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Response of safflower to foliar spray of nano urea
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ABSTRACT

The objective of the present study was to investigate the effect of different rates of soil applied nitrogen (100% N,
75% N and 50% N) and foliar spray of nano urea and 2% urea (at flowering and seed filling stages) on growth and
yield of safflower. The results showed that the effect of soil applied urea at vegetative stage and foliar applied urea at
reproductive stage had significant effect on seed and biological yield (1581, 4249 kg/ha) of safflower and recorded

maximum biological yield among given treatments.

Keywords: Growth attributes, Nano urea, Safflower, Seed yield, yield attributes

Safflower is an important oilseed crop and is grown
in dry and semi-arid areas characterised by its strong tap
root system thus considered drought tolerant. Its seed
contains 24-36% oil and 71-75% linoleic acid, but, oleic
safflower oil is highly preferred for various industry
purposes (Yesilyurt et al., 2020; Nogales-Delgado et al.,
2021).

Nitrogen is considered as one of the most important
nutrient for crop production as it is required for the
synthesis of several growth-promoting enzymes, proteins
and thus plays an important role in plant growth
regulation, particularly during the vegetative phase (Igbal,
2019). It has been reported by several researcher workers
that seed yield is primarily influenced by the effect of
nitrogen on number of heads/plant. So, optimum fertilizer
management and application timing can be a suitable
strategy to improve crop growth and yield (Barlo’g and
Grzebisz, 2004; Corbellini et al., 2006) and also increase
fertilizer use efficiency. Some studies have reported that,
compared to single application, split application of
nitrogen depending on initial soil status is beneficial for
improving crop growth and yield. It is also reported
recently that Nano urea when applied to foliage, easily
enters through stomata and distributed through phloem.
Unutilized nitrogen is stored in plant vacuole and is slowly
released for proper growth and development of plant
(Baboo, 2021).

MATERIALS AND METHODS

The experiment was carried out at the research farm
of All India Coordinated Research Project (AICRP) on
Safflower, Vasantrao Naik  Marathwada  Krishi
Vidyapeeth, Parbhani (190°16’ north latitude and 26° 47°
east longitudes), Maharashtra during rabi season of 2021-
22 on medium black soil. This semi-arid region
experiences hot dry summer (March-May) and cold dry
winter (Oct-Feb), wet humidity with medium rainfall. The
experiment was conducted on PBNS 86 variety of
safflower in a split plot design with 3 replications.

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023

The treatments in the three main plots included F1
with 100% N, F2 with 75% N and F3 with 50% N
application, while, the five sub plots included NO with no
spray of nano urea, N1 with nano urea spray at flowering
stage, N2 with nano urea spray at flowering and seed
filling stages, N3 with 2% urea spray at flowering stage
and N4 with 2% urea spray at flowering and seed filling
stages.

RESULTS AND DISCUSSION

Application of 100% N (F1) at vegetative stage and
foliar spray of nano urea at flowering and seed filling
stages (N2) recorded significantly higher plant height,
number of capitula /plant, seed weight/plant, seed yield
and biological yield of the crop as compared to other
treatments (Table 1). Application of 100% N at vegetative
stage is beneficial for crop in improving its vegetative
growth, yield attributes and yield of crop.

Among the given treatments, foliar spray of nano urea
twice at flowering and seed filling stages (N2) recorded
maximum plant hight, number of capitula /plant, seed
weight/plant, seed yield and biological yield of the crop.
Nano urea will enhance the nutrient use efficiency of the
plant because of its slow release of nutrients and it also
reduces the soil and water pollution due to draining off of
the applied chemical fertilizers into water bodies

The study suggests the use of nano urea as foliar spray
along with the basal application of 100% N would be
beneficial for farmers in getting good returns and also can
reduce the environment pollution to some extent.
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Table 1 Growth attributes, yield attributes, seed yield and Oil yield of safflower as influenced by application of urea and foliar spry of Nano urea

Treatments Plant height Capitula No. of Seed yield Biological Oil yield
(cm) No./plant seed/capitula (kg/ha) yield (kg/ha) (kg/ha)

Fertilizer N Application
F1:100 % N 85.93 59.33 27.66 1467 4434 478
F275% N 85.26 57.06 26.60 1043 3753 343
F3:50 % N 81.46 53.46 23.80 992 3516 324
S.Em+ 0.76 0.63 0.41 62 52.28 24
C.D (p=0.05) 2.98 2.47 1.63 243 205 93
Foliar spray of Nano urea /urea
No : No spray of Nano urea 80.88 48.55 20.88 951 3695 309
N : Nano urea spray at flowering stage 84.00 50.77 28.11 1212 4039 397
N2 : Nano urea spray at flowering and 88.88 65.33 30.88 1581 4249 520
seed filling stage
Ns : Urea spray at 2% at flowering stage 86.11 58.00 26.88 1052 3786 344
[\ l_Jrga spray at 2% at flowering and 81.22 60.44 23.33 1042 3737 339
seed filling stage
S.Em+ 1.15 1.38 0.60 47 51 16
C.D (p=0.05) 3.38 4.02 1.75 136 148 45
F x N Interaction
S.Em+ 2.00 2.39 1.04 80 88 27
C.D (p=0.05) 5.85 NS NS NS 257 NS
C.V (%) 4.13 7.31 6.93 12 4 12

Genetic enhancement for grain yield and mungbean yellow mosaic India virus
(MYMIV) resistance through introgressions from Glycine soja
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ABSTRACT

The current study aimed at development of early maturing, mungbean yellow mosaic India virus
(MYMIV) resistant and higher yield soybean genotypes. Through a series of backcrosses (BC, generation) MYMIV
resistance gene has been introgressed from G. soja in to a widely adaptable cultivar JS 335. Introgression lines, viz.,
YMV1, YMV2, YMV 11 and YMV 16 having MYMIV resistance and higher yield performance over recurrent
parent and other check varieties were identified and characterized. GGE biplots analysis revealed YMV 16 as ideal
genotype with respect to 100-seed weight and grain yield whereas YMV 11 was promising under sugarcane-soybean
intercropping system in spring season. Further, study also reports the development of an extra-early maturing (72
days) genetic stock NRC 252, which can be a potential parent in breeding for early maturing soybean varieties. In
conclusion, alleles from wild type soybean could improve yield and MYMIV resistance in cultivated soybean. The
genotypes developed in the present study will help in reducing the damage caused by MYMIV disease and area
expansion of the soybean crop through intercropping with sugarcane.

Keywords: Glycine soja, Grain yield, Introgression, Mungbean yellow mosaic India virus (MYMIV) resistance, Soybean

Breeding for early maturity and higher yield is the
principal objective in genetic improvement of soybean.
Yellow Mosaic Disease (YMD) caused by Mungbean

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023

Yellow Mosaic India Virus (MYMIV) causes upto 80%
yield loss. Glycine soja, the wild species of soybean,
possess QTLs for yield and attributing traits like 100-seed
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weight, seed yield and MYMIV resistance (Kumawat et al
2019b). Soybean crop in India is mainly grown under
rainfed condition where short growing season and high
cropping intensity desires development of extra early (80-
85 days) and early maturing genotypes (85-90 days)
(Maranna et al 2021). Considering losses caused by
disease and availability of resistance sources, it is
imperative to generate elite soybean varieties with durable
resistance to yellow mosaic disease and high yield, either
through molecular breeding or conventional plant breeding
approach.
MATERIALS AND METHODS

G. soja (P1393551) was used as donor parent for
introgression of MYMIV resistant gene into popular
variety JS 335. By backcrossing at ICAR-IISR, Indore
followed by screening for MYMIV resistance at PAU
Ludhiana, two BC,F, lines were identified as MYMIV
resistant during 2014. These BC,F, lines were again
backcrossed to recurrent parent JS 335 to develop BC; and
BC,Fipopulation.  Tightly  linked  markers viz.,
BARCSOYSSR_08 0867 on chromosome 8, and
BARCSOYSSR_14 1416 and BARCSOYSSR 14 1417
on chromosome 14 were identified for MYMIV resistance
(Anita et al 2018). Two SSR markers satt063 and
BARCSOYSSR_14 1382 present on genomic region
associated with MYMIV resistance were polymorphic
between donor and recurrent parents. Foreground selection
was carried out in BC, population using satt063 and
BARCSOYSSR_14 1382 to identify MYMIV resistant
plants. Corresponding BC,F, progenies were again tested
using linked markers satt063 and
BARCSOYSSR_14 1382. Subsequently, four MYMIV
resistant and agronomically superior introgressions lines
viz., YMV1, 2, 11, and 16 were identified which were
evaluated for grain yield and attributing traits over Indore
and Ludhiana locations. Further, genotype YMV 11 was
also tested for its suitability in sugarcane intercropping.

RESULTS AND DISCUSSION

Interestingly, G. soja gene pool is indisputably more
diverse than G. max and potential donor for early maturity,

MYMIV resistance, grain yield, 100-seed weight and
several other key traits (Kumawat et al 2019b). For
conversion of JS 335 into its MYMIV resistant version, G.
soja was crossed with JS 335 and through series of
backcrossing and phenotyping. Current study developed
four promising genotypes YMV 1, YMV 2, YMV 11 and
YMV 16 with higher yield, MYMIV resistance, and high
100-seed weight. Further these genotypes found superior
to recurrent variety JS 335 and other check varieties. Two
SSR markers satt063 and BARCSOYSSR_14 1382, have
been found to be associated with MYMIV resistance in the
four identified genotypes. Background analysis using >350
polymormhic SSR markers revealed that >84 % of
recurrent parent genome in the four high vyielding,
MYMIV resistant genotypes. Breeding for early maturity
is one of the major requirement by the farmers who
cultivate three different crops per year particularly
soybean-potato-wheat in central zone (Malwa region) of
India. The present study developed earliest maturing
genotype NRC 252 (71 days) as against check variety JS
20-34 (92 days) and it produced significantly higher yield
than early maturing check variety JS 20-34. GGE biplots
analysis revealed YMV 16 as an ideal genotype for grain
yield. Further, present study has identified YMV 11
suitable for intercropping with sugarcane in spring season.
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ABSTRACT

A genome-wide association study (GWAS) was conducted for Charcoal rot resistance by using 267
soybean germplasm lines. GWAS analysis revealed two most significant SNPs at chromosome 3 (S3_8215775 and
S3_8309181) for multiple traits associated with adult plant resistance. Candidate genes related to calcium ion
signaling, response to nematode infestation, abscisic acid stimulus and defense response to bacteria were identified
within the flanking regions of the significant SNP positions. Among all, one most important gene
(Glyma.03G057100) involved in jasmonic acid biosynthesis was identified. Two SNPs each on chromosome 8
(S8_22467783 and S8_22467802) and chromosome 9 (S9_2923863 and S9_2935518), associated with seedling

resistance have also been identified.

Keywords: Charcoal rot resistance, Disease resistance, GWAS, soybean

Charcoal rot disease caused by Macrophomiba
phaseolina is one of the most devastating diseases in
soybean. Employing genetic resistance is the most
economical and eco-friendly to manage this disease.
Breeding for charcoal rot resistance has been impeded
owing to the complexity of the trait. Understanding the
genetic architecture of the resistance mechanism can aid in
success of the breeding programs and in developing
resistant varieties. With this background, the current study
was conducted to identify loci/genes governing charcoal
rot resistance in soybean.

MATERIALS AND METHODS

A collection of 267 diverse germplasm lines were
used in the current study. These 267 germplasm lines were
genotyped with the help of GBS platform. Imputations
were performed to fill missing data and finally a total of
66300 SNPs distributed all over 20 chromosomes were
used for association analysis. Field screening was carried
out in a sick plot at J.N.K.V.V, Jabalpur. Disease
assessment was based on Percent Disease Incidence, Area
Under Disease Progress Curve (AUDPC) and Root Stem
Severity (RSS) index (Mengistu et al 2007). Artificial
screening was carried out at V, growth stage using cut-
stem inoculation technique (Twizeyimana et al 2012).
Disease assessment was based on AUDPC calculated
based on necrosis length 5, 10 and 15 days after
inoculation.

RESULTS AND DISCUSSION

A total of eight SNPs were identified to be associated
with charcoal rot resistance. Four SNPs associated with

charcoal rot adult plant resistance have been identified on
chromosome 3. Among them, two SNPs S3 8215775 and
S3 8309181 were found to be associated with AUDPC,
PDI and RSS, while one SNP S3 8199156 was found to
be associated with AUDPC and PDI. SNP S3_8537736
was found to be associated with RSS. Through gene
annotation within the significant SNP region (postion
8199156 to 8537736) on chromosome 3, candidate genes
related to calcium ion signaling, response to nematode
infestation, abscisic acid stimulus and defense response to
bacteria were identified near the flanking regions of the
significant SNP positions. Among all, one most important
gene (Glyma.03G057100) involved in jasmonic acid
biosynthesis was identified. In case of seedling resistance,
four SNPs, two each on chromosome 8 (S8 22467783 and
S8 22467802) and chromosome 9 (S9 2923863 and
S9 2935518) were found to be associated with AUDPC.
Non-overlapping of genes/loci between seedling and adult
plant resistance indicates the complexity of the charcoal
rot resistance mechanism in soybean. Further, genes/loci
identified have to be validated through marker-trait
association in bi-parental mapping populations  the
identified candidate genes are to be validated through gene
expression and gene silencing studies.
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ABSTRACT

A field experiment was initiated in 2018 at ICAR-IISR Indore (MP), to study the effect of crop
establishment techniques and agronomic biofortification methods on grain yield, crop and soil quality aspects under
long-term conservation agriculture (CA) based soybean-wheat cropping system. The experiment was laid out in split
plot design with two crop establishment techniques and eight agronomic biofortification methods. The results
revealed that significantly higher grain yield, lowest soil pH, highest available nutrients (DTPA-Zn and DTPA-Fe),
increased soil enzyme (Dehydrogenase) of soybean and wheat under conservation tillage. Among different
agronomic biofortification methods soil application of Zn+Fe (DTPA-Zn and DTPA-Fe) reported significantly
higher grain yield, compared to control. However, seed inoculation of microbial strains MDSR 14 + MDSR 34
reported significantly lowest soil pH, highest soil enzyme. Soybean and wheat grain phytic acid/Zn (<15) and phytic
acid/Fe (<10) molar ratio was found significantly lower under conservation tillage and foliar application of Zn+Fe.
Thus, in long term, adaptation of conservation tillage along with soil or foliar application of Zn+Fe and seed
inoculation of MDSR 14 + MDSR 34 could be prominent options to improve yield, soil and crop quality parameters

under CA based soybean-wheat cropping system.

Keywords: Conservation agriculture, Soil biofortification, Soybean-wheat cropping system

In India >70% of soybean is grown in central India,
where, Vertisols are predominately poor available
micronutrients (Zn &Fe) and soil organic carbon status.
Further, >98% of soybean area is under rainfed and
severely affected by low rainfall at the time of sowing and
extremely high rainfall towards crop maturity (Agarwal et
al., 2013). Around 92 million tons of crop residue is
burned and cause environment pollution. So, sustainable
agriculture management practices like Permanent broad
bed furrow (PBBF), residue retention and FYM
application can boost soybean productivity, soil health and
crop quality by reducing environmental pollution. Central
India, commonly called durum wheat bowl of India, the
productivity of succeeding wheat crop after soybean will
be enhanced due to legume and residual effect of CR and
FYM under PBBF with positive impact on soil and crop
quality aspects. Further, in vertisols, micronutrients are
present abundantly but their availability is hindered due to
solubilization and mobilization (Marschner et al. 2011).
Under such condition employing microbial strains (MDSR
14 + MDSR 34) can enhance micronutrients availability in
soil and edible part of crops. Therefore, increasing density
of Zn and Fe concentration through conservation tillage
and microbial strains could be environment sustainable
methods to decrease PA/Zn and PA/Fe molar ratio to
enhance micronutrients bioavailability in seeds to reduce
malnutrition of Zn and Fe.

MATERIALS AND METHODS

The experiment was laid out in split plot design with
two tillage practices as main plots (M;-conservation, CA-
T, Permanent broad bed furrow and M,-conventional,

Con-T, farmer practices) and eight agronomic
biofortification methods (S;-control, S,-Zn-soil
application, Ss-Zn-foliar ~ application, S,-Fe-soil
application,  Ss-Fe-foliar  application, Sg-Zn+Fe-soil

application, S;-Zn+Fe-foliar application and Sg-MDSR14+
MDSR34) in sub plots with three replications. Sun dried
chopped residues of the wheat to soybean retained @ 4
t/ha, soybean residue @ 2 t/ha to wheat + 5 t/ha FYM
applied before sowing, in CA-T plots. Soybean cultivar
(JS 20-29) was sown at 45 x 10 cm with seed rate 65
kg/ha. Recommended dose of fertilizer (25:60:40 kg N,
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P,Os and K,O/ha) and soil application of Zn (ZnSO, @ 25
kg/ha) and Fe through FeSO4 @ 50 kg/ha were placed
below the seed zone at sowing as per the treatment. Seeds
of soybean and wheat treated with microbial strains
(MDSR14+MDSR34) @ 10 g/kg seed. The foliar
application of Zn (@ 0.5%) and Fe (@ 1.0 %) done at
three stages - before flowering, maximum flowering and
grain filling stage as per the treatment. Samples of grain
yield, soil and crops quality parameters were assessed by
employing recommended standard procedures. The data
was analyzed by using SAS statistical software (ver. 9.2;
SAS Institute, Cary, NC enterprise guide 4.2).

RESULT AND DISCUSSION

The data pertaining to soil health, grain yield and
quality aspects of soybean and wheat presented in Table 1.
Significantly lowest soil pH, highest DTPA-Zn, DTPA-Fe
and increased dehydrogenase activity were recorded with
conservation tillage and seed inoculation of microbial
strains MDSR 14 + MDSR 34. The combined soil
application of Zn+Fe increased DTPA-Zn (55.5-67.9%)
and DTPA-Fe (37.9-50.0%) in soybean and wheat as
compared to control. Soybean seed (14.79%) and wheat
grain (7.13%) vyield were significantly increased under
conservation tillage over conventional tillage practices.
Among different agronomic biofortification methods soil
application of Zn+Fe, foliar application of Zn+Fe and seed
inoculation of microbial strains (MDSR 14 + MDSR 34)
reported significantly higher seed yield of soybean (20.17-
21.63%) and grain yield of wheat (14.89-16.36%) as
compared to control. The phytic acid/zn (PA/Zn) and
phytic acid/Fe (PA/Fe) molar ratio in soybean (11.02%)
and wheat (7.69%) grains were found significantly lower
under conservation tillage as compared to conventional
tillage. Among agronomic biofortification methods
significantly lowest PA/Zn and PA/Fe molar ratio of
soybean (72.07%) and wheat (62.20%) grains were found
with foliar application of Zn+Fe as compared to control.
This concurs with the findings of Ramesh et al. (2014).

CONCLUSION

Permanent broad bed furrow (PBBF) with FYM (5
t/ha) and residue retention (4 t/ha wheat residue to soybean
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and 2 t/ha soybean residue to wheat) and agronomic
biofortification methods such as soil application of ZnSO,
+ FeSO, @ 25 + 50 kg/ha as basal, foliar application of
ZnSO, + FeSO, (0.50% + 1.0%) at stages - before
flowering, maximum flowering and seed filling, and seed
inoculation with microbial stains (MDSR 14+ MDSR 34)
@ 10g/kg seed enhanced grain yield of soybean and
wheat, improved crop and soil quality parameters under
soybean-wheat cropping system..
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Table 1 Effect of tillage practices and agronomic biofortification methods on soil health, grain yield and quality aspects of soybean and
wheat under CA based soybean-wheat cropping system (Data at the end of 4 years cropping cycle)

Soybean Wheat
Dehydrogenase . Dehydrogenase . .
T activity - Phytic Pr_]ync activity Grain Phyt'c Phyt'c
reatments SoilpH  (ug triphenyl Grain yield acidizn acid/Fe DTPA-Zn DTPA-Fe SoilpH (g triphenyl yield acid/Zn acid/Fe DTPA-Zn DTPA-Fe
formazon/g (kg/ha) molar ratio motl_ar (mg/kg)  (markg) formazon/g (kg/ha) mcil_ar motl_ar (mglkg)  (mgrkg)
soil/24h) ratio soil/24h) ratio ratio
Crop establishment techniques (CET)
M1-CA-T 7.52B 89.6A 2459A 13.6B 9.17B 0.79A 2.61A  7.50B 86.8A 7189A 15.6B 9.88B 0.85A 2.75A
M2-Con-T 7.54A 85.9B 2142B 15.1A 9.95A 0.72B 2.49B 7.53A 83.5B 6710B 16.8A 10.9A 0.76B 2.60B
Agronomic biofortification methods (ABM)

S1-Control 7.64A 62.4E 2057E 19.1A  1244A  0.54E 2.03E 7.63A 71.6E 6378D 20.6A 13.9A  0.53D 2.00E
S2-Soil application of Zn 7.61A 69.3D 2185CD 144C  11.08B 0.83AB 245D  7.60A 79.3D 6713C 16.6C 12.3B 0.87A 251D
S3-Foliar application of Zn 7.54B 91.4C 2143DE 12.1EF 9.67C 0.78BC 241D 7.53B 85.8BC 6599C 14.0D 11.0C 0.86AB 2.45D
S4-Soil application of Fe 7.60A 72.71D 2316B 16.3B 9.31CD 0.74CD 2.76AB  7.59A 82.5CD 6952B 17.9B 10.0D  0.81BC 2.97A
S5-Foliar application of Fe 7.51BC 93.1C 2239BC 15.0BC  8.09E 0.72D 2.58C 7.50BC  88.5ABC 6841B 16.3C  8.45E 0.78C 2.76C
S6-Soil application of Zn and Fe 7.48CD 101.1B 2502A 12.8DE  8.89D 0.84A 2.80A 7.46CD  89.9ABC 7422A 147D 9.28D 0.89A 3.00A
S7-Foliar application of Zn and Fe 7.45DE 104.6AB 2489A 11.1F 7.57E 0.80AB 2.66BC  7.44D 91.4ABC 7363A 12.7E 8.07E  0.84AB 2.83B
S8-MDSR14+ MDSR34 7.43E 107.3A 2472A 13.7CD 9.46CD 0.81AB 2.72AB  7.41D 92.2A 7328A 16.6C  9.93D 0.87A 2.89B
ANOVA
ABM <0.0001 <0.0001 <0.0001  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001  <0.0001
CET x ABM 0.8371 0.9833 0.2531 0.8624 0.8826 0.6727 0.2925 0.2520 0.9647 0.0001 0.3921 0.5329  0.1008 0.0301

Data are mean values of three replicates; Values followed by same capital letters are not significantly different among tillage practices and agronomic bio fortification methods at P=0.05. Tukey’s range test
was used to separate the treatment means. Values under ANOVA are the probabilities (P values) of the source of variation. Initial soil DTPA-Zn content (0.6 mg kg™*) and DTPA-Fe content (2.15 mg/kg).

PBNS 184- A New Safflower High Oil Yield Variety for Zone |
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ABSTRACT
A new safflower variety PBNS-184 evaluated in coordinated trials at twenty locations under rainfed and
irrigated conditions during 2018-2021 for seed and oil yield as well as reaction to biotic stresses viz; Alternaria leaf
spot, Fusarium wilt and aphid pest in comparison with the national checks A-1 and PBNS-12 AICRP testing

programme

has recorded 11.26 and 14.39% higher oil yield over checks and was found moderately resistant to

Fusarium wilt and tolerant to Alternaria leaf spot disease reaction. It was also moderately tolerant to aphid pest as
compared with all other qualifying varieties and checks. Hence, the variety PBNS -184 was released for cultivation
in Zone-1 i.e. Maharashtra, Karnataka, Telangana and Andhra Pradesh by project.

Keywords: PBNS-184, Rainfed, Tolerant

Safflower is a major rabi oilseeds crop mainly
cultivated on residual moisture condition. The average
productivity of the country is very low i.e. 637 kg/ha
during 2020-21. The area under this crop is declining due
to several reasons including the non-availability of seed of
high yielding with high oil content varieties. Therefore, a
variety having more oil content, tolerant to Fusarium wilt,
alternaria leaf spot diseases and aphid, a major pest of
safflower is the need for ranifed as well as irrigated
conditions. Accordingly, efforts have been made at All
India Coordinated Safflower Research Project, Vasantrao
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Naik Marathwada Krishi
development of a new variety.
The spiny variety PBNS- 184 was developed by
pedigree method from the cross (PBNS-F4-3-1 x SSF-
691). It was tested at 20 different location in the
coordinated trials viz., IVT, AVT-l and AVT-Il during
rabi 2018-19, 2019-20 and 2020-21 under irrigated and
rainfed conditions. The observations were recorded for
seed vyield, oil yield, oil content and ancillary data and
comparison was made with spiny checks Al and PBNS-
12. The recommended packages of practices were

Vidyapeeth, Parbhani for
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followed while conducting the trial. The variety was also
screened for its agronomic adaptability for different
cropping situations, disease and pest reactions under
artificial and natural conditions at different coordinated
centres across India.

The seed yield performance of PBNS -184 is
presented in Table 1. It recorded higher seed yield (1531
kg/ha) compared to the checks Al (1512 kg/ha) and
PBNS-12 (1453 kg). The PBNS -184 variety had high oil
content i.e. 31.3%, It recorded higher oil yield (480 kg/ha)
compared to the checks Al (434 kg/ha) and PBNS-12 (422
kg), which was 10.6 % and 13.7 % higher over the checks
Al and PBNS 12 respectively. The variety, PBNS-184
was found moderately resistant to Fusarium wilt and
tolerant to Alternaria leaf spot disease reaction under
protected and unprotected conditions. PBNS-184 was also
moderately tolerant to aphid pest as compared with all
other qualifying varieties and checks in agronomic trials,
the spacing of 45 x 20 cm was found optimum. The
recommended fertilizer dose and recommended sowing

time recorded higher seed yield in agronomical trials
indicating better response to recommended fertilizer
application and sowing time. The plant achieved 50%
flowering in about 78-81 days and matures in 120-124
days. The plant grows to the height of 80-85 cm with 24-
25 capitula/plant. The capitulum is of medium size with
28-33 seeds/capitulum. The capitula remain in closed
condition and are non shattering type. The seed is without
papus and is white in colour having test weight 5.3-5.5g.
Considering the higher oil yield and oil content the entry
PBNS-184 is released and notified for cultivation in Zone-
I (Maharashtra, Karnataka and Telegana state) of
safflower growing areas of the country.
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Table 1. Mean Seed yield, oil Yield and oil % data of Coordinated Varietal Trials

Year of testing No. of PBNS-184 A-1 PBNS-12 % increase over
trials/locations (NC) (ZC) A-1 PBNS-12
Seed yield (Kg/ha)
2018-2019 6 1657 1472 1375 125 20.5
2019-2020 8 1505 1564 1536 - --
2020-2021 6 1441 1483 1421 2.83 141
Weighted Mean 20 1531 1512 1453 1.28 5.38
Oil yield (kg/ha)
2018-2019 6 500 394 392 26.9 27.5
2019-2020 8 479 467 464 25 3.2
2020-2021 6 461 430 397 7.2 16.1
Weighted Mean 20 480 434 422 10.6 13.7
Oil %
2018-2019 6 30.2 26.7 285 - --
2019-2020 8 31.7 29.6 30.0 -- --
2020-2021 6 31.9 275 29.6 -- --
Weighted Mean 20 31.3 28.1 294 -- --

Effect of foliar spray of nano urea and 2% urea on growth parameters which
contribute to yield of safflower

P AGAYATHRI, S B GHUGE AND S A SHINDE
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ABSTRACT

The results from the present investigation showed that application of 100% nitrogen in the form of urea top
dressing at vegetative stage and foliar spray of nano urea and 2% urea at reproductive stage improved the
physiological parameters and yield of safflower. The growth parameters viz. leaf area index, relative growth rate,
crop growth rate and net assimilation rate and seed yield recorded maximum values with 100% N application, while

they reduced when the nitrogen dose was halved.

Keywords: Growth parameters, Nano urea, Safflower, Seed yield
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Safflower is a strongly tap rooted, thistle like herb,
highly branched important oil seed crop belonging to the
family Asteraceae. Safflower seed contains 24-36% oil
content. Safflower oil is traditionally a linoleic type with
71-75% linoleic acid and is a polyunsaturated edible oil.

Plant nutrition is vital for agricultural production and
crop quality and fertilizer application accounts for 40% to
60% of global food production. Fertilizing with nitrogen is
one of the most important factors that affects yield due to
its multi-dimensional effects on the growth, development
and improving the productivity of safflower (Grant, 2006).
Nitrogen is required for the synthesis of several growth-
promoting enzymes, proteins and so plays an important
role in plant growth regulation, particularly during the
vegetative phase (Igbal, 2019). Agricultural use of
inorganic fertilizers in 2019 was about 190 million tonnes
of nutrients, of which 57% was nitrogen (FAO, 2021). So,
optimum fertilizer management and application timing
based on the crop need or when water is available to
enhance nutrient uptake, can be a suitable strategy to
improve crop growth and yield (Corbellini et al., 2006).
Some studies have reported that, compared to single
application, split application of nitrogen depending on
initial soil status is beneficial for improving crop growth
and vyield as well as improving the efficiency of nitrogen
utilization. The controlled release of nutrients provided by
nanostructured fertilizers will allow for a longer effective
duration of nutrient supply to the plant ensuring without
any negative environmental consequences (Kopittke et al.,
2019).

Nano urea when applied to foliage, easily enters
through stomata and gets distributed through phloem.
Unutilized nitrogen is stored in plant vacuole and is slowly
released for proper growth and development of plant.

MATERIAL AND METHODS

The experiment was carried out at the research farm
of All India Coordinated Research Project (AICRP) on
Safflower, Vasantrao Naik Marathwada  Krishi
Vidyapeeth, Parbhani, Maharashtra during rabi season of
2021-22 on medium black soil. The experiment was
conducted on PBNS 86 variety of safflower in a split plot
design with 3 replications.

The treatments in the three main plots include F1 with
100% N, F2 with 75% N and F3 with 50% N application
while, the five sub plots include NO with No spray of nano
urea, N1 with nano urea spray at flowering stage, N2 with
nano urea spray at flowering and seed filling stages, N3
with 2% urea spray at flowering stage and N4 with 2%
urea spray at flowering and seed filling stages.

RESULTS AND DISCUSSION

Application of 100% N (F1) as urea topdressing at
three stages of the crop increased the growth and dry
matter accumulation of safflower and thereby improved
the growth parameters i.e., leaf area index, relative growth
rate, crop growth rate and net assimilation rate of
safflower. Table 1

Table 1: - Growth parameters and seed yield of safflower as influenced by application of urea and foliar spray of Nano urea.

Crop growth rate Relative Growth rate

Net Assimilation Rate

Treatments (glem?/day) (g/g/day) (glem?/day) Leaf Area Index Seed yield
Fertilizer 30-60 60-90 30-60 60-90 30-60 60-90 0-30 30-60 60-90 (kg/plot)
F1 0.0066 0.0026 0.1271 0.0272 0.0066 0.0026 0.44 112 2.05 476
F2 0.0060 0.0020 0.1141 00213 0.0060 0.0020 0.40 108 1.88 3.39
F3 0.0057 0.0016 0.1102 0.0190 0.0057 0.0016 0.36 1.00 175 3.22
Mean 0.0061 0.0021 0.1171 0.0225 0.0061 0.0021 0.40 107 1.8 3.79
Foliar spray
NO 0.0068 0.0016 0.1030 0.0202 0.0068 0.0016 041 123 182 3.00
N1 0.0066 0.0021 0.1180 0.0214 0.0066 0.0021 0.42 0.99 195 3.93
N2 0.0060 0.0026 0.1370 0.0200 0.0060 0.0026 0.40 107 1.96 513
N3 0.0055 0.0019 0.1140 0.0261 0.0055 0.0019 0.40 101 1.90 3.34
N4 0.0056 0.0022 0.1140 0.0250 0.0056 0.0022 0.37 105 184 3.46
Mean 0.0061 0.0021 0.1172 0.0225 0.0061 0.0021 0.40 107 1.8 3.79

The effect of split application of urea during the
vegetative stage of the crop improved the growth
parameters and thereby the yield of safflower. Application
of nano urea as foliar spray at flowering and seed filling
stages of the crop significantly improved the seed yield of
safflower.

Application of 100% N at vegetative stage and foliar
spray of nano urea at reproductive stage is beneficial for
crop in improving its vegetative growth and yield of crop.
Foliar spray of nano urea during the reproductive stage of
the crop provided the crop with required nutrients and
thereby improved nutrient uptake which helped in
promoting improved vyield of safflower. Nano urea will
enhance the nutrient use efficiency of the plant because of
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its slow release of nutrients and it also reduces the soil and
water pollution due to draining off of the applied chemical
fertilizers into water bodies. So, the use of nano urea as
foliar spray along with the basal application of 100% N
would be beneficial for farmers in getting good returns and
also can reduce the environment pollution to some extent.

REFERENCES

Corbellini M, Perenzin M, Boggini G, Bellocchi G, Scudellari D,
Monotti M, 2006. Balance sheet method assessment for
nitrogen fertilization in bread wheat: 1. Yield and quality.
Ital. J. Agron. 3: 331-41.



International Conference on Vegetable Oils 2023 (ICVO 2023)-Research, Trade, Value Chain and Policy
January 17-21, 2023, Hyderabad, India

FAO. (2021). World Food and Agriculture - Statistical Yearbook
2021. Rome.

Grant.C. 2006. Enhancing nitrogen use efficiency in dry land
cropping systems on the Northern Great Plains. 18" World
Congress of Soil Science, Philadelphia, USA.

Igbal, M. A. 2019. Nano-fertilizers for sustainable crop
production  under changing climate: a global
perspective. Sustainable Crop Production, 8: 1-13.

Kopittke, P. M., Lombi, E., Wang, P., Schjoerring, JK., &
Husted, S. 2019. Nanomaterials as fertilizers for improving
plant mineral nutrition and environmental outcomes.
Environmental Science: Nano, 6(2): 3513-3524.

Can molecular model crop rice become a boon towards progress of groundnut
functional genomics?
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ABSTRACT

Improvement through conventional breeding is a big problem in developing diverse lines of groundnut on
tackling good seed quality. A total of 25 markers targeting 13 known rice genes were evaluated with 24 groundnut
genotypes and two wild groundnut genotypes (Arachis glabrata, Arachis villosa) and a local popular rice variety
NLR34449 (Nellore Mashuri) as molecular check. It was very interesting to note that amplification of 17 (11genes)
out of 25 rice gene tagged markers (GTMSs) in groundnut accounted for 68% transferability. The analysis of
transferability of rice GTMs at individual peanut genotype level revealed a range of 79.17% to 91.67%. This
confirmed the possibility of use of the rice markers/genes in groundnut.

Keywords: Cross crop transferability, Gene tagged markers, Groundnut, Rice

Groundnut (Arachis hypogaea L.) is an important
edible oil seed crop in the world. It is valued as a rich
source of energy, contributed by 48-50% of oil and 25-
28% of protein in the kernels. Seed quality is utmost
important in peanut. At this juncture, apart from
conventional crop improvement methods what would
benefit a breeder during post genome sequencing era is,
identification of trait governing genes and there by tagging
of functional variants at molecular level. With the advent
of comparative genomics data, it is evident that many gene
families across plant kingdom are functionally conserved
as proved by different research groups. Thus, the
knowledge of known plant architecture, yield, flowering
time, seed quality and stress tolerance governing genes
from molecular model crops like rice, Arabidopsis etc. can
be deployed to tag the orthologues in legume crops in
general and peanut in particular, as till now very meagre
progress has been acheived in peanut gene mapping. Thus,
it would help in identification of conserved functional
variations for these candidate genes and facilitates Marker
Assisted Breeding with high veracity and rapidity for the
targeted traits. With this premise, a study was carried out
by employing known rice yield and seed quality governing
gene tagged markers (GTMSs) in groundnut, to assess their
transferability.

MATERIALS AND METHODS

Improvement through conventional breeding is a big
problem in developing diverse lines of groundnut on

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023

tackling good seed quality. However, molecular
approaches would be useful in this regard. A total of 25
markers targeting 13 known rice genes viz., (i) for seed
quality (size and weight): we selected 18 markers targeting
9 genes; ii) for seed filling- 2 markers targeting one gene
and iii) for seed micronutrient content- 5 markers targeting
3 genes and these were evaluated with Twenty-four
groundnut genotypes that were released from RARS,
Tirupati and ARS, Kadiri, ANGRAU and two other
popular varieties grown across India and also two wild
groundnut genotypes (Arachis glabrata, Arachis villosa)
and a local popular rice variety NLR34449 (Nellore
Mashuri) as molecular check.

RESULTS AND DISCUSSION

In a search for genes from molecular model crop rice
to groundnut, we are able to tackle the transferability.
From the results overall transferability of markers under
study and their possible utilization in peanut was assessed.
It is very interesting to note that amplification of 17
(11genes) out of 25 rice GTMs in groundnut was observed
which accounted to 68%. This implied highly conserved
nature of functionally characterized genes between rice
and peanut.

The analysis of transferability of rice GTMs at
individual peanut genotype level (Fig.) revealed a range of
79.17% (for the varietiesTCGS1157- Nithya Haritha,
Greeshma, Prasuna, Kalahasti, Narayani and wild



International Conference on Vegetable Oils 2023 (ICVO 2023)-Research, Trade, Value Chain and Policy
January 17-21, 2023, Hyderabad, India

genotype A. villosa) to 91.67% (TCGS 1073-Dheeraj).
This confirmed the possibility of use of the rice
markers/genes in groundnut. Sequencing of these
transferable alleles would further confirm the presence of
rice orthologs in peanut and would pave the way for in-
depth studies.

In silico analysis of Peanut base identified 51 rice
gene orthologs of Arachis hypogaea for seed size traits
under study. Of which, a total of 28 genes for GW5 gene,
20 genes for GW2 gene, 2 genes for GS2 gene and 1 gene
for GW8 gene were identified. Primer blast analysis of
NCBI-peanut transcript data confirmed the expression of
rice yield and seed quality gene orthologs in peanut.

Functional characterization of this repertoire of genes
identified in the current study, both with forward and
reverse genetic approaches would help in rapid tagging of
peanut genes. Sequencing approaches are more powerful
to reveal the indels and thereby the functional variants at
respective genes rather analysing with conventional

methods, especially in complex genomes like groundnut.
Thus, utilization of the available knowledge of
functionally characterized genes of molecular model crops
and vast list of annotated orthologous genes present in
‘Omics’ databases, widens the scope to improve the crops
by pyramiding of desirable genes.
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ABSTRACT

To study the genetic control of achene colour in sunflower, a cross was made between EC-734846 x EC-
734849-11 having white and black kernels respectively and another cross was made between EC-734863-11 and EC-
734846 having black striped and white achene colour. The first cross revealed typical monohybrid segregation of
3:1 for black to white seeds. The backcross with recessive parent exhibited 1:1 ratio suggesting achene colour to be
single gene controlled with white seed colour controlled by recessive allele. The second cross revealed the ratios of
grey seeds with white stripes, greyish black and white seeds with black stripes colour seeded plants to be 9:3:4
suggesting supplementary gene interaction among two genes controlling the seed colour and distinctive markings.

Keywords: Achene colour, Monohybrid Ratio, Sunflower, Stripe
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Sunflower (Helianthus annuus) ranks fourth among
oilseeds crops globally and significant volume of produce ) (0—E)°
is consumed as snack or added into confectionery products ) E
in the form of meal. The confectionery sunflowers are Where,
different from oilseed sunflower with respect to seeds O = observed frequencies
and quality characteristics (Fernandez-Cuesta et al., E = expected frequencies
2012). Much acceptance is there for white or stripped n = number of classes
sunflower kernels for table purpose, whereas, black d.f. = degree of freedom
kernels are associated with higher oil content. In order to The significance of Chi-square was tested by
develop inbreds with desirable seed colour it is imperative comparing the calculated Chi square value with table
to understand the genetic control of the trait. Inheritance value at 5% level of significance at appropriate
studies based on evaluation of parental and degrees of freedom (n-1).
segregating generations (F, or backcross generation)

, with (n-1) d.f.

has been utilized by several workers. The pigments RESULTS AND DISCUSSION
present in different layers of sunflower seed hull give
different colours like grey, brown and black while white In the cross EC-734846 (white seeds) x EC-734849-11

seed colour is present due to absence of any (black seeds), black seeds colour with grey stripes was
pigmentations. Likewise the distinct stripes are also seen in F; plants. In F, generation, out of a total 105
present on seeds due to variable pigmentation (Nadkarni et plants, 87 exhibited black seed colour while, 18 plants
al., 2017). exhibited white seed colour. Based on chi square test,

MATERIALS AND METHODS goodness of fit was observed for a typical monohybrid
segregation of 3:1 (x* = 3.457, p value = 0.063).
Furthermore, backcross generation from F; x white
seeded parent EC-734846, consisting of 65 plants, 27
were having white seeds while remaining 38 were
having black seeds (Table 1). Chi square test revealed
goodness of fit for 1:1 ratio with chi-square value of
1.862 and p value of 0.172. The above observations
suggested that the seed colour is controlled by a single
gene with major effect. The allele controlling black seed
colour (B) showed complete dominance over white seed
colour (b).

The two cross combinations made were EC-734846 x
EC-734848-11 representing white seed x black seed cross
while, another cross was made representing black striped
kernels x white seed using inbreds EC-734863-11 and EC-
734846 respectively. The crosses were attempted during
spring 2019 and F; was raised during kharif 2019. During
kharif season backcrosses were also attempted. The F, and
backcross generations were raised during spring 2020 and
the observations were recorded for variation for the trait.
All the data obtained was statistically analysed to test
the goodness of fit using chi-square test given by Karl
Pearson (1900) as per the formula:

Table 1. Segregation ratios of F, and BC, generation for white (EC-734846) x black (EC-734849-11) cross

Generations Observed Expected Expected * values value
White  Black White Black ratio calculated tabulated P
E 18 87 26.25 78.75 31 3.457 3.841 0.0630
2 18 87 19.6875 85.3125 13:3 0.178 3.841 0.6731
BC, 27 38 32.5 32.5 1:1 1.862 3.841 0.1724
Table 2. Segregation ratios of F, generation for striped x white cross (EC-734863-11 x EC-734846)
Observed Expected % values
. Grey with . White with Grey with . White  Expected ratio }
Generations white Greyish black white Greyish with black Observed Table p-value
- black . - black .
stripes stripes stripes stripes
F, 148 40 57 137.813 45,937 61.25 9:3:4 1.815 5.991 0.4035

In another cross the female parent having black seeds with stripes, black seeds without stripes and
seeds with white stripes (EC-734863-11) was crossed to white seeds with black stripes fitted well into a 9:3:4
male parent having white seeds (EC-734846). All the ratio (32 = 1.815, p value= 0.403). This suggested that
F, plants showed grey seeds with white stripes. In F, two genes present in dominant form are required to
generation of 245 plants, 148 plants exhibited grey with produce black seeds with white strips whereas; when both
white striped seeds, 40 plants exhibited greyish black genes are present in recessive form they lead to expression
seeds and 57 plants exhibited white with black striped of white seeds with black stripes. The allele B in absence
seeds (Table 2). In F, generation, the ratios of black of dominant allele for second gene (A) failed to express
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for white stripes thus the genotypes aaB_ resulted in black
seeds with no stripes. In absence of dominant allele for B,
black seed colour is not formed whereas A does not
produce white stripes on its own thus producing similar
phenotype as that of aabb. This observation was also in
concordance with results from first cross that bb results in
white kernels whereas BB results in black kernels. The
results obtained in this study was contradictory to
Nadkarni et al (2017) who suggested that inheritance of
seed colour is controlled by complementary gene
interaction whereas dominant alleles result in phenotype
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A new safflower variety- parbhani suverna (pbns-154) resistant to biotic stress
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ABSTRACT

A new safflower variety Parbhani Suverna (PBNS-154) was evaluated in IET and RMT at different
research station of VNMKYV, Parbhani under rainfed and irrigated conditions during 2016-2021 for seed and oil yield
as well as reaction to biotic stresses viz; Alternaria leaf spot, Fusarium wilt and aphid pest in comparison with the
checks PBNS-12 and sharada. It has recorded 23.62 and 27.69% higher seed yield over the checks PBNS-12 and
sharada, respectively. This variety was found tolerant to Fusarium wilt and Alternaria leaf spot disease reaction and
also moderately resistant to aphid pest as compared with all other qualifying varieties and checks. Hence, the variety
PBNS -154 is released for cultivation in Safflower growing areas of Maharashtra.

Keywords: PBNS-154, Rainfed, Safflower, Tolerant, Variety

Safflower is a major rabi oilseed crop of Maharashtra
mainly cultivated on residual moisture condition. The area
under safflower crop in the Maharashtra is 0.22 lakh ha
which accounts for 42 % of the total area in the country
with a production of 0.15 lakh tones, which accounts for
36% of the India’s safflower production. The average
productivity of state was 691 kg/ha in 2019-20
(Anonymous, 2020). The majority of area under safflower
cultivation is in Marathwada region. The average
productivity of the Maharashtra is very low. Therefore, a
variety with high seed and oil yield having more oil
content, tolerant to Fusarium wilt, Alternaria leaf spot and
Aphid, a major pest of safflower is the need for breeding
strategy for rainfed as well as irrigated condition of the
state. Accordingly, efforts have been made at AICRP on
Safflower, Vasantrao Naik Marathwada  Krishi
Vidyapeeth, Parbhani for development of a new variety
PBNS-154 which have high seed and oil yield with high
(30.90%) oil content, tolerant to Fusarium wilt,
Alternaria and moderately resistant to Aphid.

MATERIALS AND METHODS

The spiny variety PBNS- 154 developed by pedigree
method from the cross of A-1 x SPP-70. It was tested at
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different locations of Vasantrao Naik Marathwada Krishi
Vidyapeeth under rainfed and irrigated conditions during
2016-2021. The observations were recorded for seed yield,
oil yield, oil content and ancillary data and comparison
was made with spiny checks PBNS-12 and sharada. The
recommended packages of practices were followed while
conducting the trial. The variety was also screened for its
agronomical adaptability for different cropping situations,
disease and pest reactions under artificial and natural
conditions.

RESULTS AND DISCUSSION

The seed vyield performance of PBNS-154 was
presented in Table 1. It has recorded higher seed yield
(1549 kg/ha) compared to the checks PBNS-12 (1253
kg/ha) and sharada (1213 kg), which was 23.62% and
27.69% higher over the checks PBNS 12 and sharada
respectively. The PBNS-154 variety had high oil content
i.e. 30.90%, It recorded higher oil yield (565kg/ha)
compared to the checks PBNS-12 (439 kg/ha) and sharada
(368 kg). The variety, PBNS-154 was found tolerant to
Fusarium wilt (Disease severity-17.65- tolerant to F.wilt <
20% in sick plot condition) and Alternaria leaf spot
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disease reaction (Disease severity-24.06 - tolerant to
Alternaria < 25%) under protected and unprotected
conditions. PBNS-154 was also found moderately resistant
to aphid pest (All- 2.2 MR) as compared with all other
qualifying varieties and checks. In agronomic trials, the
spacing of 45 x 20 cm was found optimum. The
recommended fertilizer dose and recommended sowing
time recorded higher seed yield in agronomical trials
indicating better response to recommended fertilizer
application and sowing time. The plant attained 50%
flowering stage in about 76-85 days and maturity in 124-
134 days. The plant grows to the height of 92-112 cm with

24-42 capitula/plant. The capitulum is of medium size
with 25-34 seeds/capitulum. The seed is without papus and
is white in colour having average test weight 5.8 g.
considering the higher oil yield and oil content the entry
PBNS-154 is released and notified for cultivation in
Maharashtra.
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Table 1.Mean Seed yield, oil Yield and oil %data of different location/trials.

PBNS-12 % increase over

Year of testing No. of trials/location ~ PBNS-154 sharada PBNS-12 sharada
Seed yield (Kg/ha)
2016-2017 04 1741 1272 1431 36.87 21.66
2017-2018 04 1208 995 1002 21.40 20.55
2018-2019 03 1541 1255 1092 22.78 41.11
2019-2020 04 1753 1401 1218 25.12 43.92
2020-2021 04 1504 1343 1324 11.98 13.59
Weighted Mean 19 1549 1253 1213 23.62 27.69
Oil yield (kg/ha)
2018-2019 03 620 503 429 23.26 44.52
2019-2020 04 510 374 307 36.36 66.12
Mean 07 565 439 368 28.70 54.34
Oil %

2018-2019 03 30.65 29.49 28.41 - -

2019-2020 04 31.24 30.93 29.98 - -

Mean 07 30.90 30.21 29.20 - -

Vegetable oils: A brief overview on the production issues and
insights to overcome them
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ABSTRACT

Vegetable oils are extracted from corn, palm, soybean, and sunflower seeds. In accordance with a study,
about 250 lakh metric tonnes of vegetable oils are consumed domestically each year, but only 111.6 lakh metric
tonnes are produced. More than half of the country's domestic needs are imported. The need to reduce import
dependence must be addressed immediately. Research and technology dissemination, as well as institutional
interventions, will contribute to the revitalization of the oil industry. It is worth noting that India has the potential to

increase its oilseed production.

Keywords: Domestic production, Export, Import, Vegetable oils

This article discusses the current situation of oilseeds
and issues related to the production of vegetable oil in
India. Among the world's vegetable oil economies, India is
the fourth largest after the United States, China, and
Brazil. There is a 55 percent gap between the supply and
demand of vegetable oils in India. In contrast to domestic
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oilseed production, which has not been keeping pace with
demand, farmers prefer to grow grains such as rice and
wheat, whose price is guaranteed by the government.
Among the three oils that India imports palm oil, accounts
for 36 percent of its edible oil consumption, soybeans and
sunflower oils, which account for 22 percent and 12
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percent, respectively (source: Solvent Extractors
Association of India). The recent ban on palm oil exports
by Indonesia, the ban on soymeal exports by Argentina,
and the disruption of sunflower oil supplies by the Russia-
Ukraine conflict have adversely affected India. As a result,
India has once again been reminded of the importance of
being self-sufficient in vegetable oils.

MATERIALS & METHODS

Multiple technologies are needed to boost oilseed
cultivation - information technology, biotechnology,
nuclear agriculture, drones, etc. Artificial intelligence has
the potential to transform Indian agriculture generally, and
oilseed farming specifically. Funds must be allocated to
modernise oilseed-crushing mills as a policy measure. As
a result, extraction efficiency will improve. Supply
essential physical inputs (fertilizers, pesticides), financial
inputs (credits, crop insurance) and technical inputs
(extension services) to major agricultural zones.

RESULTS & DISCUSSION

Our focus should be on incentivizing oilseed
cultivation in Punjab, Haryana and Uttar Pradesh to
prevent an ecological disaster. This will result in multiple
benefits, including reducing dependency on vegetable oil
imports and increasing domestic processing capacity
utilization. By adopting technology, vyields can be
increased. However, Indian demand for vegetable oil is
only going to grow, so a long-term vision is needed.

REFERENCES

Msanne, J., Kim, H. and Cahoon, E.B. 2020. Biotechnology tools
and applications for development of oilseed crops with
healthy vegetable oils, Biochimie, Pages 4-14

El-Hamidi, M. and Zaher, F.A. 2018. Production of vegetable
oils in the world and in Egypt: an overview, Bulletin of the
National Research Centre.

Identification of major QTLs for seed size by combining QTL-mapping and RNA-
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ABSTRACT

Combining QTL-mapping using SNP markers generated with genotyping by sequencing and RNA-seq
identified a major QTL and candidate genes for enhanced seed size and leaf size in groundnut, respectively. Towards
this, we conducted quantitative trait locus (QTL) analysis for hundred kernel weight in F, mapping population
derived from electron beam induced large seed mutant, TG 89 and normal seed genotype, ICGV 15007. A major
QTL for seed size was identified in Arahy.05 chromosome between flanking markers AhMITE470 and
SNPO05_103140987. This QTL interval harboured a groundnut ortholog of TIFY gene. Of the 29 TIFY family genes
in groundnut, the gene arahy.5M7JWE is the identified within the QTL interval on chromosome A05 and was down
regulated in the mutant, indicating its putative role for large seed phenotype in the mutant.

Keywords: Candidate gene, QTL-Mapping, RNA Seq, SNP, TIFY gene family

Cultivated groundnut (Arachis hypogaea L.) is an
important oilseed crop which is also directly consumed for
its high nutritional value (Settaluri et al., 2012). With
respect to the growing preference for large seed, hundred
kernel weight (HKW) is often utilized as a selection
parameter for seed size in groundnut. QTL mapping is
proven efficient in detecting putative genes responsible for
trait of interest for marker-assisted selection (Alyr et al.,
2020) thus have potential in accelerating the breeding
process. In this study, an F, population was developed
from the cross between large seed mutant TG 89 and
ICGV 15007 to identify QTLs controlling HKW. Also,
RNA-seq analysis for performed in the leaves for mutant
and parents to identify candidate genes and mechanism of
phenotypic expression of large seed trait.
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MATERIALS AND METHODS

A large seed mutant TG 89 was isolated from an
electron beam induced mutagenesis of popular variety TG
26 (Mondal et al. 2017). Large seed mutant TG 89 was
hybridized with a distant normal seed genotype ICGV
15007 to develop a F, mapping population with 124
plants. These were phenotyped for seed size and
genotyped with SNP generated from genotyping by
sequencing (GBS), AhMITE and SSR markers. The
linkage mapping and QTL identification was carried out
using QTL IciMapping ver 4.1. RNA seq analysis was
carried out by sequencing of DNA from fresh leaf tissues
using an Illumina DNBseq platform at the Beijing
Genomics Institute. This analysis generated 150 bp paired-
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end reads. These reads were aligned with reference
genome using HISAT2, sorted with samtools, and
normalized and counted using Cufflink program. Then, the
differentially expressed genes (DEGSs) between two
samples were detected by the Cuffdiff by comparing gene
expression between “mutant” vs “parent” samples. The
expression patterns of candidate TIFY genes were
investigated using quantitative real-time PCR.

RESULTS AND DISCUSSION

An electron beam induced mutant, TG 89 having 54
% increment in seed size and having 82% bigger leaf area
than that of parent, was utilised to identify the QTL and
the candidate genes associated with seed size in
groundnut. Seed size and plant leaf are important
regulators of plant productivity and growth. However,
relatively little is known about these quantitative trait loci
(QTLs) and associated genes in groundnut. In this study,
QTL analysis with SNPs, AhMITE, and SSR markers,
revealed two major QTLs on linkage group AO5 and A09
explaining more than 11% phenotypic variation. The
major additive QTL, mutant qHKW_1, was located
between marker AhMITE470 and SNPO05_103140987
having a map interval 8.6 cM on A05 chromosome and
other QTL was present in between AhMITEOQ303 and
AhMITEO0391 on chromosome A09 at map interval of 3
cM. Chromosome AQ5 is known to be associated with
stable and major QTLs for pod weight and size (Luo et al
2018). QTL on A05 corresponded to 99.18 to 103.71 Mbp
region that harboured a groundnut ortholog of TIFY gene
at 102 Mbp. TIFY are plant specific transcription factors
having key role in growth and stress responsive processes.
Real time PCR indicated down-regulation of this gene in

mutant which indicated its putative role for large seed
phenotype in the mutant. Genome wide RNA seq analysis
revealed downregulation of TIFY genes; Arahy.5M7JWE
and Arahy.X6RF7Y which are negative regulators of
jasmonic acid signalling. Differential gene expression
analysis also revealed upregulation of genes like those for
biosynthesis and transport of IAA, auxins and
downregulation of genes for jasmonic acid and
brassinosteroid signalling which can be attributed to the
cell enlargement and plant growth in mutant. The markers,
AhMITE333 and AhMITEA470, present close to the map
interval had higher efficiency for discriminating breeding
lines with different seed size and it would be useful as
introgression marker in marker-assisted breeding.
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ABSTRACT

The present study is part of an evaluation report of the Scheduled Tribe Component (STC) implemented in
the Jharkhand area. Under this project, more than 6000 tribal families were covered under the capacity building and
skill development programs with forward and backward linkages during 2021-22. A preliminary survey revealed the
footprints of technology dissemination among the tribal households, affordability of inputs, and infrastructural
development for value addition in the oilseed sector in general and rapeseed mustard in particular. Productivity of
rapeseed mustard improved in Ranchi (4.17%) and Gumla (2.63%) districts over the state of Jharkhand (1.29%)
during the period of 20010-11 to 2019-20. Based upon the existing yield gaps and growth rates coupled with the
synergy of apiculture, capital formation forecasting reflects the huge potential in the tribal economy of the country
and would be an effective strategy to improve the vulnerability indices in aspirational areas.

Keywords: Compound Annual Growth Rates, Rapeseed & Mustard, Socio-Economic Features, Yield Gap
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Tribals have been living in forests for ages and
identified as “heritage groups” with advocacy for special
care and treatment (Bhuria Report, MoTA, and GOI
2004). The strategy for integrated development led to the
launching of the Tribal Sub Plan (TSP) concept in the
Fifth Plan period. Three basic parameters include
variations in the socio-economic and cultural milieu,
demographic  distribution, and  primitive  tribal
communities living in scheduled regions. In predominant
tribal regions, an area approach with a focus on the
development of tribal communities has been favored,
while for primitive groups community-oriented programs
have been preferred. Jharkhand has immense potential for
rapeseed and mustard cultivation. The present study is part
of an evaluation report of the Scheduled Tribe Component
(STC) implemented in the Jharkhand area.

MATERIALS AND METHODS

Both primary and secondary data were used for macro
and micro-level analysis of the socio-economic features
and yield variance. A review of the tribal community-
oriented policy initiatives was also conducted.

RESULTS & DISCUSSION

It has been evident for some time that the lion’s share
of the various benefits and concessions earmarked for the
SC & ST is appropriated by the numerically larger and
politically well-organized communities (Lakur Committee
Report 1965, Department of Social Security, GOI). The
Planning Commission Report on development issues to
deal with the causes of discontent, unrest, and extremism
(2006) highlighted the significant differences in the
accessibility to agricultural land and capital assets ranging
from [10.49 lakh for Scheduled Castes (SC), [10.52 lakh
for Scheduled Tribes (ST), [11.34 lakh for Other Castes
(OC) and overall asset value was estimated [11.07 lakh.
Mungekar Standing Committee Report (2009) of the
Planning Commission on inter-sectoral issues relating to
tribal development on standards of administration and
governance in the scheduled areas aimed to target only
nine states of India including the most recent Jharkhand,
Chhattisgarh, and Madhya Pradesh in 2003.

National Advisory Committee (NAC) reported that
about 15% of the landmass in various ecological and geo-
climatic conditions ranging from plains to forest, hills, and
inaccessible areas provide livelihood supports to tribal
households. There is a significant variation of decadal
growth rates in the population of rural and urban areas as
well over time ranging from 21% (from 2001 to 2011) in
rural areas to 147% (1971-1981) in urban areas. The sex
ratio among the rural tribal population has not witnessed
significant changes. According to Census 2011 only 45%
of tribal households availing banking services in
comparison to the national average of 59% of households.
Jharkhand state ranks sixth in tribal population after
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Madhya Pradesh (14.7%), Maharashtra (10.1%), Odisha
(9.2%), Rajasthan (8.9%), and Gujarat (8.6%) while it
ranks third with 14% population of the Particularly
Vulnerable Tribal Groups (PVTGs) after undivided
Madhya Pradesh (28%) and Maharashtra (15%). Adoption
of the mainstream way of life is very slow in these areas.
More emphasis had given to the strategies of the XII five-
year plan (2012-2017) for livelihood support, apart from
the land and forest-based activities under MGNREGA
imparting skills and creating employment opportunities
near their habitations. Under this project, more than 6000
tribal families were covered under the capacity building
and skill development programs with forward and
backward linkages during 2021-22.

Among the tribal households, affordability of inputs
(quality seed, farm implements, vermicompost, bio-
pesticides, storage bins, etc.) and infrastructural
development for value addition in the oilseed sector in
general and rapeseed mustard in particular. Productivity of
rapeseed mustard improved in Ranchi (4.17%) and Gumla
(2.63%) districts over the state of Jharkhand (1.29%)
during the period of 20010-11 to 2019-20. Comparative
quinquennial analysis of yield levels during 2010-11 to
2014-15 and 2015-16 to 2019-20 revealed a significant
variation at district level 140kg/ha (Gumla) and 100kg/ha
(Ranchi), state level (54kg/ha), national (181kg/ha) and
global (97kg/ha) levels. This technological intervention
through policy initiative (STC) injects about [182.44
million through backward linkages and [1101.08 million
through forward linkages of capital formation in the
economy of two districts annually.

The outreach of the most modern technological
interventions may be facilitated. Based upon the existing
yield gaps and growth rates coupled with the synergy of
apiculture, capital formation forecasting reflects the huge
potential in the tribal economy of the country and would
be an effective strategy to improve the vulnerability
indices in aspirational areas.
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ABSTRACT

In India, the use of social media and ICTs has gained popularity in the last decade consequent to the digital
revolution. In line with these developments, the ICAR-Indian Institute of Soybean Research has started use of social
media platforms like WhatsApp, YouTube and Facebook etc. for dissemination of information related to the
improved soybean production technologies developed by the Soybean R&D system and facilitating feedback
mechanisms among the clients and their interaction with the research system using different ICT tools. Institute has
also developed many software to use the potential of Information Communication Technologies (ICT) in best
manner. These ICT tools help the farming as well as scientific community in solving different problems and improve
and issues as well as for decision making in real time situations.

Keywords: ICT tools, Social media platforms, Soybean, Technology dissemination

Recent developments in the mobile, computing and
networking technologies provide new ways of technology
transfer. Technology dissemination is a vital part of the
innovation process, through which the developed
technologies are transferred to the targeted communities.
Information and Communication Technologies (ICTs)
have occupied a greater significance in the extension
services in the present era of digital world. Social media
are digitally enabled platform for communication through
internet in any form where the content is created and used
by the users. In India, the use of social media and ICTs has
gained popularity due to the digital revolution. In line with
these developments, the ICAR-Indian Institute of Soybean
Research has started use of social media platformsfor
dissemination of information related to the improved
soybean production technologies developed by the
Soybean R&D system and facilitating feedback
mechanisms among the clients and their interaction with
the research system using different ICT tools are discussed
in detail in the following sections.

SOCIAL MEDIA INITIATIVES IN SOYBEAN

With the latest developments in the digitization of the
Information and Communication media, the institute has
initiated use of some digital media like WhatsApp group
far farmers (IISR Soy Farmers) and Institute Facebook
page, Institute Website etc which are regularly being used
for disseminating the need-based and timely information
like weekly advisories on soybean crop during the crop
season, organization of various on and off campus
extension activities by the institute etc. Accordingly, the
ICAR-IISR has started using these social media tools for
Transfer of Technology (TOT) purpose since last 3 years
(starting from 2017). Further, the institute has launched its
YouTube Channel during June 2020 containing
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informative videos on various topics on soybean
technological recommendations.

FARMER-EXPERT WHATSAPP GROUP

Institute created a WhatsApp group viz. IISR Soy
Farmers for strengthening the strong linkage between
soybean growers and soybean domain experts in order to
solve farmers queries and problems throughout the year
particularly during the cropping season. It was created on
14™ May 2017and has 149 members in the group. Farmers
could easily share the images of infected fields and get
timely advice by the experts within this group. The group
also have representation of multi-disciplinary team of
scientists especially belonging to discipline like Plant
Breeding, Agronomy, Plant Pathology, Entomology, Seed
Technology, Microbiology, Computer Application and
Agril. Extension at present. It is proving to be a very
effective platform helping farmers to connect with domain
experts throughout the country. Institute has also launched
its Facebook Page that can be accessible from the link viz
https://www.facebook.com/ICAR-Indian-Institute-of-
Soybean-Research-Indore-507415769433553/. The
Institute on regular basis is engaged in posting relevant
useful information about the events, technological
recommendations, varietal release etc on this page. The
popularity of the page can be guessed by the fact that as on
date 2636 people like this and 2,141 people follow this
page. Large number of internet community is getting
benefitted by the information being posted on it from time
to time.

YOUTUBE CHANNEL- IISR SOYBEAN INDORE

Institute is also running its YouTube Channel since
June 2020 for effective dissemination of soybean
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technologies. The YouTube Channel is accessible from the
link https://www.youtube.com/channel/UCNdY5AsfPZqs
CO8IxkAuSyQ/videos. There are 45 videos on different
topics uploaded on the channel till now. The videos
contain short and interactive discussion/advice by the
institute scientists on various package of practices,
management of biotic and abiotic factors like weed, insect-
pest and diseases. The comments on these videos are dealt
with suitable response by the experts. All the videos are
technically informative for different clientele groups. The
channel is increasing its popularity with presently having
21.3 thousand subscribers. The contents are also being
liked by the users as evidenced by the number of views,
watch hours and comments of the viewers.

ICT INITIATIVES IN SOYBEAN

Institute has also developed many software to use the
potential of ICT in best manner. These ICT tools help the
farming as well as scientific community in solving
different problems and improve and issues as well as for
decision making in real time situations and some of these
tools are briefly described here.

SOYBEAN GYAN MOBILE APP:

Developed for Soybean growers to take right
decisions in the real time field conditions. It contains
comprehensive knowledge on soybean crop management
at one platform. The App provides information on — i)
Agronomic Practices, Production technology and Crop
management, i) Insect Management, iii) Disease
Management, iv) Weed Management, v) Health Benefits
and Food Uses vi) Seed treatment and storage vii) Farm
Machinery and vii) Important information for Soybean
cultivation. This mobile App is freely downloadable from
the link https://play.google.com/store/apps/details?id=
com.icar.soyainfo&hl=en from the Google play store. The
users of the app, found it as highly useful with the average
review ratings of 4.2 on a scale of 5 and more than ten
thousand downloads of the contents.. It is useful to all the
stakeholders.

WEB APPLICATIONS IN SOYBEAN

Institute has developed many web based applications.
These applications are accessible from institute website
http://iisrindore.icar.gov.in and are briefly discussed here.

A Web-based Soybean Insect Identification and
Management System has been developed for
identification and management of Soybean insects. It
provides information on different aspects of soybean
insects’ viz. economic losses, pre-disposing climatic
condition for insect attack, seasonal incidence of soybean
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pests during kharif season, friendly-insects of soybean,
and insect management recommended practices in Hindi
language. It served as an effective ICT tool for farmers to
take appropriate and timely measures to minimize field
losses due to insect attack.

A Web-based Expert System for disease diagnosis in
Soybean has been developed. It is based on fuzzy-logic
Inferencing. It is developed using ASP.NET web
technologies. It diagnoses the disease based on the
symptoms observed by the user on the field at a particular
crop age, applies the appropriate disease rules stored in
disease Knowledge base and using the fuzzy-logic based
inferencing method, it draws conclusion. It suggests an
appropriate control measure based on the diagnosed
disease.

A Knowledge Acquisition System has been developed as
a sub-system of Disease Expert System. It provides a
graphical user interface to create the disease knowledge
base of any crop. At present, it has disease knowledge on
25 soybean diseases. It is developed using ASP.NET web
technology. The Knowledge base is implemented using
SQL Server.

An Intelligent Disease Tutor System has been developed
as a sub-system of Disease Expert System. It acts an
Audio-visual training tool to provide complete knowledge
on 25 major soybean diseases.

There are many other web-based information systems
developed and being used which serve the requirements of
specific clientele engaged in the activities. These include

a Web-based Soybean Germplasm Information System
(WBGIS),

Web-based Varietal Information System,
A Farmer Advisory System, and
Database Management System for AICRPS trials

The digital revolution experienced recently has led to
the successful use of IT tools in the process of technology
dissemination in agriculture. The increased use of ICT
tools is offering solutions to the farming community on
real time basis making the process of technology transfer a
more efficient, effective, trustworthy and economically
viable to the users. The ICAR-IISR Indore has also started
providing technical support and guidance to its group of
clients through these ICT tools which in future could make
a desirable impact among the farmers for adoption of
technologies developed by the institute and digital package
of practices.
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Influence of crop establishment method and residue management practices on
productivity and economics of soybean-based cropping systems
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ABSTRACT

The field experiment was conducted during kharif, 2021 at ICAR-Indian Institute of Soybean Research,
Indore (MP). This experiment was initiated in kharif season of 2017, to study the effect of different cropping
systems, crop establishment method and residue management practices on productivity and soil health of soybean-
based cropping systems. Significantly higher yield of soybean was registered under soybean-chickpea. Among the
crop establishment techniques, permanent broad bed and furrow (PBBF) + residue retention (R) followed by PBBF +
without residue retention (WR) found superior as compared to conventional tillage as per farmer practices. The
increase in seed yield was 13.0 to 19.0% under PBBF technology as compared to conventional tillage as per

farmers’ practices (CTFP).

Keywords: Broad-bed furrow, Cropping systems, Residue management, Soybean

Loss of soil organic carbon is a common phenomenon
and resorting to improving soil organic carbon content that
dictates improvement in soil quality parameters and
increased nutrient mobilization for crop assimilation is
paramount. This can be achieved through proper
management practices involving resource conservation
technologies such as reduced tillage/no till, , residue
management, and assessing the best cropping system. In
this regard, efforts were made to identify the best land
configuration, residue management under soybean-based
cropping systems

MATERIALS AND METHODS

The experiment comprised of three cropping systems
namely, soybean-wheat, soybean-maize and soybean-
chickpea and four crop establishment methods namely,
permanent broad bed furrow with residue (PBBF + R),
permanent broad bed furrow without residue (PBBF +
WR), conventional tillage as per farmers’ practices with
residue (CTFP + R) and conventional tillage as per
farmers practices without residues (CTFP + WR). Residue
retention practices that were followed included 50%
soybean residue retained for subsequent season in the
respective treatment, and 30% for wheat and maize; and
50% of chickpea residue retained before sowing of the
soybean crop in the respective treatment. For all the crops
standard agronomic package and practices were followed.
The data was analyzed using SAS statistical software (ver.
9.2; SAS Institute, Cary, NC enterprise guide 4.2).

RESULTS AND DISCUSSION
Among the cropping systems, significantly the highest
yield of soybean was registered under the soybean-

chickpea (23.9 g/ha) cropping systems as compared to
soybean-maize (19.3 g/ha) and soybean-wheat (20.8 g/ha).

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023

19

Among the different crop establishment techniques
significantly the highest soybean yield was registered
under PBBF + R treatment followed by PBBF + WR. The
yield increased by 19.0% under PBBF + R and 12.6%
under PBBF + WR as compared to CTFP +WR. The
highest cost of cultivation was registered under CTFP + R
followed by CTFP +WR and lowest under PBBF + WR.
Among the cropping systems maximum net return and
B:C ratio was registered under soybean -chickpea
followed by soybean-wheat system. Similarly, among the
different crop entailment techniques the highest B:C ratio
was registered under PBBF + R (2.68) followed by PBBF
+ WR (2.53) and lowest under CTFP + WR (2.09).
Agricultural practices for example tillage, crop rotation,
and inorganic or organic inputs significantly affect the
physical, chemical, and biochemical properties of soil
(Hernandez et al., 2016). Improved crop establishment
technologies and residue retention/incorporation under
soybean-based cropping systems might have increased the
organic carbon content, microbial proliferation and
diversity paving way to improvement in soil physical,
chemical and microbiological characteristics thereby
influencing the crop productivity (Verma et al., 2020). The
higher cost of cultivation was under soybean-wheat
system. On the contrary, the highest net return and B: C
ratio was under soybean-maize system.

In conclusion, adoption of permanent broad bed
furrow technology with residue retention can reduce the
cost of cultivation and increase crop productivity under
soybean-based cropping systems.
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Table 1. Effect of cropping systems, crop establishment’s method/land configuration and residue management practices on yields and economics of
soybean (at the end of the 5 cropping cycle)

Grain Straw yield Biological Cost of Net
Treatment yield (kg/ha) ield (kg/ha) cultivation income B:C ratio
(kg/ha) 9 y 9 /ha) ®/ha)
Cropping Systems (CS)
Soybean-maize 1929 3376 5497 27656 54602 1.99
Soybean-chickpea 2391 3630 6009 27656 74739 2.80
Soybean-wheat 2082 3408 5681 27656 61380 2.30
SEmz+ 41.8 90.3 37.66 - 1486. 0.05
CD (P=0.05) 164.3 354.8 147.86 - 583 0.21
Crop establishment methods/land configurations (LC)

PBBF +R 2329 3551 5949 27178 71595 2.68
PBBF + WR 2203 3519 5814 26334 66846 2.53
CTFP +R 2046 3486 5661 28978 59700 2.20
CTFP + WR 1957 3331 5492 28134 56157 2.09
SEmz+ 47.63 85.34 52.53 - 1717 0.06
CD (P=0.05) 164.78 295.26 181.75 - 5944 0.21

PBBF + R= permanent broad bed furrow + residue retention; PBBF + WR= permanent broad bed furrow + without residue retention; CTFP + R=
conventional tillage as per farmers practices with residue; CTFP + WR= conventional tillage as per farmers practices without residue

GWAS and transcriptome analysis reveal key loci associated with
drought tolerance in soybean
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ABSTRACT

Genome-wide association and gene expression studies were conducted to identify key genes and markers
associated with drought tolerance. GWAS panel consisting around 300 diverse soybean accessions were phenotyped
for morpho-physiological traits under control and drought stress condition for three years during 2019-2021.
Genotyping by Sequencing (GBS) of GWAS panel identified 66300 SNPs distributed over all the 20 chromosomes
and were used for association analysis. GWAS analysis revealed closely located significant SNPs on chromosome 4
(50500762, 52098616 and 53008801) and chromosome 16 (32371663, 33082976 and 33283177). Key candidate
genes related to MYB family, cell signaling gene (GPCR), salicylic acid synthesis, oxidative stress, auxin and ABA
synthesis pathway were identified. Further few tolerant and susceptible haplotypes were also identified for real-time
based expression analysis under drought stress condition.

Keywords: Drought stress, GWAS, Soybean
Drought is the most important abiotic constraint to (Zou et al., 2020). Drought, being a polygenic trait, the
crop production worldwide. With increasing effects of potential candidate genes are those contributing to

climate change the frequency and duration of droughts are tolerance are related to cellular detoxification, osmolyte
increasing at an alarming rate, causing huge yield losses accumulation, antioxidant machinery, and signaling
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pathways (Chamarthi et al., 2021). In the present study, a
GWAS and microarray analysis was conducted for drought
tolerance to dissect allelic diversity and potential genes
responsible for drought tolerance in soybean.

MATERIALS METHODS

A total of 300 cultivated soybean germplasm lines
were evaluated in the field (control) and rain-out shelter
(drought stress) in augmented design with replicated
checks. Different morpho-physiological traits i.e.
chlorophyll content, canopy temperature, canopy wilting
trait, relative water content, specific leaf weight and
different yield attributes were recorded.Genotyping was
done for 269 soybean accessions with the help of GBS
platform. Imputations were performed to fill missing data
and finally a total of 66300 SNPs were used for
association analysis.The association analysis was
conducted by employing mixed linear model (MLM) in
TASSEL 5.2. Microarray Analysis was also conducted for
drought tolerant (JS 97-52) and susceptible genotype (JS
95-60).

RESULTS AND DISCUSSION

GWAS analysis revealed closely located significant
SNPs on chromosome 6 (18611061 and 18857089) for two

different years (2019 and 2021), chromosome 4
(50500762, 52098616 and 53008801) and chromosome 16
(32371663, 33082976 and 33283177) for three
consecutive years (2019-2021). Some candidate genes
related to Myb family, cell signaling gene (GPCR),
salicylic acid synthesis, oxidative stress, auxin and ABA
synthesis pathway were identified in genomic region of
above significant SNPs positions. Further few tolerant and
susceptible haplotypes were also identified for Real-time
based expression analysis under drought stress condition.
Microarray analysis showed 10 different DEGS possess
higher fold change. Also identified an uncharacterized
gene (LOC100306426) having crucial role in transmitting
environmental signals allowing the cell to adapt to cellular
stress.
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Table 1: Microarray analysis showed different DEGs with higher fold change

Transcript ID Gene Symbol Chromosome  Fold Change Description
Gma.12372.1 LOC100306426 chr2 147.43 stress-activated mitogen-activated protein

g  Gmalo43.l LOC100783381 chr7 110.01 LRR; Leucine-rich repeat (LRR) protein

3  GmaAffx.46010.1 LOC100527213 chr4 75.26 uncharacterized LOC100527213

qg; Gma.11115.1 HSP70 chri2 71.37 heat shock cognate 70 kDa protein-like

L GmaAffx.2122.2 LOC100806440 chri8 57.44 GPI transamidase component P1G-S-like

O Gmaldl4s.l LOC100786461 NA 40.1 receptor-like protein kinase FERONIA-like
GmaAffx.5579.1 LOC100776178 chr20 36.34 cyclin-D4-1-like

- Gma.9688.2 LOC100500679 chri4 -76.78 uncharacterized LOC100500679

£ Gma.18007.1 LOC100793122 chrl6 -75.73 TMV resistance protein N-like

S Gma.l10658.1 LOC100500325 chr8 -69.2 Bet_v_1 domain-containing protein

2 GmaAffx.460.1 LOC100798489 chrl9 -394 cystinosin homolog

S GmaAffx.37095.2 LOC100794705 chrl6 -35.39 TMV resistance protein N-like

8 Gma.197.1 LOC100798318 chril -33.45 asparagine synthetase [glutamine-hydrolyzing] 2-like
Gma.1840.2 LOC100787075 chrl3 -31.64 chaperone protein dnaJ 10-like

Development of new high oleic Sunflower (Helianthus annus L.) hybrids and its
genotype x environment interaction across temperature regimes
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ABSTRACT

The present investigation was undertaken to assess the stability of 30 sunflower hybrids for oleic acid
content along with four commercial checks across three temperature regimes of Karnataka, India over two seasons,
rabi/summer 2020-21 and rabi 2021. The phenotypic stability of sunflower hybrids was analyzed by AMMI model.
The AMMI biplots delineated one promising hybrid combination which exhibited stable expression of high oleic
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acid content, with pooled mean of all six environments revealing 73.06 per cent of oleic content. The identification
of this particular hybrid combination served the purpose of this study of deriving the stable high oleic hybrid across

temperature regimes.

Keywords: AMMI analysis, G x E Interaction, Oleic acid content, Sunflower hybrids, Stability

The research work on high oleic hybrids has been
rejuvenated recently in India with slow progress in public
domain. However, no success has been reported regarding
high vyielding sunflower hybrid with high oleic acid
content in both public as well as in private sector. Keeping
this in view, the present study was initiated with an aim of
improving sunflower oil quality with altered fatty acid
composition by developing high oleic sunflower hybrids
and assessing its stability across different locations and
seasons, which would meet the industrial demands of the
country as well as health benefits of the people.

MATERIALS AND METHODS

Planting material and test environments: The
experimental material comprised of 30 promising new
high oleic hybrids bearing oleic acid content of more than
70 %. The experiment was conducted under three
temperature regimes of Karnataka, India viz., AICRP on
Sunflower, Bangalore, ZAHRS, Hiriyur and AICRP on
Sunflower, Raichur over two seasons viz., rabi/summer
2020-21 (December—March) and rabi 2021 (September-
December). The experiment was laid out in randomized
complete block design (RCBD) with two replications in
each location. The prime objective of this study was to
identify the stable high oleic hybrids across three locations
and over two different seasons.

RESULTS AND DISCUSSION

Identification of promising, stable hybrids based on
AMMI biplots: An attempt was made to identify the
stable hybrids with high oleic content from the Fig. 1 and

AMMI PCA1 Score vs Oleicacid from a RCB
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Fig. 2. Among the 30 hybrids evaluated along with 4
checks, two hybrids namely CMS 1103Ax G-5 (G-18) and
CMS 234Ax K-10 (G-8) exhibited ultra-high oleic acid
content of 82.92 per cent and 85.5 per cent respectively
over three locations combined during rabi/summer season.
Both the hybrids were placed with IPCAL score very close
to zero (Fig. 1) indicating the small interaction effect for
oleic acid content across three different locations during
rabi/summer season. But these hybrids failed to exhibit the
same oleic content during rabi 2021 season. Hence these
identified stable high oleic hybrids could be preferred for
only rabi/summer season (December-March) and not for
rabi season (September-December).

However, from Fig. 1 and Fig. 2 one stable high oleic
cross combination was identified namely CMS 903Ax K-
11 (G-6) with pooled mean of three locations and two
seasons revealing 73.06 per cent of oleic acid content. The
identification of this particular hybrid combination served
the purpose of this study of deriving the stable high oleic
hybrid across temperature regimes.
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Fig. 1. Biplot of oleic acid content means (%) v/s IPCAL for 30 hybrids over three locations during rabi/summer 2020-21 and rabi 2021
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Stable hybrid for oleic acid content, seed yield per plant and oil content across 3 locations and 2 seasons

Hybrid Combination- CMS 903A x K-11 (G6)

Oleic acid content- 73.5 %

46.15

Stem girth—2.57 cm

Seed yield- 45.07g ‘ Oil content - 35.5

content
46.45
45.32
48.5

45.11

Volume weight-43.35 g/100m|

34.20
40.40
38.55
38.12

100 seed weight-5.5¢g

Genetic analysis and molecular mapping of resistance to bacterial leaf pustule
disease in soybean
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ABSTRACT

Bacterial leaf pustule (BLP) caused by Xanthomonas axonopodis pv. glycines (Xag) is a serious disease of

soybean. A resistant source ‘TS 3’ was identified and the inheritance studies indicated that the duplicate recessive
genes govern the resistance. The genetic linkage analysis mapped the resistance locus (rxp-2) on chromosome 2
flanked by the SSR markers Sat_183 and BARCSOYSSR_02_1613 at a distance of 0.9cM and 2.1cM respectively.
Similarly, another resistance locus (rxp-6) was mapped between the SSR markers BARCSOYSSR_06_0024 and

BARCSOYSSR_06_0013 at a distance of 1.5cM and 2.1cM respectively.

Keywords: Bacterial leaf pustule, Mapping, Resistance locus, Soybean, SSR markers

Bacterial leaf pustule (BLP) is a foliar disease caused
by Xanthomonas axonopodis pv. glycines (Xag) that cause
subsequent yield losses in soybean. Screening of soybean
genotypes for BLP resistance resulted in the identification
of resistant genotype ‘TS 3’ and inheritance studies
indicated that the duplicate recessive genes govern the
resistance. Therefore, the objective of the study was to
map the resistance genes conferring resistance to BLP in
the Indian soybean genotype ‘TS-3’.

MATERIALS AND METHODS

A segregating population derived from the cross
PK472 X TS-3 and parents were phenotyped using excised
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leaf technique (Totade et al. 2022). For linkage mapping, a
total of 310 SSR markers were screened following bulked
segregant analysis. The linkage map was generated based
on BLP phenotypic and SSR genotypic data using the
JoinMap program, version 3.0.

RESULTS AND DISCUSSION:

In this study, the genotype ‘TS-3” showed a highly
resistant reaction to Xag compared to ‘PK472’ under
laboratory conditions. All the F; plants were susceptible,
indicating that the resistance to BLP in “TS-3’ was
governed by a recessive gene(s). The F, population of the
cross segregated in 15:1 ratio (* = 1.22, P= 0.268)
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indicating two recessive genes governing the resistance to
BLP. The genetic linkage analysis mapped the five SSR
markers and the BLP resistance locus (rxp-2) on
chromosome 2 within the map distance of 5.5cM with
flanking SSR markers Sat_183 and
BARCSOYSSR_02_1613 tightly linked to rxp-2 locus at a
distance of 0.9 cM and 2.1 cM, respectively. Similarly,
BLP resistance locus (rxp-6) was mapped with seven SSR
markers on chromosome 6, with SSR markers
BARCSOYSSR_06_0024 and BARCSOYSSR_06_0013
flanking the rxp-6 locus at distances of 1.5 cM and 2.1
cM, respectively. Molecular mapping of BLP resistance
loci (rxp-2 and rxp-6) on chromosomes 2 and 6 in the
current study clearly indicated that these loci are non-
allelic to earlier mapped rxp loci on chromosomes 10
(Kim et al., 2011) and 17 (Kim et al., 2010). Using SSR
markers tightly linked to rxp-2 and rxp-6 would help

breeders identify BLP-resistant genotypes independently
of the environmental conditions and even in the absence of
Xag pathogen. The flanking SSR markers tightly linked to
these resistance loci would provide an important molecular
tool to expedite the soybean resistant breeding programs.
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ABSTRACT

There is great potential for growing sunflower in Uganda. For the last decade, the farmers of Uganda have
picked interest in the growing of sunflower. This is because of availability of ready market from the oil millers.
However, production is constrained by limited available high yielding sunflower hybrids. Much of the seed is
imported from International Seed Companies. Single cross hybrids and three-way cross hybrids were evaluated to
check which types gives better yield, oil content and other desirable traits. Preliminary results showed that a number
of three-way cross hybrids yielded better than the imported hybrids. We are therefore contemplating towards
emphasis on scaling out three-way cross compared to single cross hybrids which is generally grown worldwide.

Keywords: Development, Seed importation, Single cross hybrids, Three-way cross hybrids

Sunflower, Helianthus annuus L., is the leading
oilseed crop that can eliminate the importation of
vegetable oil in Uganda. Presently, Uganda produces only
40% and imports up to 60% vegetable oil mainly from
Argentina, South Africa and Asia. This can be reduced by
growing of locally developed sunflower varieties
affordable by the resource poor farmers. The area under
production had been increasing from 2,000 hectares in mid
1990s up to 240,000 hectares by 2017. The production has
reached 245,000 mt by 2017. It gained popularity among
farmers on account of its high oil quality and fairly modest
production requirements.

Uganda and most of the East African countries have
basically been relying on imported seed. Although over 24
sunflower hybrids have been officially released in Uganda,
most of them except two are imported from other
countries.

The imported seeds are very costly and sold to
farmers expensively. Also, in some cases the imported

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023

24

seeds fail to germinate. On many occasions, NaSARRI has
been requested to fill that gap to no avail. Unfortunately,
sunflower does not have an International research centre
where scientists can get germplasm free like other crops.
Most of the sunflower hybrids are protected in their
countries and they do not allow any other country to
obtain them.

MATERIALS AND METHODS

During the first rainy season of 2021 (May-July), four
experiments were set: two for single-cross hybrids tested
where one was evaluated at 7 multilocational sites and
one only at Serere due to inadequate seed available and
another experiment was for three-way cross hybrids
whereby one set was at 7 multilocational sites and one
only at Serere. The single cross hybrid experiment
evaluated at 7 locations had twenty genotypes comprising
of 15 single cross hybrids locally developed at Serere, one
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open-pollinated variety and 4 hybrids from Pannar Seed
Company based in South Africa and used as checks while
the three-way cross hybrid experiment evaluated
multilocationally at 7 locations had 36 genotypes of which
29 genotypes were three way cross hybrids locally
developed, 2 single cross hybrids locally developed and 4
hybrids from Pannar Seed Company used as checks.

RESULTS AND DISCUSSION

Preliminary results showed that a number of three-
way cross hybrids yielded better than the imported
hybrids. We are therefore contemplating towards
emphasizing on scaling up three-way cross compared to
single cross hybrids which is generally grown worldwide.

It is a well-known fact that the majority of sunflower
hybrids grown in USA, Europe and many Asian countries
are developed as single cross hybrids. The parental lines of
single cross are inbred lines that are weak in growth and
do not produce good yields. The advantage associated with
three-way cross hybrids is the economy of seed production

owing to almost double the seed yields in production plots
of three-way cross hybrids compared to single cross
hybrids (Jayalaxmi and Narendra, 2004, Kulkarni (2016).
Since three way cross hybrids have wider genetic
components, they then tend to adapt better in poor
environments. Also, if the resource poor farmers are to
multiply or produce the three-way cross hybrids, the first
cross made in three-way cross is male sterile but very
vigorous like a hybrid and produce higher seed yield and
the farmer can sell this hybrid to a local seed company in
the form of a three-way cross hybrid.
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ABSTRACT

Seed weight and seed number/plant are important determinants of seed yield in soybean (Glycine max L.).
A recombinant inbred line (RIL) population of cross EC538828 x JS97-52 was phenotyped for 100-seed weight
(100-SW), seed number/plant (SNPP) and seed yield/plant (SYPP) for identifying quantitative trait loci (QTL)
governing these traits. Linkage analysis using SSRs from reported QTL hotspots for 100-SW identified a consistent
but pleiotropic QTL on chromosome 10. The QTL showed pleiotropy for SNPP with opposite phenotypic effect,
while the pleotropic QTL doesn’t affect seed yield in consistent manner.

Keywords: Pleiotropy, QTL, Seed weight, Seed number, Yield

Soybean is an important oilseed crop of India ranking
numero uno in production. Seed weight and seed
number/plant are important determinants of seed yield. In
this study, three QTL hotspots for 100-SW previously
reported (lkram et al., 2020; Hina et al., 2020), were
analyzed in a RIL population of the cross EC538828 x
JS97-52, for 100-SW, SNPP and SYPP traits.

MATERIALS AND METHODS
EC538828 is a drought tolerant, early maturing
germplasm with 100-SW of 22-24 gm, while JS97-52 is

also a drought tolerant variety, but having late maturity,
higher SNPP and lower 100-SW (8-9 gm). A bi-parental
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cross was made between EC538828 and JS 97-52 in year
2011, and from F, onwards, population was advanced by
single seed descent method till Fs. The RIL population
was phenotyped for 100-SW (gm) and SYPP traits (gm)
for four years (2015-2018, Fs-Fg), and SNPP for two years
(2016 and 2017, Fg-F;). SSR markers from three QTL
hotspot on chromosome 02, 10 and 17 were genotyped in
F1o RIL population. QTL analysis was conducted in QTL
ICI Mapping software (Lei et al., 2015).

RESULTS AND DISCUSSION

Linkage analysis for 100-SW trait identified a major
QTL between BARCSOYSSR_10 1400 and
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BARCSOYSSR_10_1444, explaining 13.38-56.37% of
phenotypic variance, and positive allele was contributed
by EC538828. QTL analysis for SNPP also identified a
QTL between BARCSOYSSR_10_1400 and
BARCSOYSSR_10 1444 for both the years analyzed
(2016-2017), but positive allele for this trait was
contributed by JS97-52.  The phenotypic variance
explained by this QTL for SNPP trait ranged from 18.57-
42.19%. QTL analysis for SYPP also identified a QTL at
the same position on Chr.10 for three years’ data, but
2017. Results showed that the pleotropic QTL did not
affect seed yield in consistent manner. These results
suggested that the QTL identified on Chr.10, is a
consistent QTL for 100-SW but also control SNPP with
opposite effect on trait value. Apparently the gene
controlling 100-SW and SNPP at this locus keeps a
balance between the two traits, a similar negative trade-off
between two traits was reported in Japanese cultivars
(Kumagai et al. 2022). In our earlier study, the QTL for
seed weight at BARCSOYSSR_10_1400, was identified in
a bi-parental mapping population of Type 49 x EC538838,
for phenotyping data of 100-SW at three locations. The
major QTL for 100-SW identified on Chr.10 in EC538828
is consistent across population, locations and years,

therefore can be used for improving 100-SW in soybean
cultivars having low seed weight.
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Analysis of physio-biochemical indices for growth and yield of
groundnut (Arachis hypogaea L..)
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ABSTRACT

The present study on the topic was performed at AICRP on groundnut, M.P.K.V., Rahuri, (M.S.) during
summer 2021.The experiment was laid out in Randomized Block Design with three replication including sixteen
genotypes. The groundnut genotypes with highest rate of photosynthesis and transpiration processes are higher in
yielding. Correlation studies revealed that number of mature pods/plant and 100 kernels weight (g), showed
maximum influence on dry pod yield (g/plant). The genotypes Phule Unnati, ICGV-15311 and ICGV-15303 showed

higher yielding ability and HI (%).

Keywords: Biochemical studies, Groundnut, Physiological parameters, Yield and yield attributes

Groundnut has been dubbed "Nature's Masterpiece of
Food Value" as it contains 36 to 54 percent oil, 24 to 26
percent protein and has an energy value 2,363 KJ per 100g
Vitamin A, B1, B2, nicotinic acid, E and K are rich in
kernels (Woodroof, 1983).

Past improvements in yield potential in most crop
species including groundnut appear to have been derived
primarily from increases in harvest index, when genetic
enhancement is absent in photosynthesis and growth (Zhu
et al., 2010). Any morphological trait linked to higher seed
yield or that contributes significantly to yielding ability
could be beneficial in increasing grain vyield. Basic
research on the basis of morpho-physiological traits is
required in order to overcome yield barriers within
genotypes
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It is critical to identify plant characters that govern
productivity in a breeding programme to improve pod
yield in groundnut. For achieving genotype with desirable
traits, it was necessary to investigate the interrelationships
between different characters. Therefore, the present study
was undertaken to assess the physiological and
biochemical parameters of groundnut genotypes as well as
yield and yield attributes with a focus on pod yield.

MATERIALS AND METHODS

The field experiment was carried out in the summer of
2021 at the farm of AICRP on Groundnut, M.P.K.V.,
Rahuri. The sixteenth genotypes of groundnut were sown
on 20 February, 2021 with three replications by dibbling
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method and maintaining 30 cm x 10 cm spacing under
irrigated condition. FYM @ 10 cartloads/ha was applied
during land preparation and incorporated well with
harrowing. The recommended dose of chemical fertilizer
was 25 kg N and 50 kg P,Os/ha in the form of urea and
SSP was applied at the time of sowing. The observations
were recorded as per the standard procedures. The
chlorophyll content (a, b and total) of leaves was estimated
at 10 days after flowering by spectrophotometer method
described by Arnon,D.I. (1949) on fresh weight basis and
calculated by using formula suggested by Sadasivam S.
and A. Manickam(1992).

RESULTS AND DISCUSSION

The vegetative phase is responsible for the plant's
overall phenotypic expression and prepares it for the
reproductive phase. The data on groundnut genotypes in
respect of photosynthetic rate, stomatal conductance and
transpiration rate at 50 per cent flowering measured using
Infra-red Gas Analyzer (IRGA; Model Portable
Photosynthetic System LI 6400) presented in Table 1,
revealed that the genotype ICGV-15311 (26.20 p mol
CO,/m*'s) recorded highest photosynthetic rate, which
was at par with genotypes ICGV-15303 (26.16 p mol
CO,/m? 's) and ICGV-10007 (25.81 p mol CO, m’s);
ICGV-15311 (0.39 m mol CO,/m? /s), ICGV-15303 (0.38
m mol CO, /m?/s') and ICGV-10007 (0.37 m mol CO,
/m? /s") recorded highest stomatal conductance and ICGV-
15303 (3.16 m mol CO, /m? /s'), ICGV-15311 (3.07 m
mol CO, /m? /s) and ICGV-10007 (3.04 m mol CO, /m?
/s") recorded highest transpiration rate. The adaxial
stomatal frequency was higher in ICGV-15303 (19.05)
and ICGV-15311 (18.87) whereas, abaxial frequency was
higher for ICGV-15311 (11.24), ICGV-10007 (10.87),
ICGV-15303 (10.87) and Phule Unnati (10.85). The
genotype ICGV-15311 and ICGV-15303 recorded higher
rate of stomatal conductance, photosynthetic and
transpiration rate produced higher grain yield. These
findings support the results reported by Bhattacharya and
Singh (1999), Kalpana et al. (2003) and Borkar and
Dharanguttikar (2014).

In present investigation, genotypic variations were
statistically significant for all variables, indicating a large
level of difference in yield and yield attributes between
genotypes. The maximum number of total pods/ plant was
produced by Phule Unnati (47.90), ICGV-15311 (47.60),
ICGV-10007 (47.47) and ICGV-15287 (47.40). The
number of pods per plant is genetically controlled and one
of the main yield contributing characters , Rasheed et al.
(2015) reported the similar result.The genotypes ICGV-
15303 (37.94 g/100 kernels), ICGV-10004 (34.38 g/100
kernels) and Phule Unnati (33.979/100 kernels) were
found bold seeded. The significantly highest dry pod yield
(g) plant® was recorded by Phule Unnati (28.69 g)
followed by ICGV-15311 (26.94 g). The harvest index
gives better understanding of assimilates translocation
efficiency of the genotype. The highest harvest index was
maintained by genotype Phule Unnati (66.58 %) followed
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by ICGV-15311 (63.69 %) and ICGV-15303 (63.03%)
indicating the better translocation efficiency. It is measure
of grain yield potential of genotype and considered as an
important criteria for selection of high yielding genotypes.
These results are similar with the findings of Bhargavi et
al. (2015) and Kamshette et al. (2015). The genotypes
ICGV-15311 (3599.88 kg), ICGV-15303 (2909.38 kg) and
Phule Unnati (2852.50 kg) recorded higher kernel yield
(kg) per hectare (Table 2).

The chlorophyll pigment is critically important
components in photosynthesis process as it convert light
energy to chemical energy and influence photosynthesis
rate. The genotype ICGV-15303 (0.76 mg/g) content
significantly highest amount of chlorophyll-a followed by
genotypes TAG-24 (0.67 mg/g) and ICGV-10007 (0.65
mg/g). The maximum chlorophyll-b content was recorded
by genotype ICGV-13086 (0.59 mg/g) at par with
genotypes ICGV-15303 (0.56 mg/g) and Phule Unnati
(0.56 mg/g). The total chlorophyll content was highest in
the genotype ICGV-15303 (1.32 mg/g) followed by the
genotypes Phule Unnati (1.20 mg/g) and ICGV-10007
(1.17 mg/g). The higher chlorophyll content is one of the
most important factors responsible for better yield. These
findings support the results reported by Kathirvelan and
Kalaiselvan (2006) and Mane et al. (2017). Groundnut
contains 36 to 54 percent oil, 24 to 26 percent protein and
Vitamin A, B1, B2, nicotinic acid; E and K are rich in
kernels (Woodroof, 1983). In the present investigation,
protein content amongst the genotypes ranged between
22.24 to 25.06 per cent, while of oil content ranged from
44.54 to 51.33 %. The genotype TAG-24 (25.06 %) and
Phule Unnati (24.63 %), found superior in respect of
protein content. whereas, Phule Unnati (51.33 %), TAG-
24 (50.83 %) and ICGV-15303 (49.40 %) were superior
for oil content (Table 3).

Correlation studies indicate that 100 kernels weight
(0.914**), kernel vyield (kg/ha) (0.899**), primary
branches per plant (0.839**), secondary branches per plant
(0.808**), total pods per plant (0.753**), mature pods per
plant (0.753**), dry haulm yield (kg/ plot) (0.752**), leaf
area (dm?plant) (0.533*) and oil content (0.452*%)
showed maximum influence on dry pod yield (g/plant).

CONCLUSION

In the present study, that genotypes, ICGV-15311 and
ICGV-15303 showed better performance in all parameters
after Phule unnati therefore, these may employed for
heterosis in further breeding programme
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Table 1:- Physiological parameters influenced by groundnut genotypes

Genotypes Photosynthesis rate

Stomatal conductance

Transpiration rate Stomatal frequency (mm?/leaf area)

(u molm?s™) (m molm™s™) (m molm™s™) Adaxial Abaxial
1 ICGV-10001 24.70 0.31 2.39 16.58 10.25
2 ICGV-10004 23.99 0.27 193 15.67 10.27
3 ICGV-10005 24.37 0.30 2.26 17.08 10.21
4 ICGV-10007 25.81 0.37 3.04 18.53 10.87
5 ICGV-10008 24.84 0.31 2.49 17.08 10.27
6 ICGV-10016 25.06 0.32 2.75 17.37 10.65
7 ICGV-10021 25.36 0.35 2.81 17.55 10.82
8 ICGV-13027 25.32 0.33 2.82 17.88 10.77
9 ICGV-13086 24.36 0.28 214 16.01 10.11
10 ICGV-15284 24.61 0.31 2.40 18.53 10.23
11 ICGV-15287 25.02 0.32 244 16.98 10.54
12 ICGV-15290 23.88 0.25 2.08 14.24 09.42
13 ICGV-15303 26.16 0.38 3.16 19.05 10.87
14 ICGV-15311 26.20 0.39 3.07 18.87 11.24
15 TAG-24 (C) 25.05 0.31 254 17.24 10.64
16 Phule Unnati (C) 25.76 0.36 2.44 18.11 10.85
Mean 25.03 0.32 2.55 17.30 10.50
SE+ 0.146 0.010 0.056 0.178 0.140
C.D.at5% 0.423 0.029 0.162 0.514 0.406
Table 2:- Yield and yield contributing attributes as influenced by groundnut genotypes
Sr. No Genotypes Total Mature 100 kernels Kernel yield Dry pod yield Harvest index
T Pods/plant  Pods/plant Weight (g) (HKW)  (kg/ha) (9/plant) (%)
1 ICGV-10001 30.00 27.47 2247 1437.06 12.78 39.81
2 ICGV-10004 45.15 37.53 34.38 2423.38 17.00 57.50
3 ICGV-10005 42.73 36.73 24.43 2449.77 17.88 55.49
4 ICGV-10007 47.47 41.47 33.94 2533.33 19.55 51.04
5 ICGV-10008 38.53 35.33 33.81 1625.12 16.51 51.72
6 ICGV-10016 32.67 28.47 29.73 1737.27 16.30 47.50
7 ICGV-10021 34.40 29.80 26.04 1900.00 14.06 39.27
8 ICGV-13027 41.13 37.33 27.72 2256.25 15.51 47.09
9 ICGV-13086 40.80 36.33 32.63 1627.31 14.29 45.62
10 ICGV-15284 26.20 22.93 20.28 1040.16 8.62 39.54
11 ICGV-15287 47.40 40.53 30.04 2295.83 17.89 50.07
12 ICGV-15290 32.73 27.53 25.44 1748.26 12.58 40.06
13 ICGV-15303 36.87 30.80 37.94 2909.38 21.90 63.03
14 ICGV-15311 47.60 42.20 31.19 3599.88 26.94 63.69
15 TAG-24 (C) 33.87 28.73 28.10 1825.23 14.41 46.72
16 Phule Unnati (C) 47.90 42.57 33.97 2852.20 28.69 66.58
Mean 39.09 34.11 29.51 2141.28 17.18 50.30
S.Et 2.057 2.024 0.870 144.850 1.021 3.008
CD.at5% 5.940 5.846 2.513 418.357 2.948 8.686
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Table 3. Chlorophyll content and protein and oil percentage as influenced by groundnut genotypes

Sr.No. Genotypes Chl ‘a’ Chl ‘b’ Total Chl Protein oil
(mg/g) (mg/g) (mg/g) content (%) content (%)

1 ICGV-10001 0.38 0.46 0.84 22.24 44,54
2 ICGV-10004 0.64 0.50 1.14 22.97 47.99
3 ICGV-10005 0.49 0.53 1.03 23.28 46.73
4 ICGV-10007 0.65 0.52 1.17 23.84 48.81
5 ICGV-10008 0.48 0.51 0.99 24.02 45.73
6 ICGV-10016 0.53 0.49 1.02 23.70 47.77
7 ICGV-10021 0.38 0.42 0.80 2341 47.56
8 ICGV-13027 0.49 0.50 0.99 22.67 45.42
9 ICGV-13086 0.41 0.59 1.00 24.06 47.15
10 ICGV-15284 0.27 0.37 0.64 23.20 4497
11 ICGV-15287 0.63 0.52 1.15 23.37 46.49
12 ICGV-15290 0.40 0.43 0.82 24.17 46.95
13 ICGV-15303 0.76 0.56 1.32 23.68 49.40
14 ICGV-15311 0.57 0.48 1.05 23.75 45.61
15 TAG-24 (C) 0.67 0.40 1.07 25.06 50.83
16 Phule Unnati (C) 0.64 0.56 1.20 24.63 51.33

Mean 0.52 0.49 1.01 23.63 47.33

S.Ex 0.015 0.017 0.024 0.155 0.170

CD.at5% 0.042 0.048 0.070 0.449 0.490

Leafhopper, Amrasca biguttula biguttula (ishida): An Emerging
insect pest on sunflower
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ABSTRACT

The present experiment was conducted to know the seasonal incidence of leafthopper, A. biguttula
biguttula on sunflower. The significant and negative correlation was observed between nymphal population and
minimum temperature, while bright sunshine hours showed a significant and positive correlation. However, there
was no significant and positive correlation between leafhopper population and Rainfall. Whereas, the relation was
negative and non-significant with maximum temperature, morning relative humidity and evening relative humidity.

Keywords: Dynamics, Leafhopper, Sunflower

Among sucking pests, leafhopper appears on the crop
round the year but it becomes a serious pest during certain
months at different places. It is distributed in almost all
sunflower growing regions of the country, but
economically important in Maharashtra, Tamil Nadu and
Karnataka. Summer crops are likely to suffer more with
this pest than in kharif. Cotton, sunflower, castor, brinjal,
potato, Hibiscus and cucurbits are the alternate hosts of
this pest (Basappa and Prasad, 2005). From Maharashtra,
there are reports of this pest causing crop loss up to 46 per
cent in sunflower (AICRP, 1979). In order to develop
suitable management techniques, it is essential to have
thorough understanding of the population dynamics and
damage potential of the leafhoppers and the influence of
abiotic parameters, on the leafhopper infestation need to
be studied. Therefore, an experiment was conducted to
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know the seasonal incidence of leafhopper, A. biguttula
biguttula on sunflower.

MATERIALS AND METHODS

Field experiments were conducted at Main
Agricultural Research Station, Raichur (16.21° N and
77.3’E) Karnataka from 2011 to 2019 during rabi seasons.
Experiment was laid out in Randomized Complete Block
Design (RCBD) with three replications. Sunflower hybrid
DRSH-1 was selected for the study sown at 0.6 m x 0.3 m
rows. Fertilizer application and agronomic practices were
followed as per the University recommended production
practice for the region. After fifteen days after sowing data
on leafhopper was recorded at weekly interval up to
maturity. Population was recorded from upper, middle and
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lower leaves of 50 plants. No pesticides were sprayed on
the crops during the study period.

RESULTS AND DISCUSSION

The incidence of leafhopper on rabi sunflower crop
was commenced at 48th MSW and continued almost
throughout the crop period. The pest population fluctuated
during early part of the cropping season and increased
gradually and peaked at 50th MSW. Averaged over 2011-
19 the leafhopper population ranged from 7.60 — 16.96
adults/6 leaves, wherein the maximum population was
recorded during 2019 and the minimum in 2017. Annual
normal weather parameters averaged over 39 years varied
between 24.7 - 35.1 °C, 10.1- 20.4 °C, 0.00 — 8.20 mm, 62-
93%, 20-52% and 1.9-9.6 Tmax, Tmin, Rainfall, RH1,
RH2 and Bright sunshine hours respectively. Activity of
leafhopper was observed throughout the year in sunflower
ecosystem with population ranging from 2.12 to 16.69/6
leaves across the study years and mean population of

leafhopper ranged from 5.55 to 10.15/6 leaves/plant and
was at its peak during 1st MSW (January) and declined
thereafter but remained active till harvest of the crop. The
significant and negative correlation was observed between
nymphal population and minimum temperature, while
bright sunshine hours showed a significant and positive
correlation. There existed a non-significant and positive
correlation between leafhopper population and Rainfall.
Whereas, the relation was negative and non-significant
with maximum temperature, morning relative humidity
and evening relative humidity.
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Evaluation of cold pressed oilseed cakes - A potential by-product for valorization
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ABSTRACT

In a sstudy taken up to evaluate the nutritional composition of cold pressed oilseed cakes, sesame and
mustard oilseed cakes were richest sources of protein, fiber and minerals. The essential amino acids content among
the oilseed cakes ranged between 32.98 to 41.05gm/100gm, with highest essential amino acid content in mustard
seed cake. Oleic Acid (C18:1n9cis) and linoleic Acid (C18:2n6cis) acids were found in higher quantities among all
the oilseed cakes. However anti-nutrients like oxalates, phytates and saponins were also present in all seed cakes
with significantly higher content in sesame and mustard seed cakes indicating the need for various pre-treatments
before using the oilseed cakes for various food formulations. The oil processing industry generates a large amount of
oilseed cake every year and hence efforts must be aimed at minimizing and efficiently valorizing this nutritious by-

product to support the concept of zero waste.

Keywords: Amino acids, Anti-nutrients, Composition, Essential nutrients, Oilseed cakes, Valoization

Oilseed cakes are a by-product of oil extraction
resulting in fat free meal that is chiefly used as cattle feed,
plant fertilizer, compost amendment, or plant conditioner.
The oilseed cakes are rich sources of protein, nitrogenous
compounds, minerals and bioactive components. The
increase in oilseed production globally to meet the edible
oil requirements inevitably is resulting in an increased
production of agricultural and industrial by-products with
a high potential for valorization (Petraru and Amariei,
2020), which in turn can be used as human food.
Considering the nutiritional security of the exponentially
increasing human population, and escalating food prices,
these protein rich oilseed cakes can be a novel food
ingredient that can be valorized for various food and food
product formulations. The quality and functional
properties of extracted oilseed cake proteins not only
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supplement the existing protein sources for the human
consumption but also solve the problem of oilseed cakes
disposal along with the additional income to the oilseed
crop producers and processers. Hence, this study was
taken up to evaluate the nutritional potential of the oilseed
cakes obtained by cold pressing process of oil extraction.

MATERIALS AND METHODS

Five cold pressed oilseed cakes i.e., Mustard,
safflower, sesame, coconut and groundnut were procured
from four different locations in Hyderabad and
Secunderabad of Telangana State, India and the samples
were homogenised, pulverised and stored at ambient
temperature at MFPI - Quality Control Laboratory, for
further analysis. The processed samples were used to
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determine the nutrient composition; mineral content; anti
nutrient composition; fatty acid composition using FAME
method by Gas Chromatograph and amino acid
composition on HPLC using standard AOAC methods. All
the analysis were carried out in duplicates. Mean, standard
deviation and F ratios were calculated and differences
within each nutrient component were tested at a 95 %
confidence interval.

RESULTS AND DISCUSSION

As per the results obtained, Groundnut seed cake had
highest amount of protein (48.97¢g/100g+1.03), followed
by sesame seed cake with 42.0597¢g/100g +0.11, while
mustard, safflower and coconut seed cakes had 18.14 to
32.679/100g indicating that they are all excellent sources
of protein. All the oilseed cakes were also rich sources of
fibre content ranging between 7.11 ¢g/100g +0.04 to 18.62
0/100g +0.52, and also ash content ranging between 2.72
0/100g +0.11 and 9.19 g/100g +0.01.

Among the amino acids tested in the oilseed cakes, it
was observed that Glutamate content in all the seed cakes
was highest ranging from 18.41 — 22.03gm/100gm,
followed by lysine ranging from 11.36-16.35gm/100gm.
Among the 9 essential amino acids, lysine, methionine,
isoleucine, leucine, threonine were present in good
quantities, whereas, histidine, phenylalanine, tryptophan,
and valine were present in small quantities in all the tested
oilseed cakes. The total essential amino acids content was
in the range of 32.98 to 41.05gm/100gm, with highest
essential amino acid content in mustard seed cake
followed by coconut and sesame seed cake. The non-
essential amino acids content ranged between 58.95 to
67.02 gm per 100gms, with highest content of non-
essential amino acids in groundnut seed cake followed by
safflower seed cake.

It was observed that 8.76 to 17.42% fat was present in
the oilseed cakes. The fatty acids composition of oilseed
cakes was similar to that of the oils as per the results
obtained. Oleic acid (C18:1n9cis) content was found to be
highest in sesame and groundnut seed cake, followed by
Linoleic Acid (C18:2n6cis). Lauric acid (C12:0) content
was found to be highest in coconut seed cake, followed by
Myristic Acid (C14:0) and Palmitic Acid (C16:0).

The results of mineral estimate indicated that sesame
seed cake was an excellent source of iron (121.57 mg/kg
+1.51), zinc (65.74 mg/kg +0.16), calcium (8654.04 mg/kg
+5.77) and magnesium (2966.05 mg/kg +0.33). Other seed
cakes like safflower, mustard and groundnut seed cake had
high calcium and magnesium content, while iron and zinc
content ranged between 26.03 mg/kg +0.28 to 58.88
mg/kg +1.09, and 15.48 mg/kg +0.54 to 61.78 mg/kg
+2.64 respectively in mustard, safflower, coconut and
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groundnut seed cakes. However, it was also observed that
anti-nutreints like oxalates, phytates and saponins were
present in all seed cakes with significantly higher content
in sesame and mustard seed cakes. The direct utilization of
oilseed cakes in human or animal nutrition is limited by
the presence of such antinutrients, which influences the
organoleptic  properties, protein  digestibility, and
macro/micro elements bioavailability (Gupta et al., 2018).
The elimination or inactivation of these toxic substances
can be achieved by various methods of processing:
physical (dehulling, heat-cooking, autoclaving, toasting),
chemical (ammoniation, the addition of choline,
methionine, ferrous sulphate, sodium carbonate),
enzymatic and fermentative methods (Ancuta and Sonia.
2020), that ensure better bioavailability of proteins,
vitamins and minerals on consumption.

Valorization of oil seed cakes has to be taken up
aggressively considering the nutritional composition,
especially the concentrated forms of protein, fiber and
mineral content, which can have several beneficial effects
on health of human beings. The defatted edible cakes can
be incorporated in multipurpose supplements, infant dairy
products, traditional Indian food and bakery products etc,
and also can be used as special ingredient for formulating
foods for undernourished people or can be promoted as
therapeutic dietary ingredients. Oilseed cakes can also
serve as substrates for the production of low-cost value-
added products, bioactive compounds such as enzymes,
antibiotics,  vitamins, natural  pigments, flavors
components, and health promoting components, such as
dietary fibers, amino acids, flavonoids, phytochemicals
and proteins. Effective utilization of a valuable by-
product like oil seed cakes can lead to achievement and
successful realization of the zero waste and circular
economy concepts in foods industries. Also, utilization of
oilseed cakes, provides an opportunity to add value and to
fill the gap in protein demand that is constantly increasing
globally.
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Omega-6 to Omega-3 ratio
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ABSTRACT

A range of cold pressed edible oils which are commonly used in households of India were decoded with
gas chromatography for their fatty acid composition and n-6/n-3 ratios. Among the nine cold pressed oils tested
coconut oil contained highest amount of saturated fat. Safflower and Mustard had about similar amount of
unsaturated fatty acids, however the content of monounsaturated fatty acids was high in case of mustard oil (59.16
%) and poly unsaturated fatty acids were high in safflower oil (73.61 %). Every oil examined, with the exception of
mustard oil, has much more omega 6 than omega 3 fatty acids. The ratio of n-6 to n-3 fatty acids was significantly
higher in other oils and more favourable in case of mustard oil.

Keywords: Cold pressed oils, Fatty acid composition, Oil composition, Omega 3 and 6 fatty acids

Cooking oils are a crucial component of Indian diets,
thus far there are many widely marketed edible oils that
make a variety of health claims. Therefore, choosing the
correct edible oil is crucial, especially in the Indian culture
where cooking styles differ from those used in the west.
The healthy (unsaturated fat), bad (saturated fat), and ugly
(trans-fat) fats outlined in fat metabolism are now
understood by the majority of folks. Each oil has a
different composition of fatty acids and the content differs
with the source of oil and the production conditions of that
particular crop. People's cardiac health is significantly
influenced by n-3 and n-6 fatty acids, two essential
components of polyunsaturated fatty acids, and their ratio.
Due to the growing trend towards a healthy lifestyle,
people are preferring cold-pressed oils instead of refined
oils to maintain their best cardiovascular health. In order
to determine the amount of essential fatty acids in typical
domiciliary oils, the current study was conducted on cold-
pressed oils rather than refined oils.

MATERIALS AND METHODS

Cold pressed oils of selected crops were collected
from the local market. Fatty acids were estimated by using
gas chromatograph (7890B of Agilent technologies) with
Flame ionization detector and — DBFFAP column (Nitro
terephthalic-acid-modified polyethylene glycol (PEG) of
high polarity for the analysis of volatile fatty acids) and by
AOAC (2001. 996.06) method. Fatty acid methyl esters
were generated by trans-esterifying the isolated fat with
0.5 M methanolic KOH. Initial temperature of the column
was maintained at 100°C for 5 min then it was raised at
the rate of 5°C /min till it reached 240°C and the carrier
gas used in the column was nitrogen. FAMEs were
identified by comparing the retention times in the
chromatogram with that of reference standard. 37
components FAME mix (SUPELCO) was used as
standard. FA content was expresses as percentage of total
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FAMES. The analysis was done in replicates and the
values were expressed as mean + SD.

RESULTS AND DISCUSSION

The FA profile is the main determinant of the oil
quality. Coconut oil exhibited highest saturated fatty acid
(SFA) content (89.34 %) and mustard oil recorded the
lowest (7.14 %). About 58 % of the SFA in coconut oil
was contributed by medium chain fatty acids (MCFA).
Due to their immediate absorption and quick utilisation in
the creation of energy, MCFAs do not contribute in the
biosynthesis and transport of cholesterol. So, it can be said
that though coconut has highest amount of SFA content it
is safe to consume and do not show any adverse effect on
cardiac  health (Mandal and Mandal, 2011).
Monounsaturated Fatty acids in the tested oils were in the
range of 18.36 to 59.16 % with the highest content
recorded in mustard and lowest in safflower oil. A very
high PUFA content was observed in case of safflower oil
(74.13 %) followed by soybean (61.30 %). Safflower and
soybean oils would not be the ideal option given their
PUFA concentration because they are thought to be pro-
inflammatory rather than anti-inflammatory.

An Omega -6 fatty acid Linoleic acid (LA), and an
Omega-3 fatty acid, a-linolenic acid are the only two fatty
acids which are considered essential for human body. The
linoleic acid content in the tested oils ranged from 21.11 %
to 73. 61 %. Safflower, sunflower and Soybean are the
rich sources of omega-6 fatty acids. The linoleic acid
content in safflower is about 3 times higher than that of
mustard oil and two times higher than that of rice bran oil.
Alpha-linolenic acid (ALA), a shorter chain omega-3 fatty
acid, was higher in case of mustard oil (11.67 %). Soybean
oil also recorded considerable amount of this omega-3
fatty acid. a-Linolenic acid content was not detected in
Ground nut and coconut oils. MUFA are effective at
raising insulin levels and regulating blood sugar, which
helps prevent cases of hyperglycemia, hypoglycemia and
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signs of prediabetes. Even though it is vital to consume
omega- 3 and Omega- 6 fatty acids, the quantity of each
FA can alter the function of other fatty acid in the human
body. Balance of these two fatty acids is crucial for many
vital functions in the body (Artemis, 2010). In the present
study healthy n-6/n-3 ratio was observed only in case
mustard oil (1.81: 1) and all the other oils recorded higher
values than the recommended. This is the reason why
mustard oil has become a replacement for the olive oil in
salad dressing in the recent days. Coconut and groundnut
oils had the highest n-6/n-3 ratio among the oils tested.

Due to its advantageous LA/ALA ratio, low SFA, high
MUFA content, and comparative stability during cooking,
mustard oil can be a preferred option, especially in its
cold-pressed form.
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Table. 1. SFA, MUFA, PUFA and n-6/n-3 ratios of various vegetable oils

Qil SFA MUFA PUFA  Linoleic Acid (0-6) o-Linolenic acid (®-3) ®-6:3
Sesame Oil 16.52 +1.07 40.68 +0.55 42.80+1.45 4247+ 1.44 0.33+0.03 128.70: 1
Mustard Oil 7.14+0.27 59.16+0.29  33.59+0.01 21.11+0.13 11.67 £0.12 181:1
Soybean Oil 15.99 +0.40 22.71+£3.17  61.30+2.79 54.02+ 2.08 7.29£0.75 7.41:1
Safflower Oil 7.51+1.94 18.36+2.66  74.13+0.74 73.61+0.72 0.29+ 0.05 253.82:1
Groundnut Oil 20.64+0.32 41.95+0.56  37.41+0.87 37.41 £0.87 0 Very high
Rice Bran Qil 25.12+0.61 40.72£1.06  34.16+0.49 32.75+ 0.47 1.42+0.10 23.06:1
Sunflower Oil 10.79+0.14 30.84+0.39  58.72+0.36 58.58+0.38 0.14+0.02 418.43:1
Coconut Oil 89.34+0.35 7.48+0.13 3.19+0.20 3.19+ 0.20 0 Very High
Corn oil 18.18+0.99 31.52£2.53  50.30+2.64 49.53 £ 2.65 0.77 £0.09 64.32:1

Value chain analysis of Safflower — A study in Vikarabad district of Telangana
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ABSTRACT

The study investigated the movement of safflower seeds from farmer to consumers and also the costs and
returns incurred by the safflower farmers. Tracking the movement of safflower from farm to consumer will identify
all the stakeholders involved in the value chain. For accomplishing these objectives primary data required was
collected from the farmers and also the other stakeholders from the study area with the help of schedules. Value
chain analysis identified that the main activities included input logistics, production, marketing and processing. Input
logistics includes the activities that involve the movement of the inputs like seeds, fertilizers and pesticides from
suppliers to farmers. The data obtained was analysed and it indicated that the value addition to safflower was
restricted to marketing onty two products, refined and cold pressed safflower oil, while there was scope for many
other products like dyes, cosmetics and food colouring products. Some possible strategies to increase the value chain

in this crop are discussed.

Keywords: Safflower, Telangana, Value chain, Vikarabad

Value chain is an important aspect in growth of the
crop. Safflower is an important oilseed crop especially
under the rainfed condition. In Vikarabad District of
Telangana, safflower is cultivated as a traditional crop and
the value chain is also in place. During the production
activity, the major actors are farmers who carry out the
cultivation of safflower. Production involves various
activities like land preparation, sowing, weeding and
harvesting. After the harvest farmers mostly sell the
produce to the traders and some quantity to the processors.
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MATERIALS AND METHODS

Value chain analysis of safflower was carried out with
the help of primary data collected from the farmers and
market intermediaries in the study area. Through the
analysis it was observed that the major actors in the
safflower value chain were input suppliers, farmers,
traders and processors. Costs and returns of safflower
cultivation were calculated by collecting data from 120
farmers composed of 6 mandals from the study area. Most
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of the safflower cultivating farmers was small and
marginal.

RESULTS AND DISCUSSION

Data analysis indicated that the farmers from
Mariyapur village were carrying out seed production for
Indian Institute of oil seeds research (IIOR), hence they
sold the seeds to the institute after harvesting and farmers
from Tandur and Basheerabad were selling the seeds to the
Professor Jayashankar Telangana State Agricultural
University Cold pressed safflower oil processing unit at
ARS, Tandur. Next activity was identified as marketing in
which the major actors were market intermediaries who
purchased the harvested safflower seeds from farmers for
further selling either to processors or other traders or for
export purpose. Last stage in value chain was identified as
processing where value addition occurred to the raw
material and the major actors during processing were
processors. Most of processors purchased the safflower
seeds from the traders and few purchased directly from the
farmers. During the value chain analysis of safflower,
major value added products identified in the study area
were refined and cold pressed safflower oil.

The cost of cultivation of safflower was Rs.
44,544/ha. The highest share in cost of cultivation was
incurred on machine labour followed by human labour.
The average yield of safflower was 17.5 g/ha and gross
returns were Rs. 95,458/ha. The average net returns
obtained by farmers were Rs. 50,915/ha. Hence, safflower
cultivation is profitable to the farmers in the study area.

From the study it was observed that value addition to
safflower was poor as only two products were being
marketed although various other products like dyes,
cosmetics and food colouring products can be produced.
As a way forward, there is a need to provide training and
demonstrations to farmers on value addition to safflower
so, that farmer will strengthen their position among the
stakeholders in the chain. As safflower cultivation is
profitable, there is a need to encourage farmers to take up
the cultivation of this crop with concomitant reduction in
the cost of cultivation. In safflower cost of cultivation,
major share of cost incurred was from hired machinery
and to overcome this increased cost on machinery, farmers
need to organize into groups or co-operatives and purchase
their own machinery with the possible aid from the
government. Establishment of custom hiring centers can
help small and marginal farmers to hire machinery at a
subsidized rate.
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ABSTRACT

Leaf spot disease is an important disease of sunflower that reduces the photosynthetic area and causes the
yield loss. An investigation was undertaken for screening of breeding lines to Alternariaster leaf spot during Kharif
2021. Among 75 breeding lines including susceptible check KBSH-44 evaluated in augmented block design with
two replications at Sunflower Scheme, MARS, Raichur, five lines viz., RSLP-18 (PDI=8), RSLP-22(PDI=8), RSLP-
98(PDI=7.5), RCB-19-9(PDI=7.5) and PM-160 (PDI=9) with resistant reaction to Alternariaster leaf spot whereas
RSLP-89, RSLP-99 and PM7 recorded medium resistance reaction in post-flowering stage.

Keywords: Alternariaster, Leaf spot, Resistance, Sunflower

Sunflower is one of the important oilseed crops grown
in India next to groundnut. The sunflower oil is rich source
of edible oil (40-52%) and is considered as good quality
oil from health point of view because of balanced fatty
acids composition. However, in recent years the crop
productivity and production levels are stagnated with
drastic reduction in sunflower area. Several pathogens
attack sunflower crop viz., powdery mildew, downy
mildew and sunflower necrosis. Among them, sunflower
leaf spot disease caused by Alternaria helianthi infecting
the crop from seedling stage to seed filling stage. The
disease initially appears as small circular brown spots on
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lower leaves which later on become irregular and
concentric rings.

MATERIALS AND METHODS

An investigation was undertaken for screening of
breeding lines to Alternariaster leaf spot during Kharif
2021. A total of 75 breeding lines including susceptible
check KBSH-44 were evaluated in augmented block
design with two replications at Sunflower Scheme,
MARS, Raichur. The incidence of Alternariaster leaf spot
was scored in each entry on 0-9 scale (Mayee and Datar,
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1986). Observations were converted to per cent disease
index (PDI) using following formula given by Wheeler
(1969).

RESULTS AND DISCUSSIONS

Among 75 lines, lines RSLP-18, RSLP-22, RSLP-89,
RSLP-98, RSLP-99, PM 7, PM 160 and RCB-19-9 with
PDI of 5.6%, 6%, 8%, 6.5%, 7.4%, 6.5%, 7% and 5%,
respectively recorded resistant reaction to Alternariaster
leaf spot at flowering stage. The early incidence of leaf
spot disease drastically affects seed yield and oil content in
sunflower (Amaresh and Nargund, 2000). However, there
will be gradual increase in disease infection at post
flowering to maturity stage which also affects yield and oil
quality. The present investigation identified five lines viz.,
RSLP-18 (PDI=8), RSLP-22 (PDI=8), RSLP-
98(PDI=7.5), RCB-19-9(PDI=7.5) and PM-160 (PDI=9)
with resistant reaction to Alternariaster leaf spot whereas

RSLP-89, RSLP-99 and PM7 recorded medium resistance
reaction in post-flowering stage. Hence, identifying lines
with less disease infection at post-flowering stage is
critical in sunflower disease resistance breeding. These
breeding lines can be used as resistant source in
developing sunflower hybrids for Alternariaster leaf spot
along with high seed yield and oil content.
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ABSTRACT

The material for the study consisted of three stable CMS lines viz., CMS 103A, CMS104A, and CMS 38A
as female lines and 50 new inbred lines as testers. All the three CMS lines and 50 inbred lines were crossed in a Line
x Tester fashion and resultant 150 hybrids were evaluated for fertility restoration. Among common restorers across
all three CMS lines, RCR-20-8 recorded highest gca for seed yield, oil content and plant height, followed by RCR-
20-19 for head diameter and seed yield; RCR-20-13 for volume weight and early flowering. These lines can be used
as testers for developing hybrids and also for development of new tester lines with combination of desirable

characters.

Keywords: CMS lines, Line x tester, Restorer lines, Sunflower

Sunflower being a highly cross-pollinated crop ideally
suited for exploitation of heterosis. The discovery of
Cytoplasmic Male Sterility by Leclercq (1969) and
fertility restoration by Kinman (1970) provided the
required breakthrough in the development of hybrids. The
practical utility of cytoplasmic male sterile lines realized
when suitable maintainer and effective restoration lines are
identified or developed. Commercial exploitation of
cytoplasmic male sterility depends on the availability of
stable restorers with good combining ability.

MATERIALS AND METHODS
The material for the study consisted of three stable
CMS lines viz., CMS 103A, CMS104A, and CMS 38A as

female lines and 50 new inbred lines as testers. All the
three CMS lines and 50 inbred lines were crossed in a Line
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x Tester fashion and resultant 150 hybrids were evaluated
for fertility restoration. Evaluation for fertility restoration
was done by recording presence/absence of anthers and
pollen grains at the time of anthesis. Fertility restoration of
male inbred lines was analyzed by visual observation for
male sterility or fertility reaction of plants in their
respective cross hybrids. The fertility restoration was
confirmed by microscopic observation of pollen fertility
by preparing anther smear in 1% Acetocarmine stain.

RESULTS AND DISCUSSIONS

For commercialization of hybrid technology, the
limited availability of good restorer lines is the bottleneck
(Sujatha et al., 2011). In present study, 50 inbreds were
categorized into restorer, maintainers and partial restorers
based on their fertility restoration ability in hybrid
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combination (Vikas and Supriya, 2017). It is evident from
the data that the probability of identifying the restorers out
of new inbred lines screened with three different CMS
lines, is 53.33 per cent, whereas probability of identifying
maintainers from inbreds for three different CMS lines is
13.33%. Among 50 inbreds tested, 8 inbreds (RCR-20-2,
RCR-20-7, RCR-20-8, RCR-20-3, RCR-20-19, RCR-20-
17, RCR-20-11 & RCR-20-13) found to be common
restorer for all three CMS lines and 5 inbreds (RCR-20-20,
RCR-20-21, RCR-20-15, RCR-20-9 and RCR-20-10) were
found to be maintainers for all three CMS lines. Among
common restorers across all three CMS lines, RCR-20-8
recorded highest gca for seed yield, oil content and plant
height, followed by RCR-20-19 for head diameter and
seed vyield; RCR-20-13 for volume weight and early
flowering. These lines can be used as testers for

developing hybrids and also for development of new tester
lines with combination of desirable characters.
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ABSTRACT

In this investigation, a GWAS analysis was performed for four water logging tolerance traits in a panel of
265 soybean germplasm accessions with 66719 SNPs. A total of 29 SNPs and some candidate genes associated with
different water logging tolerance traits were identified. This study also identified some soybean accessions, having
superior water logging tolerance ability at vegetative and reproductive stages, which may be used as potential donors

in soybean improvement programs.

Keywords: GWAS, Genotyping by sequencing, Germplasm Accessions, SNP, Soybean, Water logging

Water logging stress is the most destructive abiotic
stress, affecting soybean production negatively in the
country. Water logging stress is the major abiotic stress,
threatens soybean production and limits soybean yield in
India as well as world. The most appropriate approach to
decrease the loss of yield due to excessive rains/water
logging is the developing water logging tolerant cultivars
with exploitation of contemporary genomic strategies
(Chandra et al., 2020).Phenotyping of germplasm panel
for the trait can identify the lines showing trait
manifestation. The same germplasm panel if subjected to
SNP analysis can identify SNPs associated with the trait
segregation. In the present investigation, a germplasm
panel of 265 accessions of soybean were screened for
waterlogging tolerance and the same panel was genotyped
using GBS and a total of 66719 SNPs were used for
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GWAS analysis after filtering to identify the SNPs
associated with waterlogging tolerance.

MATERIALS & METHODS

In this study, a panel of 265 cultivated soybean
germplasm lines was evaluated for vegetative stage - water
logging tolerance during Kharif 2019(field), Kharif
2020(field) and Kharif 2021(pots) at ICAR-IISR, Indore.
For this, soybean genotypes were phenotyped under water-
logged conditions created at vegetative growth stages (V, -
V) of plant by saturating the soil with water up to 10 cm
above the soil surface in stressed plots/pots and
maintained for 10 days (Chandra et al,
2022).0Observations were recorded for four water logging
tolerance traits i.e. plant survival rate (PSR), foliar damage
score (FDS), stem elongation rate (SER) and adventitious
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root rating (ARR) in water logged fields/pots. The
germplasm panel was genotyped using genotyping by
sequencing approach and a total of 66719 SNPs were used
for GWAS analysis after filtering.

RESULTS AND DISCUSSION

In this experiment, significant phenotypic variation
for various water logging traits were observed among the
genotypes in the panel. Genome wide association analysis
using Mixed linear model (MLM) in TUSSEL 5.2
Software identified 29 significant SNPs for four
waterlogging traits. A total of 20 GWAS loci were
identified for plant survival rate for all three years, out of
which 10 SNPs (Chr 6, Chr 10 &Chr 13), 6 SNPs (Chr 6,
Chr 13 &Chr 15) and 4 SNPs (Chr 6, Chr 10, Chr 13
&Chr14) were significant for Kharif 2019, Kharif 2020
and Kharif 2021 respectively. Among these SNPs, three
major SNPs i.e. Gm_13_33563377, Gm_13 33969566
and Gm_15 48546225 were found to be consistently
coupled with plant survival rate across the multi-
environments. Four SNPs were found to be associated
with foliar damage score from chromosome 2, 6 and 16.
Another four SNPs were identified from chromosome 7
and 9 which were linked to adventitious root rating and
only one SNP (Chr 17) found to be linked with stem
elongation rate. In this study, flanking regions of
significant SNPs were searched for candidate genes. Some
candidate genes related to oxidative stress, auxin and ABA

synthesis pathway were identified in the genomic regions
of significant SNPs positions. In this study, the genotypes
which were identified as water logging tolerant at
vegetative stage during all three years (2019, 2020 and
2021), were also tested for reproductive stage-water
logging tolerance across multiple years, where some of the
accessions i.e. TGX 317-37 E, JS 20-76, EC 389148, EC
456556, EC 456620 and EC 602288, were found to having
water logging tolerance at both growth stages, so these
genotypes can serve as potential donors in soybean
breeding programs. This is the first report of genome wide
association studies (GWAS) for water logging tolerance
traits in soybean experimented in India. Identified
potential donors, favorable SNPs and candidate genes for
water logging tolerance would overlay the approach for
soybean breeding program for water tolerance.
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ABSTRACT

An experiment for estimating the combining ability in sunflower for various agronomic traits and oil
content was carried out in 2021-22 at Punjab Agricultural University, Ludhiana, in which 91 hybrids were studied
along with their parents, i.e., seven CMS lines and 13 high oleic testers. Significant positive and negative variations
were noticed in GCA and SCA for characters like days to flowering initiation, fifty per cent flowering, plant height,
head diameter, seed yield per plant and oil content. Dominant gene action was predominant for all these characters
and high SCA was observed for high GCA x high GCA for flowering initiation, head diameter, and seed yield per
plant and low GCA x high GCA for fifty per cent flowering, plant height and both high GCA x high GCA and low

GCA x low GCA for oil content.

Keywords: Combining ability, GCA, Hybrid production, Sunflower, SCA

Heterosis breeding is one of the most important
breeding techniques used in sunflowers, from as early as
the 1920s in Russia, performed to increase the vigour of
the first filial generation in comparison to its parents, and
to get hybrids with high yield stability (Kaya et al., 2015),
and Sprague and Tatum (1942) were first to infer that
combining ability acts as the best method to identify the
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combination of inbreds to cross for better hybrid
production, by indicating the amount of heterosis with the
minimum number of crosses. This heterosis study was
carried out to estimate the magnitude of combining ability
and selecting superior inbreds for various agronomic traits
and oil content.
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MATERIALS AND METHOD

To carry out this experiment for heterosis breeding
and combining ability, seven CMS lines were crossed with
thirteen high oleic tester lines in spring 2021, at the
campus of Punjab Agricultural University, Ludhiana, and
the resultant 91 hybrids were tested for various plant and
yield parameters in Spring, 2022, in three replications, at
the same location.

RESULTS AND DISCUSSION

The line x tester analysis of observed data indicates
nine sources of variation, and detail of them with the mean
sum of squares is presented in Table 1. The data shows
significant positive GCA for two lines and five tester lines,
while significant negative GCA for four lines and four
testers, whereas 23 hybrids showed significant positive
SCA and 19 hybrids showed significant negative SCA, for
days of flowering initiation, with high SCA for the cross
of high GCA x high GCA and predominance of dominant
gene action. Similarly, two lines and three testers showed
significant positive GCA, while, three lines and three
testers showed negative GCA, and 18 hybrids with
positive significant SCA and 18 with negative SCA, with
high SCA for low GCA x high GCA, and dominant gene
action, for fifty per cent flowering. For Plant height,
positive significant GCA is shown by two lines and four
testers, and negative significant GCA by two lines and
three testers, while 22 hybrids are proved to have
significant positive SCA and 21 hybrids showed

significant negative SCA, with high SCA for low GCA x
high GCA, and predominance of dominant gene action. In
addition to the above, four lines and three testers have
significant positive GCA while three lines and one tester
had negative GCA effect, whereas 21 hybrids showed
significant positive SCA, and 18 hybrids showed
significant negative SCA for head diameter, with high
SCA for high GCA x high GCA, and dominant gene
action was most prevalent. In the same way, three lines
and two lines show significant positive GCA, and three
lines and four testers show negative GCA, while 22
hybrids show positive significant SCA and 24 showed
negative significance, with high SCA for high GCA x high
GCA and prevalence of dominant gene action. As for oil
content, positive significant GCA was shown by four lines
and six testers, and negative significant GCA was shown
by two lines and three testers, while 19 hybrids showed
positive SCA, with high SCA for high GCA x high GCA
and low GCA x low GCA, the predominance of dominant
gene action. The lines and testers with the highest GCA
are presented in Table 2, and the best specific cross
combinations are presented

in Table 3.
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Table 1 Analysis of Variation for combining ability for agronomic traits and oil content

Days to Days to fifty .
Source df flowering per cent Plant height d_Head Seed yield Oil content

L . iameter per plant

initiation flowering
Replication 2 19.462462 38.642643  4099.5435* 96.47444 121.92670  29.692470
Treatments 110 31.366476* 24.141414*  825.8028* 39.61717*  329.08203* 23.186047*
GCA (Parents) 19 42.521930* 49.455263* 476.9263 22.85062* 16.46756  37.078639*
Parents vs. Crosses 1 109.194180 173.319475* 31110.0969* 1528.20801* 7562.25890*  86.043876
Crosses 90  28.146683* 17.139845*  562.9624* 26.61687*  314.70978*  19.554746*
Lines 6 104.490842  60.422466 1269.2222  121.96705* 49525490  67.817874
Testers 12 22.782662 14.318681 558.2814 32.59132 557.26430  38.096909
SCA (Lines X 72 22.678673* 14.003154*  504.8876* 17.67529 259.23861*  12.442458*
Testers)
Error 220 7.029129 6.691127 230.1375 11.10390 60.34882 5.125987
* means significant at p=0.01 respectively

Table 2 Best General Combining Ability

Character Line GCA Effect for line Tester GCA Effect for tester
Days to flowering initiation 103A 2.278 HOHAL-17-1 0.883
Days to fifty per cent flowering 84A 2.004 HOHAL-85-3 -1.227
Plant height 88A 9.051 HOHAL-17-1 -11.282
Head diameter 86A 2.247 HOAL-30-2 2.869
Seed Yield per Plant 86A 4.101 HOAL-30-2 13.625
Oil content 73A -1.610 HOHAL-85-3 -3.709
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Table 3 Best Specific cross combination

Character Cross SCA Effect GCA for line GCA for tester
Days to flowering initiation 73A x HOHAL-85-1 8.088 -1.516 0.168
Days to fifty per cent 73A x HOHAL-85-1 5.744 -1.458 0.154
flowering 73A x HOHAL-70-2 5.744 -1.458 1.154
Plant height 73A x HOAL-2-P; 27.183 -7.564 6.766
Head diameter 103A x HOAL-30-2 5.985 1.211 2.869
Seed Yield per Plant 103A x HOAL-30-2 45.476 3.836 13.625
Qil content 84A x HOHAL-21-1 5.466 0.631 0.590

Identification of determinate sesame lines (Sesamum indicum L.):
A step forward in vegetable oil
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ABSTRACT

An experiment was conducted at Bihar Agricultural University, Sabour, Bihar in the year 2020 and 2021
during summer season with 11 elite lines Sesame (Sesamum indicum L.) including two national checks (GT-10,
TKG-22 and one zonal check JTS-08) to identify genotypes that had determinate habit so that the capsules matured
uniformly. Three lines, BRT-04, BRT-08 and BRT-10, were identified as determinate plant type ones and BRT- 09

was identified as semi determinate type.

Keywords: Determinate type, Elite germplasm, Sesame

Oilseeds are the primary source of vegetable oils, and
nine oilseeds are cultivated in the country of which seven
are edible, i.e., soybean, groundnut, rapeseed-mustard,
sunflower, Niger, sesame, safflower are edible ones and
castor and linseed are non-edible. Sesame (Sesamum
indicum L.) is one of the most important oilseed crops and
is also the oldest crop known to humanity. It is a short
duration crop grown throughout the year. Because of the
presence of high antioxidants, sesame seeds are known as
“seed of immortality”. Sesame oil is one of the healthiest
cooking oils because of rich source of oleic acid (40-50%)
and linoleic acid (35-45%). It is a good source of
micronutrients like Copper, calcium, and magnesium. It
has high medicinal value, which is effective in reducing
bad cholesterol level and known to be beneficial for
Alzheimer patient.

MATERIALS AND METHOD

An experiment was conducted at Bihar Agricultural
University, Sabour, Bihar in the year 2020 and 2021
during summer season. Station trial was conducted with 11
elite lines including two national checks (GT-10, TKG-22
and one zonal check JTS-08). The trial was conducted in a
randomized block design with three replications. Plot size
was 6.3sq m. (3m row length and 7 row). The data on days
to maturity, seed per capsule, test weight and yield per
hectare were collected and analysed.
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RESULTS AND DISCUSSION

Three genotypes BRT-09-8 (1270 kg/ha), BRT-10-08
(1229 kg/ha) and BRT-08-8 (1182 kg/ha) were found to be
significantly superior to the best check JTS-8 (902 kg/ha)
and one genotype BRT-08 (1025kg/ha) was significantly
superior to the check TKG-22 (829 kg/ha). One of the
important characteristics” days to maturity of all the
entries was found to be significantly superior from all
check GT-10 (84 days) in earliness and the range was in
between 72 to 78 days. Three lines were identified as
determinate plant type i.e., BRT-04, BRT-08 and BRT-10,
while BRT- 09 was been identified as semi-determinate
plant. Determinate type helps in uniform ripening of
capsules. Seed/capsule was also significantly superior in
these lines compared to checks. Test weight were observed
at par with JTS-8 that gave the highest seed weight among
the checks (3.299).
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Genotype Seed yield (kg/ha) Days to Maturity No. of seeds/capsule Test weight (9)
BRT-04 1217 75 52 3.05
BRT- 12 1026 79 53 3.05
BRT-08 1360 78 58 2.92
BRT-08-08 1053 79 68 2.86
BRT-09 1100 79 55 3.19
BRT-09-08 905 80 69 3.04
BRT-10 1312 77 56 3.15
BRT-10-08 1026 81 71 2.94
GT-10 (C) 936 89 54 3.17
TKG-22(c) 862 92 59 3.22
JTS-8(c) 905 95 56 3.23
CD at .05 156

CV % 8.64

Management of soil borne diseases of safflower through seed dressing with new
fungicide molecules and biopolymer based Trichoderma
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ABSTRACT

A field experiment was conducted for two consecutive rabi seasons during 2020-21 and 2021-22 to
evaluate the new fungicide molecules and biopolymer based Trichoderma as a seed dressers for management of soil
borne diseases of safflower. Among the different treatments, seed treatment with Penflufen 13.28% w/w +
Tryfloxistrobin 13.28%w/w FS @ 1ml/kg seed was found most effective as it recorded significantly highest
germination (96.5%), least incidence of Fusarium wilt (5.4%) and Macrophomina root rot (5.6%) and significantly
highest seed yield (1103 kg/ha), net monetary returns (Rs.33940/-) and B:C ratio (2.69), however, it was statistically
at par with seed treatment of biopolymer based T. harzianum, Th4d@10 mi/kg seed (1017 kg/ha) and seed treatment
with T. harzianum, Th4d WP @ 10g/kg seed (948 kg/ha) for seed yield.

Keywords: Biopolymer based T. harzianum, New fungicides, Safflower, Seed dressing,

Safflower crop suffers from many soil borne diseases
starting from seed germination to crop maturity leading to
considerable yield losses. The wilt caused by Fusarium
oxysporum f.sp. carthami is reported to lead yield losses
up to 80%, while the soil borne, Macrophomina spp.,
causes root rot in safflower leading to considerable yield
losses. With this view, the present investigation was
undertaken to evaluate the new fungicide molecules and
biopolymer based Trichoderma as a seed dressers for
management of soil borne diseases of safflower.

MATERIALS AND METHODS

A field experiment was conducted in randomized
block design with three replications during rabi season of
2020-21 and 2021-22 to evaluate the new fungicide
molecules and biopolymer based Trichoderma having
known biocontrol potential and commercialized by ICAR-
Indian Institute of Oilseeds Research, Hyderabad for
management of soil borne diseases of safflower. The
safflower variety, PBNS-12 was sown during 2™ fortnight

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023

40

of September at 45 x 20 cm spacing with the gross plot
size of 2.25 x 4.0 m and net plot size of 1.35 x 3.60 m and
50: 25 kg N and P,Os per hectare were applied at the time
of sowing as basal dose. The fungicidal and bioagent seed
treatment was given at the time of sowing.

RESULTS AND DISCUSSION

The results in respect of germination, disease
incidence, seed yield and economics of safflower are
presented in Table 1. Among different treatments, the seed
treatment with Penflufen 13.28% w/w + Tryfloxistrobin
13.28%w/w FS @ 1ml /kg seed was found most effective
as it recorded significantly highest germination (96.5%)
and least incidence of Fusarium wilt (5.4%) and
Macrophomina root rot (5.6%). The next effective
treatments against Fusarium wilt and Macrophomina root
rot control were seed treatment with biopolymer based
Trichoderma harzianum, Th4d @10ml/kg seed (8.5% and
8.1%, respectively) and seed treatment with Trichoderma
harzianum, Th4d WP @ 10g/kg seed (9.7% and 9.1%,
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respectively). The data on seed yield of safflower showed
that seed treatment with Penflufen 13.28% w/w +
Tryfloxistrobin 13.28%w/w FS @ 1 ml /kg seed recorded
significantly highest seed yield (1103 kg/ha), however, it
was statistically at par with the seed treatment of
biopolymer based T. harzianum, Th4d@10 mil/kg seed
(1017 kg/ha) and seed treatment with T. harzianum, Th4d
WP @ 10g/kg seed (948 kg/ha). The cost-benefit analysis
of different seed treatments showed that seed treatment
with Penflufen 13.28% w/w + Tryfloxistrobin 13.28%w/w
FS @ 1 ml /kg seed recorded highest net returns of
Rs.33940/- and B:C ratio of 2.69 followed by seed
treatment with biopolymer based T. harzianum, Th4d @10
ml/kg seed (Rs.29783/-, 2.49) and seed treatment with T.
harzianum, Th4d WP @ 10g/kg seed (Rs.26422/, 2.32).

In the present investigation, most effective and
economical management of soil borne diseases of
safflower and higher seed yield could be obtained by seed
treatment with Penflufen 13.28% w/w + Tryfloxistrobin
13.28%wiw FS @ 1 ml /kg or seed treatment with
biopolymer based T. harzianum, Th4d @10 ml/kg seed.
Prasad and Anjani (2008) reported that seed treatment
with Trichoderma harzianum and T. viride @ 10g/kg seed
was very effective in reducing wilt incidence and
increased the seed yield under field conditions. Moreover,
Murumkar et al. (2016) reported that Cymoxanil 8% +
Mancozeb 64% @ 2 g/kg or Trichoderma harzianum Th4d
SC @ 1 ml/kg seed was found effective for the
management of Phytophthora seedling blight of safflower.

Furthermore, Murumkar et al. (2020) reported that seed
biopriming with Trichoderma harzianum Th4d WP @
10g/litre water for 12 hrs was found most effective and
economical for seed/soil borne diseases of safflower. The
results of the present investigation are also in agreement
with these findings.

From the above study, it could be concluded that seed
treatment with Penflufen 13.28% w/w + Tryfloxistrobin
13.28%w/w FS @ 1 ml /kg seed or biopolymer based T.
harzianum, Th4d @10 ml/kg seed was found most
effective and economical for management of soil borne
diseases of safflower.
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Table 1 Effect of new fungicide molecules and biopolymer based Trichoderma seed treatments on disease incidence, seed yield and economics of
safflower under dryland conditions (Pooled data: 2020-21 and 2021-22)

Germination Disease incidence (%)* Seed vield Gross Cost of Net

Treatments %) Fusarium Macrophomina (K /l>1/a) returns  cultivation  returns B:C ratio
wilt root rot g ®/ha) ®ha)  (%/ha)

Seed treatment with Tebuconazole 5.4%  88.9 16.0 12.3 833 40857 20110 20747 2.04
w/w FS @ 0.4 ml/kg seed
Seed treatment with Fluxapyroxad 333 90.2 16.0 124 829 40602 20194 20408 2.03
G/L FS @ 1ml /kg seed
Seed treatment with Thiophanate 90.4 12.8 11.2 886 43415 20156 23259 2.17
methyl 45% + Pyraclostrobin 5% FS @
2.0 g /kg seed
Seed treatment with Penflufen 13.28% 96.5 5.4 5.6 1103 54107 20167 33940 2.69
w/w + Tryfloxistrobin 13.28%w/w FS
@ 1 ml /kg seed
Biopolymer based Trichoderma 93.0 8.5 8.1 1017 49897 20114 29783 2.49
harzianum Th4d @10 ml/kg seed
Seed treatment with Trichoderma 91.9 9.7 9.1 948 46536 20114 26422 2.32
harzianum Th4d WP @ 10g/kg seed
Control (untreated) 86.7 24.2 18.1 656 32184 20084 12100 1.61
C.D. at 5% 31 2.3 1.6 195

“Figures in parentheses are arcsine values. Market rates: Safflower- ¥ 5300/q; Trichoderma harzianum - ¥ 300/kg; Tebuconazole 5.4% FS- ¥ 330/50ml;
Fluxapyroxad 333 G/L FS — X 440/40 ml; Thiophanate methyl 45% + Pyraclostrobin 5%FS - I 1440/400 ml; Penflufen 13.28% w/w+Trifloxystrobin

13.28% wiw FS- % 330/40 ml
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Phule Gold (SSF 15-65): A new high oil and high oil yield variety of Safflower
(Carthamus tinctirius L.), suitable for cultivation in India
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ABSTRACT

Safflower (Carthamus tinctorius L.) variety Phule gold (SSF-15-65) is derived by hybridization through pedigree
selection method from a cross of Bhima x GMU 2724. It has semi-spreading habit with medium bold seeds. The
variety is moderately tolerant to aphids and wilt. In various multilocation Coordinated trials conducted during 2017-
18, 2018-19 and 2019-20 i. e. for 3 years, Phule gold (SSF-15-65) consistently recorded better performance over
national check Al and PBNS-12. Phule gold (SSF-15-65) recorded 24.80% higher oil yield over Al and 17.10%
over the check PBNS-12. The average oil content was 34.60 %. It was responsive to higher doses of fertiliser and
late sown conditions. The variety was released and notified in 2020 for rainfed and irrigated safflower growing areas

of the country (Maharashtra, Karnataka and Telegana state).

Keywords: High oil content, High oil yield, Phule Gold, Safflower variety, SSF 15-65

Safflower (Carthamus tinctorius L.) is an important
rabi oilseed crop of the country. The area under safflower
in India was 0.56 lakh ha, having 0.35 lakh ton production
and productivity of 640 kg/ha (Anonymous 2020-21). In
Maharashtra it is grown over an area of 0.21 lakh ha with
production 0.12 lakh ha and average yield of 569 kg/ha. A
numbers of high vyielding spiny varieties, viz., Tara,
Bhima, SSF 658, SSF 733, SSF 748, SSF 708, SSF 13-71
and SSF 12-40 from 1976 to 2019have been released for
commercial cultivation viz.,. The area under this crop is
declining due to several reasons. The availability of seed
of high oil with high yielding variety of the crop is one of
the reasons. To develop the high yielding with high oil
variety, the work was under taken. The spiny genotype
Phule gold (SSF-15-65) was developed by AICRP on
Safflower, Solapur and has been promising better than
existing spiny varieties.

MATERIALS AND METHODS

The spiny variety Phule gold (SSF-15-65) is
developed by pedigree method from the cross between
Bhima x GMU 2724 at All India Coordinate Research
Project on Safflower, Dry Farming Research Station,
Solapur. The Phule gold (SSF-15-65) was tested at 20
location in coordinated trials viz. IVT, AVT-1 and AVT-II
during rabi 2017-18 to rabbi 2019-20 under irrigated and
rainfed conditions. The observation was recorded for seed
yield, oil yield and ancillary data and comparison was
made with spiny checks Al and PBNS-12. The
recommended packages of practices were followed while
conducting the trial. The variety was also screened for its
agronomical adaptability to different cropping situations,
disease and pest reaction under artificial and natural
condition at different coordinated centres all over India
and the observation regarding its adaptability to different
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agronomical situation, disease and pest reaction were
assessed.
RESULTS AND DISCUSSION

The variety Phule gold (SSF-15-65) recorded high oil
yield (575.0 kg/ha) as compared to the check Al (460.0
kg/ha) and PBNS-12 (490.0 kg) which was 24.80 % and
17.10% high over the check respectively (Table 1). This
variety also exhibited significantly superior oil yield over
both the spiny checks in coordinated trials at different
locations for three successive years. The data presented in
Table 2 indicated that the new variety Phule gold (SSF-15-
65) also gives high oil % (34.60) which was higher by
24.05% and 18.76% over the check A1( 27.80) and PBNS
12(30.06).. The genotype is moderately tolerant to aphid.
The incidence of alternaria leaf spot and wilt in Phule gold
(SSF-15-65) is comparable with the check with yield
advantage. In agronomic trial the spacing of 45 x 20 cm
was optimum. The 50% higher dose than recommended
fertilizer recorded higher seed vyield it different fertilizer
trials indicating better response to higher fertilizer
application. In the trial on different sowing dates, the
genotypes also showed better performance up to mid-
October sowing. The seed is white in colour, contains 35%
percent oil. Considering the higher oil yield and
performance in agronomic adaptability trials, the genotype
Phule gold (SSF-15-65) was identified in Varietal
Identification Committee held at Hyderabad on 13-14
August 2020 for cultivation in both irrigated as well as
rainfed situations of the country.
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Table 1: Summery of oil yield of Phule gold (SSF-15-65) in Coordinated trials

Year of testing Number of Oil yield (kg/ha) % increase over
trials SSF 15-65 Al (C) PBNS12 (C) Al (C) PBNS12 (C)
2017-18 8 601 575 527 16.70 14.04
2018-19 6 570 409 448 39.36 27.23
2019-20 6 544 439 484 23.92 12.40
Total 20
Weighted mean 575 460 490 24.00 17.10

Table 2. Summary Oil Content data in Coordinated  Varietal Trials

Quality Characteristic SSF 15-65 National Check Zonal Check % increase over
PBNS-12 Al (C) PBNS12 (C)
First Year (2017-18) 34.60 28.60 29.10 - -
Second year (2018-19) 33.60 26.20 28.00 - -
Third Year (2019-20) 35.64 28.23 30.29 - -
Mean 34.60 24.05 29.13 24.05 18.76

Mechanized cultivation in safflower (Carthamus tinctorius L.)
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ABSTRACT

The objective was to introduce mechanization in safflower based cropping systems and compare it with
traditional method without mechanization and work out energy budgeting and economics. The un-replicated field
experiment was conducted in the year 2018-19, 2019-20 and 2020-21 with two sets of treatments (mechanization and
farmer's practice) on an area of 25x70 sg.m. The safflower variety SSF 708 was sown in 45x20 cm spacing.
Mechanized cultivation in safflower recorded significantly higher yield of safflower than farmer practice. The seed
yield increase was 13.9% under mechanized condition than farmer's practice. About Rs 5000/ha and time was saved

in mechanized condition.

Keywords: Mechanized harvesting, Safflower, SSF 708

Safflower (Carthamus tinctorius L.) is an important
rabi oilseed crop of the country. The area under safflower
in India is 0.56 lakh ha, having 0.35 lakh ton production
and productivity of 640 kg/ha (Anonymous 2020-21). In
Maharashtra, it is grown in an area of 0.21 lakh ha with
production 0.12 lakh tonnes at an average yield of 569
kg/ha. A number of high yielding spiny varieties, Tara,
Bhima, SSF 658, SSF 733, SSF 748, SSF 708, SSF 13-71,
and SSF 12-40have been released between 1976 and 2019
for commercial cultivation Viz., . To introduce
mechanization in safflower based cropping system and
compare it with traditional method without mechanization
and work out energy budgeting and economics, the said
trial was conducted at AICRP on Safflower, Solapur

MATERIALS AND METHOD

The field trial on Comparative performance of
safflower under selective mechanization vis-a-vis Farmers
practice in terms of seed yield, economics and energy
budgeting was conducted at AICRP on Safflower, Solapur
during 2020-21. The sowing was done with the help of
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bullock drawn ferti-cum-seed drill and tractor (kubota)
drawn multispeed drill. All the operations were carried out
as per the treatments and the time required and the cost
incurred thereon was worked out. The plot wise yield was
recorded at the time of harvest and the economics was
worked out.

RESULTS

The selective mechanized plot was found more
effective in respect of labour time and cost saving over
farmer’s practice in all the operations. The mechanized
sowing allows the placement of seed and fertilizer in a
single time at pre fixed plant spacing. Hence, the cost on
thinning was reduced. The mechanical cultivator was
found more cost effective than bullock/ manual
interculturing or hoeing. The harvesting was done as per
the treatments and the yield was recorded. The selective
mechanized plot with 13.9% superiority has recorded
higher seed vyield (1178 kg/ha) than that of farmers
practice (1034 kg/ha). Common growth parameters viz.
plant height, branches, 100 seed weight and the volume
weight were also found superior over farmers practice.
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Maintenance of plant geometry might have allowed the
lesser competition of adjacent plants. The selective
mechanized plot was found more effective in respect of
labour, time and cost saving over farmer’s practice in all
the operations. The mechanized sowing allows the
placement of seed and fertilizer in a single time at pre
fixed plant spacing. Specialized mechanization practice
having less time and labour consuming (Singh, 1968).

Hence, Mechanization in safflower is found profitable
over farmer practice.
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Table 1 Comparative data on time and cost required under farmers practice and mechanized operations

Time required (plot™) Cost incurred (Rs plot™) Cost incurred (Rs ha™)

Operation Selective Farmers Selective Mechanized Farmers Selective Mechanized Farmers

Mechanized Plot Practice Plot Practice Plot Practice
Sowing 90 min 150 min 550 720 2932 3838
Inter cultivation 1 male for 2 hrs |4 women 8 hrs 292 800 1556 2665
Need based plant protection 2x15hr 1 450 600 2399 2932
Harvesting and threshing 1.0 6 600 1000 3198 5863
\Winnowing - 1 1892 3320 10084 15297

Table 1: Comparative data on seed yield, growth and economics of safflower under different treatments

Selective Mechanized Plot Farmers Practice
Seed yield (kg ha™) 1178 kg 1034 kg
Plant height (cm) 76.9 56.8
number of branches plant™ 12.8 9.7
number of capitula plant™ 22.9 17.6
Weight of capitula (g) 28.4 23.9
Length of roots (cn) 31.7 42.1
Dry weight of roots (g) 6.42 5.02
Common Yield attributes (Mean of 5 plants)
100-seed weight (g) 5.86 5.33
Volume weight (g lit™) 716.3 692.1
Economics
Gross returns (Rs/ha) 56544 49632
Net returns (Rs/ha) 37595 29443
Cost of cultivation (Rs/ha) 18949 20189
B: C ratio 2.98 2.46
Selling Rate (Rs./q) 4800 4800

Phule Kiran (SSF 16-02): A new spiny and high yield Safflower variety for rainfed

and irrigated conditions of the country
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ABSTRACT

A Safflower variety Phule Kiran (SSF 16-02) derived through the pedigree selection method from a
germplasm GMU-2757 was evaluated in station trial for yield during 2015-16 and tested in University multilocation
varietal trial during 2016-17, simultaneously; it was evaluated in All India Coordinated Varietal Trial from 2017-18,
2018-19, and 2019-20. Based on the performance in station, university multilocation varietal trial, and coordinated
trials, Phule kiran (SSF 16-02) recorded 9.84 % and 17.47 higher yield over the check Al and PBNS 12
respectively. Also SSF 16-02 recorded 14.98 % and 18.67 % higher oil yield over the checks Al and PBNS 12
respectively. It was responsive to higher doses of fertiliser and late sown conditions. The variety Phule kiran (SSF
16-02) was identified in Annual Group Meeting held at I1OR, Hyderabad during 13-14" August 2020 for rainfed and
irrigated safflower growing areas of the country (Maharashtra, Karnataka, Madhya Pradesh, Chhatisgad and

Telegana state).

Keywords; Genotype and Phule Kiran (SSF 16-02), Safflower
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Safflower (Carthamus tinctorius L.) is an important
rabi oilseed crop of the country. The area under safflower
in India was 0.56 lakh ha, having 0.35 lakh ton production
and productivity of 640 kg/ha (Anonymous 2020-21). In
Maharashtra it is grown over an area of 0.21 lakh ha with
production 0.12 lakh tonnes and average yield of 569
kg/ha. Many high vyielding spiny varieties have been
released for commercial cultivation between 1976 and
2019. The area under this crop is declining due to several
reasons. The availability of seed of high oil with high
yielding variety of the crop is one of the reasons. To
develop the high yielding with high oil variety, the work
was under taken.

MATERIALS AND METHODS

The spiny variety Phule Kiran (SSF 16-02) is
developed by selection method from a Selection of
germplasm GMU-2757 at All India Coordinate Research
Project on Safflower, Dry Farming Research Station,
Solapur. The Selection from GMU-2757 was tested at 26
location in coordinated trials viz. IVT, AVT-1 and AVT-II
during rabi 2017-18, 2018-19 and 2019-20 under irrigated
and rainfed conditions. The observation was recorded for
seed yield, oil yield and ancillary data and comparison is
made with spiny check Al and PBNS-12. The
recommended packages of practices were followed while
conducting the trial. The variety is also screened for its
agronomical adaptability for different cropping situation
disease and pest reaction under artificial and natural
condition at different coordinated centre locations all over
the India and observation regarding its adaptability to
different agronomical situation, disease and pest reaction
were noted.

RESULT AND DISCUSSION

The seed yield performance of Phule Kiran (SSF 16-
02) was presented in Table 1 showed that the variety Phule
Kiran (SSF 16-02) recorded high seed yield (2058 kg/ha)
as compare to the check Al (1872 kg/ha) and PBNS-12
(1884 kg) which was 9.89 % and 9.20 % high over the
check respectively. The new variety Phule Kiran (SSF 16-
02) exhibited significantly superior oil yield over both the
spiny checks in coordinated trials at different locations, the
variety Phule Kiran (SSF 16-02) recorded high oil yield
(591 kg/ha) as compare to the check Al (514 kg/ha) and
PBNS-12 (498 kg) which was 14.98 % and 18.67 % high
over the check respectively.

The data presented in Table-2 indicated that the new
variety Phule Kiran (SSF 16-02) also gives high oil %
(30.55) which was higher over the check Al (27.98) and
PBNS 12(29.38). The genotype is moderately tolerant to
aphid. The incidence of alternaria leaf spot and wilt in SSF
13-71 is comparable with the check with yield advantage.
In agronomic trial the spacing of 45 x 20 cm was
optimum. The seed is without papus and is white in
colour, contains 29.20% percent oil. The variety is tolerant
to aphid and resistant to Fusarium Considering the higher
seed and oil yield and performance in agronomic
adaptability trials. The variety Phule Kiran (SSF 16-02)
was identified in Varietal Identification Committee held at
Hyderabad on 13-14 August 2020 for cultivation in both
irrigated as well as rainfed situations of the country.
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Table 1: Summery of seed yield of SSF 16-02 in Coordinated trials

Year of Number of Seed yield (kg/ha) % increase over

testing trials SSF 16-02 Al (c) PBNS12(c) Al (c) PBNSI2 (c)
2017-18 10 2039 1955 2029 451 0.49
2018-19 08 2080 1859 1800 11.89 15.56
2019-20 08 2058 1782 1787 15.49 15.17
Total 26

Weighted mean 2058 1872 1884 9.89 9.20

Table 2. Summary Oil Content % data of Coordinated Varietal Trials

Quality Characteristic Proposed Variety SSF 16-02

National Check 1 Al Zonal Check 2 PBNS-12

2017-18 31.00
2018-19 30.00
2019-20 30.56

Mean 30.55

28.80 29.60
26.80 28.5
28.08 30.05
27.98 29.38
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Identification of resistant sources against Fusarium wilt of safflower
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ABSTRACT

A field evaluation of 37 advanced generation breeding material and parental lines of safflower was carried
out under wilt sick plot condition at Solapur, Tandur and 1IOR, Hyderabad for identifying resistant sources against
Fusarium wilt. Four genotypes viz., GMU-5032, GMU-4109, SAF-19-20, and SAF-19-09 were found resistant to
Fusarium wilt at all three locations. These resistant sources can be used in breeding programme for development of a

variety resistant to Fusarium wilt.

Keywords: Fusarium wilt, Safflower genotypes, Screening, Wilt resistant

The safflower wilt causes yield loss up to 93% in
susceptible varieties (Sastry and Ramchandram, 1994).
Use of wilt-resistant cultivars is the most effective strategy
for sustainable safflower cultivation (Kalpana Sastry and
Ramachandram, 1992). To fulfil this need, efforts were
made to test the promising safflower genotypes in wilt sick
plots of different locations for identifying the resistant
sources to Fusarium wilt.

MATERIALS AND METHODS

A field experiment was conducted during rabi season
of 2019-20 and 2020-21 testing 37 promising safflower
genotypes against Fusarium wilt disease in the wilt sick
plots of different AICRP safflower centres viz., Solapur
(M.S.), Tandur (T.S.) and 1IOR, Hyderabad (T.S.) in India
employing randomized block design with three
replications. The inoculum load of Fusarium oxysporum

f.sp. carthami in the wilt sick plot was 5 X 10° cfu g* of
soil.

RESULTS AND DISCUSSION

At Solapur, five entries viz., GMU-4109, SAF-19-20,
SAF-P-1906, SAF-19-09 and GMU-5032 were resistant
(wilting < 10%) and three entries viz., PBNS-191, GMU-
824 and SAF-P-1904 were moderately resistant to
Fusarium wilt. At Tandur, two entries viz., GMU-5032 and
SAF-P-1904 were resistant to Fusarium wilt, while five
entries viz., PBNS-191, GMU-4109, SAF-19-20, GMU-
824 and SAF-19-09 were moderately resistant to Fusarium
wilt disease. At IIOR, Hyderabad, the entry GMU-824 was
free from wilt, while five entries viz.,, PBNS-191, GMU-
4109, SAF-19-20, SAF-19-09 and GMU-5032 were
resistant to Fusarium wilt.

Table 1 Screening for confirmation of resistance to Fusarium wilt of safflower (2020-21)

Wilt incidence (%)

S:No. Entry Solapur Tandur I1IOR, Hyderabad
1. PBNS-191 12.7 12.2 8.7
2. GMU-4109 8.2 12.5 3.1
3. SAF-19-20 7.0 15.0 95
4, SAF-P-1906 5.8 25.7 21.0
5. GMU-824 13.0 154 0.0
6. SAF-19-09 7.4 14.3 7.7
7. GMU-5032 7.5 4.6 21
8. SAF-P-1904 12.2 2.3 43.0
9. Nira (SC) 100.0 100.0 100.0
10. TSF-1 (RC) 9.3 0.0 12.0

SC = Susceptible check TC = Tolerant check

Eight entries viz.,, PBNS-191, GMU-4109, SAF-19-
20, SAF-P-1906, GMU-824, SAF-19-09, GMU-5032, and
SAF-P-1904 found promising against Fusarium wilt at all
three locations (Solapur, 11OR, Hyderabad and Tandur)
were further screened in confirmation trial during 2020-21
(Table 1). Out of eight entries screened against Fusarium
wilt disease, four entries viz., GMU-5032, GMU-4109,
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SAF-19-20 and SAF-19-09 were found resistant against
Fusarium wilt at all three locations (Solapur, IIOR,
Hyderabad and Tandur). These results are in conformity
with Murumkar et al. (2012) who screened 15 promising
safflower genotypes for their reaction to Fusarium wilt in
the wilt sick plots of Solapur, Tandur and Phaltan
locations and reported that the genotype GMU-3771
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showed complete resistance against Fusarium wilt at all
the three locations.
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ABSTRACT

A Fixed plot survey was conducted to assess the severity of Alternaria leaf blight, Sunflower
necrosis disease, Powdery mildew and Sunflower leaf curl disease during Rabi 2020-21 and Kharif 2021
in Raichur, Koppal and Gulbarga districts of North Eastern Karnataka. The survey results revealed that
disease severity was noticed in all locations surveyed. In surveyed area, the PDI of Alternariaster leaf
spot was ranged from 42.2 % to 72.8 %. Sunflower necrosis disease incidence ranged from 3.5 to 21.9%.
Whereas, during rabi 2020-21 powdery mildew PDI ranged between 30.0 to 75 per cent and leaf curl
ranged between 0 to 18.7 per cent in three districts surveyed.

Keywords: Diseases, Sunflower, Survey, Karnataka

Sunflower (Helianthus annuus L.), a member of
compositae family is the second most important edible
oilseed crop next to soybean in the world. Sunflower is
one of the most important edible oilseed crops in India.
More than 30 diseases have been identified on sunflower
(Gulya et al., 1994). Among these diseases Alternaria leaf
blight, Powdery mildew, Sunflower necrosis and
Sunflower Leaf curl are major diseases found in North
Eastern Dry Zone of Karnataka.

In India, Leaf blight caused by Alternaria helianthi is
the most devastating disease in Karnataka. The disease is
known to cause more than 80 per cent of yield loss under
severe epiphytotic conditions in Northern Karnataka
(Shankergoud et al., 2006). Sunflower necrosis disease
(SND) is a potential threat in all traditional sunflower
growing areas in India. Sunflower leaf curl disease caused
by begomovirus of the geminiviridae family was reported
for the first time from Main Agricultural Research Station
(MARS), University of Agricultural Sciences (UAS)
campus, Raichur, Karnataka, India.The loss due to
powdery mildew is proportionate to the diseases intensity
and varies considerably depending on the stage of the
plant growth at which disease occurs (Dinesh et al., 2010).

It is quite essential to undertake survey and
surveillance of the disease in every year which helps us to
know the rhythmic changes in regional severity and status
of the disease. Hence, in this study, a roving survey has
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been made to document the disease severity in major
districts of North Eastern Karnataka, India.

MATERIALS AND METHODS

A Fixed plot survey for severity of Alternaria leaf
blight in sunflower was taken in major sunflower growing
areas during Rabi 2020-21 and Kharif 2021 in two taluks
of Raichur, three taluks of Koppal, and two taluks of
Kulbargi. In each taluka, minimum of three villages were
selected and in each village three farmers’ fields and in
each field five spots were selected per acre to assess the
severity of the disease. The survey was carried during
vegetative to harvesting stage. Per cent severity of the
disease was recorded in each field and averaged for each
village. Scoring of the disease was done in field by using
0-9 scale given by Mayee and Datar (1986).

PERCENT DISEASE INDEX

The per cent disease index (PDI) was calculated by using
the formula given by Wheeler (1969).

Summation of all numerical ratings

PDI (%) = 100

- : X
Total number of plants x maximum rating scale observed
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Sunflower Necrosis Disease and Sunflower leaf curl
Disease: Observations on type of symptoms, time taken
for local and systemic infection, per cent disease incidence
(PDI) and disease severity (DS) were recorded.

Number of plants infected

PDI (%) = x100

Total number of plants
RESULTS AND DISCUSSION

Survey conducted during rabi 2020-21 revealed that,
in Raichur, the powdery mildew ranged between 21 to 75
per cent. Highest was recorded at Lingasugur rural
followed by MARS Raichur. The powdery mildew
severity was quite high in the fields with dense population
and under the shade of the trees. Similar observations were
made by Kolte (1985) and opined that cool temperature
and low relative humidity was reported to cause severe
epidemics of powdery mildew of sunflower. The incidence
of necrosis was within 3 to 20.8 per cent. Leaf curl was
within 0-18.7 per cent. Highest necrosis (20.8%) and leaf
curl (18.7%) was recorded in Kalapur village of
Lingasugur taluk. In Koppal district, powdery mildew
disease ranged from 17.3 per cent to 62 per cent and
highest was recorded at Nawalhalli village. Regarding
necrosis, it ranged between0 per cent to 12.7 per cent and
highest incidence was recorded at Mornal village of
Koppal taluka. With respect to leaf curl incidence, it
ranged from 0 to 17.8 per cent and highest was at Mornal
village.

Survey conducted during kharif 2021 revealed that, in
Raichur highest Alternariaster leaf spot was 72.8% at
MARS and least was in 49.3 % in Hedginal village of
Sindhnoor Tq. Highest incidence of necrosis 21.9 % was

noticed in Gurugunta village of Lingsugur taluk, and least
was observed in Kalmal village (7.6 %) of Raichur Tq.
The results confirmed with earlier reports of Mesta et al
(2009) conducted survey during 2004 to 2006 in North
Karnataka districts and reported that Alternaria leaf blight
disease was ranges from 13.10 per cent to 45.60 per cent
in sunflower crop.

In Kalburagi district highest PDI of Alternariaster
leaf spot (52.3%) was recorded in Melkunda village of
Aland Tg. and lowest PDI of Alternariaster leaf spot
(42.5%) was recorded in Kadaganchi village of Kalburagi
Tqg. Highest disease incidence of necrosis (13.9%) was
recorded in Melkunda village of Aland Tq. and lowest
necrosis disease incidence (3.5%) was recorded in Narona
village of Kalburagi Tq. In Koppal district highest PDI of
Alternariaster leaf spot 57.6% was recorded in Wadganal
village of Koppal taluk and highest necrosis disease
incidence of 18.2% in Ozanhalli village of Koppal district.
Similarly, Shirshikar (2002), recorded that sunflower sown
in July, January and February had maximum disease
incidence. However, September, October, November and
December sowings showed relatively lower necrosis
incidence (less than 4%).
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ABSTRACT

Stability analysis for seed yield and oil content using AMMI model was carried among 44 sunflower
inbreds evaluated in four growing seasons from spring 2018 to 2021. Higher variation was observed among the
inbreds for seed yield in comparison to oil content across the years. As per AMMI analysis the genotype X
environment interaction was partitioned into three principal component axis among which IPCAL explained 48.7 %
and 59.1% variation for seed yield and oil content respectively. Inbreds LTRR 341, RHA 265, P 147R, RHA 83R6,
OPH 73 and P 107R P1 were found stable for seed yield whereas, OPH 98, OPH 99, OPH 118, OPH 90, OPH 73

and LTRR 341 were found stable for oil content.

Keywords: AMMI model, Inbreds, Stability analysis, Sunflower

Sunflower has wider adaptability across various
climatic and temporal conditions due to higher inherent
variability present among its germplasm. However, the
crop expression may vary with variations among the
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environments. Additive main effects and multiplicative
interaction (AMMI) model is well established tool in
diagnosing the genotype x environment interactions. The
informative biplots assist in identification of both stable
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inbreds, as well as the better performing inbreds in any
specific environments (Cvejic et al., 2019).

MATERIALS AND METHODS

The material under present study included 44
sunflower inbreds which were evaluated with respect to
yield and oil content for four consecutive years at
sunflower experimental area, Punjab Agricultural
University, Ludhiana from 2018-2021. The inbreds were
raised in two rows of 3m with spacing of 60 cm x 30 cm.
Data for seed vyield/plant (g) was observed from 5
randomly selected plants and average was recorded
whereas for estimation of oil content 5g seed sample for
taken at random. Adaptability and phenotypic stability
analyses were performed using AMMI model by utilizing
agricolae and metan package of R software.

RESULTS AND DISCUSSION

Seed vyield per plant exhibited significant variation
whereas, moderate variability existed for oil content.
Analysis of variance using AMMI model revealed that
only inbred main effect and environment main effects
were significant while differences between inbred x
environment interactions were non- significant for both
seed yield per plant as well as oil content. The genotype x
environment interaction was partitioned into three
interaction principal component axis explaining 48.7%,
28.9% and 22.4% variation respectively. As per the
AMMI analysis PC1, the inbreds showing higher stability
for seed yield when plotted against PC1 were LTRR 341,
RHA 265, P 147R, RHA 83R6, OPH 73 and P 107R P1

(Fig. 1). The biplot for PC1 and PC2 revealed that a total
of 77.6% of variation was explained by these two
components. The environments 2018, 2019 and 2021 were
revealed as mega-environments (Fig 2) and helped in
identification of high yielding inbreds in each location. In
2018, OPH 45 and OPH 109 were best performing, while
in 2019, OPH 150 was best inbred and in 2021 high
yielding inbreds were SF 3R, RHA 6DI and OPH 139. For
oil content the variation explained by three IPCA were
59.1%, 30.3% and 10.6% respectively. Inbreds with higher
stability for oil content as per Fig. 3 were OPH 98, OPH
99, OPH 118, OPH 90, OPH 73 and LTRR 341. For oil
content environments 2018 and 2019 were similar in
comparison to both 2020 and 2021. The inbreds with
higher oil content during 2018 and 2019 was OPH 74
whereas for 2020 promising inbreds for oil content were
OPH 92 and OPH 76. Overall highest yielding inbreds
were OPH 137, OPH 75, OPH 76, OPH 90, OPH 86 and
OPH 102, furthermore, the inbreds with high oil content
RHA 83R6, P 150R1, OPH 139, OPH 86, OPH 74 and
OPH 75. Among the environments, year 2020 saw drastic
reduction in seed yield whereas, rest of the environments
were comparable with each other. Similarly for oil content
all the environments were comparable except for year
2021 which had significantly less oil content across the
environments.
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production in Telangana: An analysis
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Telangana is an agrarian State with 56% of the
population depending on agriculture. The gross cropped
area of Telangana is 6.28 million ha while the net cropped
area is 4.96 million ha with an average farm size of 1.12
ha. Horticulture is the growth engine of Telangana State
and is one of the chief sources of income to the farmers
and the State. It contributes upto 40.5% of Agricultural
GDP of Telangana, amounting to 8.4% approximately.
Telangana stands 3" in area and 8" in production of fruits
and vegetables in India. Major horticultural crops grown
are chilli, turmeric, mango, citrus, oil palm, tomato,
brinjal, bhendi, cucurbits, beans, leafy vegetables and
others.

Oil palm as a crop is new to several districts of
Telangana but the state ranks 6" in area, 2"in production
of oil palm in the country, while it ranks 1% in Oil
Extraction Rate (19.22%) which is a model for fixing FFB
price. Twenty six districts were identified suitable for the
crop. After the introduction of oil palm in the state barely
10 years ago, the area has reached to 37,485 ha by the end
of Vanakalam (Kharif) 2022. More area is coming up in
Yesangi (Rabi) 2022, thus the area under oil palm should
hopefully cross 80,000 ha by the end of 2022-23 season
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raising Telangana State to 2™ in India
(Department of Horticulture, 2021).

With respect to edible oils, groundnut, sesame,
soybean, sunflower and safflower are the edible oilseed
crops cultivated in Telangana (Department of Food and
Public Distribution, GOI, 2021), The annual per capita
consumption of edible oil in Telangana was 14.64 L in the
year 2016 (Food Consumption Pattern in Telangana State
— 2017), the annual requirement of edible oils is 0.51
million MT (calculated based on a population of 35

million).

position

Factors favoring oil palm cultivation In Telangana
climate (Rainfall, temperature, relative humidity)

The average annual rainfall of the state is 906.6 mm
of which 70-80% is received from the South-West
monsoon. The annual rainfall ranged from 579.30 mm in
Jogulamba Gadwal district to 1199.50 mm in Bhadradri
Kothagudem district (Based on 33 year data).

The mean maximum temperatures in Telangana
ranged from 33.1° C in Sangareddy district to 35.3° C in
Khammam district, the mean minimum temperatures
ranged from 20.3° C in Vikarabad district to 23.0° C in
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Khammam district. The extreme temperature ranged from
a minimum of 1.8° C in Kumuram Bheem Asifabad
district to maximum of 48.9° C in Mancherial, Jagtial and
Nalgonda districts. The relative humidity among the
months in a year ranged from 92% (mean max) in
September to 25% (mean min) in April.

Soils

The soils of Telangana have been classified into seven
distinct type’s viz., Red Loamy Sands, Red Sandy Loams,
Lateritic Soils, Shallow to Medium Black Soils, Deep
Black Soils, Salt Affected Soils and Alluvial Soils. The
state has problematic soils classified under alkaline and
saline soils.

Irrigation

The gross irrigated area of the state is 3.16 million ha
and the net irrigated area is 2.29 million ha. Under
Mission Kakatiya programme, more than 46,000 tanks
were de-silted and linked by canals. Additional area of
0.73 million ha will be irrigated after the Kaleswaram Lift
Irrigation Scheme comes into operation. The year wise
increase in gross irrigated area in Telangana is 219% from
2014 to 2021 (Weather and Climatology of Telangana -
2022).

Reasons for wider Scope -Oil Palm Cultivation in
Telangana

e Increase in irrigated area through projects and
reviving tanks. The crop is being recommended to
areas where there is enough irrigation through ground
water, tanks or canals.

e Rise in ground water, increase in forest cover, has
lead to an increase in relative humidity in general in
the state.

e  The high temperature in the months of April, May and
June and the deficit in rainfall during November to
June can be managed with sufficient irrigation.

e The micro climate in the oil palm garden improves
gradually and humidity will further rise. Hence,
cluster approach while planting is recommended for
oil palm.

How palm oil produced in Telangana fills the gap in
edible oil shortage in state

Oil palm is the highest oil yielding crop producing 4-6
MT of oil per ha while other oilseeds crops can produce
only 0.6 MT per ha. Oil palm with 8.6% of area on the
world map produces 36% of the vegetable oil while
soybean produces 25.5% oil from 39% of land, while
sunflower has the area and production in proportion (8.3
% area with 9% of oil). Farmers are also benefitted from
the crop by high yields and fixation of appropriate FFB
price by the committee constituted by the Government of
India. Considering the high oil yield and monetary benefit
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to the farmers, the Government of India has came up with
an area expansion plan with a budget outlay of Rs.11,000
crore. Farmers will reap the benefits from the crop while
the crop expenses are met through subsidies to the tune of
50-75%.

Telangana Government has an ambitious project of
bringing 8.00 lakh ha under oil palm in Telangana. Once
achieved it would yield 14.00 million MT of FFB at the
rate of 7 MT of FFB as average productivity per acre
producing 2.80 million MT of CPO. This meets 33% of
8.5 million MT Indian palm oil import requirement. The
progress is quite encouraging after allotting new districts
to oil palm factories and 30 nurseries have been started in
26 districts. Presently, these nurseries hold about
80,00,000 seedlings ready for planting.

Constraints in oil palm area expansion

e  Fluctuation in FFB price has brought down the
confidence of the farmers

e Lack of quality indigenous planting material

e  Establishment of processing industries in time

e Poor yields due to low knowledge in production
technology

e Complicated harvesting process once the palms grow
tall

Some salient recommendations of the recent Dr. B. M.
C. Reddy Committee

Minimum support price for FFB
Establishment of price stabilization fund
Training in the use of improved harvesters
Establishment of oil palm seed gardens
Encouraging ancillary industries

Future plan for expansion of oil palm in Telangana

e The Government of India is facilitating the oil palm
expansion project in Telangana through National
Mission on Qil Seeds and Oil Palm.

e Farmers are benefitted by 50-75% subsidy on various
components of cultivation.

e Farmers need to be encouraged to grow the crop in
view of the massive yields and returns from the crop
which cannot be compared to any other crop with
similar financial input and effort.

e The vegetative growth of newly planted seedlings is
quite satisfactory and the farmers are confident about
a good crop in future.

Way forward

e  Establishment of special oil palm cell in the state

e Monitoring the nurseries for quality of the seedlings
supplied

e Need to have a proper advisory system to the farmers
and extension workers regularly.
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o Farmers and field level extension workers shall
be trained through online classes by conducting
training programmes.

e Dissemination of information through electronic
and social media.

e Encouraging intercrops in oil palm for improving
micro climate and income generation.

o  Establishment of processing industries in time.

e Focus on by-product utilization.

e Establishment of seed gardens for supply of
quality indigenous seed.
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ABSTRACT

Field experiments were conducted on sesame during Kharif 2014 to 2016 at JINKVV farm, with seven
treatments and three replications using susceptible variety of Sesame (Sesamum indicum L.),VRI-1, to find out the
effect of Trichoderma viride and Pseudomonas florescence (either alone or in combination ) on incidence of
charcoal rot disease caused by Macrophomina phaseolina (Tasi) Goid. Seed treatment with Trichoderma viride
(59/kg seed) + Pseudomonas florescence (10g/kg seed) and soil application of T. viride or pseudomonas
florescence@2.5 kg/ha before sowing was found effective for the management of this disease.

Keywords: Biological management, Macrophomina, Sesame

Sesame (Sesamum indicum L.) is one of the world’s
oldest oilseed crops and has been cultivated in Asia since
ancient times and largely produced for its oil and is also
used as a flavoring agent. The seeds of sesame contains 40
to 63 percent oil, which contains significant amount of
oleic and linoleic acids. Sesame phyllody is the most
destructive disease in India. Among the fungal diseases,
Macrophomina root & stem rot Alternaria leaf
blights, Phytophthora leaf spot, Cercospora leaf spot,
Powdery Mildew are important diseases of sesame.
Macrophomina phaseolina earlier reported by Aly et al.
(2001), that Tricoderma spp. and Pseudomonas
florescence could effectively used for the suppression of
Macrophomina phaseolina, the pathogen causing
charcoal rot disease in Sesame (Sesamum indicum L.).
Present investigation was undertaken on similar lines, to
ensure the disease control in Madhya Pradesh, India.

MATERIALS AND METHODS

A field experiment was conducted at Project
coordinated unit, Sesame and Niger field under Jawaharlal
Nehru Krishi Vishwa Vidyalaya, Jabalpur, during Kharif
2014 to 2016 to find out the effect of Trichoderma viride,
Pseudomonas fluorescence and botanicals on incidence of
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root rot/stem rot disease in sesame. The susceptible
cultivar (VRI-1) was employed for this purpose. The
experiment comprised of 7 treatments viz. T;. Seed
treatment T. viride 4 g /kg + soil application of T.viride 2.5
Kg/ha enriched in 50 Kg of FYM twice before sowing and
30 DAS; T,: Seed treatment P. fluorescens 10 g /kg + Soil
application of P. fluorescens 2.5 Kg/ha enriched in 50 Kg
of FYM twice before sowing and 30 DAS; Ts: Seed
treatment T. viride 5 g /kg + soil application of T. viride
2.5 Kg/ha enriched in 50 Kg of FYM twice before sowing
and 30 DAS+ soil application (basal) of neem cake @ 250
kg/ha; T4:Seed treatment P. fluorescensl0 g /kg + soil
application of P. fluorescens 2.5 Kg/ha enriched in 50 Kg
of FYM soil twice before sowing and 30 DAS + soil
application (basal) of neem cake 250 kg/ha; Ts:Seed
treatment T. viride + P. fluorescensl0 g /kg + Soil
application of P. fluorescens@ 2.5 Kg/ha + T. viride 2.5
Kg/ha enriched in 50 Kg of FYM twice before sowing and
30 DAS + soil application (basal) of neem cake @ 250
kg/ha; Te:Seed treatment carbendazim 2 g /kg + soil
drenching with carbendazim 1 g / I; T, control. The
incidence of charcoal root rot was recorded by counting
the number of infected and healthy plants in a random
quadrate from each plot
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RESULTS AND DISCUSSION

The results obtained have been presented in tablel.
TreatmentsT,and Tswere found to be effective in reducing
disease intensity t011% in comparison to 38% in control.
This interaction suggested that a single isolate of
antagonist can be highly effective against M. phaseolina.
Aly et al.,, (2001) reported similar interaction effect.
Rajpurohit (2004) and Gupta et al., 2018 also reported that
seed treatment of T. viride reduced stem and root rot of
sesame and increased seed yield. These finding supports
the results obtained in the present study. It was concluded
that the, Seed treatment with Trichoderma viride (5g/kg
seed)+Pseudomonas florescence (10g/kg seed)+ soil
application of T. viride or P. florescence before sowing @

2.5 kg/ha was effective for the Biological management
root and stem rot (Macrophomina phaseolina) of sesame.
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ABSTRACT

In India, the area under soybean is steadily increasing, while production and productivity is comparably
low to the world average. To bridge this gap, production factors deciding per-unit production plays a vital role. In the
present study, soybean grown with full package (2371 kg/ha) gave significantly higher yield over omission of weed
management (1873 kg/ha) and insecticide application (1993 kg/ha). Increase in seed yield with full package over
omission of weed management was (21.00%) and omission of insecticide application was (15.94%). The yield gap
was higher with weed management (498 kg/ha) and insecticide application (378 kg/ha). Economic gain due to full
package was maximum (Net Returns: Rs. 88226/ ha) compared to omission of individual factors.

Keywords: Factor productivity, Whole package, Weed, Soybean

Soybean (Glycine max, L.) is a unique crop with high
nutritional value also known as ‘“Miracle bean, Golden
bean, and Crop of the planet”. Seed yield and productivity
declines if the production factors required for soybean
crop are lacking and even results in complete failure of the
crop as the severity prolongs. This translates to high
economic loss to the soybean farming community. Lack of
seed treatment before sowing with fungicide, insecticide
application, recommended dose of fertilizer, weed
management due to unavailability of labor or continuous
rain, lack of sufficient soil moisture due to long dry spells
during crop growth period, imbalanced nutrition, improper
insect and disease management affect the seed yield and
productivity of soybean. Factors of production and
management practices determines the success of crop
husbandry for getting a sustainable yield. Information on
the yield gap arising due to the lack of individual crop
management practices and quantifiable yield loss due to it
is lacking. Hence, present study was investigated to
pinpoint and access the factors and its significance on
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yield attributes and economics of cultivation on soybean
productivity.

MATERIALS AND METHODS

Field experiment was executed during kharif 2021 at
research farm of All India Co-ordinated Research Project
on Soybean, University of Agricultural Sciences,
Dharwad, Karnataka, India. The experiment was laid out
in randomized block design with three replications
consisted of seven treatments viz., T,: Full package (Seed
treatment, seed inoculation, RDF, weed management,
insecticide application, Ridge and furrow), T,: Full
package — Omission of seed treatment, Ts: Full package —
seed inoculation, T,: Full package — RDF Ts: Full package
— weed management, Te: Full package — insecticide
application and T;: Full package — Ridge and furrow.
RDF 40 kg N + 80 kg P,0Os + 25 K,0/ha was supplied as
basal application as per the treatments. Soybean variety
MACS 1188 was used. Crop was raised with recommend
package of practices. Observations were recorded on yield
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attributes. The economics and the yield gap based on yield
difference in various treatments were estimated. Data was
analyzed using standard statistical procedure (Panse and
Sukhatme, 1978).

RESULTS AND DISCUSSION

There was an increase of 21 % seed yield under
treatment T, over Ts and 16 % over Te. Increment in seed
yield due to fully package supported the essentiality of
optimum cultivation practices required for obtaining the
higher yield and evidenced the importance of individual
cultivation practices to harvest maximum yield. Higher
seed yield under treatment T,: full package attributed to
the maximum number of pods (74.33), seed index (13.8),
straw yield (4268 kg ha™) due to supply of all inputs and
optimum management practices.

It showed decreasing order of an input/ the
management practice, which put forth the importance of
an individual factor or management practice for raising the
soybean crop and obtaining maximum vyield. Per cent
decrease in vyield over full package with weed
management (Ts) omission was higher in all treatments
except full package without insecticide application (Ts)
due to maximum yield loss. The results showed that
absence of weed management for nutrient supplied,
moisture, light, that competes for resources and no
insecticide application to manage the insect-pests
contribute to maximum vyield losses compared to rest of
the crop management practices. Seed vyield increase in
soybean due to high input system. Results are in line with
the findings of Marburgs et al. (2016).

The crop management with full package (T,) gave
maximum gross returns ( Rs. 1,30,426/- ha ™), net returns
(Rs. 88,226/- ha ™) and benefit cost ratio of 3.09 over full
practice excluding weed management (Ts) and insecticide
application (Tg). Results are supported by finings of
Jaybhay et al. (2022). However, the least yield gap was
recorded under treatment T,: full package-seed treatment
(68 kg ha™) which showed it has least effect on soybean
seed yield than other management practices.

It can be concluded that soybean crop requires all the
optimum inputs and management practices comprising
seed treatment, seed inoculation, RDF, weed management,
insecticide application, ridge and furrow to obtain higher
seed yield.. Weed management and insecticide application
are major factors contributing to soybean yield loss and
attributed to maximum yield gaps compared to full
package.
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Table 1 Influence of soybean yield attributes and economics under various treatments of partial factor productivity

P
Seed Straw Seed  Gross Cost of Net . A)yle_ld Yield

Pods/ . - - L B:C reduction

Treatment lant index vyield Yield Returns cultivation returns ratio over full . 98P
P (9) (kg/ha) (kg/ha) (Rs/ha)  (Rs/ha)  (Rs/ha) (kg/ha)

package

1. Full package (Seed treatment,

seed inoculation, RDF, weed 7/ 53 138 4068 2371 130426 42200 88226 3.09 - ;

management, insecticide

application, Ridge furrow)

2. Full package -seed treatment 71.87 13.7 3915 2303 126657 42100 84557 3.01 2.86 68

3. Full package- seed 69.43 13.6 3610 2256 124083 42000 82083 295  4.85 115

inoculation

4. Full package -RDF 67.20 13.4 3317 2211 121625 38139 83486 3.19 6.74 160

5. Full package-weed 60.97 13.0 2247 1873 103009 34980 68029 2.94 21.00 498

management

gbgl‘:(':'npac"age"”Sec“c'de 67.10 133 2790 1993 109618 39100 70518 2.80 1594 378

7. Full package-Ridge furrow  71.30 13.6 3645 2278 125311 38300 87011 3.27 3.92 93

SEm 222 04 160 98 5392 5392 0.14

CD (P=0.05) 685 1.2 493 302 16614 NS NS
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Response of soybean to novel bio formulation on growth and
yield enhancement in Soybean

G SOMANAGOUDA, SHALINI HUILGOL?, R CHANNAKESHAVA?, G K NAIDU?,
HARSHIYA BANU! AND S R SALKINKOP?

All India Co-ordinated Research Project on Soybean, University of Agril. Sciences, Dharwad-580 005, Karnataka, India
2A|ll India Co-ordinated Research Project on Maize, University of Agril. Sciences, Dharwad-580 005, Karnataka, India
*Corresponding author: sgoudalll@gmail.com

(Received: November 30, 2022, Revised: December 01, 2022, Accepted: December 15, 2022)

ABSTRACT

A field experiment was conducted in kharif 2021 to assess the response of bioformulations in conjunction
with RDF on soybean. Seven treatments comprised of bioformulation combinations of recommended dose of
fertilizers in conjunction with BioZn, Bio NPK, Rhizobium + MDSR 14 + 12¢, one absolute RDF along with control
were analyzed in a randomized block design and were replicated thrice. Maximum yield (2702 kg/ha) was obtained
with application of RDF only followed by 75 % RDF + Rhizobium + MDSR 14 + 12c¢ (2563 kg/ha) which signified
the yield improvement is possible with combined application of fertilizers and biofertilizers.

Keywords: Bioformulation, Growth, Soybean, Yield

Soybean (Glycine max) is a leguminous crop
cultivated in different agro climatic regions in India. There
is ample scope for increasing the average yield by way of
using appropriate RDF levels along bio formulations like
Rhizobium and phosphate solubilizing bacteria cultures.
These cultures not only increase the yield, also save
nitrogenous and phosphatic fertilizers and upgrade fertility
status of soil. The seed treatment with suitable rhizobium
culture before sowing can increase pulse production to an
extent of 10-15 per cent (Pradip Kumar and Sharma,
2018). It liberates growth promoting substances and
vitamins and helps to maintain soil fertility. PSB can
prove to be an effective low technology for the farmers as
expense on costlier fertilizer can be lowered down..
Therefore, the present investigation was undertaken to
know the response of soybean to novel bio formulations
on growth and yield enhancement in Soybean.

MATERIALS AND METHODS

A field experiment was conducted at AICRP on
Soybean, MARS, University of Agricultural Sciences,
Dharwad under rainfed conditions. The soil of was
medium black clayey in texture, with pH of 6.93. Soybean
variety DSb 21 was used in the trial. The recommend
dose of fertilizer viz., 40:80:25, N:P,05:K,O kg/ha was
applied. The experiment was executed in a randomized
block design with three replications with following
treatments : T,-Control, T,— RDF only, Ts— 75 % RDF
only, T,— 75 % RDF + Bio Zn, T5—75 % RDF + Bio NPK,
Te— 75 % RDF + Bio Zn + Bio NPK, T~ 75 % RDF +
Rhizobium + MDSR14 + 12c. The crop was sown on 22"
June, 2021 and harvested on 30" September, 2021. Crop
was raised with recommend package of practices.
Observations were recorded on growth and yield attributes
viz., plant dry weight at 60 DAS, nodule numbers at R2
and R5 stages, number of primary branches per plant,
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number of pods/ plant, seed yield and straw yield. Data
was analyzed using standard statistical procedure (Panse
and Sukhatme, 1978).

RESULTS AND DISCUSSION

Seed treatment with RDF only elicited significant
response in terms of plant dry weight (77.4 g) and 20
nodule numbers at R2 (full blooming) and 42 at R5 (seed
filling initial) stages. Increased number of branches per
plant, number of pods per plant and higher yield index of
seed and straw was recorded under RDF only followed by
bioformulation seed treatment with 75 % RDF +
Rhizobium + MDSR14 + 12c was recorded (Table 1).
Increase in yields was the result of balanced nutrition and
favourable soil environment which promoted better
assimilation leading to profuse growth and ultimately
better yields. This might be due to application of NPK
fertilizer along with biofertilizers helped in slow and
steady rate of nutrient release into soil solution to match
the required absorption pattern of soybean thereby
increase yield. Results are in close conformity with Ekta
Joshi et al. (2018).
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Table 1: Response of novel bio formulations on yield enhancement in Soybean

Plant Nodule Nodule Branches/ Pods/ S.e ed St'raw

Treatment dry No. (R2) No. (R5) lant lant yield yield

weight : : P P (kglha)  (kg/ha)

1. Control 62.3 10.7 33.67 4.5 52.0 2197 3516
2. RDF only 77.4 20.0 42.00 5.8 65.8 2702 4324
3. 75 % RDF 64.6 16.0 36.33 4.9 48.7 2361 3778
4. 75 % RDF + Bio Zn 71.7 16.3 37.67 5.0 49.9 2479 3967
5. 75 % RDF + Bio NPK 72.6 18.3 38.33 51 52.8 2497 3995
6. 75 % RDF+Bio Zn+Bio NPK 74.3 19.7 39.33 5.3 53.4 2534 4054
7. 75 % RDF + Rhizobium + MDSR14 + 12¢ 74.6 24.3 43.67 5.4 60.3 2563 4100
SEm 2.9 1.0 1.55 0.2 1.9 83 133
CD (P=0.05) 9.0 3.2 4.78 0.7 5.9 257 411

(12c= Burkholderia arboris- High P solubilizing bacteria)

Seed treatment with RDF only would be effective for growth and yield enhancement in Soybean followed by 75 % RDF + Rhizobium + MDSR14 + 12c treatment.

Influence of biostimulants on growth, yield and benefits of soybean in
Northern transition zone of Karnataka
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ABSTRACT

Field experiment was executed on “Influence of biostimulants on growth, yield and economics of soybean
in Northern transition zone of Karnataka. Eleven treatments consists of foliar application at various concentration of
Biostimulants (CropMax and Biozyme) at flowering and pod formation stage. Significantly higher dry matter
accumulation (80.68 g/plant), seed yield (2,693 kg/ha), net returns (Rs. 1,03,702/ha) and BC ratio (3.4) were
recorded with the foliar application of CropMax @ 700 ml/ha at flowering followed by Biozyme @ 625 ml/ha at pod

formation stage.

Keywords: Biostimulants, Biozyme, Crop max, Growth, Soybean

Soybean is one of the major oilseed crops in Global
scenario. In India it is grown over an area of 12.8 m ha
with production of 13.12 mt with productivity of 1077
kg/ha (Anon., 2022). The potentiality of soybean is 3-4
t/ha. In order to face the upcoming challenges and to
accomplish the potential yield productivity in the farmer’s
field, one of the ways is use of biostimulants.
Biostimulants are involved in up-regulation of genes
linked to nutrient metabolism, nutrient uptake and
photosynthesis (Erthani et al., 2017), which are involved
in plant response to stresses at crucial stages thus
continuous supply of nutrients. (Pramanick et al., 2013).

MATERIALS AND METHODS

The experiment was conducted at the Research farm
of AICRP on Soybean plot, University of Agricultural
Sciences, Dharwad during kharif-2021. The experiment
plot was clay in texture with neutral reaction, EC (0.32
dS/m), organic carbon (0.44 %) and available N:P:K of
263:30.5:366 kg/ha. Experiment was conducted in
Randomized complete block design with 11 treatments
and three replications. Treatments consists of double
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spraying of CropMax @ 375, 500, 625 and 750 ml/ha at
flower initiation and at pod formation stage (T, to Ty),
spraying of CropMax @ 375, 500, 625 and 750 ml/ha at
flower initiation stage followed by Biozyme spray @ 625
mi/ha at pod formation stage (Ts to Tg), dual spray of
Biozyme @ 625 ml/ha at both the stages (T,), Control-1
with Urea-2% and KNOs-1% spray (Ti) and Control-2
with water spray (Ty) along with RDF for all the
treatments.

RESULTS AND DISCUSSION

Spraying of CropMax @ 750 mil/ha at flower
initiation stage followed by Biozyme @ 625 ml/ha at pod
formation stage recorded significantly higher dry matter
accumulation (80.68 g/plant), number of pods/plant (58.7),
test weight (9.23 ), seed yield (2693 kg/ha), haulm yield
(3977 kg/ha) and BC ratio (3.40) which was on par with
T, (79.69 dry matter g/plant, 56.1: number of pods/plant,
9.13 g test weight, 2655kg/ha seed yield, 3970 kg/ha
haulm yield and B: C ratio 3.35) confer in Table 1. This
might be due to higher leaf area and number of leaves
resulting from higher light interception, maintaining
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chlorophyll content and higher photosynthesis ultimately

leading to higher dry matter accumulation. Spraying of Erthani A, Schiavon M and Nardi S 2017. Transcriptome- wide
CropMax improves the uptake and absorption of nutrients identification of differentially expressed genes in Solanum
through the root system. The spraying of biostimulants Lycopersicon L. in response to Alfalfa-Protein hydrolysate

. . . using microarrays. Frontiers in Plant Science, 8: 1159
might have increased the sourc_e (_:apacny of the Ie.‘w.es’ Kocira S 2018. Effect of amino acid biostimulant on the yield
enhancing the supply of assimilates for pod filling

) _ - @ - and nutraceutical potential of soybean. Chilean Journal of
resulting in higher productivity per plant which lead to Agricultural Research, 79(L): 17-25.

increase in seed and haulm yield (Kocira, 2018). Pramanick, Brahmachari K and Ghosh A 2013. Effect of

seaweed saps on growth and yield improvement of

REFERENCES Greengram. African Journal of Agricultural Research,

Anonymous, 2022. Director of report & summary table of 8(13): 1180-1186.

experiments of AICRP on soybean, IISR, Indore. PP. 2.

Table 1 Influence of biostimulants on growth, yield and benefits of soybean

Dry matter . . .
Treatment Treatment details accumulation Pods/  Test weight Seed yield Haulm yield BC ratio
No. (g/plant) at harvest plant @ (kgha) (kg/ha)

T CropMax @ 375 ml/ha followed by CropMax od d ab be b-d c
1 @375 ml/ha 75.99 43.8 8.50 2505 3875 3.18
T CropMax @ 500 ml/ha followed by CropMax b-d od ab be ad be
2 @500 mlha 76.45 44.2 8.70 2517 3900 3.20
T CropMax @ 625 ml/ha followed by CropMax b-d be ab be ac c
®  @625mlha 77.06 46.9 8.87 2539 3901 3.16
T CropMax @ 750 ml/ha followed by CropMax ac a ab abe ac ac
‘@750 mlha 79.16 56 9.07 2606 3954 3.26
T CropMax @ 375 ml/ha followed by Biozyme ac b ab abe ac be
S @625mlha 71.58 476 8.93 2552 3907 3.24
T CropMax @ 500 ml/ha followed by Biozyme ac a ab abe ac ac
¢ @625mlha 78.85 55.9 9.00 2589 3933 3.28
T CropMax @ 625 ml/ha followed by Biozyme ab a a ab ab ab
7 @625 mlha 79.69 56.1 9.13 2655 3970 3.35
T CropMax @ 750 ml/ha followed by Biozyme a a a a a a
®  @625mlha 80.68 58.7 9.23 2693 3977 3.40
T Biozyme @ 625 ml/ha followed byBiozyme od d ab c od c
°  @625mlha 75.71 431 8.53 2498 3868 3.17

b bc ab be a-c a-c
T Control-1 (Urea @ 2 % and KNO; @ 1 %) 7710 47 8.93 2544 3906 326
d d b c d c
Tuu  Control-2 (Water spray) 73.53 41.7 8.30 2467 3799 317
S.Em. + 1.0 0.97 0.23 45 30 0.05

Means followed by the same alphabet (s) within a column are not significantly differed by DMRT (P=0.05)
Note: T, to T, foliar application at flower initiation (25-35DAS) and at pod formation stage (45 — 50 DAS).

Effect of different organic inputs on agronomic and economic performance of
sesame under rainfed conditions of North Maharashtra

B D MALUNJKAR AND S S PATIL
Oilseeds Research Station, MPKV, Jalgaon (MS) 425001
(Received: November 30, 2022, Revised: December 01, 2022, Accepted: December 15, 2022)
ABSTRACT

A field experiment was conducted at Oilseeds Research Station, MPKYV, Jalgaon to assess the performance
of most suitable organic source for sesame production and its economics during the kharif season of 2021.
Application of FYM on N equivalent basis + foliar application of 3% Panchgavya at flowering and capsule
formation stage + Foliar application of Pseudomonas and Azotobactor 2 lit /ha both + soil application of
Pseudomonas and Azotobactor (2.5 lit /ha + 200 kg FYM) recorded numerically higher seed yield ( 568 kg/ ha) over
rest of the treatments, whereas higher net returns ( X 26078/ha) and B: C ratio of 2.13 was obtained under
application of RDF (50 % N as basal and remaining 50 % in 2 split doses) over rest of the organic sources.

Keywords: Economics, Productivity, Organic farming, Sesame
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Sesame (Sesamum indicum L.) is an ancient oilseed
crop grown in India. The crop is grown in various
agroclimatic regions mostly grown semi-arid tropics under
rainfed conditions by mostly by small and marginal
farmers. India ranks first in the world in terms of sesame-
growing area (23%) and second largest producer of
sesame in the world after Myanmar. It is cultivated in an
area of 19.47 lakh ha. With a production of 8.66 lakh
tonnes. The average yield of sesame 413 kg/ha is lower
than other sesame growing countries (535 kg/ha). This
probably indicates great opportunity for a higher increase
in sesame productivity in India. Organic farming is
gaining wide acceptance worldwide for agricultural
production. The international demand and export of
sesame are continuously increasing (Gopinath et al.,
2011). Nutrient management is one of the most critical
management areas for organic growers. Hence, keeping
this in view present investigation was carried out to assess
the yield and economics of organic sesame.

MATERIALS AND METHODS

A field experiment was conducted at Oilseeds
Research Station, MPKYV, Jalagaon to assess the
performance of most suitable organic source for sesame
production and its economics during the kharif season of
2021. Experiment was conducted in randomized block
design (RBD) with three replications comprising of 10
treatment combinations of different organic sources and
bio fertilizers as well as bio pesticides compared with
conventional chemical fertilizer treatment. The soils of
experimental field was deep black soils low in nitrogen,
moderate in phosphorus and rich in potassium  with
slightly alkaline in nature. A white seeded sesame variety
JLT-408 was sown at 45 x 10 cm spacing using 2.5 kg/ha
seed rate in first week of July, with all the recommended

package of practices. Data on yield attributing traits and
seed vyield were recorded. The economics of sesame
cultivation was worked out with all the prevailing market
prices of inputs used. On the basis of gross realization and
cost of cultivation B: C ratio was worked out.

RESULTS

The results of experiment revealed that all the
treatments of organic nutrient management produced at
par effect on seed yield during kharif season. However,
application of FYM on N equivalent basis + foliar
application of 3% Panchgavya at flowering and capsule
formation stage + Foliar application of Pseudomonas and
Azotobactor 2 lit /ha both + soil application of
Pseudomonas and Azotobactor (2.5 lit /ha + 200 kg FYM)
recorded numerically higher seed yield (568 kg/ha) over
rest of the treatments, whereas higher net returns
(¥ 26078/ha) and B: C ratio of 2.13 was obtained under
application of RDF (50 % N as basal and remaining 50 %
in 2 split doses) over rest of the organic sources, which
was mainly due to cost of organic inputs particularly cost
of FYM and Neem Seed Cake was at higher side and it
lowers net returns of organic sesame production.
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Table 21: Seed yield (kg/ha) and economics of sesamum as influenced by different treatments (Kharif 2021)

Treatments Seed yield Gross returns  Cost of cultivation  Net Returns B:C ratio
(kg/ha) (X/ha) (X/ha) (X/ha)

Application of FYM on N equivalent basis 509 45813 28200 17613 1.62

Application of Neem cake on N equivalent basis 514 46271 26700 19571 1.73

T1 + foliar app_llcatlon of 3% Panchgavya at flowering and 543 48846 29820 19026 164

capsule formation stage

T2 + foliar app_llcatlon of 3% Panchgavya at flowering and 554 49880 28320 21560 176

capsule formation stage

);]Z; Jlr)oFt(r)]“ar application of Pseudomonas and Azotobactor 2 lit 557 50087 29750 20337 168

;:1 Jtr;oFt(r)]"ar application of Pseudomonas and Azotobactor 2 lit 561 50497 28250 29947 179

T5 + soil application of Pseudomonas and Azotobactor (2.5 lit

/ha + 200 kg FYM) 568 51091 29325 21766 1.74

T1 + Soil application of liquid biofertilizer (PSB and

azospirillum 2.5 lit /ha + 200 kg FYM) 518 46656 29700 22956 157

T2 + Soil application of liquid biofertilizer (PSB and

azospirillum 2.5 lit /ha + 200 kg FYM) 520 46785 28200 18585 166

RDF (50 % N as basal and remaining 50 % in 2 split doses ) 547 49228 23150 26078 213

SE+ 23 - - - -

CD at (P=0.05) NS - - - -

CV% 7.33 - - - -
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Effect and profitability of foliar application of thiourea on soybean yield
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ABSTRACT

A field study was conducted to know the “effect of soybean to the foliar application of thiourea in rainfed
conditions” under Northern transition zone of Karnataka. Among various thiourea levels, foliar application of
thiourea at 750 ppm at 20-25 DAS and at 50-55 DAS recorded significantly higher seed yield (2582 kg/ ha) and net
return (X 56386/ha). Interaction effect showed that foliar application of thiourea at 750 ppm at 20-25 DAS and at 50-
55 DAS in all the three varieties of soybean recorded significantly higher seed yield and profitability compared to all
other treatment combinations. Thus foliar application of thiurea at 750 ppm proved most productive and
remunerative compared to other thiourea levels for DSb-21 variety with seed yield ( 2587kg/ha) and net returns

(56579 X/ha).

Keywords: Foliar application, Profitability, Soybean, Thiourea

Soybean (Glycine max L.) is a leguminous crop
belongs to family leguminoceae also known as Chinese
pea, Golden pea. It has an excellent health benefits and
contains 40 per cent quality protein, 23 per cent
carbohydrates and 20 per cent cholesterol free oil. As
soybean is the cheapest source of protein hence it is called
“Poor man’s meat”. Soybean has not only gained the vital
importance in Indian Agriculture, but also plays a decisive
role in oil economy of India with its unmatchable
nutritional value, which make it one of the commercial
crops among global scenario. In India it is grown over an
area of 12.8 m ha with a production of 13.12 mt and
productivity of 1077 kg/ ha (Anon., 2022). Foliar
application of chemicals especially the nitrogen source
would not only reduce the soil pollution but also improves
uptake of the nitrogen.

MATERIALS AND METHODS

An experiment was laid out at research farm of
AICRP, Soybean, University of Agricultural Sciences,
Dharwad during Kharif 2020. The experiment was
executed in factorial randomized complete block design
with 12 treatments along with control. The treatments
consisted of two factors, viz., soybean varieties (DSb-21,
MACS 1188, JS 93-05) and thiourea levels (water spray,
250 ppm, 500 ppm, 750 ppm at 20-25 DAS and at 50-55
DAS) with control. All the parameters were recorded for
data analysis and subjected to statistical analysis by
adopting Fischer’s method of analysis of wvariance
technique (Gomez and Gomez, 1984). The level of
significance used in ‘F’ test will be at 0.05 per cent.

RESULTS AND DISCUSSION

There was no significant difference within treatments
with respect to number of pods/plant, seed yield, haulm
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yield, net returns and B:C ratio among three varieties of
soybean. Thiourea spray at 750 ppm at 20-25 DAS and at
50-55 DAS exhibited significantly higher values for
pods/plant, seed yield, haulm vyield, net returns and B:C
ratio (46.50, 2582 kg/ha, 4192 kg/ha, 56386 (1/ha, 2.48
respectively) and these were on par with thiourea spray at
500 ppm at 20-25 DAS and at 50-55 DAS (43.53, 2535
kg/ha, 4061 kg/ha, 54861 [1/ha, 2.45 respectively) as
shown in Table 1.

Thiourea sprayed at 750 ppm on three different
varieties at 20-25 DAS and at 50-55 DAS recorded
significantly higher pods/plant (DSb 21: T,,-47.33, MACS
1188: Tg-46.67, JS 93-05: T4-45.48), seed yield (DSb 21:
T1,-2587, MACS 1188: Tg-2584, JS 93-05: T,;-2574
kg/ha), haulm yield (DSb 21: T,-4199, MACS 1188: Tg-
4196, JS 93-05: T4-4182 kg/ha) with net returns (DSb 21:
T1,-56579, MACS 1188: Tg-56471, JS 93-05: T,-56107
[I/ha) and B:C ratio (DSb 21: T1,-2.48, MACS 1188: Tg-
2.48, JS 93-05: T4-2.47) and was on par with thiourea
sprayed at 500 ppm but significantly higher than rest of
the interactions and control. This might be due to
increased crop photosynthesis favoured by both improved
photosynthetic efficiency and source to sink relationship
and cumulative effect in favouring growth contributing
characters which ultimately contributes to dry matter
accumulation. These results are in conformity with
findings of Premaradhya et al., (2018) and Zain et al.,
(2017).
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Table 1 Effect and economics of foliar application of thiourea on soybean yield attributes

Treatment details No of pods/plant  Seed yield (kg ha® Hezilgn;];/_lgld Gross return ([1/ha)  Net return ([1/ha) B:C ratio
FACTOR A (varieties)
Ay JS 93-05 38.75% 2386° 3687° 87206° 49383° 2.30°
A;: MACS 1188 40.46% 24017 3702° 87720° 49897° 2.322
As: DSb-21 41.63° 2423° 3721° 885357 50712? 2.342
SEm. + 0.88 48.3 735 1763 1763 0.05
FACTOR B (Thiourea levels)
B, : water spray 33.16™ 2157° 3035° 78530° 41049° 2.10°
B: : 250 ppm 37.93° 2339 3526° 85402% 47693% 2.26®
Bs : 500 ppm 43,53 2535° 4061° 92798° 54861° 2.45°
B, : 750 ppm 46.50° 2582° 4192% 945512 56386° 2.48°
S.Em. 1.01 55.8 84.9 2036 2036 0.05
INTERACTION
T AlB1 31.44% 2146° 3024° 78134° 40653° 2.08°
T, A1B2 35.64% 2323 3510° 84815%® 47106 2.25%
Ts: A1B3 42.43° 2502° 4033? 91603° 53666° 2.41°
Ts AlB4 45.48° 2574 4182* 942722 56107° 2.47°
Ts: A2B1 33.26" 2158° 3036 78566° 41085° 2.10°
Te: A2B2 38.56%° 2328 3514° 84994%® 47285% 2.25%
T, A2B3 43.32% 2532 4063* 92683? 54746° 2442
Ts: A2B4 46.67° 25847 4196° 94636° 56471° 2.48°
To: A3B1 34.78° 2167° 3045 78890° 41409° 2.10°
Tio: A3B2 39.60% 2367% 3553° 86398% 48689% 2.29%
Tu: A3B3 44.82° 25722 4088° 94108° 56171° 2.48°
T A3B4 47.33° 2587° 4199° 94744 56579° 2.48°
Control 35.37° 1752° 2292¢ 63612° 26859° 1.73°
S.Em. + 5.07 100.4 149.9 3662 3662 0.10

Present status, production constraints and future
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The oleiferous Brassica species, commonly known as are a good source of green fodder for cattle. The leaves of
rapeseed-mustard, are one of the economically important young plants are used as green vegetable as they supply
agricultural commodities. Rapeseed-mustard comprising enough sulphur and minerals in the diet. In the tanning
eight different species viz., Indian mustard, toria, yellow industry, mustard oil is used for softening leather.
sarson, brown sarson, gobhi sarson, karan rai, black Rapeseed-mustard oil contains lowest level of saturated
mustard and taramira, are being cultivated in 53 countries fatty acids among all vegetable oil, which is quite
spreading all over the globe. The oil and protein content desirable for good health. Both the essential fatty acids
varies from 37 to 49% and 22-28%, respectively. The seed (EFA) such as linoleic acid (C18:2) and linolenic (C18:3)

and oil are used as condiment in the preparation of pickles are present in rapeseed-mustard oil. Rapeseed-mustard oil
and for flavouring curries and vegetables. The oil is has high level of antioxidant, which retards growth of free
utilized for human consumption throughout the northern radicals mainly responsible for disease like cancer and
India in cooking and frying purposes. It is also used in the ageing. Glucosinolates present in seed meal has shown
preparation of hair oils and medicines. It is used in soap anticancer properties. Brassica species are very rich in
making, in mixtures with mineral oils for lubrication. phenolic compounds and glucosinolates. Rapeseed-
Rapeseed oil is used in the manufacture of grease. The oil mustard crops in India comprise traditionally grown
cake is used as feed and manure. Green stem and leaves indigenous species, namely toria (Brassica campestris L.
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var. toria), brown sarson (Brassica campestris L. var.
brown sarson), yellow sarson (Brassica campestris L.
var. yellow sarson), Indian mustard [Brassica juncea
(L.) Czern & Coss], black mustard (Brassica nigra)
and taramira (Eruca sativa/vesicaria Mill.), which have
been grown since about 3,500 BC along with non-
traditional species like gobhi sarson (Brassica napus
L.)and Ethiopian mustard or karanrai (Brassica carinata
A. Braun).

Rapeseed—mustard crops in India are grown in diverse
agro-climatic conditions ranging from north-eastern/north-
western hills to down south under irrigated/rainfed,
timely/late sown, saline soils and mixed cropping. Indian
mustard accounts for about 75-80% of the 5.8 million
hectare (mha) under these crops in the country during
2009-10. The cultivation of brown sarson which once
dominated the entire rapeseed- mustard growing region is
now shadowed by Indian mustard. There are two different
ecotypes of brown sarson: lotni (self-incompatible) and
tora (self-compatible). The ‘lotni’ is predominantly
cultivated in colder regions of the country particularly in
Kashmir and Himachal valley.The‘tora’on the other hand
is cultivated in limited areas of eastern Uttar Pradesh.
Yellow sarson is now mainly grown in Assam, Bihar,
north- eastern states, Orissa, eastern Uttar Pradesh and
West Bengal. Toria is a short duration crop cultivated
largely in Assam, Bihar, Orissa and West Bengal in the
east mainly as winter crop. In Haryana, Himachal
Pradesh, Madhya Pradesh, Punjab, Uttarakhand and
western Uttar Pradesh, it is grown as a catch crop.
Taramira is grown in the drier parts of north-west India
comprising the states of Rajasthan, Haryana and Uttar
Pradesh. Gobhi sarson and karan rai are the new emerging
oilseed crops having limited area of cultivation. Gobhi
sarson is a long duration crop confined to Haryana,
Himachal Pradesh and Punjab. Rapeseed-mustard crops
because of their low water requirement fit well in the
rainfed cropping system of resource poor farmers.

Important oil seed crop grown in cool season sub
tropics, higher elevations and winter crops. Rapeseed oil
was produced in the 19" century as a source of a lubricant
for steam engines. It was less useful as food for
animals or humans because it has a bitter taste due to
high levels of glucosinolates. Varieties have now been
bred to reduce the content of glucosinolates, yielding a
more palatable oil. This has had the side effect that the oil
contains much less erucic acid.

The oil and protein content varies from 37 to 49% and
22-28%, respectively. The seed and oil are used as
condiment in the preparation of pickles and for flavouring
curries and vegetables. The oil is utilized for human
consumption throughout the northern India in cooking and
frying purposes. It is also used in the preparation of hair
oils and medicines. It is used in soap making, in mixtures
with mineral oils for lubrication. Rapeseed oil is used in
the manufacture of grease. Theoil cake is used as feed
and manure. Green stem and leaves are a good source of
green fodder for cattle. The leaves of young plants are
used as green vegetable as they supply enough sulphur and
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minerals in the diet. In the tanning industry, mustard oil is
used for softening leather.

Rapeseed oil is one of the oldest vegetable oils, but
historically was used in limited quantities due to high
levels of erucic acid, which is damaging to cardiac
muscle of animals, and glucosinolates, which made it less
nutritious in animal feed (Sahasrabudhe, 1977). Rapeseed
oilcan contain up to 54% erucic acid (CFR, 2010). Food-
grade canola oil derived from rapeseed cultivars, also
known as rapeseed 00 oil, low erucic acid rapeseed oil,
LEAR oil, and rapeseed canola-equivalent oil, has been
generally recognized as safe by the United States Food
and Drug Administration (The Commission of the
European Communities, 1980). Canola oil is limited by
government regulation to a maximum of 2% erucic acid by
weight in the USA and 5% in the EU (Humbert et al.,
2001), with special regulations for infant food. These low
levels of erucic acid are not believed to cause harm in
human neonates.

Rapeseed-mustard oil contains lowest level of
saturated fatty acids among all vegetable oil, which is
quite desirable for good health. Both the essential fatty
acids (EFA) such as linoleic acid (C18:2) and linolenic
(C18:3) are present in rapeseed-mustard oil. Rapeseed-
mustard oil has high level of antioxidant, which retards
growth of free radicals mainly responsible for disease like
cancerand ageing. Glucosinolates present in seed meal has
shown anticancer properties. Brassica species are very rich
in phenolic compounds and glucosinolates.

Area and Distribution: The Important Rapeseed Mustard
growing countries of the world are India, Canada, China,
Germany, France & Poland. India ranks third (after China
& Canada) In the world in respect of acreage and
Production.

CONSTRAINTS IN PRODUCTION

The rapeseed-mustard, which contributes nearly 80%
of the total rabi oilseed production, is a vital component in
edible oil sector. The rapeseed- mustard crops are diverse
in their agro-climatic requirements and crop management
practices. The production constraints facing each of the
crops are also diverse in nature. The objective of raising
domestic availability of edible oil can be realized only by
increasing the productivity of these oilseed crops.
Enhancing the production and productivity of the crop
assumes significance; not only from the farmers’
viewpoint but also for the edible oil industry and other
vertically and horizontally linked enterprises. The major
constraints faced by these crops are:

e Uncertainty of acreage of the crops due to several
factors: climatic, biological, natural resources and
policy decisions.

e Low and erratic rainfall leading to continuous
moisture stress/ drought over the years. Seedling
stage is most sensitive to moisture stress followed
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by flowering. Farmers are also not well versed
with the moisture conservation techniques.
Irrigation with saline and alkali-blended water in
most of the areas of Rajasthan and parts of UP,
Haryana and Punjab resulting in salinity builds
up.

Mono cropping in most of the major areas has led
to soil deficiency for nutrients and built-up of soil
borne pathogens.

Stress caused by insect, nematodes, fungal,
bacterial and viral pathogens, Orobanche and
weeds collectively result in approximately 45%
yield loss annually.

Table 1: Major Rapeseed & Mustard growing countries in the world

High temperature during crop establishment
(mid-September to early- November), cold spell,
fog and intermittent rains during crop growth
causeconsiderableyieldlossesbyphysiologicaldiso
rderandappearance and proliferation of
white rust, downy mildew and Sclerotinia stem
rot diseases and aphid pest.

Farmer’s reluctance in using balanced dose of
fertilizers, poor adoption of plant protection
measures to control pest, diseases and weeds and
harvesting at improper time.

Country Area ( m ha) Production (m tonnes) Yield (Kg/hectare)
Bangladesh 0.24 0.22 916
Canada 6.51 11.86 1821
China 7.37 13.08 1775
Denmark 0.17 0.58 3486
France 1.46 4.81 3286
Germany 1.46 5.70 3899
India 5.59 6.61 1181
Pakistan 0.41 0.16 852
Poland 0.32 2.07 2700
Swedan 0.17 0.28 2553
World 31.68 59.07 1864

Table 2: Major Rapeseed & Mustard growing States in India area, Production and Productivity of Rapeseed & Mustard in
India duringlast five year (2015-16 to 2020-21).

State Area (m ha) Production (mt) Yield (Kg/ha)
Andhra Pradesh 2.0 4.0 500
Assam 170.4 279.5 610
Bihar 98.3 86.8 1132
Chhattisgarh 25.8 50.2 514
Gujarat 361.0 213.0 1695
Haryana 962.0 559.0 1721
Himachal Pradesh 4.7 9.0 520
Jammu & Kashmir 48.9 59.9 817
Jharkhand 145.7 186.0 783
Karnataka 1.0 2.0 500
Madhya Pradesh 919.2 784.6 1172
Maharashtra 2.0 9.0 222
Orissa 4.0 14.6 275
Punjab 41.0 32.0 1281
Rajasthan 3814.6 2834.7 1346
Tamil Nadu 0.1 0.6 230
Uttar Pradesh 836.0 662.0 1263
Uttarakhand 16.9 18.1 933
West Bengal 474.8 446.9 1062
Others 100.6 110.6 909
All India 8028.9 6362.6 1262
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Future challenges: The following future breeding
challenges are targeted for improvement of oilseed
Brassica:

e There is a need to broaden the genetic base; the
regions of higher diversity should be explored.
The exploration and collection from unexplored
areas / hotspots are extensively needed.

o Exploration from the countries like Australia,
Canada, China, Japan, Russia, Spain, Sweden;
especially for quality, high heterosis (oil content,
yield), biotic, abiotic stress and wild species.

e Introduction of germplasm of wild / weedy
relatives as well as cultivated species of rapeseed-
mustard from the centers / areas of rich generic
diversity.

e  Multi-location evaluation and characterization of
germplasm, and subsequently their proper
documentation is required to be strengthened.

e  Molecular characterization of germplasm.

¢ Maintenance of gene pool for various traits such
as quality, biotic and abiotic stresses.

e Participation of farmers during collection of
germplasm and indigenous knowledge.

o Development of a core set of the germplasm for
different traits for efficient handling and
utilization of germplasm.

o Development of varieties for specific area and
purposes.

o Development of CMS based hybrids.

o Development of nutrionally superior varieties etc.

Future Research Plans: It would concentrate on the
following key researchable areas to achieve quantum jump
in production and productivity of rapeseed-mustard:

o Efficient utilization of rapeseed-mustard genetic
resources.

e Exploitation of available heterosis in mustard and
toria for further enhancing the yield potential.

e Developing high yielding varieties/hybrids with
improved oil and seed meal quality for food, feed
and industrial uses using conventional as well as
biotechnological approaches.

e Development of thermo and photo in sensitive
genotypes for diverse cropping systems under
varied agro-ecological situations.

o Development of cultivars with high water and
nutrient use and photosynthetic efficiency for
different situations.

o DevelopmentofdesignerBrassicafordifferentfattya
cidsprofile&value-added product.

o Development of rapeseed mustard genotypes
tolerant to various biotic (Alternaria blight,
Sclerotinia rot, white rust, Orobanche, mustard
aphid, painted bug) and abiotic stresses (drought,
temperature and salinity).

e  Productiontechnologiesformustardbasedcropping
systemsunderclimate change scenario.
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e Bio-molecules, bio-remediation and bio-fertiliza-
tion for environmental safety.

e Survey and surveillance of insect-pests, diseases
and weeds under climate change.

e Remote sensing for energy-water balance, disease
and insect-pest surveillance, forewarning and
crop modelling.

e Bio-intensive integrated pest management (IPM)
module development for major insect pests and
diseases.

e Host-pathogen interaction and induced resistance
for management of diseases.

e Impact of pesticide residues on the dynamics of
soil flora fauna and environment.

e Socio-economic operational and institutional
constraints in the transfer of technology, yield
gap analysis and farmer’s perceptions.

o Development of information technology (IT)
based decision support systems, innovations in
knowledge  management and technology
dissemination.

e Impact of policies (procurement, price, export-
import, storage, incentives etc.) and development
programmes on area and production of rapeseed-
mustard.
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ABSTRACT

Three years field experiment was conducted on sesame during Kharif 2015 to 2017 to find out the effect of
climate factor and management for foliar disease in sesame. In this experiment, i.e. three sesame varieties, JTS-8,
TKG-21 and GT-10 were sown with two treatments protected and unprotected. The severity of powdery mildew and
Alternaria and Cercospora was recorded at weekly intervals using O - 5 grade scale. The disease severity was
correlated with the weather parameters. Correlation of diseases with the weather parameters indicated that Alternaria
and Cercospora severity was positively correlated with Relative humidity observed during morning and evening.
Similarly, the powdery mildew was also positively correlated with relative humidity.

Keywords: Foliar diseases, Sesame, Weather parameters

Sesame (Sesamum indicum L.) is an ancient oilseed
crop. It plays an important role in the oilseed economy
throughout the world. The fungal foliar diseases,
Alternaria, Cercospora, and Powdery mildew of sesame
are important in Jabalpur area, disease incidence in field
resulting in heavy yield losses (Gupta et al., 2018). The
pathogen attack plant at all growth stages. An attempt was
made to find out the weather parameters responsible for
the development of the diseases.

MATERIALS AND METHODS

Three years field experiment was conducted on
sesame during Kharif, 2015 to 2017 to find out the effect
of climate factor and management for foliar disease in
sesame (Fig.1). In this experiment, three sesame varieties,
JTS-8, TKG-21 and GT-10 were sown with two
treatments, protected and unprotected. Under protected
treatment; Seed treatment with Carbendazim 50 WP,
2g/kg of seed. Soil Application of Tricoderma viridae 2.5
kg/ha; and two spraying with Sulphex (3g/lit of water),
(0.1% Carbendazim50WP + 0.2% Mancozeb) at early
growth stage of crop and under unprotected treatment no
spraying was taken up. The severity of powdery mildew,
Alternaria and Cercospora was recorded at 15 days
interval of disease appearance using 0 - 5 grade scale
(Anonymous, 2014). The disease severity was correlated
with the weather parameters. The average of weather
parameters viz., Maximum temp., Minimum Temp.,
Relative humidity (morning), Relative humidity (evening),
wind speed and total rainfall prior to seven days of disease
appearance was subjected to correlation and regression
analysis.

RESULTS AND DISCUSSION

The results indicate that Correlation of Alternaria and
Cercospora disease severity with the weather parameter
was positive with relative humidity observed during
morning and evening. Similarly, powdery mildew was also
positively correlated with relative humidity (evening).
JTS-8 and TKG-21 recorded maximum intensity of
powdery mildew, alternaria and Cercospora leaf spot in
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unprotected as compare to protected. However, TKG-55
was found moderately resistant for all the foliar diseases.
Step wise multiple regression analysis showed that the
mean disease intensity of Alternaria, Cercospora and
powdery mildew by the variable maximum temperature
(X1), minimum temperature (X2), relative humidity (X4)
and rain fall (X5) and wind speed (X6). The R? value of
the function ranged from 0.88 to 0.98.

The liner prediction equation for

Powdery mildew = -48.39+0.009 RF+0.23 T (maxi) +
0.97 T (mini) + 0.20 Rh (m) + 0.51 Rh (ev) - 0.43(WS5)
Alternaria leaf spot =-38.74+0.001RF + 0.35 T (max) +
0.60 T (mini) 0.006 Rh (m) + 0.21Rh(e) + 0.32Ws
Cercospora leaf spot: Y= -63.43 + 0.00RF + 049 T
(maxi) +1.09 T (mini) + 0.08 Rh (m) + 0.43Rh (e) +
0.25Ws

Were selected as the best fit for predicating the
powdery mildew, Alternaria leaf spot and Cercospora leaf
spot disease of sesame wunder normal epiphytotic
condition. The present findings are similar with the results
Patel and Patel (1990) who reported higher temperature
(35°C) and low relative humidity to be favorable for
maximum disease incidence for blight of green gram.

It was concluded that Alternaria and Cercospora
severity was positively correlated with relative humidity
observed during morning and evening. Powdery mildew
was also positively correlated with relative humidity
(evening). Influence of weather parameters on foliar
disease of sesame indicated that, the crop sown in the
month of June recorded tolerant reaction and higher yield
as compared to the late sown crop.
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ABSTRACT

The effect of sixteen plant extracts were evaluated for the management of root & stem rot of sesame by
seed soaking method under in-vivo (sick plot condition) at 20 percent of concentrations in two sesame varieties. In
variety RT-346 garlic extract was found most effective as a seed treatment among all the tested plant extract against
M. phaseolina by 78.44 percent of healthy plant followed by the onion 77.28 percent. In VRI-1 variety, garlic extract
was found most effective as a seed treatment among all the tested plant extract against M. phaseolina by 79.66 per
cent of healthy plant followed by the onion 75.81 per cent.

Keywords: Macrophomina, Management, Plant extract, Sesame

Sesame (Sesamum indicum L.) is one of the world’s
oldest oilseed crops and has been cultivated in Asia since
ancient times and largely produced for its oil and is also
used as a flavoring agent. The seeds of sesame contain 40
to 63 percent oil, which contains significant amount of
oleic and linoleic acids. Sesame phyllody is the most
destructive disease in India. Among the fungal diseases,
Macrophomina root and stem rot Alternaria leaf
blights, Phytophthora leaf spot, Cercospora leaf spot,
Powdery Mildew are important diseases of sesame.
Macrophomina phaseolina earlier reported by Aly et al.,
(2001) & Gupta et al., (2018) M. phaseolina is a seed and
soil borne fungal plant pathogen that causes charcoal rot
disease in more than 500 different monocotyledonous and
dicotyledonous plant species including. The fungus exists
in two forms, one is saprophytic named Rhizoctonia
bataticola which mainly produce microsclerotia and
another is pathogenic i.e., Macrophomina phaseolina
where the pathogen mainly produces pycnidia. Present
investigation was undertaken to evaluate the effect of
sixteen plant extracts for the management of root and stem
rot of sesame by seed soaking method under in-vivo (sick
plot condition) at various concentrations in two sesame
varieties

MATERIALS AND METHODS

The clean and fresh plant parts such as leaves, cloves,
bulbs and flowers were collected and washed them with
the help of the running tap water and dried at room
temperature for removal of excess amount of moisture and
water content for 10-15 days. After that, roughly crushed
them with the help of a hand or mixer grinder and makes
the powder form of it. The 1:1 w/v each plant powder and
sterilized distilled water were mixed and heated at 80°C
for 10 minutes. This aqueous extract is sterilized with the
help of autoclave. The soil was sterilized with the help of
an autoclave at 121.6°C temperature and 1.05 kg/cm? for
20 minutes and clay pots of 20 cm diameter were sterilized
by the 5 per cent of formalin solution for 15 minutes and
left to dry out for two weeks. Mass media of M.
phaseolina were added to the soil at the rate of 10% per
pot of soil weight and mixed thoroughly. The sterilized
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pots were filled with sterilized soil (each pot contained
500 gm of soil mixed with inoculum) mixed with the
inoculum of M. phaseolina as described before by 10% of
soil weight then watered and left for two weeks to ensure
establishment and distribution of the inoculum in the soil.
Surface sterilized sesame seeds of two varieties RT-351
and VRI-1 were soaked in autoclaved plant extract (20%
concentration) for 15 minutes and then left to air dry for
24 hours before sowing in M. phaseolina infected potted
soil. Seed treated with water soaked only was used in
control pots. Three pots each planted with 10 sesame seeds
were used for each treatment. The percentage of pre and
post-emergence and root & stem rot has been observed for
disease development after 15-20 and 25-30 days of sowing
sesame.
RESULTS AND DISCUSSION

In variety RT-346, garlic extract was found most
effective as a seed treatment among all the tested plant
extract against M. phaseolina by 78.44 per cent of healthy
plant followed by the onion 77.28 per cent while in VRI 1
variety, garlic extract was found most effective as a seed
treatment among all the tested plant extract against M.
phaseolina by 79.66 per cent of healthy plant followed by
the onion 75.81 per cent. Similar result was found by
Hoda et al., (2010) who evaluated agqueous plant extract by
soaking sesame seed before sowing in sick pot under
greenhouse conditions by providing 80-90 per cent of
healthy plants. The present investigation was also
supported by EI-Fiki et al., (2004) who evaluated filtered
and autoclaved plant extract of Cumin, Ginger, Marjoram,
Garlic, Rhubarb, Eucalyptus, Thyme, Anise, Rosselle,
Fennel, Azhdarchid and Clove by soaking sesame seed
and found that the filtered extract of garlic significantly
better than the autoclaved extracts for decreasing disease
incidence and increasing the healthy plant percent
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ABSTRACT

Seed mycoflora of 165 genotypes of sesame in (AVTs & IVTs) were detected using seed health testing
methods viz., paper towel method, standard blotter method, and standard agar plate method and six distinct fungi
viz.,Alternaria, Macrophomina, Fusarium, Aspergillus, Penicillium, and Rhizopus spp. were detected. In the three
methods employed to identify seed mycoflora the standard blotter method has identified the maximum number of
seeds infected by fungi compared to paper towel method and standard agar plate method. After a few days of
germination, it was observed that the majority of the seeds were infected with disease, which hampered normal
seedling growth and resulted in abnormal and rotted seedlings.

Keywords: Sesame, Seed mycoflora

Sesame crop is attacked by many phytopathogens like
where most of them are seed borne, seed borne mycoflora
are carried over by infected seeds and they cause
deterioration of seed in soil-affecting germination, causing
seedling mortality and further infection of foliage is
observed at growth stage. Different fungi viz., Alternaria
sesami, Curvularia species, Macrophomina phaseolina,
Cercospora sesami, Fusarium oxysporum f. sp. sesami,
Helminthosporium, Penicillium and Rhizopus spp. were
associated with sesame seed (ISTA, 1999). Some other
fungus like Aspergillus niger, A. nidulans, A. alba and A.
flavus (that produce a toxic secondary metabolite called
Aflatoxin) were also isolated from the seeds of sesame.
These mycoflora are causing qualitative and quantitative
losses in sesame. Among them M. phaseolina, A. sesami,
Cercospora sesami and Curvularia spp. were the most
prevalent fungi ranging from 23.9 to 35.4% (Rana singh et
al., 2019). Early identification of seed mycoflora is very
important to ensure the production, quality and health.
Therefore, to plan the management practices,
identification of these pathogens is very important (Nayyar
et al., 2013).

MATERIALS AND METHODS

The Research work was conducted during the year
2014 to 2018 and sesame seeds of 165 genotypes (AVTs
&IVTs) were taken from All India Coordinated Research
Project on Sesame and Niger, College of Agriculture,
JNKVV, Jabalpur. Seed samples of sesame were tested by
using Paper towel, Standard blotter. In paper towel method
50 seeds are taken from each genotype and in blotter paper
method 25 seeds were taken from each and kept in seed
germinator at 25 °C and relative humidity was 89.4 % and
10 seeds were taken from each genotype for standard agar
plate method and kept in BOD incubator. After seven days
the mycoflora associated with sesame seed samples were
observed under the microscope and the number of infected
seeds and seedlings were noted. Also, the fungal incidence
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in each genotype and germination percentage were
calculated using paper towel method.

RESULTS AND DISCUSSION

Six distinct fungi Alternaria, Macrophomina,
Fusarium, Aspergillus, Penicilium, and Rhizopus spp.
were detected using the two seed health testing methods.
Data revealed that maximum fungi were observed in the
genotype RT-346 and followed by TKG-22 Maximum
number of seed infected with fungi were observed in the
blotter method and it was observed that Macrophomina
phaseolina was the predominant fungi identified through
paper towel method and Alternaria spp. through standard
blotter method and Aspergillus spp. was seen more in
standard agar plate method.The Current studies are similar
with the findings of Pravallika et al., (2018) who evaluated
28 seed samples of sesame to detect the seed borne
mycoflora and isolated seven fungal species belonging to
six genera associated with the seed of sesame indicating
their seed borne nature and concluded that the standard
blotter method as the best, simple and sensitive method for
the detection of mycoflora associated with sesame seed.

The fungal incidence on each genotype calculated
based on number of infected seeds and seedlings ranged
from 6 to 30 % seeds of sesame under paper towel method
and 8 to 44 % in standard blotter methodand from 10 to 40
% in standard agar plate method.

Among the thirteen genotypes, germination
percentage ranged from 82 to 96 % with minimum noticed
in RT-346 with 82 % followed by RT-389 with 84 % and
maximum germination percentage was found in TKG-
22(NC) with 96 % followed by GT-10(NC) and RT-390
with 94 %.

It could be concluded that from different seed testing
methods sesame seeds were associated with six fungi viz.,
Macrophomina phaseolina, Cercospora sesamicola,
Alternaria sesami, Aspergillus sp., and Rhizopus spp. and
presence of these mycoflora affected the normal growth of
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sesame seedling and resulted in abnormal and infected
growth of seedlings. Standard blotter method was found to
be the best method for the identification of seed mycoflora
as a greater number of the seeds infected with fungi were
identified in this method and it was a simpler method
compared to the paper towel method.
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ABSTRACT

Correlation and path analysis were carried out to determine the effect of various traits as components of
seed yield in 34 safflower genotypes. The genotypes were evaluated in  RBD with three replications during Rabi
2021, at the central research farm of the Department of Genetics and Plant breeding at Sam Higginbottom University
of Agriculture, Technology, and Sciences in Prayagraj. The analysis of variance exhibited significant difference for
all the characters suggesting the presence of inherent genetic variations among the genotypes. Correlations among
the traits revealed that the Harvest index and seed yield/plant had a positive and substantial correlation. Harvest
index, seed index, number of seeds/capitulum, and number of capitula/plant were discovered by path analysis at the
phenotypic level as essential direct components for seed yield/plant.

Keywords: Correlation and path analysis, GCV, Genetic Advance, PCV, Heritability, Variability

An essential oilseed crop, safflower (Carthamus
tinctorius L.), is able to endure climate change because of
its low water and input requirements, as well as its wide
range of soil type adaptability. Safflower is a significant
oilseed crop because it contains 78% PUFA (Linoleic
Acid), which is advantageous for those with heart disease
because it lowers blood cholesterol levels (Nimbkar 2002).
Correlation and path analysis gives the relation between
direct and indirect effect of yield attributing characters
with each other.  Correlation and path analysis were
carried out to determine the effect of various traits as
components of seed yield in 34 safflower genotypes.

MATERIALS AND METHODS

The experiment was carried out during rabi 2021-22
with 34 genotypes of safflower including one check in
RBD with . with three replications. Each genotype was
raised in five rows of three meters each, with a spacing of
45 x 20 cm. To guarantee good crop stand, recommended
agronomic and plant protection techniques were carried
out. By selecting five randomly chosen plants from each
plot, the mean data were collected on twelve yield-
contributing characteristics, including days to 50%
flowering, plant height, number of primary branches,
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number of secondary branches, number of capitula per
plant, capitulum diameter, number of seeds per capitulum,
days to maturity, 100 seed weight, biological yield, and
seed yield per plant. The computation of phenotypic
correlations followed Weber and Moorthy's
recommendations (1952). To determine the direct and
indirect effects, path coefficient analysis was done for
variables that had strong phenotypic correlation
coefficients with seed yield, as recommended by Wright
(1921) and demonstrated by Dewey and Lu (1959). The
statistical data analyze by using ‘R software v 4.2.1’(R
Core Team 2021., R: A language and environment for

statistical computing. R foundation for statistical
computing, Vienna, Austria. URL https://www.R-
project.org/.

RESULTS AND DISCUSSIONS

Correlation and Path analysis: At both the phenotypic
and genotypic levels, there was a positive and significant
correlation for the number of capitulum/plant, secondary
branches/plant, seeds/capitulum, harvest index, and
biological yield/plant. As a result, these traits became the
most significant correlates of safflower seed output/plant.
The number of effective capitula/plant was significantly
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positively correlated with seed yield, according to Nair et
al. (2006). The traits, number of primary branches/plant,
the number of seeds/capitulum, and the number of
capitulum/plant each had greatest direct influence. The
indirect impact of the quantity of capitula/plant resulted in
the direct impact of 100-seed weight on seed output. These
characteristics, which are essential parts of seed output,
may help to boost safflower seed yield. Seed index, plant
height, and capitulum diameter all had less of an impact on
plant seed vyield directly than did the number of
capitula/plant (Malleshappa et al. 1989, Pandya et al.
1996). The relationship between the number of
seeds/capsule and the weight of 100 seeds for each plant
showed a positive and significant association.
Additionally, route coefficient analysis showed that 100-
seed weight had the greatest direct effect, followed by
number of seeds/capsules (Pushpavalli et al. 2016).
Between seed yield/plant, number of seeds/capitulum, and
100-seed weight, a significant and favorable association
was found. The breeding program will be more effective
in increasing yield by selecting for these features. As a
result, these characteristics could be regarded as the most
crucial determinants of safflower seed yield.

According to a correlation coefficient study, there was
a substantial and positive correlation between the number
of capitulum/plant, secondary branches/plant, seeds/
capitulum, harvest index, and biological yield/plant at both
the phenotypic and genotypic levels. The number of
capitulum/plant demonstrated the largest direct effect.

The path coefficient analysis was used to calculate the
direct and indirect contributions of various characters to
the seed
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Table 1 Phenotypic & genotypic correlation coefficients among different characters in safflower

Genotypes DF50% PH NPBPP NSBPP NCPP DC NS PC 100 SW DM BY PP HI SY PP
DF50% 1**  0.0859 -0.1113 -0.1032 -0.03 0.1714 -0.3373 0.143  0.926 ** -0.19 0.0828  -0.1259
1** 00817 -0.1165 -0.0955 -0.022 -0.022  -0.2982 **  0.1105 0.8461 ** -0.1805 0.081 -0.1194
PH 1**  -0.1257 -0.1534  -0.346 * -0.5679** -0.0184 -0.216 0.1172 -0.4547 ** -0.1998 -0.4188*
1**  -0.1164 -0.1485 -0.3407 ** -0.1373 -0.0151  -0.2023* 0.1118 -0.4507 ** -0.1964 * -0.4148 **
NPBPP 1** 0.9303 ** 0.6894 ** 0.453 ** 0.0741  -0.4021* 0.0123 0.5461** 0.668 ** 0.599 **
1** 0.8853 ** 0.6698 **  0.1516 0.0779 -0.3659 **  0.01 0.5323 ** (0.6499 ** (.5851 **
NSBPP 1** 0.7752 **  0.3078 0.0152  -0.3591* 0.0434 0.5823** 0.6761** 0.636 **
1**  0.7606 **  0.0465 0.0094 -0.3296 ** 0.0319 0.573** 0.662 ** 0.6252 **
NCPP 1** 0.8402 **  -0.049 -0.2236  0.1434 0.8792 ** 0.7916 ** 0.9128 **
1** 0.2116 * -0.047  -0.2073* 0.1337 0.8744** 0.7865** 0.908 **
DC 1** 0.6911 **  0.0818 0.0883 1.1668 ** 0.9622 ** 1.1148 **
1** 0.209 * 0.0608 0.0261 0.308 ** 0.2538 * 0.3015 **
NSPC 1** -0.2446  -0.2118 0.239 0.096 0.2008
1** -0.2055* -0.2021* 0.2318*  0.0968  0.1966 *
100SW 1** -0.0485  0.0144 -0.1336 -0.022
1** -0.0387  0.0146 -0.1216  -0.0172
DM 1** -0.0275 0.1762 0.0267
1** -0.0261 0.1691 0.0259
BYPP 1** 0.7132 ** 0.9826 **
1** 0.7109 ** 0.9818 **
HI 1** 0.8079 **
1** 0.8066 **
SYPP 1**
l **
*** significant 1% and 5% level of significance respectively
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Table 2 Path coefficient analysis showing direct and indirect effect of different characters on seed yield in safflower genotypes

Genotypes DF50% PH NPBPP NSBPP  NCPP
DF50% -0.512  0.000 -0.003 0.004 -0.008
0.010 0.000 -0.002 0.003 -0.003
PH -0.007 0.324 -0.004 0.006 -0.088
0.001 0.093 -0.002 0.005 -0.049
NPBPP 0.009 0.000 0.378 -0.039 0.175
-0.001 0.000 0.656 -0.028 0.097
NSBPP 0.008 0.000 0.028 -0.663 0.196
-0.001 0.000 0.012 -0.479 0.110
NCPP 0.002  0.000 0.021 -0.033 1.198
0.000 -0.001 0.009 -0.024 1.055
DC -0.014 0.000 0.014 -0.013 0.213
0.000 0.000 0.002 -0.001 0.031
NSPC 0.027  0.000 0.002 -0.001 -0.012
-0.003 0.000 0.001 0.000 -0.007
100SW -0.011 0.000 -0.012 0.015 -0.057
0.001  0.000 -0.005 0.010 -0.030
DM -0.074  0.000 0.000 -0.002 0.036
0.008 0.000 0.000 -0.001 0.019
BYPP 0.015 0.000 0.017 -0.025 0.223
-0.002 -0.001 0.007 -0.018 0.127
HI -0.007 0.000 0.020 -0.029 0.201
0.001  0.000 0.009 -0.021 0.114
SYPP -0.512 0.000 -0.003 0.004 -0.008
0.010 0.000 -0.002 0.003 -0.003

DC
0.005
0.000
-0.017
0.001
0.014
-0.001
0.009
0.000
0.026
-0.002
-0.787
-0.181
0.021
-0.002
0.003
0.000
0.003
0.000
0.036
-0.002
0.030
-0.002
0.005
0.000

NSPC 100swW DM BYPP HI SYPP
-0.012 0.009 0.056 -0.112 0.013 -0.512
-0.007 0.003 -0.007 -0.132 0.015 0.010
-0.001 -0.014 0.007 -0.269 -0.033 -0.007
0.000 -0.005 -0.001 -0.329 -0.037 0.001
0.003 -0.027 0.001 0.323 0.110 0.009
0.002 -0.009 0.000 0.389 0.122 -0.001
0.001 -0.024 0.003 0.344 0.112 0.008
0.000 -0.008 0.000 0.419 0.125 -0.001
-0.002 -0.015 0.009 0.519 0.131 0.002
-0.001 -0.005 -0.001 0.639 0.148 0.000
0.024 0.005 0.005 0.688 0.159 -0.014
0.005 0.001 0.000 0.225 0.048 0.000
1.122 -0.016 -0.013 0.141 0.015 0.027
0.650 -0.005 0.002 0.169 0.018 -0.003
-0.009 0.218 -0.003 0.009 -0.022 -0.011
-0.005 -0.200 0.000 0.011 -0.023 0.001
-0.007 -0.003 0.224 -0.016 0.029 -0.074
-0.005 -0.001 0.411 -0.019 0.032 0.008
0.008 0.001 -0.002 -0.294 0.118 0.015
0.005 0.000 0.000 0.588 0.134 -0.002
0.003 -0.009 0.011 0.421 0.398 -0.007
0.002 -0.003 -0.001 0.520 -0.835 0.001
-0.012 0.009 0.056 -0.112 0.013 -0.512
-0.007 0.003 -0.007 -0.132 0.015 0.010

DF50% = Days to 50% flowering, PH = Plant height, NPBPP = Number of primary branches per plant, NSBPP = Number of secondary branches per plant, NCPP = Number of capitulum per plant, DC =
Capitulum diameter, NSPC = Number of seeds per capitulum, 100SW = 100 Seed weight, DM = Days to maturity, BYPP = Biological yield per plant, HI = Harvest index, SYPP = Seed yield per plant
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ABSTRACT

In the present study, genotypic and phenotypic variability were worked out on 34 genotypes of safflower
for yield and yield contributing characters at Department of Genetics and Plant breeding at Sam Higginbottom
University of Agriculture, Technology, and Sciences in Prayagraj during rabi 2021. The experiment was conducted
by using RBD design with three replications. The information was compiled using 12 characters to examine the
genotypes of safflower with regard to genetic variability, heritability, the connection of yield contributing
components with yield The highest percentage of PCV (64.93), GCV (65.26) and heritability (99% ) were found
for number of Capitulum per plant. Low heritability estimates were found for the seed index and capitulum diameter
whereas moderate genetic gain was seen for capitulum diameter, days to maturity, days to 50% flowering, and plant
height. When a trait is highly heritable and genetic progress as a percentage of the mean, it is likely that additive
gene action, with equal contributions from non-additive and additive gene action, is responsible for the trait.

Keywords: Genotypic variability, Phenotypic variability, Safflower

Safflower (Carthamus tinctorius L.), can endure
climate change because to its low water and input
requirements, as well as its wide range of soil type
adaptability. Safflower is produced in 500000 mt annually
across 60 different nations. India, the world's top producer,
accounts for about half of global production and a majority
of global consumption. The tap root system of a safflower
plant contributes to the enhancement of soil structure and
aids in the absorption of soil moisture. Since it can
produce linoleic and oleic acid, it can be a wonderful
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replacement for present oilseed crops. Safflower is a
significant oilseed crop because it contains 78% PUFA
(Linoleic Acid), which is advantageous for those with
heart disease because it lowers blood cholesterol levels
(Nimbkar 2002). Safflower is crucial for making
medications from plants and is also used as animal feed in
addition to being beneficial as an oilseed crop. Studying
genetic variability can help identify parents who are
genetically varied because hybrids resulting from parents
of different origins exhibit more heterosis. Correlation and
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path analysis gives the relation between direct and indirect
effect of yield attributing characters with each other. The
genetic base will be widened, genetic resources will be
conserved, and there will be practical applications in plant
breeding thanks to the examination of genetic diversity
and path analysis that follows.

MATERIALS AND METHODS

The experiment was conducted at the Department of
Genetics and Plant breeding at Sam Higginbottom
University of Agriculture, Technology, and Sciences,
Prayagraj for component relationship and genetic
variability of seed yield and its contributing attributes
during rabi 2021-2022. One check of safflower was
among the experimental material's 34 genotypes. Based on
the randomized block design with three replications, these
genotypes were planted in the field. Each genotype was
cultivated in five rows of three meters each, with a spacing
of 45x20 cm To guarantee good crop stand, recommended
agronomic and plant protection techniques were carried
out. By selecting five randomly chosen plants from each
plot, the mean data were collected on twelve vyield-
contributing characteristics, including days to 50%
flowering, plant height, number of primary branches,
number of secondary branches, number of capitula per
plant, capitulum diameter, number of seeds per capitulum,
days to maturity, 100 seed weight, biological yield, and
seed yield per plant. The computation of phenotypic
correlations followed Weber and Moorthy's
recommendations (1952).

RESULTS AND DISCUSSIONS

The analysis of variance showed that there were
substantial differences between the genotypes for all traits.
The data for all 12 characters that displayed significant
differences were then subjected to additional statistical
analysis.

GENETIC VARIABILITY

Thirteen genotypes were found to have higher
seed/plant than Check variety SSF 12-40 out of 34
genotypes that were examined for 12 distinct traits. SSF-
1870, SSF-708, SSF 18-123, SSF 2021-27, SSF 2021-4,
SSF-1871, SSF 2021-18, SSF-1855, SSF 2021-2, SSF-
1833, SSF 2021-6, SSF-1883, and SSF-1708 were among
the varieties that made up these genotypes. Therefore, by
generating variety through hybridization and selection,
these genotypes may be utilized in next breeding programs
to generate superior varieties with advantageous economic
qualities for mankind. For seed output/plant, which came
in second to capitulum count/plant, significant GCV and
PCV were noted. While low GCV and PCV were recorded
for days to maturity, days to 50% flowering, and
capitulum diameter, both moderate GCV and PCV were
recorded for the number of primary and secondary
branches/plant, Seed Index, the number of seeds/
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capitulum, and the biological yield/plant, suggesting that
improvement in these characters may be possible to some
extent.

HERITABILITY AND GENETIC ADVANCE

Number of primary and secondary branches/plant,
number of capitula/plant, biological yield/plant (g), and
seed production/plant (g) all had high genetic advance
estimates as a percentage of the mean. For seed index,
plant height, and the number of seeds/capitulum, high
estimates of heritability were combined with moderate
genetic advance as% of mean; on the other hand, low
estimates of heritability were combined with minimal
genetic advance as % of mean for days to 50% flowering,
capitulum diameter, and days to maturity. Since these
qualities are controlled by additive gene action, direct
selection can be used to enhance them. In terms of
biological yield/plant, number of secondary branches,
number of capitulum/plant and seed yield/plant (g), GCV
and high heredity were noted. This demonstrated that these
qualities are advantageous for selection in breeding
programs because they are relatively less influenced by the
environment.

According to the results of the current investigation,
13 safflower genotypes viz; SSF-1870, SSF-708, SSF18-
123, SSF2021-27, SSF2021-4, SSF-1871, SSF2021-18,
SSF-1855, SSF2021-2, SSF-1833, SSF2021-6, SSF-1883,
and SSF-1708 possessed the highest seed yield per plant
relative to the control variety SSF-12-40. The results of
the analysis of variance also support the conclusion that all
the investigated features exhibit significant variation
among genotypes. For seed output/plant, which came in
second to Capitulum count/plant, significant GCV and
PCV were noted. In contrast, characters with reasonable
estimations of GCV and PCV both included the number of
primary and secondary branches/plant, the Seed Index, the
number of seeds/Capitulum, and the biological yield/plant.
Additionally, genetic data showed that all features, with
the exception of Capitulum diameter and seed index,
showed substantial heritability (in the broad sense).
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Table 1 Analysis of Variance for 12 different characters in Safflower

Mean Sum of Square

Replication(df=2) Genotypes(df=33)

Error(df=66)

Days to 50% flowering 0.14 42.96" 1.60
Plant Height (cm) 1.04 317.44™ 1.86
No. of primary Branches 0.41 435" 0.76
No. of secondary Branches 0.38 348.17" 4.20
No. of Capitulum per plant 1.96™ 713.43" 2.41
Diameter of Capitulum (cm) 0.06 0.03 0.02
No. of seeds per capitulum 0.67 84.82" 1.88
100 seed weight (gm) 0.13 3.22" 0.20
Days require to maturity 9.21 38.60 0.60
Biological yield per plant (gm) 1.98™ 2236.815™ 0.44
Harvest Index 3.71 546.92" 0.80
Seed yield per plant (gm) 0.53 1922.653" 0.61
** * significant 5% and 1% level of significance respectively
Table 2 Genetic parameters for 12 characters in Safflower

Characters GV PV GCV PCV H?(bs) GA GA %Mean
Days to 50% Flowering 13.78 15.39 3.48 3.68 90.00 7.24 6.79
Plant Height (cm) 105.19 107.05 7.89 7.96 98.00 20.94 16.10
No. of Primary Branches / Plant 14.24 14.97 35.57 36.48 95.00 7.58 71.44
No. of Secondary Branches / Plant 114.66 118.85 46.99 47.84 96.00 21.67 95.07
No. of Capitulum / Plant 237.01 239.42 64.93 65.26 99.00 31.55 133.08
Diameter of Capitulum 0.00 0.02 1.90 7.13 70.00 0.02 1.05
No. of Seeds / capitulum 27.65 29.53 17.09 17.66 94.00 10.48 34.07
100 Seed Weight (Seed Index) 1.01 1.20 17.51 19.16 84.00 1.89 32.96
Days Required to Maturity 12.67 13.27 2.59 2.65 95.00 7.16 5.20
Biological Yield per Plant (g) 745.46 745.90 43.79 43.80 100.00 56.23 90.18
Harvest index 182.04 182.84 23.12 23.17 100.00 27.73 47.52
Seed Yield per Plant (g) 640.68 641.29 65.16 65.19 100.00 52.12 134.16

GV= Genotypic variance, PV= Phenotypic variance, GCV= Genotypic coefficient of variance, PCV= Phenotypic coefficient of variance, GA= Genetic advance, H*(bs)=

Heritability (broad sense).

Standardization of screening technique for root rot disease
(Macrophomina phaseolina) of castor

M SANTHA LAKSHMI PRASAD AND T MANJUNATHA

ICAR -Indian Institute of Oilseeds Research, Rajendranagar, Hyderabad-30, Telangana

(Received: December 02, 2022, Revised: December 02, 2022, Accepted: December 15, 2022)

ABSTRACT

Root rot caused by Macrophomina phaseolina is a major disease of castor in endemic areas and under
water stress conditions. Sick pot method was found better artificial inoculation method for screening of castor
genotypes than stem tape inoculation method and sorghum grown inoculum of M. phaseolina @ 35 g/kg soil
standardized for sick pot method. In both inoculation methods, parental lines ICS-303, 1CS-304, 1CS-305, ICS-319,
DPC-22, and IPC-46 recorded <10% root rot incidence, while 1CS-298, 1CS-312, and ICS-321 recorded <20% root

rot incidence.

Keywords: Castor, Macrophomina phaseolina, Root rot, Screening technique

The castor crop (Ricinus communis L.) is affected by
major diseases ie gray mold, Fusarium wilt and root rot.
Among these, root rot caused by M. phaseolina is a major
disease in endemic areas and under water stress conditions
(Rajani and Parakhia, 2009). The root rot appeared in
Andhra Pradesh, Maharashtra, Gujarat, Bihar, Karnataka
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and Tamil Nadu and disease incidence ranged from 5 to
60% especially in Gujarat region. The different symptoms
viz., seedling blight / die-back, spike blight, stem blight,
collar rot, root rot and twig blight were observed (Maiti
and Raoof, 1984). The sources of resistance to root rot in
castor lines needs to be explored; hence studies were
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initiated to standardize the screening technique and
evaluating the castor parental lines.

MATERIALS AND METHODS

M. phaseolina was isolated from root rot infected
castor roots and pure culture was maintained on PDA at 25
+ 2 °C. The culture discs from the seven-day old culture
inoculated to boiled and autoclaved sorghum grains for
mass multiplication and incubated for 10 days at a
temperature of 25 + 2 °C. The different levels of inoculum
load of sorghum grown M. phaseolina at 25, 30, 35, 40,
45, 50 g each per kg of soil was mixed and kept for 2 days.
The castor genotypes GCH-4 (Susceptible check), JI-357
(Resistant check) were sown in these pots in 3 replications
(10 pl/pot).

The parental lines ie 1CS-298, 1CS-299, ICS-303,
ICS-304, 1CS-305, I1CS-312, I1CS-314, ICS-316, 1CS-318,
ICS-319, ICS-321, DPC-22, IPC-46 along with susceptible
check GCH-4 and resistant checks - JI 357 (2019-20); JI-
449 (2021-22) were evaluated against root rot both by
stem tape inoculation method and sick pot method. In sick
pot method, seeds were sown in the pots containing
sterilized soil mixed with sorghum grown pathogen
inoculum at 35 g/kg soil and the seeds sown in sterilized
soil without adding pathogen inoculum served as control.
The root rot incidence was recorded at intervals upto 40
days after sowing by assessing the percentage of dead
plants. In stem tape inoculation method, the hypocotyl
region of the 25-30 days old plants was superficially
wounded at 2-3 cm above the soil surface and the mycelial
disc of M. phaseolina placed against the wound and
covered with cellophane tape. The control plants were
inoculated with a sterile PDA disc. The root rot incidence
recorded at intervals upto 20 days after inoculation by
assessing the percentage of dead plants and length of
lesion on the stems.

RESULTS AND DISCUSSION

Optimization of inoculum load for sick pot method: In
GCH-4, the root rot incidence varied from 45.8 to 100 %
while in JI-357, the root rot incidence ranged from 5.0 to

20.0% in different inoculum levels of 25 to 50 g/kg soil,
respectively. Among them, sorghum inoculum of 35 g/kg
soil recorded 100% root rot incidence in GCH-4; while
20.0% root rot incidence in JI-357. Hence, sorghum
inoculum of M. phaseolina @ 35 g/kg soil has been
standardized for sick pot method.

Parental lines were tested by both stem tape
inoculation method and sick pot method along with GCH-
4 (susc. check) and resistant checks JI-357 (2020-21) & JI
449 (2021-22). The root rot incidence (%) ranged from 0.0
to 55.2% in the entries in sick pot method, while 0.0 to
26.7 % in stem tape inoculation method. In both
inoculation methods, parental lines ICS-303, 1CS-304,
ICS-305, 1CS-319, DPC-22, IPC-46 recorded <10 % root
rot incidence and 1CS-298, 1CS-312, ICS-321 showed <
20 % root rot incidence during both years of testing. GCH-
4 (Susc. check) recorded 65.2 and 93.3% root rot, while
JI-357 (resistant check) recorded 5.6 and 8.3 % root rot
incidence in stem tape inoculation and sick pot methods,
respectively (Fig. 1) during 2020-21. The susc. check
GCH-4 recorded 96.6 % root rot and JI-449 (resistant
check) recorded 6.9 % root rot incidence in sick pot
method during 2021-22. In stem tape inoculation method,
the progress of root rot disease after inoculation was very
slow and late in the appearance of symptoms, while it was
fast with early appearance of root rot symptoms in sick pot
method. Hence sick pot method is being followed in
screening of castor genotypes against root rot under pot
culture conditions. Identification of root rot resistant
parental lines will be useful to researchers working on
castor crop improvement for developing multiple resistant
cultivars.

REFERENCES

Maiti S and Raoof MA 1984. Aerial infection of Macrophomina
phaseolina on castor. Journal of Oilseeds Research, 1:
232-233.

Rajani VV and Parakhia AM 2009. Management of root rot
disease (Macrophomina phaseolina) of castor (Ricinus
communis) with soil amendments and biocontrol agents.
Journal of Mycology Plant Pathology, 39 (2): 290-293.

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0

Root rotincidence (%)

& D >

el lll'
S I .\

<:~"-:~'-:¢:~,-
\C‘*Q\CJ\\*\“\\‘*\‘*

\\v
Castor genotypes

W stem tape inoculation (2020-21)
sick pot (2020-21)
I W sick pot (2021-2:
IR |
\)

U a &\
’} L Q)
] \g:\ Q«z \\*J CZ‘ \\ \\}va

Fig.1. Screening of selected parental lines of castor against root rot disease under pot culture conditions

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023

72



International Conference on Vegetable Oils 2023 (ICVO 2023)-Research, Trade, Value Chain and Policy
January 17-21, 2023, Hyderabad, India

Nutraceutical potential of traditional fermented soybean (Hawaijar)
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ABSTRACT

Fermentation not only reduces the toxins but also it is an excellent processing method for improving
nutritional and functional properties of soybean due to the increased content of small bioactive compounds. The
NEH region of India also has similar traditional fermented soy products. ACE inhibitory activity was found to
increase during fermentation and exhibited higher ACE inhibition percent in starter culture strain (H) than starter
culture strain (S) of both the soybean used (local small variety and JS-335). Fermentation of soybean with different
micro-organisms improve the bio-functional properties due to the increase in free isoflavones and peptides.

Keywords: Fermented soybean, Nutraceutical potential, Traditional

Soybean is the most acknowledged source of plant
protein, which also contributes to a wide range of health
benefits. Soybean is consumed in two forms, unfermented
and fermented. Soybean is considered a good substrate for
functional foods, since fermentation by probiotics has the
potential to (1) reduce the levels of some carbohydrates
possibly responsible for gas production in the intestinal
system, (2) increase free isoflavone levels and (3) favour
desirable changes in bacterial populations in the gastro
intestinal tract. Various processing activity reduces or
removes this harmful elements. Fermentation can reduce
anti-nutritional factors and objectionable flavour. This can
be achieved by using microbial cultures in the form of
mono and multi cultures. In India, people of North Eastern
states traditionally prepare and consume fermented
soybean.

MATERIALS AND METHODS

The seeds of JS-335 soybean variety were procured
from Andro Research Farm, CAU, Imphal and local small
variety were purchased from local farmers of Manipur.
The seeds were cleaned manually, dried in sun and stored
in plastic containers for further use. Soybean seeds were
soaked in water. It is difficult to maintain consistent
quality control when making traditional fermented
soybean-hawaijar. So a scientific method for production
of quality fermented soybean- hawaijar is established by
inoculation with different starter culture strain S and H.

BIOCHEMICAL ANALYSIS

Fatty acid
chromatography

The fatty acid profilling of the sample were done at
Department of Biochemistry, ICAR-Indian Institute of
Soybean Research (IISR), Indore.

composition analysis using gas

ACE inhibition assay: The ACE inhibitory activity was
assayed by using the modified method of Lieberman.
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RESULTS AND DISCUSSION

Fatty acid profiling: The soybean samples were then
fermented with different starter culture strain S and strain
H. As part of a programme to improve the fermentation
process of different soybean using starter culture of
different strain, this study was focused on fatty acid
profiles, which would be useful as food compositional
data. As shown in table 1, the fermentation by different
starter cultures seemed to affect the fatty acid contents.
Five fatty acids were identified in the fermented samples
(palmitic, stearic, oleic, linoleic and a-linolenic acid).
Interestingly, our data showed that starter culture strain H
inoculation in soybean fermentation contributed to an
increase in concentration of unsaturated fatty acids (oleic,
linoleic and a-linolenic) in both the soybean variety.

ACE inhibition assay: Angiotensin Converting Enzyme
(ACE) converts angiotensin | to angiotensin Il and
inactivates bradykinin a potent vasodilator, thereby
increasing the blood pressure and risk of cardiovascular
disease. ACE inhibitory peptides derived from protein rich
foods can be used for treating high blood pressure and
hypertension. During soybean fermentation, the ACE
inhibitory peptides are generated by proteolytic
degradation of soybean protein fractions (glycinin and B-
conglycinin). Fermentation of soybean with different
micro-organisms improves the bio-functional properties
due to the increase in free isoflavones and peptides

ACE inhibitory activity was found to increase during
fermentation and exhibited higher ACE inhibition percent
in starter culture strain (H) than starter culture strain (S) of
both the soybean used (local small variety and JS-335) as
shown in the fig. 1.

Soybean has a great potential as a source of
important nutrients and nutraceutical of implication to
human health. With further research and development and
management efforts fermented soybean of NEH region
could be exploited for the ever expanding nutraceutical
and functional food industries.
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Table 1 Fatty acid profiles of fermented soybean — Hawaijar using different starter culture strain

Fatty acid Sample No. 1 (S) Sample No. 2 (H) Sample No. 3 (S) Sample No. 4 (H)
Palmitic acid 11.24 9.90 13.82 12.20
Stearic acid 2.24 1.81 1.50 191
Oleic acid 14.06 13.31 20.61 20.77
Linoleic acid 67.33 69.21 58.20 58.32
o Linolenic acid 5.10 5.75 5.80 6.78
% inhibition 70 58 55 02
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Fig.1: ACE inhibitory effect of fermented soybean

Novel approach to assess seed viability and vigour in
Soybean genotypes through Q2 scanning technology
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ABSTRACT

The objective of the study was to establish relationship between seed germination and vigour parameters with
an intension to predict the planting value of seed lots of soybean. The variation among genotypes was assessed for
quality parameters. Different seed lots of variety JS 335 were analysed for seed quality in Q2 scanner. The vigour
parameters estimated through Q2 scanning and conventional methods corresponded with each other. The correlation and
regression analysis among germination and vigour parameters were worked out, which indicated significant values with

respect to final count of germination and field emergence.

Keywords: Q2 Scanning Technology, Soybean genotypes, Viability, Vigour

Soybean is categorized as the most sensitive crop
with reference to seed longevity owing inherent seed
structure. In seed deterioration vigour loss precedes the
germination loss. Quantifiable relationship between these
two parameters may help in predicting the planting value

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023 74

of seed lots based on germination performance in the
laboratory. The objectives of the study were to evaluate
soybean genotypes for seed quality (germination
and vigour) following accelerated ageing, to evaluate
seed quality of samples from different seed lots of
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variety JS 335 by Q2 scanner and to establish
benchmark among seed germination, vigour and field
emergence under ambient storage.

MATERIAL AND METHODS

The experiment was carried out during 2019 and
2020 at the Department of Seed Science and Technology,
PJTSAU, Rajendranagar and Division of Seed Science and
Technology, University of Hoheinhom, Germany. The
completely randomized design was followed for lab
studies. Seed samples of eleven genotypes were subjected
for accelerated ageing at 0, 24, 48 and 72 h and were
assessed for seed quality parameters viz., germination and
field emergence  eighteen seed lots of JS 335 were
assessed for seed quality parameters viz., seed moisture,
germination, seedling vigour indices and field emergence.
Based on the germination percentage, the eight seed lots
had shown above 70% germination according to IMSCS
were selected and assessed through Q2 seed scanner and
other conventional methods viz., Germination, Seedling
vigour index I, Seedling vigour index Il and Accelerated
ageing. Q2 seed scanner provides a fast and accurate
measurement of oxygen consumption i.e metabolic
activity of individual seeds and correlates the respiration
rate to the germination and vigour characteristics of the
seed. As the soybean seed lots had showed linear slope
and negative values for g2 ASTEC values viz., Increased
metabolism time (IMT), Critical oxygen pressure (COP),
Relative germination time (RGT) and Oxygen metabolism
rate (OMR), the curves cannot fit in to the software. So,
based on the raw data (excel) obtained from oxygen
consumption curves, the seed lots were analyzed for
alternate methods i.e., area above the curve and Oxygen
percentage.

The seed of variety JS 335 harvested during
monsoon season of 2018 and 2019 was assessed for seed
quality parameters under ambient storage conditions for
establishing association among germination and seedling
vigour parameters.

RESULTS AND DISCUSSION

Seed samples of eleven genotypes were subjected for
accelerated ageing at 0, 24,48 and 72 h and were assessed
for seed quality parameters viz., germination and field
emergence. Significant variation was observed among the
genotypes, among which Asb 15 showed highest seed
germination and field emergence with least seed
deterioration when compared with other genotypes.
Eighteen seed lots of JS 335 were assessed for seedquality
parameters viz., seed moisture, germination, seedling
vigour indices and field emergence. Based on the
germination percentage, the eight seed lots had shown
above 70% germination according to IMSCS were
selected and assessed through Q2 seed scanner. Q2 seed
scanner provides a fast and accurate measurement of
oxygen consumption i.e., metabolic activity of individual
seeds and correlates the respiration rateto the germination
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and vigour characteristics of the seed (Zhao et. al., 2013).
As the soybean seed lots had showed linear slope and
negative values for q2 ASTEC values viz., Increased
MetabolismTime (IMT), Critical Oxygen Pressure (COP),
Relative Germination Time (RGT) and Oxygen
Metabolism Rate (OMR), the oxygen consumption
curves cannot fit in to the software. So, based on the excel
data obtained from oxygen consumption curves, the seed
lots were analyzed for seedling vigour through other
alternate methods i.e., Area above the curve and Oxygen
percentage. Seed lot of Adilabad had showed high area
above the curve and low oxygen percentage because the
seed lot was active and consumption of the oxygen was
more with high metabolic activity (Figl). Similar results
were obtained when data obtained from Q2 scanner
compared with the conventional method i.e field
emergence which are in line with findings of (Zhong, and
Zhao, G. 2017). The variety JS 335 (Kharif, harvested seed
of 2018 and 2019) were assessed for seed quality
parameters viz., first count of germination, final count of
germination, seedling dry weight, seedling vigour index,
electrical conductivity, field emergence at 5"day and field
emergence at 8" day under ambient conditions. The fall in
germination corresponded with fall in vigour and field
emergence over the months. There was a drasticreduction in
vigour after 4" month of storage compared to fall in
germination and trend continued up to 7" month of
storage. All the seed quality parameters showed significant
and positive correlation with final count of germination
whereas electrical conductivity showed negative
correlation and significant in JS 335 (Kharif, harvested
seed 2018) and non-significant in JS 335 (Kharif,
harvested seed 2019). The regression curves were fit for
the pattern fall in germination and vigour. The seed
germination had showed significant and strong relation
with the seed quality parameters from the linear regression
analysis.  Significant variation was observed in
germination and vigour when both seed lots were
compared till five months of storage.

The results of the study indicated that the
quantifiable relationship between germination and vigour
over storage intervals gives an indication to the seed
producers to predict planting value of the seed lots based
on the germination data, without going for vigour tests.
And also it is useful for the seed industry in deciding the
field planting value for making decision regarding the
marketing of seed lots. The standards for Q2 scanning for
soybean seed vigour estimation are to be still established
for estimation of ASTEC values.

REFERENCES

Zhao, G.W., Cao, D.D., Chen, H.Y., Ruan, G.H and Yang, M.J.
2013. A study on the rapid assessment of conventional rice
seed vigour based on oxygen-sensing technology. Seed
Science and Technology. 41(2): 257-269.

Zhong, T. and Zhao, G. 2017. Application of oxygen-sensing
technology to measure seed quality of Ginkgo biloba.
Journal of forestry research. 28(4): 725-731.



International Conference on Vegetable Oils 2023 (ICVO 2023)-Research, Trade, Value Chain and Policy
January 17-21, 2023, Hyderabad, India

Glycine max

1.00

0.00

e anga o™
N o oy A
e et il ot

66 71 76 81 86 9f

10/31/2019 12:30:00 PM / 10/31/2019 1:23:03 PM =>11/4/2019 11:02:52 AM

Fig. 10xygen Consumption curves of different seed lots of variety JS 335(Adilabad) lot through Q2 Seed Scanner

Efficacies of new age fungicides against charcoal rot of sesame
SHIVANI NAGPURE?, K N GUPTA? AND AKSHAY SALBARDE?

Department of Plant Pathology® PC Unit, AICRP on Sesame and Niger?, INKVV, Jabalpur-4820 04, India
*Corresponding author Email: knguptal@rediffmail.com: shivaninagpure1005@gmail.com

(Received: December 03, 2022, Revised: December 05, 2022, Accepted: December 15, 2022)
ABSTRACT

Six systemic fungicides were evaluated under in vitro condition by using poison food techniques at three
different concentrations 500 ppm, 1000 ppm and 1500 ppm against root and stem rot pathogen of sesame
(Macrophomina phaseolina) Tassi Goid. all the treatments were found to be superior over control in which T1
(Tebuconazole 50% + Trifloxystrobin 25%), gave 100% inhibition against test fungus (M. phaseolina) at all the
concentrations (500, 1000 and 1500 ppm) followed by T6 (Carbendazim + Mencozeb), which gave 94.43% of
average inhibition, followed by T5 (Captan + Hexaconazole), that gave 92.59% of average inhibition, followed by
T4 (Cymoxanil + mencozeb) gave 83.15% average inhibition, followed by T5 (Pyraclostrobin + Metiram) with
57.28% of average inhibition. Least mycelial inhibition was given by T2 (Azoxystrobin) with only 41.66%.

Keywords: Charcoal, Fungicides, Sesame

Sesame (Sesamum indicum L.) is one of the most
ancient and traditional oilseed crops. Sesamin also contain
bactericide potential, besides this it has wide application
against liver skin oral and dental ailments because of its
antioxidant nature. Area and production of sesame is
declining day by day in the traditional sesame growing
areas due to severe biotic stresses such as Bacterial blight,
Macrophomina stem rot, Phyllody, Fusarium wilt,
Powdery mildew, Alternaria leaf spot and Cercospora leaf
spot. Macrophomina phaseolina may cause heavy yield
losses in sesame, if management is not proper. Root
rot/stem rot caused by Macrophomina phaseolina (Tassi.)
Goid (= Rhizoctonia bataticola) is one of the most
important diseases of sesame in India (Chattopadhyay and
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Sastry, 1998). Charcoal rot disease has diminished the
production of sesame at about 27 million bushels per year
in USA (Chattopadhyay and Sastry, 2002). Yield losses
owing to M. phaseolina infection have been estimated up
to 57% in sesame (Sesamum indicum L.) at 40% disease
severity (Maiti et al., 1988). On object of finding the
suitable fungicide for management of the Root and Stem
rot disease of sesame the following research work has
been carried out.

MATERIALS AND METHODS

Diseased plants with characteristic symptoms of
Charcoal rot disease were collected from field and brought
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in pathology laboratory for isolation of pathogen. Infected
roots were washed thoroughly with tap water and cut into
small pieces of 4- 6 mm and surface sterilized with 1%
NaOCIl. At least 2-3 pieces of infected roots were placed in
petri plate containing Potato Dextrose Agar (PDA)
medium. The plates were incubated at 25°C for 48-72
hours for fungal growth (Sarwar et al., 2005). The
poisoned food techniques (Nene and Thapliyal, 1982) was
followed to evaluate the efficacy of fungicides. Six
fungicides (Tebuconazole + Trifloxystrobin,
Azoxystrobin, Pyraclostrobin + Metiram, Cymoxanil +
Mencozeb, Captan + Hexaconazole and Carbendazim +
Mencozeb) were tested in laboratory against M.
phaseolina at a concentration of 500 ppm, 1000 ppm and
1500 ppm respectively with three replications were kept
for each fungicide. Molten sterilized potato dextrose agar
was used as medium and required quantity of each
fungicide was added separately so as to get a requisite
concentration of that fungicide. The fungicides were
thoroughly mixed by stirring and about 20 ml poisoned
medium was poured to each of the 90 mm petri dishes and
allowed for solidification. The actively growing periphery
of the seven days old culture of M. phaseolina was
carefully cut using a cork borer and transferred aseptically
to the centre of each petridish containing the poisoned
solid medium. Suitable control was maintained by
growing the cultures on PDA without fungicides. The
plates were then incubated at 28 + 1°C in BOD incubator
and observations were recorded after 5 days of
inoculation. The per cent growth inhibitions under the
influences of different fungicides were calculated on the
basis of control.

RESULT AND DISCUSSION

At 500 ppm, no growth was observed in
Tebuconazole 50% +Trifloxystrobin 25%. Comparatively
less growth was observed at Carbendazim + Mencozeb
(15.16 mm). Maximum growth was observed at
Azoxystrobin (56.33 mm) at 500 ppm.At 1000 ppm, no
growth was observed in  Tebuconazole 50%
+Trifloxystrobin 25%. The growth of M. phaseolina was

completely inhibited by Captan + Hexaconazole and
Carbendazim + Mencozeb at 1000 and 1500 ppm.
Maximum growth was observed into Azoxystrobin (53.33
mm) at 1000 ppm. At 1500 ppm, the maximum growth
was seen into Azoxystrobin (47.83 mm), followed by
Pyraclostrobin + Metiram (25.33 mm) growth. The
maximum growth of M. phaseolina was recorded into
control (90.00 mm). All fungicides were superior over
control at 500 ppm, 1000 ppm and 1500 ppm. Complete
inhibition of mycelial growth was recorded by T1
(Tebuconazole 50% +Trifloxystrobin 25%) at all the three
concentrations taken. However, T6 (Carbendazim +
Mencozeb) and T5 (Captan+ Hexaconazole) exhibited
complete inhibition at 1000 ppm. At 1500 ppm T3
(Pyraclostrobin  + Metiram) and T4 (Cymoxanil +
Mencozeb) inhibited more than 50% growth of M.
phaseolina while T2 (Azoxystrobin) showed less than
50% inhibition of growth at all used concentrations. The
results indicated that all fungicides were superior over
control at 500 ppm, 1000 ppm and 1500 ppm and
complete inhibition of mycelial growth was recorded by
Tebuconazole 50% + Trifloxystrobin 25 % at all the three
concentrations taken (100% inhibition).These results
satisfy the findings of Bashir et al., (2017) who evaluated
six fungicides against M. phaseolina causing root & stem
rot of sesame and the mean colony growth of all
treatments expressed that Nativo (Tebuconazole 50% +
Trifloxystrobin 25 %) exhibited minimum colony growth
of pathogen.
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ABSTRACT

The cultural characteristics of the three isolates were studied, the cultural characters of the isolates colony
growth, colony texture, colony colour type studied. Into which all the isolates show variability into the characters of
the isolates. In case of colony colour isolate Mp 1 (Jabalpur, M.P.) and Isolate Mp 2 (Mandor, R.J.) show grey
coloured colony was observed but isolate Mp 3 (Vridhachalam, T.N.) show dark black colour colony. In case of
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colony texture two type of colony texture was seen, Appressed and fluffy growth and suppressed and dense growth.
In case of Mp 1 (Jabalpur) and Mp 2 (Mandor) isolate , appressed and fluffy growth types of growth was observed
while in case of isolate Mp 3 (Vridhachalam) suppressed and dense growth was seen. All the isolates of M.
phaseolina do not show any kind of significant difference in colony growth. Maximum radial growth (90.00 mm)

was observed in all three isolates of M. phaseolina.

Keywords: Isolates, Macrophomina phaseolina, Root rot, Sesame

Sesame is under constant threat by many diseases
viz., charcoal rot/stem rot/root rot, powdery mildew, leaf
blight, wilt, leaf spot, stem blight,, bacterial leaf spot and
phyllody. Among these root rot/stem rot caused by
Macrophomina phaseolina (Tassi.) Goid (= Rhizcotonia
bataticola) is the most important disease of sesame in
India (Chattopadhyay and Sastry, 1998). Root rot /
charcoal rot / stem rot caused by Macrophomina
phaseolina (Tassi.) Goid., is one of the most devastating
fungal disease, affecting the crop at all stages of crop
growth and causing 5-100% yield losses (Vyas, 1981) and
sometimes 42-45% yield losses in India (Usha Rani et al.,
2009). Distributed worldwide and M. phaseolina attacks
crop plants at different stages of plant growth and causes
complex disease syndromes like root rot, seedling blight,
charcoal rot, ashy stem blight, wilt, collar rot, dry rot, pod
rot and seed rot in several crops. Macrophomina
phaseolina is infect the sesame plant in any stage of
growth when temperature varies from 28°C to 32°C and
germination of microsclerotia showed maximal growth at
30-33C the stem rupturing upward and becomes blackish
in colour. The roots will become brittle and black colour
dots appear on stem. The present studiesprovide
information on the variability of M. phaseolina in major
sesame growing state viz., Madhya Pradesh, Tamil Nadu
and Rajasthan.

MATERIAL AND METHODS

Collection of root rot samples: The representative
disease samples bearing micro sclerotia of the fungus and
characteristic symptoms of root rot were collected from.
Madhya Pradesh, Tamil Nadu and Rajasthan. The diseased
specimens were packed in paper bags and properly
labeled, brought to the laboratory and stored at 4°C until
processed for identification.

Isolation and purification of the pathogen:-The root rot
infected root samples collected from the field were used
for isolation of the pathogen. The pathogen was isolated
from the infected root and purified by adopting hyphal tip
method (Rangaswami, 1972).These isolates were further
used in variability studies. The mycelial discs of 5 mm
diameter were cut from the edge of a three days old culture
and transferred aseptically to 90 mm Petridish containing
15ml PDA. These plates were incubated at 28+1 °C into
BOD incubator. Each treatment was replicated thrice. The
colonies of isolates were characterized for various cultural
characters at 72 h after incubation. Seven day old culture
were used to record texture, colour, type of margins and
presence or absence of aerial mycelium into the cultures.
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RESULTS AND DISCUSSION

Cultural variability in Macrophomina phaseolina
(Rhizoctonia bataticola) isolates:  Variability in the
cultural characteristics of three isolates of M. phaseolina
was studied on potato dextrose agar medium. The colony
growth rate, colony colour, colony texture and type of
margin of the colony were studied. Three isolates of M.
phaseolina (Rhizoctonia bataticola) were studied for
colony growth. There was no significant difference in the
colony growth rate of all isolates at 72 hours after
inoculation at 28 + 1°C. The maximum colony growth of
90 mm was observed in all the isolates.The results are in
agreement Karibassappa et al.,(2020) who collected ten
isolates of Macrophomina phaseolina (Tassi) Goid of
sesame and found colony colour varied from black, grey
and light grey colour in PDA medium. With respect to the
colony colour, three isolates of M. phaseolina
(Rhizoctonia bataticola), showed 2 types. The isolate Mp
3 was gave dark black colour colony, while isolate Mp 1
and Mp 2 gave blackish grey colour colony. Mohanapriya
et al., (2017) reported that in all the 10 isolates of M.
phaseolina different types of colony colours on Potato
Dextrose Agar (PDA) medium. Same results were also
observed by Lakhran and Ahir (2020) who found whitish,
grayish and blackish colour colony appearance of M.
phaseolina of sesame on PDA. The three isolates of M.
phaseolina (Rhizoctonia bataticola) showed 2 types of
colony texture viz., appressed and fluffy growth and
suppressed and dense growth. Isolate Mp 1 and Mp 2 were
observed appressed with fluffy growth while the isolate
Mp 3 showed suppressed and dense growth into the
culture medium. The findings are in line with the earlier
reports(Satpathi and Gohel,2018). They found that isolates
M. phaseolina of different geographical regions had
different topography of colonies viz., Fluffy, Dense
uniform and circular and Flat and dense.

REFERENCES

Chattopadhyay C, Sastry KR. In: IPM Systems in Agriculture,
(Oilseeds), Aditya Books Pvt. Ltd., New Delhi.p.419-448.

Karibasappa CS, Bhat BN and Rao SC. 2020. Variability of
Macrophomina phaseolina (Tassi.) Goid. International
Journal of Chemical Studies 8(2):1791-1797

Mohanapriya R, Naveenkumar R and Balabaskar P. 2017.
International Journal of Current Microbiology and
Applied Sciences 6(3): 694-705.

Rangaswami G. Diseases of crop plants in India. Prentice Hall of
India Pvt. Ltd., New Delhi, 1972, 520.

Satpathi AK and Gohel NM. 2018. International Journal of
Chemical Studies 6(6): 2890-2893.

Usha Rani, SR Udhayakumar, D John Christopher .2009.
Sesame. J. Oilseeds Res., 26(2):173-174.

Vyas, SC. 1981. Diseases in sesamum in India and their control.
Pesticides, 15: 10.



International Conference on Vegetable Oils 2023 (ICVO 2023)-Research, Trade, Value Chain and Policy
January 17-21, 2023, Hyderabad, India

Seed production technology of sunflower (Helianthus annuus): An update
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ABSTRACT

Sunflower (Helianthus annuus) belonging to the family Asteraceae was introduced in India in 1969 and
became one of the important oilseed crops. The oil is used for culinary purpose, preparation of cosmetics etc. Seed
production can be taken up in all the three seasons like kharif, rabi and summer. For rainfed conditions June — July
and October — November and for irrigated conditions April — May and December — January is suitable for seed
production. Sunflower oil is light yellow in colour and possesses good odour, which can be used for a variety of
cooking purposes like any other edible oil. Sunflower oil is a rich source of linoleic acid (64%), which helps in
washing out of cholesterol deposition in the coronary arteries of theheart, and thus it is good for heart patients. The oil
is used for manufacturing hydrogenated oil.Its oil is also used in manufacture of soaps and cosmetics. The sunflower
cake contains 40-44% high quality protein. It is ideally suited for poultry and livestock rations. The sunflower
kernels can be eaten raw or roasted. It can also be used for manufacturing baby foods.

Keywords: Seed production, Seed selection, Sunflower

Sunflower is a cross pollinated crop. Anthesis takes
place between 5 — 8 am and the pollen grains are viable for
12 hours. Honey bees are the pollinating agents. During
pollination if the insect activity is low, it will result in poor
seed setting and poorly filled seeds. The isolation distance
maintained between varieties is 200 metres for certified
and 400 metres for foundation seed production. The
potential of the seed storage depends on the oil content of
the seeds. Sowing in September - October result in seeds
with low oil content. Hence the storage potential of the
seed is very high. If sowing took place in March — April,
the resulting seeds will be high in oil content with less
storage potential.

Seed production involves three stages, breeder seed,
foundation seed, and certified seed. The common crop
growing conditions and the practices to be followed for
scientific method of producing the seeds include the
following.

Land: The land selected should not be cultivated with
sunflower in the previous season. The soil should be fertile
with neutral pH and good drainage facility.

Seed selection and sowing: Seeds should be obtained
from the appropriate source approved by the seed
certification agency. Fresh seeds possess 45 — 60 days of
dormancy. To break the dormancy, the selected seeds
should be soaked in water for 12 — 16 hours and seeds can
also be leached in running water. Seed rate is 3 — 4 kg/acre
(8 - 10 kg/ha). Treated seeds are sown in the field with a
spacing of 45 x 30 cm.

Nutrient management: FYM or compost @ 4 tonnes/acre
(10 tonnes/ ha) is thoroughly incorporated into the soil
before the last plough. This will improve the texture as
well as the nutrient content of the soil. NPK @ 16: 8: 8
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kg/acre (40: 20: 20 kg/ha) is recommended for better seed
yield. Nitrogen supply can be split into two halves and
applied as basal dose at the time of sowing and as top
dressing after 30 — 35 DAS just after weeding.

Weed management: Maintaining the seed field free from
weeds and unwanted plants is very important for
successful seed production. A total of two hand hoeing
and a weeding should be done. First weeding is done 30 —
35 days after sowing.

Disease management:Alternaria blight may assume
serious proportions in the rainy season and may reduce
yields drastically. The dark brown and black coloured
spots, if seen on any plant part, should be immediately
sprayed with 0.25 per cent spray of dithane M-45 or
dithane Z-78 at one to two weeks intervals.Sclerotium wilt
affected plants should be uprooted and burnt. Growing of
sunflower in longer duration rotational cycles is
recommended.

Insect management: No serious pest of sunflower has
been noticed. The crop should be watched against attack
by cut worms during the seedling stage, for head borer
damage at the bloom stage and for jassid attack all the
time. Mixing of 5 per cent heptachlor dust in soil at 15 kg
per hectare will control cut worms and one to two sprays
of 0.025 per cent metasystox (25 E.C.) will take care of
the other two insects.

Irrigation: First irrigation is done soon after the seed
sowing. On the third day after sowing field should be
again irrigated. After this depending on the nature of the
soil field should be irrigated once in a week. Irrigation is
very critical during flowering and seed maturation stages.
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Water scarcity at these stages result in ill-filled seeds.
Proper irrigation will result in high yield of seeds.

Roguing: Roguing should be done from vegetative phase
up to harvest. Off-types should be removed based on the
plant height, head size, branching habit, number of heads
and colour of seeds. Maximum percentage of off-types
permitted at and after flowering stage is 0.10% for
foundation seed production and 0.20% for certified seed
production. The percentage of plants affected by downy
mildew allowed in foundation stage of seed production is
0.05% and 0.50% for certified stage of seed production.

Field inspection: A minimum of three inspections will be
done from vegetative to harvesting stage by the Seed
Certification Officer. Normally first inspection is done at
the stage when 6 — 7 pairs of leaves are present to check
the isolation, presence of volunteer plants and designated
diseases. Second inspection will be made during flowering
stage to check isolation, off-types and other factors.
Sometimes third inspection will be scheduled prior to
harvest to verify the designated disease, true nature of
plant, flower head and seed and also to estimate the yield
of seed crop.

Supplementary pollination:Supplementary pollination is
done when the insect activity is low. Palm covered with
muslin cloth is used to rub the flower heads to make sure
all the flowers are fertilized and increase seed setting.

Harvesting: Sunflowers should be harvested when the
backside of the flower heads turn lemon yellow from
green. After anthesis in about 40 to 45 days the heads will
mature. Heads are harvested in one picking.

Threshing and drying: The harvested heads are dried
under the sun for a couple of days to reduce the moisture
content to 15 to 18%. After this the seeds are removed
from the heads by hand threshing or mechanically using
sunflower thresher. After threshing seeds are dried under
the sun to obtain the moisture content of 10 to 12%.

Processing: Seeds dried to an optimum moisture content
are graded using 9/64” round perforated sieve as middle
sieve using OSAW cleaner cum grader.

Seed storage: Seeds can be stored in gunny bags for up to
10 months and in 700 gauge polyethylene bags for about
15 to 18 months.

Seed standards: The percentage of physical purity of
foundation and certified seeds should be 98% with 70% of
germination capacity and 9% of moisture content.

Principle of hybrid seed production in sunflower:
Hybrid sunflower is produced by using cytoplasmic male
sterility and genetic fertility restoration system. The male
sterile line (A line) contains sterile cytoplasm and
recessive genes for fertility restoration. This is maintained
by a male fertile counterpart (B line) which also contains
recessive genes, but has fertile cytoplasm.

For production of hybrid seed male sterile line (A
line) is crossed with a fertility restorating line (R line)
which has the dominant genes for fertility restoration, but
may have either sterile or fertile cytoplasm. The restorer
line (R line) should nick well A line to produce F1 hybrid
seed.

The practices followed for A line, R line and Hybrid
are well standadised and the crop management is similar to
what has been described above.

Stability analysis of different sunflower hybrids (Helianthus annuus L.)
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ABSTRACT

In present study eleven hybrids along with two check hybrids were evaluated for seed yield/plot (g), head
diameter (cm), plant height (cm) and 100 seed weight (g) over three environments. The Genotype x environment
interaction was found significant for all the characters suggesting the presence of genetic variability in the hybrid
population. The environment indices revealed that E; was the favorable environment for seed yield/plot (g), E,for
100 seed weight (g), and for plant height (cm) and head diameter environment E; was favorable. With respect to
stability parameter, the hybrids SVSH-488, SVSH-514, SVSH-517 and check Phule Raviraj were stable for seed
yield/plot (g); SVSH-520 for head diameter (cm); SVSH-488, SVSH-512, SVSH-517, SVSH-519 and check Phule
Raviraj stable for 100 seed weight (g) with high mean, bi value nearer to unity (bi=1) and non-significant S°di. For
plant height (cm) SVSH-512, SVSH-513, SVSH-514 and SVSH-517 showed stable performance.

Keywords: Genotype and parameters, Stability, Regression coefficient
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Information leads to successful evaluation of stable
genotype, which could be used for general cultivation.
Yield is a complex quantitative character and highly
influenced by environmental fluctuation; hence selection
for superior genotype based on yield at single location
may not be very effective. Thus, evaluation of genotype in
different environment condition for yield is important
aspect of any breeding programme. Breeding efforts are
directed towards increase the yield levels through the
development of high vyielding varieties and hybrids for
different seasons. Hence, there is a need for the
development of season specific hybrids in addition to the
identification of stable hybrids over environments.

MATERIALS AND METHODS

In the present study 9 hybrids along with two checks
viz; (Phule Raviraj and MDSFH-411) were evaluated in
randomized block design with three replication and
evaluated in three different centers of Mahatma Phule
Krushi Vidyapeeth, Rahuri, Maharashtra viz., Savalvihir
(E1), Rahuri (E2) and Solapur (E3) in during kharif 2021.
The performance of different hybrids studied for four
characters studied and estimating the stability and
significance of G X E interactions. Each hybrid was
represented by five rows of 4.5 m length with 60 x 30 cm
spacing between and within rows, respectively.
Observations were recorded in each entry on per plot basis
for seed yield, for 100 seed weight randomly selected 100
seeds and for head diameter and plant height on five plant
basis. The analysis was carried as per standard method of
Eberhart and Russell (1966) by using INDOSTAT
software in order to estimate the three parameters of
stability viz., mean, regression coefficient (bi), and mean
squared deviation (S°di) for each genotype.

RESULTS AND DISCUSSION

In the present investigation the genotypes x
environments interaction were found to be highly
significant for all the characters studied when tested
against pooled deviation indicating significant difference
among them. The Environment + (G x E) and
Environment (linear) were found non significant for all the
characters under studied when tested against pooled
deviation. Estimates of environmental indices (lj)
suggested that Savalvihir was the most favorable
environment for seed yield per plot; Solapur for 100 seed
weight as well as plant height and Rahuri for 100 seed
weight. The significance of G x E interactions has also
been reported by Bhoite et al. (2018).

The stability parameters for seed yield per plot (g)
four out of eleven hybrids have non linear portion of G x E
interaction as only S%di values non significant for seed
yield per plot (g). Among the hybrids, hybrid SVSH-514,
SVSH-517 and check Phule Raviraj were with high mean
than hybrid mean (1.08 g) along with mean squared
deviation (S?di) non significant and regression coefficient
(bi) were more than unity (bi>1), hence this hybrids found
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highly responsive suitable for favorable environments
showed below average stability. Hybrid SVSH-488 found
high mean value with non significant S%i and bi less than
unity showed above average stability suitable for
unfavourable environment. Similar results were also
reported by Bhoite et al. (2018).

The result for head diameter, three hybrids were with
high mean values than hybrid mean (14.5 cm) and mean
squared deviation (S°di) non significant. Hybrid SVSH-
520 and check Phule Raviraj exhibited high mean values
coupled with regression coefficient less than unity (bi<1)
and non significant S%di indicating it’s highly responsive
suitable for unfavourable environment i.e. above average
stability (bi<1). Hybrid SVSH-488 with high mean, non
significant S*di and bi value more than unity showed
below average stability and suitable for favourable
environment. These findings are in conformity with Tyagi
et al. (2018). Not clear

The hybrid namely SVSH-512, 514 and 517
recorded significantly lower values for plant height than
hybrid mean (167 cm) with regression coefficient less than
unity (bil]1) and non significant deviation from regression
(S°di), thus found stable above average stability and
suitable for poor environment also reported by Chandra et
al. (2018).

For 100 seed weight five hybrids found high mean
values than hybrid mean (5.3 g). Hybrids SVSH-488,512
and check Phule Raviraj exhibited high mean values
coupled with regression coefficient more than unity and
non significant S%di indicating its highly responsive
suitable for favourable environments i.e. below average
stability (bi>1). SVSH-519 found high mean S%i non
significant and bi less than unity showed above average
stability suitable for unfavourable environments. Hybrid
SVSH-517 found stable for all type of environment (bi=1).
These findings are in conformity with Tyagi et al. (2018).

From the above findings, it could be summarized
that none of the hybrids were stable for all the characters
under study. Similar results were also reported by Bhoite
et al. (2018). Based on mean performance for seed
yield/plot, 100 seed weight and head diameter the hybrid
SVSH-488 was found superior. For plant height hybrid
SVSH-513 was found stable for poor environment.
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Table: Analysis of variance for stability (Eberhart and Russell, 1966) for seed yield per plot, Head diameter
Plant height (cm) and 100 seed weight in sunflower hybrids

. Pooled Pooled
Characters Genotype E+(GXxE) Environment GxE E(L) GxE(L) deviation Error
10 22 2 20 1 10 11 60
Seed yield per plot (g) 0.06** 0.08 0.05** 0.04** 0.93 0.06* 0.02** 0.01
Head diameter (cm) 0.88** 4.10 30** 1.48** 61 1.25 1.55** 0.31
Plant height (cm) 254%* 232 2066** 49** 4132 31 60** 22
100 seed weight (g) 0.38** 0.49 3.54** 0.18* 7.07 0.23 0.13 0.10

*, ** Significant at 5 and 1 per cent, respectively; SVSH=Savalvihir Sunflower Hybrid.
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rhizoctonia aerial blight resistance in soybean
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ABSTRACT

Rhizoctonia Aerial Blight (RAB) is caused by Rhizoctonia solani is one of the most worldwide devastating
diseases in soybean. In present study, a GWAS was conducted for rhizoctonia aerial blight (RAB) resistance by using
269 diverse soybean genotypes for two consecutive year 2020 & 2021. GWAS analysis revealed two most significant
SNPs, located very close each other on chromosome 12 (3193687 & 3193885) and 16 (6074131 & 6076330). Some
candidate genes such as related to leucine-rich repeats containing (LRRNT; Glyma.16g064200), protein
ubiquitination (F-box-like) and amino acid transmembrane transport (Trp_Tyr_perm; Glyma.16g062500 &
Glyma.16¢g062600) were identified near the significant SNP positions. Our findings may be relevant for future
studies and provide insights into the genetic basis for RAB resistance in soybean.

Keywords: GWAS, RAB resistance, Rhizoctonia Arial blight

Rhizoctonia Aerial Blight (RAB), also known as
Rhizoctonia foliar blight and web blight, is caused by the
fungus Rhizoctonia solani. The development and use of
disease-resistant cultivars have been the most effective
strategy to control RAB. Identifying the genes mediating
RAB resistance is a prerequisite for breeding cultivars
with broad-spectrum and durable resistance (Surbhi et al.,
2021). In the present study, a genome-wide association
study (GWAS) was conducted for RAB resistance in 269
genotypes of soybean to dissect allelic diversity and
potential genes responsible for RAB resistance.

MATERIAL AND METHODS

Phenotypic evaluation was done for RAB resistance
in two consecutive years 2021 and 2022. AUDPC (Area
Under Disease Progress Curve) and DSS (Disease severity
score) was calculated for 2021 and 2022. Genotyping was
done for 254 soybean accessions with the help of GBS
platform. GWAS panel exhibit a total of 570139 SNPs
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distributed on all over 20 chromosomes. After removing
SNPs with 70% missing data, 56568 SNPs were left for
analysis. Imputations were performed to fill missing data
and finally a total of 66300 SNPs were used for
association analysis. The LD analysis was performed in
using SNPs that had MAF > 0.05. The association analysis
was conducted by employing mixed linear model (MLM)
in TASSEL 5.2.

RESULTS AND DISCUSSION

RAB infection ranges from 13.5 to 87.3%. GWAS
analysis showed a total of 66300 SNPs distributed all over
20 chromosomes. GWAS analysis revealed two most
significant SNPs, located very close each other on
chromosome 12 (3193687 & 3193885) and 16 (6074131
& 6076330). Flanking regions of these significant SNPs
were searched for candidate genes. Some candidate genes
such as leucine-rich repeats containing (LRRNT_2;
LRR_1; LRR_8; Pkinase; Glyma.16g064200), protein
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ubiquitination; negative regulation of defense response
(FBA_1; F-box-like; Glyma.169g063500) and amino acid
transmembrane  transport;  response  to  Karrikin
(Trp_Tyr_perm; Glyma.16g062500 & Glyma.16g062600)
were identified near significant SNPs positions. These
genes may have direct or indirect role in RAB resistance
in soybean (Zhou et al., 2016). Our findings may be
relevant for future studies provide insights into the genetic
basis for RAB resistance in soybean.

REFERENCES

Surbhi K, Singh K P, Singh N K, Aravind T, 2021. Assessment
of genetic diversity among soybean genotypes differing in
response to aerial blight (Rhizoctonia solani Kuhn) using
SSR markers, Journal of Phytopathology, 169(1):37-44.

Zhou F, Guo Y, Qiu L J, 2016. Genome-wide identification and
evolutionary analysis of leucine-rich repeat receptor-like
protein kinase genes in soybean, BMC plant biology,
16(1):1.

Sustainable intensification of oilseed brassica based production systems
under semi-arid climates
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ABSTRACT

Technologies to decrease non-renewable energy use in agriculture production may recuperate the energy
balance and C emission in the atmosphere. Conservation Agriculture (CA) practices are getting pace world-wide to
answer declining factor productivity, deteriorating soil health, climate change, farm profitability and sustainability.
Permanent beds with residue retention (PB+R) improved mustard seed yield (15.4%), system grain yield (10.6%),
consumed less C input (-17%) and C foot prints (-25%), and recorded more C output (12%), C net (21%), C
efficiency (47%) and C sustainability (47%) compared to conventional tillage without residues (CT-R).
Diversification of traditional fallow-mustard (F-M) system with maize-mustard rotation (Mz-M) increased system
grain yield (142.9%), sustainable yield index (376.5%), production efficiency (177.2%), economic efficiency (94%)
and irrigation water productivity (66%) compared with F-M under CT-R.

Keywords: Carbon foot prints, Conservation agriculture, Intensification, Mustard, Sustainable production

Indian mustard, a dominant and versatile oilseed
crop of the semi-arid tropics, needs incessant system-
based approaches at appropriate scale to exploit the
metabolic potential of cultivars while enduring the
growing climatic stresses. CA-based sustainable
intensification of the traditional fallow-mustard system in
the rainfed ecology holds promises to address the shortfall
of oilseed and edible oil in the country and reduce the
import burden. The present study was taken up to provide
insights of (i) CA-based system intensification of Indian
mustard production under rainfed ecologies, (ii) enhanced
inputs and output efficiencies, and (iii) Sustainability and
economic viability in CA-based Indian mustard systems.

MATERIAL AND METHODS

In the present investigation, two factors (tillage
practice and cropping systems with and without residues)
were studied for three years in the split plot design. Three
tillage practices were taken as main-plot factors
[Permanent beds with residue (PB+R) and zero tillage
with residue (ZT+R)] and compared with conventional
tillage without residue (CT-R). Six cropping systems in
rotation of rainy season crops with Indian mustard [fallow-
mustard (F-M); cluster bean (Cyamopsis tetragonoloba
L.)-mustard (CB-M); green gram (Vigna radiate L.)-
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mustard (GG-M); maize (Zea mays L.)-mustard (Mz-M);
Pearl millet (Pennisetum glaucum (L.) R. Br.)-mustard
(PM-M); and sesame (Sesamum indicum L.)-mustard (S-
M)] were taken as sub-plot factors.

RESULTS AND DISCUSSION

Results showed that conservation tillage practice
(PB+R) recorded markedly higher mustard seed yield (3.0
Mag/ha), system grain yield (4.3 Mg/ha), sustainable yield
index (SYI) (0.41), production efficiency (PE) (15.7 kg
grain / day), economic efficiency (EE) (6.4 US$/day) and
irrigation water productivity (IWP) (3.14 kg grain/M3).
Intensification of traditional cropping systems with maize-
mustard increased mustard seed yield (3.1 Mg/ha), system
grain vyield (6.8 Mg/ha), SYI (0.75), PE (24.6 kg
grain/day), EE (7.3 US$/day) and IWP (2.94 kg grain/M?).

Field operation-wise C emissions were estimated for
carbon budgeting and foot prints of different tillage and
cropping systems showed that PB+R consumed less C
input and C foot print, however, produced maximum C
output, C net, C efficiency and C sustainability index
compared to CT-R. Diversification of traditional fallow-
mustard system with GG-M recorded maximum total C
output and C net, and lowest C foot print followed by Mz-
M system.
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Thus, CA-based Mz-M system produced more
biomass yield at less energy and C inputs found
sustainable and regenerative for oilseeds security and to
mitigate climate change in the semi-arid climate.

Conservation tillage practices and system diversification
response to production efficiencies of Indian mustard
based systems.

Table 1 coveeee e,
Treatments Mustard seed yield System grain yield SYI PE EE IWP
(Mg hal) (Mg hal) (kg grain day™)  (US$ day™) (kg grain M%)

Tillage practices

PB+R 3.0 4.3 0.412 15.78 6.4° 3142
ZT+R 2.8® 40° 0.36" 14.4° 5.6° 2.32°
CT-R 2.6° 3.9° 0.36" 14.1° 5.3° 2.25°
Cropping systems

F-M 2.8° 2.8° 0.20f 10.2° 4.8° 2.49°
CB-M 2.9° 3.9° 0.36° 14.3 6.6° 2.86°
GG-M 2.9° 3.8° 0.34¢ 13.7° 6.9° 2.75°
Mz-M 3.1° 6.8° 0.75% 24.6° 7.3 2.94°
PM-M 2.6¢ 4.1° 0.38° 14.8° 4.6% 2.2¢
S-M 2.4 3.0¢ 0.23° 10.9¢ 4.4° 2.17¢

A New Report: Niger (Guizotia abyssinica), a new host of Phytoplasma
in Madhya Pradesh India
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ABSTRACT
Niger (Guizotia abyssinica) is one of the important minor oilseed crops in India. Phyllody disease on niger
was noticed for the first time at Research Farm of Project Co-ordinating Unit, Sesame and Niger, JINKVV, Jabalpur
(M.P.) during the year kharif 202021 and noticed again in 2021-22.

Keywords: Niger, phyllody, phytoplasma

Niger (Guizotia abyssinica (L.F.) Cass) is a one of
the nine important oilseed crops in India. It is commonly
known as Ramtil. It is cultivated to a limited extent in
Ethiopia, South Africa, East Africa, WestIndies, Zimbabve
and India. India ranks first in area, production and export
of Niger in the world. In India, it is mainly cultivated in
tribal areas of Madhya Pradesh, Odisha, Karnataka,
Maharashtra and Andhra Pradesh and it is planted in both
'kharif' and' rabi' seasons.

METHOD AND MATERIALS

Phyllody disease on Niger was noticed for the first
time at Research Farm of Project Co-ordinating Unit,
Sesame and Niger, INKVV, Jabalpur (M.P.) during the
year kharif 2020-21 and 2021-22. Samples of Niger
showing severe and typical little leaf symptoms and
phyllody were collected and the twig was grafted to
healthy plant grown under insectary.

RESULTS AND DISCUSSION
The natural occurrence of little leaf/virescence and
witches’ broom was observed on Niger field. The infected

plants showed excessive green branches, narrow leaves,
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shorting, of internodes, reduced plant height and leaf size
as well as modification petals in to leaf like structure that
led to phyllody/little leaf/ witches and broom like
symptoms. The diseased plants were characterized by the
transformation of floral organs into leaf like structures.
Production of phyllody flowers was seen on secondary
shoots in diseased plants. Early infected plants were very
much stunted in their growth. The plants infected at later
stages had some branches showing typical phyllody
symptoms, while rest of branches remained apparently
with normal development of flowers. The disease was
successfully transmitted by the leafhopper vector Orosius
albicinctus and the association of phyllody measuring 100-
800 nm size was also confirmed by electron microscope in
ultrathin section of the phloem sieve tubes of diseased
Niger (Rangaswamy and Muniyappa, 1993). Phyllody and
witches broom caused by Phytoplasma, Candidatus
phytoplasma asters (16Srl), has been previously reported
from Uttar Pradesh by Chaturvedi et al., (2009). The
present finding is in accordance with Ayman et al.,
(2008).The observed symptomatology clearly revealed the
phyllody disease caused by phytoplasma, based on the
similar symptoms recorded by Ayman et al.(2008 ) in
Egypt, Chaturvedi et al., (2009) and Mahalingappa et al.,
(2019) in India.
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Efficacy of various compatible insecticides for management of Sesame phyllody
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ABSTRACT

A field experiment was conducted during 2018 at research area of AICRP on Sesame and Niger for the
effective management of phyllody in sesame. The experiment comprising eight treatments ( T,- Seed treatment with
Imidacloprid 17.8 SL@ 5ml/kg seed; T,- T1+ Spray of Imidacloprid 17.8% SL @ 0.25ml/l; Ts- T, + Spray of
Acetamaiprid @ 0.3g/l; T,- T, + Spray of Thiocloprid @ 1ml/l; Ts- T, + Spray of Thiomethaxam @ 0.25 g/I; Tg- T,
+ Spray of Lambda cyhalothrin@ 1ml/l; T,- T, + Spray of Azadirachtin @ 0.03%;Tg- Control was laid out in
Randomized Block Design with three replications. Among the eight treatments tested a positive and significant
response was found with the seed treatment of imidacloprid 17.8 SL @ 5 ml/kg + spray of Acetamaiprid 20% SP @
0.3 g/L recorded the least disease incidence (7.05 per cent) and maximum seed yield (5.21 g/ha). The results on
benefit cost ratio revealed that highest benefit cost ratio was recorded in treatment T (4.39). All the treatments are

superior over the control.

Keywords: Compatible insecticides, Phyllody, Management

Sesame (Sesamum indicum L.) is an ancient oilseed
crop. It plays an important role in the oilseed economy of
the world. The export of sesame is increasing day to day
and having bright future for its export potential. In
Madhya Pradesh it is grown during kharif and rabi and the
crop is affected by many pests and diseases. One of the
important pests is leafhopper Orosius albiacinctus Dissent
which transmits phyllody diseases caused by phytoplasma.
As much as 10-100% incidence had been reported (Brar
and Ahuja 1979). The yield loss due to phyllody in India is
estimated to be about 39-74% (Saharan et al., 2005). The
poor crop management and exposure of the crop to the
multiple biotic and a biotic stress. Phyllody an important
disease of sesame is caused by a Pleomorphic
mycoplasma-like organism (Phytoplasma) and transmitted
by leaf hopper (Vasudeva and Sahambi, 1955). The
affected plants become stunted and the floral parts being
modified in to leafy structure which results in non bearing
of fruits and seeds causing yield loss up to 33.9 percent
(Abraham et al., 1977). Hence, in the present investigation
was planned and undertaken to manage of phyllody
disease in sesame.

MATERIALS AND METHOD

A field experiment was conducted to find out
efficacy of some insecticides against phyllody diseases of
sesame at Research Farm of Project Co-ordinating Unit,
Sesame and Niger, INKVV., Jabalpur (M.P.) during the
year, kharif 2014-15 & 2015-16. The sesame cultivar JTS-
8 was sown. The experiment was conducted with seven
treatments viz., (T) Seed treatment with Imidacloprid 70
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WG 7.5gl/kg seed ; (T,) ; + Spray of Imidacloprid 17.8 %
SL @ 0.25ml/l (T3) T, + Spray of Acetamaiprid @ 0.3¢/I
(T4) T, + Spray of Thiocloprid @ 1ml/l (Ts) T,+ Spray of
Thiomethaxam @ 0.25 g/l (Te) T+ Spray of Lambda
cyhalothrin 1ml/I (T;) T+ Spray of Azadirachtin 0.03%
(Tg) control in Randomized block design replicated thrice.
Efficacy of foliar spray on the incidence of diseases was
compared with the control. The incidence of Phyllody was
recorded individually by counting the number of infected
and healthy plants at random by quadrate selection in each
plot and percent disease incidence was calculated.
Observations on disease incidence, test weight and vyield
kg/plot/ha was recorded. The economic device was also
calculated.
RESULTS AND DISCUSSION

All the six insecticidal treatments were significantly
superior over control in reducing the vector and
minimizing the disease. The results indicated that seed
treatment with Imidacloprid (70 WG @ 7.5 g/kg seed)
followed by foliar spray of Thiomethaxam @ 0.25 g/l was
found effective in reducing the vector population and
significant reduction in incidence over phyllody disease
over control and recoding highest yield (4.95 g/ha).
Effectiveness of Imadacloprid against potato leaf hopper
has been reported by Akbar et al., 2012. It could be
concluded that either seed treatment with Imidacloprid (70
WG @ 7.5 g/kg seed) and two foliar spray of
Thiomethaxam @ 0.25 g/l were effective in reducing the
vector population and significantly decreasingthe
incidence of phyllody disease over control.
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Identification of soybean (Glycine max (L.) Merrill) varieties
suitable for different dates of sowing
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ABSTRACT

Seven soybean genotypes were evaluated across three seasons to identify genotypes suitable for different
seasons and dates of sowing. Percent variance contributed by genotypes main effects was more to total genotypic
variability than that contributed by seasons, dates of sowing genotypes x seasons interactions and genotypes x dates
of sowing interactions for 50% flowering, number of branches and 100 seed weight. Seasons and dates of sowing
main effects contributed more to total genotypic variability than genotypes, GSI and GDOSI for plant height,
number of pods and grain yield. DSh 21, DSb 23 and KBS 23 showed lowest estimates of AMMI Stability Value and

Stability Index for grain yield are widely adopted genotypes.

Keywords: AMMI Stability Value (ASV), GSI, Soybean, Stability Index (SI)

Soybean is the world’s most important seed legume
which contributes about 25 % of the global edible oil
production and demand for soybean increasing rapidly. It
has been valued for its excellent nutritional content, hence
it is known as the ‘golden bean’ and ‘miracle crop’ for its
several uses. In India the total area, production and
productivity of soybeans were 12.19 million hectares,
11.22 million tonnes and 0.921 t ha™ respectively (Anon.,
2019). The climate change is a challenge to Soybean
production. We need to identify varieties which are
suitable for different seasons and different dates of
sowing.

The effects of sowing date and growing season on
seed yield vary depending on the genotypes of soybean
crop. Understanding genotype xenvironment interaction
has become critical to identify genotypes that are stable
when subjected to grow-under different environments. We
hypothesized that available varieties/elite genotypes
interact  significantly with temporal environments
representing different dates of sowing and seasons; hence,
it is possible to exploit such interaction by identifying
varieties suitable for each date of sowing and season.

MATERIALS AND METHODS

Seven soybean genotypes namely, KBS 23, Karune,
DSh 21, DSh 23, KB 79, JS 335, and MAUS 2were
evaluated on fifteen different dates of sowing, from 19"
June to 6™ November 2020, with an interval of 10 days
covered three seasons, namely Kharif, late Kharif and
Rabi. Seeds were sown in a randomized complete block
design (RCBD) with three replications, at University of
Agricultural Sciences, GKVK), Bengaluru. In two rows of
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3m length with spacing of 40 x 10cm. Data on 50%
flowering, plant height (cm), no. of branches, number of
pods, grain yield (g) and 100 seed weight (g) were
recorded. The quantitative trait means of each genotype
were also subjected to ANOVA following additive main
effects and multiplicative interaction (AMMI) model
(Gauch and Zobel, 1988), Genotype + Genotype
xEnvironment (GGE) bi-plot (Yan et al., 2000), AMMI
stability value (ASV) (Purchase et al., 2000) and Stability
Index (SI) (Farshadfar, 2011).

RESULTS AND DISCUSSION

The estimate of ASV is a useful parameter for the
objective assessment of genotype stability. The genotypes
are more stable when ASV is lower in magnitude. In the
present study, soybean varieties were evaluated across
seasons. The estimates of ASV were lower in DSbh 23,
DSh 21 and Karune for days to 50% flowering; DSb 21,
KB 79 and DSb 23 for plant height; JS 335, KB 79 and
KBS 23 for the number of branches plant™; KB 79, JS 335
and KBS 23 for the number of pods plant™; KB 79, DSh
21 and JS 335 for grain yield plant™; KBS 23, DSb 21 and
JS 335 for 100 seed weight.

Apart from evaluation of soybean varieties across
seasons, they were evaluated across the dates of sowing
too. For days to 50% flowering, the ASV estimates for the
soybean varieties Karune, DSh21 and DSbh23 were lower
in magnitude than those for other genotypes. DSbh21,
KB79 and DSh23 for plant height; JS 335, KB 79 and
KBS 23 for the number of branches plant™; KB 79, JS 335
and DSb 21 for the number of pods plant™; DSb 21, KB 79
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and KBS 23 for grain yield plant™; JS 335, MAUS 2 and
DSh 21 for 100 seed weight.

The estimates of SI were lower in magnitude for the
DSb 21, DSb 23 and MAUS 2 for days to 50% flowering;
MAUS 2, DSb 21 and DSb 23 for plant height; KBS 23,
DSb 21 and KB 79 for the number of branches plant™;
KBS 23, DSh 21 and DSb 23 for the number of pods plant’
- KBS 23, DSb 21 and DSh 23 for grain yield plant™;
MAUS 2, JS 335 and Karune for 100 seed weight.

The AMMI ANOVA indicated significant variability
attributable to GEI for all six quantitative traits across
seasons and dates of sowing. The genotypes DSb 23, DSh
21 and KB 79 with the lowest estimate of ASV and SI
were widely stable across seasons for grain yield/plant.

The genotypes KBS 23, DSb 21 and DSb 23 with the
lowest estimate of ASV and SI were widely stable across
dates of sowing for grain yield plant™

REFERENCES

Alghamdi S S. 2004. Yield stability of some soybean genotypes
across diverse environments. Pak. J. Biol. Sci., 7(12):
2109-2214 Anonymous. Indiastat, 2019 (b).

Farshadfar E. 2011. Chromosomal localization of the genes
controlling adaptation in Agropyron elongatum using
AMMI-based simultaneous selection index of yield and
stability. Int. J. Plant Breed, 5(2): 80-83.

Genetic variability studies among thirty three vegetable soybean
genotypes under Manipur condition

H NANITA DEVI, D DEVI SRI, T H RENUKA DEVI, NILIMA KARAM, T SUNANDA DEVI AND L SOPHIA DEVI

College of Agriculture, Central Agricultural University, Imphal-795004, Manipur
E mail: heisnamnanita@gmail.com

(Received: December 07, 2022, Revised: December 07, 2022, Accepted: December 15, 2022)

ABSTRACT

The present study was carried out at Central Agricultural University Research Farm, Andro, Imphal East,
Manipur, during kharif 2021 to estimate genetic variability parameters of thirty three vegetable soybean genotypes
for ten characters. Statistical analysis showed significant differences between the tested genotypes. Maximum
phenotypic coefficient of variation value (66.54) and genotypic coefficient of variation value (66.53) was recorded
for character fresh pod yield/plant. Heritability (in broad sense) value ranged from 99.99 to 86.53. The estimates of
genetic advance expressed as percentage ranged from 137.24 to 118.09. Highest GA over its mean was recorded for
fresh pod yield/plant (137.24), followed by number of pods/plant (118.09). The correlation study showed a positive
and significant correlation between fresh pod yield/plant and the number of pods/plant, 100 fresh pod weight and 100

fresh seed weight.

Keywords: Correlation coefficient, Genetic variability, Genetic advance, Heritability, Vegetable Soybean

Vegetable Soybean (Edamame) is one of the most
nutritious leguminous crops. It is also known as the
"miracle crop” because of its exceptional qualities.
Vegetable soybean (Edamame) was first used as a
medicinal herb in China around 200 B.C. and remains
broadly used today (Jian, 1984). Despite being a minor
crop, it is quite popular throughout East Asia, particularly
in Japan, China, Korea, and Taiwan. It has gained
popularity in India in recent years as a result of its
nutritious value.

The current challenge in vegetable soybean breeding
is to develop improved cultivars that outperform existing
cultivars in terms of yield by increasing productivity
directly. A fundamental stage in any crop improvement
effort is the collection of germplasm and the evaluation of
variability and its magnitude. Yield is a complicated
feature that is influenced by a variety of yield-contributing
characters that are controlled by polygenes, as well as the
environment. Certain genetic characteristics must be
understood and manipulated in order for any crop
improvement programme to be successful. Keeping in
view of the above information the present study was
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carried out to assess the performance of thirty three
vegetable soybean genotypes under Manipur condition,
and study the extent of inheritance and their relationship
between yield component characters.

MATERIAL AND METHOD

The research study was conducted during kharif,
2021 at the CAU Research farm, Andro. The experiment
was laid out in augmented design in three blocks. Thirty
vegetable genotypes with three checks were used. Row to
row and plant to plant spacing was kept at 45 and 10 cm
respectively. At two weeks after emergence of seedlings,
thinning was done to one seedling/hole. Normal cultural
practices were adopted. The observations were recorded
from five randomly selected plants in each plot in each
replication on, plant height (cm), pod length (cm), number
of seeds/plant, number of pods/ plant, fresh pod
yield/plant, 100 fresh pod weight (g), 100 Fresh seed
weight (g), 100 Dry seed weight (g). Data on days to 50%
flowering and days to harvest were recorded on plot basis
through visual observation. The recorded data for different
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parameters were assembled and organized properly for
statistical analysis using R studio with R software version
4.2.1.

RESULTS AND DISCUSSION

The mean sum of squares based on ANOVA of 33
genotypes for 10 characters revealed a high level of
variability among the genotypes. Basavaraja et al. (2005)
and Reni and Rao (2013) both reported significant genetic
variation in soybean germplasm. Maximum phenotypic
coefficient of variation value (66.54) and genotypic
coefficient of variation value (66.53) was recorded for
characters fresh pod vyield/plant. Heritability (in broad
sense) value ranged from 99.99 to 86.53. The estimates of
genetic advance expressed as percentage ranged from
137.24 to 118.09. Highest GA over its mean was recorded
for fresh pod yield/plant (137.24), followed by number of
pods/plant (118.09). Similar results were reported by Reni
and Rao (2013). The correlation study show a positive and
significant correlation between fresh pod yield/plant and
the number of pods/plant, 100 fresh pod weight and 100

fresh seed weight. Similar finding had been reported by
Pawar et al. (2020). The genotypes studied showed wide
range of variability for most of the characters. Moreover,
the high positive relation between the characters could be

effectively exploited in vegetable soybean yield
improvement program.
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Tablel. Genetic variability parameters for ten different characters in thirty three vegetable soybean genotypes

Characters Range Mean GCV PCV ECV hBS GA GAM
Days to 50% flowering 29 - 46.67 37.27 117 12.39 4.1 89.07 8.49 22.78
Plant height (cm) 20.53-77.25 429 33.61 33.73 2.85 99.29 29.63 69.08
Days to maturity 70.83 - 87.67 81.21 5.96 6.4 2.33 86.73 9.3 11.45
Pod length (cm) 35-6.19 4.83 10.42 10.69 2.42 94.88 1.01 20.93
Number of seeds per pod 1.88-3.1 2.36 16.87 18.14 6.66 86.53 0.76 32.38
Number of pods per plant 9.45 - 109.48 42.69 57.32 57.4 3.03 99.72 50.42 118.09
Fresh pod yield per plant (g) 7.88 -204.18 64.5 66.53 66.54 1.13 99.97 88.52 137.24
100 Fresh pod weight (g) 61.93 - 223.62 148.47 32.96 32.96 0.71 99.95 100.92 67.97
100 Fresh seed weight (g) 22.25-99.32 52.71 31.62 31.62 0.33 99.99 34.38 65.22
100 Dry seed weight (g) 31.5-11.96 20.63 26.45 26.97 5.3 96.13 11.03 53.49

GCV=Genotypic coefficient of variation, PCV= Phenotypic coefficient of variation, ECV= Environmental coefficient of variation, hBS= Heritability
broad sense, GA= Genetic Advance, GAM= Genetic advance as percent of mean value.
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ABSTRACT

In the present study, the biological control agent (BCA) Trichoderma harzianum strain Th4d was
entrapped in biopolymeric compositions applied as film forming seed coat on oil seed crops viz., soybean, groundnut
and safflower. Results revealed that high entrapment efficiency of 89- 92% with viability for 24 months without
much reduction and persistence of Trichoderma in soil was studied which is having minimum spore count of 1X10°
CFUs till 90 days of application in biopolymer-based Trichoderma seed coating treatment. Field evaluation of
biopolymer-based Trichoderma seed coatings was done in soybean, ground nut and safflower exhibited higher
productivity in biopolymer-based Trichoderma formulations over control.

Keywords: Bio-polymer based formulations, Oilseed crops, Trichoderma

The diverse agro-ecological conditions in the country
are favorable for growing 9 annual oilseed crops.

Unfortunately, many crops suffer from fungal and viral
diseases during the initial stage of the crop due to soil and
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seed borne diseases. In the present-day context, in view of
the growing stress for edible and biofuel purpose, a lot
needs to be done for disease management by several
approaches. An efficient disease management includes
multiple chemical treatments leading to serious
environmental concerns. In view of the environmental
implications of the use of chemicals, alternative strategies
for the control of plant disease are being sought.
Biological control of plant diseases using antagonistic
microbes offers a powerful and eco-friendly alternative to
the use of synthetic chemicals. However, the serious
bottlenecks for using the bio-control agents are the high
temperature and limited moisture in the soil for activity
and efficacy of these bioagents (Rini et al., 2006).

Tailor made  biopolymers  derived  from
biomacromolecules such as polysaccharides have emerged
as promising materials for multifarious applications owing
to their three-dimensional structure, bio-degradability and
bio-compatibility, ability to imbibe water, and good
mechanical integrity. Tailor made biopolymers (cellulose
and chitosan) are cross-linked polymers which possess
network properties and provide favourable environment to
the crop inputs and also serve as controlled release
systems for regulated release of the agrochemicals. These
materials are finding extensive applications in dry land
agriculture and carriers in delivery systems etc (Chandrika
et al., 2019; Prasad et al., 2020). These can be used as
drug delivery carriers for crop inputs like pesticides and
beneficial microbes for seed coating purpose. Quality of
seed is an important entity for better crop productivity and
yield. The most critical phases in the growth and
development of any crop are those of germination and
establishment.

MATERIALS AND METHODS

At ICAR-IIOR, we synthesized tailor-made bio-
polymer compositions. The developed seed coating
biopolymeric compositions were utilized for entrapment of
beneficial microbes like Trichoderma to target for soil and
seed borne diseases. Detailed protocol of the preparation is
under IPR protection process. Structural characterization
through FTIR, SEM, TGA etc.

RESULTS AND DISCUSSION

Structural characterization of optimized polymers
showed the polymerization of blend ingredients and

formation of matrix structure facilitating proper
entrapment of biocontrol agent suggesting the suitability
of polymers as seed coating agent. Shelf life of
Trichoderma after entrapping in biopolymers is being
maintained till 24 months (Table 1) without much
reduction from initial entrapment efficiency of 89-92%.
Under pathogenic conditions, the efficacy was evaluated
both in laboratory and pot experiment which is performing
on par with commercial check of vitavax. The persistence
of Trichoderma was studied which is having minimum
spore count of 1X10° CFUs till 90 days of application in
soil of bio-polymer entrapped Trichoderma compared to
Trichoderma spores alone (till 45 days of application). The
antioxidative enzyme activity in oilseed crops was studied
under pathogenic conditions at four different intervals (5,
7,9, 11) in treated seeds. The increase of enzyme activity
was more pronounce in treated plants, observed maximum
in biopolymer and Trichoderma combination even under
pathogenic conditions. Field evaluation of biopolymer-
based Trichoderma seed coatings was done in soybean,
ground nut and safflower exhibited maximum germination
percentage (84.7), disease inhibition (88.8%) and yield
(792 kg/ha) in chitosan polymer+ T. harzianum Th4d in
safflower crop, where as in groundnut crop maximum
germination percentage (90.05) in cellulose polymer + T.
harzianum Th4d, disease inhibition percentage (95.5) and
yield (3040 kg/ha) in chitosan polymer + T. harzianum
Th4d and in soybean crop maximum germination (83.4%),
disease inhibition (95.8%) in chitosan polymer+ T.
harzianum Th4d and vyield (1251 kg/ha) in cellulose
polymer+ T. harzianum Th4d was observed.
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Table 1: Shelf life of Trichoderma (Th4d) spores after entrapping in cross-linked polymers (Unit: X10™ cfu/ g of cross-linked polymer film)

Treatment Cellulose polymer Chitosan polymer Synthetic polymer

0 day 23.67 21.66 20

30 day 22 17.33 15.33

60 day 17 12.33 10.66

120 day 10 10.33 4.33

240 day 4 3.66 0.01

480 day 2.67 2 0.00005

540 day 1.67 1.33 0.0000003

730 day 1.8 1.11 0
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Table 2: Entrapment efficiency of Trichoderma spores Th4d in cross-linked polymer films

Treatment 10" cfulg Entrapment efficiency (%)
Th4d spores 2.53 -

Cellulose polymer entrapped with Th4d 2.38 94

Chitosan polymer entrapped with Th4d 2.16 87
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ABSTRACT

High temperature is one of the major abiotic factors restricting plant growth and development. In this
investigation, twenty soybean accessions were evaluated for different morpho-physiological and yield traits at two
different day/night temperatures (30°C/20°C & 40°C/28°C) under green house conditions in year 2018-19 and 2019-
20 where high temperature stress was induced at onset of reproductive stage to till the maturity of the crop. Same
panel of genotypes was also evaluated for delayed leaf senescence and related traits during summer 2019 and
summer 2020. The experimental results revealed that genotypes NRC 146, 6A-58-5 and JS 20-98 performed better
consistently in high temperature conditions while genotypes ICS 84/86-85B-4, JS 95-60, JS 90-41 were found to be
highly sensitive.

Keywords: Evaluation, High temperature tolerance, Reproductive stages, Soybean

Soybean contributes 25% to the global edible oil and
about two-third of the world’s protein concentrate for
livestock feeding. The current temperatures in major
soybean growing regions in country are reported to be at
the doorstep of upper limit and the occurrence of very high
temperatures beyond 35°C, particularly at late
reproductive stages (Jumrani et al., 2018). Lobell and
Asner (2003) reported about average 17% decrease in
soybean seed yield for every 1°C rise in temperature.
Therefore, exploration for soybean genotypes that are
more tolerant to high temperature stress is immediately
required for sustainable soybean production.

MATERIAL AND METHODS

Twenty soybean genotypes including six germplasm
accessions, eleven varieties and three elite breeding lines
were evaluated under controlled environment conditions in
year 2018-19 & year 2019-20 as well as in summer 2019
& 2020 with ambient hot weather conditions. High
temperature stress was induced during reproductive stages
in green house experiment and elevated temperature
conditions were also matched at reproductive stages by
sowing soybean in summer season. Several morpho-
physiological traits viz., specific leaf weight(SLW),
canopy temperature depression(CTD/3°C), SCMR(SPAD
chlorophyll meter readings), yield and yield attributing

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023 90

traits were recorded in controlled day/night temperatures
[control — (30°C/20°C) and stress — (40°C/28°C)]
conditions. Delayed leaf senescence score (1-5), SCMR
and CTD/ &°C were recorded during summer screening.

RESULTS AND DISCUSSION

In green house experiment, high temperature stress
significantly decreased chlorophyll content, CTD, SLW,
seed yield and vyield related traits (Table 1). Percentage
reduction in seed yield was significantly correlated with
percentage reduction in SLW (r~0.8) and SCMR (r~0.68).
During summer season, delayed leaf senescence score was
significantly correlated with SCMR (r~0.67). Tolerant
genotypes i.e. JS 20-98 (variety), JS 20-38 (breeding line)
and advance breeding lines (NRC 146 and 6A-58-5)
derived from heat tolerant genotype EC 538828 showed
less reduction in yield and other related physiological
traits in comprasion to tolerant check JS 97-52 (Table 2)
while genotypes CAT 2065, JS 95-60, JS 90-41 found to
be sensitive to high temperature stress. Identified
genotypes from the present study will serve as donor to
develop high temperature tolerant soybean varieties.
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Table 1: Variation for yield and morpho-physiological parameters in the study

Particulars of green house experiment

Range (2018-19)

Range (2019-20)

Percentage reduction in SCMR

Percentage reduction in specific leaf weight (SLW)
Reduction in CTD (Stress) in relation to CTD (Control)
Percentage reduction in seed yield per plant

Percentage reduction in 100 seed weight

Percentage reduction in numbers of pods

3.2% - 12.89%

3.81% - 25.70%

0.41°C-4.21°C

11.47% - 56.56%

7.02% - 36.24%

7.95% - 47.43%

5.10% - 17.33%
6.55% - 29.85%
0.53°C-5.11°C
14.25% - 79.53%
15.23% - 53.94%

4.85% - 49.47%

Particulars of summer screening Range (2019) Range (2020)
Delayed leaf senescence score/rating 1-5 1-51t0 5
SPAD chlorophyll meter reading (SCMR) 37.8-46.2 29.20 - 48.238.23

Canopy temperature

Canopy temperature depression (CTD/ 3°C)

28.84°C-36.2°C 29.33°C-351°C1°

-3.57°Cto 3.79°C -2.37°Cto4.19°C

Performance evaluation of Oxadiargyl for effective
weed management in sunflower
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ABSTRACT

A field experiments with the objective to determine the performance evaluation of Oxadiargyl for effective
weed management in sunflower was conducted under irrigated condition. The experiment was laid out in
randomized block design consisting of nine treatments and replicated thrice. Weed free environment produced higher
growth and yield parameters, however it’s on par with the other treatments T, and T3 which are having combination
of herbicide followed by hand weeding. Pre emergence application of Oxadiargyl @ 1259 ai/ha fb hand weeding
gave excellent control of all the weeds at all the stages of the crop and it recorded higher weed control efficiency and
the lowest weed index. Highest net returns of Rs. 26,151/ha and benefit cost ratio of 1.47 was observed in Pre
emergence application of Oxadiargyl @ 125g ai/ha fb hand weeding at 30 DAS.

Keywords: Effective weed management, Oxadiargyl, Performance evaluation, Sunflower

Sunflower (Helianthus annuus L.) is one of the
important vegetable oilseeds crops in India. Weed
infestation is a major constraint causing lower sunflower
yield. Weed infestation occurs heavily in sunflower
mainly due to adoption of wider spacing, slower crop
growth at initial stages, higher amount of fertilizers
application and frequent irrigation. Manual weeding is
difficult as it is highly labour intensive and time
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consuming. Uncontrolled weeds in sunflower caused yield
loss of up to 62% (Sumathi et al., 2009). Manual weeding
alone in sunflower cultivation is difficult as it is highly
labour intensive and time consuming. Herbicides are
effective and viable option for better weed management in
sunflower (Shylaja and Sundari 2008). By considering
above scenario, the present investigation was carried out
with the objective to determine the performance evaluation
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of Oxadiargyl for in

sunflower.

effective weed management
MATERIALS AND METHODS

Field experiments were conducted at Department of
Oilseeds, TNAU, Coimbatore on Integrated weed
management in Sunflower during Kharif 2020. The
experiment comprised of nine treatments viz., T; -
Oxadiargyl @ 759 a.i./ha as pre-emergence spray + one
HW at 30 DAS, T, - Oxadiargyl @ 100 g a.i./ha as pre-
emergence spray + one HW at 30 DAS, T3 - Oxadiargyl @
125ga.i./ha as pre-emergence spray + one HW at 30 DAS,
T, - Oxadiargyl @ 75g ai/ha as pre-emergence spray +
Quizalofop Ethyl 10 EC (Turga super) @ 37.5 g a.i/ha at
15 — 20 DAS directed post-emergence spray on weeds, Ts
- Oxadiargyl @ 100g ai/ha as pre-emergence spray +
Quizalofop Ethyl 10 EC (Turga super) @ 37.5 g a.i/ha at
15 — 20 DAS directed post-emergence spray on weeds, Tg
- Oxadiargyl @ 125g ai/ha as pre-emergence spray +
Quizalofop Ethyl 10 EC (Turga super) @ 37.5 g a.i/ha at
15 — 20 DAS directed post-emergence spray on weeds, T
— Farmers’ practice (Two HW at 20 & 40 DAS), Tg -
Weed free control (Three HW at 15, 30 and 45 DAS), T, -
Unweeded control.

RESULTS AND DISCUSSION

Weeds in the field experiment were predominant by
grassy weeds like Cynodon dactylon, Dacteloctenium
aegypticum, Echinochloa colona, Chloris barbata and
Brachiaria reptans, Sedges like Cyperus rotundus and
broad-leaved weeds like Trianthema portulacastrum,
Amaranthes viridis, Parthenium hysterophorus, Digera
arvensis, Euphorbia prostrata and Acalypha indica were
the dominant ones.

Weed free environment produced higher growth and
yield parameters, however it’s on par with the other
treatments T, and Tz which are having combination of
herbicide followed by hand weeding. Pre emergence
application of Oxadiargyl @ 125g ai/ha fb hand weeding

gave excellent control of all the weeds at all the stages of
the crop and it recorded higher weed control efficiency
and the lowest weed index. This combination also resulted
in significant increase in growth and yield attributes of
sunflower (2281 kg/ha) and it was comparable with weed
free environment (T8) resulted in producing significantly
higher seed yield of 2345 kg/ha and Oxadiargyl @ 100 g
a.i./ha + one HW at 30 DAS (2266 kg/ha). It might be due
to management of weeds in sunflower at early growth
stages in effective manner, which helped for sunflower
growth resulting in significant seed yield increase. This
finding was in accordance with findings of Selvakumar et
al., 2018.

Highest net returns of Rs. 26,151/ha and benefit cost
ratio of 1.47 was observed in Pre emergence application of
Oxadiargyl @ 125g ai/ha as pre-emergence spray fb hand
weeding at 30 DAS. Hence, application of Oxadiargyl @
125¢ ai/ha as pre-emergence spray fb hand weeding at 30
DAS in sunflower will control the weeds effectively and
economically. The higher net return and B:C ratio were
also reported by Mohapatra et al., 2020 due to the
reduction of cost of cultivation.
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Table 1. Response of sunflower to Integrated weed management with Oxadiargyl

Treatment Plant height at harvest (cm) Number of grains / Capitulum (Ié%(;) WCE NeFtesF.{fht;m B:C ratio

T, 188.7 884 2048 90.1 18325 1.33
T, 1914 963 2266 97.0 25892 1.46
T3 193.5 959 2281 99.5 26151 147
T, 173.9 575 1275 54.2 -4413 0.91
Ts 178.4 600 1364 65.0 -1490 0.97
Te 180.7 728 1641 69.0 8201 1.16
T, 182.7 861 1953 96.6 8909 1.15
Tsg 193.6 975 2345 99.5 15421 1.22
T 165.8 391 855 0.0 -15419 0.67
SEd 7.7 52.7 109

CD (P=0.05) 16.3 112 231
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ABSTRACT

A field experiment with the objective to determine the response of sunflower to varying planting geometry
and fertilizer levels under different land configurations was conducted under rainfed condition. The experiment was
laid out in split plot design consisting of twelve treatments (Four main and three sub treatments) and replicated
thrice. The entire period of cropping period received the adequate rainfall for the growth and development. The
economics revealed that the land configuration ridges and furrow sowing with 100 % RDF recorded higher net return
(Rs. 8,517/ha) and BCR (1.25). Hence, it concluded that under red loamy soil, sowing of sunflower with a spacing of
60 cm x 30 cm in ridges and furrow land configuration with application of 100 % RDF is highly suitable under rain

fed condition to attain maximum yield with more profit.

Keywords: Crop geometry, Land configuration, Rainfed condition, Sunflower

Sunflower (Helianthus annuus L.) is one of the
important vegetable oilseeds crop which always play a
role in global vegetable oil production, contributing up to
12 per cent. In India, cultivation of sunflower is done
mainly under rainfed ecosystem. The establishment of
crop under rainfed ecosystem, maintaining of optimum
population and addition of crop nutrients at optimal doses
is essential for safe and affordable food security for the
developing population. Mortvedt et al. (2003) observed
that fertilizing soil is an essential component for the
effective commercial production of sunflower. Application
of complete fertilizers i.e., having nutrients like nitrogen,
phosphorous and potash will improve sunflower growth
and sustain the yield (Cechin and Fumis, 2004 and Sadras,
2006). By considering the above scenario, the present
investigation was carried out with the objective of
determining the response of sunflower to varying planting
geometry and fertilizer levels under different land
configurations under rainfed conditions.

MATERIALS AND METHODS

The experiment was laid out in split plot design with
main plot consisting of different land configurations and
altered crop geometry M, - Flat bed sowing at 60 cm x 30
cm, M, - Ridge and furrow sowing at 60 cm x 30 cm, M; -
Flat bed with paired row sowing at 45 cm x 40 cm (90/40
cm), and M, - Broad bed and furrow with paired row
sowing at 45 cm x 40cm (90/40cm) in subplot levels of
fertilizer viz., S; - 75 % RDF, S, - 100 % RDF (60:90:60
N, P205 and K20 kg/ha), and S; -125% RDF were
included. The entire experiment was replicated thrice and
laid out at the Department of Oilseeds, Tamil Nadu
Agricultural University Coimbatore, during Kharif season,
2019. Sunflower CoSFV5 was sown on 13.09.2019 in the
red loam soil field and the crop was harvested on
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11.12.2019. The experiment was conducted under rainfed
ecosystem.

RESULTS AND DISCUSSION

The entire period of cropping period received the
adequate rainfall for the growth and development. The
rainfall received during the cropping period was 475.1 mm
with 30 rainy days. The results revealed that the growth
parameters, vyield attributes and yield parameters of
sunflower were significantly influenced by land
configurations and graded level of fertilizers. Growth
parameters performed better in the land configuration
ridges and furrow sowing and it was followed by flatbed
sowing. Among the land configuration, ridges and furrow
sowing recorded significantly higher vyield attributes
(number of grains/plant, volume weight (g/100 ml) and
100 grain weight and yield (1259 kg/ha)) and it was
followed by flat bed. Under ridges and furrow planting
could be attributed to the adequate availability of soil
moisture over other treatments. Among the fertilizer
levels, 125 % RDF recorded significantly higher growth
parameters, yield attributes and yield (1159 kg/ha) over 75
% RDF but 125% RDF was comparable with 100% RDF.
The effect of improved growth parameters and yield
parameters might be due to efficient metabolic activities
and efficient source sink relationship under 125 % RDF
and it was accordance with the findings of Kokila et al.,
(2018). However, quality of sunflower was not
significantly influenced by the different land configure-
tions and fertilizer levels.

The economics revealed that among the land
configuration, ridges and furrow sowing with 100 % RDF
recorded higher net return (Rs. 8,517/ha) and BCR (1.25).
Hence, it was concluded that under red loamy soil, sowing
of sunflower with spacing of 60 cm x 30 cm in ridges and
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furrow land configuration with application of 100 % RDF
is highly suitable under rain fed condition to attain
maximum yield with more profit.
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Table 1. Response of sunflower to varying planting geometry and fertilizer levels under different land configurations

Treatment Plant Height (cm)  Seed yield (kg/ha) QOil content (%) Net Return (Rs/ha) B:C ratio
M; 160 1066 35.0 1506 1.04
M, 190 1259 35.1 8517 1.25
Ms 140 1033 34.9 382 1.01
My 157 1053 34.8 1061 1.03
S.Ed. 6 58 0.4

C.D.(P=0.05) 15 143 NS

Sy 153 1047 35.2 2552 1.08
S, 162 1101 348 3033 1.09
S3 170 1159 349 3015 1.08
S.Ed. 7 28 0.3

C.D.(P=0.05) 14 59 NS

M at S S.Ed. 12 74 0.6

C.D.(P=0.05) NS NS NS

Stability analysis for yield and yield contributing characters in
Groundnut (Arachis hypogaea L..)
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ABSTRACT

Twenty two genotypes including two checks were evaluated in randomized block design with three
replications for yield and yield components under different environments. Estimates of stability parameters revealed
that none of the genotypes were stable for all characters; however the genotype ICGV-07296 possesses average
stability for days to maturity and pod yield per plant, where as the genotype ICGV-98170 recorded early flowering,
where as the genotype ICGV-07273 for number of mature pod per plant, ICGV-07235 and ICGV-00187 for kernel
yield per plant, ICGV-07273 for oil content exhibited average stability so they were adapted to all the environments.
ICGV-07296 for days to maturity, ICGV-07273 for shelling percentage, ICGV-06151 for sound mature kernel,
ICGV-06150 and ICGV-07217 for pod yield per plant and ICGV-0076 for pod yield per plot showed below average
stability so they were better adapted to favorable environment. Whereas the genotypes ICGV-0211, ICGV-07270
and JL-24 were found especially adapted to better environment, while the genotypes ICGV-07106 and ICGV-06138

were adapted to unfavorable or poor environment.

Keywords: Groundnut, Stability analysis, Yield and yield contributing characters

The groundnut (Arachis hypogaea L.) is a valuable
food and oilseed crop. It is commonly called as the king of
vegetable oil, poor man’s nut, peanut or monkey-nut.
Groundnut is self pollinated (with an average cross
pollination of about 2 %), auto tetraploid with
chromosome number 2n = 4 x = 40. Groundnut is
originated in the Brazil. The secondary centre origin is
Africa. Flowers usually open at sunrise and anther may
dehisce for 7-8 hours before flower opening the stigma
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become receptive about 24 hours after anthesis. It is an
important oil, food and feed legume, where kernels are
rich in oil (48-50 %) and protein (25-28%). Groundnut is
some nutrient-dense food rich in digestible protein,
unsaturated fatty acids minerals, fibre and polyphenolic
antioxidants. Groundnut is widely cultivated throughout
warm temperature, tropical and sub tropical countries.
Groundnut is the 13" most important food crop of the
world. It is the world’s 4™ important source of edible oil
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and 3™ most important source of vegetable protein.
Globally, 50 percent of groundnut produce is used for oil
extraction, 37 percent for confectionary use and 12 percent
for seed purpose. In India 80 percent of the total produce
is used for oil extraction, 11 percent as seed, 8 percent for
direct food wuses and 1 percent is exported
(www.icrisat.org).

MATERIAL AND METHODS

Twenty two groundnut genotypes ICGV-0211,
ICGV-0076, ICGV-98170, ICGV-187, ICGV-00189,
ICGV-07408, ICGV-07235, ICGV-07273, ICGV-07270,
ICGV-07296, ICGV-07286, ICGV-06138, ICGV-06139,
ICGV-06150, ICGV-06151, ICGV-07106, ICGV-07120,
ICGV-06175, ICGV-07217 and ICGV-07214 with two
checks [LGN-1 and LGN-2] obtained from Oilseeds
Research Station, Latur and were sown in randomized
block design with 3 replications at Oilseeds Research
Station, Latur, Oilseeds Research Sub-Station, Ambajogai
and Agricultural Research Station, Badn  apur. The
sowing was carried out at the spacing of 30 cm and 10 cm
between the rows and plants, respectively. The method of
sowing followed was dibbling. The gross plot size was 5.0
x 0.90 m? while net plot size was 4.8 x 0.90 m® The
recommended fertilizer dose of 25 kg N + 50 kg P05 per
hectare was applied at the time of sowing. All other
cultural practices and plant protection measures were
undertaken to maintain healthy crop. Observation recorded
Viz. days to 50% flowering, days to maturity, number of
mature pods per plant, pod yield per plant (g), kernel yield
per plant (g), shelling percentage (%), 100 kernel weight
(9), sound mature kernel (%), pod yield per plot (g) and oil

content (%). The stability analysis was performed for the
characters under study using Eberhart and Russell model.

RESULT AND DISCUSSION

The result of pooled analysis of variances over
environments revealed that the variances due to genotypes
were highly significant for all characters studied. Variance
due to environment were highly significant for all
characters except no. of mature pods/plant and oil content,
where as for genotype x environment interaction variances
were also highly significant for days to maturity, shelling
percentage, 100-kernel weight kernel yield/plant and pod
yield /plant. Analysis of variances for stability parameters
revealed that the variances due to environment +
(genotype x environment) were highly significant for Days
to maturity, shelling percentage, 100-kernel weight, kernel
yield/plant and pod vyield/plant. While the environment
(linear) was significant for all characters except no of
mature pods/plant and oil content indicating that a major
part of variation could be attributed to linear regression.

REFERANCES

Bentur, M.G., Parameshwarappa, K.G. and Malligawad L.H.
2004. Stability analysis in large seeded groundnut (Arachis
hypogaea L.) for yield and yield component traits. Journal
Oilseeds Research, 21 (1): 17-20.

Chavan, R.D., Toprope, V.N., Jagtap, P.K. and Aglave, B.N.
2009. Stability analysis in groundnut for pod yield and its
component traits. International Journal of Plant Science, 4
(2): 531-534.

Srinivas, T., Reddy, A.L., Rajesh, A.P. and Umamaheshwari, P.
2016. Genotype x environment interaction studies in
rainfed groundnut (Arachis hypogaea L.). Electronic
Journal of Plant Breeding, 7 (4): 953-959.

Genetic variability and association studies in Sunflower Inbreds
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ABSTRACT

Genetic variability, heritability, genetic advance and association studies were carried out in 87 sunflower
inbreds shared by different AICRP centres for six yield and its contributing traits. Results of ANOVA showed highly
significant mean sum of squares for all the traits indicating presence of sufficient variability in the experimental
material. Wide range of variation was noticed in plant height followed by seed yield and days to 50 % flowering.
High phenotypic and genotypic coefficient of variation were recorded for head diameter, seed yield per plant and
100 seed weight. High heritability coupled with high genetic advance as per cent of mean was exhibited for seed
yield indicated directional selection could be effective. Head diameter recorded strong correlation with seed yield
followed by plant height and 100 seed weight and in turn these traits were also strongly intercorrelated.

Keywords: Association analysis, Genetic variability, Heritability, Inbreds, Sunflower

Sunflower (Helianthus annuus L.) is regaining its
importance in the state of Andhra Pradesh due to its
enhanced Minimum Support Price (Rs. 6400/q) during
2022 declared by Govt. of India and support to Oilseeds
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sector. At, present in Andhra Pradesh it is cultivated in an
area of 17,257 ha and the major districts cultivating
sunflower are Ananthapuramu, YSR Kadapa and Kurnool
districts. Therefore, public and private sector are
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concentrating in developing stable, high yielding and high
vigour hybrids and strengthening their seed production
programmes to supply quality seed to the consumers. The
first step in development of hybrids is identification of
inbreds for the valid traits and these inbrdes can be utilized
in development of new CMS lines or as restorers based on
their maintainer / restorer behaviour with the
corresponding promising CMS lines. Hence, the present
study is concentrated to evaluate different inbreds for yield
and its contributing traits, genetic variability studies and
the association of different traits with seed yield.

MATERIALS AND METHODS

Eighty seven inbred lines shared by different AICRP
centres of sunflower were tested during Rabi 2019-20 at
Regional Agricultural Research Station, Nandyal in
Augmented Block Design using three checks (NDSI3,
LTRR 341 and NDCMS 30B), wherein only checks were
replicated. The genotypes were sown with a spacing of 60
cm between rows and 30 cm within a row. Recommended
agronomic practices were followed to raise a good crop.
Data was recorded for six characters viz., days to 50%
flowering, plant height (cm), head diameter (cm), 100 seed
weight (g), seed vyield per plant and oil content (%). To
test the difference among the genotypes, the analysis of
variance was performed individually for each character as
per method suggested by Federer (1956). Phenotypic and
genotypic coefficients of variation (PCV and GCV) were
computed according to Burton, 1952. Heritability (h?) in
broad sense was calculated according to the formula given
by Allard, 1960. Genotypic correlation coefficients were
calculated using the method given by Johnson et al. 1955.

RESULTS AND DISCUSSION

The results of ANOVA (Table 1) carried out in the
present study showed highly significant mean sum of
squares for all the traits indicating presence of sufficient
variability in the experimental material. Wide range of
variation was observed for plant height (61-139 cm)
followed by days to 50% flowering (44 - 60), seed yield
per plant (13 — 48 g/PIl), head diameter (6.0 — 18 cm), oil
content (29 — 41%) and 100 seed weight (3.50 — 6.10 g).
These results are in agreement with Neelima et al., 2016
and Varalaskhmi et al., 2019.

The PCV values were higher than GCV for all the
traits studied which implies effect of environment on
variability of these traits. High PCV and GCV were noted
for head diameter followed by seed yield per plant, plant
height, and seed weight. Low PCV and GCV values were
recorded for oil content and days to 50 % flowering
indicated that the variation in the material was low,
therefore, search for variation in other material may be
required.

In this study, heritability estimates were high for
head diameter (94.98%) followed by days to 50 %
flowering (92.92%), seed weight (85.74%), oil content
(85.36%), seed yield per plant (82.35%) indicating that
these traits were less influenced by the environment and
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selection based on phenotypic observations would be
effective. Low heritability was noticed for plant height
(65.22%).

High heritability coupled with high genetic advance
as percent of mean (GAM) was noticed for head diameter,
seed weight and seed yield per plant which indicated that
these traits are governed by additive gene action and
directional selection could be more effective. High
heritability coupled with low GAM was observed for days
to 50 % flowering and oil content suggesting the role of
favourable environment rather than genotype and
therefore, selection may not be not rewarding. Low
heritability coupled with high GAM was observed for
plant height indicating it is governed by additive gene
effects and is highly influenced by environments and
therefore, selection would be effective. These results are in
line with Madhavi Latha et al., 2017.

In association analysis (Table 3) all the traits
recorded positive correlation with seed yield. Head
diameter (0.372**) recorded strong correlation with seed
yield followed by plant height (0.353 **) and 100 seed
weight (0.350**). Similar results were reported by
Varalaskshmi et al., 2019. In turn, these traits were also
strongly intercorrelated. This clearly implied that
improvement for seed yield can be achieved if directional
selection is practiced for these traits. Among Yyield
contributing characters, head diameter and plant height
showed strong association (0.725**) followed by seed
weight and head diameter (0.565**).

In conclusion, the present study has shown wider
range of variability, high PCV and GCV, high heritability
and high GAM for seed yield indicating variability in the
material, high influence of environment and directional
selection could be effective. This direction selection for
seed yield in sunflower can be achieved if selection is
practiced for head diameter, plant height and 100 seed
weight.
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Table 1 Genetic variability parameters in sunflower Inbreds

Mean Range PCV (%) GCV (%) Heritability GAM
Min. Max. %)
Days to 50 % flowering 51 44 60 3.894 3.62 92.93 7.40
Plant height (cm) 99 61 139 19.34 15.62 65.23 25.98
Head diameter (cm) 10 6.0 18 24.73 24.09 94.90 48.38
100 seed weight (g) 5 35 6.10 18.12 16.78 85.74 40.98
Seed yield/plant (g) 23 13 48 24.16 21.93 82.35 31.98
Oil content (%) 34 29 41 7.36 6.80 85.36 12.93
Table 2 Analysis of variance for yield and its contributing traits in sunflower Inbreds
Trait Blocks Treatments Checks Inbreds Check Vs. Inbred Error
2 (89) ) (86) (€ (4)
Days to 50% flowering 0.114 3.85* 3.444* 3.894* 0.927 0.276
Plant height (cm) 71.28 400.81 1194.0* 366.0* 1768.0* 509.0
Head diameter (cm) 0.529 8.052* 39.36* 6.36* 90.83* 0.32
100 seed weight (g) 0.098 0.893* 4.023* 0.82* 0.879 0.118
Seed yield/plant (g) 4.33 50.90* 732.33* 32.10* 304.98* 5.67
Oil content (%) 1.242 6.746* 30.72* 6.27* 0.499 0.92
* Significant at 5% level
Table 3 Genotypic correlations among seed yield and its attributes in Sunflower Inbreds
Daysto 50 %  Plant height Head diameter 100 seed Seed yield/pant  Oil content
flowering (cm) (cm) weight (g) ) (%)
Days to 50 % flowering 1.000
Plant height (cm) 0.177 1.000
Head diameter (cm) 0.179 0.725" 1.000
100 Seed weight (g) 0.251" 0.392™ 0.565™ 1.000
Seed yield/plant (g) 0.249" 0.353™ 0.372™ 0.350™ 1.000
Oil content 0.120 0.178 0.177 0.138 0.202" 1.000

*** Significant at 5% and 1% levels, respectively

An Institutional Regulatory Analysis for Genetically Modified Products with
special reference to Bt Mustard
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ABSTRACT

Rules for the Manufacture, Use/Import/Export, and Storage of Hazardous Micro Organisms/Genetically
Engineered Organisms or Cells, 1989 has laid down several guidelines to ensure environmental safety in the use of
genetically modified organisms (GMOs) and to provide regulatory approvals for dealing with genetically engineered
(GE) entities.A few committees have been constituted under the 1989 rules and the Recombinant DNA (rDNA)
safety guidelines, 1990 at the institutional level, including Genetic Engineering Approval Committee (GEAC). The
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Paper intends to analyze policy initiatives in the direction of biotechnology regulation in India, especially after the
petition was filed opposing the government's approval of field trials for GM crops. The petitioner has sought
Supreme Court's intervention in the matter with a clear direction to the government for not pushing and going ahead

with the approval of field trials of GM crops.

Keywords: Genetically modified, Mustard, Regulatory analysis

INTRODUCTION AND DISCUSSION

The introduction of the Rules for the Manufacture,
Use/Import/Export, and Storage of Hazardous Micro
Organisms/Genetically Engineered Organisms or Cells by
the Government of India in 1989 provided a regulatory
mechanism for biotechnology in India.Indeed, Genetically
Modified organisms (GMOs) have not been specifically
dealt with under the domestic laws of India. However,
there are several struggles to meet the amenability by
including guidelines, regulations, legislations, and
measures to establish an institutional mechanism. Rules
for the Manufacture, Use/Import/Export, and Storage of
Hazardous Microorganisms/ Genetically Engineered
Organisms or Cells, 1989 guidelines were notified by the
Ministry of Environment, Forest and Climate
Change(MOEFCC), Government of India on 5"
December 1989, under the provisions of the Environment
Protection Act, 1986. Section 3 of the rules defines the
terms "biotechnology,” "cell hybridization," "gene
technology,” "genetic engineering,” and "microorganism."
Under Section 3 of the rules, the following competent
authorities have been established under the rules for

implementation and monitoring of the process:
Recombinant DNA Advisory Committee (RDAC),
Institutional Bio-safety Committee (IBSC), Review

Committee on Genetic Manipulation (RCGM),Genetic
Engineering Approval Committee (GEAC).

Under the Revised Guidelines for Research in
Transgenic Plants and Guidelines for Toxicity and
Allergenicity Evaluation of Transgenic Seeds, Plants and
Plant Parts, 1998, The institutional mechanism was created
for the regulation of biotechnology under the 1989 rules
on microorganisms has been acknowledged and further
empowered.

Guidelines and Standard Operating Procedures for
the Conduct of Confined Field Trials of Transgenic Plants,
2008 the guidelines and the standard operating procedures
(SOPs) for confined field trials of regulated, GE, and
transgenic plants were issued by the Department of
Biotechnology, Ministry of Science and Technology,
Government of India in 2008. These guidelines summarize
the information, requirements, and procedures used by the

two regulatory committees, Review Committee on Genetic
Manipulation (RCGM) and Genetic Engineering Approval
Committee (GEAC)

The Genetic Engineered Approval Committee,
Review Committee on Genetic Manipulation, Institutional
Bio-safety Committee, Recombinant DNA Advisory
Committee, State Biotechnology Coordination
/Committee, and the District-Level Committees constitute
the institutional mechanism for the regulation of
biotechnology in India, have been recognized and
mentioned under these guidelines.

The SOPs have been prepared to guide for
conducting of confined field trials of regulated and GE
crops in India. These procedures provide guidelines for the
transport of regulated and GE plant material; storage of
regulated and GE plant material; management of confined
field trials; management of harvest or termination of
confined field trials; post-harvest management of confined
field trials.

The parliamentary standing committee on the
cultivation of GM crops has suggested stopping all field
trials on GM crops and a complete overhaul of regulatory
norms. The standing committee on agriculture deliberated
for three years—from 2009 to 2012—studying and
considering the international norms and regional and
domestic laws. Moratorium on GM crops, in particular BT
brinjal in 2012, took place in the background of the
parliamentary committee's findings.

In Aruna Rodrigues & Ors. V. Union Ministry of
Environment, Forest and Climate Change & Ors. [WP (C)
No. 260/2015] “Is there a compelling reason for the
environmental release of the genetically modified
herbicide-tolerant mustard crop at this stage, and will such
release have an irreversible adverse effect on the
environment, the Supreme Court of India asked the Centre
on the First week of December

Field trials of the transgenic mustard variety, DMH-
11 (Dhara Mustard Hybrid-11), revealed them to be
higher yielding, and they did not deter the pollination
habits of honey bees, Union Science Minister Jitendra
Singh said in Rajya Sabha in a written response to a query
on 8" December 2022. The matter stands sub judiced.

Effect of foliar nutrition on soybean [Glycine max (L.) Merrill] productivity under
rainfed condition of Manipur
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ABSTRACT

A field experiment was conducted during kharif 2017 to find out the response of soybean yield to
application of foliar nutrition under rainfed condition of Manipur. The experiment was laid out in randomized block
design with nine treatments which were replicated thrice. Treatments consist of application of foliar nutrient with
recommended dose of fertilizer. Results showed that application of foliar nutrients significantly influenced the yield
of soybean. Application of RDF + MOP 0.5% at pod initiation produced maximum seed yield of 2096 kg/ha
followed by application of RDF + Urea 2% spray at pod initiation (1988 kg/ha) and RDF + 19:19:19 (NPK) 2% at

pod initiation (1964 kg/ha).

Keywords: Foliar nutrition, Soybean, yield.

Soybean enjoy the status of being the prime legume
crop among the world’s important agricultural
commodities that contributes significantly (~25%) to the
globe’s edible oil production. Among the major soybean
growing countries, India ranks fourth in terms of area and
fifth in terms of production as per AMIS, FAO estimates.
Soybean production in India during 2021-22 is estimated
to be 13.12 million tons from an area of 12.18 million ha
and a productivity of 1077 kg/ha as per 2" advance
estimates of DAC&FW (Anonymous 2022). Foliar
nutrition should be a component of a complete crop
nutrition program. Accurate identification and treatment of
nutrient deficiencies with foliar fertilizers will minimize
the loss of yield. Foliar application allows the nutrients to
enter the plant during dry conditions, when soil moisture
may be too low to move towards the plants. Foliar spray of
nutrients is the fastest way to boost up crop growth
because the nutrients are available to plants quickly in the
initial and critical stages of crop (Jamal et al., 2006).
Foliar application of 2% diammonium phosphate (DAP)
resulted in significantly higher number of pods per plant,
number of seeds per pod, seed index and higher yield of
soybean (Kumar et al., 2013). Foliar spray of 0.1% borax
significantly increased germination percentage, 1000 seed
weight of soybean (Crak et al., 2006). Keeping the above
point in view, the experiment was taken up to study the
effect of application of foliar nutrient on soybean
productivity.

MATERIAL AND METHODS

The experimental trial was conducted at CAU
Research Farm, Andro, Imphal, Manipur during the kharif
2017. The area is located at 24°45.89" N latitude,
94°03.45" E longitude with an elevation of 800 m above
mean sea level. The soil was clay loam in texture
containing 240 kg per ha available nitrogen, 15 kg per ha
available phosphorus and 52 kg per ha available potassium
with an organic carbon content of 0.9 per cent. The
experiment was laid out in randomized block design with
nine treatments which were replicated thrice. The
treatment comprises of RDF (recommended dose of
fertilizer) + water spray at pod initiation, RDF + Urea 2%
spray at pod initiation, RDF + DAP 2% spray at pod
initiation, RDF + MOP 0.5% at pod initiation, RDF +
19:19:19 (NPK) 2% at pod initiation, RDF + Molybdenum
0.5% at pod initiation, RDF + Boron 0.5% at pod
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initiation, RDF +Zinc chillated 0.5% at pod initiation and
RDF only. The recommended dose of fertilizers was
applied as basal @ 20:60:40 kg per ha of N, P,Os and K,O
in the form urea, single super phosphate and muriate of
potash, respectively. The genotype used in the experiment
was JS 97 52 with a spacing of 45 cm x 10 cm. No
irrigation was applied and the total rainfall received was
1159 mm during cropping period.

RESULTS AND DISCUSSION

The results showed that the application of foliar
nutrition significantly influenced the seed yield of
soybean. Among the treatments, application of RDF +
MOP 0.5% at pod initiation produced maximum seed yield
of 2096 kg/ha followed by application of RDF + Urea 2%
spray at pod initiation (1988 kg/ha) and RDF + 19:19:19
(NPK) 2% at pod initiation (1964 kg/ha) which were at
par. Higher seed yield might be due increased uptake of
nutrient by the crop. Application of RDF + MOP 0.5% at
pod initiation also recorded vyield attributes, number of
branches per plant and maximum B: C ratio of 2.74. Yield
increased with the increase in the number of branches per
plant, pods per plant and 100 seed weight due to 19:19:19
(N:P:K) has a profound effect on plant reproductive
development and seed yield (Kaiser et al., 2005).
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Effect of foliar nutrition on yield and yield attributes of soybean.

Treatment Branches/ Pods/ Seedindex Seedyield Straw yield HI (%) cu(l:t(i)\s/;?i]:)n rStLOrsr?s Net returns B:C
plant plant (9) (kg/ha) (kg/ha) (Rs/ha) (Rs/ha) (Rs/ha) ratio
RDF * water spray at 5 ¢ 54 9.24 1511 2047 4331 33546 90688 57142 170
pod initiation
RDF + Urea 2% spray 5 ¢ 80 10.22 1988 3104 39.58 33628 119263 85635 255
at pod initiation
0,
RDF + DAP 2% spray 5 ¢ 70 10.35 1885 2486 43.39 33886 113125 79239 234
at pod initiation
0,
RDF + MOP 0.5% at 40 84 10.59 2096 2176 51.30 33604 125750 92146 2.74
pod initiation
RDF +19:19:19 (NPK) 45 74 10.36 1964 2652 42.86 35246 117863 82617  2.34
2% at pod initiation
RDF + Molybdenum 3.7 65 10.11 1781 2134 45.58 46918 106875 50957 1.8
0.5% at pod initiation
0,
RDF + Boron0.5%at 55 68 9.95 1816 2843 39.76 34676 108938 74262 214
pod initiation
RDF +Zinc chillated 36 69 10.04 1824 2401 4327 36046 109450 73404 204
0.5% at pod initiation
RDF only 34 58 9.57 1541 2104 41.86 33546 92488 58042 176
SEm 0.156 4.64 0.26 106.6 1732 2.40 6394 6304  0.83
CD (P=0.05) NS 13.91 NS 3195 519.2 7.20 19170 19170 0548

Genetic analysis of yield and yield component traits in exotic soybean germplasm
(Glycine max (L.) Merrill) for vegetable type under Indian Conditions
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ABSTRACT

The present investigation was carried out at ICAR-Indian Institute of Soybean Research, Indore during
kharif, 2019 to evaluate 105 soybean germplasm accessions received from World Vegetable center (AVRDC),
Taiwan for vegetable type under Indian Conditions. Genetic parameters such as genetic variability, heritability and
genetic advance were estimated for 11 quantitative characters. High estimates of PCV and GCV were recorded for
row yield, grain yield per plant, number of primary branches per plant, 100 seed weight, number of pods per plant,
number of pod clusters per plant and plant height. This indicates considerable variability and provide scope for
genetic improvement through selection. High heritability coupled with high genetic advance as percent of mean was
found for row yield, grain yield per plant, 100 seed weight, and number of pods per plant, plant height and days to 50
per cent flowering. This designates careful selection leads to improvement of traits and provides better opportunities
for selecting plant material for these traits in soybean breeding program for vegetable type.

Keyword: AVRDC, Broad sense heritability, GCV, Genetic advance, PCV, Soybean, Variability

Soybean (Glycine max (L.) Merrill) is considered as
the most valuable oilseed crop which is known as Miracle
crop and Golden bean due to its diversified uses. It is a self
pollinated crop and has chromosome number of 2n=2x=40
belongs to the family Fabaceae. Soybean has high protein
(40%) and oil content (20%) as well as seeds are rich in
unsaturated fatty acids, minerals (Ca, P) and vitamins
(A,B,C & D) which caters needs of humans and animals
(Asmammaw, 2022).The vegetable soybean is known as
grren soybean or edible soybean in north America,
edmame in japan and madau in china which is consumed
mainly as snack or salad (Nagaraju Shilpa shree et al.,
2021). Genotypes with bold seeded with short duration

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023 100

were preferred for vegetable type as useful in crop rotation
purpose.

The assessment of variability helps in utilization of
plant traits to develop suitable variety (Priti, et al., 2020).
Genetic variability is a prerequisite for any successful
breeding program. Heritability and genetic advance of
characters indicated scope for improvement of characters
through selection. The present study was undertaken to
estimate the genetic component of variance for yield and
yield component traits to compute broad sense heritability,
genetic advance in soybean for vegetable type.

MATERIALS AND METHODS
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The present study was conducted at ICAR-Indian
Institute of Soybean Research, Indore during kharif, 2019.
A 105 soybean germplasm accessions were received from
World Vegetable center (AVRDC), Taiwan through
ICAR-NBPGR, New Delhi. The experiment was
conducted in Augmented Block Design with 5 blocks and
4 checks (NRC 105, Karune, Harasoya, AGS Farm ACC.)
in replication. Each block contains 21 genotypes with 4
checks sown in 3 m length. Observations were recorded on
five randomly tagged plants for days to 50 percent
flowering, days to maturity, plant height, number of nodes
per plant, number of primary branches per plant, number
of pod clusters per plant, number of pods per plant,
number of seeds per pod, 100 seed weight and grain yield
per plant. However, observations for the characters viz.,
days to 50 percent flowering and days to maturity were
recorded on a plot basis. The mean values were used for
statistical analysis. Analysis of variance was done for
partitioning the total variation into variation due to
treatments and blocks according to the procedure given by
Federer (1956). Heritability in broad sense was calculated
by Burton and Devane (1953). The estimates of genetic
advance were obtained using the formula given by
Johnson et al., (1955).

RESULTS AND DISCUSSION

The analysis of variance showed significant
differences for all the characters studied except number of
nodes per plant, number of primary branches per plant,
number of pod clusters per plant and number of seeds per
pod representing the presence of a high amount of
variation The adjusted block effects were non significant
for all the traits indicating homogeneity of blocks. The
estimates of phenotypic (PCV) and genotypic (GCV)
coefficients of variation indicated that the values of PCV
were higher than GCV. High estimates of PCV and GCV
were recorded for row yield (104.28, 101.6), grain yield
per plant (52.28, 41.96), number of primary branches per
plant (40.15, 24.79), 100 seed weight (30.65, 27.84),
number of pods per plant (26.35, 22.71), number of pod
clusters per plant (25.26, 12.8) and plant height (21.66,
18.16) .This provides considerable variability and offers
scope for genetic improvement through selection. Similar
results were reported by Vangala Rajesh et al., (2021),
Jandong et al., (2020) and Bhakuni et al. (2017).

Heritability was found to be higher days to 50 percent
flowering (97.99), row yield (94.93), days to maturity
(94.52), 100 seed weight (82.53), number of pods per plant
(74.24), plant height (70.33) and grain yield per plant
(64.42). High values of heritability in broad sense indicate
traits were less influenced by environmental effects.
Similar results were observed by Priti et al., (2020) and
Bhakuni et al. (2017).

High heritability accompanied with high genetic
advance provides a reliable conclusion (Johnson et al.,
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1955). Traits like row yield, grain yield per plant, 100 seed
weight, number of pods per plant, plant height exhibited
high heritability along with high GCV and genetic
advance as percent mean indicating additive gene action
and provides scope for improvement of traits through
selection. Whereas high heritability along with low GCV
and genetic advance as percent mean indicating non-
additive gene action which provides a limited scope of
improvement of traits through selection. Similar results
were found by Vangala Rajesh et al., (2021), Jandong et
al., (2020), Ravindra Kumar Jain et al., (2017).

This reveals careful selection leads to improvement
of traits and further provides better opportunities for
selecting plant material for in soybean breeding program
for vegetable type such as 100 seed weight, grain yield per
plant, number of pods per plant along with short duration.
This understanding of genetic parameters of soybean
germplasm for vegetable type leads to development of
vegetable soybean varieties.
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Fig 1: Variability of soybean germplasm for vegetable type from AVRDC, Taiwan
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Fig 2: PCV and GCV for yield and yield component traits for vegetable type soybean germplasm
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Effect of spacing and boron application and spacing on growth, yield parameters
and yield of sunflower (Helianthus annuus L.) hybrids in spring season
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ABSTRACT

A field experiment was conducted during 2020 and 2021 spring season on loamy sand soils to study the
effect of boron on sunflower hybrids sown under varied crop geometry. Treatment comprised four hybrids (PSH
1962, PSH 2080, KBSH 44 and KBSH 53) allocated to main plots, three spacings to sub plots (60 cm x 30 cm, 67.5
c¢cm x 25 cm and 67.5 cm x 30 cm) and foliar application of boron (control and 220 ppm) at ray floret opening stage
to sub sub plots which were replicated thrice. Hybrid KBSH attained the highest plant height and head diameter.
Hybrids PSH 2080 and PSH 1962 produced similar but significantly higher seed yield, oil content and oil yield by
virtue of higher number of seeds per plant (except over KBSH 53), seed weight per captulum, 100 seed weight and
hectolitre weight than KBSH 44 and KBSH 53 in both years and mean analysis. Spacing of 60.0 cm x 30.0 cm and
67.5 cm x 25.0 cm resulted in similar but higher seed and oil yields than 67.5 cm x 30.0 cm. Foliar application of
boron significantly increased the seed yield, oil content and oil yield through improvement in growth and yield

parameters over without it application.

Keywords: Boron, Hybrid, Oil, Spacing, Yield

Sunflower (Helianthus annuus L.) is an important
oilseed crop which can be grown on varied soils and
diverse agro-climatic conditions under different seasons in
the country. Sunflower oil is considered as premium
cooking oil due to higher proportion of linoleic acid and
anti-oxidants with cholesterol lowering properties and
high smoke point. Use of sunflower seeds (raw or roasted)
in confectionery and snack food is also on the rise in many
developed countries. In north India, spring sunflower fits
well in the intensive cropping systems and is an ideal crop
for diversification due to its short duration, higher per day
productivity and low input requirements. Demand of
sunflower in the country is increasing and annually about
2.0-2.5 million tonnes of sunflower oil is imported to meet
the demand. Thus there is urgent need to increase
domestic production of sunflower which can be achieved
through enhanced productivity by cultivation of high
yielding hybrids and improved agronomic practices.

Boron is one of the micronutrients required for
normal growth and development of many crops including
sunflower where it is involved in cell division, cell wall
structure, cell wall synthesis, sugar translocation,
enzymatic reactions and plant growth regulation (Blevins
and Lukaszewski, 1998; Souza et al., 2004). The objective
of the present investigation was to study the production
potential of sunflower hybrids under varied spacing and
boron application during spring season.

MATERIALS AND METHODS

Field study was conducted in spring season (January
— June) during 2020 and 2021 at Punjab Agricultural
University, Ludhiana. The soil of the experimental field
was loamy sand, neutral in pH and tested low in 0.27%
organic carbon, medium in available phosphorus (28.0
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kg/ha), rich in available potassium (232 Kkg/ha).
Experiment was laid out in split-split plot design with four
hybrids (PSH 1962, PSH 2080, KBSH 44 and KBSH 53)
as the main plot, three spacings (60 cm x 30 cm, 67.5 cm X
25 c¢cm, 67.5 cm x 30 cm) as sub plot and two doses of
boron (0 and 220 ppm) as sub-sub plot treatments with
three replications. Crop was sown on ridges on 31% and
30" January in 2020 and 2021 by using 5 kg seed per
hectare. Gross plot size was 4.0 m x 4.5 m. Boron as per
treatment was applied as foliar application at ray floret
opening stage (one spray). Prior to sowing, seed was
treated with metalxyl @ 6g per kg seed. Application of 30
kg nitrogen, 30 kg phosphorus and 30 kg potassium
through urea, single super phosphate and muriate of potash
was made at sowing and 30 kg nitrogen through urea was
applied after irrigation at one month after sowing. Crop
received 8 and 9 irrigations during 2020 and 2021 crop
seasons, respectively.

RESULTS AND DISCUSSION

The study was conducted for two years. Results of
mean analysis are presented.

Hybrids: Hybrids KBSH 44 and KBSH 53 attained
significantly more height than PSH 1962 and PSH 2080
which in turn were at par with each other (Table 1). Head
diameter of KBSH 53 was significantly higher than other
hybrids. Differences in stem girth of hybrids were
inconspicuous. Hybrid PSH 2080 produced highest
number of seeds per plant which was at par with KBSH 53
and both these hybrids significantly outperformed PSH
1962 and KBSH 44 for number of seeds per plant (Table
1). Hybrid PSH 2080 produced significantly more 100
seed weight than KBSH 44 and KBSH 53 but was at par
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with PSH 1962. Hybrids PSH 1962 and KBSH 44 also
produced significantly more 100 seed weight than KBSH
53. Hybrid PSH 2080 also registered significantly higher
hectolitre weight than all other hybrids. Hybrids differed
significantly for seed yield, oil content and oil yield (Table
1). Hybrid PSH 2080 produced statistically similar seed
yield, oil content and oil yield with PSH 1962 but
significantly higher seed yield than KBSH 44 and KBSH
53. Seed yield of PSH 2080 was 2.3, 6.3 and 7.2 per cent
higher than PSH 1962, KBSH 44 and KBSH 53,
respectively. Similarly PSH 2080 produced 6.3, 23.2 and
15.2 per cent higher oil yield than PSH 1962, KBSH 44
and KBSH 53, respectively.

Spacing: Wider spacing of 67.5 cm x 30.0 cm resulted in
significantly more stem girth than 60.0 cm x 30.0 cm
spacings. Number of seeds per plant, seed weight per
capitulum, 100 seed weight and hectolitre weight were not
influenced by varied spacings. Seed and oil yields with
spacing of 60 cm x 30 cm and 67.5 cm x 25.0 cm were
almost similar but significantly higher than that obtained
with 67.5 cm x 30.0 cm spacing (Table 1). Seed yield
(2141 kg/ha) and oil yield (800 kg/ha) produced with

spacing of 60 x 30 cm were 6.6 and 6.7 per cent higher
than that of 67.5 cm x 30.0 cm spacing.

Boron: Foliar application of boron @ 220 ppm
significantly increased the stem girth over without boron
application (Table 1). Foliar application of boron
significantly increased the number of seeds per plant, seed
weight per capitulum, 100 seed weight and hectolitre
weight over without its application (Table 1). Foliar
application of boron increased the seed yield by 5.1 per
cent and oil yield 8.4 per cent and oil content (1.1 per
cent) over without its application (Table 1).

Interactions: Interactions between hybrids and spacing
for oil yield and between spacing and boron for seed yield
and oil yield were significant.
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Table 1. Effect of hybrids, spacing and boron application on growth and yield parameters and seed yield, oil content and oil yield of sunflower

Plant Stem Head Number of ~ Seed weight 100 Seed Hectolitre Seed Oil Oil
Treatments height girth diameter seeds per  per capitulum  weight weight yield content yield

(cm) (cm) (cm) plant (9) (9) (kg) (kg/ha) (%) (kgrha)
Hybrids
PSH 1962 151.6 5.1 16.5 732 54.4 6.5 415 2119 38.3 813
PSH 2080 150.2 5.1 16.6 788 57.7 6.9 44.1 2167 39.8 864
KBSH 44 198.4 4.7 16.9 729 52.9 6.1 40.4 2038 34.1 701
KBSH 53 205.1 5.1 18.3 775 52.5 5.1 40.9 2022 36.9 750
CD (p=0.05) 9 N.S. 0.6 38 N.S. 0.4 1.0 84 2.7 68
Spacing (cm)
60 x 30 176.0 49 16.9 742 53.9 6.3 415 2141 37.2 800
67.5x 25 178.1 5.0 16.9 772 54.3 6.2 41.9 2111 375 796
67.5x 30 174.9 5.1 17.4 754 55.0 6.1 417 2009 37.1 750
CD (p=0.05) N.S. 0.15 N.S. N.S. N.S. N.S N.S. 42 N.S. 24
Boron application
220 ppm 177.4 5.1 17.2 778 55.8 6.4 42.3 2138 37.8 814
Without spray 175.2 4.9 16.9 734 53.0 5.9 41.1 2035 36.7 751
CD (p=0.05) N.S. 0.1 N.S. 11 1.7 0.2 0.5 24 0.6 16
CD (p=0.05)
HxS N.S N.S. N.S. N.S N.S. N.S N.S. N.S. N.S 48
HxB N.S N.S. N.S. N.S N.S. 0.5 0.9 N.S. N.S N.S.
SxB N.S N.S. N.S. N.S N.S. N.S N.S 42 N.S 27
HxSxB N.S N.S. N.S. N.S N.S. N.S N.S 83 N.S 54

Comparative virulence of microbial bioagents against castor spiny caterpillar,
Ariadne merione (Lepidoptera: Nymphalidae)
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ABSTRACT

The castor spiny caterpillar, Ariadne (Ergolis) merione is one of the major insect pests of castor. Microbial
bioagents offer considerable promise for eco-friendly insect pest management. Hence, pathogenicity of the
entomopathogenic bacteria and fungi were evaluated against larvae and pupae of A. merione under laboratory

conditions. Among the microbial bioagents, entomopathogenic fungi,
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Beauveria bassiana recorded high
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pathogenicity against A. merione larvae followed by entomopathogenic bacteria, B. thuringiensis. The LCs, of B.
bassiana and B. thuringiensis against A. merione larvae was 0.89 and 1.18 g/l, respectively. B. bassiana @ 2 g/l
effected pupal mortality and pupal malformation, while M. rileyi did not cause any pupal mortality. Hence, B.
bassiana and B. thuringiensis can be used in IPM programme as a potential microbial bioagents against castor spiny

caterpillar in castor.

Keyowrds: Castor, Spiny caterpillar, Virulence of microbial agents

Castor (Ricinus communis L.) is one of the most
important non-edible oilseed crops that support quite a
large number of agro-based industries. One of the major
constraints in exploiting higher productivity in castor is
the damage due to lepidopteran insect pests
(Lakshminarayanana and Duraimurugan, 2014). The
castor spiny caterpillar, Ariadne (Ergolis) merione
(Crammer) (Lepidoptera: Nymphalidae), is one of the
major insect pests of castor. Microbial bioagents are
potential alternatives to synthetic chemical insecticides for
safe and eco-friendly insect pest management (Vimala
Devi and Duraimurugan, 2013; Vimala Devi et al., 2020).
The present findings provide insight into the virulence of
the entomopathogenic bacteria (Bacillus thuringiensis) and
fungi (Beauveria bassiana and Metarhizium rileyi) against
A. merione.

MATERIALS AND METHODS

Laboratory bioassays were conducted to evaluate the
pathogenicity of the entomopathogenic bacteria and fungi
against larvae and pupae of castor spiny caterpillar, A.
merione. Bioassays were carried out using five different
concentrations of spores / conidial powder of
entomopathogenic bacteria (Bacillus thuringiensis) and
entomopathogenic  fungi  (Beauveria bassiana and
Nomuraea rileyi) along with commercial formulation of Bt
(Delfin®) @ (0.05, 0.1, 0.5, 1.0 and 2.0 g/l). An untreated
control was used as a check. Leaf dip bioassay and topical
bioassay methods were used to evaluate the effectiveness
of the microbial bioagents against larvae and pupae of A.
merione, respectively. The experiment was replicated
thrice. Ten larvae were released in each replication.
Mortality recorded at 24 hours interval up to 7 days after
treatment and the Lethal Concentration for 50% (LCs)

was estimated using Probit Regression analysis using
Statistical Packages for Social Sciences (SPSS software
version 16.0).

RESULTS AND DISCUSSION

Among the microbial bioagents, entomopathogenic
fungi, B. bassiana recorded high pathogenicity against A.
merione larvae followed by entomopathogenic bacteria, B.
thuringiensis, while moderate pathogenicity was observed
with entomopathogenic fungi, M. rileyi (Fig. 1). The LCx
of B. bassiana and B. thuringiensis against A. merione
larvae was 0.89 and 1.18 g/l, while the LCsy of M. rileyi
was 1.73 g/l at 5 days after treatment. Among the
microbial bioagents, B. bassiana @ 2 g/l effected pupal
mortalityand pupal malformation, while M. rileyi did not
cause any pupal mortality. Hence, the entomopathogenic
fungi, B. bassiana and entomopathogenic bacteria, B.
thuringiensis can be used in IPM programme as a potential
microbial bioagents against castor spiny caterpillar in
castor.
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Fig.1. Bioassay and mortality of Ariadne merione larvae due to microbial bioagents,
A. Control (Healthy larvae); B. Larvae infected with Bt; C. Larvae infected with B. bassiana
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High yielding, multiple resistant Spanish bunch groundnut variety, KADIRI
LEPAKSHI (K1812), notified for All India Summer Zone |11
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ABSTRACT

Spanish bunch groundnut variety, Kadiri Lepakshi (K1812) is a derivative of complex cross ((ICGV 92069
x ICGV 93184)SIL4 x ICGV 98300) notified for All India Summer Zone Illa consisting of Karnataka and
Maharashtra states is developed at Agricultural Research Station, ANGRAU, Kadiri by modified pedigree method.
It gave an average dry pod yield of 3840 kg ha™ and kernel yield of 2666 kg ha which is 31.87% and 29.74%
higher than the national check TAG 24 and 43.07% and 44.67% higher than zonal check-1, Kadiri Harithandhra and
13.81% and 20.84% higher than zonal check -Il, R 2001-3 respectively during summer irrigated condition (2016,

2017 and 2020).

Keywords: High yield, High yield, Kadiri Lepakshi, K1812, Multiple disease resistance

Globally, Groundnut covers 295 lakh hectares with
the production of 487 lakh tonnes with the productivity of
1647 kg per hectare (FAOSTAT, 2019). With annual all-
season coverage of 47 lakh hectares globally, India ranks
first in Groundnut acreage and is the second largest
producer of Groundnut in the world with 67 lakh tonnes
after China with a productivity of 1422 kg per hectare
(FAOSTAT, 2019). Groundnut is a major oilseed crop
contributing around 37 per cent of the total oilseeds
production in the country during 2020-21. Groundnut
contributes 19.1 per cent area and 21.3 per cent production
to total oilseeds area and production in India respectively.
In India, seventy percent of the area and seventy five
percent of the production has been concentrated in the
major states like Gujarat, Rajasthan, Andhra Pradesh,
Tamil Nadu, Karnataka, Madhya Pradesh and Maharashta
states. In Andhra Pradesh, it is cultivated in an area of 8.69
lakh ha with a production of 7.74 lakh tones and
productivity of 891 kg/ha during 2020. Groundnut is
cultivated in kharif, rabi and summer seasons, but nearly
80% of acreage and production comes from kharif crop
(June-October). Agricultural Research Station, ANGRAU,
Kadiri working on development of new groundnut
varieties for high pod yield, oil content coupled with
resistance to biotic and abiotic stresses. Current research
efforts are congregated to develop high yielding, drought
tolerant and resistance to pest and diseases and release of
Kadiri Lepakshi (K1812) is one of such efforts.

MATERIALS AND METHODS

K1812 is a derivative of a complex cross (ICGV
92069 x ICGV 93184) SIL4 x ICGV 98300) made at
ICRISAT, Hyderabad and the segregating material was
subsequently handled at ARS, Kadiri. The population was
subjected to induced midseason drought and the selected
drought tolerant lines were advanced further by single
seed descent method. Finally, stable line K1812 was tested
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in a hierarchy of successive trials. Further, it was also
tested in All India Co-ordinated Spanish bunch trials in
IVT-l & IVT-II during Summer Irrigated in 2016-17 and
2017-18. Based on its superiority in pooled analysis in
zone lIlla it was promoted to AVT in 2020-21 and
recommended for identification and then notification in
2022.

RESULTS AND DISCUSSION

Kadiri Lepakshi (K1812) is a profuse branching
plant type with a height of 23-25 cm and completes its
duration in 122 days during summer has small obovate
dark stay green foliage with high SPAD chlorophyll meter
reading and high photosynthetic efficiency. It has medium
sized pods with moderate beak and reticulation and has 1-
2 rose coloured attractive seeds tapering at both the ends.

After achieving genetic uniformity by advancing
generations, this genotype was tested in a hierarchy of
successive trials at Agricultural Research Station, Kadiri
and also tested in AICRPG trials during 2016-17 to 2020-
21 (Table 1) under summer irrigated condition, wherein, it
recorded an average dry pod yield of 3840 kg/ha and
kernel yield of 2666 kg/ha which is 31.87% and 29.74%
higher than the national check TAG 24 and 43.07% and
44.67% higher than the zonal check-1, Kadiri
Harithandhra and 13.81% and 20.84% higher than the
zonal check-Il, R 2001-3 respectively during summer
irrigated condition (2016-17 to 2020-21). Further, it has
100 kernel weight of 41 %, oil content of 51%, protein
content of 27% with shelling of 69% and sound mature
kernel of 88% (Table 2). In large scale demonstrations
conducted during Rabi 2019-20 in farmer’s fields of
Rayalaseema districts of Andhra Pradesh, K1812 recorded
a mean pod yield of 4275 kg/ha, which is 29.5 % higher
over most popular cultivar, Kadiri 6 (3314 kg/ha). It
responded to high dose of fertilizer application with high
B:C ratio at 125% (4383 kg/ha; 2.77) and 150 % (4428
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kg/ha; 3.31) than 100 % (4124 kg/ha; 2.62). Moreover,
high SCMR (43.6) and low SLA (103.3 g/cm?) coupled
with high pod yield/plant (9.05 g) and small leaf size with
stay greenness up to maturity are the physiological
attributes that sustain K1812 in severe drought years
(2014 and 2015).

The disease severity of major foliar diseases (leaf
spots and rust) were recorded using 1-9 scale
(Subrahmanyam et al., 1995). While, seed and soil borne
diseases were recorded at regular intervals and cumulative
per cent incidence (%) was noted (Table 3a). Intensity of
foliar and fungal disease score of the variety, Kadiri
Lepakshi for ELS (1.5), LLS (3.4), rust (2.4), Alternaria
Leaf blight (2.0) are less. The incidence of collar tot
(4.8%), stem rot (13.4%) and dry root rot (11.1%) were
also very less. The PSND (4.0) and PBND (0.8) incidence
was minimal against 8.0 and 2.3 in susceptible check).
Leaf hopper (2.9), Thrips (2.8), Spodoptera leaf damage
(2.7) and leaf minor damage (2.3) is also much lower
(Table 3b).

DNA fingerprinting data for K1812 genotype was
generated at Regional Agricultural Research Station,
Tirupati using six SSR markers (TC3E05, TC7H11,

Seq3BO5, Seq7H06, TC3HO7 and TC11EOQ7) on five
popular cultivars (Tirupati 3, Kadiri6, Narayani, Dharani
and TCGS 1694) and all could differentiate K1812 from
other cultivars.

The genotype K1812 has been assigned with national
identity, 1C634900 by ICAR-NBPGR, New Delhi. The
Central Sub Committee on Crop Standards, Notification
and Release of Varieties has also notified this variety for
Zone Illa under area extension as this variety was already
notified with the notification S.0 500(E) dt.21.01.2021 for
All Inia Zone V for kharif cultivation and the gazette
notification published on 30.11.2022.
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Metarhizium rileyi: A potent bio control agent against noctuids
infesting groundnut is a boon to the farmers of
northern transitional zone of Karnataka
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ABSTRACT

Field monitoring was done regularly during kharif (2019-2022) & rabi/summer (2019-2021) at MARS,
UAS, Dharwad, Karnataka to know the natural occurrence of entomopathogenic fungi, Metarhizium rileyi in
combating the later instars of Spodoptera litura, Thysanoplusia sp. and Helicoverpa armigera at vegetative (2.2%),
pod formation (36%) and maturity stage (48%) resp. In the consecutive four years, natural pathogenecity rates were
very high during Kharif (August and September) which coincided with high rainfall. Local field strain is extremely
virulent in supressing the mixed population of different lepidopterans. So it’s an excellent, worthy environmentally

safe biocide.

Keywords: Groundnut noctuids, Metarhizium rileyi

The production of groundnut is threatened by more
than 90 species of insects (Nandagopal, 1992). Among
them, defoliators were menace during kharif in northern
transitional zone of Karnataka. The continuous use of
chemicals resulted in resistant strains, environmental
pollution and negative impact on non-targets. Thus one
such environmentally safe alternative is entomopathogenic
fungi. However, this is not only an insect pathogen but it
also readily colonizes in the plant rhizosphere (Clifton et
al., 2018). Hence in the present study we were interested
to document the natural larval pathogenesity by
Metarhizium in groundnut ecosystem.
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MATERIALS AND METHODS

Regular monitoring was done (var. JL-24 raised on
10x10 m plot) during kharif (2019-2022) & rabi/summer
(2019-2021) at MARS, UAS, Dharwad, Karnataka to
know the natural occurrence of Metarhizium rileyi on
different defoliators infesting groundnut. Dead cadavers
were brought to the laboratory from the field and kept
under petri plates with wet blotting paper. Later larvae
showed green fungal sporulations on their body wall and
confirmed its presence under microscope. Observation on
dead cadavers/10 m’ area due to Metarhizium were



International Conference on Vegetable Oils 2023 (ICVO 2023)-Research, Trade, Value Chain and Policy
January 17-21, 2023, Hyderabad, India

recorded at weekly intervals starting from seedling stage
to till harvest. Percent larval mortality was calculated.

RESULT AND DISCUSSION

The activity of Spodoptera, Helicoverpa male moths
trap catch and larval population were maximum during
kharif (August-September) as compared to rabi/summer
irrespective of the year. Natural infestation of Metarhizium
rileyi was noticed on later instars of Spodoptera litura,
Thysanoplusia sp. and Helicoverpa armigera at
vegetative (2.2%), pod formation (36%) and maturity
stage (48%) resp. at research station. Infectivity rates were
very high in the months of August and September, when
high rainfall occurred. Farmers can collect green coloured
dead larvae from their fields. Grind them in mixer by

adding water. Drain the extract through muslin cloth. Take
out the supernatant & spray during cool hours in field after
diluting with water. In conclusion, Metarhizium is a very
good ecofriendly IPM tactic and boon to the organic
farmers.

REFERENCES

Clifton EH, Jaronski ST, Coates BS, Hodgson EW and
Gassmann  AJ 2018. Effects of endophytic
entomopathogenic  fungi on soybean aphid and
identification of Metarhizium isolates from agricultural
fields, PLoS ONE 13(3):e0194815.

Nandagobal V, 1992. Studies on integrated pest management in
groundnut in Saurashtra, Ph.D. Thesis, Saurashtra Uni.
Rajkot.

Evaluation of sunflower germplasm against charcoal rot
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ABSTRACT

A total of 85 sunflower genotypes were evaluated against charcoal rot by imposing drought conditions
during flowering. Disease assessment was done by taking inner lesion length that varied from 0.70 cm 47.82 cm and
the average inner lesion length of non-irrigated trials was more as compared to irrigated trials. The disease spread
was more prominent in drought conditions that affect the plant height, root width as well as the head diameter.

Keywords: Charcoal rot, Drought, Macrcophomina phaseolina, Sunflower

Charcoal rot caused by Macrophomina phaseolina is
a serious threat to sunflower crop particularly in arid
region. M. phaseolina is reported to be seed, soil, and
stubble-borne. Low precipitation and high temperatures
coincided with the flowering stage of plants, result in
increased disease severity and posing a potential threat to
sunflower production. Management of charcoal rot is
ineffective due to the soil-borne nature of fungus, reliable
screening technique, and lack of resistance source. Till
now, there is no resistance source in sunflower germplasm
against Macrophomina and only a moderate kind of
resistance can be found in sunflower germplasm (ljaz et al
2013, Jalil et al 2013). Keeping all this in view, the
present study was carried out to identification of resistant
genotypes against charcoal rot in drought conditions in
sunflower.

MATERIAL AND METHODS

The field experimentation for the screening of
sunflower germplasm (85 genotypes) was carried out in
the spring season 2020-21 in the fodder fields of PAU,
Ludhiana. Single row trail was laid in RBD design in two
replications and all the standard agronomic practises were
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followed during the crop trial with one trail being
regularly irrigated and other trail with no irrigation at
flowering stage. At flowering the sunflower plants were
inoculated with the artificial inoculation technique using
toothpick method. Plants were recorded for various
agronomic traits including disease severity that measured
as lesion length by splitting the stem of inoculated plants.

RESULTS AND DISCUSSION

All the sunflower tested entries were evaluated in
2020-21 for parameters namely plant height, head
diameter, yield, root length, root width, and inner lesion
length for every healthy and diseased plants in both the
irrigated and non-irrigated trails, and graphic presentation
of same is given in Figurel. Post inoculation plant height
data was recorded at maturity for both the irrigated and
non-irrigated trails and it was observed that the height in
irrigated plot was significantly higher than the non-
irrigated plot. The plant height of healthy plants of
sunflower genotypes was ranging from 52.5cm to 150 cm
while the diseased plant heights varied 30 cm to 165cm.
The recorded head diameter of tested sunflower entries
responded differently and found to be significantly lower
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in non-irrigated trial as compared to irrigated trial. Further,
the head diameter of diseased plants (2.1cm to 26¢cm) was
also less than the healthy plants (3cm to 20.33cm) in both
the irrigated and non-irrigated trials. The average root
length of each healthy and diseased plant was at par
ranging from 12.87 cm to 13.79 cm in both irrigated and
non-irrigated trials. However, the average root width of
tested entries was significantly lower in non-irrigated plot
as compared to irrigated plot especially in case of diseased
plants with average root width between 10.54 cm to 13.99
cm than healthy plants where average root width varied
from 14.67 ¢cm to 16.54 cm. The inner lesion length of
tested entries varied from 0.70 cm to 47.82 ¢cm and the
average inner lesion length of non-irrigated trials (13.16
cm) was more as compared to irrigated trials (11.54cm).
Thus we conclude that the disease spread was more
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prominent in drought conditions that affect the plant
height, root width as well as the head diameter. Further
these already tested sunflower entries will be evaluated for
same parameters in consecutive years for more reliable
screening of sunflower germplasm against charcoal rot in
drought conditions.
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Table 1: Pod and Kernel yields of Kadiri Lepakshi (K1812) against Nationals and Zonal checks in AICRP-G trials in Zone Illa

S. . No.of Kadiri Harithandhra R 2001-3
No. Trial Locations P/K K1812 TAG 24 (NC) ZC 1) zc )
1 IVT I 2 P 4156 2498 3353 2623

(2016-17) K 2888 1750 2305 1707

2 IVTII 2 P 3587 4119 2192 4714
(2017-18) K 2579 3032 1584 3090

3 AVT 4 P 3776 2120 2506 2785
(2020-21) K 2530 1382 1639 1821

Mean P 3840 2858 2806 3177

K 2666 1988 1910 2073

% increase of K1812 with P - 31.87 43.07 13.81
corresponding checks K 29.74 44.67 20.84

P: Pod yield (kg/ha)

K: Kernel yield (kg/ha) NC: National Check

ZC: Zonal Check

Table 2: Ancillary data of Kadiri Lepakshi (K1812) compared with checks over Locations and years in AICRPG trials
(2016-17, 2017-18 and 2020-21)

Trait K1812 TAG 24 (NC) Kadiri Harithandhra (ZCI) R 2001-3 (ZC Il)
100 kernel weight (g) 41 45 54 37
Shelling (%) 69 69 69 65
Sound Mature Kernel (%) 86 88 88 -
Oil content (%) 51 50 50 49
Protein content (%) 27 27 27 24
Days to maturity 122 119 120 117
NC: National Check ZC: Zonal Check

Table 3a: Mean disease score of Kadiri Lepakshi (K1812) over locations and years in AICRPG ftrials
Name of the Disease ELS LLS Rust ALS CR SR DRR PBND PSND
Score in Susceptible check 2.7 4.8 4.0 3.1 154 221 18.8 8.0 2.3
IVT | & Il Mean 1.0 3.7 2.8 1.0 4.7 148 8.2 2.0 1.6
AVT Mean 2.0 3.0 2.0 3.0 5.0 12.0 16.0 6.0 0.0
Grand Mean 15 3.4 2.4 2.0 4.8 134 11.1 4.0 0.8

ELS: Early Leaf spot, LLS: Late Leaf Spot, ALS: Alteranaria Leaf Spot CR; Collar Rot, SR: Stem Rot, DRR: Dry Root Rot, PBND: Pea nut Bud
necrosis disease, PSND: Peanut Stem Necrosis Disease

Table 3b: Mean pest score of Kadiri Lepakshi K1812 over locations and years in AICRPG trials

Name of the Pest Leaf hopper Thrips Spodoptera Leaf Minor
Score in Susceptible check 4.8 45 4.4 3.2
IVT 1 &Il Mean 35 3.4 31 2.2
AVT Mean 23 2.3 2.3 25
Grand Mean 2.9 2.8 2.7 2.3

Note: All the pest score was taken on leaf damage in 1-9 scale

Exploration of Newer/Lesser-Known Oils of Indian Origin
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ABSTRACT

CSIR-IICT during 12 th FYP programme investigated on more than 200 treeborne oil seeds. Exploiting
Indian Forest base for newer and lesser-known tree-borne oilseed sources for edible and non-edible applications was
the objective of this study. Oil seeds namely, Swietenia mahagoni (52% oil content), Calophyllum inophyllum
(65%), Melia dubia (43%), Ailanthus excelsa (38%), Mesua ferrea (75%) and Entada Rheedii (12.8%) were some of
the oilseeds investigated during the study.

Keywords: Edible, Indian Forest, Newer/Lesser-Known Tree-born Oilseeds, Non-edible Applications
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India imports more than 50% of vegetable oils for its
domestic requirements. Spent about Rs 120, 000 cr. of
foreign exchange for the import of vegetable oils during
2020-21 (imported 63% of total vegetable oil consumed)
[The Economic Times, Last Updated on Nov 16, 2021].
Indian vegetable oil production is stagnant at 8-9 million
tones for the several years. Domestic oilseed production in
21-22 is pegged to rise by 7% to 38.5 million tonnes
against 35.9 million tonnes in 2020-21. This was achieved
by encouraging farmers to plant more oilseeds in
preference to competing crops, via good price realization
for the output. Total Vegetable oil production in 21-22 is
estimated to rise by 5% to 10.3 million tonnes against 9.8
million tonnes in the previous year. Palmoil imports fell
by 4, 77, 541 tonnes (12%) i.e., 39, 28, 535 tonnes (3.9
million tonnes, imported during Jan-June 2021) and 34,
50, 994 tonnes (3.4 million tonnes, imported during Jan-
June 2022) [Global Oils & Fats Business Online]. Import
of Soft oils (those oils which are liquid at room
temperature are soft oils) went up by 6, 28, 455 tonnes
(28%) i.e., 22, 80, 758 (2.2 million tonnes, imported
during Jan-June 2021) and 29, 09, 213 tonnes (2.9 million
tonnes, imported during Jan-June 2022) driven by higher
soybean oil imports. The share of soft oils in the import
basket stood at 46%, compared to 37% in first half of
2021. To meet the demand, search for alternative oil-
bearing materials is imperative. Apart from edible
purpose, vegetable oils are also attractive feed stock for
petrochemical substitutes. Keeping this in view, CSIR-
IICT during 12 th FYP programme investigated on more
than 200 treeborne oil seeds.

MATERIALS AND METHODS

The seeds were supplied by the Andhra Pradesh
Forest Department and also procured from different parts
of the country. The authentication of the specimen was
done at Andhra Pradesh Forest Department, Hyderabad,
India.

RESULTS AND DISCUSSION

During the study oil content, fatty acid composition,
physico-chemical properties (if oil content is above 20%)
were investigated. Several oils were converted into
biodiesels (fatty acid methyl esters) and compared with
ASTM and EN specifications. Almost all methyl esters
prepared fell within the range of either ASTM or EN
specifications. Aforementioned oils can be exploited, in
future, for edible applications after conducting general
toxicology studies.
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Table 1 Oil Contents of Various Treeborne Oilseeds

Name

Oil Content (%)

Swietenia mahagoni
Calophyllum inophyllum
Melia dubia (kernel)
Ailanthus excelsa
Mesua ferrea

Entada Rheedii

Butea Parviflora
Knema attenuata

58.1
65.0
415
38.0
75.0
12.8
33.0
33.8

Seed to seed mechanization in major oilseed crops - A review
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ABSTRACT

Mechanization in oilseed crops help in efficient utilization of time, labour, fertilizers, water and timely
completion of agronomic operations, reduce drudgery and wastage thus augment production efficiency. However,
mechanization index (MI) in oilseed crops is low i.e. 32.52% for rapeseed and mustard, 26.4% for soybean, 11.83%
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for groundnut as compared to that of wheat (40.77%). As better crop yield are recorded in states with higher M,
efforts must be to design and develop cost effective machinery from seed to seed mechanization and also oil

extraction in oilseeds crops in all the states.

Keywords: Mechanization, Oilseeds, Resource conservation, Yield

Seven edible  (rapeseed-mustard,  groundnut,
soybean, sunflower, sesame, safflower and niger) and two
non-edible (castor and linseed) oilseed crops are grown in
India. Besides, non-conventional edible oils (cotton seed
and rice bran) and tree borne oils (oilpalm and coconut)
are also being used as secondary source. The demand for
edible oils is increasing fast due to enhanced income
levels, improvement in the standard of living of people
and change in food habits. As there are meagre chances to
enhance oilseed cropped area, there is a dire need to
augment the production and productivity with
technological backup. Among many reasons for low
productivity, lack of mechanization is very important for
non-completion of agronomic operations timely, wastage
during harvesting and post-harvest processing. Though
India is fast moving towards mechanization, still the level
of mechanization is only 40% as compared to that of
U.S.A. and W. Europe (95%), Russia (80%) and Brazil
(75%). Further, extent of mechanization is low in oilseed
crops. Hence, an effort is made to compile the existing
information on mechanization in oilseed crops and
propose future plan of action.

MATERIALS AND METHODS

The principal oilseed crops that are grown in India are
selected for study. The available literature is collected
from published research and review article and books and
compiled. Based on the existing information, research and
extension needs in promoting mechanization in oilseed
crops are being discussed.

RESULTS AND DISCUSSION

Most of the oilseed crops are grown under rainfed
conditions (>70%) where sowing window is narrow.
Further, some of the oilseed crops (mustard, castor,
sesame, safflower) have high scattering property at the
time of maturity, hence, timely harvesting and threshing is
important.

In rainfed castor, adoption of motorised power
sprayers, tractor drawn mechanical intercultivation,
harvesting with secature and mechanical threshing resulted
in higher infiltration rate, rain water use efficiency and
energy indices and 13.2% more seed yield, saved 23 man
days and 54 hours time thus higher net returns by Rs.
9448/ha over CPs (Ramanjaneyulu et al., 2021). However,
there is a need to develop complete mechanization
package duly including mechanized sowing and
harvesting. Groundnut cultivation is costly (Rs. 50000/ha)
in general and labour intensive in particular. However,
87% farmers in Guajarat and 69% in A.P. and Telangana
are using bullock carts for sowing operation, 83% rely on
bullock drawn implements and manual labour for
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weeding. Partial mechanization in groundnut (planter,
power tiller sprayer, Asha guntaka, mechanical threshing)
reduced the cost of cultivation by Rs. 2500/ha besides
timely completion of operations (Wesley, 2004).

Mechanical sowing of safflower on broad bed furrow
(BBF) in paired rows at 30 cm x 20 cm on 60 cm bed
width conserved 9.6% more soil moisture resulting in
6.5% higher yield and 38% less cost over traditional
practice (Khambalkar et al., 2011). Further, manual
picking is difficult due to presence of spines. In a
prototype of safflower picking robot experiments in China,
average picking cycle of safflower filaments of 16
s/flower ball and the average net picking rate of filaments
of 87.91% were realised (Guo et al., 2022). In soybean,
running combine harvester (Yanmar-CA760) at a speed of
2.6 km/h, cylinder speed of 10.89 m/s and grain moisture
content of 18.50% for harvesting and threshing of soybean
was found better over manual harvesting and gathering
followed by mechanical threshing and winnowing, in view
of less loss, damage, costs and satisfactory performance
and high efficiency (Goma et al., 2009). In rapeseed and
mustard, mechanized sowing is difficult due to small sized
seeds. There is a dire need to breed varieties with suitable
traits for mechanised sowing and harvesting cum threshing
for timely execution of operations, reduce wastage and
enhance yield. In India, new sesame cultivars amenable
for mechanical harvesting-threshing, are to be bred to
minimize the losses and improve seed vyield. In case of
Niger crop, improvement in grain yield was to the tune of
70.9 and 42.7% and net monetary returns to the tune of
117.7 and 72.8% for the T1 (mechanization+seed
priming+seed treatment+NPK) and T2 treatment
(mechanization+seed  priming+rock  phosphate  seed
coating), respectively over control. Mechanization needs
to be combined with yield enhancing technologies for
higher profits (Nourou et al., 2020)

In oilpalm plantations, mechanization should be
aimed at increasing land: labour ratio and reduce drudgery.
The planting, fertilizer application and harvesting are least
mechanized. While, threshing of fruits, oil extraction
processes (30%) and kernel cracking and palm kernel oil
extraction (50%) are partially mechanized (Akande et al.,
2013).

Finally, complete mechanization of oilseed crops
with machinery to suit to location specific situations duly
involving engineers and innovative farmers, is essential
for reducing the cost and enhance net farm income.
Successful running of custom hiring centres to improve
availability and accessibility of machinery to the farmers
can promote mechanization in oilseed crops. Similarly, oil
extraction units or expellers which can extract total
amount of oils from seeds need to be developed.
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ABSTRACT

In present study eleven hybrids along with two check hybrids for seed yield per plot (g), head diameter
(cm), plant height (cm) and 100 seed weight (g) over three environments. The Genotype x environment interaction
was found significant for all the characters suggesting the presence of genetic variability in the hybrid population.
The genotype and environment were found significant for all the traits studied. The environment indices revealed
that E; was the favorable environment for seed yield per plot (g), for 100 seed weight (g) E,, for plant height (cm)
and head diameter environment E; was favorable. For stability parameter, the hybrids SVSH-488, SVSH-514,
SVSH-517 and check Phule Raviraj found stable for seed yield per plot (g); SVSH-520 for head diameter (cm);
SVSH-488, SVSH-512, SVSH-517, SVSH-519 and check Phule Raviraj were found stable for 100 seed weight (g)
with high mean, bi value nearer to unity (bi=1) and non-significant S2di. For plant height (cm) SVSH-512, SVSH-

513, SVSH-514 and SVSH-517 showed stable performance.

Keywords: Genotype and Parameters, Regression coefficient, Sunflower, Stability

Information leads to successful evaluation of stable
genotype, which could be used for general cultivation.
Yield is a complex quantitative character and highly
influenced by environmental fluctuation; hence selection
for superior genotype based on yield at single location
may not be very effective. Thus evaluation of genotype in
different environment condition for yield is important
aspect of any breeding programme. Breeding efforts are
directed towards increase the yield levels through the
development of high yielding varieties and hybrids for
different seasons. Hence, there is a need for the
development of season specific hybrids in addition to the
identification of stable hybrids over environments.
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MATERIALS AND METHODS

In the present study 9 hybrids along with two checks
viz; (Phule Raviraj and MDSFH-411) were evaluated in
randomized block design with three replication and
evaluated in three different centers of Mahatma Phule
Krushi Vidyapeeth, Rahuri, Maharashtra viz., Savalvihir
(E1), Rahuri (E2) and Solapur (E3) in during kharif 2021.
The performance of different hybrids studied for four
characters studied and estimating the stability and
significance of G X E interactions. Each hybrid was
represented by five rows of 4.5 m length with 60 x 30 cm
spacing between and within rows, respectively.
Observations were recorded in each entry on per plot basis
for seed yield, for 100 seed weight randomly selected 100
seeds and for head diameter and plant height on five plant
basis. The analysis was carried as per standard method of
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Eberhart and Russell (1966) by using INDOSTAT
software in order to estimate the three parameters of
stability viz., mean, regression coefficient (bi), and mean
squared deviation (S°di) for each genotype.

RESULTS AND DISCUSSION

In the present investigation the genotypes x
environments interaction were found to be highly
significant for all the characters studied when tested
against pooled deviation indicating significant difference
among them. The Environment + (G x E) and
Environment (linear) were found non significant for all the
characters under studied when tested against pooled
deviation. Estimates of environmental indices (lj)
suggested that Savalvihir was the most favorable
environment for seed yield per plot; Solapur for 100 seed
weight as well as plant height and Rahuri for 100 seed
weight. The significance of G x E interactions has also
been reported by Bhoite et al. (2018).

The stability parameters for seed yield per plot (g)
four out of eleven hybrids have non linear portion of G X E
interaction as only S°di values non significant for seed
yield per plot (g). Among the hybrids, hybrid SVSH-514,
SVSH-517 and check Phule Raviraj were with high mean
than hybrid mean (1.08 g) along with mean squared
deviation (S?di) non significant and regression coefficient
(bi) were more than unity (bi>1), hence this hybrids found
highly responsive suitable for favorable environments
showed below average stability. Hybrid SVSH-488 found
high mean value with non significant S?di and bi less than
unity showed above average stability suitable for
unfavourable environment. Similar results were also
reported by Bhoite et al. (2018).

The result for head diameter three hybrids found
high mean values than hybrid mean (14.5 cm) and mean
squared deviation (S°di) non significant. Hybrid SVSH-
520 and check Phule Raviraj exhibited high mean values
coupled with regression coefficient less than unity (bi<1)
and non significant S°di indicating its highly responsive
suitable for unfavourable environment i.e. above average
stability (bi<1). Hybrid SVSH-488 found high mean S°di
non significant and bi value more than unity means
showed below average stability and suitable for favourable

environment. These findings are in conformity with Tyagi
et al. (2018).

The hybrid namely SVSH-512, 514 and 517
recorded significantly lower for plant height than hybrid
mean (167 cm) with regression coefficient less than unity
(biTJ1) and non significant deviation from regression
(S%di), thus found stable above average stability and
suitable for poor environment also reported by Chandra et
al. (2018).

For 100 seed weight five hybrids found high mean
values than hybrid mean (5.3 g). Hybrids SVSH-488,512
and check Phule Raviraj exhibited high mean values
coupled with regression coefficient more than unity and
non significant S?di indicating its highly responsive
suitable for favourable environments i.e. below average
stability (bi>1). SVSH-519 found high mean S%i non
significant and bi less than unity showed above average
stability suitable for unfavourable environments. Hybrid
SVSH-517 found stable for all type of environment (bi=1).
These findings are in conformity with Tyagi et al. (2018).

From the above findings, it could be summarized
that none of the hybrids were stable for all the characters
under study. Similar results were also reported by Bhoite
et al. (2018). Based on mean performance for seed yield
per plot, 100 seed weight and head diameter the hybrid
SVSH-488 found superior. For plant height hybrid SVSH-
513 found stable for poor environment.
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Table 1 Analysis of variance for stability (Eberhart and Russell, 1966) for Seed yield/plot, Head diameter
Plant height (cm) and 100 Seed weight in Sunflower hybrids

Characters Genotype E+(GxE) Environment GxE E (L) G(I)_()E dzsglt?gn Pooled Error
10 22 20 1 10 11 60
Seed yield per plot (g) 0.06** 0.08 0.05%* 0.04** 093  0.06*  0.02** 0.01
Head diameter (cm) 0.88** 4.10 30** 1.48** 61 1.25 1.55** 0.31
Plant height (cm) 254%* 232 2066** 49** 4132 31 60** 22
100 Seed weight (g) 0.38** 0.49 3.54%** 0.18* 7.07 0.23 0.13 0.10

*,** Significant at 5 and 1 per cent, respectively; SVSH=Savalvihir Sunflower Hybrid.
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different sowing windows
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ABSTRACT

Seven soybean genotypes were evaluated across three seasons to identify genotypes suitable for different sowing
windows. Percent variance contributed by genotypes main effects was more to total genotypic variability than that contributed by
seasons, dates of sowing, genotypes x seasons interactions and genotypes x dates of sowing interactions for 50% flowering,
number of branches and 100 seed weight. Seasons and dates of sowing main effects contributed more to total genotypic variability
than genotypes, GSI and GDOSI for plant height, number of pods and grain yield. DSb 21, DSb 23 and KBS 23 showed lowest
estimates of AMMI Stability Value and Stability Index for grain yield hence they are considered as widely adopted genotypes

across the seasons.

Keywords: AMMI Stability Value (ASV), GSI, Soybean, Stability Index (SI)

Soybean is the world’s most important seed legume
which contributes about 25 % of the global edible oil
production and demand for Soybean increasing rapidly.
The climate change is a challenging situation to Soybean
production. We need to identify varieties which are
suitable for different seasons and different dates of
sowing.

The effects of sowing date and growing season on
seed yield vary much depending on the genotypes of
soybean crop. Understanding genotype xenvironment
interaction has become critical to identify genotypes that
are stable when subjected to grow-under different
environments.  We  hypothesized  that available
varieties/elite genotypes interact significantly with
temporal environments representing different dates of
sowing and seasons; hence, it is possible to exploit such
interaction by identifying varieties suitable for each date
of sowing and season.

MATERIALS AND METHODS

Seven soybean genotypes namely, KBS 23, Karuneg,
DSb 21, DSh 23, KB 79, JS 335, and MAUS-2 were
evaluated on fifteen different dates of sowing, from 19"
June to 6™ November 2020, with an interval of 10 days
covered three seasons, namely Kharif, late Kharif and
Rabi. Seeds were sown in a randomized complete block
design (RCBD) with three replications, at University of
Agricultural Sciences, GKVK, Bengaluru. Genotypes
were sown in 2 rows of 3 m length with spacing of 40 x 10
cm. Data on 50% flowering, plant height (cm), number of
branches, number of pods, grain yield (g) and 100 seed
weight (g) were recorded. The means of quantitative traits
were subjected to ANOVA following additive main effects
and multiplicative interaction (AMMI) model (Gauch and
Zobel, 1988), Genotype + Genotype xEnvironment (GGE)
bi-plot (Yan et al., 2000), AMMI stability value (ASV)
(Purchase et al., 2000) and Stability Index (SI)
(Farshadfar, 2011).
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RESULTS AND DISCUSSION

The estimate of ASV is a useful parameter for the
objective assessment of genotype stability. The genotypes
are more stable when ASV is lower in magnitude. In the
present study, soybean varieties were evaluated across
seasons. The estimates of ASV were lower in DSb 23,
DSb 21 and Karune for days to 50% flowering; DSb 21,
KB 79 and DSb 23 for plant height; JS 335, KB 79 and
KBS 23 for the number of branches/plant; KB 79, JS 335
and KBS 23 for the number of pods/plant; KB 79, DSb 21
and JS 335 for grain yield/plant; KBS 23, DSh 21 and JS
335 for 100 seed weight.

Apart from evaluation of soybean varieties across
seasons, they wereevaluated across dates of sowing. For
days to 50% flowering, the ASV estimates for the soybean
varieties Karune, DSb21 and DSbh23 were lower in
magnitude than those for other genotypes. DSh21, KB79
and DSb23 for plant height; JS 335, KB 79 and KBS 23
for the number of branches/plant; KB 79, JS 335 and DSh
21 for the number of pods/plant; DSb 21, KB 79 and KBS
23 for grain yield/plant; JS 335, MAUS 2 and DSb 21 for
100 seed weight.

The estimates of SI were lower in magnitude for the
DSh 21, DSb 23 and MAUS 2 for days to 50% flowering;
MAUS 2, DSb 21 and DSb 23 for plant height; KBS 23,
DSb 21 and KB 79 for the number of branches plant™;
KBS 23, DSb 21 and DSb 23 for the number of pods plant
1 KBS 23, DSb 21 and DSbh 23 for grain yield plant™;
MAUS 2, JS 335 and Karune for 100 seed weight. This
shows the positive relationship between the number of
pods plant™ and the grain yield plant® (Painkra et al.,
2018).

Thus, the AMMI ANOVA indicated significant
variability attributable to GEI for all six quantitative traits
across seasons and dates of sowing. The genotypes DSb
23, DSb 21 and KB 79 with the lowest estimate of ASV
and Sl were widely stable across seasons for grain
yield/plant. The genotypes KBS 23, DSb 21 and DSb 23
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with the lowest estimate of ASV and SI were widely stable
across dates of sowing for grain yield/plant
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Bio-rational management of groundnut defoliators (Spodoptera litura and
Helicoverpa armigera) in kharif season
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ABSTRACT

Field trial was laid at ORS, Latur (MS, India) to evaluate insecticides for the management of Helicoverpa
armigera (Hubner) and Spodoptera litura (Fabricius) infesting groundnut. Insecticides/bioinsecticides evaluated
were Bt-127 SC @3ml/lit, Delfin (Bt commercial formulation) @21g/lit, Quinalphos 25 EC @ 2ml/lit and
Chlorantraniliprole 18.5 SC @ 0.3ml/lit. The results revealed that insecticidal treatments were significantly superior
over untreated control in reducing the infestation groundnut defoliators. However, chlorantraniliprole 18.5 SC was
significantly most effective as well as safer to natural enemies. Significantly higher pod yield (1672 kg/ha) of
groundnut was recorded in treatment Chlorantraniliprole 18.5 SC @ 0.3ml/lit, and it was at par with treatment Bt-

127 SC @3ml/lit (1559 kg/ha).

Keywords: Bio-efficacy, Groundnut, Helicoverpa armigera, Spodoptera litura

Groundnut (Arachis hypogaea Linnaneus) is an
important leguminous oilseed crop in India contributing
about 30% of the total domestic supply of oil and mainly
grown as rainfed crop by resource poor farmers. India has
the largest groundnut growing area in the world and is the
second largest producer after china. The reason for low
productivity of groundnut in India is due to biotic and
abiotic stresses during crop growth. In which pests and
diseases are the major biotic stresses. In recent years
tobacco caterpillar, Spodoptera litura (Fab.) and American
bollworm, Helicoverpa armigera (Hubner) have emerged
as the major pests of groundnut in India and cause about
26 to 100 % yield loss under field conditions.

MATERIALS AND METHODS

The studies on “Bio-rational management of
groundnut defoliators (Spodoptera litura and Helicoverpa
armigera).” were conducted at Oilseed Research Station,
Latur,(MS). The experiment was conducted in a
randomized block design (RBD) with five treatments with
4 replications. Groundnut variety (LGN-1) was sown in a
gross plot of 4.2m x 5 m maintaining net plot of 3.6 m x
4.8m. Spacing of 30cm X 10cm was maintained. RDF was
given. The treatments of insecticides viz., Bt-127 SC
@3ml/lit (From IIOR, Hyderabad), Delfin (Bt commercial
formulation) @1g/lit, Quinalphos 25 EC @ 2ml/lit,
Chlorantraniliprole 18.5 SC @ 0.3ml/lit. Were applied.
The observations on total number of Spodoptera litura and
Helicoverpa armigera larvae were recorded per five
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plants from each on top, middle and bottom leaves of five
randomly selected plants from each treatment at one day
before treatment and 10 days after application of
insecticides. Pod vyield (kg/ha) were recorded after
harvesting and data was computed; statistically analyzed.

RESULTS AND DISCUSSION

Groundnut defoliators were uniformly distributed in
all the plots before application of the treatments. However
at 10 DAS, the treatment T4- Chlorantraniliprole 18.5 SC
@ 0.3 ml/l recorded lowest population (0.43 and 0.37
larvae/5 plant) of S.litura and H. Armigera respectively,
which was at par with T3- Quinalphos 25 EC @ 2 ml/l
(0.67 and 0.55 larvae5plant) and T1- Bt-127 SC
formulation @ 3 ml/l (0.80 and 0.62 larvae/5plant.).
Similar results were reported by the Gadhiya et al (2014),
Waykule et al. (2020) and Devaki et a.l (2020). In case of
pod vyield, the treatment T4- Chlorantraniliprole 18.5 SC
@ 0.3 ml/l recorded highest pod yield (1672 kg/ha) and
was at par with T1- Bt-127 SC formulation @ 3 ml/I (1559
kg/ha) followed by T3-Quinalphos 25 EC @2ml/l (1436
Kg/ha). Chandrayudu et al. (2015) also reported the same
results.
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Effect of different insecticidal spray on Population of defoliators and natural enemies in groundnut

Population of defoliators/5plant

Tr. No. Treatment Details S. litura H. armigera P(c|><d )//;g)d
Before 10 DAS Before 10 DAS g
1 Bt-127 SC formulation @ 3 mi/iit 1.65 (L46) 080 (L.14) 110 (1.26) 062 (L05) 1559
2 gB/t"f"mmerc'a' formulation (Delfin) @1 1 55 (1 49 0.95 (1.20) 115 (128) 070 (L09) 1315
3 Quinalphos 25 EC @ 2 ml/lit 163 (L45) 0.67 (108) 130 (1.34) 055 (1.02) 1436
4 Chlorantraniliprole 18,5 SC @ 0.3 ml/lit 168 (L47) 0.43 (0.96) 128 (1.33) 0.37 (0.93) 1672
5 Untreated check 159 (L44) 191 (L55) 1.20 (1.30) 158 (1.44) 1021
SEm () 0.05 0.05 0.05 0.05 75.47
CD (P=0.05) 0.15 0.16 0.14 0.13 223.38
CV (%) 7.04 9.06 7.19 8.18 10.78

Genetic diversity analysis of released Indian linseed (Linum usitatissimum L.)
varieties using SSR markers
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ABSTRACT

A genetic diversity analysis was performed on 91 released linseed varieties of India using 20 polymorphic
linseed specific SSR markers. The genotypes were categorized in to 15 clusters. The mean allele frequency was 0.7
and Shannon diversity index was 4.15, indicating that the germplasm was highly diverse.

Keywords: Genetic diversity, Linseed, SSR markers, Varieties

Linseed (Linum usitatissimum L.) or flax has been
cultivated for centuries and is grown all over the world for
seed, oil and fibre market. Domestication events have
given rise to two types of flax: seed flax and fibre flax.
Flax seed is grown primarily for its oil, which is high in
omega-3 fatty acids. Flaxseed is rapidly becoming popular
in the human diet due to its high dietary fibre, omega-3
fatty acid, and anti-carcinogenic lignans. Flaxseed oil is
used in paints and varnishes due to its unique drying
properties. Fibre flax, on the other hand, is grown to
extract fibre for the production of linen cloth. In recent
years, the fibre industry has focused on high-value product
development from flax stem. Diversity is an essential
characteristic of a sustainable breeding program. A greater
variety of germplasm provides breeders with better options
for selecting parents to develop cultivars based on their
needs (Hoque et al., 2020). The concentrated efforts of
AICRP-linseed researchers resulted in the release of 96
varieties over a span of 50 years. For broadening the
genetic base, it is essential to assess the diversity in the
released cultivars that have been developed using diverse
germplasm and through different breeding procedures.
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Hence, in the present study, the genetic diversity of 91
linseed varieties from different parts of India was
examined.

MATERIALS AND METHODS

Ninety-one linseed varieties released for different
geographical regions of India were used in this study.
DNA from 15-day-old seedlings were genotyped with 38
linseed specific SSR markers (Deng et al., 2011), out of
which 20 markers were found to be polymorphic. The data
was analyzed using Powermarker v.3.25 to obtain the
genetic diversity indices. NTSYSpc v.2.2 was used to
construct  dendrogram  depicting the evolutionary
relationship between the varieties.

RESULTS AND DISCUSSION

The genotypes were subjected to molecular analysis
using 20 polymorphic linseed specific SSR markers and
the data was scored. The allele frequency ranged between
0.4 to 1.0 with a mean value of 0.7. Number of alleles


mailto:mulpuri.sujata@icar.gov.in

International Conference on Vegetable Oils 2023 (ICVO 2023)-Research, Trade, Value Chain and Policy
January 17-21, 2023, Hyderabad, India

ranged between 1 to 15. The polymorphism information
content (PIC) values ranged from 0.08 (LU11) to 0.77
(LU25) with a mean value of 0.36. The mean Shannon
diversity index was 4.15 which ranged between 3.3 and
4.522, indicating that the germplasm used in this study
were highly diverse. The dendrogram categorized the
genotypes in to 15 clusters (Table 1). Cluster IV had the
highest number of genotypes (38). The cophenetic
correlation coefficient value was 0.915, indicating that the
clustering was in accordance with the genotypic data
analyzed. Nine clusters such as I, VI, X, XI, XIlI, XIII,
XIV and XV had single accession each, including TL-99
having low a-linolenic acid (<4%) which falls in Cluster

VI. The unique genotypes of the same clusters can be used
in crop improvement programme and to diversify the
genetic base of the cultivated types.
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Table 1 Cluster wise classification of linseed accessions

Cluster Linseed accessions
| Pratap Alsi-2
1 Kota Barani Alsi-3, Pratap Alsi-1, Shikha, Jeewan
1] Priyam, Sabour Tisi-1, Rashmi, Shekhar, Uma
v Kota Barani Alsi-4, Kota Barani Alsi-5, Chambal Alsi, Divya, Birsa Tisi-1, Sabour Tisi-3, BUAT Alsi-4, Laxmi-27, Padmini,
Parvati, Mau Azad Alsi-1, Mau Azad Alsi-2, Mukta, Shubhra, Sweta, Garima, Gaurav, Sheela, Ruchi, Indu, Surya, Rajan, Aparna,
Janaki, Nagarkot, Binwa, Baner, Bhagsu, Him Palam Alsi-2, Him Palam Alsi-1, Tiara, Jawahar-1, Jawahar-17, Jawahar-552,
Jawahar Linseed-9, NL-97
\Y Kota Alsi-6, Kota Barani Alsi-6
Vi Meera, RL-914, Neelum, Heera, T-397
Vil TL-99
VIl Sabour Tisi-2, Himalini, Surbhi, Jawahar-7, Jawahar Linseed-23, Kiran, Kartika, Indira Alsi-32, RLC-92, Chhattisgarh Alsi-1,
Utera Alsi, VVarsha Alsi, Suvee, RLC-164, RLC-167, Suyog, Shival, JLS-73, Jawahar Linseed-41, JLS-79, JLS-66, Jawahar Linseed
Sagar-95, Jawahar Linseed-165, Arpita, K2, LC-185, LC-54, LC-2063
IX Sharda
X Himani
Xl PKVNL-260
X1 Deepika
Xl Utera Alsi-2
XV Neela
XV LSL-93

Diversity of niger (Guizotia abyssinica L.F. Cass.) landraces for
major agronomic traits
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ABSTRACT
A diverse set of 870 Indian niger accessions were evaluated for various quantitative traits. Principle
component analysis revealed the contribution of first three PCs to maximum variability and clustering analysis
separated the accessions into eight different clusters. A significant diversity was revealed among these accessions
and they can be further used as trait-specific donors in hybridization program for improvement of seed yield related

traits in niger.

Keywords: Clustering, Diversity, Niger, Principal component analysis

Niger is an unexploited edible minor oilseed crop
mainly grown in African countries like Ethiopia as it
meets nearly 50-60% of their edible oil requirement.
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Although, it meets only 2% of the total edible oil
requirement (Dutta et al., 1994), India is reported to be
one of the major niger growing countries in the world and
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is a lifeline for tribal agriculture. It is highly cross
pollinated crop and due to its self-incompatible nature
(Getinet and Sharma, 1996), breeding has become quite
arduous. For any successful breeding program, presence of
amenable variation is a key factor which could be further
utilized for the trait improvement and varietal
development. Hence, the present study was undertaken to
evaluate diversity in the Indian niger accessions using
multivariate analysis.

MATERIALS AND METHODS

The experiment was conducted during the kharif
2020-21 at research farm of ICAR-1IOR, Hyderabad. A
total of 870 accessions along with the three checks viz.,
JNS-9, IJNS-28, JNS-30 were evaluated in augmented
block design. The data on eight quantitative traits viz.,
days to 50% flowering, plant height (cm), number of
branches/plant, number of heads/plant, head diameter
(cm), oil content (%), seed yield/plant (g) and 1000 seed
weight (g) were recorded. The crop was raised by
following the recommended package of practices. Data
was subjected to appropriate statistical analysis viz.,
cluster analysis and principal component analysis using R
software v.4.2.1 to construct dendrogram illustrating the
hierarchial relationship among the accessions.

RESULTS AND DISCUSSION
Genetic  diversity plays a key role in the

understanding the magnitude of variation, which is
directly correlated with the crop improvement. Various

statistical techniques have been used to study the diversity
among the different accessions. Among these techniques,
multivariate analysis is the most frequently used method
for determining the genetic association of genotypes (Ali
et al, 2021). Multivariate analysis divided the 870
accessions into eight different principal components. The
first three components are having the eigen value more
than 1 contributing the cumulative variation of 58.83%
(Table 1). Out of them, PC1 was found to have major
contributor with few agronomic traits. Cluster analysis
revealed that all the accessions were distributed among
eight different clusters. First cluster had the largest number
of accessions (659), followed by cluster Ill, cluster 1V,
cluster II, cluster VI and cluster VII.
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Table 1 Principal components and cumulative percent variation

Principal components

Cumulative percent variation

PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8

30.921
46.363
58.831
70.454
80.641
88.949
95.430
100.00

Efficacy of Cyclaniliprole 100 DC for the management of
major defoliators in Soybean
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ABSTRACT

The efficacy of newer insecticide molecule Cyclaniliprole 100 DC was evaluated against major insect
pests of soybean during kharif 2020 and 2021. Among the different treatments, Cyclaniliprole 100 DC @ 40 g a.i’ha
(400 ml/ha) was found to be effective and economical dose for the management of semilooper, spodoptera and girdle
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beetle pests in Soybean. It has recorded higher seed yield and found equally good with recommended insecticidal
check. No phytotoxicity was observed on all the dosages of Cyclaniliprole 100 DC evaluated.

Keywords: Cyclaniliprole 100 DC, Efficacy, Insect pests, Soybean

Soybean is considered as major oilseed crop and is
valued for its high protein (40%) and oil content (20%). It
is the cheapest, richest and easiest source of best quality
proteins, fats and it has multiple uses both as food and as
industrial product. The area, production and productivity
of soybean in Karnataka are 0.33 m.ha, 0.37 m.t and 1124
kg/ha respectively (Anonymous, 2021). In Karnataka,
Bidar, Belagavi, Dharwad, Haveri and Bagalkot are the
major soybean growing regions during kharif season. The
major defoliators viz., Spodoptera litura, Thysanoplusia
orichalcea and Spilarctia oblique feed on foliage, flower
and pods causing significant yield loss. Defoliation often
reaches population levels that significantly reduce the
yield in soybean. Therefore, it is necessary to develop
effective control measures to manage defoliators in
soybean.

MATERIALS AND METHODS

The field experiments were conducted at Main
Agricultural Research Station, Dharwad to evaluate the
efficacy of Cyclaniliprole 100 DC against leaf eating
caterpillars in soybean during kharif 2020 and 2021. The
experiments were laid out at randomized block design
with three replications and seven treatments including
standard check with untreated control. Ten plants (one

spodoptera larvae/mrl, day before spray (DBS), 5, 10 and
15 days after spray (DAS). The percent larval reduction
over untreated control was calculated after second spray.
The leaf damage due to defoliators was recorded at 10
days after each spray. The data were subjected for
statistical analysis.

RESULTS AND DISCUSSION

The results indicated that, incidence of spodoptera
and semilooper insect pests in all the treatments before
taking the first spray ranged between 8.45 to 8.69 and 4.28
to 4.40 larvae/meter row length, respectively and there
was no significant difference among them. At ten days
after spray, significant difference on the incidence of
defoliator population was observed among the treatments.
The treatment Cyclaniliprole 100 DC @ 45 g a.i/lha
recorded least number of spodoptera and semilooper larval
population (0.69 and 0.45 I/mrl, respectively) and found
on par with treatment Cyclaniliprole @ 40 g a.i/ha (0.78
and 0.67 I/mrl, respectively) which was significantly
superior to its lowest dosage and recommended
insecticidal check Chlorantraniliprole 18.5% SC. After 15
days of spray, Cyclaniliprole 100 DC @ 40 and 45 g a.i/ha
significantly excelled over all other treatments by
recording lowest population of defoliator larvae and were

meter row) were selected randomly and tagged in each significantly superior to its lowest dosage and
plot to take observations on number of semilooper and recommended insecticidal check (Table 1).
Table 1: Bioefficacy of Cyclaniliprole 100 DC against defoliators in soybean (Mean of Kharif 2020 & 2021)
Spodoptera litura Semilooper
Treatment Dos_age Product (No. of larvae/mrl) * (No. of larvae/mrl) * Seed Yield
gai/ha (mifha) ) g 10DAS  15DAS f&;’f‘c;‘?ﬂf&t'on 1DBS 10DAS 15DAS '(f\;‘e’f'cgicifgl“"” (Kg/ha)

) . 8.48 2.10 1.92 4.35 1.25 112
T,: Cyclaniliprole 100 DC 30 300 (3.00) (161) (1.56) 85.85 (2.20) (1.32) (1.27) 87.11 2286

. . 8.57 158 1.43 4.28 1.04 0.89
T,: Cyclaniliprole 100 DC 35 350 (3.01) (1.44) (1.39) 89.46 2.19) (1.24) (1.18) 89.76 2348

. . 8.69 0.78 0.35 4.40 0.67 0.08
Ts: Cyclaniliprole 100 DC 40 400 (3.03) (1.13) 0.92) 97.42 ©.21) (1.08) (0.76) 99.08 2689

. . 8.45 0.69 0.27 4.29 0.55 0.05
T4: Cyclaniliprole 100 DC 45 450 (2.99) (1.09) (0.88) 98.01 219) 1.02) (0.74) 99.42 2665
Ts: Flubendiamide 39.35% 8.61 2.15 2.03 4.38 1.39 1.19
sc 210 5 (1.63) (1.59) 85.04 @21)  (137)  (1.30) 86.31 2196
Te: Chlorantraniliprole 8.55 0.85 0.42 4.32 0.61 0.14
18.5% SC (Standard Check) 20 190 (301) (1.16) (0.96) 96.90 (220) (105  (0.80) 98.39 2501

. 8.68 12.24 1357 4.37 8.14 8.69
T7: Untreated control (3.03) 357) (3.75) @.21) (2.94) (3.03) 1089
SEm+ - 0.42 0.19 0.12 0.33 0.13 0.07 14.59
CD @ 5% - - NS 0.57 0.37 NS 0.39 0.21 44.12

* Figures in the parenthesis are transformed V x+ 0.5 values; DBS: Days before spray; DAS: Days after spray

The per cent larval reduction over control in
Spodoptera was highest in the treatments Cyclaniliprole @
40 and 45 g a.i/ha by recording 98.01 and 97.42 %,
respectively and found on par with each other. Similar
trend was noticed in semilooper population wherein
highest per cent larval reduction over control was found in
the treatment Cyclaniliprole @ 40 and 45 g a.i/ha by
recording 99.42 and 99.08 %, respectively. No
phytotoxicity symptoms were observed. The newer
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molecule was found to be effective and economical dose
for the management of defoliators in soybean. Patil et al.
(2014) reported that chlorantraniliprole 18.5 per cent SC
@ 30 g a.i./ha provide consistent protection from
defoliation to soybean crop from S. litura with highest cost
benefit ratio among the tested insecticides. Acharya et al.
(2015) revealed that chlorantraniliprole 0.006 per cent
were found to be the most effective against S. litura on
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groundnut. Thus, the present findings are more or less in
confirmation with the reports of earlier workers.
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ABSTRACT

Defoliators are common insect pests of soybean and often cause economic losses. Insecticides are the first
option that farmers choose to minimize the damage caused by the defoliators, and the result is not only the
emergence of resistance to insecticides in the pests but also environmental pollution. A field experiment carried out
at the UAS, Dharwad, India, during Kharif 2021 tested different combinations of Soybean+suva intercrop for their
ability to reduce the damage caused by defoliators to soybean leaves and the effect on grain yield of soybean.
Among these, Soybean + Suva (3 soybean: 2 suva: 3 soybean rows combination) was effective in reducing larval

population.

Keywords: Defoliators, Intercropping, Soybean, Suva

Soybean [Glycine max (L.) Merrill], a golden bean of
21* century belongs to family Leguminaceae, is the
world's most important seed legume which revealed
unprecedented growth in terms of both area and
production. Soybean contributed 42 per cent of India’s
total oilseeds and 25 per cent of edible oil production
(Sharma et al., 2014). Soybean is attacked by more than
20 insect-pests in Karnataka, amongst major pests are
green semilooper, Thysanoplusia orichalcea Fab.
Spilarctia obliqgua Walk, Chrysodeixis acuta Walker and
tobacco caterpillar, Spodoptera litura  Fabricius.
Intercropping is an approach to improve diversity in an
agricultural ecosystem. It is pursued with various
objectives such as maintaining ecological balance, more
efficient utilization of resources, increasing the quantity
and quality of farm produce, and lowering the damage
from insect-pests, plant diseases and weeds. Intercropping
and staggered sowing offers a source of diversity and
stabilizes the crop production environment by
discouraging pest species while improving crop
performance. In this context, the present study was
planned to investigate the different row combination of
soybean+Suva intercropping against defoliator pests in
soybean.

MATERIALS AND METHODS
The field experiments were conducted at Main

Agricultural Research Station, Dharwad to evaluate
different row combination of soybean+suva intercropping
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against defoliator pests in soybean during kharif 2021
(June to September). The experiment was laid out at
randomized block design design with four replications and
five treatments under completely unprotected condition.
Suva, Anethum graveolens was intercropped with Soybean
with different row combination. Ten plants (one meter
row) were selected randomly and tagged in each plot to
take observations on number of spodoptera, semilooper
and Bihar hairy caterpillar (larvae/mrl). The leaf damage
due to defoliators was recorded and the data were
subjected for statistical analysis.

RESULTS AND DISCUSSION

It was observed that, among different treatments T4:
Soybean + Suva (3 Soybean: 2 suva: 3 Soybean rows
combination) was significantly superior by recording
lower Spodoptera litura (2.27 larvae/mrl), Thysanoplusia
orichalcea (1.76 larvae/mrl), Spilarctia obliqua (2.58
larvae/mrl) larval population and recorded less leaf
damage (24.15%) followed by T2: Soybean + Suva (3
Soybean: 1 suva: 3 Soybean rows combination)
intercropping system. The next best treatment was T5:
Soybean + Suva (6:2:6). The treatments T3 (6:1:6) and T1
(Sole soybean) was found on par with each other and
larval population was higher in these treatments (Table 1).
This indicates that, Soybean + Suva intercropping system
has got added advantage in controlling defoliator
population. Bapatla et al. (2018) reported that the
incidence of the defoliators and the extent of damage to
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soybean leaves were the lowest and the yields were the
highest in 3.56 t/ha in soybean—-maize and 3.25 t/ha in
soybean—pigeonpea intercropping system.
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Table 1 Manage of defoliators through intercropping with suva in soybean

Defoliators population (No. of larvae/mrl)*
Thysanoplusia

Tr. No. Treatment details

Spodoptera litura Spilarctia obliqua

Leaf damage
(% defoliation)**

orichalcea

5.01 3.01 3.98 45.23
T,  Sole soybean (12 rows) (2.35) (1.87) 2.12) (42.25)
T Soybean + Suva (3 soybean: 1 suva: 3.02 2.10 2.86 28.32
2 3 soybean rows combination) (1.88) (1.61) (1.83) (32.14)
T Soybean + Suva (6 soybean: 1 suva: 4.36 2.89 3.47 43.39
® 6 soybean rows combination) (2.20) (1.84) (1.99) (41.49)
T Soybean + Suva (3 soybean: 2 suva: 2.27 1.76 2.58 24.15
4 3 soybean rows combination) (1.66) (1.50) (1.75) (29.42)
T Soybean + Suva (6 soybean: 2 suva: 3.78 2.35 3.04 35.26
® 6 soybean rows combination) (2.07) (1.69) (1.88) (36.41)

S.Em+ 0.39 0.30 0.27 0.92

CD @ 5% 1.18 0.91 0.84 2.76

* Figures in the parenthesis are transformed v x+ 0.5 values; ** Figures in the parenthesis are angular transformed values

Linseed as new host for emerging pathogens dichotomized through molecular

phylogeny from Karnataka, India
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ABSTARCT

A characteristic disease was noticed in linseed with symptoms that resembled phytoplasma disease with
6-5 to 16:5 per cent incidence at UAS, Raichur. Previously linseed is known to be associated with 16Srll-D
phytoplasma but the association of the 16SrXIV-A group of phytoplasma is the new host record for Ca. P.
cynodontis (16SrX1V-A) phytoplasma associated with linseed stem fasciation, phyllody from India. A characteristic
powdery mildew symptom with white fungal mycelial growth was noticed on the abaxial as well as on adaxial leaf
surfaces. For molecular confirmation through ITS-rDNA barcoding, genomic DNA was amplified using powdery
mildew-specific ITS universal primer pair PN23/PN34 and sequenced directly. The ITS regions were amplified at
~700bp and nBLAST analysis revealed that the ITS sequence shared 100 per cent similarity with reference sequence
AB045148.1 respectively. Further amplification of L1/L2 primer pair from ITS region were PCR amplified and an
expected amplicon of 374bp was analyzed. Though, the ITS-rDNA and L1/L2 specific region analyzed, they are not
specific exclusively to the L. taurica. However, combination of morphology and molecular sequence was used to
confirm the identity.

Keywords: Amplification, Linseed, Morphology, Molecular, Phytoplasma, Powdery mildew.

Linseed plants are affected by numerous diseases revealed that Oidium lini
incited by bacteria, fungi and viral diseases. Among the
biotic constraints linseed phytoplasma and powdery

mildew are known to affect the linseed production. The

important reports

phyllody and fasciation
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powdery mildew and phytoplasma is reported as aster
yellows from India and Canada. It is unclear whether the
is caused by Candidatus
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Phytoplasma asteris or Candidatus Phytoplasma
aurantifolia or it could be different from these two. As a
mixed infection, the white powdery mass is present on
both the surfaces of the leaves. Later, molecular detection
based on the 16S rRNA and ITS region amplification,
sequencing and nBLAST analysis has confirmed the
phytoplasma associated with the phyllody and Leveillula
taurica also associated with the powdery mildew in
linseed.

MATERIAL AND METHODS

Field survey was conducted in Northern Karnataka
(India) and collected the linseed plants with phyllody and
powdery mildew symptoms. The genomic DNA from the
infected and asymptomatic samples of both diseases was
extracted and the 16Sr region explicit for Phytoplasma
was PCR amplified with P1/P7 primer pair by nested PCR
assay. SecA gene was amplified from the genomic DNA
by semi-nested PCR assay using SecAforl/SecArev3 in
first round and SecA for 2/Secrev3d primer pair
(Hodgetts et al. 2008). The Nested PCR products of
16SrRNA region (1.25kb) and semi-nested PCR products
of SecA gene (>400bp) were purified and were directly
sequenced bidirectionally using automated Sanger DNA
sequencer. The sequences obtained were analyzed by
nBLAST to recognize the closely allied reference
sequences from GenBank. The sequences obtained in the
current study are submitted in NCBI GenBank database
and accession numbers were obtained. Identification based
on 16SrRNA sequence, Ca. phytoplasma species
assignment and virtual RFLP analysis was performed in
iPhyClassifier web resources (Zhao et al. 2009).

For molecular confirmation of powdery mildew
pathogen, the genomic DNA was isolated from conidial
suspension and ITS-rDNA barcoding region was amplified
using powdery mildew-specific ITS universal primer pair
40 PN23/PN34 and sequenced directly.

RESULTS AND DISCUSSION

All  phyllody symptomatic samples produced
amplification of expected size at 1.8 Kb size from P1/P7
primers and no such amplifications were observed from
healthy samples. The results exposed that phytoplasma
specific amplicon were consistently obtained in P1/P7
primer (~1.8kb). Further nested PCR assay produced
amplicons of 1.2kb size from symptomatic samples using
R16F2n/R16R2 primer pair and control samples.
However, no such amplifications were detected from
asymptomatic samples thereby confirming the non-
phytoplasma association with asymptomatic samples.
Amplification of P1/P7 and F2n/R2 phytoplasma specific
region was also detected from positive sample used in the
current investigation. Amplified nested PCR products
were sequenced from both the directions and consensus
sequences were obtained for analysis. A representative
phyllody and stem fasciation samples were subjected for
sequencing purpose. The nested PCR products were
purified and sequenced from both the directions using
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F2n/R2 primers. The consensus sequences were deposited
in GenBank database with the accession number
MT681916.1 (phyllody) and MT681917.1 (fasciation),
respectively. Further, partial sequence of SecA gene were
deposited in GenBank with the accession No.
MZ590568.1 & MZ590569.1 for MYS1 and MYS 2
isolates respectively. The 16Sr gene sequence analysis
using nBLAST search revealed that the sequences shared
100% similarity with KY439870.1 from Vigna
unguiculata ssp. sesquipedalis, LT558777.1, and
LT558776.1 from Cynodon dactylon. Similarly, nBLAST
search revealed that, SecA gene showed that they shared
100 per cent sequence similarity with MT432653.1,
MT432627.1, and MT432623.1 from Digitaria ciliaris
from Thailand.

Further, the phylogenetic relationship of phyllody
and fasciation infected linseed samples with other
phytoplasma groups were studied with representative 16S
rDNA gene sequences retrieved from GenBank database.
A phylogenetic tree was constructed using 16S rRNA
sequence from Ca. phytoplasma cynodontis. The
phylogenetic analysis based on 16SrRNA regions
confirmed that the phytoplasma identified in linseed
phyllody and fasciation is closely related to the member of
16Sr XIV-A group (Fig. 1). Correspondingly, Phylogentic
analysis based on SecA gene region also confirm the
identity of phyllody and fasciation obtained in the present
study belonging to 16Sr XIV-A (Fig. 2). Further, sequence
analysis in iPhyClassifier database (Zhao et al., 2009) and
virtual RFLP analysis using sequences from the present
study revealed that the linseed phytoplasma collected in
the present study belonged to 16Sr group XIV, subgroup
A as the virtual RFLP pattern derived from the query
sequence of 16S rDNA F2nR2 fragment identical to the
reference pattern of 16Sr group XIV-A (GenBank
accession: AJ550984). Virtual RFLP obtained through
iPhyClassifier for both the sequences (MT681916.1 &
MT681917) along with reference accession (AJ550984.1)
are presented in fig 3. Furthermore, this is the new host
record for Ca. phytoplasma cynodontis (16SrXIV-A)
phytoplasma associated with linseed stem fasciation and
phyllody from India.

ITS region was amplified using powdery mildew-
specific ITS universal primer pair PN23/PN34 and
sequenced directly (Chen et al., 2008). The ITS regions
were amplified at ~700bp and nBLAST analysis revealed
that the ITS sequence shared 100% similarity with
reference sequence ABO045148.1 respectively. Further
amplification of L1/L2 primer pair from ITS region were
PCR amplified and an expected amplicon of 374bp was
analyzed. The identity was confirmed upon microscopic
observation of spores from artificially inoculated plants,
thus confirming the association. Leveillula taurica is
known to cause powdery mildew on tomato, chilli and
other crops. Amano (1986) reported the occurrence of L.
taurica on linseed, however, no further details are
available on the association, as well as molecular
confirmation of L. taurica associated with linseed from
India (Farr and Rossman, 2021). To the best of our
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knowledge, this is the first report of L. taurica associated
with powdery mildew of linseed in India.
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Sequences with *mark are from the present study.
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ABSTRACT

Considering the profitability, two foliar applications of auxin @ 2.0 ppm (one each at vegetative &
flowering stage) was found to be the best treatment having additional net gain of Rs. 6226/ha over control with
acceptable linseed seed yield of 1087 kg/ha under rainfed mid hill conditions of Himachal Pradesh. However, the
treatments involving GA, applied either alone or in combination with auxin although have higher seed yield over the
other treatments but could not achieve better returns due to higher cost of GA product adding to higher cost of

cultivation.

Keywords: Foliar application, Growth regulators, Linseed, Productivity

In linseed, plant growth regulators (PGR’s) have
significant responses on crop growth and yield (Rastogi et
al., 2013). Among PGRs, auxin and gibberellin play vital
role in regulating growth & developmental processes
within plant bodies. Auxin induces apical dominance,
rooting, regulate abortion of flowers, promote
development of flowers as well as seed during the
reproductive stages and affect senescence (Figueiredo et
al., 2016)., while gibberellic acid helps to promote growth
through increasing absorption of nutrients (Singh et al.,
2005), enhanced nitrogen use efficiency (Khan et al.,
2002) and cell expansion/elongation by stimulating the
destruction of growth-repressing proteins. Likewise,
salicylic acid also plays an important role in induction of
plant defense against a variety of biotic and abiotic
stresses through morphological, physiological and
biochemical mechanisms and thereby increases growth
and productivity. Considering the above mentioned roles
of these PGRs, the present study was conducted to
evaluate their performance on growth, production and
profitability of linseed under rainfed conditions.

MATERIALS & METHODS

The present experiment was conducted with eight
treatments comprising of two doses of Auxin (1.0 & 2.0
ppm), two doses of Gibberalic acid (200 & 400 ppm),
Salicylic acid 75 ppm, Tebuconazole 0.1%, Auxin 1.0
ppm + GA 200 ppm were tested against control (water
spray) in RBD with three replications at Linseed Unit,
Department of Crop Improvement during Rabi 2018-19.
Two applications of each PGR were done, one at
vegetative & another at flowering stage. The soil of the
experimental field was silty clay loam in texture, acidic in
reaction (pH 5.8), low in organic carbon and medium in
available nitrogen, phosphorus and potassium. The linseed
variety ‘Him Palam Alsi -2° was sown at 22 cm apart
rows. Yield attributes were recorded from the randomly
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selected five plants of linseed and averaged to get number
of particular yield attribute per plant. Net plot yield was
expressed in kg/ha by multiplying it with the conversion
factor. Economic gain (net returns and BC ratio) of each
treatment was calculated based upon the yield and
prevalent market price of produce and inputs.

RESULTS AND DISCUSSION

The data presented in Table-1 reveals that plant
height and all yield attributes viz. primary & secondary
branches and capsules/plant except seeds/capsule were
influenced significantly by different treatments. Plants
receiving two application of GA and auxin at either of the
doses (T3, T4, T, &T;) and GA in combination with auxin
(T7) produced significantly taller plants as compared to
other treatments. Applications of GA @ 400 ppm being at
par with combined application of auxin @ 1.0 ppm along
with GA @ 200 ppm at two stages, resulted in
significantly higher seed yield of 1297 and 1214 kg/ha,
respectively. Treatments having two sprays of GA @ 200
ppm and auxin @ 2.0 ppm behaving statistically similar to
two sprays of auxin @ 1.0 ppm + GA @ 200 ppm were
the other better treatments in this regard. Highest net
returns of Rs. 26023/ha with significantly higher net
returns per rupee invested (1.57) were achieved with two
applications of auxin @ 2.0 ppm as higher yielding
treatments involving GA had more product cost which
substantially raised the cost of cultivation in these
particular treatments. As compared to control, there was
an additional net gain of Rs. 6226/ha through twice
application of auxin @ 2.0 ppm. Rastogi et al. (2013) also
found that the use of 0.5-1 ppm of auxin is effective in
stimulating vegetative growth, increasing seed yield and
yield components in linseed. Results are also in
conformity with the finding of Lee, 1990, who also
reported increase in plant height, number of leaves per
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plant, pod size with consequent enhancement of karnel
yield in groundnut with the application of IAA.
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Table 1 Effect of different plant growth regulators on plant height, yield attributes, yield and economics of linseed

Plant height Primary

Capsules/ Seed yield

Treatment (cm) branches/plant Plant (kg/ha) NMR (Rs/ha) B:C
Auxin 1.0 ppm 73.37 4.87 29.00 1022 22127 1.18
Auxin 2.0 ppm 74.23 5.00 30.27 1087 26023 157
GA 200 ppm 75.73 4.87 33.53 1123 18580 0.75
GA 400 ppm 76.80 4.93 36.60 1297 20553 0.66
Salicylic acid 75 ppm 69.93 4.33 27.60 987 20753 111
Tebuconazole 0.1% 71.70 4.60 26.20 1040 21652 1.09
Auxin 1.0 ppm + 75.03 4.93 34.80 1214 23447 0.79
GA 200 ppm
Control 71.17 4.33 25.13 953 19797 1.08
CD (P=0.05) 3.88 0.49 2.88 154 - -

Effect of neem cake in the management of root knot nematode
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ABSTRACT

Neem enrichment extract (NEE) was used at different concentrations viz., 0, 2.5, 5 and 10% to check its
effect on second stage juveniles of Meloidogyne spp. Root knot nematode bio-assay in Petri Plates as well as in pot
culture experiments were carried out with NEE.The results indicated that neem cake extracts was effective to control
the root knot nematodes due to the presence of biological substance (azadirachtin, salannin, nimbin) and its

derivative compounds (triterpenoid, limonoid).

Keywords: Management of nematode, Neem enrichment extract, Root knot nematode

INTRODUCTION

Neem cake is used to enrich the soil, ward off
nematodes and control insect pests. Nortriterpenoids and
isoprenoids are the nematicidal compounds present in the
neem cake, which protect the crops against nematodes and
other infections. The best effects are obtained when it is
applied during the early crop cycle. Nematode control has
traditionally been accomplished with the aid of synthetic
or chemical insecticides. However, as we are aware,
employing the chemicals repeatedly had a negative impact
on our food chain. Chemical pesticides are expensive as
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well. Neem cakes seem to be one of the most promising
organic alternatives to combat nematodes in this regard.

MATERIALS AND METHODS

About 100 g of neem cake was grinded and soaked
into 200 ml of 96% alcohol for 4 h and then extracted by
filtering the solution 4 times through the sterilized
millipore 0.45um filter, the rest was discarded. All
filtrations were mixed up together and vacuum extracted
by rotation of the obtaining solution. About 100 ml of
neem enrichment extract (NEE) was taken and prepared at
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different concentrations viz., 0, 2.5, 5 and 10% (Vu Van
Do, 2007). Second stage juveniles of Meloidogyne spp.
were collected from the pure culture maintaining in tomato
roots and the juveniles were extracted through modified
Baermann funnel method. For the root knot nematode
bio-assay, two ml of the different concentrations (2.5, 5
and 10%) of the neem cake extract were separately poured
into Petri dishes and to the Petri dish about 2 pl of
nematode suspension containing about 100 J, / 2 pl were
added. All treatments were replicated three times in CRD.
The Petri dishes were incubated at room temperature. Per
cent mortality was calculated after 12, 24 and 48h of
incubation. Mortality data collected were the data were
subjected to ANOVA SPSS 16 software. For the pot
culture experiment, ground neem cake was thoroughly
mixed with sandy clay loam soil (51% sand, 15% silt and
34% clay; pH 7.8 and organic matter of 0.73%) at 2.5, 5
and 10% in 15-cm clay pots. Pots without amendments
were kept as control. All pots were arranged in a
completely randomized block design on a bench in a
greenhouse that averaged 27°C minimum and 32°C
maximum temperature. Each treatment was replicated five
times. The pots were watered daily to ensure proper
decomposition of organic matter. After 2 weeks, 15 day
old tomato seedling was transplanted into each pot. The
plants were then inoculated with 2,000 J, of M. incognita
after 48 h. The control treatments received sterile distilled
water of a volume equal to that of the inoculum
suspension. Plants were uprooted 30 days after inoculation
of nematodes and the growth parameters of plants were

recorded. The number of galls/root system, egg mass/ root
system, eggs/egg mass and soil population was also
counted.

RESULTS AND DISCUSSION

The effect of neem cake on the J, of Meloidogyne
incognita (Fig. 1) reported the mortality of 90 and 100%
after 12 and 24 h of exposure exposed in 5%
concentration, respectively. At 2.5% concentration, the
mortality of M. incognita juveniles was nearly 80% after
48h of incubation. This study proved that the neem cake
has a stronger potential to suppress the juveniles of
Meloidogyne incognita due to the presence of bioactive
substances present in them. These substances are regarded
as the key elements in nematode management, which can
be further explored for the preparation of effective
compounds to control nematodes.
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ABSTRACT

Bt 127 SC formulation supplied by the Indian Institute of Oilseeds Research, Hyderabad was field tested at

Imphal (Manipur) during kharif 2018 - 2020 against lepidopteran larvae infesting soybean.Two spray applications
of Bt 127 SC formulation @ 3 ml/litre of water was observed to be less superior to commercial synthetic insecticides
but at par with Bt commercial delfin in reducing bihar hairy caterpillar (BHC) and bean leaf webber and
comparatively similar in efficacy with the synthetic insecticides in reducing tobacco caterpillar.

Keywords: Bt 127SC formulation, Bihar hairy caterpillar, Bean leaf webber, Lepidopteran defoliators

Soybean [Glycine max (L.) Mirrill] is a unique crop
with high nutritional value containing about 40-42 per cent
protein and 20-22 per cent oil. About 70% soybean
production in Manipur is used for the production of a
fermented food item known as Hawaijar. The region is a
great biodiversity hotspot and the agro climatic conditions
are very conducive for the growth and multiplication of
many species of insect pests (Azadthakur et al., 1987).
Indiscriminate use of pesticides has led to problems of pest
outbreak, development of resistance, elimination of natural
enemies, risk to human and animal health and
environmental pollution. This scenario facilitated the
search foralternative tactics to manage the pests.

MATERIALS AND METHODS

Field studies on the efficacy of Bt 127SC
formulation for efficacy against lepidopteran larvae viz,
bihar hairy caterpillar (BHC), bean leaf webber and
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tobacco caterpillar which are voracious defoliatorof
soybean in Manipur was undertaken at Central
Agricultural University, Imphal during three consecutive
kharif season of 2016 — 2018 by raising recommended
soybean variety, JS-335. All the recommended agronomic
practices were followed to grow the crop. The formulation
was compared with Bt commercial Delfin along with
recommended chemical insecticides viz., Indoxacarb
15.8SC, Quinalphos 25EC and Chlorantraniliprole
18.5SC. Two spray applications of each treatment were
given at 30 days and 50 days after sowing and
observations on insect population were recorded at pre-
treatment, 3 and 7 days after each treatment. Yield data
(kg/ha) was recorded at harvest.

RESULT AND CONCLUSION

Based on the results of three years, it can be inferred
that 2 spray application of Bt 127 SC @ 3 ml/litre was less
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superior to commercial synthetic insecticides but at par
with Bt commercial delfin in reducing bihar hairy
caterpillar and bean leaf webber. However, it is
comparatively similar in efficacy with the synthetic
insecticides in reducing tobacco caterpillar. Biopesticides
based on pathogenic microorganisms may therefore be

recommended as it offers an ecologically sound and
effective solution to pest problems.
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ABSTRACT

Field experiments were conducted with an objective of assessing the performance of Sulphur Oxidizing
Bacteria (SOB) on productivity and quality of sunflower during Kharif and rabi seasons 2021. The results revealed
that, application of RDF (60:90:60 kg NPK/ha) + sulphur @ 20 kg/ha with SOB as seed treatment @ 1 kg/ha + soil
application @ 1 kg/ha recorded significantly higher value of head diameter (18.6cm), grain/capitulum (1015 Nos.),
seed yield (2440 kg/ha), oils content (42.5%), gross return ((1109800/ha), net return ([154400/ha) and benefit cost
ratio (1.98) compared to application of RDF alone and control. However, it was on par with application of RDF +
sulphur @ 20 kg/ha combined with SOB as soil application @ 2 kg/ha. From the experimental results, it was
concluded that application of RDF (60:90:60 kg NPK/ha) + sulphur @ 20 kg/ha with SOB as seed treatment @ 1
kg/ha and soil application @ 1 kg/ha is an economically viable options to enhance productivity and oil content of the

sunflower.

Keywords: Seed treatement, Soil application, Sulphur oxidizing bacteria, Sunflower, Thiobacillus thiooxidans

In India, nearly 72% of the total oilseeds area is
restricted to poor and marginal soils and predominantly
cultivated under drought prone dryland ecosystem has
resulted in poor realization of its genetic potential and thus
low productivity. Sunflower is cultivated in an area of 0.23
M ha area and that too mostly under rainfed conditions
with limited resources. It also faces frequent threat of
biotic and abiotic stresses resulting in low productivity of
1011 kg/ha. Among nutrients, sulphur element considered
as the fourth important nutrient after N, P,O and K,0 and
is dynamically involved in plant growth, seed yield, oils
and protein synthesis as well as improvement in enzymatic
and metabolic process (Hussain et al., 2011). To overcome
sulphur deficiency, application of sulphur with sulphur-
oxidizing bacteria and SOB enriched farmyard manure
could be a constructive and sustainable strategy for
improving the availability of major and micronutrients,
which ultimately enhanced plant growth, yield attributes
and yield of sunflower (Pujar et al., 2014).

MATERIALS AND METHODS

Field experiments during kharif and rabi seasons
2021 were conducted in randomized block design with
three replications by adopting following treatments viz., T,
- Control, T, - Recommended Dose of Fertilizer (RDF -
60:90:60 kg NPK/ha), T5- RDF + Sulphur @ 20 kg/ha, T,
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- T3+ SOB as seed treatment @ 1 kg/ha, T5- T3+ SOB as
soil application @ 2 kg/ha, Tg- T3+ SOB as seed treatment
@ 1 kg/ha + soil application @ 1 kg/ha, T;- T, + SOB as
seed treatment @ 1 kg/ha + soil application @ 1 kg/ha.
Seeds of sunflower hybrid COH 3 were sown with spacing
of 60cmx30cm. Treatments specific nutrients requirement
were applied through urea, di-ammonium phosphate,
muriate of potash and sulphur fertilizers. Data on yield
parameters, yield and oil content were observed and
economic analysis were studied.

RESULTS AND DISCUSSION

Among the treatments studied, application of RDF
@ 60:90:60 kg NP,OsK,0/ha + sulphur @ 20 kg/ha in
combination with SOB as seed treatment @ 1 kg/ha + soil
application @ 1 kg/ha (Te) recorded significantly higher
yield attributes viz., head diameter (18.6cm), grain/
capitulum (1015 Nos.), seed yield (2440 kg/ha) and oil
content (42.5%), when compared to application of RDF
alone (T,) and absolute control (T,). Nevertheless, it was
on par with the treatment combination of RDF @ 60:90:60
kg NP,0OsK,0/ha + sulphur @ 20 kg/ ha combined with
SOB as soil application @ 2 kg/ha (Ts). However, no
significant variation was observed in seed volume and 100
seed weight by application of RDF and sulphur nutrition in
combination with SOB as seed treatment as well as soil
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application. Application of sufficient quantity of sulphur
combined with sulphur-oxidizing bacteria can alter the
rhizosphere environment of the crop by oxidizing the
applied and fixed sulphur in the soil profile and lowering
pH to increase nutrient availability and nutrient uptake of
the macro and micro nutrients thus facilitated better crop
growth and development which enhanced yield attributes,
yield and oil content of the sunflower. This result was in
accordance with the findings reported by Pujar et al.
(2014).

The maximum gross return (L109800/ha), net return
((154400/ha) and higher benefit cost ratio (1.98) were also
recorded under the treatment combination of RDF @
60:90:60 kg NP,0sK,0/ha + sulphur @ 20 kg/ha in
combination with SOB as seed treatment @ 1 kg/ha +
soil application @ 1 kg/ha (Ts), followed by application
RDF and sulphur @ 20 kg/ ha combined with SOB as soil
application @ 2 kg/ha (Ts). Whereas, the least gross return
(0J62586/ha), net return ([112058/ha) and benefit cost ratio
(1.24) was recorded under absolute control (T;). Results of
the experiments advocate that application of RDF +
sulphur with sulphur-oxidizing bacteria could be a
beneficial strategy for improving the yield of sunflower

and thereby augmenting maximum gross income, net
income and benefit-coat ratio of the irrigated sunflower
(Hussain et al., 2011).

From the field experimental results, it was concluded
that, application of recommended dose of fertilizer @
60:90:60 kg NP,0OsK,0/ha + sulphur @ 20 kg/ha in
combination with SOB as seed treatment @ 1 kg/ha + soil
application @ 1 kg/ha is the economically viable options
for maximising the yield attributes, yield, oil content and
economics of the irrigated sunflower.
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Table 1. Effect of sulphur oxidizing bacteria on yield attributes, yield, oil content and economics of sunflower (Mean of two seasons)
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T1 12.2 705 4.07 43.1 1215 41.0 40800 54675 13795 1.34
T, 16.0 818 4.21 45.2 1863 414 50500 83835 33335 1.66
Ts 17.0 905 4.30 46.3 2051 42.0 52150 92295 40145 177
Ts 17.4 949 4.37 46.6 2183 422 53400 98235 44835 1.84
Ts 17.8 982 4.58 47.1 2272 424 53250 102240 48990 1.92
Ts 18.6 1015 4.75 475 2440 425 55400 109800 54400 1.98
T; 16.4 863 4.23 45.6 1948 41.3 51250 87660 36410 171
SEd 1.0 60 0.2 19 118 05 - - - -
CD (p=0.05) 2.2 131 NS NS 256 11 - - - -

Heterosis studies for seed yield and yield contributing traits in
sesame (Sesamum indicum L.)
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ABSTRACT

The highest magnitude of significantly positive heterosis over mid parent to the extent of 77.91 per cent
and over standard check JLT-408 to the extent of 34.63 per cent was recorded by the cross RT-351 X TMV-4 and
the cross RT-346 X PKDS-11 showed heterosis ( 57.01 %) over better parent for seed yield/plant. The best crosses
based on heterosis were RT-351 X TMV-4 and RT-346 X THILARANI identified as the best cross combinations for

further exploitation.

Keywords: Analysis, Heterosis, Line x tester

Sesame (Sesamum indicum L.) known as gingelly,
til, benniseed, simsim, of family Pedaliaceae. Sesame is a
self-pollinated crop, having (2n = 26) chromosome
number. It requires average temperature of 25-27° C for
rapid germination, initial growth and flowering. Sesame is
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called as the ‘Queen’ of oil seeds in view of its oil (38-
54%) and protein (18-25%) are of very high quality.
Brown or black seeded are valued more for oil (for
medicinal purpose) extraction whereas white seeded are
rich in iron.
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MATERIALS AND METHODS

The experimental material was consisting of 4 lines
(AKT-101, RT-351, JLT-07, RT-346) and 7 testers (GT-
10, KRISHNA, TMV-4, PKDS-11, THILARANI, VRI-2,
CO-1) and 28 F; hybrids developed in line x tester mating
design including 2 check varieties (Phule Til-1 and JLT-
408). The experiment was laid out in a Line x tester
mating design in randomized block design with two
replications. A total of 41 treatments, comprising 4
females, 7 males, 28 F;'s and 2 check hybrids were
randomized separately in each replication. Each treatment
comprised of two rows of 3 m length, row spaced at 45 cm
apart and with plant to plant distance of 20 cm. Sowing
was done by dibbling one to two seeds at per hill. The
recommended dose of fertilizers was applied was applied
and other cultural operations were followed. Observations
were recorded on Seed yield per plant (gm), Oil content
(%), 1000 seed weight (gm), Days to maturity, Length of
capsule (cm), Number of seeds/capsule, Number of
capsules/plant, Plant height (cm), Number of
branches/plant, Days to 50 per cent flowering. Statistical
analysis was done as per Rai (1979).

RESULT AND DISCUSSION

Based on mean performance, female parent AKT-
101 and RT-346 and male parent GT-10 and KRISHNA
and hybrids RT-351 X TMV-4, RT-346 X THILARANI,
RT-346 X PKDS-11, JLT-07 X CO-01 were found best
for seed yield and yield components. The magnitude of

heterosis and heterobeltiosis for all the characters in the
present study was highly appreciable. Among all the
characters the magnitude of mid parents and better
parent heterosis was for seed yield/plant to the extent of
(77.91 % and 53.99 %) respectively for the cross RT-351
X TMV-4 which was followed by the characters viz.,
number of seed/capsule (52.95 % and 50.65 %) in the
cross AKT-101 X KRISHNA, number of capsule/plant
(52.91 % and 47.75 %) in the cross RT-351 X CO-01,
number of branches/plant (49.40 % and 29.17 %) in the
cross RT-351 X VRI-2, number of seed/capsule (22.33 %
and 16.67 %) in the cross RT-351 X GT-10. After
comparison of heterotic crosses and their per se
performance for various characters, two crosses viz., RT-
351 x TMV-4 and RT-346 x THIALARANI were
identified as most potential for exploitation of their hybrid
vigour commercially.
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Combining ability analysis for yield and yield contributing traits in sesame
(Sesamum indicum L..)
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ABSTRACT

Among the parents JLT-07 proved to be good general combiner for the characters viz., number of branches
per plant and 1000 seed weight, RT-346 for character plant height, PKDS-11 for days to flowering and CO-1 for
maturity and number of capsules per plant, RT-351, GT-10, VRI-2 and TMV-4 for oil content. These seven parents
could be utilized in the breeding programme for further improvement.

Keywords: Combining ability, Gene action, Heterosis, Sesame

Sesame (Sesamum indicum L.) known as gingelly,
til, benniseed, simsim, of family Pedaliaceae. Sesame is a
self-pollinated crop, having (2n = 26) chromosome
number. It requires average temperature of 25-27° C for
rapid germination, initial growth and flowering. Sesame is
called as the ‘Queen’ of oil seeds in view of its oil (38-
54%) and protein (18-25%) are of very high quality.
Brown or black seeded are valued more for oil (for
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medicinal purpose) extraction whereas white seeded are
rich in iron.

MATERIALS AND METHODS
The experimental material was consisting of 4 lines

(AKT-101, RT-351, JLT-07, RT-346) and 7 testers (GT-
10, KRISHNA, TMV-4, PKDS-11, THILARANI, VRI-2,
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CO-1) and 28 F; hybrids developed in line x tester mating
design including 2 check varieties (Phule Til-1 and JLT-
408). The experiment was laid out in a randomized block
design with two replications. A total of 41 treatments,
comprising 4 females, 7 males, 28 F;’s and 2 check
hybrids were randomized separately in each replication.
Each treatment comprised of two rows of 3 m length, row
spaced at 45 cm apart and with plant to plant distance of
20 cm. Sowing was done by dibbling one to two seeds at
per hill. The recommended dose of fertilizers was applied
and other cultural operations were followed. Observations
were recorded for characters viz., Seed yield per plant
(gm), Oil content (%), 1000 seed weight (gm),
Days to maturity, Length of capsule (cm), Number of
seeds/capsule, Number of capsules/plant, Plant height
(cm), Number of branches/plant, Days to 50 per cent
flowering. Statistical analysis was carried out as per
modified line x tester following Arunachalam (1974).

RESULT AND DISCUSSION

Based on mean performance female parent AKT-
101 and RT-346 and male parent GT-10 and KRISHNA
and hybrids RT-351 X TMV-4, RT-346 X THILARANI,
RT-346 X PKDS-11, JLT-07 X CO-01 were found best
for seed yield and yield components. The analysis of
variance for combining ability revealed that, the mean
sum of squares due to parents were significant for the
majority of the traits except days to maturity and length of
capsule under study and crosses were significant for all the
characters. The parents v/s crosses interaction mean sum
of squares were significant for the characters days to
maturity, number of capsule/plant, length of capsule,
number of seed/capsule, 1000 seed weight and seed
yield/plant. The variance due to lines x tester interaction

was significant for the characters plant height, number of
branches/plant, length of capsule, number of seed/capsule,
seed vyield/plant and oil content indicating appreciable
amount of variability in parents and crosses. Among the
female parents AKT-101 was the best general combiner
for oil content and 1000 seed weight. The female parent
RT-351 for oil content, JLT-07 for number of
branches/plant and RT-346 for plant height found to be
better combiners. Among the male parents GT-10 and
TMV-4 showed positive significant gca effects for oil
content. The parent PKDS-11 was the best general
combiner for length of capsule and days to 50 per cent
flowering, VRI-2 for plant height and oil content and CO-
1 was the best general combiner for days to maturity and
number of capsules/plant. It was concluded that the
crosses showing high heterosis and high per se
performance involved the parents possessing high x high,
high x low and low x low combiners indicating importance
of additive and non-additive gene action. There was good
correspondence between highly heterotic crosses and their
respective sca effects for all the characters.
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Effect of Genotype x Environment interaction for agro-physiological traits in
thermo-tolerant early maturing Indian mustard (Brassica juncea L. Czern & Coss)
genotypes under heat stress condition
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ABSTRACT

Brassica juncea is the predominant oilseed brassica in the Indian subcontinent. It accounts for about 80 per
cent of the total area under rapeseed-mustard cultivation in India. A study was carried out at the research farm of
ICAR-Directorate of Rapeseed-Mustard Research, Bharatpur during rabi 2018-19, 2019-20 and 2020-21 to study
effect of Genotype x Environment interaction and genetic variability of early maturing thermo-tolerant genotypes of
Indian mustard (Brassica juncea L. Czern & Coss). G x E interaction was significant for all the characters viz., days
to flowering, days to maturity, seed yield (kg/ha), membrane stability index (%), excised leaf- water loss (%),
relative water content (RWC %), and water retention capacity of leaves (%) except 1000-seed weight. G x E
interaction (linear) was also significant for all these eight characters, indicating substantial amount of predictable G x
E interaction. Genotype DRMRHT-13-13-5-4 attained minimum days to maturity (122.88) alongwith regression
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coefficient near to unity and S°di near to zero considered as stable. While the genotype DRMRHT-13-13-5-5
attained minimum days to maturity (124.44) alongwith regression coefficient near to unity exhibit average stability.
Genotype DRMRHT-13-13-5-4, DRMRHT-13-13-5-5 and DRMRHT-13-22-10 could be included in breeding
programme where objective is to develop high yielding and heat tolerant stable genotypes over the environment.

Keyword: Effect, Genotype x Environment Interaction, Indian mustard, Stability, Thermo-tolerant, Variability

In Rajasthan, Rapeseed-Mustard is mostly grown
under limited soil moisture conditions where sowing
commences after cessation of southwest monsoon rains.
Early rains may lead the farmers to sow the crop early in
the season to take advantage of conserved moisture in the
soil (Venkateswarlu and Prasad, 2012). However, at the
time of early sowing (second fortnight of September to the
first fortnight of October), the mean surface soil
temperature may reach as high as 45° C. Therefore, efforts
to strengthen resilience by genetic upscaling of heat stress
at seedling and terminal stage in Indian mustard would be
vital to stabilize the productivity of the crop in India.
Consequently, the present investigation was come up to
study effect of genotype-by-environment (GXxE)
interaction with respect to eight agro-physiological traits
and identify some of the promising early maturing heat
stress tolerant from amongst a pool of advanced breeding
lines, to be used as potential donors for transferring heat
stress tolerance in high yielding varieties.

MATERIALS AND METHODS

To study effect of Genotype X Environment
interaction for Agro-physiological traits and genetic
variability of early maturing thermo-tolerant genotypes of
Indian mustard, ten advanced breeding lines including two
checks, were grown in the field under heat stress
conditions (maximum temperature 40.5°C at 0 to 10 cm
depths on seeding date on September 28, 2018; maximum
temperature 41.02°C at 0 to 10 cm depths on seeding date
on September 28, 2019; maximum temperature 43.2°C at 0
to 10 cm depths on seeding date on September 25, 2020)
in RBD with 3 replications at the research farm of ICAR-
DRMR, Bharatpur Rajasthan, India. Morpho-physiological
characters, including, (DTF), (DTM), (1000 SW in gm),
(PMSI), (PELWL), (PRWC), (PWRCL) and (SY in kg/ha)
were recorded from five randomly selected plants of each
genotype.

Analysis of variance (ANOVA) was calculated
according to the formula described by Panse and
Sukhatme (1978) and critical differences (CD) were
determined at 5 and 1% probability level. Estimation of
phenotypic and genotypic coefficient of variation,
heritability in broad sense, genetic gain, and stability
based on Eberhert and Russel Model were determined
using Windostat version 8.5 software.
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RESULTS AND DISCUSSION

The analysis of variance for all the traits showed
highly significant different among the genotypes
indicating sufficient amount of variability in the material.
High heritability (in broad sense) estimates were focused
for water retention capacity of leaves (99.98% E1),
membrane stability index (99.96% E3), seed vyield
(99.78% EZ3), relative water content (99.07% E1), water
retention capacity of leaves (99.05% E3), relative water
content (99.41% E3), excised leaf water loss (97.40% E1)
and 1000-seed weight (99.03% E3) indicating that these
characters were less influenced by the environmental
factors and direct selection for these characters would be
effective for further improvement.

G X E interaction variance was significant for all
observed characters. These results indicated presence of
substantial amount of genotype x environment interaction.
Genotype with bi=1 and lowest deviation around
regression line could be termed most stable and vice-
versa. According, it was possible to judge the stability of
genotypes with due consideration to their mean
performance and linear response. Genotype DRMRHT-13-
13-5-5, DRMRHT-13-13-5-4, DRMRHT-13-22-10 and
DRMRHT-13-13-5-6 possess relative stable and high
performance for relative water content (%), membrane
stability index (%), days to maturity, water retention
capacity of leaves (%) and seed yield (kg/ha) over its
respective population mean. The genotype DRMRHT-13-
13-5-5 attained more membrane stability index (%)
alongwith regression coefficient and equivalent to unity
and S%di near to zero considered as stable. While, the
genotype DRMRHT-13-13-5-4 had attained maximum
membrane stability index alongwith regression coefficient
equilant near to unity, exhibit average stability. Based on
these results, DRMRHT-13-13-5-4, DRMRHT-13-13-5-5
and DRMRHT-13-22-10 genotypes could be included in
breeding programme where objective is to develop high
yielding and heat tolerant stable genotypes over the
environment.
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On-farm studies on rice-groundnut vis-a-vis rice-rice sequence system under
irrigated dry situations of Telangana
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ABSTRACT

On farm studies on rice-groundnut vis-a-vis farmers’ practice of rice-rice sequence was conducted in ten
peasants’ fields of Medak district of Telangana state. Rice-groundnut sequence realized 9.8% higher mean rice grain
equivalent yield (13377 kg/ha) than rice-rice (12186 kg/ha). The mean gross and net returns of diversified sequence
were Rs 227407 and 100651/ha, while that of traditional practice were Rs 207157 and 76710/ha respectively. On an
average a B C ratio of 1.9 was gained in improved cropping sequence as against the 1.5 under farmers’ practice

indicating the profitability of diversified cropping systems.

Keywords: Irrigated condition, On-farm studies, Rice based cropping systems, Telangana

Rice-rice is the dominant mono cropping system
under irrigated ecosystem of Telangana state of India.
Further, in Telangana, oil seed crops are grown mainly as
rainfed. Changing climate, decreasing water level and ever
increasing electricity demand pose grave concerns for rice
cultivation during rabi (dry season) and demand for
inclusion of alternate crops. The ever increasing gap
between the demand and supply of oilseeds at the state as
well as country level opens up the scope to utilize the rice
fallows for oilseeds paved an opportunity for expansion of
the area of oilseed crop by inclusion of oil seeds as
intercrop and sequence crop in cereals crop.

MATERIALS AND METHODS

To demonstrate the production potential and
economic advantage of improved cropping sequence of
rice-groundnut in comparison with traditional practice of
rice-rice, front line demonstrations were conducted during
the year 2018-19 in seven locations (irrigated and light
soils) of Medak district. An area of 0.4 ha per each
location was chosen for study. The variety MTU 1010 of
rice and K-6 for groundnut were used in the study.
Cultivation of rice-rice (farmer’s practice) was considered
as control. AIll management practices for sowing to
harvesting were adopted as per the recommendations of
PJTSAU. The data on grain yield was collected by
random crop cutting method and the yield of both the
crops was presented as rice equivalent yield. Benefit Cost
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ratio, gross and net returns were calculated based on grain
and pod yield and prevailing market price.

RESULTS AND DISCUSSION

On an average the Rice Equivalent Yield (REY) of
improved cropping system of rice - ground nut was 9.8 %
higher (13377kg ha™) than grain yield in farmers’ practice
of rice-rice sequence (12186 kg ha™). Virdia and Mehata
(2010) also reported paddy - groundnut as the biologically
efficient as well as cash ensuring and profitable crop
sequence and fetched more return per unit. The mean
returns earned on per rupee investment were Rs 1.9 in
improved cropping system, where as in farmers practice
the benefit was 1.5. Higher economics in improved
cropping systems over farmers’ practice can be attributed
to higher rice equivalent yield, high gross and net returns
and lower cost of cultivation. Results obtained from
yield and returns showed a significant advantage of
diversifying the system with rice — groundnut sequence
crop rather than mono-cropping of rice-rice system in
limited irrigated situations of Telangana state.

REFERENCES
Virdia H.M and Mehta H.D. 2010 Economics of paddy based

cropping system under south Gujarat condition.
Agriculture Update, 5 (1 & 2): 64-68


mailto:lateefpasha@gmail.com

International Conference on Vegetable Oils 2023 (ICVO 2023)-Research, Trade, Value Chain and Policy
January 17-21, 2023, Hyderabad, India
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ABSTRACT

In the present study, 75 diverse genotypes of linseed were grouped in 16 clusters by Tocher’s method
where cluster Il was largest with 38 genotypes followed by cluster IV with 17 genotypes, cluster XI with 5
genotypes. The maximum intra-cluster distance was obtained for cluster IV (14.34) followed by cluster 11 (13.20).
The highest inter-cluster D value was observed between cluster | and XI (40.62) followed by cluster V and XI
(38.13). Cluster X showed highest value for number of primary branches and number of secondary branches per
plant. Among the ten traits, number of capsules/plant contributed maximum towards genetic divergence. The
grouping of genotypes in different clusters was not related to their geographic origin and genotypes from different
geographic locations were grouped into one cluster while genotypes of the same geographic origin showed genetic

diversity.

Keywords: Cluster, D? Genetic divergence, Linseed

The information about the nature and magnitude of
genetic divergence is essential for selection of diverse
parents which upon hybridization would lead to wide
spectrum of gene  re-combinations for quantitatively
inherited characters. Mahalanobis D? statistics is a
powerful tool for quantification of genetic divergence
among the parents. Therefore, an attempt was made to
assess the genetic diversity in 75 diverse linseed genotypes
to understand the nature and magnitude of genetic
divergence and the characters contributing to genetic
diversity.

MATERIALS AND METHODS

The study was conducted at oilseed Research Farm,
C. S. Azad University of Agriculture & Technology,
Kanpur, Uttar Pradesh. 75 diverse genotypes were selected
for the present investigation from the various part of the
country of linseed growing areas having different
geographic origin. The experiment was laid out in a
complete randomized block design with three replications.
Each plot consists of 8 rows of 6 m long. The spacing
between plants was 8 cm and rows 30 cm apart. Data were
taken on 5 randomly selected plants for 10 characters.
Mean values of different characters were used to assess the
divergence (Mahalanobis D? 1936). Genotypes were
grouped into different clusters using the Tocher’s method
(Rao, 1952)

RESULTS AND DISCUSSION

On the basis of D values, 75 diverse genotypes were
grouped into 16 distinct clusters. Cluster Il was largest
with 38 genotypes followed by cluster IV with 17
genotypes, cluster X1 with 5 genotypes, cluster | with 3
genotypes and remaining cluster with single genotypes
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only. The result indicated that genetic diversity is not
related to geographical diversity may possibly be due to
the fact that varietal diversity among the lines evolved in
same habitat might be due to diversity of their pedigree
along with natural and directional selection pressure for
certain agronomic traits. The inter cluster distances were
greater than intra cluster distances revealing considerable
amount of genetic diversity among the genotypes studied.
The maximum intra-cluster distance was obtained for
cluster 1V (14.34) followed by cluster 1l (13.20), cluster
XI (12.78) and cluster I (6.31). The highest inter-cluster D
value was observed between cluster I and Xl (40.62)
followed by cluster V and X1 (38.13). Since these clusters
have more inter-cluster distance among them, crossing
between these clusters is expected to realize higher
heterosis. The comparison of cluster means for 10
characters under study marked considerable genetic
differences between the groups. Cluster XIV had highest
mean value for days to 50% flowering and days to
maturity, Cluster X for number of primary branches and
number of secondary branches/plant. Cluster VI had
highest value for number of capsules/plant, seeds/ capsules
and 1000-seed weight. The contribution towards genetic
divergence indicated that the number of capsules/plant
(35.75%), plant height (19.96%) and seed yield/plant
(9.48%) contributed more towards the genetic diversity in
linseed.
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Validation of DOR Bt 127 SC against capitulum borer, Helicoverpa armigera and
coccinellid predators in Sunflower
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ABSTRACT

DOR Bt 127 SC was evaluated against capitulum borer Helicoverpa armigera and coccinellid beetles in
sunflower crop during Kharif 2020 at farmers field, Myakalurahalli, Hiriyur Tq, Chitradurga dt., Karnataka. DOR Bt
127 SC was compared with Chlorantraniliprole 18.5 SC and farmer’s practice. Chlorantraniliprole 18.5 Sc treated
plot registered significantly lowest population (0.23) of H. armigera and was on par with Bt 127 Sc (0.40) during 10
days after spray. Farmers’ practice registered significantly highest population (1.33) of H. armigera.

Keywords: Capitulum borer, Coccinellid predators, DOR Bt 127 SC, Sunflower

Sunflower is attacked up to twenty insect pests and
among them, capitulum borer, Helicoverpa armigera
causes economic loss. It is highly polyphagous with about
181 host plants including important crop plants such as
pulses, cotton, vegetables, etc. (Manjunath et al., 1985).
Capitulum borer causes direct damage to receptacle,
ovaries, developing seeds of sunflower (Bhat and
Virupakshappa, 1993) and even a single larvae per
capitulum could cause economic damage (Margal, 1990).
Therefore, to have effective control measure for capitulum
borer is the need of the hour. Although chemical control
method provides immediate control it causes various
environmental and health hazards. So as an alternative
DOR Bt 127 was validated as an alternative for
management of Capitulum borer H. armigera.

DOR Bt 127 SC was evaluated against capitulum
borer Helicoverpa armigera and coccinellid beetles during
Kharif 2020 at farmers field, Myakalurahalli, Hiriyur Tq,
Chitradurga dt., Karnataka. DOR Bt 127 SC was
compared with Chlorantraniliprole 18.5 SC and farmer’s
practice. Pre-treatment counts were taken 1 day before the
implementation of the treatments. Post treatment
observations were recorded on 5 and 10 days after spray.
The results are presented in Tables 1 and 2. Pre-treatment
observations on population of capitulum borer and
coccinellid beetles revealed that there were no significant
differences among the treatments.

Chlorantraniliprole 18.5 Sc treated plot was found to
be significantly superior (0.40) in controlling H. armigera
over Bt 127 (0.67) during 5 days after spray. The
population was significantly highest in farmers’ practice
(1.27) during 5 days after treatment (Table 1).
Chlorantraniliprole 185 Sc treated plot registered
significantly lowest population (0.23) of H. armigera and

was on par with Bt 127 Sc (0.40) during 10 days after
spray. Farmers practice registered significantly highest
population (1.33) of H. armigera. The results are in line
with Jayewar and Sonkamble, 2015 where they reported
the biopesticides viz., HaNPV @ 2 x 108 POBs/ml, NSKE
5 %, DOR Beaveria bassiana 250 mg, DOR Bt 5 @ 2.5
gm/litre, PSE 5 % and Neem formulation 0.5% were
effective in controlling H. armigera.The plots treated with
Chlorantraniprole registered highest yield (1125 kg/ha.)
followed by Bt 127 Sc (1050 kg/ha.) whereas untreated
control recorded least yield (825 kg/ha.) (Table 1). Pre-
treatment and post treatment observations of coccinellid
beetles revealed that there were no significant differences
among the treatments (Table 2).
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Table 1 Evaluation of Bt-127 against sunflower capitulum borer, Helicoverpa armigera during kharif 2020

Tr. Treatment No. of larvae/plant Yield (Kg/ha.)
No. Pre Treat. count 5 DAFS 10 DAFS
Ty Bt-127 SC formulation @ 3.0 ml/I 1.17 0.40 0.23 1125
T, Chlorantraniliprole 18.5 Sc @ 0.3 ml/I 1.27 0.67 0.40 1050
Ts Farmers Practice 1.20 1.27 1.33 825
S.Emz 0.04 0.05 0.06 -
C.D @ 5% NS 0.15 0.17
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Table 2 Evaluation of DOR Bt-127 SC against coccinellid beetles of sunflower during kharif 2020

No. of Coccinellids/plant

Tr. No. Treatments
Pre Treat. count 5 DAS 10 DAS
Ty Bt-127 SC formulation @ 3.0 ml/I 0.23 0.20 0.20
T, Chlorantraniliprole 18.5 Sc @ 0.3ml/I 0.20 0.20 0.27
Ts Farmers practice 0.20 0.27 0.27
SEm# 0.02 0.04 0.04
C.D@ 5% NS NS NS

Eco-friendly management of mustard aphid, Lipaphis erysimi Kalt.
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ABSTRACT

A field trial was conducted at Oilseed Farm, C S Azad University of Agriculture & Technology, Kanpur.
The trial was laid out in RBD with three replications using mustard cultivars Varuna. Seven insecticides viz.
NSKE@5%, Neem leaf extract@ 5%, Neem oil 2%, Eucalyptus leaf extract 5%, Fennel leaf extract 5%, Dimethoate
30EC @ 1ml/liter and Thiamethoxam 25WG @ 0.2gm/liter with second spray of each treatment after 15 days of first
spray were evaluated. Thiamethoxam 25WG @ 0.2gm/liter followed by its second spray after 15 days of first spray
was most effective treatments against mustard aphid followed by Dimethoate 30EC @ 1ml/liter followed by its
second spray after 15days of first spray. The highest seed yield (18.73 g/ha.) was obtained with Thiamethoxam
25WG @ 0.2gm/liter followed by its second spray after 15 days of first spray which was at par with NSKE@5%
followed by its second spray after 15days of first spray (16.83 g/ha.). The incremental Benefit Cost Ratio (1:40:63)
was also highest with Thiamethoxam 25WG @ 0.2gm/liter followed by its second spray after 15 days of first spray.

Keywords: Botanicals and management, Chemical insecticides, Mustard aphid

Rapeseed-mustard is next to groundnut in terms of
production among oil seed crops grown in India. The
mustard aphid, Lipaphis erysimi Kalt. Is the pest of
rapeseed-mustard and widely distributed in all parts of
country wherever Brassica oilseed crops are grown.
Mustard aphid alone is causing loss to the tune of 95 per
cent under various agro climatic conditions. Hence, a trial
was conducted to manage it through eco-friendly methods.

MATERIALS AND METHODS

Application of chemical insecticides and plant
extract namely, NSKE@ 5% ,Neem leaf extract@ 5 %
,Neem oil 2%, Eucalyptus leaf extract 5 %, Fennel leaf
extract 5 % ,Dimethoate 30 EC@ 1ml/L Thiamethoxam
25 WG @ 0.2 gm /lit were done using manually operated
knapsack sprayer having duromist nozzle. Aphid
population was counted from aphid top 10 cm central twig
per plant at 1 day prior to spraying and 3, 7 ,10 & 15 days
after spraying. The yield of seed from each plot was
weighed separately. Data were complied and analyzed
statistically. Incremental cost benefit ratio (ICBR) for each
treatment was calculated by dividing net gain over control
by total cost of plant protection. Finally, net ICBR for
each treatment was evaluated by dividing net profit by
total cost of plant protection measure.
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RESULTS AND DISCUSSION

The significantly lower population (3.73 aphids in
top 10 cm central twig/ plant) was recorded in
Thiamethoxam 25 WG @ 0.2 g/lit, which differed
significantly from the remaining 7 treatments at 15 days
after spray (Table 1&2). Based on these observations,
Thiamethoxam 25 WG @ 0.2 g/lit was found as a most
effective insecticide followed by Dimethoate 30 EC @ 1.0
ml/ lit (5.40 aphids top 10 cm central twig/plant). Among
5 plant extracts tested, NSKE @ 5% and Neem oil @ 2%
found at par (4.11 and 4.78 aphids top 10cm central twig/
plant). Neem leaf extract @ 5% 26.56 was at par with
Eucalyptus leaf extract @ 5% and Fennel Seed extract @
5%, (33.13 was at par with 35.40 aphids top 10cm central
twig/ plant) were found in controlling mustard at 15 days
after first spray.

The data representation depicts observation at 15
days after second spray (DAS). The spray of
Thiamethoxam 25 WG @ 0.2 g/lit and Dimethoate 30 EC
@ 1.0 ml/ lit was found highly significantly found at par
as most effective against mustard aphid providing (1.23
and 2.33 aphid in the top 10 cm central twig / plant) with
reduction per cent viz, 99.41 and 98.89 over control
followed by NSKE @ 5%, Neem oil @ 2% and Neem leaf
extract @ 5% were also found at par against mustard
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aphid giving (9.60, 12.30, and 13.90 aphid top 10 cm
central twig per plant) with reduction per cent viz, 95.44,
94.16, and 93.40 over control followed by Eucalyptus leaf
extract @ 5% and Fennel Seed extract @ 5%, were also

found at par against mustard aphid giving(23.66 and 25.56
aphid top 10 cm central twig per plant) at 15 days after
spray with reduction per cent viz, 88.77 and 87.87,
respectively over control. (Table- 2)

Table: 1 Effect of treatment against mustard aphid, Lipaphis erysimi Kalt. After first spray

T.No. Treatment Mean population of mustard aphid top10 cm central twig / plant
Dose 1DBS 3DAS PROC 7DAS PROC 10DAS PROC 15DAS PROC
1 NSKE 5% 55.30 25.43 78.54 20.60 85.63 18.33 87.65 16.43(4.11) 88.97
(7.46) (5.09) (4.59) (4.33)
2 Neem leaf extract 5% 63.07 36.96 68.52 32.03 77.66 30.76 79.28 26.56 82.69
(797)  (6.12) (5.70) (5.59) (5.20)
3 Neemoil 2% 61.66 33.36 71.59 29.60 79.35 26.66 82.04 22.43 85.38
(7.88)  (5.81) (7.48) (5.21) (4.78)
4 Eucalyptus leaf 5% 60.76 48.72 58.51 41.56 71.01 42.56 71.33 33.13 78.41
extract (7.82) (7.01) (6.48) (6.56) (5.79)
5  Fennel seed extract 5% 58.86 49.05 58.23 45.36 68.36 30.20 79.66 35.43 76.91
(7.68) (7.03) 6.77) (5.54) (5.99)
6  Dimethoate 30 EC Iml/lit 50.60 12.76 89.10 8.43 94.12 6.73 95.73 5.40 96.48
(7.14) (3.64) (2.98) (2.68) (2.42)
7 Thiamethoxam 25 0.2g/lit 5243 9.66 91.77 5.50 96.16 4.36 97.06 3.73 97.56
WG (7.27)  (3.18) (2.44) (2.20) (2.05)
8 Control 48.50 117.66 143.40 148.48 153.49
(7.00) (10.87) (11.99) (12.20) (12.40)
SE(m) + 0.270 0.196 0.201 0.211
C.Dat5% N.S. 0.827 0.601 0.615 0.646
Table: 2: Effect of treatment against mustard aphid, Lipaphis erysimi Kalt. After second spray
Mean population of mustard aphid per 10 cm central twig per plant
T.N. Treatment Total vield
Dose 1DBS 3DAS PROC 7DAS PROC 10DAS PROC 15DAS PROC (kg/%]la) ICBR
1 NSKE 5% 18.76 16.36 90.22 14.70 91.47 11.63 93.89 9.60 95.44 1683 1:6.56
(4.38)  (4.10) (3.89) (3.48) (3.17)
2 Neem leaf extract 5% 38.60 24.63 85.28 21.66 87.43 16.46 91.36 13.90 93.40 1508 1:5.61
(6.25)  (5.01) (4.70) (4.11) (3.79)
3 Neem oil 2% 28.50 23.20 86.14 20.53 88.09 13.60 92.86 12.30 94.16 1595 1:5.74
(5.38)  (4.86) (4.58) (3.75) (3.57)
4 Eucalyptus leaf 5% 43.40 32.50 80.58 30.63 82.23 26.60 86.04 23.66 88.77 1191 1:4.96
extract (6.62)  (5.74) (5.57) (5.20) (4.91)
5 Fennel seed 5% 36.46 34.50 79.39 32.53 81.13 29.56 84.49 25.56  87.87 1120 1:2.71
extract (6.08) (5.91) (5.74) (5.48) (5.10)
6 Dimethoate 30 EC 1ml/lit  12.46 10.70 93.60 6.33 96.32 4.36 97.71 233 98.89 1762 1:25.81
(3.60)  (3.37) (2.60) (2.20) (1.68)
7 Thiamethoxam 0.2 g/lit  11.80 9.60 94.26 4.86 97.18 3.16 98.34 123  99.41 1873 1:40.63
25WG (350) (3.17) (2.31) (1.91) (1.31)
8 Control 158.53  167.43 172.40 190.63 210.73 674
(12.61) (12.95) (13.14) (13.82) (14.53)
SE(m) + 0.316 0.154 0.187 0.228 0.251
C.D at 5% 0.966 0.470 0.572 0.698 0.770

Pre-treatment :1 Day before spray (DBS); Post-treatment: days after spray (DAS); Figure within parentheses is square root ( VX+.5) PROC: Per cent over control

The highest net income was realized when
Thiamethoxam 25 WG @ 0.2 g/lit followed by its second
spray after 15 days (Rs 54414/ha) followed by Dimethoate
30 EC @ 1 ml/lit and NSKE @ 5 % (Rs 48705/ha and
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40714/ha) followed by its second spray after 15 days, The
lowest net income was obtained Fennel seed extract @ 5
%followed by its second spray after 15 days (Rs
15160/ha).
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Based on Incremental Cost Benefit Ratio as shown
Table 2 to Thiamethoxam 25 WG @ 0.2 g/lit followed by
its second spray after 15 days was found most economical
as it gave the maximum benefit (40.63) which was very
much comperable to the remaining treatments. The next
effective treatment was Dimethoate 30 EC @ 1 ml/lit and
NSKE @ 5 % (25.81 and 6.56) followed by its second
spray after 15 days:
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Effect of micronutrients and bio-fertilizers on growth, yield and quality of kharif
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ABSTRACT

A field experiment was carried out during rainy season-2021 at Experimental farm, Oilseeds Research
Station, Latur, to evaluate the effect of zinc and bio-fertilizers on growth, yield and quality parameters of kharif
groundnut (Arachis hypogaea L.) variety LGN-1. Application of RDF (25:50:00 NPK kg/ha) + ZnSO, @ 20 kg/ha +
Rhizobium @ 250ml/10 kg of seed + PSB @ 250ml/10 kg of seed (T;) produced higher growth, yield and quality

traits along with good net returns and B:C ratio.

Keywords: Phosphate solubilizing bacteria, Rhizobium, Zinc sulphate and Groundnut

Groundnut is an important oilseed crop in India
which occupies first position in terms of area and second
position in terms of production. Most of the soils of
Maharashtra are black soils which are deficient in
nitrogen, phosphorus, organic carbon and other
micronutrients. Among micronutrients zinc is considered
as a fourth most limiting nutrient and zinc deficiency is the
most seen micronutrient deficiency in groundnut. Yield
losses due to zinc deficiency to the extent of 15.5%
(Singh, 2001). Zinc catalyses the oxidation process in
plant cells and is essential for the transformation of
carbohydrates, regulating sugar consumption, increasing
the supply of energy for chlorophyll production and
assisting in the formation of auxin. It has been claimed
that natural soil rhizobial populations are insufficient and
ineffectual in biological nitrogen fixation. Seed
inoculation of legumes with an effective rhizobial strain is
required to ensure an optimal rhizobial population in the
rhizosphere. This aids in improving nodulation, N,
fixation, and leguminous crop development and yield
(Henzell. 1988). Though phosphorus supplied by
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fertilizers it is unavailable to crop plants due to
phosphorus fixation in soils. To reduce this phosphorus
solubilizing organisms like PSB is utilized which increases
phosphorus absorption. The use of PSB as inoculants
simultaneously increases the P availability to plants and
hence, increase symbiotic nitrogen fixation (Wani et al.
2007). Under rainfed conditions, the ability of symbiotic
N-fixation and PSB inoculation along with zinc
fertilization may provide a chance to improve soil nitrogen
status, phosphorus avalibility and crop vyield. Thus
realizing the importance of bio-fertilizers and their
interaction with micronutrients a research entitled effect of
micronutrients and and bio-fertilizers on growth, yield and
quality of kharif groundnut (Arachis hypogaea L.) was
conducted.

MATERIALS AND METHODS
The present study was conducted on experimental

farm Agronomy section, Oilseeds Research Station, Latur
during rainy season of 2021. The experiment was
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conducted on black clayey soil which was low in nitrogen
(231 kg/ha), very low in phosphorus (8.55 kg/ha) and very
high in potassium (580.89 kg/ha) which was located
between 18%05° North to 18°75° North latitude and 76°25
East to 77° 25° East longitude with subtropical climate.
The experiment was laid out in randomized block design
(RBD) with three replications and seven treatments.
Rhizobium and PSB are applied through seed treatment
and zinc sulphate as soil application. The treatments were
T, : Control (Absolute), T, : RDF (25:50:00 NPK kg/ha),
Tz : RDF (25:50:00 NPK kg/ha) + Rhizobium @ 250
ml/10 kg of seed + PSB @ 250 ml/10 kg of seed, T,: RDF
(25:50:00 NPK kg/ha) + ZnSO, @ 20 kg/ha, Ts : RDF
(25:50:00 NPK kg/ha) + ZnSO, @ 20 kg/ha + Rhizobium
@ 250ml/10 kg of seed, T : RDF (25:50:00 NPK kg/ha) +
ZnSO, @ 20 kg/ha + PSB @ 250ml/10 kg of seed, T :
RDF (25:50:00 NPK kg/ha) + ZnSO, @ 20 kg/ha +
Rhizobium @ 250ml/10 kg of seed + PSB @ 250ml/10 kg
of seed. Growth observations were taken from 5 randomly
selected plants from each net plot. Yield observations like
pod yield and kernel yield are taken from each net plot are
taken in yield/plot and convert them to yield /hectare. The
observations are statistically tested by “Analysis of
variance method” (Panse and Sukhatme, 1967) at 5% level
of significance.

RESULTS AND DISCUSSION

There was a continuous increase in plant height and
number of branches of groundnut observed up to 90 DAS
and remained constant up to harvest. The number of
nodules, number of leaves/plant and leaf area/plant
increased up to 90 DAS and decreased thereafter. The dry
matter increased gradually up to harvest. The beneficial
effect of bio-fertlizers and micronutrients on plant height
(51.87 cm), number of branches (6.13), number of leaves
(57.37), number of root nodules/plant (57.37), dry matter
(43.3g) and leaf area (21.53 dm? of groundnut were
noticeable during active growth period and maturity.

Application of ZnSO, + Rhizobium + PSB (T;) recorded
maximum values for all the above mentioned attributes
which was statistically at par with Rhizobium + PSB (T5),
ZnSO,4 + Rhizobium (Ts) and ZnSO4 + PSB (Tg). The
lowest values were recorded by T, i.e control. The
maximum growth rates viz., Absolute Growth Rate (AGR)
for height and dry matter and Relative Growth Rate (RGR)
was found with application of ZnSO,4 + Rhizobium + PSB
(T;) and lowest with control (T;). Mean Absolute Growth
Rate (AGR) for height and Relative Growth Rate (RGR)
for dry matter was found highest at 31-60 DAS compared
to other growth stages. Absolute Growth Rate (AGR) for
Dry matter was found maximum at 61-90 DAS compared
to other growth stages. Mean LAI was found maximum at
90 DAS compared to other growth stages. Application of
ZnS0O4 + Rhizobium + PSB (T5) recorded maximum values
for all the yield attributes like pod yield (2916 kg/ha) and
quality attributes like oil content (50.86%) and oil yield
(1060.9 kg/ha). The lowest values were recorded by T, i.e
control. Significantly higher GMR (Rs. 165365.3/ha),
NMR (Rs. 108125.3/ha) and B:C ratio (2.89) was obtained
with ZnSO, + Rhizobium + PSB (T;) and it was at par
with Rhizobium + PSB (T3) and ZnSO, + Rhizobium (Ts).
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Table 1. Effect of Micronutrients and Bio-fertilizers on Growth, Yield and Quality of Kharif Groundnut

No. of No. of Leaf area Dry matter

Tr Branches/plant at nodules/plant (dm?) (g/plant) at P(Okcg/)ﬂz;d HI1% Seecigl)n dex Oil E:(;)r)\tent C()ngﬁij;l)d B:C ratio
harvest at 90DAS 90DAS harvest
T, 4.33 62.33 16.62 19.23 1523.5 30.1 34.17 49.77 505.84 1.7
T, 4.80 70.47 18.46 24.50 2256.8 33.23 35.17 50.05 770.06 2.39
Ts 5.80 104.50 21.47 40.20 2801.8 36.48 36.67 50.56 1004.2 2.86
T, 493 78.37 18.79 28.20 2375.3 33.64 35.33 50.26 824.9 243
Ts 5.60 101.47 20.9 35.80 2655.6 35.13 36.33 50.37 931.76 2.67
Te 5.49 86.80 19.66 31.90 2529.3 34.49 36.00 50.55 884.9 2.55
T; 6.13 111.17 21.53 43.30 2916.5 37.05 37.67 50.86 1060.9 2.89
SE + 0.22 3.70 11 2.64 124.56 2.13 0.82 0.1 46.63
CD@5% 0.65 10.91 2.95 7.78 367.46 NS NS NS 137.55
CV@5% 7.19 741 8.83 14.33 8.87 NS NS NS 9.44
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Boosting linseed (Linum usitatissimum L.) production through application of
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ABSTRACT

In acidic soils, for getting significantly higher yield of linseed with highest monitory returns, soil
application of Zn SO, @ 25 kg / ha+ foliar application of Zn SO, @ 0.5 % at 45 DAS should be done. However, the
other best options in this regard were soil application of zinc @ 25 kg Zn SO, / ha + Borax @ 1.5 kg/ha and soil
application of Zn SO, @ 25 kg / ha followed by foliar application of Zn SO, @ 0.5 % + Borax @ 0.3 % at 45

DAS.

Keywords: Linseed, Micronutrients, North Western Himalaya

Linseed (Linum usitatissimum L.) is a potential
source of food, feed and fibre and is widely adapted to
temperate climates of the world. Introduction of high
yielding  varieties, improved cropping intensity,
applications of zinc and boron free fertilizers and limited
use of organic manures have led to zinc and boron
deficiency in most parts of India. Micro-nutrients are
defined substances which are crucial for crop growth and
development. In the absence of micronutrients especially
zinc and boron, plants show physiological disorders which
eventually lead to low crop yield and poor quality.
Therefore, keeping these points in view, an experiment
was conducted to study the effect of zinc and boron
application on yield and economics of linseed production.

MATERIALS AND METHODS

A field experiment consisting of nine treatments
(mentioned in Table-1) was conducted in RBD with three
replications during rabi season of 2019-20 at CSKHPKYV,
Palampur. All the plots received recommended dose of
fertilizer (50:40:20 kg NPK/ha). The soil of the
experimental site was silty clay loam in texture with pH of
5.8 and organic carbon of 0.50 per cent. The available N,
P,Os, and K,O were 278, 38.5 and 188 kg/ ha, respectively
whereas available zinc and boron were 1 ppm and 0.9
ppm, respectively in soil. The economics of the respective
treatments were calculated based on the prevailing price of
inputs and outputs. The data were recorded on yield and
has been presented here.

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023 142

RESULTS AND DISCUSSION

Significantly higher seed yield (1520 kg/ha) and
maximum net returns (Rs. 40400/ha) were obtained with
the soil application of ZnSO, @ 25 kg/ha + foliar
application of ZnSO, @ 0.5 % at 45 DAS. However, soil
application of ZnSO, @ 25 kg/ha + borax @1.5 kg/ha, soil
application of ZnSO, @ 25 kg/ha and foliar application of
ZnS0O, @ 0.5 % + borax @ 0.3% at 45 DAS also behaved
statistically similar to it for recording higher seed yield
and for higher net returns. The per cent increase in seed
yield was recorded with the soil application of ZnSO, @
25 kg/ha + foliar application of ZnSO, @ 0.5 % at 45
DAS in the seed yield was 17.73% with additional net
returns of Rs. 6680 per hectare over control. Application
of zinc might have helped in enzyme activation and
biosynthesis of auxin hormone, carbohydrate synthesis and
cell elongation, while boron application could have
enhanced the pollen tube germination, fertilization,
increased root growth and protein synthesis. The results
are in close conformity with the findings of Guggari et al.
(1995.), Chaudry et al. (2007), Raghavendra et al. 2020.
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Table 1 Effect of zinc and boron micronutrients applications on seed yield and economics of
linseed under limited irrigation

Treatment Seed yield  Gross return  Net returns
(kg/ha) (Rs/ha) (Rs/ha)
T,-Control 1291 51640 33720
T,-Soil application of Zn SO, @ 25 kg/ha 1485 59413 39713
Ts-Foliar application of Zn SO, @ 0.5 % at 45 DAS 1417 56693 37981
T,-Soil application of Zn SO, @ 25 kg/ha+ Foliar application of Zn SO, @ 1520 60800 40400
0.5 % at 45 DAS
Ts -Soil application of Borax @ 1.5 kg/ha 1370 54813 36473
Te- Foliar application of Borax @ 0.3 % at 45 DAS 1352 54067 35447
T,-Soil application of Borax @ 1.5kg/ha + Foliar application of Borax @ 1396 55840 37000
0.3% at 45 DAS
Tg- Foliar application of Zn SO, @ 0.5 % at 45 DAS + Borax @ 0.3 % at 1452 58067 38947
45 DAS
To-Soil application of ZnSO, @ 25 kg/ha + Borax @ 1.5 kg/ha 1507 60293 40243
CD at 5% 98.06 - -

Induced systemic resistance against Alternaria sesami, causing blight of sesame
and its toxin characterization

A S SAVITHA, M K NAIK AND K AJITHKUMAR

College of Agriculture, Raichur, University of Agricultural Sciences, Raichur-584 104, Karnataka, India
*Corresponding author E-mail: savitha.path@gmail.com

(Received: December 19, 2022, Revised: December 19, 2022, Accepted: December 26, 2022)

ABSTRACT

Different resistance inducing chemicals were tested for inhibition of growth and induction of resistance
against blight in sesame. Among them, salicylic acid (10 mM) was effective in inhibiting the mycelial growth of A.
sesami (68.8%) that causes the blight disease of sesame. The resistance inducing chemicals, plant extracts and
bioagents tested in vivo, with challenge inoculation of A. sesami, salicylic acid at one per cent concentration was
found to be effective in suppressing the pathogen and resulted in higher vigor index (1138.28) followed by P.
fluorescens with good germination per cent of 97.35 and vigor index of 1029.85. The higher vigor index obtained in
these treatments might be due to their support for increased germination, good root and shoot growth. Further, the
pathogen produces toxic metabolite in culture, the crude toxin was extracted and analysed through infra-red analysis,
the peak indicated that the compound may contain more than two OH groups and its assay on seeds and seedling of
sesame and tomato showed least germination, shoot and root length and necrotic symptoms respectively.

Keywords: Alternaria sesami, Bioagents, Salicylic acid, Sesame and vigour index

Leaf blight of sesame, caused by Alternaria spp. reduction up to 28.9 % (Naik et al., 2004)). The non toxic
(Alternaria sesami Kawamura and Alternaria alternata Fr chemicals and bioagents are known to act as elicitor for
Keissler), is an important foliar disease causes yield plant defense reaction leading to induced systemic broad
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spectrum resistance. Further, Alternaria spp. are known to
produce a variety of toxins even though they are not
required for their normal growth and reproduction. Many
non specific toxins have been studied in detail. Hence, an
attempt was made to study the induced systemic resistance
and toxin characterization.

MATERIALS AND METHODS

Resistance inducing chemicals such as salicylic acid,
sodium nitrate, mannitol, potassium nitrate, sucrose,
potassium dihydrogen phosphate, and magnesium sulphate
were evaluated on the mycelial growth of A. sesame under
in vitro by dual culture method. Three replications were
maintained for each treatment. The diameter of the colony
was measured in two directions and average was recorded
and the per cent inhibition of growth was calculated by
using the formula given by Vincent (1947). The seeds of
E8 sesame variety were soaked in the bioagents such as
Pseudomonas flourescens (5%), Bacillus subtilis (5%),
leaf extract of Occimum spp., and Prosopis julifera (10%)
and resistance inducing chemicals, salicylic acid and
magnesium sulphate (1%) for 4 hours followed by 30 min
shade drying. Further, inoculated with spore suspension
((1 X 10° spores/ml) of A. sesami. Seeds treated with
fungus alone and distilled water served as control. The
seed germination and seedling vigor were recounted after
nine days of sowing and calculated by using the formula
given by Abdulbaki and Anderson (1976). The pure
culture of A. sesami obtained from sesame cultivar E8 was
cultured on Czapeck’s agar medium. Nine days old culture
is transferred to Czapecks broth in conical flasks incubated
at 27 + 10 C for 11 days. Later culture medium was
filtered using Whatman No. 42 filter paper. The toxin was
extracted from culture filtrates using water saturated
butanol (Bhaskaran and Kandaswamy, 1978). The purified
toxin was subjected to infra-red analysis to confirm the
chemical nature of compound. The toxin thus obtained
was assayed on sesame and tomato seeds and seedlings at
different concentration of 2000, 1000, 500, 250, 100 and
50 ppm. Thirty seeds of sesame was soaked for an hour in
toxin and spread on moist blotter paper. Observation on
seed germination, shoot and root length was recorded.
Further, different concentration of toxin was tested on 25
days sesame and tomato seedling and its effect was
recorded after 24 hrs exhibiting necrosis, chlorosis,
epinasty and drooping symptoms.

RESULTS AND DISCUSSION

Salicylic acid (10 mM) was found to be significant in
inhibiting the mycelial growth of A. sesami (68.18%) over
rest of the resistance inducing chemicals. Sodium nitrate
inhibited the growth of A. sesami to an extent of 67.10 per
cent, which was on par with mannitol, showed the
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mycelial inhibition of 66.67 per cent. The least inhibition
of mycelial growth was observed in potassium nitrate with
an inhibition per cent of 55.81 per cent. The resistance
inducing chemicals, plant extracts and bioagents when
tested in vivo, with challenge inoculation of A. sesami,
salicylic acid at one per cent concentration was found to
be effective in suppressing the pathogen and resulted in
higher vigor index (1138.28), which was followed by P.
fluorescens (E) with good germination per cent of 97.35
and vigor index of 1029.85. The higher vigor index was
obtained in these treatments is mainly due to their support
for increased germination, good root and shoot growth by
eliciting the resistance in host system by ISR molecules.
The toxins play a vital role in the pathogenicity of
Alternaria sesami, the incitant of leaf blight of sesame,
where the culture filtrate produces toxic metabolite. The in
vivo evaluation of toxin on host produced necrotic
symptoms on sesame and tomato seedlings at various
concentrations. The maximum inhibition of seed
germination and shoot and root length was noticed at 2000
ppm concentration. Least inhibition of root and shoot
length was observed at 50 ppm concentration. The infra
red analysis of the toxin indicated lot of hydrogen bounded
OH group. The nature of the peak indicates that the
compound may contain more than two OH groups. The
different concentrations of purified toxin were used for
bioassay on sesame and tomato seed germination, root and
shoot length elongation and induction of necrotic
symptoms on sesame and tomato seedlings. The results
revealed that, the maximum inhibition of seed germination
(64.25 %) of sesame, shoot length (64.78 %) and root
length (62.97 %) was noticed at 2000 ppm concentration.
In bioassay of tomato seeds the inhibition of tomato seed
germination (82.21 %), shoot length (83.2 %) and root
length (67.62 %) was observed and which was much
higher, indicating much more sensitivity of tomato to toxin
than sesame
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Regenerative agriculture through indigenous practice of using remains of
livestock feed residues as a manure to boost groundnut productivity

B S YENAGI, ROHINI SUGANDHI, B N MOTAGI, P NAGARAJU AND D T KALLESH

AICRP on Groundnut, MARS, UAS, Dharwad-580 005, India

(Received: December 19, 2022, Revised: December 19, 2022, Accepted: December 26, 2022)

ABSTRACT

Cow represents Mother Earth, as it is a source of goodness, its milk nourishes all creatures and dung is
store house of millions of microorganisms’ acts as source of organic manure and her urine aids in decomposition of
crop residues. It’s in practice for millennium but recently due to introduction of chemical fertilizer found to be
disappearing in the farming community coupled with reduction in the livestock population. Application of manure
prepared from livestock feed for four years resulted in mean groundnut pod yield of 1665 kg/ha as against

application of FYM i.e., 1108 and control 818 kg/ha.

Keywords: Groundnut, Livestock feed residue, Regenerative agriculture

Review depicts that application of manure prepared
from livestock feed resulted in improvement of crop yield
in many crops. Low rainfall regions are exhibiting reduced
yields as well as declined soil productivity. Furthermore,
the cost of production using external inputs is constantly
raising making farming uneconomical in most of the
situations. The basic challenge is to make better use of
available biophysical and human resources, which can be
done by minimizing the use of external inputs and by
utilizing and regenerating internal resources more
effectively.

MATERIALS AND METHODS

The study conducted on farmer’s field (c.f. table 1).
Preparation of valuable manure from remains of livestock
feed spread on the floor of the domestic live stock is one
such indigenous practice followed by farmers of northern
Karnataka. The Practice involves spreading remains of
livestock feed under the livestock as bedding in the
livestock shed generating farm residue manure. After the
farm residue becomes soaked with livestock urine and
mixed with dung (1-2 days), it is removed and heaped.
With the onset of the rains, manure from the heap is
spread in the fields just before preparatory cultivation. The
farmers have been following this practice for several
decades. In sheds where bullocks are housed, the material
is left on the floor for only one day as bullocks trample
more, while in the sheds housing cows and buffaloes, the
material is changed every alternate day. Crop residues
keep the floor of the shed dry leading to better hygienic
conditions. After 1 or 2 days, the material is removed and
heaped and allowed to decompose for 2-2.5 months.
Decomposition is quicker due to the presence of moisture
in the form of livestock urine. The quantity of crop residue
prepared depends on the quantity of residue used and the
number of animals.
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RESULTS AND DISCUSSION

The analysis indicated that the crop residues of this
region is combination of groundnut, soybean, wheat and
chickpea crop residues and have the composition of 1.28%
nitrogen, 0.12% P,05 and 0.66% K,0 with carbon of 34%.
Livestock urine contains about 1.00% Nitrogen traces of
P,0s, and 1.0% of K,0 and approximately 2200 litres of
urine are produced per year per animal. If this urine were
not conserved, nitrogen in the urine, which is mainly in the
form of urea, would be quickly lost as ammonia. If the
whole quantity of urine is conserved through this method,
about 20 kg nitrogen and 20 kg K,0 can be saved per year
per animal. In addition to this, each animal produces 5-7
tonnes of dung containing 0.2-0.35% N, 0.1-0.15% P,05
and 0.2-0.3% K,0 nutrients. Therefore, the farmers
through this indigenous practice can effectively utilize the
renewable resources of dung and urine along with the
large quantities of crop residues. Soils from the practicing
farmers’ fields over four year when analysed showed
improvement in the available nitrogen, phosphorus and
potassium when applied continuously for four years,
increasing the pod yields by 547 and 847 kg/ha when
compared to use of FYM and control, respectively.
Through this method of bedding the cattle shed with
agricultural residues, an effort was made to recycle at least
a part of the dry matter harvested from the field. Since the
farmer can carry out this practice routinely, he/she never
feels an additional burden. Further, the farmers realize the
importance of organic manures to the soil. Indigenous
Knowledge, while it springs from local resources, local
people and is used for solving local problems, can with
refinement and adaptation, become global knowledge. The
principle in this documented practice can be adopted in
any growing regions.
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Table 1. Nutritional status of different soils collected from village and groundnut yield at end of 4 years (No. of farmers: 5)

Groundnut pod

. . Available N Available P,Os  Available Potassium -
0,
Source of soil samples Organic carbon (%) (Kg/ha) (Kg/ha) (Kg/ha) yleld_l
(Kg ha™)
Untreated
1% year(2018) 0.30 220 14.2 245 960
2" year(2019) 0.28 215 14.0 240 840
3" year(2020) 0.28 218 138 241 750
4" year(2021) 0.25 210 14.0 249 720
Mean 0.28 216 14.0 244 818
Use of Manure of Remains of livestock feed @ 7.5 ta/ha
1% year(2018) 0.43 385 16.9 285 1500
2" year(2019) 0.47 393 17.8 291 1620
3" year(2020) 0.48 410 19.3 310 1740
4" year(2021) 0.51 429 21.2 315 1800
Mean 0.47 404 18.8 300 1665
Use of FYM @ 7.5 ta/ha
1% year(2018) 0.35 282 145 251 990
2" year(2019) 0.38 291 14.9 259 1050
3" year(2020) 0.41 296 15.4 263 1180
4" year(2021) 0.42 299 16.2 266 1210
Mean 0.39 292 15.3 260 1108
Nutrient composition of different materials used in the experimentation (No. of farmers: 5)
Material N% P% K%
Remains of livestock feed 1.28 0.12 0.66
Manure of Remains of livestock feed 1.84 0.25 0.72
FYM 0.72 0.21 0.38

Evaluation of Castor parental lines for root growth (Poly Bags)
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ABSTRACT

Twelve castor parental lines were grown in poly bags to see the root and shoot growth till 90 DAS during
kharif, 2020 in CRBD with 4 replications and 3 plants per replication. Total dry matter (TDM) showed strong
positive correlation (>0.70) with all shoot and root traits. Among the studied parental lines, IPC-41, IPC-43, DPC-22
recorded good crop growth (stem girth, root length, root volume), root, stem dry weight and total dry matter (TDM).

Keywords: Castor, Parental lines, Root growth

Castor, a non-edible oilseed crop is grown in less
fertile alfisols without supplemental irrigation as rainfed
crop in southern India. Roots are the essential plant organ
for nutrient and water uptake associated with drought
avoidance. Improving root traits help in improving crop
productivity. Hence, an experiment was conducted with
important parental lines to identify best root parents for
use in breeding programs.

MATERIAL AND METHODS

Twelve parental lines were grown in poly bags to see the
root and shoot growth during kharif, 2020 in CRBD with 4
replications and 3 plants per replication till 90 DAS. Data
on plant growth, root traits and TDM were recorded.
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RESULTS AND DISCUSSION

TDM showed strong positive correlation (>0.70) with
all shoot and root traits. Plant height is more in IPC-43
(130.7 cm) which is on par with IPC-46, I1CS-164. Node
number of DPC-25 is high (21) followed by ICS-164, IPC-
43, IPC-40 and were on par. Stem girth is more and on par
in IPC-43, IPC-41, DPC-22, DPC-25, ICS-164. Secondary
branch production is seen in all genotypes at 90 DAS.
IPC-41 recorded long tap root (121 cm) which is on par
with IPC-43, IPC-46 and DPC-22. Higher root volume of
302 cm? is recorded in IPC-41 and is on par with IPC-43,
DPC-22 and DPC-25. IPC-43 recorded more root dry
weight (53.5 g/pl.) which is on par with IPC-41 and DPC-
22. Highest TDM is recorded with IPC-43 (197.3 g/pl.)
and on par with IPC-41 (185g/pl.) and DPC-22
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(196.5g/pl.). IPC-41, IPC-43, DPC-22 recorded good crop
growth (stem girth, root length, root volume), root dry
weight and TDM. As the root traits have been claimed to
be critical for increasing yield under soil-related stresses
(Lynch, 2007) and genotypes with good root growth and
WUE traits performed better and had positive effect on
seed yield through improved transpiration even under
moisture stress in crops like groundnut (Wright et al.,

1991), these selected parental lines can be used for
breeding rainfed/drought tolerant hybrids.
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Table 1: Growth of studied genotypes in poly bags at 90 DAS

Genotype plant height Node no.  Stem girth Root length Root Root dry weight TDM
(cm) (mm) (cm) Volume (ml) (a/pl.) (g/pl.)

IPC-31 56.8 15 7.50 95.0 2015 34.0 122.3
IPC-40 59.4 17 7.50 95.0 186.8 30.8 1155
IPC-41 100.6 14 8.50 121.0 301.8 49.0 185.0
IPC-42 58.0 13 7.50 94.0 181.0 335 121.0
IPC-43 130.7 17 9.00 114.3 283.5 53.5 197.3
IPC-44 44.4 8 8.00 109.3 184.3 29.8 142.3
IPC-46 126.4 16 8.25 115.8 293.0 46.0 164.3
DPC-15 29.3 8 7.50 89.0 100.0 17.0 105.5
DPC-22 100.5 14 8.50 117.0 257.5 52.0 196.5
DPC-25 81.4 21 8.75 108.5 250.3 36.3 123.0
ICS-164 120.4 18 8.50 97.8 182.0 35.0 155.3
1CS-299 934 14 7.25 109.8 217.5 39.5 144.8
mean 83.4 144 8.06 105.5 219.9 38.0 147.7
SEmz 3.83 4.5 0.28 5.86 23.44 2.28 8.11
CD (0.05) 11.3 13.2 0.83 17.3 69.4 6.73 24.01
CV (%) 9.18 6.5 6.93 11.10 21.32 11.97 10.98
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ABSTRACT

The Host range study of powdery mildew disease of sunflower experiment was undertaken in glass house
conditions during Rabi 2017-18 and 2018-19 at MARS, Raichur. The powdery mildew conidia were inoculated on
10 different hosts viz, Green gram, Black gram, Pea, Horse gram, French bean, Cluster bean, Mothbean, Cowpea,

Tomato and Chilli.

Among 10 cultivated crops the pathogen found to infecting on 4 different hosts such as

Greengram, Blackgram, Cluster bean and French bean. Hence these 4 hosts can be considered as collateral hosts. In
absence of sunflower, pathogen can survive in these four hosts and can act as primary source of inoculum whenever

the crop is grown.

Keywords: Host range study, Powdery mildew, Sunflower

Sunflower crop is suffering from many diseases like
leaf spot, blight, downy mildew, charcoal rot, sclerotium
rot or wilt, rhizopus head rot, sunflower necrosis virus,
cucumber mosaic virus and root knot nematode (Saharan
et al., 2005). Recently, the powdery mildew caused by
Golovinomyces cichoracearum (DC.) (Formerly known as
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Erysiphe cichoracearum) is becoming major problem in
sunflower growing regions in India especially during rabi
season. The pathogen may be host specific or may cause
diseases on other crops. The host range studies of any
pathogen will help in taking suitable management
strategies during the off season and to avoid them during
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the cropping season. In view of it studies were under taken
at MARS, UAS, Raichur during Rabi 2017-18 and 2018-
19 to assess the host range of powdery mildew disease.

MATERIAL AND METHODS

Under glass house condition: To find out the host
range of powdery mildew other than sunflower, some of
the cultivated crops such as, Green gram, Black gram, Pea,
Horse gram, French bean, Cluster bean, Mothbean,
Cowpea, Tomato and Chilli were raised in earthen pots in
poly house. The surface sterilized seeds of selected crops
were sown in the pot mixture containing sand: soil: FYM

(3:1:1) with three replications. In each pot five seedlings
were retained and suitable un-inoculated control pots were
also maintained and 30 days old seedlings were inoculated
with powdery mildew pathogen. The powdery mildew
infected leaves are collected from field and using camel
hair brush powdery mass is discharged into 1% sucrose
solution. This conidial suspension in 1% sucrose was
sprayed on all cultivated crops. Observations for disease
symptoms were recorded at five days interval for up to 27
days of post inoculation and powdery mildew severity was
measured by using 0-9 scale given by Mayee and Datar
(1986).

Percent Disease Index: The per cent disease index (PDI) was calculated by using the formula given by Wheeler (1969).

Summation of all numerical ratings

100

PDI (%) = - - X
(%) Total number of plants x maximum rating scale observed
RESULTS AND DISCUSSION
The results revealed that the powdery mildew

pathogen found to be able to infect on 4 different hosts
such as Greengram, Blackgram, Cluster bean and French
bean. Hence these 4 hosts can be considered as collateral
hosts. Similarly, Whipps et al. (1998) screened species and
cultivars of plants from 26 families and observed that 13
families contained species that were susceptible to E.
orontii and that the disease reaction differed among
cultivars of the same species. They also demonstrated the
cross-infectivity of E. orontii onto other plant species.
Smith et al. (1997) reported that tomato (15 cultivars),
nightshade, eggplant and tobacco were susceptible to an
Erysiphe sp. found on tomato in Connecticut.

Therefore, based on the host range studies, it was
concluded that powdery mildew pathogen of sunflower
infect Greengram, Blackgram, Cluster bean and French
bean only under controlled and favourable conditions and
these hosts can be considered as alternate hosts.
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ABSTRACT

The frontline demonstrations of soybean were conducted by AICRP on soybean, VNMKY, Parbhani
during the kharif season 2019-20 under the guidance of IISR, Indore by adopting new cultivars of Soybean viz.,
MAUS 162, MAUS 158 and MAUS 612 along with applying improved package of practice verses farmers practice
in soybean cultivation. The productivity and economic returns of soybean in improved technologies (IT) were
calculated and compared with the farmer’s practices (FP). Findings of this experiment indicated that different
cultivars of soybean recorded higher gross returns, net return and benefit cost ratio in improved technologies as
compared to the plots where farmers using traditional practices in their cultivation. The average soybean yield in
FLD plot was 24.30 per cent (Range: 23.52 to 25.22 %) higher than the framers practice field. It is suggested that
location-specific improved production technology with improved variety would be needed to bridge the productivity

gap of soybean in Marathwada region of Maharashtra.

Keywords: Frontline Demonstration (FLD), Improved Technologies, Oilseed crop, Soybean
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Soybean (Glycine max L.) is a temperate origin crop
introduced in India in the late sixties. It has a prominent
place among modern agricultural commodities as the
world’s most important seed legume, and contributes
about 25% and 65% to the global edible oil and protein
concentrate for livestock feeding, respectively. It is also an
important commodity for food manufacturers, Pharma
industry and has many other industrial uses. Soybean
production in India during 2019-20 was 11.22 million tons
from an area of 11.39 million ha. Madhya Pradesh,
Maharashtra and Rajasthan were the major states for
soybean. Minimum support prices of soybean increased to
Rs. 3710 per quintal for the marketing season 2019-20
from Rs 3399 per quintal for season 2018-19 (Director’s
Report and Summery Tables of Experiments 2020-21).

MATERIAL AND METHODS

Fifty Frontline Demonstrations (FLDs) were
conducted during kharif 2019-20. The programme was
implemented in randomly selected villages viz., Sayala,
Wai, Manwat, Pimpalgaon, Shelgaon, Jamb, Wangi,
Parbhani, Bori, Zadgaon, Eatoli, Kudala, Thola, Taroda,
Balasa, Etalapur and Khujad of Parbhani, Hingoli and
Nanded districts in Marathwada region of Maharashtra and
the farmers from each village with varied size land holding
were selected. The intervention viz. use of high yielding
varieties, proper seed rate, seed treatment with fungicides
and biofetilizers, proper sowing time, suitable sowing
method, timely irrigation, weed management, plant
protection measures, care during harvesting, threshing and
cleaning of seeds were demonstrated at the farmer’s field.
The yield data were collected from both the demonstration
and farmers practice plots by random crop cutting method
and analyzed by using simple statistical tools.

RESULTS AND DISCUSSION

The average Soybean yield increased in FLD plot by
24.30 per cent (Range 23.52 to 25.52%) higher in
improved technology (IT) than the farmers practice (FP).
The higher yield of Soybean in FLD was mainly attributed
to the adoption of improved technologies. Improved
soybean varieties viz., MAUS 162, MAUS 158 and MAUS
612 are potential yielder.

Economic performance of soybean under frontline
demonstration (FLD) is depicted in Table 1. The economic
analysis results revealed that the soybean recorded higher
gross return from improved cultivars viz., MAUS 162,
MAUS 158 and MAUS 612 with improved technology
(IT) as compared to farmers practice (FP) for the year
2019-20.

The input and output prices of commodities
prevailed during the period of demonstration study were
taken for calculating gross return, cost of cultivation, net
return and benefit cost ratio (Table 1). The cultivation of
soybean with improved technologies gave higher net
return that ranged from Rs. 68375/- to Rs. 76426/- as
compared to farmer’s practices. The benefit cost ratio of
soybean in FLD ranged from 2.07 to 2.32 for the improved
technology (IT). This may be attributed to the higher seed
yields obtained under improved technologies compared to
local practice. The finding is in corroboration with the
findings of Raj et al., (2014) and Singh (2018).
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Table.1 Economic analysis of frontline demonstrations (FLD) on soybean (2019-20)

Cost of
s. . Yield (Kg/ha) ~ Dercent Gross Returns Cultivation Net Returns BC Ratio
N Variety increase (Rs/ha) (Rs/ha) (Rs/ha)
T e Over(FP) T FP T FP T FP IT___FP
1 MAUS162 2019 1626  24.16 74905 60325 42002 28546  2.27 1.89
2 MAUS158 2060 1645 2522 76426 61030 32903 31779 43523 29251 2.32 1.92
3 MAUS612 1843 1492 2352 68375 55353 35472 23574 207 174
Average 1974 1588 24.30 73235 58903 Average 40332 27124 222 185

IT-Improved Technology, FP-Farmer Practice

Biopriming with Trichoderma harzianum: an effective tool for management of soil
borne diseases of safflower
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ABSTRACT

An effect of biopriming with Trichoderma harzianum on different soil borne diseases of safflower was
studied at three consecutive year 2018-19, 2019-20 and 2020-21 using safflower variety safflower variety PBNS-12.
Safflower seed biopriming with Trichoderma harzianum @ 10g/litre water for 12 hrs (10 gm Thz + 1 Itr water + 1
kg seed + 12 hrs soaking) before sowing was found very effective and economical management of Phytophthora
seedling blight, Fusarium wilt and Rhizoctonia root rot diseases of Safflower.

Keywords: Biopriming, Safflower, Trichoderma harzianum

Safflower is a major rabi oilseeds crop of
Maharashtra having area of 0.22 lakh ha which accounts
42 % of the total area in the country with production of
0.15 lakh tones, which accounts 36% of the India’s
safflower production. The average productivity of the
Mabharashtra is very low due to constraints like soil borne
diseases viz. Phytophthora seedling blight, Fusarium wilt
and Rhizoctonia root rot. As biological management of
plant diseases is gaining importance, an effort has been
made at AICRP on Safflower, VNMKYV, Parbhani for
management of these soilborne diseases through
biopriming with biocontrol agents.

Table 1. Effect of priming of safflower seeds with biological agents and recommended

MATERIAL AND METHODS

A trial consisting of safflower variety PBNS-12 was
conducted at research farm, AICRP (Safflower),
V.N.M.K.V., Parbhani during Rabi season of 2018-19,
2019-20 and 2020-21. In this experiment two biocontrol
agents, one combi fungicide were evaluated at different
rates as priming of safflower seed against seed/soil borne
diseases, consistently for three years. Observations on
major seed/soil borne diseases caused by Fusarium spp.,
Rhizoctonia spp. and Phytophthora spp. were recorded.
Gross returns, net returns and benefit: cost ratio was
calculated. Data generated was subjected to statistical
analysis and results are interpreted.

fungicide on soil borne disease incidence of

safflower and yield parameters. (Pooled data: 2018-19, 2019-20 and 2020-21)

S.  Treatments Fusa Rhizo Phytoph Seed Gross Net returns B: C ratio
No rium wilt ctonia thora seedling  vyield returns (Rs/ha)
(%) root rot (%) blight (%0) (kg/ha) (Reha)

T, Seed biopriming with 11.03 8.8 2.0 1514 68948 42629 2.54
Trichoderma harzianum @ 10  (19.3) (17.2) (7.5)
o/litre water for 12 hrs

T, Seed biopriming with 15.66 12.2 2.3 1290 58399 32071 2.14
Pseudomonas fluorescens @ (23.2) (20.1) (8.6)
10 g/litre water for 12 hrs

T; Seed treatment with 12.66 9.0 2.0 1476 67202 40769 2.46
Trichoderma harzianum (10 (20.7) (17.3) (7.5)
g/kg seed) 1 hr before sowing

T, Seed treatment with 13.66 11.3 3.1 1370 63127 36741 2.31
Pseudomonas fluorescens (10 (21.6) (19.5) (10.0)
g/kg seed) 1 hr before sowing

Ts Seed priming with only water 14.56 11.3 2.2 1169 53475 27089 1.95
(hydropriming) for 12 hrs (22.3) (19.5) (8.4)

Te Seed priming with 12.23 11.0 1.8 1225 55441 29055 2.02
cymoxanil 8% + mancozeb (20.2) (19.0) (7.1)
64% @ 2 g/litre water for 12
hrs

T7 Seed treatment with 13.77 15.6 45 1113 50754 21556 1.86
cymoxanil 8% + mancozeb (21.7) (21.3) (12.2)
64% (2 g/kg seed) 1 hr before
sowing

Tg Control (untreated) 23.33 235 4.7 934 40791 15122 1.52

(28.8) (28.6) (12.4)
S.Em.x 1.3 1.15 0.4 88.8
C.D (p=0.05) 4.12 3.6 1.4 266.4
C.V (%) 15.8 16.5 19.7 134
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RESULTS AND DISCUSSION

The results on incidence of Fusarium wilt,
Phytophthora seedling blight and Rhizoctonia root rot,
seed yield and economics of safflower as influenced by
priming of safflower seeds with biological agents and
recommended fungicide indicated that all the treatments
showed significant differences for seed germination, per
cent disease incidence and seed yield than untreated
control. The seed bio-priming with Trichoderma
harzianum@ 10 g/litre water for 12 hrs recorded least
incidence of Fusarium wilt, Phytophthora seedling blight
and Rhizoctonia root rot on three consecutive year
followed by the seed treatment with Trichoderma
harzianum @ 10 g/kg seed 1 hr before sowing. The seed
bio-priming with Trichoderma harzianum @ 10 g/litre
water for 12 hrs before sowing recorded highest seed yield
on three consecutive year followed by seed treatment with
Trichoderma harzianum 1 hr before sowing. Accordingly,
two demonstrations (One on farmer’s FLD and one on

research farm) were conducted for on-farm validation of
technology of management of seed/soil borne disease of
safflower bybio-priming with T. harzianum. The average
of two demonstrations indicated that seed bio-priming
with T. harzianum @ 10g/liter water for 12 hrs and seed
treatment with Trichoderma harzianum (10g/kg seed) 1 hr.
before sowing found most effective with significantly least
incidence of seed/soil borne disease as compare to farmers
practice. The treatment seed bio-priming with T.
harzianum @ 10g/litre water for 12 hrs. and seed
treatment with T. harzianum (10g/kg seed) 1 hr. before
sowing recorded highest seed yield, whereas farmer
practice recorded low vyield. The cost-benefit analysis
showed that seed biopriming with T. harzianum, Th4d WP
@ 10g/litre water for 12 hrs recorded highest net returns of
Rs.50550/- and B:C ratio of 3.41 followed by seed
treatment with T. harzianum, Th4d WP @ 10g/kg seed 1hr
before sowing (Rs.44430/-, 3.12) whereas in the farmer’s
practice least net monetary returns of Rs. 27290/- with a
B:C ratio of 2.33 were recorded.

Management of major defoliators of soybean using microbial agents
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ABSTRACT

Field experiment was conducted in kharif 2019-20 at AICRP on Soybean, V.N.M.K.V., Parbhani to
evaluate the bioefficacy of different biopesticides along with control against major defoliators of soybean. Among
the different treatments, after 2" spray, at 7 DAT, microbial agent N. rileyi recorded significantly lowest of 0.58
larvae/mrl and found superior over rest of the microbial agents in reducing the population of semiloopers. However,
it was found at par with the microbial agent B. bassiana (0.75 larvae/mrl). Next best microbial agents were treatment
Bt (0.83 larvae/mrl) and M. anisopliae (1.00 larvae/mrl). The microbial agent treatment N. rileyi recorded highest of
1281 kg/ha yield. However, it was found at par with microbial agents treatment B. bassiana (1141 kg/ha) and Bt

(1110 kg/ha).

Keywords: Defoliator, Entomopathogenic fungi, Microbial control, Soybean

Soybean (Glycine max L.) is one of the important
oilseed crop of the Leguminosae (Fabaceae) family. It
contains 20% oil and contributes more than 50% to the
global production of edible oil. Soybean contains 40%
protein rich in all essential amino acids and vitamins A, B
and D. Among the major constraints in economic losses of
soybean the different insect pests and diseases are
important. Among different insect pests, major losses are
due to defoliators which include tobacco leaf eating
caterpillar, Spodoptera litura (Fab.), green semilooper
Chrysodeixis acuta (Walker) which feeds on foliage,
flower and pods causing significant yield loss. To control
these insect pests, number of chemical insecticides are
used injudiciously which results in resistance in the
insects, pest resurgence, adverse effect on natural enemies
and creation of other residual effect on environment.

J. Oilseeds Res., 40 (Special Issue) : Jan., 2023

Entomopathogens as biocontrol agents offer good and
effective alternative to conventional insecticides.

MATERIAL AND METHODS

Field experiment was conducted in kharif 2019-20 in
randomized block design (RBD) with four replications.
Total four microbial biopesticides viz.,, Beauveria
bassiana, Metarhizium anisopliae, Nomuraea rileyi and
Bacillus thuringiensis (Bt) commercial along with control
were tested against major defoliators of soybean crop.
Insect pest susceptible soybean variety MAUS 2 was sawn
at 45 cm X 5 cm spacing with plot size was 2.70 m x 3m
(6 rows of 3m length each). When the incidence of
defoliators was more two sprayings were given using
knapsack spray. Total numbers of larvae per meter row
length from three randomly selected places per replication
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were recorded at before spray, 3 and 7 days after 1% and
2" spray.
RESULTS AND DISCUSSION

During kharif 2019-20, the overall incidence of
semilooper was more. After 1* spray, at 7 DAT, microbial
agent treatment T3 i.e. N. rileyi recorded lowest of 3.17
larvae/mrl and was found at par with microbial agents
treatment T1 i.e. B. bassiana (3.58 larvae/mrl) and T4 i.e.
Bt (3.75 larvae/mrl). It was followed by bio-pesticide
treatment T2 i.e. M. anisopliae (4.00 larvae/mrl). Highest
semiloopers larvae were observed in untreated control
(10.67 larvae/mrl). After 2" spray, at 7 DAT, microbial
agent treatment T3 i.e. N. rileyi recorded significantly
lowest of 0.58 larvae/mrl and found superior over rest of
the microbial agents in reducing the population of
semiloopers. However, it was found at par with the
microbial agent treatment T1 i.e. B. bassiana (0.75
larvae/mrl). Next best microbial agents were treatment T4
i.e. Bt (0.83 larvae/mrl) and T2 i.e. M. anisopliae (1.00
larvae/mrl). Highest semilooper larvae i.e. 2.92 larvae/mrl
were observed in untreated control. Chaware et al. (2019)
also reported the superiority of entomopathogenic fungi
viz., M. anisopliae, B. bassiana & N. rileyi at different
concentrations against green semilooper over control
which is in conformation with the result obtained during
present investigation.

During Kharif 2019-20, the overall incidence of S.
litura was very less. After 1% spray, at 7 DAT, lowest of
0.17 larvae/mrl were recorded in biopesticide treatment T3
i.e. N. rileyi. However, it was found at par with microbial
agents viz. treatment T1 i.e. B. bassiana (0.25 larvae/mrl),
T4 i.e. Bt (0.33 larvae/mrl) and T2 i.e. M. anisopliae (0.42
larvae/mrl). Highest Spodoptera larvae were recorded in
untreated control (1.50 larvae/mrl)

After 2" spray, at 7 DAT, there was higher reduction
larval population and no Spodoptera larvae were observed
in microbial agents treatment T1 i.e. B. bassiana, T3 i.e.
N. rileyi and T4 i.e. Bt, which were found at par with
microbial agents treatment T2 i.e. M. anisopliae (0.08
larvae/mrl). Highest of 0.42 larvae/mrl were recorded in
untreated control. Similar findings of highly effectiveness
of entomopathogenic fungi N. rileyi against S. litura
reported by Bade et al. (2014) and Swathi et al. (2018)
which is in agreement with present findings.

According to the yield data obtained it was found that
all the microbial agents recorded significantly higher yield
than untreated control. The microbial agent treatment T3
i.e. N. rileyi recorded highest of 1281 kg/ha vyield.
However, it was found at par with microbial agents
treatment T2 i.e. B. bassiana (1141 kg/ha) and T4 i.e. Bt
(1110 kg/ha). 1t was followed by microbial agent treatment
T2 i.e. M. anisopliae which recorded 1032 kg/ha yield.
Untreated control recorded significantly lowest yield of
869 kg/ha.
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Table 1. Effect of microbial agents on population of semiloopers and tobacco leaf eating caterpillar in soybean

Semiloopers/mrl S. litura/mrl
T.N. Treatment details 1 Spray 2™ Spray 1% Spray 2" Spray \k“?r:d
DBT DBT g/ha
7DAT  7DAT 7DAT  7DAT
. 6.92 3.58 0.75 0.67 0.25 0.00
1 B bassiana @4ml/l 272) @20 (11 (1.07) (0.86) (0.70) 1141
o 8.08 4.00 1.00 0.83 0.42 0.08
2 M. anisopliae @4ml/l 292) @1) (L2 (1.15) (0.95) (0.75) 1032
. 7.42 3.17 0.58 0.75 0.17 0.00
3 Nrileyt @4ml/l 280)  (L9l)  (LO3) (L11) (0.80) (0.70) 1281
6.83 3.75 0.83 0.58 0.33 0.00
4 Bt.@imii 270)  (205)  (L15) (1.03) (0.90) (0.70) 1110
7.33 10.67 2.92 0.83 150 0.42
5 Untreated Control @79  (334)  (184) (1.15) (1.41) (0.95) 869
SE.+ 0.05 0.05 0.04 0.05 0.05 0.03 76.97
C.D. at 5% NS 0.15 0.11 NS 0.16 0.09 236.84

Figures in parentheses are v/ X + 0.5 transformed values, DBT = Day before treatment,
DAT = Days after treatment, NS = Non significant, mrl = Metre row length
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ABSTRACT

Fifteen F, crosses of Indian mustard [Brassica juncea (L.) Czern & Coss] obtained by half diallel fashion
using six parents (excluding reciprocal) and evaluated along with parents and checks to study the combining ability.
The parent NRCHB-101 and Pusa Mustard-31 were recorded as good general combiners for seed yield and it
attributing characters. The crosses NRCHB-101 x Pusa Mustard-31 and Pusa Mustard-31 x Kranti both showed
significant negative SCA effects for seed yield and most of its contributing characters and also exhibited significant
mean for most of yield contributing characters. These crosses can be forwarded to next generation for producing
genotypes of inherent superiority by blending and mixing maximum favorable following by simple selection

methods.

Keywords: General combining ability, Indian mustard half diallel, Specific Combining ability

Mustard offers good scope for diversification of
cropping pattern in rabi season in Maharashtra as it
requires minimum irrigation and other inputs. Similarly,
environmental conditions in are favourable for growing
mustard. But considering the low production in
Maharashtra as compared to India, there is need of
producing high yielding varieties with early maturity and
high oil content. Combining ability studies provide useful
information for selection of good combiners, which are
expected to give high performance in their crosses and
progenies. The present study was made with a view to
study the combining ability of Indian mustard genotypes
and their crosses to identify good combiner for best cross
combinations, which can be utilized for selection in
succeeding segregating generations for yield and yield
attributing traits.

MATERIAL AND METHODS

The present study was undertaken to assess the
general and specific combining ability of parents and
crosses, respectively and isolate superior parents and
crosses for studying them in further generation. The
experimental material comprised of six parents of mustard,
which were crossed in half diallel mating design excluding
reciprocals to secure fifteen F;’s. These 15 crosses along
with six parents viz.,, NRCHB-101, RH-749, Giriraj, RH-
406, Pusa Mustard-31 and Kanti (Kranti were used as
parent as well as check); whereas checks ACN-9, TAM-
108-1 and BIO-902 were planted in randomized block
design with three replications during rabi 2019-20 at the
Research Field of AICRP (Linseed and Mustard), College
of Agriculture, Nagpur. The data were recorded for days to
first flower, days to maturity, plant height (cm), number of
branches plant™, number of siliquae plant™, siliquae
density on main branch, 1000 seed weight (g), seed yield
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plant™ (g). The data were subjected to the statistical and
biometrical analyses.

RESULTS AND DISCUSSION

The mean squares due to geneotypes were highly
significant for all the eight characters studied. The analysis
of variance for experimental design revealed significant
genetic variability among them which allowed its
exploitation of material for further analysis. Analysis of
variance for combining ability indicated that mean squares
due to both GCA and SCA were highly significant for
seed yield and its contributing characters. The mean
square due to GCA was higher magnitude than those due
to SCA for days to first flower, days to maturity, plant
height, number of siliquae plant™ and siliquae density on
main branch. The mean squares due to SCA were of
higher magnitude than those due to GCA for number of
primary branches plant™, 1000 seed weight and seed yield
plant®. For all the characters studied, the predictability
ratio was observed to be more than 0.50, but not closer to
unity. This reveals that both GCA effects of parents, well
as the SCA effect of crosses, should be considered for
selecting the parents or crosses for their exploitation to
recover transgressive segregates.

The potentiality of varieties as parents may be judge
by comparing per se performance of F; values involving
that parents and GCA. Based on these criteria among the
six parents, NRCHB-101 recorded significant positive
GCA effect for seed yield plant™, siliquae density on main
branch, number of siliquae plant™®, number of primary
branches plant® and days to maturity and first flower.
Same parent also had significant mean performance for
siliquae density on main branch and at par over the mean
for number of siliquae plant® and number of primary
branches plant™. Similarly, parent Pusa Mustard-31
exhibited high significant GCA effect for seed yield/plant,
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1000 seed weight, siliquae density on main branch and
number of siliquae plant. The parent Pusa Mustard-31
had significant mean performance for 1000 seed weight
and at par over the mean for siliquae density on main
branch. Considering per se performance and GCA effects,
the parent NRCHB-101 and Pusa Mustard-31 were noted
as good general combiners for seed yield and it attributing
characters. Yadava et al. (2012) and Tele et al. (2014) also
identified parents based on GCA effect and per se
performance.

Among fifteen crosses studied, the cross combinations
NRCHB-101 x Pusa Mustard-31 and Pusa Mustard-31 x
Kranti exhibited significant negative SCA effects for seed
yield and most of its contributing characters and also
possessed significant mean for most of yield contributing
characters. In these crosses involved one parent with
highly significant or non-significant positive GCA effect
for yield plant™ and some yield contributing characters
indicated the predominant role of additive gene action for
yield components. So, two crosses namely NRCHB-101 x
Pusa Mustard-31 and Pusa Mustard-31 x Kranti were

found to be best crosses which can be forwarded to the
next generation. Aghao et al. (2010) and Tele et al.
(2014), also identified superior crosses based on SCA and
per se performance and suggested the suitability of
biparental matings in selected progeny and further
selection in segregating generation in mustard.
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Table 1. Potential crosses identified on the basis mean performance, GCA effect and SCA effects

Cross Character Mean SCA effects PlG CA effectsI,DZ

Seed yield plant™ (g) 12.37 -1.96** 1.08** 1.06**
1000 seed weight (g) 5.08 -0.38** -0.01 0.23**

NRCHB-101 x PM-31 Number of siliquae plant™ 352.53 -41.77* 40.04** 18.05**
Primary branches plant™ 5.40 -0.67** 0.23** -0.20**
Plant height (cm) 159.13 -6.75** -11.33** -4.83**
Seed yield plant™ (g) 12.72 -0.29 1.06** -0.24
1000 seed weight (g) 5.19 -0.09* 0.23** -0.19**

PM-31 x Kranti Number of siliquae plant™ 296.03 -53.14* 18.05** -5.09
Primary branches plant™ 5.40 -0.47* -0.20** 0.03
Plant height (cm) 154.20 -28.61** -4.83** 5.61**

** = Significant at 1 % level. *= Significant at 5 % level.
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ABSTRACT

Field experiments were carried out during 2019 to 2021 at Oilseeds Research Station, Tindivanam to Study
the effect of green manure incorporation on yield of subsequent groundnut crop. The result revealed that higher
mean pod yield of (2710 kg/ha) was recorded in the treatment (M, S;) Sunhemp incorporation with 75% RDF
application. The pod yield was on par with the green manure crop daincha incorporated with 75 % RDF (M3S3). The

treatment control recorded the lowest yield.

Keywords: Green manure incorporation-yield of groundnut crop.

Green manure crop cropping systems is the way to
maximize the production of oilseeds in sole and sequential
cropping systems. green manure crop is advent for
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sustainable land management, eco-friendly in conjunction
with organic fertilizers to immense the potential of
supplementing a part of N and other nutrients through
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efficient mineralization to the associated crops in green
manure-based cropping systems (Kang et al. 1981 and
Subba Reddy et al. 1991). It has many advantages like
increased productivity, better use of available resources
viz., land and nutrients

MATERIAL AND METHODS

The field experiment was conducted at Oilseeds
Research Station, Tindivanm to Study the effect of green
manure incorporation on yield of subsequent groundnut
crop. The treatments consisted of Main and Subplots.
Main plot treatments viz., M;- Control (Groundnut), M»-
Sun hemp (incorporated at 45 DAS) followed by
Groundnut, Ms-Daincha (incorporation at 45 DAS)
followed by Groundnut, Subplot treatments were S;-
Control, S,-50 % RDF, S3-75 % RDF, S,;-100 % RDF. The
size of the experiment was 4.5 x 5 m® and spacing adopted
was 30 x 10 cm.The design of the experiment was split
plot and randomized in three replications.

RESULTS AND DISCUSSION

The result revealed that higher mean pod vyield of
(2509 kg/ha) was recorded in the treatment (M, Sj)
Sunhemp incorporation with 75% RDF application. The
pod yield was on par with the green manure crop daincha
incorporated with 75 % RDF (M;S;3). Control recorded
(1813kg/ha) the lowest yield. The sustainable groundnut
production is possible by incorporation of green manure
followed by groundnut crop.

REFERENCES

Kang B T, Wilson G T and Spikens L 1981. Alley cropping of
maize (Zea mays L.) and Leucaena leucocephala lam in
southern Nigeria. Plant and Soil 63: 165-79.

Subba Reddy G, Venkateshwarlu and Shanker G R M 1991.
Green leaf manuring as an alternative source for castor
bean on marginal soils of India American Journal of
Alternative Agriculture 6 (3): 132-8.

Table. Pod yield on effect of green manure incorporation on subsequent groundnut crop

Treatments Pod yield (Kg/ha)

Sy S S3 S, MEAN

M, 1690 1828 1860 1874 1813

M, 2150 2590 2710 2588 2509

M, 2125 2460 2675.00 2535.00 2448

MEAN 1988 2292 2415 2332

M S M xS

SED 82.31 121.20 206.90
CD 228.55 296.56 450.81
CcVv 8.93 11.39 11.23
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ABSTRACT

A diverse set of 289 mustard accessions was used to establish variation for a-, y- and total tocopherols in
mustard germplasm. A large variation in our diversity panel for tocopherol isomers and total tocopherols. y-
tocopherols were observed to be more abundant than a-tocopherols in the mustard seeds. This tocopherol variation
was used to identify the genetic loci related to tocopherols using GWAS. Various strong candidate genes such as
VTE2-2, SAHH2, PP5.2, PES1, ANT1 etc. involved directly or indirectly in the tocopherol biosynthesis pathway

were identified through this method.

Keywords: GWAS, Indian mustard, Tocopherols, UPLC, Vitamin E

Tocopherols ~ (vitamin  E) are lipid-soluble
micronutrients and have anti-oxidant properties.
Rapeseed-mustard oil along with other vegetable oils are
major dietary sources of vitamin E. There are four
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tocopherol isomers present in plants — a, B, y, and 6-
tocopherols, a-tocopherol is the most active form followed
by B-tocopherol in humans (Bele et al. 2013). In plants,
tyrosine and phytol, through various intermediates, are
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first converted to 6 and y-tocopherols, respectively which
are further methylated to - and «o-tocopherols,
respectively (Méne-Saffrané, 2017). Various genes have
been identified for tocopherol biosynthesis in model plants
and other crops ranging from VTE1l to VTE7. This
communication reports genome-wide association study for
a-, y- and total tocopherols in a large mustard diversity
panel.

MATERIAL AND METHODS

A diverse set of 289 mustard accessions was used to
establish variation for a-, y- and total tocopherols in
mustard germplasm. Two biological replicates each of 289
genotypes for consecutive 2 years were used. Tocopherols
were extracted from ~80 mg seeds using heptane and a-
tocopherol acetate (25.4 pM) was used as the internal
standard. The extract was subjected to UPLC (ultra-high
performance liquid chromatography) analysis in Acquity
system equipped with a TUV detector using HILIC
column in a normal phase application. The mobile phase
used were 100% heptane and heptane: dioxane (9:1) in a
ratio of 1:1. o-tocopherol acetate, a-tocopherol and y-
tocopherol were sequentially separated at retention times
0.9, 1.2 and 1.8 minutes, respectively at 292 nm
wavelength. Tocopherols concentration was expressed in
‘mg/kg’ of seeds. For genome-wide association (GWAS)
study, the tocopherol values were transformed to BLUES
(Best Linear Unbiased Estimates) and associations were
computed with SNPs (single nucleotide polymorphism). A
total of 330,749 SNPs were available for our analysis.
GAPIT version 3 and various R packages were used for
our analysis. Various algorithms — Blink, MLM, GLM,
FarmCPU, MLMM were used and the best model was
selected on the basis of quantile-quantile (Q-Q) plots. The

association between SNPs and tocopherols were assessed
on the basis of -log,oP values.

RESULTS AND DISCUSSION

We reported a large variation in our diversity panel
for tocopherol isomers and total tocopherols. y-tocopherols
are observed to be more abundant than a-tocopherols in
the mustard seeds. In our diversity panel, a-tocopherol
(AT) content varied from 15.03 to 71.38 mg/kg (average
32.92 + 7.90), y-tocopherol (GT) levels ranged from
123.15 to 354.97 mg/kg (231.39 + 38.52) and total
tocopherols (TT) amounted to 150.17 to 398.90 mg/kg of
seeds (264.31 £ 39.66). The ratio of y-tocopherols to a-
tocopherol (GT: AT) varied from 3.33 to 15.07, with an
average value of 8.00 £ 2.06. This tocopherol variation
was used to underpin the genetic loci related to
tocopherols using GWAS. Various strong candidates such
as VTE2-2, SAHH2, PP5.2, PES1, ANT1 etc. involved
directly or indirectly in the tocopherol biosynthesis
pathway were identified in our study. These candidates
could be used for marker assisted selection after their
validation. This work was supported under the SERB DST
Project “PDF/2020/002071” under National Post-Doctoral
Fellowship Scheme awarded to Harjeevan Kaur.
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ABSTRACT

Newer insecticides were evaluated against major sucking pests viz., leafhopper and whitefly in a field
experiment conducted at Tapioca and Castor Research Station, Yethapur, TNAU for two years (2021, 2022) during
rabi season using castor hybrid YRCH 1. The treatments Thiacloprid 21.7 SC@1ml/l and Cyantranilprole 10.26 OD
@ml/l were found superior and recorded significant control of leafhopper (2.48 leafhopper /3 leaves/plant) and
whitefly population (1.00 /3 leaves/plant) respectively. The treatments Cynantraniliprole 10.26 OD and Thiacloprid
21.7 SC spray resulted in significantly higher seed yield 1568 kg/ha and 1542kg/ha respectively.

Keywords: Castor, Insecticides, Sucking pests

Castor is one of the industrially important non-edible
oilseed crop. India is the major castor producing country
in the world. Castor crop suffers from the damage of
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nearly 100 insect pests and among them defoliators and
sucking pests are economically important (Basappa and
Lingappa, 2001). Chemical pesticides are the important
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armory in pest management of castor. Newer molecules
and formulations offer significant effect in terms of
toxicity, pest suppression, safety to non-target organisms.
Hence, the present experiment was focused to evaluate the
newer insecticides against major sucking pests of castor.

METHODOLOGY

The field trials were conducted during 2021 and 2022
at Tapioca and Castor Research Station, Yethapur, to
evaluate the efficacy of newer insecticides with five
treatments and four replications in a randomized block
design with a plot size of 4.5 m x 6.0 m using the castor
hybrid, YRCH-1. The newer insecticides viz., Spinetoram
11.70% SC @ 1 ml/l , Thiacloprid 21.70% SC @ 1 ml/I,
Cyantraniliprole 10.26% OD @ 1 ml/l and Profenofos
50EC @ 2 ml/l were selected against sucking pests in
castor. Observations were recorded randomly on 10
selected plants per replication on leafhopper and whitefly
population in 3 leaves per plant at 7 and 14 days after
treatment.

RESULTS AND DISCUSSION

The pre-treatment population of leafhopper ranged
from 34.05 to 37.78 leafhopper /3 leaves/plants. The leaf
hopper population was reduced significantly at 14 DAT of
second spraying in Thiacloprid 21.70 SC@ 1 ml/l (2.48

leafhopper /3 leaves/plant) followed by Cyantraniliprole
10.26 OD @ 1 ml/l (7.56 leafhopper /3 leaves/plant),
whereas whitefly population was recorded low in
Cyantranilprole 10.26 OD @1ml/I (1.00/leaf) followed by
Thiacloprid treatment (2.20/leaf) at 14 DAT of second
spraying. The population reduction over control in
leafhopper was very high (95.17 %) in Thiacloprid 21.7
SC@ 1 ml/l treated plots followed by Cyantraniliprole
10.26 OD @ 1 ml/l (85.28%) over control (Table 1)

The plots received Cynantraniliprole 10.26 OD and
Thiacloprid 21.7 SC spray resulted in significantly higher
seed yield 1568 kg/ha, 1542kg/ha respectively and both
are on par. It was followed by Spinetoram 11.7SC (1526
kg/ha) and Profenophos treated plots (1395 kg/ha).
Highest cost benefit ratio of 1: 3.13 was realized with T,-
Thiacloprid formulation followed by Ts-Cyantraniliprole
(1: 3.09) than control plot (Table 1). These results are in
conformity with the findings of Suneel and Sunil (2018).
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Table 1. Evaluation of newer insecticides against sucking pests in castor (Pooled data of 2020-21 and 2021 -2022)

Leafhopper (Number / 3 leaves/ plant)

Whitefly population (Number/3 leaves/plant) Seed yield BC ratio

Treatments / Dose 1% spray 2" spray

ROC (%)

PTC 14DAT PTC 7DAT 14 DAT Mean

T, Spinetoram 11.70 SC
@ 1mll

T, - Thiacloprid 21.70 SC
@ 1ml/l

T; - Cyantraniliprole
10.260D @ 1 mi/l

T4~ Profenophos 50EC

(2.0 miflit)
Ts-Untreated control 3556 4878 4807 5161 5112 51.37
SEd NS 164 214 187 163 175
CD (P=0.05) NS 283 340 268 229 163

35.28 18.7 21.14 1093 1261 11.77 77.08

36.02 735 1282 294 202 248 9517

3778 1181 1733 8091 6.21 756 85.28

3405 1653 21.16 1281 1186 1234 75.98

1% spray 2" spray ROC (%) (kg/ha)
PTC 14DAT PTC_7DAT 14DAT Mean
2157 762 105 295 419 357 9361 9% 303
2624 470 770 200 240 220 9600 >4 313
2626 290 510 100 110 100 9821 068 309
2119 889 127 502 68 594 8937 1399 28
2662 426 486 533 585 559 - 1128 235
NS 102 148 135 144 139 - 55.54 )
NS 223 322 295 313 304 - 12102

PTC - Pre treatment count ; DAT -Days After Treatment
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ABSTRACT

Deveolpment of high oil yielding Niger variety GNNIG-4 was done by mass selection from mutated
population of RCR-317 (15kr) after subjecting the population to various evaluation trials. The present high yielding
Niger cultivar is suitable for kharif /late kharif season in Gujarat as sole or intercrop. It has greenish purple stem
colour with more oil content (37.77%) and oil yield (205 kg/ha). It has medium maturity (127 days) with bold seed
size (4.08 gm/1000 seed). The variety is resistant to Alternaria and Cercospora leaf spot and also resistant to leaf
eating catrepillar and semilooper under field condition. In various multilocation and coordinated trials, the genotype
NMBP-1907 consistently recorded best performance over the checks. Under rainfed conditions the genotype gave
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543 kg/ha seed yield which was 43.65, 34.07 and 41.40 per cent higher than the check varieties GN-2, GNNIG-3 and
IGPN-2004-1. With high yield potential, medium maturity, resistance to diseases and pest, high oil, the Niger variety
NMBP-1907 was identified for release and notified in 2021 under the name “GNNIG-4” for Kharif rainfed condition

of Gujarat State.

Keywords: GNNIG-4, High Oil, High Yield, Niger Variety

Niger is a minor oilseed crop of dry areas grown
mostly by tribal in interior places which plays significant
role in the food and nutritional security of the poorest of
the poor tribal segment of Indian population, hence known
as lifeline of tribal agriculture and economy. In Guijarat, it
is traditionally grown in kharif season crop in South
Gujarat regionparticularly in Kaprada, Dharampur talukas
of Valsad districts, Vansda and some parts of chikhali of
Navsari, parts of Vyara and songhad of surat district and in
whole Dangs district an area of approximately 10000 ha
with production of 3025 tonnes. Though an importance of
niger seed oil for tribal farmers of hilly area of south
Gujarat, its area under this region is getting drastically
reduced year by year due to lack of high yielding cultivars,
lack of improved packages of practices and erratic rainfall.
Hence, a suitable high yielding with high oil containing
and resistance to major pests and diseases was in demand
for south Gujarat region.

In this context, All India Coordinated Research
Project on Niger, Vanarasi, Tg. Vansda affiliated with
Navsari Agricultural University, Navsari, Gujarat has
developed GNNIG-4, tested in various multilocation and
co-ordinated varietal trials for four years and released for
kharif rainfed condition in Gujarat state.

MATERIALS AND METHODS

All India Coordinated Research Project on Niger
functioning at Niger Research Station, Navsari
Agricultural University, Vanarasi had concentrated to
develop a better variety of Niger with high seed yield
potential having more oil yield with disease resistance. For
this purpose, collection, evaluation and selections of local
germplasm of Niger were made and an attempt was made
to create variability through mutation breeding with
treatment of various mutagens to four varieties of niger
viz.,, GN-2, JL-13, Dhrl-10 and RCR-317 at Bhabha
Atomic Research Centre, Mumbai, India which resulted in
development of a better genotype NMBP-1907 after
continouous advancement and selection of desirable
uniform population after Mg generation which finally
resulted in development of new variety GNNIG-4.
GNNIG-4 (NMBP-1907) niger variety was developed by
mass selection from mutated population of RCR-317
(15kr) which was subjected to evaluation in various
multilocation trials at different centres across the country.
It was tested in various station trial along with the check
GN-2 (LC), GNNIG-3 (LC) and IGPN-2004-1 (NC) in the
year (2016-18). Considering its promising performance,
this genotype was promoted to rainfed multilocation trials
and coordinated varietal trials as well. For rainfed
condition the genotype was also tested at Vanarasi,
Waghai, Vyara and Dediapada during Kharif (2018-2019).
The performance of this genotype was consistently
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superior over the national check IGPN-2004-1 for yield.
Due to the superior performance of NMBP-1907 under
multilocation trials, the genotype was also tested in All
India Coordinated Initial Varietal Traial during Kharif
2019-20 at 09 different locations. The performance of this
genotype was consistently superior over the national check
variety IGPN-2004-1 and JNS-9 for yield as well as oil
content. Simultaneously, the genotypes also tested in
adaptive trials at 30 farmers’ field along with check
varieties GN-2 (LC) and IGPN-2004-1 (NC) which has
also recorded more yield over the check. It was therefore
released for commercial cultivation for Kharif season of
Gujarat State under the name “GNNIG-4”. The statistical
analysis was carried out by standard procedure given by
Panse and Sukhatme [2].

RESULTS AND DISCUSSION

Performance of NMBP-1907 in different station trials
conducted during 2016-18 at Vanarasi, the yield
differences due to genotypes were significant. The culture
NMBP-1907 gave grain yield of 434 kg ha™ (Table 1)
which was 28.02, 17.61 and 27.64 per cent higher than the
checks GN-2, GNNIG-3 and IGPN-2004-1. In the overall
multilocation trials (12 locations), the culture NMBP-1907
recorded 43.65, 34.07 and 41.40 per cent higher yield (543
kg/ha ) than the local as well as national checks. In All
India Coordinated Varietal trials conducted during Kharif
2019-20 at 09 locations, the genotype NMBP-1907 gave
grain yield of 597 kg ha™ which was 12.64 and 8.15 per
cent higher than the check IGPN-2004-1 (530 kg/ha) and
JNS-9 (552 kg/ha). During Kharif 2020-21, total 30
adaptive trials were conducted at farmers field in the
different districts of Gujarat State in that the genotype
NMBP-1907 recorded grain yield of 602 kg/ha which was
22.60 and 29.46 per cent higher yield than the checks
GNNIG-3 (491 kg/ha) and IGPN-2004-1 (465 kg/ha). In
14 trials conducted on research field and 30 large scale
demonstrations on farmers’ field during 2016-17 to 2020-
21, the genotype NMBP-1907 showed superior
performance and gave 581 kg/ha mean grain yield over
both the check varieties which was 29.68 per cent and
26.30 per cent gain over the checks GNNIG-3 and IGPN-
2004-1, respectively (Table 1).

The screening for disease resistance was carried out
under field conditions during 2019-20 and 2020-21 which
revealed that the genotype NMBP-1907 was consistently
resistant to Alternaria and Cercospora leaf spot and
similarly, it has also shown resistance to semilooper and
caterpillar (Table 2). The quality studies (Table 1)
indicated that released genotype NMBP-1907 recorded
higher oil content (37.77 %) than the check varieties
GNNIG-3 (32.10%) and IGPN-2004-1 (32.40%). The oil
yield productivity of newly developed niger variety is
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much better (205 kg ha™) and showed superiority over
both checks. It had a medium maturity duration (127 days)
than the check variety GN-2 (116 days), bold seeded with
shining black colour, fertilizer responsive and disease
resistance niger variety. Owing to the high yield potential,
medium maturity, resistant to diseases and high oil
content, the niger variety GNNIG-4 (NMBP-1907) was
identified for released and notified in 2021 for Kharif
rainfed condition of Gujarat State for commercial
cultivation to the farmers.
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Table 1. Comparative performance of Niger variety GNNIG-4 at different locations of Gujarat.

Year Name of Trial Location Released Variety Checks C.D. C. V.
NMBP-1907 GN-2 GNNIG-3 IGPN-2004-1 at5% (%)
2016-17 PET NRS, Vanarasi# 299 347 - - 59.79 8.17
% Increase over 29.31 33.14
2017-18 SSVT NRS, Vanarasi 431%° 330 351 306 70.68 11.20
HMRS, Waghai 436% 347 386 374 60.07 13.38
Mean(02) 434 339 369 340
% Increase over 28.02 17.61 27.64
2018-19 SSVT NRS, Vanarasi 4777 296 334 317 811 12,64
HMRS, Waghai 6177 490 413 486 101.22 11.99
Mean(02) 547 393 374 402
% Increase over 39.18 46.25 36.06
2019-20 LSVT NRS, Vanarasi 5042 382 409 386 63.86 8.54
HMRS, Waghai 509%* 378 371 344 93.2 12.9
RRRS, Vyara 518%* 358 362 341 79.32 11.27
KVK, Dediyapada 430% 217 342 258 100.09 18.35
Mean (04) 490 349 371 332
% Increase over 40.40 32.07 47.59
2020-21 LSVT NRS, Vanarasi 694% 386 457 422 12152 13.26
HMRS, Waghai 709% 489 593 551 142.41 13.17
RRRS, Vyara 520 391 394 364 91.58 11.42
KVK, Dediyapada 670%* 412 445 459 116.84 12.17
Mean (04) 649 420 472 449
% Increase over 54.52 37.50 44.54
Over all mean (12 locations) 543 378 405 384
% Increase over 43.65 34.07 41.40
Oil content (%) 37.77 - 32.10 32.40
% Increase over for oil yield (%) 57.69 65.32
Adaptive field trial (30) 602 491 465
% Increase over 22.60 29.46
# Data of NRS, Vanarasi is excluded due to below state average.
Table 2. Mean seed yield (kg/ha) performance of NMBP-1907 in coordinated varietal trial during 2019-20
i 0,
- CVT Locations (09) VT e £ase
Y Banglore Chindwara Chintapalle Gumla Jagdalpur Kanke Raichur Semiliguda Vanarasi Mean over
NMBP-1907 782 370 847 347 417 1135 408 602 467 597
IGPN-2004-1 618 347 872 435 458 714 285 732 307 530 12.64
JNS-9 (NC) 684 336 874 334 412 964 405 500 461 552 8.15
Table 3. Incidence of diseases and pests on NMBP-1907
Genotypes Disease (0 to 9 scale)
Alternaria leaf spots Cercospora leaf spots
(Alternaria sp.) (Cercospora guizoticola)
2019 2020 Mean Range 2019 2020 Mean Range
NMBP-1907 3.0 6.0 3-6 1 4.0 7.0 4-7 1
GN-2(LC) 11.0 16.0 11-16 3 12.0 15.0 12-15 3
GNNIG-3 (LC) 10.0 12.0 10-12 3 10.0 14.0 10-14 3
IGPN-2004-1 (NC) 13.0 15.0 13-15 3 12.0 15.0 12-15 3
Genotypes Insect Pests
Caterpillar (No./plant) Semilooper (No./plant)
(Perigaea capensis) (Achae janata)
2019 2020 Mean Range 2019 2020 Mean Range
NMBP-1907 0.0 1.0 0.5 1 0.5 1.0 0.75 1
GN-2(LC) 5.0 6.0 55 3 4.0 6.0 5.0 3
GNNIG-3 (LC) 4.0 6.0 5.0 3 4.0 4.0 4.0 3
IGPN-2004-1 (NC) 6.0 6.0 6.0 3 6.0 7.0 6.5 3
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Plate-1. Showing plant, leaf, flower and seed specifications of Niger variety GNNIG-4 (NMBP-1907)

Enhancement of oil content in safflower (Carthamus tinctorious L.)
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ABSTRACT

A systematic breeding approach is applied to increase the oil content in safflower lines by crossing
between elite GMU lines and Mexican lines. The range of oil content in elite GMU parental lines were 33-35% were
as in Mexican lines the average oil content was 39%. The crosses were made, through transgressive segregation the

oil content in F5-F6 generations was achieved up to 42%.

Keywords: Backcrossing, Oil content, Safflower, Transgressive segregation

A systematic breeding approach through back cross
and transgressive segregation is adopted by breeders of
IGKV, Raipur to enhance the oil content in safflower in
crosses of elite germplasm lines with Mexican lines since
2017-18. Now the pipe line entries are in hand with 36 to
42 % oil content, with stable performance in experimental
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years. Simultaneously fatty acid profiling is also estimated
year wise to study the behaviour of fatty acids in different
generations of crosses of elite germplasm lines and
Mexican lines. Because of which the oil was considered to
be healthy to consume and there was even a time in the
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