ISSN 0970-2776
Volume 29 Number 2 December 2012

ook &

Journal of
Oilseeds
Research

Indian Society of Oilseeds Research

Directorate of Oilseeds Research
Rajendrangar, Hyderabad-500 030, India




THE INDIAN SOCIETY OF OILSEEDS RESEARCH

{Founded in 1983, Registration Number ISSN 0970-2776)

(EXECUTIVE COUNCIL FOR 2012-2013)

President : Dr. K.S. varaprasad

Vice-President : Dr. H. Basappa

General Secretary : Dr. S.V. Ramana Rao

Joint Secretary : Dr. C. Sarada

Treasurer : Dr. G. Suresh

Councillors : Dr. R.K. Sheoran (Northern Zone)
Dr. M.R. Deshmukh (Central Zone)
Dr. A.V. Ramanjane&yulu (Southern Zone)
Dr. P.D. Meena (Western Zone}
Dr. U.C. Kar (Eastern Zone)

(" Editorial Board ]

Editor : Dr. LY.L.N. Murthy
Associate Editors : Dr. K. Anjani
' Dr. A.J, Prabakaran
Dr. P, Ramesh

Dr. R.D. Prasad
Dr. R. Venkattakumar

Members ; ' v Dr. J.B. Misra Dr. G.v. Thomas
Dr. 1.S. Chauhan Br. R.L. Srivastava
Dr. V. Muralidharan . . Dr. R.S. Kulkarni
Dr. AK. Vyas Dr. S. Desai
Dr. R.K. Patil Dr. P. Kalidas

Dr. H. Basappa (Ex-officio)

(MEMBERSHIP TARIFF )
{w.e.f. 01.01.2007)

Life Membership Annual Subscription India ' Abroad
Individual : Rs.2500/- + " Individual : Rs.  300/- + Admn. Fee Rs.50/- US$ 100 Ordinary
Admn. Fee Rs.50/-  Institutions : Rs. 2000/- US$ 150 Institutions
Students : Rs.  200/- + Admn. Fee Rs.50/-

For subscription, please contact w  The General Secretary, Indian Society of Qilseeds Research, Directorate of Qilseeds
Research, Rajendranagar, Hyderabad-500 030, A.P., India

ANNOUNCEMENT

The rating of the Journal of Qilseeds Research is 3.3 W

The National Academy of Agricultural Sciences has enhanced the rating of the
Journal of QOilseeds Research to 3.3
from 2011 instead of 1.0 assigned in 2007.




JOURNAL OF OILSEEDS RESEARCH

Previous Issue : Vol. 29, No. I, pp. 1- 115

Vol. 29, No. 2

CONTENTS

Variation in blanchability in Virginia groundnut (Arachis
hvpogaea L)

Effeet of integrated nutrient management on growth, yield,

quality and economics of soybean (Ghine max L.}

Efficacy of multi-micronutrient mixture grades on sesame
(Sesamum indicum 1)) yield and chemical
composition under North Saurashtra condition

Effect of fertility levels on yield of different castor
(Ricinus communis L.) genotypes under irrigated
conditions

Strategies to increase castor (Ricinus communis L.)
production in India through effective resource-use
management practices

Short Communications

Character association and path analysis for seed yield in
soybean [Glveine max (1..) Merril]

Combining ability analysis for yield and its contributing
traits in Indian mustard [Brassica juncea (L.} Czemn
and Coss]

Variability and genetic divergence in sesamce (Sesamum
indicum L.)

Genetic diversity analysis among castor ( Ricinus
communis L.} genolypes using isocnzyme markers

Correlation and path coctficient analysis in castor {Ricinus

communis L.}

Extent of heterotic effects for seed vield and component
characters in caslor (Ricinus communis Ly under
rainfed condition

Assessment of genctic diversity in non/sparsely spiny
safflower (Carthamus tinctorius 1)

Effect of organic, inorganic, bio and chemical
amendments on rhizosphere mycoflora and yield of
groundnut {(Arachis hvpogaea L.)

\,SEEUS ,f
W & r
QQ i f 1 '3

P Janila, R Aruna,
S N Nigam

A K Singh, Mandhata Singh, P K Smgjh
S K Sharma and R C Gupta

K P Patei, K C Patel, V P Ramani, D R Vaghasia
and J J Vaghani

R M Patel and B K Patel

R Venkattakumar, M Padmaiah and C Sarada

M M Shaikh. P B Wadikar and M K Ghodke

R A Gami. D A Thakkar, M P Patel,
K P Prajapati and P S Patel

Y Chandra Mohan, V Tirumala Rao and
D Bharathi

Amar A Sakure, H L Dhaduk. D R Mehta,
M K Madavia and R H Kavani

K Yogitha, M Bharathi, V Gourishankar and
G Usharani

Alpesh R Patel, K V Patel, M P Patel and
JA Patel

N Mukta

P Vasundhara, V Rangaswamy and M Johnson

{)Egembcr 2012

129

131

135

137

139

142

147

149



Effect of inorganic and bio-fertilizers on performance of
summer soybean {Glycine max (L.) Merr.]

Effect of nitrogen nutrition on yield and protein content of
soybean [Glvcine max (L.} Mert.]

Effect of imazethapyr on plant morphology in soybean
[Glveine max (L) Merr.)

Effect of integrated nutrient management on yield, nuirieng
uptake and quality of Indian mustard (Brassica
Juncea L.} in central plain zone of Uttar Pradesh

Green house assessment of nstard (Brassica juncea 1))
genotypes for salinity tolerance at seedling stage

Response of plant growth promoting rhizobacteria on the
growth, phosphorus and potassium nutrition of
sunflower (Helianthus anrus L)

Effect of cow urine decoctions of different plants on
Lipaphis ervsimi (Kalt.}

Efficacy of soil amendments with neem cake and bio-
control agent on the incidence of Macrophomina
stem and root rot of scsame (Sesamum indicum L.}

S B Choudhari, D A Chavan, N K Kalegore
and F G Shaikh

K § Rathod, R K Pannu and S S Dahiya
M M Ansari and S D Billore

U S Tiwari. B K Yadav, R K Pandey
and 8§ D Dubey

Lallu and S B L Srivastava

A Aziz Qureshi, R D Prasad and
N Nageswar Rao

Wajid Hasan and M S Ansari

T 8§ Rajpurohit and Sushma Nema

161

165

168

170

173

176

178



Variation in blanchability in Virginia groundnut (Arachis hypogaea 1..)
P JANILA, R ARUNA, E JAGADISH KUMAR AND S N NIGAM
International Crops Research Institute for the Semi-Arid Tropics, Patancheru-502 324, Andhra Pradesh

{Received: December, 201 1; Revised: November, 2012; Accepted: November, 2012)
ABSTRACT

Blanchability is ease of testa /skin removal and cleaning of the groundnut (4rachis hypogaea L.y kernel surface.
It is a trait of economic importance in processed groundnut food products. The blanching conditions of pre-heating
tempcerature of 110°C for 35 min, with 200 g kerne! sample at a blanching time of 2 min and blanching air pressure
of 17.6 psi, which gave satisfactory results, were standardized. Ten Virginia bunch large-kernel groundnut varicties
grown in 2007 rainy season and 2007/08 postrainy season at the ICRISAT Centre were evaluated for their
blanchability. There was large variation in total bianchability among the genotypes, ranging from 14 to 60% in the
rainy and 35 to 55 % in the postrainy season. [CGV 03137 (60% in rainy season and 54% in postrainy season) had
the maximum total blanchability. The whole kerncl blanchability was also the highest (>40%) with <3% unblanched
splits in ICGV 03137 in both the seasons. No physical (100-kernel weight. kernel length, width and length to width
ratio) or chemical (0il and protein contents) trait was associated with blanchability parameters {total blanchability,
whole blanched kernels and fully blanched splits) in the 2007 rainy scason. However, in the 200708 postrainy
season, oil content showed positive and protein content and kerncl length negative association with blanchability
parameters. Preliminary studies by other workers indicate that blanchability character gets fixed in early generations.
It is, therefore, important to select parents carctully with high blanchability in a confectionery breeding program to
ensurc that progenies have high probability of retaining high performance for the trait.

Keywords: Confectionery trait, Seed testa, Virginia groundnut

Groundnut {Arachis kypogaea L.} is amulti-purpose crop
used for food, edible oil, feed for livestock, and industrial
raw material. Globally, over half of the groundnut produced
is crushed into oil for human consumption and slightly less
than 40% 1s used directly as food. However, the pattern of
utilization varies widely across the regions. In North and
Central America, over 75% of the production is used as food
while in Asia only 35% is uscd for the same purpose. Thus,
breeding groundnuts for confectionary traits is important, 1o
meet the growing domestic groundnut demand for food
purposes in the country and to harness the International trade
of confectionary groundnuts for the benefit of groundnut
farmers of the developing countries.

Blanchability is the capacity of a groundnut genotype to
recover kernels with all the testa removed. It is a
confectionery trait of economic impertance in proccssed
groundnut food products, which include peanut butter, salted
eroundnuts. candies. bakery products. sroundnut lour and
others. [f a groundnut culiivar has poor blanchability, the
cost of processed food increases as more efforts are needed
to remove the skin from kerrels. Blanching treatment gives
a whiter and more homogeneous appearance to groundnut
products. This process further enhances the product quality,
as it subjects the kermnels to an additional pre-cleaning and
sorfing stage. Removal of the groundnur skin facilitates
electronic eye sorter detection ofany damaged kernels which
may have been concealed by the skin and thereforc not
previously visible under regular cleaning and sorling
procedures. Blanching of kernel followed by removal of

. Qilseeds Res., 29(2): 116-120., December, 2012

damaged or discolored kernels using electronic color sorter
reduces aflatoxin in all market types and grades of groundnut
(Whitaker, 1997). The skins are removed from groundnut
kernels by a combination of different processes: drying,
heating, rubbing between hard and soft surfaces, and blowing
a current of air through them. The rate of heating or drving
of groundnuts during blanching as well as the rate of cooling
is important in maintaining crispiness and white color. Rapid
heating and quick cooling gives a much more crisp and white
appearance; while prolonged heating causes the o0il to flow
throughout the tissue which becomes transtucent in color and
pummy when crushed. Blanchability of groundnut kernel s
affected by genotype, kernel grade and harvest date
(Mozingo, 1979) and pre-treatment of kernels (Farouk et al.,
L977). :

Blanchability remains a neglected trait in most of the
breeding programs tn developing countrics. However, at the
processors' level where commercial hlanchiers are used. 11s
an important economic trait. Otften an otherwise good
cultivar receives discounted price in the market to
compensate the increased cost of blanching if the
blanchability of a cultivar is poor. This discourages farmers
to grow such cultivars. For programs engaged in breeding
groundnut for foed use, blanchability should be a regular
trait in evaluating the performance of advanced breeding
lines.  Several laboratory-scale blanchers have been
fabricated to assist the breeding programs (Barnes Jr. er af.,
1971, Wright and Mozingo, 1975, Hoover, 1979 and Singh
et af.. 1996). The American Society of Agricultural and
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Biological Engineers (ASABE) in 2006 published the
tollowing protocol for determining blanchability using
laboratory blancher developed by Wright and Mozingo
(1975): kernel sample weight 250 g, pre-heating at 200°C for
9 min (the pre-heat shiould lower the kerniel moisture content
between 3.75-4.09) and then allow to cool to room
temperature, blanching duration 180425 scc for extra-large
kernels and 240+25 sec for medium size kernel and air
pressure at 121+0.5 kPa (17.6 £ 0.1 psi),

The present cxperiment was aimed to study variation in
blanching traits among 10 large-kernel Virginia groundnut
advanced breeding lines and to identify the best genotype(s)
for use in breeding programs.

MATERIALS AND METHODS

Blanching protocol was standardized using a bulk sample
oflarge-kernel (kernel moisture content 5.2% and 100-kernel
weight 97 g) Virginia groundnut variety, [CGV 98426, which
was grown in the postrainy season. A laboratory type
blancher, based on the model developed by Wright and
Mozingo (1975), was fabricated at {CRISAT Center (Singh
et al., 1996). Blanching conditions such as heating
temperature and time before blanching (pre-hcating),
blanching time, air pressure and guantity of sample were
standardized. Initially, blanching protocol of Wright and
Mozingo (1975) was followed. But at 200°C temperature, the
groundnut kernels got overheated. We tried a range of
temperature from 76°C to 200°C for @ min, but within these
paramecters either a sample did not blanch properly or the
sample got overheated. Then, we followed the temperature
protocol (pre-heating temperature of 100°C for 35 min with
a sample weight of 250 g) uscd by Cruickshank ef al. (2003)
with an Ashton abrasive-roller blanching unit. However, this
protocol resulted in only 65% of totally blanched kernels.
By increasing the pre-heating temperature to 110°C for 33
min and reducing the weight of sample 10 200 g, the per cent
total blanched kernel increased to 92%. Thus, for the present
experiment, a pre-heating temperature of 110°C for 35 min,
with 200 g sample for blanching time of 2 min and blanching
air pressure of 17.6 psi was standardized.

Blanchability trait was studied in the kernel samples of
10 different large-kernel Virginia groundnut genotypes
grown in two cropping seasons. Two controls, ICGVY 86364
(populiar large-sceded vartety ftom [CRISAT) and Sommnath
{national large-seeded control in India}), were included in the
experiment. The experiment was laid out on raised beds in an
Alfisols field in a randomized block design with two
replications during the 2007 rainy season (R 07) and with
three replications in the 2007/08 postrainy season { PR 07/08)
at the International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT, 17° 30' N; 78° 16' E; altitude
549 m), Patancheru. The plot size was four rows of 4 m
length. A distance of 30 cm between rows and 10 cm

S Oflseeds Res., 29(2} : 116-12G, December. 2012

berween plants within a row was maintained. P,O; @ 60
kg/ha was applied basally and gypsum (@ 400 kg/ha was top
dressed at peak flowering stage followed by intercultivation.
The cxperiment was kept weed free by application of
pre-emergence herbicide Alachlor @@ 4 L/ha and two manual
weedings. The crop was regularly monitored for discases and
insect pest incidence in both the seasons and necessary
chemical sprays were carried out to protect the crop. During
the rainy season, the experiment received 6 irrigations and in
the postrainy season 15 irrigations to avoid moisture stress to
the crop. It took 135 days in the rainy season and 145 days
during the postrainy scason for the crop to reach maturity.
After harvest, the produce was shade-dricd, pods were
shelled and kernels were stored at room temperature
(20£1°C) until blanching.

In both rainy and postrainy season, obscrvations on the
ped yield, kernel yield, shelling outturn, 100-keme! weight,
kerncl length and width, oil content, protein content and
oleic/linoleic fatty acid ratio were taken in all the 10
genotypes and controls. In the postrainy season, the kernels
were graded and sound mature kernel (SMK) yield of grade
1-3 kernels (described later) was recorded. Kernel length and
width were an average of twenty randomly selected grade |
kernels. During the rainy scason, blanching studies were
carried out after storing the kernel for 3-4 months, but in the
postrainy season, the studies were carried out soon after
harvest and drying. The first grade kemnel of each variety
{200 g) was used for blanching studies. For this control, a
pooled sample of all the three replications was used. The
percentage of total blanched {TB, includes fully blanched
intact kernels and fully blanched splits), whole blanched
(WB, fully blanched intact kernels), whole unblanched (UB,
unblanched intact kernels), partially blanched (PB, partially
blanched intact kernels}, blanched splits (SB, fully blanched
splits) and unblanched splits (UBS) were determincd on
weight basis. Nuclear magnetic resonance (NMR) was used
for oil estimation. The protein content was analyzed using a
Technicon autoanalyser Il (Technicon industrial systems,
Tarrytown, New York). Using gas chromatography (GC)
oleic and linoleic fatty acid contents were estimated.

In the rainy season, blanching tests were carried out with
ungraded kemel samples. However, in the postrainy scason,
where yields werc nigh and kernel size was large (and
associated variation in secd size was more). the kernels were
graded to eliminate the efiect of varving seed size on
blanchability. Kernels were graded using a mechanized
grader with different sieve sizes as per US standard grades
(extra-large grade: rides over 20/64 x 1 inches screen;
medium grade: rides over 18/64 x | inches, No. | grade:
rides over 15/64 x | inches screen and No.2 17/64 inches
round screen ) (NPCA, 1988). Extra-large kernels were used
for the blanchability study in the postrainy season.

Data from individual seasons were analyzed using
GENSTAT (8.0 Version) scparalely and summary statistics
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were tabulated, Angular transformed values were used for
analysis. As sufficient quantity of grade 1 kernel in Somnath
was not available in the 2007/08 postrainy season, the grade
1 kernels from two replications were pooled and the third
replication, where no grade | kernel was available, was
treated as missing value.

RESULTS AND DISCUSSION

The standardized blanching protocol included 200 g
kernel sample, pre-heating temperature of 110°C for 35 min,
blanching time of 2 min and blanching air pressure of 17.6
psi. The protocols standardized earlier (Barnes er al., 1971
and Singh et af., 1996) also reported satisfactory laboratory
blanching by operating the device for 120 sec at 17.6 psi
pressure.

As observations on blanchability parameters were
recorded 1n different manners (on bulk kernel sample in the

2007 rainy season and on grade | kemel in the 2007-08
postrainy season) in both the scasons, no pooled analysis was
carricd out. The data for both the seasons were analyzed
scparately. Genotypes differed significantly for all the six
blanchability parameters in both the seasons (Table 1). The
genotypes also differed in moisture loss during blanching. In
spite of apparent uniform  drying/storage  conditions,
genotypes retained different levels of moisture in kernels.
The total blanchability (TB%) among genotypes ranged
between 14 and 60.4% (average 34.3%) in the rainy season
and between 35 and 62.5% (average 46.3%) in the postrainy
season. The lower shelling turnover {SH%) and 00 seed
weight (HKW) in the rainy scason reflect poor sced
development (shriveling of seeds), which might have
contributed towards lower TB. In a study conducted on 35
Spanish and 45 Virginia genotypes, a high range for total
blanchability in Spanish {10.8% - 90.6%) and Virginia (8.6~
86.7%) types was observed (Singh e af., 1996).

Table 1 Blanchability parameters of advanced Virginia breeding lines of groundnut during the 2007 rainy scason (R 07) and the 2007/08 postrainy
scason (PR O7/08) ICRISAT, Patancheru, India

MOL (%) WBL (%) UBL (%) PBRI. (%) SBL (%) USBL (%) 10 (%)
Genotype " e . PR N PR PR - PR PR - PR
ROU7T PROTAOE  R07 07/08 R 7 07:08 R G7 008 R 47 0708 K 47 0708 R Q7 07:08
ICGY 01369 10.8 1.3 8.8 245 46.7 360 242 21.9 15.7 28.6 104 9.4 18.2 40.2
(3.5% (3.9) (2.6 (187 (330 {34.6) (174) {139 (1.5 (231} (6.3} (400 (10.1) (418
ICGY 01395 9.8 10.8 22.8 244 312 36.57 28.3 19.0 28.6 324 149 7.8 381 42.7
(2.9) {3.5) (5.1  {17.2y  (27.0)  (35.5) (22.5y (10.8) (23.0) 28% 6.7 (2.9 (38D 460y
ICGY 01432 10.6 128 8.7 24.7 49.3 338 200 15.0 10,9 301 16.6 93 140 41.7
(3.4 {4.9) (2.3) (182)  (57.3) (349 (239 9.9 (3.7 (261 (85 @1} (60) (444
ICGV 01434 10.8 11.8 11.2 239 43.2 3.8 313 259 11.0 24.6 18.2 15.4 158 358
3.6 4.2y (4.0) (167 504y {279 (27.2) 257 &1 (76 97y (0 (gl (343
ICGV 05168 10.3 12.0 32.2 3.7 139 258 221 16.6 23.0 368 10.5 8.2 41.5 531
- (3.2) 4.3) {28.3) (2800 (3Ley (19.0y (146) (83 (156) (339 (3.4) (B.1) (43.9) (639
ICGV 03136 9.7 s 242 28.9 40.0 26.8 21.6 12.7 239 411 148 299 353 4.8
(2.9} 4.0) {l6.9)  (234) 413y (204 (138) (7.0 {les 1432y (6.7 (0.8) (33.3) (666
1ICGY 03137 10.2 121 48.6 41.3 21.49 1.9 12.6 11.2 25.8 269 0.0 26 . 604 54.1
(3.2) (4.6) (56.3) 42y (135 (142) @9 G (191 ALy 0.0y (06 (754) (653}
ICGY D519 164 111 0.2 372 425 33.1 293 14.4 13.0 224 152 647 258 4.4
3% 3.7 (1200 (36.6)  (45.8) (30.1) (24e) 9.1y (69 (150 (7. (L9 (18%) (517
[CGV 05195 93 1.6 18.1 30.5 36.1 255 285 17.7 230 37.6 19.6 6.5 kit 527
{2.6) 4.1 (2] (25.8)  (34.8) (19.) (228) (9.6) (154) (373 (1LY (2.0 {2501y (63.1)
HCGY 05200 10.3 1.7 15.7 232 Y 432 259 200 208 286 197 9.1 265 350
(3.2 4.1 (7.3 (1560 (44.4) (46.8) (19.L) (I1.7y (1270 (174) (11T (4.y {200y (33.0)
Controls
*Somnath 935 7.2 3581 59.2 301 21.3 19.8 - 28.0 1.6 0.0 - 48 8 62.5
2.7 (L4 {343y (730 232y (134 {lley) (22.3) {132y 0 {36.6) (78.0)
ICGY 86564 9.5 il4 41.4 289 208 26.2 17.1 189 31.6 34 29 6.1 57.7 46.9
(2.7 (3.9) (43.8) (244) (1260 200y (B.RY (le.T) (27.5) (289) (D3) (3.3 (7L (53
GM ) 10.1 11.3 23.97 31.5 36.6 30.2 242 163 214 298 119 6.7 34.3 46.3
3.N {4.0) (19.4y {257y (360 (27.1) (17.6) (1LY (145 (264 (6.0) (300 (33.9) (52.1)
LSIY at 5% level of significance ’ 1.8 214 7.01 10.3 85 1134 815 1679 278 1139 94 101 6.7 14.8
Iy (et (2.1 57 (145 (168 (109 (153 (372 (178 (72 (5T (R.]Y t24.4r
YVt NC 12 13 142 (I AR 133 o 24 220 dhe Rud ~U 178
(to 31 (234 (204 0 ISy 3 (AR (TR (6] (37.6) (346 (103 (9] 126y

* In the absence of sufficient quantity of Grade [ kernel in each replication. first grade keme] from all replications was pooled to carry out blanchability experiment,
MOL: Moisture lost during blanching. WBL: whole blanched intact kerels: UBL: Unblanched intact kernels; PBL: Partially blanched intact kemels: SBL: Fully blanched
splits; UBSL: Unblanched splits; TB : Total blanchability; Note-Numbers in parenthesis are angular transformed values.

Whole blanched intact kernels (WBL%) are fancied and
have visual appeal. [n some confectionery products such as
groundnut with chocolate coatings, fully blanched whole
seeds are required. Like TB%, the WBL% was also affected
by the scason. In the postrainy scason more intact fully

J. Oilseea’s_ Res., 29(2) : 116-120, December, 2012

blanched kernels were recovered (31.5%) compared to the
rainy season (24.0%). Among the advanced breeding lines,
genotype [CGV 03137 had high WBL% in both the seasons.
This genotype also had low proportion of UBL in both the
seasons. (enotypes such as [CGV # 01369, 01432, 01434

118
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and 05200, which had higher proportion of UBL, will add to
the processing cosl if they are to be used in a blanched form.
The samc will happen with genotypes with higher partially
blanched kernels. On average, more fully blanched splits
were recovered in the postrainy season than in the rainy
season. The greater HKW and better kernel development in
the former season might have resulted in higher full
blanching and as well as splits. Diener et af. {1982} noted
that bianching followed by photoelectric color sorting and
hand picking provides a reliable method to remove
Aspergilius flavus/aflatoxin contaminated kerncls from the
lot. Blanched splits, after phetoelectric color sorting, are
preferred for peanut butter and other processed peanut food
preparations, as they pertiits casy removal of germs and also
have reduced or nil aflatoxin contamination. Genotypes
ICGY 03136 (41%) and ICGV 05168 (36.8%) in the
postrainy season and ICGV 01395 (28.6%) and ICGV
03137 (25.8%) in the rainy season gave the highest
percentage of blanched splits. These genotypes would be
suitable for candies and peanut butter preparation. As
reported by Farouk ef al. (1977} and Singh et af. {1996) in

their studics. the influence of growing season on the
blanching quality of groundnut genotypes was also evident
in our study.

Commercially, kernel is initially graded before being
blanched. The postrainy season kernel was graded with the
sieves of different sizes as per US standard grades (NPCA_
1988). The mean quantity of grade 1 kernel obtained (1162
kg/ha) was significantly higher than the quantities in grades
2 and 3 (Table 3). The percent recovery of grade [ kernel
was high in test genotypes. [CGV 01395 (79%), ICGV
05200(73%), ICGV 03136 (72%), ICGV (1434 (70%) and
ICGV 01432 {66%) recorded significantly superior recovery
of grade 1 kernel over the best check ICGV 86564 (50%),
Grade | kernel with higher HKW is preferred for table
purposcs. The test entrics recorded high HKW (31 g -108 g)
for the grade | kernel. ICGV 01395 (Grade 1 kernel vield
1689 kg/ha and HKW 9t g), ICGV 05200 (Grade 1 kernel
yield 1591 kg/ha and HKW 96 g) and ICGV 01432 (Grade
1 kernel yield 1392 kg/ha and HKW 108 g) are suitable for
the table purpose (Table 3).

Table 2 Performance of groundnut breeding lines during the 2007 rainy season at [CRISAT, Patancheru, India

Genotype PYD (kyiha) KYD (kgha) SH (%) HIKW {10} OHL (%) PRO (%) L KL (cm) KW (em) KL/W
ICGY 01263 1850 1131 a2 53 42 22 L&l 18 0.85 212

ICGV 01395 2706 . 1739 64 52 43 20 1.34 1.6 .90 1.78

ICGV 01432 2028 1314 65 52 44 22 1.87 1.75 (.85 2.06

ICGV 01434 2161 1341 62 50 41 21 1.6 1.75 085 2.06

ICGY 05168 2367 1491 63 57 44 21 1.3 1.75 085 2.06

ICGV 03136 2322 1505 64 58 40 0 .61 i.7 0.9 .82
ICGV 03137 1617 1041 64 4% 48 18 1.41 1.6 0.8 201

1CGV 05191 2378 1538 65 54 41 21 1.38 L6 0.85 1.89
ICGV 0519% 1511 989 65 54 43 24 1.77 1.7 0.8 213

ICGV 05200 2889 1834 83 &1 43 20 1.34 1.6 0.9 1.94
Controls

Somnath 1667 1068 65 a1 46 21 2 2 1 214

ICGV 86564 2450 1696 70 51 46 20 2 2 1 1.89

GM 2162 139] 64.36 52.33 43.33 21.03 1.57 1.675 0.85 199
SE 209.1 133.7 125 1.79 1.26 0.50 019 0.074 0.07 0.09
cv 11.85 11.77 236 418 355 29 8.03 5.36 9.2 36!

LSD 460.3 2042 274 3.93 277 1.09 0.23 0.16 0.13 0.29

The oleic (O linoleic (L) fatty acid ratio is an indicator
of' shelf-life of groundnut products. Although the differences
for /L ratio among the genotypes were significant, they
were marginal and all genotypes ftad an O L raiio valuc of 2,
High protein content is desirable in groundnut used for
direct consumption and in confectionery products. Similarly,
low oil content (low calorific value) is favoured in genotypes
meant for direct consumption. The data on these traits are
given in table 2 and 3. In both rainy and postrainy season,
the protein content of the genotypes, ICGV 05195 (24% and
27%), ICGV 01369 (22% and 24%) and ICGV 01432 (229,
and 24%) was significantly high. All the tested genotypes
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recorded <45% oil content in rainy season cxcept ICGV
03137 (48%). In the postrainy scason, the range of oil
content between genotypes was 42% to 465,

Agronomic performance ol ten genolypes in rany and
post rainy scasons is given in tables 2 and 3. The test
genotypes in general vielded on par with the best check m
both rainy and postrainy seasons. The contribution of grade
[ kemnel to the SMK yield was significantly superior int test
genotypes (>37% in seven genotypes) over the best check
(50%). Mean pod (by 948 kg/ha) and kernel yield (by 768
kg/ha), HKW (by 20 g) and protein content (by 3%) were
higher in the postrainy season compared to the rainy season.



JANILA ET AL

Kernels were more elongated in the rainy season than in the
postrainy season (Tables 2 and. 3). -

The capacity to select for lmprovcd b.lanchablhty in a
confectionery breeding program 1s c.ssentlal for cconomic
reasons. Based on their limited g§netlc tata, Shokraii ef a!.
{1985) reported dominant or semi-dominant n.at.ure,Of poor
blanchability. From their study on blanchability in early
generation breeding materials, Cruicksha_nk etal (2003) that
early generation selection for blanching (%) was very

effcctive and genes conferring better blanchability were
fixed carly. Thus. the parents selected for hybridization
should have high blanchability to ensure that resultant
progenies are also high in the trait. Mozingo (1979) also
came to the similar conclusion from his study, Further, this
is also important as the selection for blanchability cannot be
done on a single plant basis due lo significant kernel quantity
requirement for blanching test.

Table 3 Performance of groundnut breeding lines during 2007/08 post rainy season at ICRISAT, Patancheru, India

pyD K¥DD SH HKW OIL PRO SMK SMK yield MK smiviele MK R (;fl' (rfiv! KW O

GonobDe  (kghay (kghay () (@ (G0 (08 Cepha) (keha) (kisha) (") ke Ve e
Toml GR1 GR2 GR3 GR4 (('0‘:; ((3;:]2 (('n}:: L;,; f

COvOIe 3504 2150 66 79 45 24 180 1187 276 427 260 63 15 23 12 1034 2 109 16K 185
CGV 01305 4267 2417 66 64 46 22 2042 1089 241 213 34 7% 11 10 11 91 2 1h7 156 143
COVOIT 3971 2424 68 79 46 24 2067 1392 268 406 35T 66 13 20 IS % I 114 168 17
[CGV 01434 4017 2616 68 B0 45 2 2201 (343 325 32 406 70 (5 45 07 105 2 129 150 L7l
ICGV0SI6R 345D 2004 69 78 44 20 1624 7Re 271 SeS g0 49 17 35 18 9% 2 111 175 120
ICGV 03136 3928 2419 66 66 44 24 1766 1277 220 268 653 72 1r 16 27 95 1 112 174 184
ICGV 03137 3972 1304 61 T3 46 21 1304 946 333 625 396 41 1T 36 17 96 2 187 182 134
CGVOSIOr 3406 2024 6T 76 42 25 1824 023 237 3ed 400 63 (5 22 MW w2 I3 166 130
ICGV 05195 3172 1738 68 80 44 27 1s41  8S3 247 440 198 S8 16 29 11 103 2 106 166 192
ICGV 05200 3072 2406 76 79 42 24 2125 1591 273 262 281 73 14 1312 9% 2 106 17T 165
Sammath 356 34 Bl 51 45 23 142 13 121 s 12 13 1 R 12 83 1075 182z 149
ICGV 86364 3450 1958 67 6% 46 23 1557 79% 245 514 401 S0 15 35 2 95 2 LI0 LTS 167
GM 3709 2159 6731 7264 453 239 1799 1102 2547 4426 3600 SR (417 2763 169 9819 183 108 170 158
SE 4484 3364 409 1084 105 076 2963 2627 6287 1239 1337 762 2046 8036 5274 S04 007 007 011 009
oV 1481 1508 745 1827 285 393 2006 292 3023 3428 4547 160 1854 3562 3K2? 6418 457 814 827 1.36
LSD 986.9 7404 901 2386 232 149 651 5782 1384 2727 2943 (6.7 4723 1769 1161 1133 Q15 005 0235 020

P‘YD5 Pad yield; KYD: Kemel yicld; SH: Shelling percentage: 1EKW: Hundred kernel weight: PRO: Protein; SMK: Sound mature kernel vield: [MK: Immature kernel yield; GR1:
Grade 1; GR2; Grade 2; GR3: Grade 3; GR 4: Grade 4: GR1 HKW: Grade | hundred kemel weight: GR1 KL: Grrade 1 kemel length; GR1 KW: Grade |kernel width: SD L/W: Kernel

length, width ratio; O/L: ratio of oleic to linoleic fatry acid
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Effect of integrated nutrient management on growth, yield, quality and economics
of soybean (Glycine max L.)
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ABSTRACT

A field experiment was conducted during rainy seasons of 2010 and 2011 at experimentaf farm of Nagaland
University, Medziphema to evaluate the integrated nutrient management practices on productivity, quality, nutrient
uptake and economics of soybean (Glveine max L. Merrill) variety JS-97-32 grown in acidic soils, Results indicated
that application of FYM & 5 t/ha + RDF (20-60-30 kg/ha N-P,0,-K,0) + biofertilizer + S @ 30 kgiha + Co & 1
kg/ha was found to be effective in improving the soybean grain yield (2690.5 kg/ha}, protein (40.31%) and oil
content (20.1 1%) and nutrient (221.1-20.9-82.2-17.71 kg/ha N-P-K-S) uptake. Similarly, net return (59775.0)and

bencfit cost ratio (2.85) was also recorded higher.

The next best treatiment was FYM (@ 2.5 t/ha - RDF 4

biofertilizer + S (@ 30 kg/ha + Co @ 1 kg/ha, The minimum sced yield (1080 kgrsha), protein (36.56%) and oil
content (16.20%}, nutrient (85.6-7.5-35.2-5.74 kg/ha N-P-K-S) uptake, net return (316625) and benefit cost ratio

(1.05) was recorded under control.

Keywords: Biofertilizer, Cobalt, Farmyard manure, Nutrient uptake, Soybean, Sulphur

Soybean {Glvcine max L. Merrill) is established as
premier oilseed crop covering an arca of 9.3 million ha with
the production of 10.47 metnic 1. in india (AICRP, 2010).
Soybean being a high protein and energy rich crop and its
productivity is often limited by the low availability of
essential nutrients or imbalanced nutrition in India. Hence, a
balanced nwrient application is must to harness the
productivity of the crop. Soybean being a legume crop can
fixes nitrogen (N} from the atmosphere in conjunction with
its microbial symbiont Rhizobium. Continuous use of
chemica) fertilizers has reduced productivity and resulted in
imbalance of nutrients in the soil, which has adverse cffects
on soil health. Use of organic manures alone or in
combination with chemical fertilizers will help to improve
physico-chemical properties of the soils (Prasanna and
Kumar, 2011). Sulphur (8) is an important secondary
nutrient which helps in synthesis of amino acids (cystein,
methionine), chlorophyll, vitamins, metabolism of
carbohydrates; oil content and protein content and also
associated with growth and metabolism (Najar et af., 2011},
Sulphur also helps in nitrate reduction and assimilation of
nitrogen by root nodule bacteria. Bacteria on root nodules of
legumes require cobalt (Co) to synthesize B, for nitrogen
fixation. Application of Co decreased inhibitory effect of
nitrate on nedulation and significantly increased number and
size of the nodule (lain and Nainawatee, 20000, Cobalt also
promotes many developmental processes including stemand
colcoptiles clongation, opening of hypocotyls hooks, leaf
disc expansion and development (Kandil, 2007). Under
condition of Co deficiency, methionine synthesis s
depressed which leads to lower protein synthesis of heme
{iron porphyrins) in the bacteriods. Keeping these facts, a
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field experiment was conducted to investigate the effect of
farmyard manure {FYM), biofertilizer, S and Co on growth,
yield, quality. nutrient uptake and economics of soybean.

MATERIALS AND METHODS

The field experiment was carried out during rainy seasons
of 2010 and 2011 in the Experimental Research Farm of
School of Agricultural Sciences and Rural Development,
Nagaland University, Medziphema, Nagaland, The farm is
located at an altitude of 310 mwith the geographical location
of 25°45'45" N latitude and 93°53'04" E longitude. The soil
of the experimental farm is sandy loam in texture with pH 4.5
and 13.0 g/kg organic carbon. The available N, P,O,, K,O
and S content are 250.8, 17.9 and 165.3 and 9.82 kg/ha,
respectively. The experiment was lald out with three
replications in randomized block design with twelve
treatments (Table 1}. A common dose of nitrogen (@ 20 kg,
phosphorus @ 60 kg and potassium @ 30 kg/'ha were applied
a$ basal through diammonium phosphate and muriate of
potash, respectively, Before one month of sowing FYM
(0.46-0.22-0.52% N-P-K. respectively) was applied as per
treatments and seeds were treated with biofertilizer
(Bradvrhizobinm japonicnm 4 phosphotica) @ 20g/kg sced
except control (1) and RDE{T.). Sulphurand Co e 30 and
I kg/ha was applied through phosphogypsum and cobalt
chloride, respectively as per treatments. Soybean varicty
I5-97-52 was used as the test crop. Seeds were sown during
second fortnight of June and harvested at physiological
maturity during both the years. Allthe cultural practices were
followed as per package of practices. The data on dry weighe,
nodule number, nodule dry weight and branches/plant were



Efficacy of soil amendments with neem cake and bio-control agent on the
incidence of Macrophomina stem and root rot of sesame (Sesamum indicum L.)
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ABSTRACT

Stern and root rot of sesame (Sesamum fndicum 1) caused by Macrophominag phaseoling infects high percentage
ol plants and consequently leads 1o significant yield losses in rainfed crop especially in Rajasthan. The continuous
use of chemicals has deleterious effect on the beneficial microorganism in soil. in addition to the residual preblem
and development of resistance by the pathogen. Field experiments were conducted during rainy seasons of 2006 and
2007 at Agricultural Research Station, Mandor - Jodhpur {Rajasthan) to find cut the efficacy of soil amendments
with neem cakes and with bio-control agent ( Trichoderma viride} on the incidence of stem and root rot of sesame.
Minimum incidence of stemand rootrot{3.32%) and highest seed yield (924 kg/ha) was recorded in soil application
of neem cake {250 kgha) + seed treatment with Trichoderma viride {9.4%) + sett application of Trichoderma viride
(@ 2.5 kg/ha. This treatment gave 82.27% disease control and 43.92% yield increase with B:C ratio of 2.88.

Key words: Bio-agent. Macrophomina phaseoling, Neem cake, Seed reatment, Soil application, Trichoderma vivide

Sesame (Sesamum indicum L), commonly known as til
is the oldest indigenous oilseed crop, Sesame diseases under
favourable conditions in rainy season cause stgnificant foss
in yield (10-100%). Stem and root rot of scsame caused by
Muacrophomina phaseolina infeets high percentage of plants
and consequently leads to yield losses in rainfed crop
especially in Rajasthan. The continuous use of chemicals has
deleterious effect on the beneficial microorganism in soil, in
addition to the residual problem and development of
resistance by the pathogen. In earlier studies, it was observed
that seed treatment with Trichoderma viride was found
effective for the management of Macrophomina stem and
root rot of sesame (Rajpurohit. 1999). Integrated discase
management plays a vitat role in increasing the productivity.
On the basis of results of earlicr studies, efforts were made
to test seed treatment in combination of soil application of
bio agent and neem cake for management of Macrophomina
stem and roof rot under field conditions in the present study.

An experiment was conducted in randomized block
design with five treatments and four replications with plot
size of 4 m x 2.4 w. on sesame during rainy season of 2006
and 2007 at Agricultural Research Station, Mandore,
Todhpur (Rajasthan} te find out the efficacy of soil
amendinents with aeem cahes and with bio-control agent on
the incidence of Macrophomina stem and reot rot. Details of
the treatments were ncem cake (500 kg/ha), neem cake (250
kg/ha), neem cake (250 kg/ha) + sced treatment with
Trichoderma  viride (04%) + soil application of
Tri.choderma viride (@ 2.5 kg/ha, seed trcatment with
n".c'ﬁ”d@i"MG viride {(0.4%) + soil application of
Trichoderma viride @ 2.5 kg/ha and control. The cake was

J. Oilseeds Res., 29¢(2):178-179, December, 2012

178

incorperated in soil and mixed thoroughly before sowing.
The bio-agent Trichoderma viride was added in farm yard
manure {5 days prior to its apphication and kept m shade and
the incidence of Macrophomina stem and root rot was
recorded before harvesting.

Minimum in¢idence of Macrophoniina stem and root rot
(3.32%) and highest seed yield (924 kg/ha) was recorded 1n
so1l application of ncem cake (250 kg/ha)y + seed treatment
with Trichoderma viride (0.4%) + soil application of
Trichoderma viride (@ 2.5 kg/ha this was followed seed
treatment with Trichoderma viride (0.4%) + soil application
of Trichoderma viride (@ 2.5 kg/ha (percentage disease index
6.08%, sced yield-816 kg/ha). Highest disease (18.17%) was
recorded in control. The sesame stem and root rot can be
managed by soil amendment with neem, castor, and mustard
cake @ 1.0 t‘ha (Rajpurohit, 2008). The efficacy of cakes
might be duc to antifungal substances which inhibited the
growth of the pathogen but not so inhibitory against natural
antagonist micro biota especially fungal antagonists present
in the soil { Dubey and Patel, 2000). Two years experimental
results revealed that soil application of neem cake (2350
kg/hay + seed treatment with Trichoderma viride (0.4%) +
soil application of Trichodernia viride (@ 2.5 kg/ha reduced
Macrophomina stem and rool rot from 18,17 to 3.32% and
increased seed yield from 642 kg/ha to 924 kg/ha with B:C
ratio 0f 2,88 (Table 1). Hence, for organic sesame production
soil application of neem cake (250 kg/ha) + seed treatment
with Trichoderma viride (0.4%) + soil application of
Trichoderma viride @ 2.5 kg/ha may be recommended for
management of stem and root rot discase of sesame.



EFFICACY OF NEEM CAKE AND BIO-CONTROL AGENT ON MACROPHOMINA STEM AND ROOT ROT OF SESAME

Table 1 Studies on the efficacy of soil amendmenis with neern ¢akes and bio-control agents on the incidence of stem and Tool rol in sesame

Treatment Macrophoiiing stem aid root rot (Yo) Seed vicld (kg'ha) B:C
2006 2007 Mean 2006 2007  Mcan  ratio
teemcake (SGG kg/haj 640 {14,605  STHIIEEPF 609 49 12 869 .72
Neem cake (250 kg/ha) 8.43{16.85)* 8.33(16.94)* .48 553 944 748 1.6l
Neem cake (250 kgfha) +seed weatment with Trichoderma viride (0.4%) 487 (12.74) 1.78(7 40y* 332 TOR 1140 924 288
- soil application of Trichoderma viride @ 2.5 kg'ha
Seed treatment with Trichoderma viride {0.4%) + TI(15.67y 485(12.64)* 608 625 1008 216 5.46
soil application of Trichederma viride @ 2.5 kg/ha
Control 15.31(22.95y%  13.03 (2108 18.17 423 861 642 -
SEm = 0.80 1.24 3501 31.4
COP=0,05) 2.63 271 114 68.4
CY (%) 8.4 12.3 102 54

*Angular (rgnsformation value.
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The Indian Society of Oilseeds Research introduces two biennial awards viz., ISOR Best Research Paper
Award (ISOR-BRPA} and ISOR Best Ph.D). Thesis Award (ISOR-BPTA) from the years 2009-2010. The nature and
guidelines of the awards are presented hereunder:

ISOR BEST RESEARCH PAPER AWARD (ISOR-BRPA)

Name of the Award
Donor of the Award

Nature of the Award
Purpose of the Award

Administration of the Award

Eligibility for the Award

Subiject matter of the article

Expression and Presentation

ISOR Best Research Paper Award (ISOR-BRPA)

Indian Society of Oilseeds Research, Hyderabad

It is a biennial award consisting of * 5000/- (Rupees five thousand) cash
prize and certificate for the best research paper published in the Indian
Journal of Qilseeds Research.

To motivate high quality research amongst the oilseed researchers and to
recognise outstanding work done in the field of ailseeds research,

The Indian Society of Qilseeds Research shall retain the right to
designate the general areas of scientific endeavour in which the award
shall be made.

The Society shall have the sole right of selection of the recipient of the
award and of the formulation of the rules governing such selection

All the full research papers published in two calendar years are eligible
for the award. The award shall be made for notable and original
research work and not for routine investigations. The candidates shall
be judged on the basis of the original and or applied research waork
done.

The article should be contributed exclusively to the Journal of Qilseeds
Research.

If any of the selected article is written jointly by more than cne author,
the award amount will be equally divided amang the authors.

The article should be based on original or applied sesearch. Articles
which have been reproduced from other publications, seminar papers,
etc., are excluded from competition.

The article should made an important contribution to the
understanding related to oilseeds.

Advanced concepts should be clearly and concisely expressed in the
simplest possible fanguage. The article should be well arranged in that
the facts, data and discussion are presented in a logical sequence.

Where the illustrations are appropriate and important for clarify of
presentation and it should be judged on its quality and effectiveness,
Judges are also expected to consider whether or not illustrations (in its
absence) or additional iliustrations might have contributed to the
clarity and effectiveness of presentation.

Facts and data presented should be documented as to source and
verified either from the author awn research or by reference to work
performed or opinions advanced by other authorities. On the basis of a
consensus of the judges, the article should be chosen for the award
giving weightage as indicated below keeping in view the points
mentioned above.



Judging Committee : & The society shall constitute a Panel of Iudges to select the recipient(s)
of the award.

» The Panel of Judges shall judge the relative merits of the research
contribution made and recommend to [SOR the name(s}] of the
candidate(s) to whom the award may be made in accordance with the
procedure laid down.

Presentation of the Award :  The award shall be presented at the Biennia! Seminar of the Saciety or on
any their suitable occasion.

ISOR BEST Ph.D. THESIS AWARD (ISOR-BPTA)

ISOR has instituted an award viz., ISOR Best Ph.D. Thesis Award (ISOR-BPTA) to motivate high quality
fundamental and applied research amongst Ph.D. Scholars in India in the field of oilseeds. This is a biennial
award open to all Indian students in the field of oliseeds research. The award carries a citation and cash prize of
Z 5000/- (Rupees five thousand only). Only those theses are considered for this award for which final viva-voce
ts completed by 31% December of the second year of the two vear period for the award is meant. Far example:
applicants for 2010 and 2011 should have completed their final viva-voce examination by 31¥ December, 2011,

Research warkers in the field of oilseeds interested to apply for this Award are required to send their
nominations through proper channel along with a copy of the thesis submitted by them for their Ph.D. Degree
together with seven copies of synopsis, highlighting the significance of research. The nominations should be
accompanied by a certificate from the concerned Head of the Department that the research work of the
candidate has been a significant factor in obtaining the data presented in the thesis leading to the conferment of
Ph.D. Degree.

All the nominations together with appropriate certificates should be send to Secretary, Indian Society of
Oilseeds Research through the concerned Head of Department by the notified date to be announced while
inviting nominations.

All the theses submitted would be judged by a panel of judges appainted by Executive Committee. The
Executive Committee, whose decision is final, shall approve the report of the judges.
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TA/DA as admissible shall be paid to recipient of the award for his journey from his place of work to the
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the highest seed yield during the course of study as well as
pocled analysis except the year 2008-09 where it was at par
with DCH 177. Hybrid DCH 177 ranked on second position
followed by GCH - 4. Similar findings were also reported by

Anonymous {2010},

Table | Seed yield of castor (kg'ha)

Year
Treatmen WOT-0R 200800 2009-10 Pooled
Fertility level (% RDF)
0 2388 2040 1819 2082
50 2899 2490 2364 2585
100 3332 2922 2902 3052
150 3696 3179 3228 3367
SEm + 105 123 54 49
CD (P=0.05) 363 426 187 147
CV (%) 133 179 81 138
Genotypes
48-1 2834 2527 2488 2617
GC-2 2865 2418 2282 2521
GCH 4 3032 2603 2493 2710
DCH 177 3144 2833 2671 2883
GCH7 3519 2903 2058 3128
SEm = 114 §3 686 52
CD (P=0.05) 329 238 186 144
CV (%) 12.8 0.7 8.8 1.z
FxG NS NS sig sig
Table 2 Seed yield (kg/ha) of castor influenced by
F x i interaction {Pooled)

Fertility level Genotype
(% RD¥) A4 G020 GOUd Dl(jlj Geny e
0 209 195¢) 2022 2029 2262 2082
50 2483 2310 2519 2578 3034 2585
100 2841 2769 2008 3341 3400 3082
150 3034 3016 3389 3584 3814 1367
Mean 2617 2521 2710 2883 3128

r:ilel:? Genotypes Fx G
SFm ¢ 10 s2 [an
CD (P-0.05) 147 144 2%y
CV. (%) 13.7 1.2 11.2
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Table 3 Econemics ol different treatments {Main cffect)

Seed  Gross Costof Net
Treatiment vield rerns culiivation remms  BCR
(kasha)  (T'ha) (Frhaj (Z'ha)
Fertility level (%% RDE)

o 2082 T2870 0 31340 41530 233
50 2385 90475 33133 57342 273
100 3052 106820 34000 72820 314
i50 3367 ({7845 34868 82977 338
Genovype .

48-1 ’ 2617 91595 31340 60235 2492
GC-2 2521 BB235 0 33133 535102 266
GCH 4 2710 948350 34000 6GB3Y 279
DCH 177 2883100905 34868 66037 289
GUH T 3128 109480 33336 76144 328

Selling price of castor seeds: 35 Tkg

Interaction effect of F x G The interaction effect between
fertility levels and genotypes was found signiticant in pooled
analysis. The results indicated that seed vields of castor
genotypes were found to be increased with increase in
fertility levels from 0 to 130% RDF. Significantly highest
seed yield of castor was observed with GCH-7 when it was
fertilized with 150% RDF followed by DCH-177. GCH-7
hybrid responds to high ferulity because it has profuse
branching ability and high yiclding capacity under irrigated
condition.

Econemics: The figures on economics of different treatments
presented in table 3 indicated that the maximum gross
rcturns, nhet returns and benefit cose ratio (BCRY recorded
with application of 130% RDF followed by 100% RDF. In
case of genotypes, GCH-7 registered the highest gross
returns, net realization and BCR followed by DCH 177, The
ceonomics of different treatment combinations revealed that
the maximum gross returns, net returns and BCR were
registered by GCH-7 followed by DCH 177 hybrid when
fertilized with 150% RDF.
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ABSTRACT

A scale was developed and standardized to assess the resource use management {RUM) behaviour of castor
(Ricinus communis L)) growers. The purpose was to suggest strategies to increasc the castor production and
productivity in India through effective RUM practices. Analysis of the data collected through the standardized scale
in Andhra Pradesh and Gujarat with 120 and 180 randomly sclected castor growers, respectively as respondents
revealed that the castor growers had low to medium and medium to high level of RUM bchaviour, respectively in
Andhra Pradesh and Gujarat, Castor growers with small and medium farm size in Andhra Pradesh and with small
farm size in Gujarat had low to medium level of RUM behaviour. Management of resources viz., cropping syslems,
seeds. soil-maisture, insect pests and diseases significantly contributed to castor productivity in Andhra Pradesh,
whereas nutrient management, discasc management and irrigation management had highly significant contribution
towards castor productivity in Gujarat. Young farmers with higher income and education in Andhra Pradesh,
whereas experienced and farmers with large farm size, higher educational status, annual income and those who
directly participate in agriculture in Gujarat were effective in management ol resources with respect to castor
cultivation. Information about effective RUM practices needs to be popularized among castor growers through
frontline demonstrations (FLDs), capacity building programmes and campaigns cte, in order to increase castor
production and productivity in India.

Keywords: Castor growers, Castor production in India, Resource-use management practices, Strategies

Castor {Ricinus communis L.)1s an important non-edible
oilseed crop and occupies an important place in the country's
vegetable oil and industrial economy. The crop is mostly
confined to Gujarat, Andhra Pradesh and Rajasthan.
Although other states like Tamil Nadu, Karnataka, Orissa,
Maharashtra, parts of Madhya Pradesh, Bihar and
Chbhattisgarh also cultivate castor, their contribution to cither
area or production is limited. Presently, castor is grown over
an arca of §.7 lakh ha with a production of 1.7 lakh t. and
productivity of 1352 kg/ha in the country (Venkattakumar
and Hegde, 2010). Gujarat and Andhra Pradesh put together
contribute to 68.3% of the total castor area and 80% of the
total castor production in the country. The crop has been
cultivated under resource-rich irrigated conditions in Gujarat
with very high productivity (1963 kg/ha), while in Andhra
Pradesh, the crop has been cultivated under rainfed and poor
resource management conditions, with very low productivity
(309 kg'hay, There exists a wide gap between actual and
putential yield levels ol castor in both Gujarat and Andhra
Pradesh, which is due to improper and ineffective RUM
behaviour of the castor growers (Prasad, L 2002:
Ramanjaneyulu and Padmaiah, 2003; Raghavaiah et al.,
2006 and Padmaiah, 2007). Such gap resulted in near
stagnation of castor production in the country over past
decade (Fig. 1).
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Fig. 1. Castor area (060 ha), production {*000 1} and productivity (kg/ha) in India

The reasons for yield gap in castor and castor production
constraints can be overcome through efficient RUM practices
{Ramanjancyuly and Padmaiah. 2003}, Thus, there is a need
to improve the RUM behaviour of castor growers under both
irrigated and rainfed situations in order to overcome
production constraints and increase castor productivity, for
which, "assessing the actual RUM behaviour of the castor
growers”, is obviously, a pre-requisite. Henee, a project was
formulated to assess the resource-use management behaviour
of castor growers in the country, so that pragmatic strategies
can be suggested to improve the castor productivity.



VENKATTAKUMAR £T 4L,

MATERIALS AND METHODS

In order to measure the RUM behaviour of castor
ETOWETS in the country, it was decided to construct a
summated-rating scale. An exhaustive listof RUM indicators
was selected based on the review of literature, package of
castor production technologies recommended and with
thorough discussion with the researchers who have fairly
sufficient research expericnce in castor. The list (I8
indicators) was subjected to relevancy rating by castor
researchers (41) working alf over the country in Directorale
of Oilseeds Research (DOR), Hyderabad and in All India
Coordinated Rescarch Project (AICRP) on castor on a
five-point continuurn (Most relevant, relevant, some what
relevant, irretevant and most irrclevant). The rating was
analyzed using mean and standard normal variant (Z)
measures. All the indicators (9) with positive 'Z' values and
with mean valucs higher than overall mean were selected for
constructing the final scale. The final scale was construcied
by writing items to the selected indicators based on the
recommended castor production technologies. A total of 51

such items were constructed. The content validity of the scale
after construction was assessed through the castor
researchers who have fairly sufficient experience, The
validity of the scale was assessed through split-half method
(odd-even method) using Spearman-Brown prophecy
formula reported by Singh (2002) and the construct validity
of the scale was assessced through correlation method
(correlation between RUM behaviour of castor growers and
their adoption behaviour towards recommended castor
production technologies) in non-sampling area. Thus, the
scale constructed was standardized to measure the RUM
behaviour of castor growers all over the country. Surveys
were conducted in Andhra Pradesh and Gujarat to assess the
RUM behaviour of castor growers with the standardized
scale following the methodology as furnished in table I
Post-survey stratification was done to categorize the
respondents into small (farm size - less than or equal to 2 ha),
medium (farm size - between 2 and 5 ha) and large (farm size
- more than or equal to 5 ha) and analyze their distribution
with respect to resource-use management towards castor
cultivation,

Table | Methodelogy followed

State* Andhra Pradesh (Rainted)

Cujarat ([rrigated)

District™

Sampling procedure Simple random sampling

Number of farmers 120
Data cotlection January-March 2009
Instrument

Statistical tools used

Level of RUM amanyg farmers’ categorics

Indicators of RUM contributing to castor productivily

Factor atfecting RUM behaviour

Mahabubnagar (major castor growing district of Andhra Pradesh)

Difference in RUM behaviour of farmers” categories

Banas Kantha, Sabar Kuntha and Mehsena (Major
castor grawing districts of Gujarat)

Proportionate random sampling
VRO

January 2010

Standardized scale to measure RUM behaviour of castor growers -

Kruskal Wallis test, Chi-square test
Mean, S0, percentuge analysis
Multiple regresston

Simple cocrelation

*Damodaram and Hepde, 2007

RESULTS AND DISCUSSION

Distribution of respondents according to their RUM
behaviour: Majority of the castor growers had small to
medium farm size. The difference between RUM behaviour
of castor growers with small, medium and large farm size
Was highly sigminicant w1y devel of probability both
Andhra I-_’radesh and Gujarat {Tablc 2). Most of the castor
growers in Andhra Pradesh with small and medivum farm size
1\ive:re having low to medium level, whereas most of the
pE\ll"mers; with large farm size had medium to high level of

UM behaviour {Table 3). As far as Gujarat is concerned,
mostof the castor growers with small farm size were having
OW 1o medium level, whereas most of the farmers with

. Oilseed.
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medium and large farm size had medium to high level of
RUM bhehaviour, The difference in distribution of castor
growers with small, medium and large farm size with respect
to their RUM behaviour was highly significant in both
Andhra Pradesh and Gujarat. These results imply that
intensive efforts are needed o improve the RUM hehaviour
of furmers with small and medium farm size m Andhra
Pradesh and farmers with small farm size i Gujarat.
Overall, the castor growers in Andhra Pradesh had low w©
medium level, whereas the castor growers in Gujarat had
medium to high level of RUM behaviour. The indicator-wise
distribution of respondents in Andhra Pradesh and Gujarat
has been given in tabie 4.



EFFECTIVE RESOURCE MANAGEMENT PRACTICES IN CASTOR

Table 2 RUM bchaviour of castor growers

Table 5 RUM indicators conlributing to castor productivity

Farmers® Andhra Pradesh (N=1203 Gujarat (N=180)
categories Yo of farmers  K-Wvalue % of farmers  K-W value
Small 35.0 46.0
Medium 40.0 370

14.80** 29 53
Large 25.0 17.0 o
Total 100.0 100.0

% Significant at 1% level of probability

Table 3 Distribution of castor growers according to RUM behaviour

Farmers® categories (%)

{H{T};\;} ol Andhra Pradesh Gujarat
Small Medium Large Mean Small Medium Large Mean
Low 429 354 67 308 229 60 6.7 139
Medium 0.0 0 52,0 600 533 TI1 672 833 717
High N 45 333 159 60 268 100 144
Total 100.0 100 1000 100.0 100.0 1060.0 100.0 100.0
Mean 132 277
SD 53 32
X 16.50%* 21.40**
** Significant at 1% level of probability
Table 4 Indicator-wise distribution of castor growers with
respect to RUM

. . Levels of RUM

Indicators of RUM management ~mdhra Pradech Gjarat

Land Low-medium Low-medium
Cropping systems Low-medium Mediurn-high
Seed Low-medium Low-medium

Soil-moisture Low-medium Medium-high
Medium-high
Low-medium

Medium

Low-medium
Medium-high
Medium-high

Nutrient
Weed
[nsect-pest

Disease Medium-high  Medium-high
[rrigation Medium-high Medium-high
Overall Low-medium Medium-high

Indicators contributing to castor productivity and
profitability: Management of cropping systems, seeds,
soil-moisture, insect pests and  diseases had highly
significant contribution towards castor productivity in
Andhra Pradesh (AP)., whereas nutrient, discase and
irrigation management had highly significant contribution
towards castor productivity in Gujarat (Table 35).
Soil-moisture management had significant contribution
towards castor productivity in Gujarat. The resulls implicate
that the castor growers have w eflectuvely manage the
resources viz., Cropping systems, seeds, soil-moisture, insect
pests and diseases to increase castor productivity in'Andhra
Pradesh, whereas the rcsources wviz., nutrient, disease,
soil-moisture and irrigation in Gujarat. Intensive transfer of
technology efforts like frontline demonstrations (FLDs),
capacity building programmes and campaigns to popularize
this information are to be implemented on pricrity basis,
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Lnstandardised coefficients

Castor productivity-

Indicator of RUM Castor productivity-Al

Gujaral

Beta value SE Beta value Sk
Constant -77.80 53.9 -0.55 1081.63
Land management 0.17N§ 0.38 15,39 NS 40.42
Cropping system management  5.69%* 2.05 19.32 NS 3591
Secd management 3728 083 3 T4NS 5.63
Soil-moisture management 17.50%* 3.20 53.40* 32.35
Nutrient managenent S5RTE 2.75 FO. 444 3.43
Weed management 114 NS 7.32 REINS 54.45
Insect pest management R.T3** 3.07 12.09 NS 1597
Disease management 350+ 1.45 135.23¥* 2145
Irrigation management 276 NS 7.14 117.38%> 3233

SE Standard error; AP~ Andlhra Pradesh; **-sigmificant at 1% probability;
*-significant at 5% probability

Relationship between independent variables and RUM
behaviour of the respondents: The socio-economic
variables of castor growers that influenced the RUM of
castor growers in Andhra Pradesh and Gujarat arc given in
table 6. These results imply that young farmers with higher
income and education in Andhra Pradesh, whercas
expericnced farmers with large farm size, higher educational
status. annual income and those who directly participate in
agriculture in Gujarat were effective in managing the
resources with respect to castor cultivation. Hence, such
farmers can be selected for demonstration of significantly
contributing RUM indicators and improved production
technologies. They may also be utilized as resource persons
in capacity building programmes of development
departments and research institutes to convince other castor
growers towards adoption of cffective RUM in castor
cultivation. '

Tablc 6 Factors affecting RUM behaviour of castor growers in India

RUM of Andhra RUM ot Gujaral

Factor Pradesh fapmers tarmers
Age - 0.296%*
Education 0.33%* -

Farming experience -0.20* -

Farm size - 0.170%
Annual income 0.23* 0.269**
Nature of agricultural - 0.191*

participation

The study concluded that the castor growers in Andhra
Pradesh had low to medium level, whereas the castor
growers in Gujaral had medium to high level of RUM
behaviour. Castor growers ought to cffectively manage the
TESOUTCES viz., CTOppIng systems, seeds, soil-moisture, insect
pests and discases to increase castor productivity in Andhra
Pradesh, whereas the resources viz, nutrient, disease. soil
moisture and irrigation in Gujaral. Intensive technology
transfer ctforts are needed to 1Improve the RUM behaviour
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of farmers with small and medium farm size in Andhra
Pradesh and farmers with smali farm size in Gujarat. Young
farmers with higher income and education in Andhra
Pradesh, whereas experienced farmers with large farm size,
higher cducational status, annual income and those who
directly participate in agriculture in Gujarat were effective
in management of resources with respect to  castor
cultivation and hence. such factors may be considered for
selecting FLD farmers for demonstration of significantly
contributing RUM indicators and improved production
technologies and as resource persons for capacity building
programmes of development departments and research
institutes to convince the castor growers towards adoption of
effective RUM in castor cultivation.
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ABSTRACT

Seed yield is 4 complex character governed by several contributing characters. Hence, character association was
studied in the present investigation to assess the relationship among yield and its components for enhancing the
usefulness of sciection criterion o be followed while developing varieties. Correlation and path analysis was made
for nine characters 1n 30 genotypes of soybean [Glveine max (1) Merril], The sced yield was positively and
significantly associated with plant height (cm), number of pods/plant, number of primary branches/plant but
negatively corrclated with the test weight. Path cocfficient analysis reveled that number of pods/plant and number
of seeds/pod, test weight had positive direct effect on seed yield/plant.

Key words; Corrclation, Path analysis, Soybean

The soybean, [ Glveine max (L.} Merril] has emerged as
one of the major edible oilseed crop in the world. The
estimation of genetic correlation coefficient between yield
and its component characters has been immense help for the
indirect selection of the desired plant ideotype. Yield being
dependent on morpho-physiological characters of the
developing effective selection strategies. Path analysis
divides correlation coefficients into direct and indirect
effects. With this the breeder can determine the magmitude of
direct and indirect effect of different characters on seed
yield. Hence for a better insight into the cause and effect
relationship between different pairs of characters study of
correlation in conjunction with path analysis is essential,

A Ficld experiment was conducted with 30 genotypes
including three checks were grown during the rainy season of
2008, in a randomized block design replicated thrice at
rescarch farm of the Botany Department, College of
Agriculture, Latur. The spacing adopted was 45 cm x 5 cm.
Each genotype was sown in three row of 3 m length.
Recommended agronomic practices were followed to grow
a healthy crop. Observations were recorded on randornly
sclected five plants from each genotype for nine characters
viz., days to 50% flowering, days to maturity, plant height
(cm). onumber of primary branches/plant, number of
peds plant. number of seedspod. west weight (g). oil content
{%o) and sced yicldplant (g). Genotypic and phenotypic
corrclation coefficients were calculated as per Johnson et u/f.
(1955b). The direct and indirect contribution of various
characters of sced yield/plant was calculated through path
cocflicient analysis as per Dewey and Lu (1959).

*Part of M.Sc¢. Thesis submitted by senior author to MAU,
Parbhani-431 402 (MS).
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The genotypic and phenotypic correlation among the
yield and yield contnibuting characters in soybean are
presented in table 1. The genotypic and phenotypic
correlations were at par with each other suggesting the
negligible role of environment on the genotypic expression.
Seed yicld/plant component character was found to be
significantly and positively associated with number of
pods/plant, plant height and number of primary -
branches/plant. Similar results were also reported by Tawarc
et al. (1997).

The character association of days to 50% flowering with
days to maturity, plant height with number of pods/plant and
test weight with oil content per cent recorded significant and
positive association both at genotypic and phenotypic level,
However, number of pods/plant with test weight recorded
significant and negative association both at genotypic and
phenotypic level. Mukhekar et ¢f. (2004) supported negative
significant association between test weight and number of
pods/plant. They also reported negative and non significant
association between days to maturity and test weight.

Direct and indirect effects of the yield components on
seed yield/plant showed, number of pods/plant cxcrted
maximumdircct effect followed by seeds/pod and test weight
(Table 2). The direct effect of pods/plant on vield has also
been reported by Rasaily er ol (19%6) Taware er of (1997)
and Mukhekar et af. (2004). Hence, selection based onabove
traits would be cffective in inereasing yield. Plant height,
number of seeds/pod and oil content had positive and direct
effect on seed yield/plant. Similar result also reported by
Sharma ez al. (1983) and Samaiya er al. (1990). However,
these effects are of low magnitude. In contrast, days to 30%
flowering had negative direct cffect on sced yield/plant
(Sharma et al., 1983). The yield contributing characters plant
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height, number of primary branches/plant and days (o
maturity via number of pods/plant had positive indirect effect
and high magnitude on yield both at genotypic and
phenotypic level. These results arc in conformity with the
results of Rasaily er al. (1986 b).

Through the study of path analysis 1t was apparent that
maximum direct effects were exerted by number of

pods/plant, number of seeds/pods and test weight. Out of
these three pods/plant exhibited positive and significant
correlation with seed yicld/plant, therefore, these characters
may be considered as the most important yield contributing
characters and due emphasis should be placed on these
characters while breeding for high seed yield in soybean.

Table 1 Genotypic and phenotypic correlation coefficients for nine characters in soybean

Character Days 1o §0% Plant height - No. of primary - No. of pods/ No,lnl‘ Days ta Test weight  Oil content  Seed yield/

flowering (cm) branches/ plant plant seeds/ pod _maturity (g) (%) plant (g)

N . 1.000 0.227 -0.358% 0.109 0.229 0.529%* 0.177 -0.029 0.141

Days to 50% flowering 1, -y ggq 0.209 -0.307 0109 - 0222 0519%*% (163 0024 0130
Plant height (¢cm) G 1.000 0.267 0.547%% 0.115 0.33¢ -0.003 (1082 0.672%*
P 1.G00 0.211 0.493% 0.096 0.295 0012 0.077 0.595%+*
No. of primary G 1.000 0.305 0.130 -.229 -0.007 0018 0.496%*
branches/plant r 1.000 0.266 0112 0,193 0.016 0.034 (r431%
No. of pods/plant 8] 1.000 -0.212 0.248 -0.574%* -0.101 0.800%*
P 1.000 -0.208 0.247 -(.540%=* -0.007 [.775%*

No. of secds/pod G 1.000 0.013 0.080 -0.114 0.101

P 1.000 0.014 0.063 -0.102 0.103

Days to maturity G 1.000 -0.024 0.243 0.326

r 1.000 -0.022 0227 0.314

Test weight (g) G 1.000 0.524%* -0.215
P 1000 0.464** -0.196

Qil content (%) G 1.000 0.168

P 1.000 0.145

*, *¥* indicates significance at 5 and | percent level respectively.

Table 2 Genotypic path analysis for direct and indirect effects of yield component on seed yield of soybean/plant

Character Days to 509’€] Plant height No. of primary ~ No. of pods/ No. of sceds/ Days ‘ro Test weight  Oil content Gcnoly}—sic cnrrela[ion
flowering {cm} branches/plant plant pod maturity (g) {0} coeflicient with yield

Days to 50% flowering -0.06752 0.01537 -0.06336 0.09362 0.06003 0.06936 0.03557 -0.00394 0141

Plant height{crm) -0.01532 0.08540 0.04871 0.46884 0.03010 0.044912 -0.00057 Q01109 . 0.672*+

No. of primary branches/plant ~ (.02416 0.02277 0.18272 0.26123 0.03412 -0.03013 -0.00144 (.00248 0.496%*

No. of pods/plant -0.00738 0.04672 0.05570 0.85702%* -0.05548 0.03257 -0.11545 -0.01363 0RO

No. of seeds/pod -0.01549 0.00582 0.02382 -0.18163 0.26179 0.00175 0.01603 -).01540 0.101

Days to inaturity -0.03575 0.02868 -0.04191 0.21248 0.00349 0.13137 -0.00481 0.03278 0.326

Test weight(g) -0.01193 -0.00024 -0.00130 0.49154** 0.02085 -0.00314 0.20130 007074 0215

Oil content (%) .00197 (00701 0.00336 -0.08650 -.02986 0.03189 0.10553 0.13503 0.168

Residual Effect = 0.3566386; * and ** indicates significance at 5% and 1% level respectively.
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Combining ability analysis for yield and its contributing traits in Indian mustard
|Brassica juncea (L..) Czern and Coss|
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Mﬁn Castor and Mustard Research Station, S.D. Agnicultural University, Sardarkrushinagar-385 505, Gujarat
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ABSTRACT

The experiment carried oyt using diallel analysis excluding reciprocal comprised of seven parents and their 21
qraight F, mustard [Brassica juncea (L.} Czern and Coss.] hybrids. The ratio of general combining ability (gca) to
spectitc combining ability (sca) genetic variance for various characters indicated that. additive type of gene action
wis predominant for expressing traits like earliness, plant height, length of silique. sced/silique and oil content.
parent 1C- 385682 manitested good general combining ability forlength of silique, 1000 seed wetght and sil content.
parent SKM-0820 depicted good general combining ability for seed yicld and oil content. Parent RGN 143 expressed
eood zeneral combining abitity for seed/sitique and seed yield. The cross combinations [C-385682 x NDR 5-1,
GKM 0820 x NDR 5-1, and NDCC28 x NDR 3-i exhibited pasitive and significant scw effects for seed yield/plant.
These combinations for seed yield involved A x P, G x P and A x G combiners.

Key words: Combining ability, Diallel analysis. GCA, SCA

wMustard (Brassica juncea (L) Czern and Coss. ] is one of
the second 1m0st important oilsced crop in [ndia. Rapcsegd-
mustard acount for 22.7% of the total oiisecd production
and 19.2% of the total cropped area in the country. The
success of Y brgcdir_xg programime is determined by the
seful g combmlauon organized in the form of good
combiritg lines and isclation of valuable germplasm. Diallel
analvsis Gves 4D qverall genctic picture of the test material
i a singke generation.

Thematerial was grown in randomized block design with
three repﬁcations during the winter season of 2009 at Main
Castor and Mustard Research Station, Saradarkrushinagar
(Gujarat) The seven parents wiz., 1C 385682, SKM 0820,
NDCC 2% REM 619, NDR 5-1, SKM 0450 and RGN 145
and heir 1 E h_ybrids were planted in two row of 5 m
|ength having an inter and intra row spacing of 45 em x [5
. respecively. Observations were recorded on 3 randomly
{aken plant from parcnts and F, in each replication for days
o flowering- days to maturity, plant height {cm), length of
pain braret (cm), number of branches/plant. number of
qnt. Length of siliquae (cm), seed/silique, 1000 seed

siliquer! . . e
werehi 12 wead wield plant (o) and il conrent (94). Ol
Con{m was estimated using NMR method. Combining

abilin qulvsis was carried out as per Griffing (195@.

The anitysis of variance for combining ability (Table 1)
revealed hil. mean sum of square for gca was significant to
Hiehly i‘].:;mﬁgam tor all the traits except days to flowering,
davs o msUnLEY ar?d number of branches/plant while the sca
ct‘t:ecl:' sere significant for all the traits except days to
g, length of main branches length of silique,

mat . . .
igee and otl %. The ratio of gea to sca genetic

seed sl
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variance for various characters indicated that, additive type
of gene action was predominant for earliness, plant height
{Monpara and Dobariva, 2007), length of siliquae (Singh et
al, 2003), seed/silique and o1l content (Srivastava er al.,
2003y,

General combining ability; None of the parents recorded
good general combining ability for all the character under
study (Table 2). The parent IC- 385682 was good general
combiner for length of silique, 1000 sced weight and oil
content. SKM-0820 was good general combiner for seed
yicld and oil content. Parent RGN 145 was good general
combiner for seed/silique and seed yield.

The parents with good gee had fixable compenent of

variance like additive and epitasis compaonent and hence,
these parents ([C-385682, SKM 0820 and RGN 145y may be
used in future hybridization programmes as donor parents in
indian mustard. The findings were in conformity with the
findings of Singh et af. {20006).
Specific combining ability: Analysis of sca 1s an important
parameter for evaluating a combination for exploiting it
through heterotic breeding programme. A perusal of data
revealed that none of the crosses had high rimking sea effects
for all the characiers (Tuble 3).

1C-3835682 x NDR 5-1 and NDCC28 x RGN 145 for
garly flowering . NDCC28 x SKM 0450, SKM 0820 x RLM
619, NDCC28 x NDR 5-1 for dwarfness, IC385682 x
SKM&20 for number of branches/plant, 1C 385684 x SKM
0820, SKM 0820 x NDR 5-1, SKM 0826 x RGN 145 for
number of silique/plant. 1C-385682 x SKMO820, 1C-385682
x NDCC 28, [C-385682 x SKMOZ20 for test weight, whereas
for seed vield/plant positive and significant sca effects were
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found in F, hybrids 1C-385682 x NDR 5-1, SKM 0820 x
NDR 5-1, and NDCC28 X NDR 5-1. None of the crosses
were found positive and  significant effects for length of

main branch, iength of silique and oil content. The
combination for secd yield had involved Ax P, GxPand A
%X (G combiner.

Table 1. Analysis of variance for combining ability for various characters in mustard

Days to Days to Lengih of main

Number ol Number

Lenoth ol Sueed! 1000 seed  Seed yield: Oil

Source of variation d.f flowerity  maturity Plant height branches hrs:w;]l:ex sgs;:;x[a siliquac iliquae weight plant %41
GCA [} 292 12.45 450 4521* .46 267.88 ().22%+* 151 0,29%+ 270.96™* KA b
SCA 210 5.33% 30.68 105.6* 30.09 2.7 1035 71%* 0.03 .44 0. 11** 313.23% 0.40
Error 54 2.70 30.17 59.73 18.16 0.83 369.62 0.02 032 0.43 o 42,86 Q.67
o GCA -0.27 -2.02 38.27 1.67 EINE] -87.53 0.02 012 0.02 -4.69 0.31
o’ SCA 262 .51 4587 1193 1.94 GE6.09 .02 G.i2 008 270.37 -0.27
o’ GUAG" SCA -0.10 -3.97 0.83 0.14 -0.08 .13 1.2%8 0.99 027 -0.02 -1.14

*and ** indicate significant at £ ~ (.05 and P — Q.01 levels, respectively.

Table 2 Estimation of general combining abil

ity (GCA) cffects of different characters

N Days w Days to plant Length of Nhumbfi‘]r Ot Number  Length of Seeds silidu: 1000 seed Seed Gil
Parent flawering maturity height  madiv branches T;T;'ﬂfs' sitiqual plant  sihiquae meeds sthquie weeight yieldiplan (%)
1C 385682 0.34 -1.41 -0.095 -1.34 -0.62% -2.68 0.21%* 017 0.37* 2.0 0.65*
SKM 0820 -0.72 -1.56 -13.44%¥ A Bt 0.04 3.7 .01 0.26 -0.65 B.28** 0.96%%
NDCC 28 -0.14 1.58 -0.42 0.68 0.64* -(L61 -0.191%* -0.32 011 -0.66 -0.54%
RLM &19 £.5¢ 4£).04 SO -3.01* 0.04 0.77 -0.14%* D.55% -0.15% -3.05 -0.15
NDR 5-] 0.96 0.14 601 3.03* -0.36 -9.37 -0.134% -0.39* -0.03 ~5.85% -.6a%
SKMO0450 012 114 -0.15 .57 (.09 8.52 -0.76%* .31 ~(LOG -6,04% -0.11
RGN 145 0.03 0.14 -0.97 224 0.1% 0.19 007 0.51** n.07 5.23% 17
S.E.(gi) £ 0.5 1.70 2.39 131 0.28 593 0.04 017 005 2.02 0.25
SEfpi-pi) + Q.78 2.39 364 2.01 0.43 5.00 006 0.27 408 3.09 n.39

*and ** indicate significant at P = 0.05 and P — 0.01 levels. respectively.

Table 3 Sca cffects of' three best crosses along with per se pertormance and gea combination for six characters in mustard

Character Jvbruds sea 2o poer se performance [Rank)
Gram yicld/plant SKM 0820 x NIIR §-1 46.17+* GxP (1797 (1)
1C 385682 x NDR 3-1 26,534 AxP 9217 (2
NDCC 28 x RGN 145 1R.05** i AxG 79.50 {(~)
Days to flowering 1C 3850682 K NDR 5-1 -4.09%* . AXA 40 87 (1}
NDCC 28 x RGN 145 -3.23* AxA 40.93 (2)
Plant height SKM (820 x RLM 619 -13 K[ GxP 126 (1
Number of branches:plant 3C 385682 x SKM 082( 2.04%* PxA 16,13 (1)
Number of sihiqua/plant 1C 385682 x SKM (820 40.64* AxA 27093 (1)
SKM Q820 x NDR 5-1 38.86* AxP 262,47 (-)
SKM 0820 x RGN 145 34.50* AxA 26767 (0
100 seed weight IC 3835642 x NDCC 2§ O.44% Gx .54 {1y
1€ 385682 x SKM G821 0.32% GxA 4.47 (2)
10 383682 x SKM 50 0.32* GxA 4.43 (-}

G =Good, A= Average: P — Poor: * and ** indicate significant at P~ 0.05 and
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ABSTRACT

Sixty sesame (Sesamum indicum L.} varictics were evaluated for their variability and genetic divergence. There
was a considerable variability in the sesame genotypes for all the traits studied. The heritability estimates and genetic
advance were high for seed yield/plot and plant height indicating the predominance of additive gene cffects for these
characters. Seed yield/plot had significant pesitive corrciation with capsules/plant. plant height and primary
branches/plant, whereas 1000 seed weight had significant negative correlation with all the traits studied barring seed
yield/plot. The genotypes were grouped into eleven clusters and maximum intercluster distance was observed
between cluster 1X and X followed by cluster V1 and 1X, Considering cluster means and intercluster distances
bybridization between Punjab Til-1 with cluster 1X entries (CO-1, E-8, Swetha-Til, Hima. Tarun) and cluster 1V
entrics (PKDS-11, Kanak, Uma, Nirmala, Prachi, Tilothama, Goutama, Chadana, Varaha) with cluster VI entrics
(TC-25, N-32, TKG-306) are expected to give promising and desirable recombinants.

Key words: Correlation, D analysis. Genetic variability, Sesame

Sesame (Sesamum indicum L)) is the oldest oilseeds
knewt and used by man, India is the largest producer and
gXporer pf sesame in the world. The crop has largest
diversity In cultivars and grown throughout the country. A
huge rumber of high yielding varieties were released so far
in India for cultivation in different agro-climatic situation.
The rleased varieties have obvious divergence with respect
to plant tvpe, seed colour, boldness etc., as per the specific
local preference and demand. However, the increase in
prodwtisity of sesame in India is not so impressive as
compared Lo other sesame growing countries in the world.
Henee. there is an immediate requirement to develop highly
hetentic hybrids and obtaining desirable transgressive
segregants,

Aquantitative estimation of the genetic diversity present
among the genotypes helps the breeder to attempt crosses
perwecndesirable diverse genotypes for generating sufficient
gemetic variability (Solanki and Gupta, 2001). Henee, present
sy aimed at revealing the extent of diversity available
among the released sesame varicties to cnable selection of
better parents in hybridization programmes.

Thepresent investigation consisted of 60 sesante varieties
released In India received from Sesame and Niger Project
Coordinating Unit, Jabalpur. The material was raised during
i wisen ot 2007wt Regional Agricultural Research
Staton. ANGRAU, Jagtial in randomized block design with
woreplications. Each genotype was raised in five rows of 3
m long adopting a spacing of 30 ¢m x 10 ¢cm. Normal
recommended  cultural practices were  followed, Five
ol sclected plants were observed for recording
biomeine measurements on three traits viz., plant height,
primary branches/plant and capsules/plant whereas, the traits
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viz., days to 50% flowering. days to maturity, 1000 seed
weight and secd yield were recorded on whele plot basis.
The data was subjected to statistical methods of analyses of
variance (Panse and Sukbatme, 1961}, The coefficient of
variation (Burton, 1952}, heritability in broadsense (Lush,
1940), genctic advance (Johnson ef al., 1955), correlations
{Robinson e ¢f., 1951) were caleunlaied a5 por the standard
statistical methods. The genetic divergence was estimated
using the Mahalanobis D7 statistic and the populations were
grouped into clusters by following Tocher's method
described by Rao (1952).

The analyses of variance revealed highly signiticant
differences among the genotypes for all the traits indicating
the presence of considerable amount of variability.
Genotypic and phenotypic coctficient of variations were high
for seed vieid/plot, capsules/plant, primary branches/plant
and plant height whereas, the lowest for days to maturity.
These results were in conformily with Solanki and Gupta
(2001). The differences between genotypic and phenotypic
coefficients of variation were low indicating the little role of
environment on these characters.

The higher esthnates of heritability coupled with higher
genetic advance for secd yield/plot and plant height
indicating that heritability of these traits is mainly due to
additive etfects and direct selection s effectine,

For performing efficient sclection, genotypic and
phenotypic corrclations were calculated and presented in
table 1. The genotypic correlations were slightly higher than
phenotypic correlations indicating very little environmental
effect for the traits. Seed yield/plot had significant positive
correlation with capsules/plant, plant height and primary
branches/plant. Similar results were reported by Biswas and
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Akbar (1995): Solanki and Gupta (2001); Mukhekar er al.,
(2003). However. 1000 seed weight had significant negative
correlation with primary branches/plant, capsules/plant, days
to 50% flowering, days 1o maturity and plant height.

Based on relative magnitude of D7 values 60 genotypes
were grouped into eleven clusters {Table 2). Maximum
number of 21 varietics were accommodated in cluster I
followed by 9 in cluster IV, 7 in cluster 1l and 5 cach in
cluster 1II, VII and 1X. Interestingly, the varieties released
from Tindivanam (TMV varieties) were grouped in cluster
ML V, VII and XI suggesting that genetic diversity may not
be necessarily related with geographic diversity. Therefore
selection of genotypes for hybridization should be based on
genetic diversity rather than geographic diversity (Swain and
Dikshit, 1997). The maximum intercluster distance (15.14)
was observed between cluster [X and X followed by clusters
Viand [X (13.75), clusters X and X1 ¢12.58), clusters I and
[X (12.46) and clusters 1V and VI (12.21) suggesting a wide
diversity between them.

The characters contributing most to the divergence

should be given emphasis while identifying cluster selection
or choice of parents for hybridization. The highest
contributors in this regard were seed vyield, days to 50%
flowering, plant heightand days to maturity ( Table 3). These
results are akin to the reports of Solanki and Gupta (2001);
Manivannan and Nadarajan {1996} for plant height and seed
yield.

On considering cluster means i respect of these traits
and intercluster distunces, the imporiance of cluster X and
cluster IX, cluster 1V and cluster VI becomes obvious. Seed
vield was higher i cluster X (Punjab Til-1) with carliness
and bold seed indicating its potentiality in using as one of' the
parent in hybridization. Similarly hybridization between
varieties falling inthese clusters viz.. cluster X (Punjab Til-1)
with cluster 1X entries (CO-1. E-8, Swetha-Til, Hima,
Tarun), cluster iV entnies (PKDS-1 1, Kanak. Uma, Nirmala,
Prachi, Tilothama, Goutama, Chadana, Varaha} with ciuster
VTentries (TC-25, N-32, TK(G-306) may result in exploiting
maximum heterosis and is likely to produce desirable
transgressive segregants for further crop improvement.

Table 1. Genotypic (G) and phenotypic (P} corrclations among seven characters in sesame

. ) Daysto 30%  Daysto Plant height Primary Capsules/ 1000 secd Seed yield/
Character flowering — maturity {cm) branches/plant plant weight (g) plot (g)
Days te 50% flowering G 1.0000 (1LH649%* 0.8189%* D.3938%* 0.3735%* -0.4949%* -0.0735

P 1.0000 0.6484%* 0.7497%* 0.5188%* 0.2943=* 0.2977%* -0.0661
Days to maturity G 1.0000 0.6139%* 0.2370%* 0.1852* -0.3790%* -0.0476

P 1.0000 D.53075%* 0.2393%* 0.1461 -(h1470 -0.0117
Plant height (cm) G 1.0000 0.5713%=* 0.4998%* -0.3726%* 0.2396%*

P L0060 0.4832%* 04679**  -0.2320* .2167*
Primary branches/plant G 1.0000 0.9600%* -0.7329%* 0.2124%

P 1.0000 0.7352%* -0.3278%* 0.2010*
Capsules/plant G ’ 1.0000 -0.6381** 0.4821%*

P 1.0000 -0.3042%* 0.3785%%
100G seed weight (g) G 10004 0.0815

P 1.0000 0.0770

*, ** Significant at 5 % & 1% level, respectively

Table 2. Spread of sesame genotypes in different clusters based on seven traits

Cluster No. No. of Cienotypes
genolvpes
[ 21 RT-127 N-8, TKG-22, TKG-55, JTS-8. RT-46, PKDS-12, JLT-26. )T-7, TKG-21, GT-1, GT-2, Kapli, TC-289. T-
4, T-12. Pragati, SVPR-1, T-78. RT-103, Shekar
nm . 7 Phule-til-1. RT-125, JLT-7, Usha. T-13. AK1-64. Haryana-Til-1
11 5. GT-10, TMV-4, Thilathara, VRI-1. Thilak
W 9 PRS- Kanak. Uma, Mirmala, Prachis Tilothama, Goutama, Chadana, Varaha
5 1 INIV-S
VI 3 TC-25, N-32. TK(-306
VII 5 Vinayaka, TMV-3, Madhavai, RT-54, Thilothama
VIl | AKT-101
IX 3 CO-1. E-8, Swetha-Til, Hima, Tarun
X { Punjab-Til-1 :
XI 2 TMV-6. Krishna
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Table 3. Cluster mean valucs and character contribution towards genetic divergence of seven characters in scsame

Cluster Days to 50% Days to  Plant height Primary Capsules/ 1000 seed  Seed yicld/plot

i flowering maturity {cm) branches/plant plant weight (£) ig)

I 321 80.5 95.9 318 34.0 2.96 134.8

1 ' 33.1 81.1 117.5 354 75.5 3.04 207.7

11 37.0 80.8 123.6 5.50 87.8 2,49 127.9

v 35.6 82.7 1321 4.58 88.1 2.80 278.3

v 385 85.5 133.% 4.60 87.6 2.74 200.5

Vi 313 85.8 04.% 323 59.8 296 133.0

Vi 340 320 1319 412 N3 2.74 2423

VIII 37.5 83.0 86.9 3.00 50.3 297 100.0

1X 43.7 87.6 170.1 4.26 66.0 2.84 125.0

X 30.0 80.0 01.1 3.00 49.9 3.19 275.0

XI 378 6.0 136.4 4.45 294 232 1413
Times ranked 17 353 218 235 35 52 62 815

Contribution % 19.94 12,32 13.28 1.98 2.94 3.50 46.05
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ABSTRACT

Genetic diversity in 22 castor (Ricinus communis L.)genotypes was assessed using peroxidase and esterase
Isoenzymes. In isoenzymes analysis, a total six allcles were generated and all were found to be 100% polymorphic.
lsoenzymes descriptors revealed six clusters of genotypes. The genotypes JP-95 with V-1, 48-1 and 11-96 showed
high genetic distance means low similarity compared to other genotypes. Gene diversity or expected heterozygosity
(He=0.563) which showed existence of high variability among the genotypes, Average gene flow (Nm=1.3766)
obtained from two isoenzymes surveys showed relatively high, this could be because of high level of cross
pollination between cach pair of genotypes, out crossing at the trial areas or other environmental factors.

Keywords: Castor, Genetic diversity, [socnzymes

Castor {(Ricinus communis L.) is a highly polymorphic
species; normally monoecious with pistillate flowers are
situated on the upper part and staminate flowers on the lower
part of raceme. Production of female and male flowers is
highly influenced by environmental conditions (Weiss,
1983). Though it is a cross-pollinated crop, most of the
cultivars have been developed through hybridization
followed by sclection, New genetic approaches like
molecular marker technology have been adopted to map the
sugarcane genome, in order fo select better cross
combinations to develop popular hybrids. Isoenzyme
markers are the oldest among the molecular markers.
I[soenzyme markers have been successfully used in scveral
crop improvement programmes (Baes and Custsem, 1993).
[soenzymes have proven to be reliable genetic markers in
breeding and genetic studies of plant species (Heinz, 1987)
due to consistency in their expression, irrespective of
environmental factors. [soenzyme provides a valid
biochemical basis of varietal identification and may be used
as legitimate evidence of novelty (Bhatt and Saxena, 2003).
The esterase and peroxidase system is the most conclusive
isoenzyme system for varietal identification duc to the
complexity and quality of its patterns. The esterases
peroxidases are perhaps the most variable isoenzymes in
plants and have been used to evaluate genetic affinities in
several Gramineae (Gottlieb, 1981). In the present
nvestigation. an attempt has been made 1o study genetic
diversiy in peroxidase and csterasc  isvenzymes  for
understanding the species interrelationship and variation
among castor genotypes.

The experimental material consisted of 22 diverse castor
genotypes of Junagadh, Vijapur, S.K. Nagar, Hyderabad and
Palem viz., GC-3, GCH-4, GCH-6, GCH-7, IP-65, JP-91.
IP-92, JP-95, IP-101, JP-102. 11-96, J1-220, 11-344, J]-353,
1-377. J1-385, PCS-124, SKP-84, SKI1-215, DCS-9, VP-1
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and 48-1. Methods for both isoenzymes, were taken using
two different methods: a) Peroxidase; b) Esterasc. The
experiment  was  conducted at  Biotechnology Lab,
Department of Agricultural Botany, Junagadh Agriculture
University, Junagadh, Gujarat.

a} Peroxidase: Leaf extracts of 15 days old seedlings were
homogenated in 0.1 M phosphate buffers (pH 7.0) and
centrifuged at 10,000-12,000 rpm at 40°C for 10 min. The
supernatant was used as enzyme source within 2-4 hrs and
stared on ice till the assay was carried out. Native PAGE of
the sample extracts was carried out, For the detection of
peroxidase on gels, staining solution was prepared by
dissolving 2 g of O-dianisidine in 40 ml of methanol, and 10
ml of acetic acid and 100 ml of distilled water were added to
it. Then hydrogen peroxide (3%) was carefully added drap
by drop in the gel up to the appearance of brown band
(Sadasivam and Manikam, 1992).When the bands were
stained sufficiently, the reaction was arrested by immersing
the gel in 7% acctic acid solution for 10 min (Van Loon,
1971).

b) Esterase: The sample material was homogenized in 5-fold
volume ef 10 mM sodium phosphate butfer (pH 7.0). The
homogenate was centrifuged at 10,000 rpm for 10 min and
the supernatant was used as enzyime source. Native PAGE of
the sample extracts was carried out. For the detection of
esterase on gels. staining solution was prepared by dissolving
2.8 g of sodium dikydrogen phosphate, L.l g disodium
hydrogen phosphate,0.2 g Fast blue RR salt, 0.03g o-
naphthyl acetateand 200 ml distilled water. Then the gel was
incubated in a solution given below at 37°C for 20-30 min,
in dark conditions. The enzyme reaction was stopped by
adding a mixture of methanol: water: acetic acid: ethyl
alcohol in the ratio 10:10:2:1 (Desborough and Peloquin,
1967).
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After staining, the gel was placed over the white lamp
and photograph. The photographs werc analysed using image
analysis software AlphaEaseFC™ ver. 4.0.0. (Alpha Innotech
Corporation). The relative mobility of each band was
calculated by following formula.

Distance traveled by band
R = e
Distance wavelied by tracking dye

Catculations for polymorphic loci, number of alteles per
locus, effective number of alleles (Ne), observed
heterozygosity  (Ho), genc  diversity or expected
heterozygosity {He), iotal genetic diversity {Ht), genetic
differentiation (Fst). and fixation index (Fis) were performed
with POPGENE Version 1.32 (Ych er al.. 1997) and
UPGMA  cluster dendrogramswere pecformed  with
NTSYS-pc version 2.02 between the genotypes using Jacard
coefficient. Values for the polymorphic information content
(PIC: Botstein er al., 1980) calculated by using following
tormula:

PIC = 1-Ypi°
Where,
n = totai number of allele detected for a focus of'a marker. Pi = frequency
ot the 1! alleie m the set of twenty-two castor genatype.

A total of six alleles were observed from two enzyme
system {peroxidase and esterase) surveyed. Peroxidasc
produced maximum four alleles, whereas esterase produced
only two alleles. The total number of putative alieles at each
locus and the relative mobility (RM) of these alleles arce
given in table 1. The RM ranged from 0.047 to 0.223 in
peroxidase and 0.086 to 0.173 was observed in csterase
isoenzymes, which reflects remarkable difference in the
number of alleles. The polymorphism observed by the
isoenzymes was 100%. The mean effective number of allefes
per locus was 2.3045. Caleulated PIC values were 0,661 and
0.474 in peroxidase and csterase. respectively,
Polymorphism information content of peroxidase was larger
{(PIC > 0.3} than esterase so that it was identified as
mformative marker than esterase {(Table 1). To examine the
genctic refationship among 22 castor genotypes studied
based an isoenzymes results, the data scored from two
soviyvmes were compiled and analvred using Jaccard
{ 1908 ) coetlicient by using NVSY S software program and is
given in table 2. Genelic similarity was found in the ranged
of 0.40 1o 1.00. Maximum genetic similarity {1.00) was
recorded between many pairs of genotypes i.e., first VP-1,
48-1. GCH-7, NII-96, N-377 and 1-385; sccond with
SKI1-215, GC-3, DCS-9, PCS-124, JP-65, JP-91, JP-92,
JI-344 and JI-353; third with GCH-4. SKP-84 and JP-101
and forth with JP-102 and JI-220.  Minimum genetic
similarity (0.40) was found in between GCH-6 with GCH-4,
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JP-101 and SKP-84. The dendogram based on the Jaccard's
coetficient matrix is given in Fig.l. Tweaty two castor
genotypes were grouped mto six clusters (cluster 1 to V1)
First cluster comprises six genotypes namely VP-1, 48-1,
GCH-7, 31-96, I1-377 and J1-385. Second cluster comprised
of nine genotypes 1iz., SKI-215, GC-3, DCS-9, PCS-124,
IP-65_1P-01, JP-92, J1-344 and J1-353. Cluster [V consisted
of three genotypes namely OCH-4, SKP-84 and JP-101.
Cluster [TTand V consisted of only two genotype viz., GCH-6
and JP-95, respectively while cluster VI consisted of only
two genotypes viz., IP-102 and H-220. Dendogram showing
the 0075 similarity index of parent VP-1 and 48-) with its
hybrid GCH-4 as well as 0.75 between SKP-84 and GCH-7.
Likewise, similarity index of 0.80 was found between parent -
SKI1-215 and hybrid GCH-7. The lowest genetic similarity
means high genetic distance {0.40) was found in between
GCH-6 with GCH-4, JP-101 and SKP-84, The similarity,
reported in present investigation was found similar with
previous study of Park (2004) in different Euphorbia species.

Genetic diversity within genotypes: The total observed
heterozygosity (Hos)and total expected heterozygosity (Hes)
were (1609 and 0.563, respectively. The average of mean
zene diversity of all genotypes (Hep) equals 01.137 using the
formuia Hep = (}-Fst) Hes. Where Hes is the to1al genetic
diversity and Fst is the mean genctic differentiation (Nei.
1987). In present study, level of isoenzyme variation found
in genotypes (Hes = 0.137) was almost equivalent to (Hep =
0.162) narrow endemic and widespread species of Far East
Euphorbia fauriei (Park, 2004},

Genetic diversity between genotypes: [n this survey, the
mean Fst for all the genotypes is 0.1337, and averape pene -
flow {(Nm} among genotypes was equals to 1.3766, The
degrec of genctic differentiation (Fst) of the both peroxidase
and esterase loci were 0.0579 and 0.2810, respectively.
When all the genowypes considered, significant deviation
from Hardy Weinberg expectations was revealed for both
polymorphic foci (Table 3% From these two loci with
negative fixation index (Fis} (peroxidise and esterase)
showed significant heterozygote indicating a high level of
inbreeding in the studied genotypes. The mean genetic
differentiation between genotypes over both loci (Fst) was
0.1537, which indicated that between genotype components
accounts for approvimately 1537% of detected variation.
The negative value of Fis indicales heterozygosity while
significant negative values of castor genotypes indicated an
excess of heterozygotes when compared 10 Hardy-Weinberg
expectation. The level of isoenzyme variation between
genotypes (Fst = 0.1537) is nearby similar with average
value (Fg; = 0.1663) reported in Fuphorbia heterophvilu
(Marileia et af., 2009).

Gene flow among the genotypes using Wright (1951)
method revealed Nm = 4.0652 in peroxidase and (0.6395 in
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esterase isoenzyme which was higher as compared to
previous study of Park {2004}, reported gene flow m ranged
of 0.133 t0 0.463 in Far East Euphorbia species. The reasons
for this higher value of gene flow could be becausc of the
genotypes arc more rclated by other factors than
“geographical location. Similar cnvironmental factors such as
rainfall, soil characters or similar selection by farmers for

similar agronomic traits can affect certain genotypes.
Another reason for high level of Nm values possibly
resulting from high level of cross pollination between each
pair of genotypes. Castor is a highly cross pollinated crop
and mostly pollination is carried out by wind. 1t is, therefore.
highly likely that cross-pollination by wind and other castor
plant outside tria) area will occur.

Table | Summary of genetic variation within castor genolypes including: relative mobility (RM), observed number of alleles (NA), effective numbers of
alleles [Ne), observed heterozygosity {Ho). expecied heterozygosity or gene diversity (He), Net's gene diversity (Nei), polymorphism information
content (PIC)Y, Shannon's information index (1), genetic differentiation (Fst), gene flow (Nm) and polymorphism percentage (Pp) detected by two

ispenzymes in the twenty two castor genolypes

Locus M NA Ne Ho He Nei PI1IC [ Est Nm (Pp}
Peroxidase 0.047-0.223 4 2,707 0.657 0.639 (631 0.661 1.087 A.G579 4.0652

Esterase 0.086-0.173 2 1.901 .682 0.485 0.474 0.474 0.667 0.2810 0.6395 100
Mean 3 2.304 G.669 0.363 0.552 0.567 1.877 0.1537 1.3766

S.D. 0.109 0.10% 0110

Table 2 Genetic similarity matrices computed according to Jaccard coeflicient from isocnzymic banding pattern of 22 castor genotypes

=T = L = [ g e — o
- = - 4 2 2 7% e o5 £ 8 3z g 2 2 = ¢ § 3 8L Z
T R T <
D = on D oopn O o g 1%} = = = = = = = = = =
VP-1 1.60
GCH-4 0.75 1.00
48-1 1.00 0.75 1.00
SKP-84 0.75 1.00 0.75 1.00
GCH-7 1.00 0.75 100 0.75 1.00
SK1-215 0.80 0.60 6.80 0.600 0.80 1.00
GC-3 0.80 060 0.80 0.60 080 100 1.00
DCS-9 0.80 060 0.80 0.60 0.80 1.00 1.00 1.00
PCS-124 080 060 0.80 060 080 100 100 1.00 1.00
GCH-6 0.60 040 0.60 R40 0.60 QR0 DRI .80 0.ED 1.00
IP-65 080 060 0RO 060 080 100 100 [.00 (00 O8G 1.60
P91 H.80 0060 080 0.60 080 100 1.00 1.00 1.00 080 1.00 1.00
Ip-gz (.80 060G 0.80 0.60 0.80 100 100 1.00 1.00 D80 100 1.00 1.00
1P-95 0.50 0.60 0.50 0.60 0.50 0.67 0.67 0.467 0.67 0.50 0.67 0.67 0.67 190
IP-10} 0.75 100 075 100 0.75 0.60 060 060 0.60 040 060 060 060 0.60 1.00
IP-102 0D.60 075 060 075 060 080 080 080 080 060 080 080 080 080 075 1.00
3196 1.00 075 1.00 0.75 1.00 080 0.80 0.80 0.80 0.60 0.80 0.%0 0.80 0.50 0.75 0.60 1.00
11-220 060 075 060 075 0.60 080 0.80 (.80 0.80 0.60 0.80 0.80 0.80 080 0.75 1.00 (.60 (.00
11-344 080 060 0.80 060 0.80 1.00 1.00 100 1.00 080 100 1.00 1.00 067 060 080 0.80 080 1.00
J1-353 080 060 080 0.60 080 1.00 (.00 1.60 1.00 080 1.00 .00 1.00 067 060 080 080 O.80 1.00 100
H-377 1.00 075 1.00 075 1.00 0.80 0.80 080 0.80 0.60 080 080 080 050 H75 0.60 100 0.60 DE0 0RO 100
J1-385 160 675 100 D75 10D 080 DX 080 080 060 080 080 050 0.50 075 0.60 L00 0.60 (.80 080 1.00 1.00
Table 3 Fixation index (Fis) of all 22 castor genotypes revealed by two isoenzyme markers
Mlele oo Perovidiase I sterase
Allele A -0.01453 4379
Allele 3 -(3.2281 -0.4379
Allele C -0.4583 R
Allele D 0.4281 B
Tatal -0.0421 -0.4379

*Chi-square test of the lacus for the deviation from Hardy-Weinberg equilibrilium is significant at P=0.001
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Fig. 1. Dendogram resulting from an UPGMA cluster analysis of 22 castor genotypes based on Jaccard similarity coefficient

Peroxidase 1sozyme diversity thus has useful wility in
castor-breeding programmes for selecting the desirable
individuals. This can identify cultivar variation which can be
used for identifying diverse lines for use as parents in further
studies. They can also be used toward a better understanding
of phylogentic relationships of different species. If the goal
of maintaining plant germplasm is 1o document and preserve
the genetic diversity of agriculturally or scientifically
important species. then additional steps must be taken to
broades the genetic base of castor, One-way 1o attempt this
is lo conduct comparative genetic surveys of tield collected
“naturai populations” and germplasm collections of castor.
The data revcaled from two isoenzymes markers that

~genotypes GCH-6 and JP-95 showed high genetic distance
{low genetic similarity} so, it is very imporiant 10 improve
the castor crop with the help of hybridization and crop
mmprovement program. The information gathered here would
be helpful in genomic mapping studics and for the
development of castor genotypes with wider and diverse
genetic background to obtained improved crop productivity.
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However, it is necgssary to use molecular markers like
RAPDs, RFLPs. AFLPs and ESTs to map the entire castor
genome, which could be used to generate novel cultivars
through marker-assisted selection, mapbased cloning and
transgenesis.
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ABSTRACT

Estimation of correlations and path cocfficient analysis were taken up for ten attributes as components of yicld
in castr (Ricinus communis L)) to understand the association of different characters on seed yield. In the present
investization, seed yield exhibited high positive correlations with number of capsules/plant and 100 seed weight.
Fijgher direct effects on seed yield were recorded by the same traits i.e., number of capsules/plant and 100 seed

welghl.

Key words: Castor, Correlation,

Castor (Ricims communis L. (2n = 20), a non cdible.
industrial oilseed crop plays an important role in Indian
economy. The crop is grown for its non-edible oil (45-50 %
oil in seeds) which is completely biodegradable with its
tremendoys indwstial applications. Though, a number of
high vielding varieties are available, their impact in
increasing productivity especially under ramfed conditions
is limited, A mubtude of biotic and abiotic facters arc
responsible for low yields under rainfed situations. Hence,
there is an urzest ieed o develop early maturing varieties
and hybrids to eehance castor production and productivity.

The esrimatenef genetic correlation cocfficient helps to
measure the mual relationship between different genctic
components with sced vield which greatly aids in indirect
selection of desird plant ideotype in crop improvement. As
yield is influenced by several factors, selection based on
simple corelation Without taking into consideration the
interaction betwin the component characters can be
misleading. Hence. an analysis of path coefficient is of much
importance in & breeding program.

The materal for the present study consisted of 36 F,
hybrids resuling fom three diverse males {48-1, DCS-107
and JC-2) wih |2 females (PPL-11, PPL-12, PPL-13,
PPI-14, PPLA3 PPL-16. PPL-17, PPL-18, PPL-19,
PPL-20, ppL-21and PPL-22) (100 % pistillate lines) and alk
the 15 parents. Theexperiment was laid out in a randomized
block design with 3 Teplications at Regional Agricultural
Research -t RARSY Palem. Mahaboobnagar, Andhra
Pradesh, duninewinies 2007, Obscrvations were recorded on
five randomly xkcted plants in each replication on ten
quantitative charcters viz., days to 50 % flowering, days to
maturity, plar height. number of nodes upto primary spike.
cffective spike lngth. number of spikes/plant. 100 seed
weight, oil comenl. mumber of capsule/ plant and sced
yicld/plant, Comelation  cocfficiens  were  calculated
following Fisher and Yates (1967) and Path coefficient

J Oilveeds fes. H2) 2 147-148, December, 2012 147

Path coefficient, Seed yicld

analysis as per the procedure suggested by Dewey and Lu
(1959).

The results revealed that in most of the cases genotypic
correlations were higher than corresponding phenolypic
correlations which indicated that the traits werc inherently
associated among themselves. However, a few traits showed
higher phenotypic correlations than genotypic correlation
indicating that though the traits were inherently associated
among themselves they were also affccted by the
environment. The effects of effective spike length, number of
spikes/plant, 100 sced weight, oil content and number of
capsules/plant were positively associated with ong another
and with seed yicld/plant (Table 1). The correlation
coefficients were highly significant. These findings are in
agreement with the findings of Manivel and Manivannam
(2006). The traits which showed highest correlation with
seed yield/plant were the number of capsules/plant (= 0.967)
and [00-sced weight (1=0.645). Howcver, Manivel and
Manivannan (2006) reported that days 1o 50% flowering.
days to maturity, plant height and number of nodes upto
primary spike have ncgative correlation with yield. The
possible reason for deviation may be duc to different material
used in the present study and also due 10 very low direct and
indirect effect.

The path analysis studies revealed that the direct
influence on sced yield was largest through number of
capsules/plant followed by 100 sced weight (Table 2). These
results are in consonance with the earlier reports of Yadav ¢f
¢« (2004) and Manivel and Manivannan (2000). Gil content
and number of spikes/plant though had negative phenotypic
and genotypic direct effect on seed yield, their correlation
with vicld was positive, whereas, negative genotypic and
phenotypic direct effect on seed yicld was exhibited by days
10 50% flowering and number of nodes upto primary spike.
These results are in conformity with earlier findings of
Manivel and Manivannan (2006).
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Table | Phenotypic (P) and genotypic (GG) correlation coetticients of seed yield and yield components in castor

Days to Days Pl_ﬂnl Number of P_‘.ﬂ'ecm-: Number of | 00-seed 0il Number of Seed yield:
Saurce 5()%7 ity height  nodes uplp spike length spikes’ weight () conl.enl capsules’ piant
flowering {cm)  primary spike {cm) plant i (%) plant (i)
e POLODOD  0.5458%%  (.6010%  0.7619%%  _0.4350%  0.3984%  (.53654% 05440 04128 ). 4%47**
Days to 50% flowering GoOLOB00™* 05771 07186 09910%% 05096+ D4aSHE  0.60SDFE -0,5693% 0,4328 0.5204%*
P 10000 0.40HE2** 04408 042854 0303 0.3900%% 04117 13232 3703
Days to maturity G LODDD  O.44HB%¢ (L6039 046265 037144 04561%F 043K 03354 00,3895
) P 10000 0.5523% 053504 0.3336%  0.5734%% 04754% L03755% 3.A5R0%
Plant height () G L0000 076825  -0.6763%%  04178%*  0.6496%%  -0,5609+ 0,451 8%% 4 5246%F
Number of nades upto P 10000 -0.3420%¢  03027F 04792 04144RF 03042 4333607
primary spike G : 10000 -0.4937%% 0476 0.6313%* 053R4 L0,3682% 00,4681
Ffective spike length (cm) e b e s
g 0000 16 0.65 ) b
. 0000 0.3087H  0.5200%% 0.4149%+ 04642+
Number af spikesiplant 1.0600 0.4685%  0.5990%F (14898 b,5364%
B 10000 0.4734%* 0.4064%* 061237
100-seed weight () G LOODD  0.5200%% (4563 0.6455%%
) o P . 1.0006 0.5651%* 0.6040*
Qil content (% G . ) 0000 05491 0.6360%+
. 10000 0.95 (2%
Number ot capsules/plant | 0000 00677+
o P 10000
Seed yield/plant (g) G | 0000

*-Significant at 5% level: **  Significant at 1% level
£n g

Tablc 2 Phenotypic (P) and genotypic (G) path coefficient of seed vield components on seed yield in castor

Nays 1o 50% Days to Plant height Number of — I:ffective N“”,‘b“ ,Of 100-seed Ol conten Numher of Seed vield
Source flowering maturity {em) nodes upto  spike length spikes? weight (2} %o) capsules; plant (g}
. primary spike (cm) plant c plant
Days 1o 50% Mowerin P 0.0148 0.0081 0.0089 00113 -0.0065 -0.0059 -0.0079 -0.0081 -0.0061 0,484 7%
A o o G -L0535 -(0,0309 -0.G385 -.0530 0.0273 0.024% 0.0324 (.0305 0.0232 -0.5204%+
Davs 1o maturis I 000064 00117 0.004% 0.0052 -0.0050 -0.0036 00047 -0.0048 -0.003% 0,3703%*
- Y G 0.00%1 00140 0.0063 0084 ~2.0065 -0.0052 -0.0064 -0.0061 -0.0046 -0.3895%*
Piant height (om) P 0.8150 00102 0.024% 0.013% 0.0133 £.0083 0.0143 0.0118 -0.0093 -0.4580%*
& G 0.0463 0.0289 0.0644 0.0495 -3.0436 {10269 -0.0418 -0.0361 -0.02%1] -(.5246%*
Number of nodes upto P -0.0152 L0088 00110 -0.0199 0.0068 0.0060 0.0095 .0082 0.0061 0.3860%*
u p
primary spike G 0.0235 00143 0.0183 0.0238 L0117 0.0116 -0.0150 -(0.0128 -0.0087 -0.4681**
Effective spike length P -0.0069 00068 00084 00054 0.0158 0.0080 0.007% 0.0102 0.0080 0.5640%*
(em) G -10.0047 -0,0043 -0.0062 -0.0046 0.0092 0.0062 0.0060 0071 0.0054 0.6578**
Numly - -0.0036 L0028 -0.0031 -0.0028 0.0046 0.0092 0.0037 0.0048 0.0038 0.4642%+*
umber of spikesfplant 0.0015 00012 00013 00016 **
. 0012 10013 . 6 -3.0022 -0.0032 -0.0013 -0.0019 -N.0016 0.5364
100-s¢ed weight (g -0.1485 00105 01588 -0.1327 0.1361 0.1104 02769 01311 0.11250 0.06123%<
‘ s G 01693 00276 -DI8I8 01767 0.1835 0.1311 02798 01480 0.1277 (1.6455%*
Ol content (%) r 0.0002 0.0002 0.0002 0.0002 00003 -0.0002 -0.0002 -9.0004 -0.0062 0.6040%*
G -0.0039 -0.0030 -0.0038 -0.0037 0.0053 (.0041 0.0G36 00069 0.0004 0.6369%+
. . -(1.3469 -0.2716 -0.3155 -0.2556 04256 (L3486 03415 0.4748 0.8403 0.95]2*+*
Number of caps
er of capsules/plant 0.3634 02821 D3R45  .0.3133 0.4965 - 735
-(). -0, -0. -0.313] 49605 .34169 03883 0.5014 0.8511 (.9673
Bold - Direct effect; Normal = Indirect effect; Residual effect = 6.18 (Phenotypic) and 0.09 (Genotypic)
REFERENCES Manivel P and Manivannan N 2006. Path analysis under different
environments in castor (Ricipus communis L.). Jowrnal of
Dewey D R and Lu K 1959, A correlation and path coefficient Qilseeds Research. 23(]_) $ 89-92.
analysis of components of crested wheat grass. Agronomy Yadav Y P. Yadav | 8, Raviprakash, Ranvir Singh and Yadava |
Jowre gl 8181558 S 20804 Genotypic association and path coefficient analysis in
Fishet R A and Yates F 1967, Statistical tabies for binlogical, custor (Ricinus communis L.). Journal of Oilseeds Research,
agricultural and medical research, Longmen Group Limited, 21(2) : 346-348.
London.
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Extent of heterotic effects for seed vield and component characters in castor
{Ricinus communis L.) under rainfed condition
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ABSTRACT

Forty eight F, crosses were evaluated along with their 12 parents (4 pistiflate lines and 12 inbreds) and one check
hybrid GCH 7 of castor (Ricinus communis 1.} under rainfed condition of middle Gujarat. The magnitude of
heterobeltiosis was positive for seed vield and important yield contributing attributes: whereas, for secondary yield
contributing attributcs it was in both the directions. However, crosses VP 1 x DCS 47, SKP 24 x PCS 124, Geeta
x EB 16, Geeta x SPS 44-1 and SKP 24 x EC 38538 were found as promising hybrids for seed yield.

Key words: Heterobeltiosis, Inbred, Monoecious, Pisiillate, Rainfed. Secondary, Yield attributes

In castor (Ricinus communis L.) with the establishment
of stable pistillate lines, plant brecders have extensively
explored and utilized heterasis in enhancing seed yield. The
crop 18 highly sensitive to environmental differences, mainly
tertility status of soil, moisture availability and sowing
period. The crop grown in normal environment in middle
Gujarat, results in cxcess vegetative growth: therefore. w
check the vegetative growth, the response of castor hybrids
under rainfed condition was examined in middle Gujarat and
heterotic performance of newly developed hybrids was
studied.

An experiment material consisted of four pistillate lines,
|2 monoecious inbreds, their 48 hybrids and one check
hybrid were grown in randomized complete block design
with three replications. An experimental unil was represented
by single row of 7.2 m length with inter and intra row
distances of 120 cm and 60 cm, respectively. The experiment
was sown at Regional Research Station, AAU, Anand on 1™
August of the year 2007, i.e. normal crop sowing period
without irrigation.

The obscrvations on five randomly sclected competitive
plants recorded were seed yield, four yield contributing
characters and oil content (Table 1). Mean value of different
treatments were subjected for estimation of heterotic effects.
The heterobeltiosis and standard heterosis were estimated as
per Fonseca and Patterson (1968) and Mercdith and Bridge
119723, respectivelv.

The estimates of mean square { Table 1) duc 1o genotypes
were significant; accordingly parents and hybrids differed
among themselves for all the characters under study. The
contrast comparisons of parents vs hybrids were significant
for all the characters suggesting considerable differences
between parents and hyhrids for their per se performance,
therefore possibility for heterotic crosses.

The cstimates of heterobeltiosis (HB) and standard
heterosis (SH) for various characters revealed that both the
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heterotic  offects vaned with crosses irrespective  of
characters. For seed yield/plant total 14 crosses depicted
significant and positive heterobeltiosis as against seven
crosses had nepative and significant estimates; whereas, none
of the crosses exhibited significant and positive standard
heterosis, but total 22 cross had significanmt and negative
estimates, Thereby revcaling posilive magnitude for
heterobeltiosis and negative magnitude for standard
heterosis, accordingly same extent of heterotic effects were
observed for major yield contributing character number of
capsules/planl.  However. for rest of the component
characters more or less equal number of crosses; had positive
and negative cstimates of heterobeltiosis.

The results confirm the findings of Saiyad e7 al. (1997}
and Joshi e al. (2001). Whercas, for test weight and oil
content it was negative; the findings are in agreement with
reports of Saiyad e ¢/. (1997). The comparative performance
of the most five heterotic crosses for seed yield/plant and
other attributes have been presenied in table 2.

The perusal of table 2 revealed that hybrid VP | x DCS
47 showed the highest heterobeliiosis {106.72 %) for secd
yield, and it had the maximum per se performance and SCA
effect as well, it also registered desired heterobeltiosis for
number of capsules/plant. Another promising hybrid SKP 24
x PCS 124 depictert 95.96 % heterabeltiosis for seed yield,
and it had also sigmificant SCA effect and above 200 g seed
vield! plant. the same hybnd also exhibited significant and
desired hewerobeltiosis {or important vield attributes vz
number of capsules on primary spike and total number of
capsules/plant. The remaining top ranking heterotic hybrids
for seed yield viz., Geeta x EB 16 (279,55%), Geeta x SPS
44-1 (80.17%) and SKP 24 x EC 38538 (78.01%) aiso
exhibited significant heterobeltiosis  for number of
capsules/plant, suggesting the said character as the major
yield contributing character.
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Table 1. Analysis of variance for differeat yield attributing traits

n af Number of cupsules on - Tolal number of Secd vield:  Shelling out tum Test weight of il content
Source rimary spike capsules plant plant (%) 100 seed (%)
P p p
Replications 2 1.40 91.98 19.49 3.38 0.22 0.86
Genotypes 3 133590+ 11730.66%* BOR4 SR** OR.21%* 37.99%% 1318
Parents 15 1647.96%* 7556 14%* 6444 1 (** 93 .83%* 69.56%* 16,1 1**
Lines 03 692 87%* 3674.18%* 3441 .59%* 13.00 Q.05%* 20.71%*
Testers 11 1951.72%% B754,12%% 749329+ 124 40%* 92.19%* 14.25%*
Lines vs Testers 01 1171.92%% 6024.35%* 3910.63%* 0.00 2.22% 4.75%*
Hybrids 47 [I29 85%% [2357.96%% i47.33%* g7 75 28.20%* [3273%%
Parenis vs Hybrids 1 1640.45%* 45100.48** 44142 36%* 185 45%* 24.40%* 14.36%*
Error 126 7438 266.46 326.02 6.89 0.50 .86

Note: ** significant at .01 probability level

Table 2. Magnitude of heterotic effects and promising heterotic crosses for difterent yield attributing traits

Five promising Crosses in respect 10 heterosis

‘R‘nng_e DL Significant crosses
heterosis (%) For heterobeliiosis For standard heterosis
Character o o
0B SH " Cross Perse gy 304 Cross Perse gpgyy A
L ve ve - ove -ve performance effect performance effect
SKP 24 X EC 38538 68.27 80.60%*  23.08* SKP 44 X SKI 147 113.40 36.08** 2653
Number of’ 1007 10 -61.04 SKP 24 X PCS 124 80.47 76.72%% 20004 VP [ X 8PS 44-] 110 47 32.56%F 1994+
capsules on 18(‘] o0 I-) 36, 0% 3 20 05 30 VP1I XEBIl6 89.67 69.40*% 29 44** SKP 84 X SKI 202 10813 30.08%  |7.00%*
primary spike ' o 20 SKP 84 X SKI 147 113.40 37.73%*  26.55%* (Geeta X SKI 192 106,53 20.64%*  16.28**
VP I XSPS44-| 110.47 32.45%%  19.94%* SKP 84 X DCS 47 96.27 15,523 8.09
Geeta X PCS 124 4500 938%™ 69.24%F Geet X PCS 124 500 3S26% (9.04%0
Number of 193510 5957 VP I X DCS 47 300.40 87.13**  12.01* Geeta X 8PS 44| 333,60 30.79%%  36.96%
capsules/plant ) R)% é., 1;3%-5(! 14 06 04 20 GeetaXEBI16 32673 83.536%* R2.78** (ceta X EB 16 326,73 28,1 0%* T RD TRE*
P P T o SKI* 24 X EC 38538 208.67 614k B 4E** SKP &84 X SKI 270 32627 27.91%% 56 32%*
SKP 24X PCS 124 247.53 TR A4k 27.36% - - -
VP X DCS 47 228.68 10670k 77 34%4
. SKP 24 X PUS 124 191.3% Q550+ 22.02%
Seed / - -
pedyicldr 316910 6440 14 07 00 22 Geen XEB 16 27955 H2Ixe% 658200 . - - -
plant (2) 72 10 20. Geeta X SPS 44-1 28383 RO.17%*  39.36%*
SKP 24 X EC 38538 231.76 TR0+ 90,79+ )
SKP 84 X (GC2 6958 15,954+ 7.75** SKPR&84 X GC 2 6938 09.67%+ 7 75%*
Shelling ouc 29.60 to -29.61 SKP 84 X DCS 47 09.45 15.74%%  7.19%F (jeeta X EB 16 69.47 09.50%F  4,00%*
. (ef) B 9,)0 Segy & 180821 VPIXSKI200 65,49 I5.06%*  S45** SKP 84 X DCS 47 49.43 00.47%%  7.19%x
o ) SKP 24 X 8PS 44-| 65.09 14.73** 1.51 SKPR4 X SH4I 69.26 09, 182> 428
Geeta X SPS 44-1 a9.04 13.60%* 1.19  Geeta X SPS 44-] 69.04 OR.82** 119
SKP 24 X SK1270 337 15.73** 1.05%* 4
Test weil o VP 1 X SKI 270 2901 137wek 30pes SKPHXECISIR 0 g 2aser
st weight of <3182 10 -32.71 . . - Geeta X EC 38538
100 seeds 15.73 1.9 19 26 03 44 (eeta X SH 4 3175 11.93%* 184+ 1% BB 33.25 2144+ 0.42
UL SKP 24 X SH41 .99 9.2¢%  g52 SRPEIXEBIE 3295 L24w 2048
SKP %4 X SKI 202 3180 K Jyxs 1.44%*
VP 1 X SPS 44-1 49,74 S.5R** 044 VP 1 X E(C 38534 53.09 G604 [
} 607 10891 10 VP 1 XDCSA 49 94 53R 1L.ET** SKP R4 X GC 2 5152 R.42%x 3.07**
Oilcontent (%) 5 ¢ 700 09 34 2812 Geeta XIS 9 49,71 4RKF 170% VP 1 X SKI270 5232 BO0se 79w
o ’ VP 1 X SKI27G 52,32 4 63 1.79** SKP %4 X EC 38538 5219 TIA%E )23
SKP RN GO 2 R JOREE 307 SKP 23 X O 3R53 1.2 5.7 14
Notg: *# Significant ar 0 04 probubilin level

The magnitude of heterotic cffects for ditferent
characters revealed that for seed yield and major yield
contributing characters. it was positive; whercas, for seed
quality characters it was ncgative. Therefore, it would be
difficultto develop a single hybrid with earliness. short plant
stature, higher yicld and high oil content.
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The crosses depicted high estimates of heterobeltiosis for
different characters also registered significant SCA effeets
in accordance to dircction/ magnitude of heterobeltiosis of
respective cross; thereby, revealing that parents involved in
different crosses could be carricr of interacting genes
resulting in preponderance of non additive gene effeet and
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for the crop like castor heterosis breeding would be the most
e uneralive approach for its improvement,

To fiave @ detail account of performance of castor
hybrids. thost should be grouped and evaluated according to
tl:u:ir carliness’ matqrity period. However, parents of the

roumising nybrids, pistillate lincs VP 1, SKP 84, Gecta and
SKP 23, and nbreds DCS 47, PCS 124, SPS 44-1, DCS 9,
R 16and SKI_ 147 need to be mated among themselves in
aroup: 18- mating among pistillate lines and mating among
['mmoccious inbreds, and developed crosses may be
advaneed for a promising segrcgates as a pistillates and
inbreds with carliness and higher yicld. The resultant

istillate 1ines and inbreds may be used in castor heterosis
Erccd'mg work for development of different maturity group

pigher yielding hybrids.
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ABSTRACT

Diversity for agro-morphological tratts was assessed in 77 pon/sparsely spiny safflower (Curthamus tinctorius
L.) accessions originating from 25 countries including India along with four indigenous cultivated varieties. The
study revealed that among the 12 traits evaluated, wide variability was present for number of capitula, number and
location of branches, number of seeds/capitulum and seed yield/plant with a coefficient of variation (CV) above
25%. Principal component analysis (PCA) revealed that 79.35% of the total diversity was explained on the basis of
the first five principal components. The distribution of accessions within ten well defined clusters was variable with
no apparent relationship with the geographical origin. The greatest inter-cluster distance separated cluster 111 and
VI (214.83) while it was least for cluster T and 11 (40.18). Qil content and plant height were the primary traits
contributing to genetic diversity based on D” values and PCA scores. Diverse non-spiny accessions with desirable
agro-morphological traits were identified for utilization in breeding programmes.

Key words: D? analysis, Genetic diversity, Non/sparsely spiny, Principal component analysis, Safflower

Safflower (Carthamus tinctorius L)) 1s one of humanity's
oldest crops traditionally cultivated for the orange red dye
extracted from iis florets and for the oil extracted from its
seeds. In recent years, development of non-spiny cultivars
has been a major objective of safflower breeding in order to
overcome constraints encountered during harvesting of sceds
and petais.

A set of 77 non/sparsely spiny germplasm accessions
inclhuding 5% exotic accessions from 24 countries and 19
Indian accessions were evaluated along with 4 cultivated
varieties as checks for the identification of promising
accessions. The experiment was laid out in simple lattice
(8x8) design with two replications during winter season of
2007 at ICRISAT-DOR Research Farm, Patancheru, AP.
Each genotype was sown in singlerow plot of 3m length
witha spacing of 45 ¢m x 20 ¢m on Vertisols. Recommended
agronomic practices and prophylactic measures were adopted
for growing the crop. Obscrvations were recorded for 12
traits on five plants from cach replication and mean values
were used for analysis. The traits cvaluated were days to
50% flowering, ptant height at maturity. branch location.
branch nele with respect to main stem. branch length.
number of branches, number of effective capitulasplant,
diameter of main capitulum, number of seeds in main
Ccapttulum, hundred seed weight and secd yicld/plant. Oil
Content was estimated using Nuclear Magnetic Resonance
technique (AOAC, 1970),

Data collected were subjected to analysis of variance.
Mean and standard deviation (8.D.) computed for twelve
Quantitative traits were used to catcgorize accessions into
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three discrete classes viz., low, medium and high {Zar, 1996).
Principal component analysis (Rao, 1964) was carried out
using WINDOSTAT statistical software (Indostat Scrvices).
Genetic divergence was computed by muitivariate analysis
using Mahalanobis I technique and the genotypes were
grouped into clusters following Euclidean method as
described by Rao (1952).

Performance of genotypes: The safflower germplasm
assessed cxhibited wide variability for seed yicld/plant,
number of sceds/capitulum, branch location and number,
nurber of capitula/plant as illustrated by the high coefficient
of'variation (> 25%) recorded for these characters (Table 1).
High level of phenotypic polymorphism for traits like plant
size. spininess and corolla colour which are of interest for
improvement have been reported by Johnson et af. (2001).
Amint et al. (2008) reported relatively higher range of
genetic variation for seeds/capitula and seed yield/plant
among the 20 genotypes evaluated by them. Jaradat and
Shahid (2006) reported high levels of variability for branch
anglc among a setof 631 accessions from 11 countries. while
the variability recorded Tor this character was low in the
present investigation. Number of days to 50% flowering and
oil content recorded the least variation among the accessions
evaluated. Earlier studies have revealed considerable
variation in accessions collected from different safflower
growing rcgions of the world (Ranga Rao ef af., 1980;
Agarwal et af_ 1982; Patil er al., 1991; Diwakar et af., 2006;
Mukta ef al., 2008).
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Frequericy distribution based on categorization of accessions
mp three diserete classes (Zar, 1996) indicated that
mavimum number of accessions belopged 1o the medium
caegory whereas the low and high categories included
98%-16.05% and 11.11-22.229% accessions, respectively
among all the traits evaluated. The accession GMU 7467 was
found to be significantly superior in sced yield/plant (22.62g)
than the best non-spiny check IS1-7 (15.67g) (Table 2).
Additionally, three accessions from india (GMU 3205, 4122,
6953) and one accesslon cach from Egypt (GMU 40563,
Awstralia (GMU 1303) and [ran (GMU 7370) also recorded
Iszer seed yield (Table 2 and were ideinified as promising
for further selection and 1mmprovement of non-spiny
safflower.

Genetic divergence studies: Principal component analysis
(PCA) performed to analyse the structure of the genetic
dhersity in the germplasm set revealed that 79.35% of the
wial diversity was explained on the basis of the first five
principal components { Table 3) based on the Eigenvalue-one
aterian. The first principal component (PC1) had an
Eigeavalue of 10.68 and explained 26.81% of the rotal

variation. Plant height and oil content had the highest
positive Eigenvectors in PCH while 100 sced weight had the
highest negative Eigenvector. The second principal
component (PC2) was responsible for 24.94% of the total
variation and was positively correlated with number of davs
to 50% flowering, branch location. plant height, capitulum
diameter, number of seeds/capitula whercas oil content had
the highest negative Eigenvector. Although the contribution
ot PC3 (11.02%) was similar to PC4 {10.16) with respect to
total variability, the former emphasised the importance of
branch location and capitulum diameter towards total
diversity. The fifth principal component accounted for only
6.42% ot the variation with higher positive contribution of
number of capitula/plant and negative from capitulum
diameter and 100 seed weight. Oil content along with days to
flowering and seed yield explained the major variation
recorded in fifty germplasm lines of safflower evaluated by
Agarwal ef al. (1982) under rainfed conditions in India.
faradat and Shahid {2006} reported that a minimum of four
PCs were required to explain about 80% of the total variation
among the 391 satflower accessions characterised and
evaluated by them for eight qualitative tratts.

Table 1 Range of variation and frequency for agro-tmorphalogicat traits of 81 satflower germplasm accessions
Characteristic Mecan Minimem Maximum D CVo chl‘m_ﬂ( (%) -
: Lany Medium Hish
Bavy do 30% flowering - 8957 0 106 164 406 13.58 7531 11l
Branch location (cm) 29.80 6.2 62.65 9.54 32.0 1235 T1.60 16.03
Branch angle () 38.06 31 46 372 9.77 9.8% 73.60 1852
Length of jongest branch (cm) 36.32 23.2 a8 4.87 13,41 14.8! 71.60 1358
o of branches 9.57 4.5 162 247 2581 16.05 69,14 14.81
Phnt height {cm) 76.08 547 941 10.40 13.67 13.58 64.20 2222
{apitulum diameter (nmum} 16.55 11.25 2692 248 1498 1.1 7531 13.58
%o, of capitula/plant 23.97 5.95 37 5.90 24.99 16.05 67.90 16,05
Ko, of seeds/capitulum 19.31 9.5 476 7.53 3382 1. 76.54 12.35
118 seed weight (i) 4.43 2.71 6.83 0.84 18.96 16.05 69.14 14.81
Seed yvield/plant () 9.15 2.06 2262 31.86 4219 13.58 72.84 1358
il content {%4) 27.19 21.65 20.6 1.60 5.8% 1111 74.07 14.81
Table 2 Characteristics of high yielding safflower germplasm accessions
Divs R Length of _ L . n -
) By 10 Bral‘jwh Branch  lomecst No. of Pl?n! (ﬂp)lulum Ng, of ‘ No, ot. i(}{{‘ segd . Sged )
frratype 50%, lacation . g ) ~ height diameter  capltulal seeds/ weight  vield/plant  content
Homering tem) angle (%) branch - branches fem) {im} lant  capinilum (g) ) tg) {%)
3 o) P P £ N
BMLU 7467 975 277 355 3.6 10.5 9.5 13.76 R ja.s R e BRI
oML 7370 91.5 283 35.0 23.2 1.6 94, 1581 16.6 233 384 1844 26,75
GMU 3205 87.5 34.7 425 3741 7.0 665 16.00 292 36 4.00 17.45 28.30
oMU 6935 90.0 149.9 34.5 28.8 9.1 91.1 16.04 2049 218 4.84 1673 28.45
MU 4056 89.0 328 37.0 40.0 10.3 84,3 22.05 226 3 4.36 16.06 27.10
GMLU 4122 89.5 3110 37.5 345 16.2 78.2 11.25 348 225 4.08 15.88 29.05
GMU 1303 89.0 32 41.5 41.9 8.0 79.6 2692 242 AT 6 415 1573 26.40
17 (check) 89.0 205 46.0 42.6 111 66.0 1429 289 15.5 4.12 15.67 29.05
CD{P=0.05) 3.73 12,50 6.20 6.37 3.53 1010 3403 846 240 1.13 5.65 1.09
J Oilseeds Res., 29(2¥ : 152-156, December, 2312 153
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Clustering of 81 accessions using Ward's minimum
vanance technique grouped the accessions into 10 discrete
and well defined clusters. Clusters V1 and X were the largest
consisting of 14 genotypes {Table 4) whereas the smallest
clusters were VI and LX with 3 genotypes each. The pattern
of distribution of genotypes into various clusters was at
random: all the clusters had at least one accession from India
except cluster 1X. Cluster VI posscssed maximum number of
Indian accessions (5). This suggested that geographical
origin was not related to genetie diversity and was in
concurrence with reports by other researchers on safflower
{Patil er a/.. 1991 Diwakar ef al., 2006; Elfadl er «f.. 2010.
This can be due to the exchange of plant matenals across the
regions during the history of safflower cultivation (Amin ¢/
al., 2008).

The maximum intra-cluster distance was observed in
clusier VIII (60.71) (Table 5) whereas cluster 1 (20.07)
displayed the least intra-cluster distance revealing the
similarity of the cight genotypes within the cluster. Based
on the inter-clusier distance, it was found that cluster [l was
highly divergent from cluster VI (214.83), cluster [V
(181.42), cluster VI (170.72) and cluster V1 (169.35),

Presence of variability in the 81 germplasm accessions
was also reflected in the cluster means for the 12 traits
evaluated (Table 6). Clustering pattern indicated that
genotypes in cluster 1 were carly to flower, short statured
and possessing maximum branching angle while genotypes
with maximum 100 sced weight and minimum number of
seeds formed cluster UL Cluster 1V comprised of genotypes
with bold capitula with maximum number of seeds and
maximum seed yield. Early flowering accessions with many
branches, small sized capitula and high oil content
characterized cluster V1. Highest cluster mean for plant
height and least branch angle was recorded for Cluster X
which included accessions from Bangladesh, India, Iran.

Isragl, Mexico, Russian Federation and USA. Various
characters viz, height of branching from ground level, size
and number of capitula, seed number and weight, yield/plaat
and hulling percentage exerted marked influence on genetic
diversity at inter and intra-cluster levels among 30
gerimplasm accessions cvaluated by Ranga Rao eral. (1980).
Among the set of accessions evaluated in the present study,
the contribution of oil content was the highest followed by
plant height. However, Agarwal ez al. (1982} reported that
oil content. days to tlowering and seed yicld explained the
major variation among the 50 lines of safflower germplasm
grown under rainfed conditions in India. Patil er ¢f. (1991)
found plant height, days to flowering, number of
seeds/capitulum and 100 seed weight to be important
sources of variation among the 30 genotypes evaluated.
Ranga Rac et «/. (1980) reported that since traits like
branching height. 1000 seed weight and plant height
contributed more towards diversity in the collections
evaluated by them, these basic attributes of plant architecture
needed greater attention. Senapatt ef af. {1999} concluded
that number of capitula/plant was the most important yield
component,

Analysis for ¢stimating the contribution of various
quantitative characters towards the cxpression of genetic
diversity (Table 7) indicated that oil content {(31.67%) and
plant height (19.41%) together contributed to $1.08% of the
total genctic diversity of the collection. Number of days to
50% flowering {8.24%). capitulum diameter {7.93 %), seed
yield/plant (6.08%), branch location (5.83%), 100 seed
weight (5.43 %), number of seeds in main capitulum
{4.54%), branch length (4.01%), number of branches
{2.84%), number of effective capitula/plant {2.78%) and
branch angle (1.23%) contributed to the remaining 48.72%
of the total diversity in decreasing order. '

Table 3 Eigenvectors and eigenvalues of principal Components (PC)

Figenvectors

Trait P PC2 PC3 PC4 PCS
Days to 50% flowering 0.53 1.19 0.48 1.11 0.43
Branch location {cm) -0.0¥ .9y 073 0.53 0.23
Branch angle (°} -0.32 0.4 022 0.14 (.01
Length of longest branch (cm) 000 -0.533 0.44 0.77 -0.45
No. of branches 0.37 -0.23 -0.31 018 .11
Mant heishe e 074 183 -LO% 12 015
Capitlusn diameter (num) 0l3 T (N7 BV A
No. of capitularplan (.26 -0.52 -0.59 000 0.65
Noa. of seeds/capitulum 0.58 0.90 0.00 -0.69 - 0.03
H00 seed weight (g} -0.78 -0.45 .59 0.48 -0.88
Seed yield/plant (g) 0.52 0.30 -0.79 0.87 -0.39
Ol content {%) 2.85 -1.1% 0.20 0.05 -0.14
Eigenvalye 10.68 9.93 439 4.04 256
Varianee (%) 2681 24.94 11.02 10.16 6.42
Cumulative variance (%) 2681 51.76 62.78 7293 79.33
154
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Table 4 Clustering pattern of 81 safflower germplasim aceessions

- - .
£huster No. No. .m( Accession number
accessions
j—
| b GMU 625 (India), 965 (Turkey), A-1* (Indiaj, GMU 480% (lran), GMU 6970 (Turkey), GMU 53775 (China), GMU 7384
{China), GMU 1253 {Syria)
1 ] GMU 1323 (Egypty, GMU 2091 {India), GMU 3236 {India), GMU 4087 (China), GMU 1743 (Turkey), GMU 7434
(Russian federation}, GMU 3184 (India), GM{ 3732 (india)
it 4 GMU 651 (ndiay, GMLU 1428 (Turkey), GMU 754 (L. Germany), GMLU 4845 (Portugal)
1Y 6 GMU 753 (E. Germany), GMU 6940 {India), GMU 4036 (Egypt), CO-1 (India), (itMU 7439 (Kazakhstan). (iMU 1303
{Ausltralia)
V Il GMU 1196 (Jordan}, GMU 7409 (USA}, GML 4866 {Australia). GMU 3454 (India), GMU 7387 (USA). GMU 1242
(Spain), GMU 3194 (India). GMU 3124 (Iran), GMLU 6035 {Russian tederation). GMU 3258 (India), GMU 7380 (Irag}
VI 14 GMU 999 (Morraco). GMU 3643 (India), GMLU 628 (India), GMU 1877 (USA), GMU §162 (Egypt), GMU 1181 (Trun},
GMU 2034 {Irap), GMU 1415 (Iran), GMU 4303 (Egypt), GMU 4052 (iran), tiMU 4122 (Iadia), GMU 6939 {India), JSI-
7 {India), GMU 3205 (India)
Vi 10 GMU 763 (USA), GMU 1880 (USA), GMU 1954 (USA), GMU 7419 (Denmark), GMU 6964 (India), NARI 6 (india),
GMU 7374 (tran), GMU 1198 (Israely, GMU 3119 (Pakistan), GMU 7467 (Cyprus)
VI 3 GMU 6942 (Bulgaria), GMU 7429-1 (Kuwait), GMU 7373 (Iran)
X 3 GMU 7460 (Uzbekistan), GMU 7463 ((Uzbckistan), GMU 4045 (Egypt}
X i4 GMU 800 (USA), GMU 2939 (India), GMU 6955 (India), GMU 7370 (Iran), GMU 842 {USA), GMU 1241 {Israeh),

GMU 7379 (Iran). GMU 1240 (Israel}, GMU 7388 (USA), GMU 5282 (Bangladesh), GMU 3257 (USA] GMU 6938
(India), GMU 4716 (Mexico), GMU 7433 (Russian Federation)

ulkized accession numbers indicate sparsely spiny penotypes, only A- | is spiny check; all other accessions are non-spiny

Table 3 Intra and inter-Euclidean? cluster distances

“Cluster No. [ i e v V Vi Vil Vil X X
T 20,07 40.18 74.60 96.82 48.65 53.21 76.45 137.833 95.05 78.55
n 32.98 72.87 8486 60.69 90 08 8241 100.23 70.39 77.39
n ' 41.28 {&1.42 147.25 169.35 176.72 214.43 14881 {52.39
v 49.45 65.61 99.68 76.03 93.64 7748 84.87
v 33.35 5513 62.70 106.02 81.19 73.64
¥y 41.88 69.41 168.22 120.36 93.22
Vii 38.10 99 (7 61.06 67.75
VI 60.71 74.96 107.02
X 29.72 60.83
X 42.35

EJues inbold are intra-chuster distances)

Table 6 Cluster means for evaluated traits of 81 safflower accessions

" Days to Branch Branch Length of . Plant  Capitwlum  No. of No.of 100 seed Seed yicld/ (il
ilwﬂ 0% location angle long I hranch No. of helght  diamcter  capiluta/ reds/ welg jant content

o Iy onges r branches gl me piluial st ght P le

flowering (cm) {°) (cm) {cm) {mm) plant  capitulum (2) (g) %o}

I 88.31 27.68 4191 37.51 9.97 66.83 15.69 28.58 14.30 4.57 822 2593
1 8931 41.79 40.13 34.48 6.71 71.50 16,42 18.25 18.64 4.54 5.76 25.56
il R A0 .04 40,31 4050 83K 71.78 16.06 25.6] 13.94 5.56 7.46 2275
I 89.08 31.53 37.67 3927 14.62 8041 22.24 19.70 31.52 430 1380 282
v 88.77 27.34 35.76 36.46 .19 68.56 17.55 2356 19.36 394 62! 27.58
1 87.04 2497 41.31 3952 11.4] 67.73 14.78 28.94 15.89 47 9.94 28.39
VIt 93.15 31.50 36.30 18.56 9.8% 80.31 15.23 2316 17.63 4.29 11.80 28.20
Vil 96,67 48.92 37.58 20.20 6.93 86.03 20,45 15.72 22.82 3.22 6.02 27.48
X 9583 29.86 3496 3284 8.90 $2.98 15.32 16.02 19,68 428 8.98 2695
X 88.39 24.40 34.83 11.57 9.80 9].02 16.21 25.40 20.48 4.50 10.46 27.44
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Table 7 Contribution of different characters towards genetic divergence {1}

No. of times Per cent contribution towards

Source ranked first diverpence
Days to 50% fowering 267 ¥.24
Branch lotation (tm) 189 3R3
Branch angle (%} 40 1.23
. Length ot longest branch (cm) 130 401
No. of branches g2 2.84
Plant height (cm) 629 19.41
Capiiulum diameter (mm) 257 7.93
No. of capitula/plant 90 I
No. of sceds/capituivm 147 454
100-sced weight {g) 176 343
Seed yield/plant (g) 197 6.08
0il content (%) 1026 3167

Based on D values and PCA scores, oil content and
plant height were identificd as the most important traits
contributing towards diversity among the non/sparsely spiny
accessions evaluated. This indicates that 1t is essential 1o lay
greater emphasis on thesce characters for the purpose of
further selection and choice of parents for hybnidization.
Genotypes from two most divergent clusters, GMU 631,
1428, 754 and 4845 from Cluster 111 and GMU 6942, GMU
7429-1, GMU 7373 from Cluster V!II were identified as
potential parents in future endeavour's for improvement of
non/sparsely spiny safflower. Therefore, above scven
accessions were short-listed on the basis of higher seed yield
for improvement through further selcction.
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mycoflora and yield of groundnut (Arachis hypogaea L.)

P VASUNDHARA, V RANGASWAMY AND M JOHNSON'

Dept. of Microbiology, Sri Krishnadevaraya University, Anantapur, Andhra Pradesh
'Depat. of Pathology, Agriculture Research Station, ANGRAU Anantapuy, Andhra Pradesh

(Received: November, 2011; Revised: November, 2012; Accepted: December, 2012)

ABSTRACT

The field experiment was conducted during the winter season of 2009 in the Krishi Vigyan Kendra, Reddipalli
and Agricultural Research Station, Rekulakunta, Anantapur, Andhra Pradesh to study the cffect of organic.
inorganic, bio and chemical amendments on rhizosphere mycoflora and yield of groundnut (4rachis hypogaea L.).
The results showed that the rhizosphere mycoflora increased from a day before sowing to harvest in combined
application of Pseudomonas fluorescens + gypsum+ neem cake + mancozeb (69.55 cfu/g of soil) followed by
Pseudomonas fluorescens + gypsum (56.32 cfu/g), gypsum-+mancozeb (52,36 cfig) treatments compared to athers.
The combined application of Pseudomonas fluorescens + neem cake + gypsum + mancozeb was found significantly
superior to all other treatments in improving plant characters (at 75 days after sowing) besides increasing pod yield
(1391 kg/ha), hauim yield (2248 kg/ha). shelling percentage (73) and test weight (37 g),

Key words: Groundnut, Gypsum, Mancozeb. Neem cake, Pseudomonas flnorescens, Rhizosphere mycoflora,
Soil amendments, Yield and yield attributes

Groundnut {Arachis fypogaea 1.} is a premier oilseed
crop in India mainly in Rayalaseema districts of Andhra
Pradesh {A.P), grown under rainted (nearly 80%) and low
erralic rainfall (about 552 mm) situation. In Ananlapur,
menocropping of groundnut both in rainy and winter seasons
is In vogue. The average yields are low (730 kg/ha)
(Johnson, 2006) due to several production constrains, which
nclude biotic and abiotic stresses, In addition o this farmers
do not apply recommended dose of fertilizer with an
assumption that the chemical fertilizers may not be effective
under moisture stress condition. Soil bacteria and fungi play
pivotal roles in various bio, geo chemical cycles and are
responsible for the recvcling of organic compounds by
contributing to plant health, soil structure and soil fertility.
The metabolic activity of microbes in the rhizosphere region
plays vital role for plant growth and management of seil bormn
pathogens. Root exudates have direct influence on
thizosphere  micro  biota (Rovira,1963) Pseudomonas
fluorescens produces plant growth promoting substances and
induces systemic resistance in plants (Rama moorthy ef
al,.2001). 1t is the induced resistance developed
svstematically in response to colonization of plant roots by
certam rhizobacteria or PGPR (Van Loon e a4f., 1998). Soil
amendments in the form of plant debris, green manures,
farmyard manures, compost, oil cakes and fertilizers’ are
known to improve crop productivity in the rhizosphere to
supnress certain soil born diseases (Sivaprakasam, 1991).
Inorganic fertilizers arc essential for growth and mgh yicld
with good quality of groundnut (ibrahim and Elaiwa, 2008].
Application of gypsum as soil amendment is the most
effective and cheapest source of calcium and sulfur n
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increasing the pod yicld when applied @ 500 kg/ha followed
by neem cake @ 150 kg/ha as basal (Johnson ef al., 2006).
Chemical seed treatment has resulted in significant reduction
inlosses cansed by a variery of discases with enhancement of
quality and quantity of yields. Hence. the present study was
undertaken with integration of organic. inorganic, bio and
cheical amendments and their influence on rhizosphere
mycoflora and yield of groundnur, '

The present investigation was carried out in the
Department  of Microbiology, Sri Krishnadevaraya
University and Krishi Vignana Kendra, Reddipalli.
Anantapur (Dt).during the winter season of 2009. The
general faboratory techniques followed were those described
by Nene and Thapliyal (1993}, Dhingra and Sinclair (1995)
and Aneja (2001) for the preparation of media. sterilization,
isclation and maintenance of fungal culture, for isoiation of
rhizosphere mycoflora. Potato dextrose agar media was used.
Soil samples were coliccted from the rhizosphere of
groundnut cultivar TMV-2, (which is of 105-110 days
duration). Samplin ; was done at the rhizosphere of healthy
groundnut plants as described by Sharma and Sen (1991).
The seil adhering to the roots was collected and mixed to
provide a composite rhizosphere soil. The sampling was
done at two phases of plant growth i.e. 75 and 105 days afier
sowing (DAS), for isolation of rhizosphere mycoflora the
dilution plate method proposed by Ancja (2001) was
followed and isolated mycoflora were identified based on
their cultured and morphological characteristics  and
transferred to culture tubes containing appropriate medium
for further studies,
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Field experiment was laid out in a randomized block
design with 12 treatments (Table 1) and replicated thrice in
a plot size of 2 x 2m’ of 30 c¢m x 10 cm spacing.
Physico-chemical properties of the experimental red soi
were pH: 7.21 and total nitrogen 0.047%. Sand, siltand clay
ratio was 74.2:20.2:5.6, respectively. The treatments were
applied as soil amendments at sowing. Nitrogen, phosphorus
and potassium were applied in the form of urea @ 67.5
kg/ha, single super phosphate (@ 250kg/ha, murate of potash
@ 67.5 kg/ha, respectively. Observations were made onplant
characters and yield parameters viz., plant height, nodule
number, nodule weight, root length, root weight at 75
DAS/plant were recorded, from five randomly selected plants
from each plot. The data pertaining to pod, haulm yield,
shelling percentage and test weight were recorded at harvest
and results were analyzed by following statistical procedures
(Panse and Sukhatme, 1978).

Among various treatments combined application of ncem
cake + Pseudomonas fluorescens + gypsum + mancozeb
supported more number of 69.55 cfu/g of soil, followed by
combined application of Pseudomonas fluorescens + gypsum
(56.32 cfu/g) and combined application of gypsum +
mancozeb (52.36 cfu/g) treatments (Table 1), while lowest
was observed with control (25.70 cfu/g). The identified
mycoflora from rhizosphere of groundnut cultivar in red soil

were Aspergillus flavus,  Aspergillus niger, Alternaria,
Drechslera, Cuvularia, Fusarivm, Pencillivm, Rhizopus and
Trichoderma species. Saralamma (2000) observed in four
groundnut cultivars an increasing occurrence of microbial
colonies from 30 DAS to harvest at every stage of
chservation and found ihat the number of colonies of
Sclerotium rolfssi per g of soil was more over other
mycoflora. Qualitative estimation of rhizosphere mycoflora
among the treatments might be due to differences in the root
exudates (Rovira, 1965). According to Pandey and Upadhay
{(2000) the fungal population increased in the thizosphere due
to increase in the seil temperature and further provide
congenial micro climate for the soil microbial population
than cool temperature. The variation in fungal flora of
groundnut under certain conditions was possible due to
diffesences in chemical composition of voot exudates. n the
present study, more number of fungal colonies was observed
in red soil may be duc to more leaf drop which served as feed
for colonization of mycoflora.

Combined application of neem cake + Pseudomonas

fluorescens + gypsum + mancozeb was found significantly

superior to all other treatments and improved plant chacters
at 75 DAS viz., plant height, haulm weight. nodule number,
number of branches, root length and root weight, number of
pods and pods weight {Table 2).

Tablce T Effect of neem cake. 2ypsum, Pysuedonionus flierescers and mancorseh soil amendments on rhizosphere mycollara

Treatment

Mean rhizosphere mycotlora (cfusg of dry soil}

Before At 75
sowing NDAS

Average rhizosphere

At the time of mycoflora (cfu/g)

harvest (105days)

Applicanon of neem cake . 150 kg/ha as soil amendment

T.  Application of Pswedomonas fluorescens (- 2.5 kyg/ha at 30 and 45 days

21.58(26.69) % 2635 (30.87)* 2749 (31.60}*
23.05(28.691  30.71 (33.64) 3796 (38.08)

25.14 (29.72)
30.57 (33.47)

T, Applicaticn of gypsum @& 500 kg/ha as basal at 435 days 2242 (28.26) 33,54 (35.38)  38.75(38.49) 3157 (34.04)
T, Seed treatment with mancozeb (@ 3 g'ky seed 20.55(26.95)  29.09(32,59)  31.45(34.09) 27.03(31.21)
Ts T,+ T, 2084 (27.16)  31.8(34.32) 37.82 (37.94) 30.15 (33.14)
T, T+ T, J0.86(27.16)  42.02{40.40)  50.4] (45.24) 37.76 (37.60)
T, T,+T, 20,04 (2659 29.69(33.01)  34.39 (35.90) 28.04 (31.83)
T, T.+T, 21.33(27.49) 4695 (43.24) 56.32 (48.64) 41,53 (39.79)
T, T.+T, 2089 (27.15)  30.05(33.23) 3493 (362D 2862 (32.19)
T T,+T, 20,09 (26.62)  43.03(41.23)y 5236 (46.30) 3%.69 (38.07)
Ty T+T4+ T+ T, 214827607 4887 (44.35)  69.55 (56.52) 46.63 (42,.82)
T,, Centrol 21.36(27.52)  24.02(20.29)  2570{3040) 23.69429.07)
CD (P=0.05) 1.73 310 3.26 -
* Figures in parertheses are angular cansformed values: DAS: Days alter sowing

Further, the same treatment increased the pod yield.
haulm yield, shelling percentage and more test weight ( Table
3). Harinath Naidu and Subbarami Reddy (1996) noticed
that the use of soil amendments with organic and inorganic
form (20 kg N+ 10 kg P + 10kg K + 250 kg gypsum + 25 kg
zine sulphate) resulted in higher pod yiclds. This may be due
to the application of both macro and micro nutrients and also
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application of organic, inerganic soil amendments might
have enhanced the antagonistic soil microorganisms and
increased crop yields to the considerable extent, Christopher
Lourduraj et al. (199%) observed high pod yield with the
application of nitrogen, phosphorous, potassium (NPK). and
gypsum and micronutrient mixture. Application of N, P and
K together improved the yields significantly over their
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application aione. Gypsummight have increased availability
ofcalctum and sulfur in the fruiting zone, which is essential
for proper pod filling (Sridhar e «f, 1985). The
cffectiveness ot gypsum increase kernel weight due to
putritive value of calcium in addition to its physiological
role of offsetting the action of the oxalic acids and cell wall
degrading enzymes being produced by the pathogens might
have strongly increased the test weight of kernel m the
present study (Mehan ef al.. 1995). Meena e al. (2000)
recorded  maximum  pod  yield at 1823 kg/ha with
Fseudomonas fluorescens treatment against late leaf spot in
groundnut this was due to induced systematic resistance and
stimulated plant growth by secreting auxins, gibberellins,
¢ytokinins, and by suppression. of decleterious
microorganismes,

Corrclation studies: The correlation analysis between
rhizosphere mycoflora and plant characters at 75 DAS

revealed that final plant population (r=0.863%%), plant height
(r=0.951*%), haulm weight (r=0.773**), root length
(r=0.943**%), number of nodules (r=0.973**), root weight
(r=0.878**), number of branches (r=0.988**), number of
pods (r=0.972**} and pod weight (r=0.963**) showed
highly signiticant positive correlations. The corrclation
matrix was analyzed to know the effect of different
treatments between rhizosphere mycoflora and yield of
groundnut, indicated final plant population (r=0.863**)}, pod
vield (=0.940%%), haulm vyicld (r=0.896%*), shelling
percentage (r—0.839%%) test weight (r=0.905%*} showed
highly significant positive correlations.

Present study, indicated that the presence of organic,
inorgani¢, bio and chemical amendments enhanced the
antagonist soil microorganisms and improved the groundnut
seed yield.

Table 2. Effect of neem cake, gypsum, Psuedomonas fluerescens and mancosch soil amendments on plant characters

Plant characters a1 75 DAS

Treatment Pla_ml Ha.ulm Raoot Rr-\ol No. of No.of  No.of Prud
height  weight  length weight  nodules/ branches/ pods/  weight
(cmy  (g/plant) (cm) (g/plant)  plam plant plant__ plant {g}

T, Application of ncem cake @ [ 50 kg/ha as soil amendment 24 8 6.05 5.53 1.89 274 4.5 6.4 3.2
T, Application of Psuedomonas fluorescens @ 2.5 kg/ha at

30 and 45 days 259 6.25 6.07 2.32 354 4.7 8.5 4.1
T, Application of gypsum @ 500 kg/ha as basal at 45 days 26.3 6.29 6.07 233 38.3 4.7 0.5 42
T, Seed treatment with mancozeb ¢ 3 g/kg seed 25.0 6.11 5.73 2.05 30.8 45 7.3 3.7
Yo TieTs 253 622 607 227 353 47 8.0 39
T, Ti+Ty 27.1 6.31 .13 2.39 40.7 5.0 10.4 43
T T,+7T, 25.2 6.13 3.80 2.17 310 4.6 7.6 3.9
T. T+ T 27.5 6.51 6.27 2.50 41.8 s 10.3 4.8
T, T+T, 253 621 587 225 322 46 8.0 3.9
Te Ti+T, 27.3 6.31 6.13 2.39 4.9 5.1 10.3 4.6
Ty Ti+T,+T,+T, 27.7 6.35 6.93 1.56 49.1 53 12.7 5.4
T,. Control 24.7 5.41 5.53 1.77 27.3 44 6.0 3.0

CD (P0.05) NS 0.52 1.19 0.43 16.78 NS 4.93 2.25

Table 3. Effect of ncem cake, gypsum, Pruedomonas fluorescens and mancorzeb soil amendments on groundaat yield
Mcan yield and yield attributes at 105 DAS*
Treatment Pod vield Haulm yield Shelling Test
(kg/ha) (ks'ha) percentage weight (32}

I, Application of neem cake @ |50 kg/ha as seil amendment 822 1822 68 31
. Application of Psuedomonas fluorescens @ 2.5 kg/ha at 30 and 45 days 1063 2058 70 34
. Application of gypsum @ 500 kg/ha as basal at 45 days 1085 2084 71 35
T, Seed treatment with mancozeb @) 3 g/kg seed 706 1823 70 32
. T,+T, 1059 2022 69 i3
o T, T Linio AL - 18
T T 963 1763 o8 3
T T+ T, 1239 2228 73 36
T. T.+T, 978 1930 69 33
Tw Ta+ T, 1152 2167 72 35
Ty T+ +T,+ T, 1391 2248 73 37
. Control 690 1763 64 29

CD (P=0.05)} 147.9 386.65 4.84 4.44

MAS: Days after sowing
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Effect of inorganic and biofertilizers on performance of
summer soybean (Glycine max L.)
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ABSTRACT

A figld experiment was carried out in surmer 201 0 to study the influence of inorganic and biofertilizers on yickd
and yield attributes of soybean { Glyeine max L) variety MAUS-7 1. Results revealed that application of higher levels
of fertilizer NPK (40:70:40) resulted in higher number of pods/plant (37.08). pod yield/plant (8.91 g}, grain yield
{1399 kg/ha) and test weight (78.3% g) as compared to other treatments. Biological and straw yields were also found
higher with high leve] of inorganic fertilizer application. Duel application of Rhizobium spp + Phosphate solubilising
bacteria recorded higher grain yield (1253 kg/ha) over individual inoculation of biofertilizers,

Key words: Biofertilizers, [norganic fertilizers. Soybean

Soybean (Glyeine max L) has emerged as an important
grain legume crop which contains about 40-44% protein,
20% oil. There is vast scope for increasing soybean
production in the country duc to its high nutritional quality,
higher productivity and short duration (90-110 days). Being
a leguminous crop and capable of withstanding moisturce
stress it helps in improving the fertility and productivity of
soil. The inorganic fertilizers are used to supply essential
nutrients for better growth and development. Hence, to
maintain seil fertility. productivity and to reduce cost of
cultivation, it 1s necessary to integrate biofertilizers in
soybean cultivation. Commonly used biofertilizers are
Rhizebium and phosphate selubilising bacteria (PSB) for
leguntinosac family crops to ensure adequate nodulation,
nitrogen fixation and enhanced availability of phosphorus,
respectively for maximum growth and yield of pulse crop.
The production of soybean crop can be increased through
enhanced area and productivity. The first priority would be
to raise the productivity of soybean in traditional arcas
during rainy season, Alternately, it is important to extend its
cultivation to non-traditional seasons mainly during summer
season through judicious and integrated nutrient management
along with norganic and biofertilizers.

The experiment was conducted during summer scason of
2010 at the experimental tarm of College of Agriculture,
Latur. The experimental plotwas a deep black setl with aoed
drainage and siightly alkaline in reaction (pH 7.335). The
experiment was laid outin factorial randemized block design
with three replications. Nine treatment combinations of three
levels of inorganic fertilizers (20:50:20, 30:60:30 and
40:70:40 kg NPK/ha) and three levels of biofenilizers
(Rhizobium spp.. PSB and dual application of Rhizohium
spp. + PSB). The seed treatment with biofertilizers was done
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(0 25 g'kg grain. The soybean variety MAUS-7 1 was the test
crop. The gross plot and net plet size were 6 mx 3.6 mand
5 mx 2.7 m, respectively. The field experiment was imtiated
on January 19, 2010 by dibbling method of sowing. As per
treatments, 100% inorganic fertilizers were applied as basal
dose. Seed was treatcd with biofertilizers and protective
irrigations were given at specific intervals as per the need.
Grain yicld was calculated on net plot basis and reported as
per hectare yield and other growth and yield attributes were
recorded at harvest by selecting five plants randomly from
the net plot.

Yield attributes of soybean viz.. number of pods/plant.
pod yicld and test weight (10} grain weight) were
significantly influenced by different treatments. Application
of higher levels of NPK {40:70:40 kg/ha) was found to be
significantly superior in recoerding mere number of pods, pod
yield, grain yield and test weight. This was followed by
application of 30:60:30 kg NPK/ha, Application of higher
level of inorganic fertilizer was found significantly superior
over other levels of NPK in respect of grain, siraw and
biological yield. Similar result was reported by Jadhav et al.
(2009).

Dual inoculation of Rhizohium spp. - PSB was found
significantly superior over inoculation of Rhizobiwm spp. or
PSB alone with respect te number of pods/plant, pod yield.
arain vield plant and test weight. Pads/plant die 1o dual
application of PSB and Riizabivm were found signiticantly
superior over single application of biofertilizers. However,
it was at par with seed inoculation with either Rhizobiun spp.
or PSB in recording more number of pods/plant, grain
yield/plant and test weight. Jadhav er ol {2009) reported
similarly.
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Table | Effect of inorganic fertilizers and bio-fertilizers on performance of summer soybean

Treatment No. of pods/ Pod yield:  Test weight Grain yield Straw yield Binlogical Harvest index
plant plant {g) (e) {kg/'ha) {kg/ha) yield (kg'ha) (%)
Inorganic tertilizers (NPK kg/ha)
20:50:20 29.20 7.14 75.86 8635 %06 1761 49
30:60:30 34.48 7.96 76.69 1085 1020 2105 52
40:70:40 37.08 8.91 78.38 139% 1375 1774 50
SEm+ 0.42 0.15 0.27 26 28 44 -
CD (P=0.05) 1.27 UES 0.80 77 ¥3 132 -
Biofertilizers
Rhizobiom spp. 30.34 7.26 76.36 1037 1038 2075 49
PSB 3.7 7.82 T6.7% 1058 1038 2096 50
Rhizobium spp. + PSB 38.24 893 7798 1253 1216 2469 51
SEm= 0.42 0.15 0.27 26 2% 44 -
CD (P=0.05) 1.27 0.45 0.80 77 85 132 -
Interaction
SEmit 0.73 0.26 046 45 49 77 -
CD (P=0.03) 219 NS NS NS 147 NS -
Cieneral Mean 33.25 8.00 76,98 11161 1097 2213 50
PSI3: Phosphate solubilising bacteria
[nteraction effect was stgnificant in influencing number REFERENCE
of pods/plant. The interaction of higher level of NPK with
dual grain treatment of Rhizobium spp. + PSB was found Jadhav A 8, Andhale R P and Patil P A 2009, Effect of integrate

nutrient management on yield attributes and yield of
soybean. Journa! of Maharashira Agriculture University,
34{1) » 3638,

significantly superior. The interaction of higher level of
NPK and dual treatment of Rhizobium spp. + PSB was found
to be significantly superior in recording higher grain yicld.
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ABSTRACT

Ar experiment was conducted at research farm of Ch. Charan Singh Haryana Agricultural University, RHisar
{Harvana) {29° 10N Tlatitude, 75° 48'E longitude and 215 M altitude) during the rainy season of 2009, The soil of
eiperimental field was sandy loam n texure and shightly alkaline in reaction (pH 7.7). The fertility status of soil
waslow inavailable nitrogen (N), medium in available phosphorus, fairfy high in available potassium and moderate
inorganic carbon. The treatments comprised four nitrogen levels viz., 20. 40, 60 and 80 kg/ha applied full as basal
at sowng. half as basal + half at 50 DAS and half as basal ~ half at 80 DAS. Rhizobium inoculation alone and mn
combizatien with 20, 40 and 60 kg/ha levels of N in addition to a control. The soybean Glveine max (L.) Merr. yield
attributing characters viz., number of pods/plant, number of seeds/pod and 100 seed weight, seed yield and protein
contentinseed were found to merease with inercasing levels of N and recorded maximum with combined application
of Nz 60 kgha and Rhizobium inoculation. Split application of N did not improve the sovbean yield and protein
content significantly. However, split dose of N at 50 DAS was found better than at 80 DAS.

Key words: Growth, Nitrogen, Quality. Rhizobivm inoculation, Soybean, Yield

Soybean [Gheine max (L) Merr .}, being a legominous
crap is capable lo iix atmospheric nitrogen (N). Soybean
offers good poential in cropping sequence being a short
duration legume. energy rich oilseed crop. Although some
high yielding varieues of soybean have been introduced but,
the desited level 0¥ yield could not be atrained. The main
reasons fornotrealizing its full yield potentials are improper
and under us¢ of nitrogenous fertilizer, lack of specific
informanion abowbiefertilizers and their proper inoculation.
For getiing higher yield, it is nccessary 1o optimize the
nutrient inputs. To assure continuous N supply to the crop
and to improve s efficiency the split application of N will
increase crop vield and reduce soil and water poflution due
to leaching. Keeping this in view a field investigation was
carried out to mmprove production of soybean by way of
biofertilizer and split application of N.

The experiment was carried out al the Agronomy
research fim of Ch. Charan Singh Haryana Agricultural
University. HisariHaryana) during the rainy season of 2009,
The soil of expenmental field was sandy loam in texture and
shightls whaine i reaction (pll = 750 The experimental soil
was low it aailable nurogen. medium o avallable
pho sph()rus.faiﬁ} fgh in available potassium and modqrale
in organic carbon 155.4, 20,3, 254.8 kg/ha and 0.40%,
respectively. There were seventeen treatments ( Table 1) laid
out in rapdomized Plock design with three rephications. Prior
to sowing. & common pre-sowing irrigation of 6 cm depth
was applied mthe field to obtain a uniform crop stand. As
per treaments. seed was inoculated with Rhizobium by
adopting sadxd procedure, thoroughly mixed and dried in
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shade. Soybean variety IS-335 was sown in the third week of
July by using 80 kg seed/ha at row spacing of 30 cm and
thinning was done after 15 days of sowing to maintain plant
to plant spacing of 10 cm. All other cultural operations were
followed as per package of practices for the crop. Five
randomly selected plants were taken for recording yield
attributes, vield and protein content in seed. '
Soybean yield and yicld attributes were found to increase
with increasing levels of nitrogen (Table I). Rhizobium
inoculation as well as s combined application with different
doses of N also significantly affected vield and yield
atiributes of soybean crop. Although all the yield attributes
viz., number of pods/plant, number of secds/pod, 100 seed
weight and sced yield were highest in treatment Ty, but, it
was at par with the treatment To, T,; and T, This might be
due to increase in crop growth and longer crop growth
period. Yicld components were signiticantiy influenced due
to combined apphication of N and thoculation, which resulted
in good growth of plant because of higher and easy
availability of N. An increase in grain vield of 14.5, 23.1,
202 and 34.5% was recorded over control with the
application ol 20,40, 60 and 80 kg Noha, respeetively, while.
it was 10.1, 5.3, 9.4, and 8.5% with inoculation alone and
combined application of N @ 20, 40 and 60 kg/ha with
inoculation over uninoculated control (T) and at their
respective levels of N applied alone at sowing, respectively.
Rhizohium inoculation provided favourable conditions for
the multiplication of nodule bacteria which in turn produced
more number of nodules and thereby more nitrogen was
fixed for the use of the plant in treatments T,-T, over the
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treatments T,-T.. This has helped the plant in gening
sufficient nitrogen and better growing conditions, which
resulted in more growth, more number ot pods/plant, number
of seeds/pod, 100 seed weight, and uftimately more seed
yield/ha. Correlation studies showed a positive significant
correlation between yield and number of pods/plant (r=
0.95), number of sceds/pod (=0.97}, 100 secd weight (r=
0.94). A linear regression was found between yicld and
number of seeds/pod. number of pods/plant and 160 sced
weight (yield = =331 + 3.1x,+ 330.7x, + 87.4x,; r' = 0.96).
Boroomandan ef af. {2009) also obtained positive significant
correlation between yield attributes and yield.

Higher harvest index (H1) in T,;, T, and T, was because
of better development of vield atirtbutes and yield 1
comparison to low N dose treatments and late N application
in the treatments, where half dose of N was splitted at 80
DAS till then 509 of reproductive phase has already been
complected its ample availability in those treatments through
fertilizer and inoculation resulted in mcrease in yield and
vield attributes. These results corroborate with the findings
of Kumudini ez af. (2008). Highest yield have been obtained

in reatment T, followed by T,;, T,. T. and T,,. All these
trcatmenis were of higher doses of N which may have made
more N avallable 10 the crop through soil selution. Nitrogen
being an essential canstituent of chlorophyll, protoplasm and
various enZymes which poverns the utilization of other
nutrients.

All the levels of N above 20 kg N/ha application
recorded significantly higher protein content in seed over
control. Inocuiation of seed had non-significant effect on
enhancing protein content of seed over uninoculation but
combined application of N and inoculation recorded highest
profein content in seed in treatment T, This may be due to
Rhizobium application has resulted in more number of
nodules, which in tum fixed more atmaspheric N. Hence.
increased availability of N to the plant resulted in higher
protein content of seed. Increased N availability increased N
translocated in seed at the time of seed formation which
resuited in higher protein content in seed in treatments with
higher N doses. Nirrogen being integral part of amino acid
which is the structural unit of protcin. Boroomandan et al.
(2009) and Tahir er af. (2009) also reported the same.

Table | Effect of inoculation, dose and time of nitrogen application on yield, yield attributes and protcin content in seeds ot soybean

Yield aitributes

Yield (kg/ha) Protein conten

Treament Pods/plant_Seedsipod 100 seed weight (3 Grain vield  Svaw vield  Biological vield [larvest index (%) in seed (%)
T, : control 1.0 216 10.3 1405 4333 5738 244 325
T, : 20 kg N¢ha as basal dose 64.7 236 1.0 1610 4724 6334 254 34.2
T, - 40 kg N/ha as basal dose 720 246 1.2 1730 4828 63353 26.3 L3577
T, : 60 kg N/ha as basal dose 7.4 2.60 1.3 1813 4971 6784 206.7 36.2
T, . 80 kg N/ha as basal dose 8.1 2.83 1.7 1891 5143 7034 26.8 374
T, : Rhizobium inoculation alone 54.0 130 1t 1347 4all 6158 25.1 23.8
T, : 20 kg N + Rhizobium imuculation 68.9 2.43 1.3 1696 4758 6454 26.2 36.0
Ty 40 kg N + Rhizohium inoculation 788 2.600 11.8 1893 4590 6784 279 374
T, 60 kg N + Rhizobium imoculation 85.0 2.86 124 1968 5075 7044 279 19.5
To: 0 +10 kg N/ha as basal & 50 DAS 65.6 236 1.0 1620 4577 6197 6.0 . 353
Ty 2200 +20 kg N/ha as basal & 50 DAS 4.9 2.56 it.2 1735 4725 G461 268 363
T); - 30 +30 kg N/ha as basal & 50 DAS 823 2.7 11.4 1543 4810 6633 27.6 374
Ty; 40 +40 kg N/ha as basal & 50 DAS 87.8 2.83 12.2 1915 4916 6% 28.0 CoRa
T,a 2 10 1 1) kg N/ha as basal & 80 DAS 49.8 2.40 1HrL6 1548 4602 6151 25.1 3501
Tys: 20 420 kg N/ha as basal & 80 DAS 64.4 2.46 10.9 1656 4885 6541 253 36.0
Tie 130 43 kg Niha as basal & 80 DAS T2 2.60 L7 1796 5103 6899 260 36.6
Ts : 40 +40 kg Niha as basal & 80 DAS 79.2 2.73 12.0 1880 5189 7169 6.2 6.9
SEm+ 52 (.05 0.2 39 ]S 112 0.3 0.7
CD (P=0.05) 15.0 .16 0.8 HE 246 324 1.0 2.0
REFERENCES nitrogen  source and - supply.  dgromomy Jourdal,

Boroomandan P. Khoramivafa M, Haghi Y and Ebrahimi A 2009.
Lhe effects of nitrogen starter fertilizer and plant density on
vield, yield components and oil and protein content of soybean
(Glvcine max L. Merr). Pakistan Journal of Biological
Sciences, 12; 378-382,

Kumudini S, Omielan J and Hume D J 2008. Soybcan genctic
improvement in yield and the cffect of late-season shading and
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100(2):400-405.

Tahir M M. Abbasi M K. Rahim N, Khalig A and Kazmi A K
2008 T ttect ol Rbzof o inocudation and NP fertiliadon on
growth, yield and nodulation of soybean (Glverine max L) in
the sub-humid hilly region of Rawalakot Azad Jammu and
Kashmir, Pakistan. African Journal of of Biotecknology,
8(22): 6191-6200.
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ABSTRACT

Soybean [Gheine max (L) Merr ] cultivars differ in their sensitivity to herbicide damage. The impact of
herbicide- imazethapyt application on the growth and yield on soybean cultivar JS 335 was examined.
Morphological changes resulted from herbicide application, including leafelongation and formation of large shoots
at the cotyledonary node. Herbicide treatment significamly reduced main stem height, branches/plant, number of
nodes on the main stem. internodal length, leaf [ength and width, seed index and seed yicld/plant relative to the
controls (not tresed with herbicide). Although herbicide application significantly impacted severa) growth variables,

but had no significant impact on yicld.

Key words: Glicine max, Height, Herbicide, Imazethapyr, Nodes, Secd weight, Soybean

Soybean (Glycine max (L) Merr] is an important
commercial crop in [ndia and worldwide. The complete
exploitation of soybean yield could be possible when pest
complex managed timely. Among the different components
of pest complex, weeds ranked first which causes maximum
yield foss ranging from 33t 70%(Billore er al.. 2001). The
use of herbicides in sovbean crop is increasing day by day
due to shortage and highwageoflabourer and incessant rains
during crop season particularly i rainy scason. Among the
herbicides, imazethapyr. 2-13.3-dihydro-4-methyi-4-
(1-ethylethyl)-5-ox0-1 H-imidazol-2-yi]-5-ethyl-3-pyridine
carboxylic acid) is often used for the post-cmergence contro!
of weeds in legumes, especially soybean. This compound
belongs to the imidazolinone (imazethapyr) herbicide class,
which cause phytotovicity though the inhibition of
acetohydroxy acid synthase and the synthesis ot branched
chain amino acids. Selectivity ef these herbicides is based on
the rate andi/or extent of metabolisin {detoxification) of the
active ingredient by the plant (Brown. 1990: Shaner and
Mallipudi, 1991). Within hours following imazethapyr
application to soybean. fresh weight of shoots and roots was
increased, but dry weight was decreased, indicating higher
water concentrations inimazethapyr-treated plants (Scarponi
or ol 1996, Enzvme amiies and glucose and starch
contents were alse atiected within hours afler imazethapyr
application {Scarponi el al. {995, Scarponi et al., 1996).
Imazethapyr has been shown o decrcase protein and
branched-chain amino acid contents of legumes (Scarponi er
al., 1997). Some studies have indicated no growth (Adcock
and Banks, 1991 or vieid response to sovbean treatment
with imazethapyr (Krauwsz ef ¢£..1992). Multiple stresses
affecting plant growth and metabolism have the potential 1o
result in increased (or decreased} plant response. Information
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is scarce on the resporise of soybean to herbicide treatment
1.e., tmazethapyr. The field experiment was conducted during
rainy season of 2009 at rescarch farm of Directorate of
Soybean Research, Indore. The experiment was conducted
with two soybean cultivars namely JS 335 and Ahilya 3
{NRC 7y with 6 herbicides viz., Fluchloralin @ 1 kg a.i./ha
and Trifluralin @ 1 kg ai‘ha (both as PPY), Clomazone @) |
kg ai/ha and Pendimethalin (@ 1 kg avha (both as PE) and
Imazethapyr @ 100 g ai‘ha and Quizalofop ethyl @ 50 g
ai/ha (both as PoE)., Formulated herbicide i.e.. ammonium
salt of imazethapyr (Pursuit) are fabeled for post-cmergence
weed control in soybeans. Imazethapyr was apphed at 100 g
ai/ha with ammonium sulphate @ 2 g/1 of water and cyspread
(Sticker, spreader and activator) @ 2 ml/l/water according to
the label instructions at 20 days after sowing. Secds were
sown on 4™ July 2009 and harvesting was donc on {3 Oct
2009. A knapsack spraver was used to apply 750 lha
herbicide solution uniformly 1o the treated area, with much
of the solution intercepted by the leat surfaces. Plant growth
variables were measured 30 days afier herbicide treatment.
Plant height was measured from the soil surface to the main
shoot apcx. The number of nodes on the main stem was
counted. including the cotyledonary node. Some planis
exhibited significant growth from shools emerging from the
cotvledons. so the number of nodes on the convledonary
shoots was also measured. Leaf area was measured
separately for leaves on the primary shoot.

The plant reaction with reference to morphological and
yield atiributes were recorded only in sovbean cultivar 1S
335 and imazethapyr treatment, hence the pertaining data on
IS 335 were explained and discussed. Other test herbicides
do not have any effect on either of the variety and
imazethapyre does not have any effect on NRC 7.
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Table | Effect of imazethapyr (10% EC) on soybean plant characters

Plant character Conzrol Sk (Y Imazethapyr {100 g SD+ (Y Change over
{untreated) (%)  ai‘ha as post emergence (%) control (%)
Plant height (¢m) 33.09 6.158 18.61 2344 3695 15.76 -29.16
Branches/plant 410 1.833 44.03 377 1.986 52.67 -8.04
Number of nodes/ plant 10.77 0.667 6.19 G.77 0972 9.95 9.29
Length of Linternode (cm) 442 0.964 21.80 370 0.364 9.83 -16.29
Length of mean of interodes (em) 311 0.038 20.51 242 0.372 15.37 -22.19
Total leaf number 17,33 5.077 29.30 1243 {7.66 + 47 2.645,1.856 21 23 2827
Length and widih of Jeat )
Maximum length of feal (em)- normal 7.43 .670 9.02 6.60 1.434 21.73 -7
Maximum width of leaf {cm)- normal 5.41 0.485 8.96 3.86 1.156 29.95 -28.65
Maximum length of leaf {cm)- changed - 8.26 1.162 14.07 100.0
Maximum width of Icaf (cm)- changed - 3.77 5.843 154,98 100.0
Leaf area (¢m?)
Unchanged (normal) 40 .41 6.611 16.35 43.60 1323 30.34 -
Changed - 31.24 7711 100.08
Total leaf area (cm”} 70031 482.99 231,03
Number of leaves changed
Unchanged 17.33 5077 29.29 7.66 2.645 289.60 -55.80
Changed - 4.77 1.856 3891 100,00
Position of leaf changed in size (node) - 2103 -
Change in leaf number (%) - 38.42
Plant dry weight {g/plant) 4.67 3.57 -23.55
Seed yield/plant (g) 13.78 11.02 -20.03
Seed index 10.50 9.54 -9.14
Soybean untreated with herbicide {(control) were 33.09 cm to leaf number. Plants treated with imazethapyr

(41.17%) taller than plants treated with imazethapyr.
Herbicide treatment significantly reduced the height of the
main stem of soybean cultivar IS 335 to the tunc 0f29.16%.
However, the variability in plant height was higher under
untreated plants than imazethapyr trealed plants. Untreated
soybean produced higher number of branches/plant (8.75%)
as compared to imazethapyr treated one which reduced
branches to the extent of 8.04%. The higher variability in
number of branches was recorded under imazethapyr treated
plants. Application of imazcthapyr also significantly reduced
the node number/plant (9.29%) along with high variability
as compared to unireated plants. Untreated soybcan plants
first internode length was higher {19.45%) than herbicide
treated plants which reduced by 16.29% and also showed
lower variation in first intermodal length. Herbicide
application decline the internodal length by 22.19 %% than
untreated plants and untreated plants showed higher
variability as compared 1o treated one. No leaf necrosis was
evident for herbicide treatment in  experiment.
Morphological changes were observed in herbicide treated
plants of JS 335 only. Herbicide treated soybean
significantly reduced the leaf number plant (28.27 %) as
compared to untreated plants. However, the higher
Variability was obscrved in untreated plants with reference
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demonstrated narrow clongated leaves uncharacteristic of
soybean (Fig., 1). These elongated lcaves developed after
herbicide application. and these leaves were not yet formed
when the herbicides were foliar applied. On these plants,
while the leaves formed prior to herbicide application were
normal. nearly all leaves formed after herbicide application
exhibited clongation. Leaf area measurcments further
indicated the morphological changes observed in herbicide
treated plants. The maximum length and width of normal
leaves was also reduced by 11.17% and 28.65% with the
herbicide treated plants which indicated that the leaf width
was more sensitive than length and also indicated higher
variation in leaf length. The length of changed leaf has been
increased and the width of changed leaf decreased
stentficantly due 10 herbicide as compared to normal leal
1.c., unireated plant which led 1 a signiticant decrease in
photosynthetic surface arca |(total leaf area} by 31.03%).
The changes in leaf morphology occurred on 2 to 3 nodes of
treated plants, :

Untreated soybean produced higher plant dry biomass to
the tune of 30.8 1% as compared 1o herbicide treated soybean
plant. Imazethapyr treatcd soybean showed a substantial
reduction in seed index to the cxtent of 9.14% as compared
to untreated plants. Similarly, seed yield/plant was also
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showed o decrease trend which was to the tune of 20.03%
;)ver satreated soybean. .

o glthough herbicide treatment significantly
) Thusd- everal growth varniables and yield/plant of
lmpa}fl_fr ';ama Although a large number of plants
Sun.'“imj [i(.rphological effects in which the mamn stem
exhlbll_tj‘donlv a small portion of the total plant biomass,
c(.)mpﬁf i,enérally not impacted by these morphological
yield \?_lbl;her researchers have also reported no loss in
changtb:h ozethapyr application (Krausz of af., 1992;
yleld‘“ﬂ‘md Shaw, 1992}, while others have reported yield
Ne_w’bffmns ynder certain conditions (Newsom and Shaw,
rl“;‘)“fj“(‘;mﬁn and Habetz 1989).

Untreated leaf

—o treated leaf

- Mnmhgzogical changes in soybean leaf due to herbicide
Figl. imazethapyr application
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ABSTRACT

A ficld experiment was conducted during winter season of 2009 at Kanpur, Uttar Pradesh to find out the effect
of integrated nutrient management on yield, uptake and quality of Indian mustard (Brassica juncea L.}. The study
revealed that intcgration of 40 kg sulphur (8) and 5 kg zine (Zn) with 100 % recommended dosc of fertilizer
produced maximum grain yield, nutrient uptake, oil content and oil yield in comparison to other treatments.
Application of 40 kg S/ha resulted 21.7 % higher grain whereas, application of 5 kg Zn/ha resulted 8.3 % higher

grain than 100 % RDF.

Key words: Elemental sulphur, FYM, Mustard and Zinc chloride

Indian farmers, who are mostly marginal and small, do
not apply the recommended doses of nutrients due to ever
increasing cost of fertilizers. Indigenously available organic
sources of nutrients have been found helpful to enhance the
efficiency and reduce the requirement of costly chemical
fertilizers. Indian soils are becoming deficient in sulphur (S)
and zine (Zn) due to intensive cultivation and use of high
anatysis fertilizers. Mustard (Brassica juncea L.) requires
relatively large amount of these nutrients for realization of
yield potential, but inadequate supply often leads to low
productivity. Keeping this in view a field trial was carried
out to cxplore the effect of integrated nutrient management
on yield, nutricnt uptake and guality of Indian mustard in

"central plain zone of Uttar Pradesh.

A ficld experiment was conducted at  Students'
Instructional Farm, C.S. Azad University of Agriculture and
Technology, Kanpur during the winter season of 2009, The
experiment was comprised of 12 treatments {Table 1). The
treatrments were arranged in randomized block design with
three replications. The recomumended dose of fertilizer was
120:60:60 kg NPK/ha. The quantity of FYM required for
substituting a specified amount of nitrogen (N) as per
treatments was calculated and incorporated in to plots 15
days before sowing of the crop. As per treatment, 40 kg S/ha
and 5 kg Zn/ha were applied as basal through elemental
sulphur and zine chloride. Al the ireatments received a basal
dose ot phosphorus (P} und potash(K) through DAP and
MOP. N in DAP was adjusted in the amount of urea. Half of
N was applied as basal at the time of sowing and remaining
half of N was applied at the time of first irrigation. The N
content in the seed was multiplicd by the factor 6.25 to
calculate the crude protein content. The soxhlet method was
adopted for the estimation of oil content in secd. Seed and
stover samples were powdercd and digested in a triacid
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mixture of concentrated H,S0, : HNO, : HCIO, (10:4:1).
The P in the extract was determined by colorimeters and K
by flame photometer. The seed and stover samples were
digested in a diacid mixture of concentrated HNO, and
HCIO, (9:1) and sulphur in the extract was estimated by
turbidimetric methoed and zine was estimated by Atomic
absorption spectrophotometer.

The results wndicated that all the treatments signficantly
influenced the yield and quality of Indian mustard over
control (Table 1). Highest grain yield of 21.6 g/ha and straw
yield of 67.9 g/ha was recorded with 100 % RDF + 40 kg
S/ha + 5 kg Zn/ha (T} which were 99.2 and 65 % higher
than the yield in control. Substitution of 25 % N through
FYM with 75 % RDF produced grain yield 15.5 g/ha and
stover vield 54.2 g/ha which was found at par to the yicld
(16.4 g/ha grain and 554 g/ha stover) of 100 % RDF,
indicating the possibility 10 reduce N fenilizer need by 25%
through the application of FYM along with chemical
fertilizers. These results are in confirmity with the finding of
Chand and Ram (2000). Application of 40 kg S/ha produced
21.7% more grain and 16.5 % more stover yield than 100 %
RDF. Likewise S application of 3 kg Zn/ha also produced
8.3% more grain and 3.4% more straw yiclds than 100%
RDF + 40 kg S/ha. The enhancement in seed and stover yicld
with the addition of 40 kg S and 5 kg Zn/ha could be
explained an the hasis of proper nutritiona! enviroament for
vegetative and reproductive growth of the crop. Thescresuits
are in conformity with the findings of Singh ¢t a/. (2005) and
Jat and Mehra (2007).

All the treatments showed significant increase in N, P, K,
S and Zn accumulation over control (Table 2). Maximum
uptake of N, P, K, 5 and Zn was rccorded with 100% RDF
+ 40 kg S/ha + 5 kg Zn/ha followed by 75% RDF + 25%N
FYM + 40 kg S ha + 5 kg Zn/ha. Integration of S and Zn
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with 100% RDF showed maximum nutrient uptake in
COmpaH’iSOIl to 75% RDF and 50% RD¥ treatments. Higher
accynutation and uptake of nutrients under these treatments
could ¢ ascribed to better availability and synergistic effect
of applifd.nutricnts. These findings corroborate  with the
report ol Singh et @/, (2005) and Jat and Mchra (2007).
Highes! protein content (23.4%), oil content (38.6%)and
oil \_,ie|d{83.l 8 kg/ha), in mustard seed were registered with
ppheation of 100% RDF + 40 kg S/ha + 5 kg Zn‘ha

the'a P )
Table 1 These results are in accordance with those of

Prasad and Singh (2004) and Kumar and Yadav (2007).

It may be concluded that integration of 4G kg § and 5 kg
Zn/ha with 100% RDF is most beneficial and esscential o get
maximum yield. [t is also concluded that substitution of 25%
N through FYM with 75% RDF produced yield at par to
100% RDF indicating that the possibility to reduce N
fertilizer need by 25% through the application of FYM along
with the chemical fertilizers by small and marginal farmers
of central plain zone of Uttar Pradesh 1o save fertilizer cost.

Tabte | gtieet of integrated nutrient management on yield and quality of Indian mustard

Yield g/ha Quality

atmmenl . . Protein Oil content il yield
Treal (irain Straw content (%) (%) {kg/ha)
Conrel 10.8 41.2 18.00 341 368.9
mnuﬂRDF 16.4 50.4 2093 36.8 602.5
mu%RDF’m kg Stha 1.9 6357 22.8!1 378 7522
100 RDF ~ 40 kg S/hat 5 kg Zn/ha 21.6 67.9 2343 386 831.8
759, ’DF 14.4 53.1 20,12 . 35.7 5123
T;L.URDF*ES “BNFYM 15.5 54.2 2081 .- . 365 563.9
7;quDF’25 %WNFYM~+40kg S/ha 18.6 69.3 22.75 . 373 683.7
7%59RDF”35 % NFY M+ 40 kg S/hat 5 kg Zn/ha 20.1 64.2 23.18 37.8 758.8
30 o, RDF ) 13.3 49.7 20.00 35.0 464.4
;Qt\{,EDF'Z'U%N FYM 143 50.6 20.68 355 506.5
;ODURDF_:‘U%N FYM+40kgS/ha 17.1 57.9 ) 22.56 36.2 617.2
;0.'“ RDF- 3% N F Y M + 40 kg 8/ha+ 5 kg Zn/ha 18.3 59.3 23.00 36.7 669.7
EiEm: 1.02 1.87 0.09 0.1 480
W 2.11 388 (.19 0.3 99.0

Table gffect of integrated nutrient management on nutrient uptake of Indian mustarg

N {kp'ha) P (kgha) K (ksr/ha) 5 (kgshay Zn { u'ha)
Treatre! Grain__ Straw__ Grain__ Straw _ Grain Straw’ Grain Straw Grain Straw
Conmol .2 20.1 56 5.8 7.3 48.2 92 6.9 40.0 123.5
mﬂ%RDF 54.8 32.4 10.1 G.4 13.5 76.3 16.0 13.9 78.5" 2389
100 ROT 40 kg Siha 726 44.1 13.7 1240 17.3 96.9 23.5 21.7 103.5 3154
,Imggg[)}f +40 kg S/hat 5 kg Zn'ha 0.6 492 143 132 1717 101.3 269 24.6 122.8 3531
75 % RDF 46.2  30.1 8.6 8.2 1t4 69.9 13.2 114 63.1 101.2
7% ROF- B %NFYM 51.4 309 9.5 8.7 12.7 72.6 14.8 12.9 72.6 216.6
TS”#RDF_ZS %NFYM+40kg Stha 677 375 122 111 16.1 91.1 21.6 201 93.0 280.3
TiﬂpRDF+ B%NFYM » 40ke Stha- 5 kg Zn/ha 744 39.5 13.2 12.2 17.6 949 24.1 217 112.3 321.0
St:"’I‘RDF 421 27.5 7.9 7.4 1.5 64.7 11.8 10.2 34.3 164.0
A0 . ROFH0%NFY M 46.2 28.3 8.7 79 11.7 66.7 13.3 11.7 64.1 1923
;l»u.RUF*SO%NFY M + 40 kg S/ha 616 339 1 10l 14.4 83.1 19.3 17.5 818 246.2
‘fi' AP %NEY M+ 40 kg Sshat SkgZnha 672 359 (LY 109 156 £6.6 214 205 140.4 272.8
Sl 1.94 1.42 070 0.59 0.80 3.09 0.60 1.26 339 18.21
.L_[-m)_i,\__ﬂ;) 4.01 2.94 146 1.23 1.79 6.41 1.25 2.6] 7.04 37.76
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salinity tolerance at seedling stage
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ABSTRACT

Thirty promising mustard ( Brassica juncea L.} genotypes were evaluated under control and 12 dS/m artificially
created salinity level under laboratory condition. Germination per cent, speed of germination, root length, shoot
length, dry weight of seedling and seedling vigour index reduced significantly with salinity over control. Genotypes
RH-8814, RH-9615, BPR-541-4, EJ-19 and PBR-33 | were identified relatively more tolerant to salinity at seedling
stage. These genotypes exhibited lower overall per cent reduction (< 15%;) in growth parameter. Finding also
indicated that seedling dry weight may be used as screening trait and identified genotypes may be used as suitable
donor for crossing programme to develop salt tolerant mustard genotype at seedling stage.

Key words: Dry weight, Indian mustard, Salinity, Seedling stage

The problem of salt affected soils is global and is mainly
confined to arid and semi-and parts of the world. Salt stress
is the major wide spread environmental stress that limits
growth and development of plants (Greenway and Munns
1980). Extra expendiiure of energy for osmatic adjustment
under salt stress causes growth reduction (Pasternak 1987).
Under saline condition, the germination and seedling prowth
of mustard (Brassica juncea L.y 1s critical one, and thus
becomes a major limiting factor for full potential production
of crop. Among various methods of management of such
problem soils, growing of salt tolerant genotypes is
considered to be very powerful tool for managing salinity. In
mustard salt tolerance varies from variety to variety (Lallu ef
al, 2009). Present mvestigation was an attempt to evaluate
the variability in salt tolerance among promising mustard
genotypes and to identify genotypes tolerant to salinity at
seedling stage.

An experiment was conducted at the Oilseed Research
Unitof C.S. Azad University of Agriculture and Technology,
Kanpur under laboratory condition adopting completely
randomized design with thirty promising mustard genotypes
under artificially created salinity level of 12 dS/m along with
control. These genotypes- were grown in plastic " boxes
contained soil saturated  and fully homogenised before
sowving with disulied water {controly and saline solution (12
dSAm) comprising NaCl, CaCl,, MgSO, and MgCl, in
distilled water to give C1: SO, (4:1) and Ca: Mg (1.3:1) and
SAR of 1 1.8, Each treatment was repeated four times during
winter season of 2008, Twenty five seeds of uniform size,
treated before sowing with 0.20% HgCl. solution to avoid
fungus growth. Scediings were grown for 10 days age and
germination was recorded cveryday and expressed in per
cent. At the end. five seedlings were randomly taken for
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recording root and shoot length. These tive seedlings were
dricd in an ¢clectric oven to a constant weight at 70°C and dry
weights were recorded. The speed of germination and
seedling vigour index was calculated by using the formula
suggested by Mageuive (1962} and Abdul-Baki and
Anderson (1973) respectively, as below.

Specd of germination = (No. of seeds germination on/first
day) + (No. of sceds germination on/second day) —
(No. of seeds germinated on/final day)

Seedling vigour index = Germination % x mean dry weight
of seedling

Significant reduction in geroination per cent, speed of
germination and shoot length occured under saline medium
in all the genotypes compared with checlk (Table 1). Insaline
medium, germination per cent ranged from 56.0 (JMM-071)
to 84.0% (PBR-331). whilc in control the values recorded
were between 88.0 (JMM-071, RB-55)to 100.0% (NPJ-113,
(8-3000-1-1-5. BPR-349-9, SKM-531.RB-50, NRCDR-701
and PBR-330). Minimum per cent reduction in germination
occured in genotype PBR-331(12.5%) while maximum was
noted in genotype JMM-071 (36.4%) under salinity over
control.  Significant  varietal  differences in speed of
germination were recorded and the values ranged between
27.6 (UMM-071)to33.2(CS-3000-1-i-1-3jincontrol, while
in saline medium the values recorded ranged between 14.0
(IMM-071)to 21.0 (RH-9615). Minimum per cent reduction
was noted i genotype EJ-19 (27.3%) while maximum
occured in genotype PBR-330 (50.9%) in salinity over
control, in control shoot length varied from 7.5 (NPJ-124) 1o
13.5 cm (RGN-197), while in saline it varied from 6.5
(NPI-124} to 99 c¢m (PBR-331). Minimum per cent
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reduction was noted in RH-8814 (4.9%), whereas maximum
in genotype IMM-071 (48.1%) in saline over control. The
reduction in growth characters 15 due to ionic stress
Jeveloped by salinity of growing media. Sharma (2003) and
Lallu et &l {2009) reported similar findings of the salinity
effect on mustard al scedling stage.

Sigmficant varietal variations were observed  in roo
tength. dry weight of seedlings and scedling vigour index
which declined significantly under saline medium compared
with control (Tabie 2. [n non-saline controf the values of
root length. dry weight of seedlings and seeding vigour index
ranged between 3.3 (NPJ-112) to 7.1 em (JMM-071); i8.8
(OMK-03) 10 34.5 mg (RB-30) and 353.4 (OMK-03} w0
§90.0 (RB-50) while the values of these characters under

saline stress ranged from 4.5 (BPR-549-9, SKM-331)10 6.6
cem (RH-9615, RB-30); 7.5 (OMK-03) to 33.8 mg (RB-30)
angt 108.0 (OMK-03) 10 540.8 (RB-50), respectively, The
per cent reduction in root length, dry weight of seedling and
seedling vigour index were minimum 11.0 (E)-19) to
maximum  35.1% (PBR-330); 2.0 (RB-30) 1o 60.1%
{OMK-03) and 14.7 (BPR-541-4) 10 69.4% (OMK-03),
respectively due to salt stress over control. The inhibitory
effect of salt stress on different crops was reported eaclier by
many researchers (Raghavaiah er al., 2006, Hebbara ef af.
2003, Bagdi and Aferia, 2008). The mustard genotypes
RH-8814, RH-9615, BPR-541-4, £]-19 and PBR-331 were
found salt tolerant at seedling stage as these exhibited lower
value of reduction in growth paramecers.

Table | Germination %, speed of germination and shoot length of mustard genotypes as influenced by salinity

Germination (%)

Speed of germination

Shoot length {cm)

Musiard ganotype Control  Saline hcan (%). Control  Saline Mean (%\_ Control  Salme Mean (% ).
reduction reduction reduction
RH-3814 940 0.0 7.0 14.9 308 19.2 25.0 377 N2 7.8 R0 4.9
RH-¥615 98.0 %0.0 29.0 18.4 30.0 21.0 25.5 30.0 9.2 R7 YAy 5.4
RHAZI6 0.0 74.0 820 (7.8 298 184 24.1 383 9.4 75 8.3 [6.7
NP-113 100G.0 0.0 85.0 3006 . 330 17.4 25.0 48.5 8.6 7.8 8.2 93
Npl-124 95.0 730 83.0 26.5 3i.2 174 243 44.2 7.5 6.5 7.0 13.3
ROGN-13 98.0 5.0 R4 2R.6 326 V7.8 352 434 7.7 7.0 7.4 9.1
(S-3000-1-1-3-5 100.0 74.0 R7.0 26.6 33.2 18.8 26.0 434 7.6 7.0 7.3 7.9
rH-0303 98.0 68.0 83.0 30.6 32.0 16.8 24.4 475 9.0 6.6 7.8 26.7
RGN-132 94.0 72.0 83.0 234 36 17.6 24.6 443 9.1 .4 8.9 5.5
BPR-331-4 94.0 R2.0 R88.0 12.8 08 20.6 25.7 331 8.9 4 87 5.6
BPR-349-9 100.0 70.0 85.0 30.0 318 17.4 24.6 45.3 8.0 6.6 7.3 17.5
SKA-531 100.0 64.0 82.0 36.0 30.2 15.0 226 303 8.1 7.3 7.7 9.9
RHA116 94.0 66.4) 80.0 298 30.4 16.4 234 46.1 8.9 7.5 8.2 15.7
8PR-343-2 94.0 80.0 88.0 16.7 31.8 204 26.1 35.8 8.4 7.7 8.1 8.3
NRCDR-02 94.0 74.0 84.0 21.3 30.0 18.8 24.4 373 %9 7.1 ®.0 0.2
RB-30 100.0 80.0 90.0 20.0 326 20,0 263 387 10.2 9.8 10.0 39
RB-35 _ 88.0 66.0 77.0 25.0 280 16.4 212 41.4 9.1 24 8.3 7.7
El19 94.0 82.0 88.0 128 278 20.2 24.0 273 9.5 9.0 9.3 5.3
NP2 95.0 68.0 82.0 292 36 172 24 .4 456 8.1 7.5 7.8 7.4
NPJ-114 94.0 74.0 34.0 213 322 18.0 25.1 441 10.7 7.6 8.9 253
RGN-193 04.0 66.0 80.0 294 306 168 237 451 12.5 7.0 98 440
AM-871 88.0 560 720 36.4 276 14.0 8 443 {3.2 (] 0.1 48.1
PER-331 96.0 84.43 94.0 125 29.6 20.6 251 304 10.4 o.4g 10.2 4.8
OMK-03 94.0 720 . 839 234 284 184 234 352 10.7 7.4 91 30.8
RH-N308 98.0 70.0 R4.0 28.6 29.4 17.2 233 4.5 11.7 7.2 9.5 385
ANRODR-701 1.0 4.0 87.0 I NN 197 a4 iz 4R 68 83 306
NRCDR-601 940 - 70.0 82.0 25.5 8.8 17.2 230 40.3 b3 73 his 23
PBR-330 100.0 64.0 82.0 36.0 322 138 240 549 113 6.7 9.0 40.7
RGN-197 96.0 70.0 83.0 27.1 T 316 17.0 243 46.2 13.5 8.4 1.0 378
(8-54 98.0 82.0 90.0 16.3 304 20.8 25.6 e 9.6 8.6 91 10.4
Mean 56,3 72.5 3.6 18.0 9.6 7.7
COP=G.135)
Genetype 3.7 2 1.0
salinity 1.0 0.7 0.3
(wnolvpe x Salinity 5.2 31 1.4
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Table 2 Root length, dry weight of seedling and scedling vigour index of mustard genotypes as influenced by salinity

Root length (cm)

Dry weight img)'S seedlings

Seedling vigour index

Overall %

Mustard genotype Control Saline  Mcan ([}“), Control Saline  Mean " ), Contrel  Saling Mean o) reduction
reduction reduction reduction

RH-8814 6.6 6.3 6.5 13.0 338 328 333 3.0 6354 5244 3800 17.4 6.0
RH-9615 6.9 6.6 6.8 12.) 333 325 329 24 652.7 3200 3864 20.3 1.4
RII-0216 6.5 6.0 63 251 25.0 13.8 19.4 448 450.0 2042 327 54.6 328
NPJ-113 6.3 5.8 6.1 26.9 22.5 13.8 18.2 387 4500 1932 3216 571 351
NPJ-124 6.1 36 5.9 237 238 17.5 20.7 26.5 466.5  132.0 3593 46.0 30.8
RUN-T73 65 6.0 33 25.4 275 17.5 225 364 53940 2450 13920 545 332
CS-3000-1-1-1-5 6.6 6.0 6.3 210 278 225 25.0 8.2 550.0 3330 4415 395 26.1
RH-0305 6.2 57 6.0 280 27.5 20.0 238 27.3 539.0 272, 4055 49.5 349
RGN-152 6.1 5.8 6.0 16.5 28.8 24.5 26.7 4.5 3414 3528 4471 34.8 21.5
BPR-341-4 6.8 6.5 6.7 11.6 320 313 317 22 601.6 5133 5575 14.7 13.3
BPR-349-4 6.3 4.5 34 27.9 23.0 18.8 20.9 18.3 a60.0 2632 36le 42.8 303
SKM-53) 6.2 45 5.4 279 313 263 28.8 16.0 626.0 3366 4813 46.2 3.t
RH-0116 6.9 6.2 6.6 21.8 28.3 26.3 27.3 7.1 5320 3472 4396 347 259
BPR-543-2 6.3 6.0 6.2 13.8 3l. 303 30.7 32 5950 4848 5399 18.5 16.1
NRCDR-02 58 3.5 5.7 19.1 275 243 259 [ 5170 3596 4383 304 233
RB-30 6.9 6.6 0.8 138 30.5 29.5 30.0 3.3 690.0 5408 6154 21.6° 16.7
RB-55 64 58 6.1 19.8 32.5 275 30.0 15.4 5720 3630 4675 36.5 243
El-19 6.6 6.2 64 11.0 34.5 338 34.2 2.0 5734 4838 5286 156 12.6
NPI-112 53 30 5.2 20.2 30.3 26.3 283 t3.2 581.8 3577 4698 3835 25.7
NPY-114 6.6 49 38 266 263 22.0 24.2 163 4944 3250 4100 34.1 28.0
RGN-193 6.4 36 0.0 29.9 27.5 225 25.0 18.2 517.0 2970 407.0 42.6 349
IMM-071 7.1 5.6 5.4 343 30,0 250 275 0.7 528.0 2RO 4040 47.0 38.6
PBR-331 6.7 6.4 6.6 1.2 325 3.3 319 37 624.0 5258 5749 15.7 13.1
OMK-03 6.6 5.0 5.8 347 18.8 7.5 132 60.1 3534 1080 2307 69.4 42.3
RH-0508 6.8 54 6.1 28.1 26.3 233 243 1.4 5155 3262 4209 36.7 30.8
NRCDR-701 6.6 47 5.7 27.0 22.5 [8.8 20.7 6.4 450.0 2752 364 382 28.6
NR{CDR-60) 6.] 5.5 5.8 209 238 225 23.2 5.5 4474 3150 3812 29.6 C 242
PBR-330 6.0 52 5.6 351 25.0 16.3 20.7 34.8 500.0 2086 3543 58.3 42.6
RGN-197 7.0 3.7 6.4 277 288 263 27.6 8.7 5760 3682 47214 36.1 30.6
CS-54 6.8 6.5 6.7 13.2 310 300 30.5 3.2 6074 4920 5498 19.0 15.6
Mean 6.5 57 28.1 23.8 5395 3490
D (P=0.05)
Gienotype 0.4 1.8 9.4
Sahnity 0.1 0.5 33
Genotype x Salinity 0.6 2.7 16.1

REFERENCES Chifsecds Research, 26 (1) 1 66-68.

Abdul-Baki A A and Anderson ] 3 1973, Vigour determination in
soybean by multiple criteria. Crop Science, 10 : 31-34.

Bagdi D Iand Ateria B S 2008, Allcviation of salinity effects using
plant growth regulators in wheat. Indian Journal of Plan
Physiology, 13 (3% 272-277,

Greamway Hoand Munns 8 19N Mechanism of stat tolerance in
non-halophytes, dnaual Review Plant Physiology, 31 @ 149 -
150.

Hebbara M. Rajakymar G R, Ravishankar G and Raghavaiah C V
2003, Effect of salinity swess on sced yield through
physiological parameters in sunflower genotypes. Helia, 26
(39): 155-160.

Lallu, Baghel R S and Srivastava § B L 2009. Effect of salinity on

Indian mustard, Brussica juncea at seedling stage. Jowrnal of

J. Oilseeds Res.. 29(2) : 170-172, December, 2012

172

Mageuive T D 1962. Speed of germination aid in selection and
gvatuation for scedling emergence and vigour. Crop Science,
2:176-177.

Pasternak D 1987, Salt (olerance und crop production. A
comprehensive approach, Anmieal Review Phvtopathology, 25
2271 - 291.

Raghvaiah € V) Lavanva O Kumaran S and Jeevan Roval T I
2006, Screening castor (Ricinis conuunis) genotypes for
salinity tolerance in terms of germination, growth and plantion
composition, Indian Journal of Agricultural Sciences, 76 (3)
2196 - 199, _

Sharma P C 2003. Salt tolerance of [ndian mustard (Brassica
Juncea L) - Factors affecting growth and vield. fadian Journal
af Plant Physiology (Special Iisue) : 368-372.



Response of plant growth promoting rhizobacteria on the growth, phosphorus

and potassium nutrition of sunflower (Helianthus annuus L.)
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ABSTRACT

A pot experiment was conducted during the winter season of 2010 in red sandy loam soil with the objective to
study the effect of plant growth promoting rhizobacteria (PGPRY), on the growth, phosphorus (P) and potassium (K)
uptake of sunflower (flefignthus annuus L) crop. The six PGPR isolates of Directorate of Oilseeds Research used
in the study are: Bacillus licheniformis, B. megaterium, B. circulans, B. polvmvxa, B. subtilis and Psuedomonas
Jfluorescens. inoculum was prepared by growing cultures in nutrient broth and mixing with talc in the ratio of 1:2.
A uniform coating of inoculum to sunflower seeds was given and air dried, inoculum load of each bacterium was
also worked out. The trial consisted of eight treatments, six plant growth promoting rhizobacteria, one absolute
control {no P and no inoculum) and one with recommended dose of fertilizers (no inoculum). No P was applied to
PGPR treatments. Three seeds of hybrid (DRSH-1) were sown in the 20 kg capacity pots. After germination. single
plant/pot was maintained till harvest at 60 days stage. After harvesting, dry matter yield was recorded and P and K
contents was analyzed to compute the uptake of these nutrients, The results indicated that, the significant highest
dry matter yield (12.3g/plant), P and K concents (6.8 and 46.6mg/g drymatter, respectively) in sunflower was
recorded due to the application of recommended dose of fertilizers {60:60:30 NPK kg/ha} over alt other treatments.
However, among the different inoculations, 1. fluorescens tecorded the highest drymatter vield (8.32 g/plant)
followed by B. circulans and B. megaterium. The P content was highesi due 10 B. efruduns (4.4 mg/g drymattery and
B polimyxa (4.1 mg/g drymatter), while, high coteentration of K was recorded in treatments with B. polvmixa (453
mg/g drymatter) and B. circilans (41.7 mg/g drymatter).

Key words: Concentration, Drymatter, Phosphorus, Potassium, Rhizobacteria, Sunflower, Uptake

Phosphorus (P} ts 2 major growth-Yimifing marient and
unlike the case for nitrogen (N}, there ts no large atmospheric
source that can be made biologically available (Ezawa e al.,
2002). Root development, stalk and stem strength, flower
and seed formation, crop maturity and production, N-fixation
in legumes, crop quality, and resistance to plant diseases are
the attributes associated with P nutrition. Large amount of P
applied as fertilizer enters in to the immobile pools through
precipitation reaction with highly reactive Al and Fe' in
acidic, and Ca™ in calcareous or normal soils (Gyaneshwar
et al., 2002; Hao et af., 2002). Soil microorganisms play a
key role in soil P dynamics and subsequent availability of
phosphate to plants (Richardson, 2001},

There are strong evidences that soil bacteria are capable
ol transjorming sorl " w the torms available to plant. Sotl P
precipiated as orthophosphate and adsorbed by Fe and Al
oxides is likely to become bio-available by bacteria through
their organic acid production and acid phosphatase secretion.
Phosphorus  solubilizing bacteria matnly Bucillus  and
Pseudomonas are very effective for increasing the plant
available P in soil as well as the growth and yield of crops.
So, exploitation of phosphate solubilizing bactena through
biofertilization has enormous potentiai for making usc of
ever increasing fixed P in the soil. and natural reserves of
phosphate rocks. Hence, a pot experiment was conducted
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during the winter scason of 2010 at Directorate of Oilseeds
Research, Rajendranagar, Hyderabad to evaluate six plani
growth promoting bacteria (PGPR) for solubilization of
native phosphorus (i.e. fixed form) of red sandy loamy soil
with 5.7 kg/ha, available P and for meeting the P and K
nutrition of sunflower crop. The experiment soil had Jow
available N (124 kg/ha) and high K.O (284 kg/ha), the pH
was shightly alkaline (7.6) and organic carbon content was
5.6 g/kg soil. Viable cultures of PGPR were obtained from
plant pathology laboratory and they were multiplied in the
nutrient broth, further, talc based inoculum (1:2 ratio i.e.,
broth: talc) prepared in the laboratory was used for seed
coating with carboxy methyl cellulose {CMC) sticker and the
seeds were shade Coied. The initial viable colony forming
units for cach treatment was assaved through serial dilution
technique. The experiment comprised 8 treatments @ 1,

Bacillus licheniformis; T,=Bacillus megateriem: T\=Bacillus
circulans; T =Bacillus polvmyxa; T=Psuedomonus

fhearescence: T =Bacillus subtiiis, T.=only RDF (60160:30

kg NPK/ha) and T,=absolute centrol and three replication.
Sceds were inoculated with respective bacteria in PGPR
treatments and no inoculation was done in NPK and absolute
control treatments. Uniform dose of nitrogen and potassium
through urea and muriate of potash was applied to all
treatments except in absolute control. Phesphorus was
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applicd only to the NPK treatment. Ten gram of dry fine
farm yard manure was applied only to PGPR treatments,
three sunflower secds (DRSH-1) were sown in all pots (20 kg
soil). After thinning at 10 DAS, one plant per pot was
maintained up to 60 days. At harvest the drymatier yield of
plants {without roots) was recorded and samples were
processed for chemical analysis. Powdered plant samples
were digested with diacid mixture containing nitric acid and
perchloric acid in 9:1 ratio. Phosphorus concentration in the
digests was estimated by ycliow colour methed using
venadomolybdate and potassium by flame photometer. Soil
samples from pots were collected at 0-15¢m depth, Analysis
for available P in soil samiples was done by extracting with
0.5M sedium bicarbonate solution and measured the P
concentrations by bluc colour method as deseribed by Olsen
et al. (1963), CRD design was adopted, data was statiscally
analyzed using M-STATC programme. The results showed
that the drymatter yicld of sunflower was improved due lo
seed inoculation with different PGPR. Among the PGPR,
Pseudomonas fluorescens produced significantly highest
drymatter yield (R.32 g/plant) followed by B.circuians {(7.86
g/plant) over other PGPR treatments. The increase in
drymarter yicld could be attributed to improved P nutrition
met by sunflower with seed inoculation as substantial high
content of P and K contents in the shoots and coressponding

uptake was recorded when compared to other PGPR
treatments (Table 1). In a silmilar study. combined
application of rockphosphate and phosphsate solubilizing
ricroorganisms (PSM) improved the drymatter yields of
mustard and wheat crops {Qureshi and Narayanasamy,
2005). Among the PGPR treatments, B.circulans showed
superior effect on the potassium content and uptake,
indicating that this bacterium has potential for improving K
nutrition of sunflower. However, the application of NPK
proved 1o be superior over all the PGPR treatments on the
drymatter production (12.31 g/plant) and this could be
obviously due to application of soluble form of P through
fertilizer, that would provide higher quantity of avaiable P
and K compared to slower rate of solubilizing from PGPRs
resulting highest P content and uptake by sunflower shoot
due to NPK uapplication (Table 1). These finding are in
corroboration with Qureshi and Narayanasamy (2005) who
reported that application of TSP to soybean produced high
drymatter yicld over PSM in alluvial soils. Lowest dry
matter was recorded in absolute control (2 4dg/plant), Higher
crop yields result from solubilization of fixed soil P and
applied phosphates by PSB (Zaidi, 1999). Microorganisms
with phosphate solubilizing potential increase the availability
of soluble phosphate and enhance the plant growth
(Ponmurugan and Gopi, 2006).

Fable | Eficet of plant growth promoting rhizobacteria on availuble P, suntlower drymatier yield. P and K content and uplake at 60 day stage

Treatment |l‘10CL\J||:lI‘Ll Available ‘ [.)MY P cgmenl P uptake K cpnlcnl K gplukc

. load {cfu/seed)  phosphorus (kgfha)  (g/plant) {mgig DM) {e/plant) (mg/e DM) {g/plant)
B licheniformis Ax 109 78 3z 34 0.011 M9 0.09

8. megaterium 4 x 109 6.3 39 34 (¢.020 36.2 0.21
B.circulans 55% 109 14,1 74 4.4 0.035 41.7 0.32
B.polymyxa 9.5x 109 9.3 4.5 4.1 0.019 45.3 0.20
P.fluorescens 5x 109 10.7 8.3 34 0.030 359 0.29

B subtilis 7 x 109 7.3 5.5 32 0.018 399 0.22

NPK (6G:60:30) - 238 12.3 6.8 0.084 46.6 0.57
Control - 5.8 2.4 2.7 0.007 22.8 0.22
TCD P =0.05) 1.27 115 0.36 006 3.07 0,57

- DMY - Drymatter yield (above groundy: DM Drymatier; clu=colony forming uni

The P content in sunflower crop differed significantly PGPR treatments. However, the highest K content in the

duc to PGPR treatments, B.circulans (4.4 mg/g drymatter) shoot was observed in the treaiment receiving RDF (46.6
recorded highest P content followed by B. pohwnnxa (4.1 mg/g drymatier) over all the other treatments. Reports
mg/g drymatter} over other PGPR treatments. [t was noticed showed that Pseudomonas spp. enhanced the number of
the' B fluciescens had produced highest drvmatter yield nocules. dry weight of nodules, vield components, arain
over freatments having mgh P and K contents, which may be yield, nutnent availability and uptake in soybean crop (Son
attributed due 1o beneficial effect of growth promoting et al .. 2006). Phosphate solubilizing bacteria enhanced the
compounds in rhizospere by this PGPR. The trcatment scedling length of Cicer urietinum (Sharma er al., 2007).
receiving recomniended doses of NPK recorded highest P The available soil P status after harvest of sunflower was
content in the shoot (6.8 mg/g drymatter) and the lowest P found to diifer significantly due to PGPRs over absolute
content was noticed in absolute contrel (2.7 mgig control. Among the PGPRs the available P due to Bacillis
drymatter). The highest K content in the shoot was recorded cirvfans (14.0 kg/bay treatment was found superior.
due to inoculation with 8. polvmiva (45.3 mg/g drymatter) Howcever, the highest available P was noticed in the
follwed by B. circilans (41.7 mg/g drymatter) over other treatment receiving NPK (23.8 kg/ha). The experimental
J Oilseeds Res., 29(2): 173-175, December. 2012 174
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soils had high available K at initial and after sunilower
harvest and hence the results are not presented.

To conclude, RDF application has recorded highest
drymatter. P and K concentration and uptake. PGPRs
im:pm\-cd the P and K nutrition when they were inoculated
sinalv and without P fertilizer. 8. fluorescens had produced
hiuilésl drymatter vield over treatments which had recorded
hiéhest P and K contents,
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WAJID HASAN AND M S ANSARI

Dept. of Plant Protection, Faculty of Agriculturai Sciences, Aligarh Muslim University, Aligarh-202 002, Uttar Pradesh

(Received: September, 201 1: Revised: October, 2012 Accepted: November, 2012)

ABSTRACT

The present investigation was undcrtaken to study the cffect of cow urine decoctions (CUDs) @5% of plants
viz., Alhium cepa, Allium sativum, Arnona squamaosa,
hysterophorus, Calotropis gigantea, Cymbopogon citriodora and neem oil (@ 0.005 and 0.003%) were evaluated
against nymphs of L. ervsimi in vitro. The success index of CUD was higher in C. gigantea (0.70} followed by C.
papava (0.69), P. hysterophoris (0.64), C. citriodora (0.63), A. squamosa (0.58), A, sativin (0.57), A. cepa (0.55),
neem oil 0.003% (0.53), 4. indica (0.49) and neem oil 0.005% (0.46). Howe's index value was (.07 in control and
0.05 in C, papava, P. ivsterophorus, C. gigantean, A. squanosa, C. citriodora and 0.03 in neem oil, 4. indica. On
the basis of growth and development indices it revealed that 4. indica was the best among all CUDs used.

Azadirachia indica, Cariaca papava, Parthenium

Key words: Cow urine decoctions, Growth and development, Lipaphis erysimi

Out of wvarious inscct-pests  associated  with
Rapesced-Mustard, Lipaphiis ervsimi (Kalt.) 1s the key pest
causing the total failing of these crops. In the era of
environment awarcness, more emphasis is given to the
natural insecticides, as they are biodegradable and less
harmful to environment. Considering the ecenomic
umportance of the pest and to reduce the poisonous effect of
chemical msecticides to natural enemies, cow urine
decoctions (CUDs) of botanicals were tricd for its efficacy
against mustard aphid, L. erysimi by keeping in view the
finding of Gupta (2003); Purwar and Yadav (2004) and
Hasan and Singh (2008, 2009). The present investigation was
undertaken to study the effect of CUDs @5% of plants viz.,
Allium  cepa,  Allium  sativum,  Annona  sguamosa,

zadirachta indica, Cariaca papava, Parthenium
hysterophorus, Calotropis gigantea, Cvmbopogon citriodora
and neem oil {(& 0.005 and 0.003%) were evaluated against
nymphs of L. erysimi in vitro.

Cow urine decoction was prepared using 250 g leaves of
various plants as well as neem oil 0.003 and 0.005% in 500
ml ot cow urine and allowed it to boil slowly up to halt of
original volume and was cooled. Later the material was
filtered with muslin cloth and filled in bottle and stored into
the cool and dry place. The fresh leaves of Indian mustard
{Brassica juncea) cv. varuha were put in petei plates and 10
healthy 3 days old nymphs of L. erysini are reteased on
Fones Topical application method was applied for spraying
the test solution on the leaf surfaces (o assess the efficacy of
CUDs against aphid.  Afier that test nymphs ware also
sprayed with acquired concentrations of cow urine decoction
sprayed with lcaves of the plants with the help of atomizer,
Each treatment was replicated twice under laboratory
conditions. After 24 hrs, treated leaves were replaced with
fresh unireated leaves. A control experiment was also run
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parallel for each concentration. To assess the overall
suitability of various CUDs of plants in supporting the
growth and development, different indices were compured
such as nymphal index, survival index, reproductive index,
Howe's index (1971) and success index.

All the CUDs were found superior over control having
nymphal index wvalue >!; however the best cow urine
decoction having higher nymphal index were 1.25 in 4.
squanmosa and C. citriodora, 1.15 in A, sativum and P.
hysterophorus and this was minimum [.O0 for control.
Maximum Howe's index wvalue represented maximum
suitability of host plant for growth and development of aphid.
Howe's index value was 0.07 in control and 0.05 in €
papava, P. hysterophorus, C. gigantean, A. squamosa, C.
citrindora and 0,03 in neem oil, A. indica. Reproductive
index indicates that P. Avsterophorus {0.32) were superiai
for reproduction of aphid to rest of CUDs. For control
reproductive index is 1.00, which is far more superior for
reproduction. The ability of reproduction reduces from C.
gigantea (0.31), Allium cepa (0.31), C. papava (0.29), €.
citriodora (0.22), A, squamosa (0.20), neern o1l 0.003%
(0.20), 4. indica (0.14), A sativeen (0.12} and neem oil
0.005% (0.09). Higher success index value indicates
suitability of host plant for growth and development of aphid.
Success index which accounts for feeundity, nymphal
duration and survival of individuals. In present study, the
value of success index ot CUDs was higher in O giganted
(0.70) followed by C. papava (0.69), P. hvsterophorus
(0.64), C. citriodora (0.63), A. squamoasa (0.58), A. sativuni
(.57, A, cepa (0.55), neem oil (1.003% (0.35), A. indica
(0.49) and neem oil (.0053% (0.46). Similar results were
recorded by Hasan and Singh (2008) and Mathur er af.
{2011). Gupta ef af (2005) reported the efficacy of neem in
combination with cow urine against mustard aphid and its
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effect on coccinellid predators. Sachan and Bansal (1975)
reported that the first, second, third and fourth nymphal
stages last for (-2, 2. 2, 3 days. respectively and wingless
fetnales produce 70-87 nymphs m the lifetime while winged
females produce 31-40 nvinphs. On the basis of growth and

development indices it revealed that Azdirachta indica was
the best among all CUDs used. Thus, it was concluded that
all the above CUDs were found to be less suitable tor growth
and development of aphid with respect to the control.

Table 1 Effect of cow urine decoction (CUD) of different plants on Lipaphis erysimi (Kalt.)

Avg. Potential

aymphal  fecundity %% adult Nymphal  Survival  Reproductive  Success Lng of Howe's
Treatment period (per formed index index index ndex percent index
e {daysg) female) survival
Adtin cepee (0nion) Jj ] 30 115 043 012 0.57 1.48 0.04
Al safivion (Garhe) 14 19 30 1.07 071 0.2¢ .64 1.70 1.4s
Annong sgpamesa (Sharifa) 14 20 50 1.07 0.71 0.3] 0.70 1.70 .05
Azadirachta indica (Neem) 13 21 30 1.15 0.43 0.32 0.64 1.48 0.05
Cariaca papayva (Papaya) 145 9 20 1.03 0.29 0.14 0.49 1.30 0.03
Parthenium hysterophorus (Congress grass) 14 20 20 1.07 0.29 0.31 0.55 1.30 0.04
Calutropis gigantean (Milk weed) 12 13 20 1.25 0.29 0.20 0.58 1.30 0.05
Cymbopogon citriodora (Lamon grass) 14 6 15 1.07 0.21 0.09 0.46 118 0.03
Neem oil {0.005%) (Neemerin) 13 13 20 1.15 0.29 020  ~ 0.55 1.30 0.04
Neem o1l {0.003%) (Neemerin) 12 14 30 1.23 .43 0.22 0.63 - 1.48 0.05
Untreated control 15 65 70 1.00 1.00 1.00 1.00 1.85 0.07
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ABSTRACT

Stem and root rot of sesatne (Sesantom indicum L.) caused by Macrophoming phaseofina infects high percentage
of plants and consequently leads to significant yicld losses in rainfed crop especially in Rajasthan. The continuous
use of chemicals has deleterious effect on the beneficial microorganism in soil. in addition to the residual problem
and development of resistance by the pathogen. Field experiments were conducted during rainy seasons of 2006 and
2007 at Agricultural Research Station, Mandor - Jodhpur (Rajasthan) to find out the efficacy of soil amendments
with neem cakes and with bio-control agent ( Trichoderma viride} on the incidence of stem and root rot of sesame.
Minimum incidence of stem and root rot(3.32%) and highest seed yield (924 kg/ha) was recorded in soil application
of neem cake {250 kgiha) + sced treatment with Trichoderma vivide (0.4%) + soil application of Trichoderma viride
(ee: 2.5 kg/ha, This reatment gave 82.27% disease control and 43.92% yield increase with B:C ratio of 2.88.

Key words: Bio-agent, Macrophomina phaseolina, Neem cake, Seed treatment, Soil application, Trichoderma virvide

Sesame (Sesannon indicum L), commonly known as til
is the oldest ndigenous oilseed crop, Sesame diseases under
favourable conditions in rainy season causc significant loss
in yield (10-100%). Stem and reot rot of sesame caused by
Macrophonina phaseoling infects high perceniage of plants
and consequently leads to yield losses in rainfed crop
especially in Rajasthan, The continuous use of chemicals has
delcterious effect on the beneficial microorganism in soil. in
addition to the residual problem and development of
resistance by the pathogen. [nearlier studies, it was obscrved
that sced ireatment with Trickoderma viride was found
effective for the management of Macrophomina stem and
root rot of sesame (Rajpurohit, 1999). Integrated discase
management plays a vital role in increasing the productivity.
On the basis of results of earlier studies, efforts were made
to test seed treatment in combination of soil application of
bio agent and neem cake for management ot Macrophomina
stem and root rot under field conditions in the present study.

An experiment was conducted in randomized block
design with five treatments and four replications with plot
size 0f 4 m x 2.4 m. on sesame during rainy season of 2006
and 2007 at Agricultural Research Station. Mandore.
Jodhpur (Rajusthany o tod out the efficacy of soil
amendments with neem cakes and with bio-contro!l agent on
the incidence of Macrophomina stem and root rot. Details of
the treatments were neem cake (500 kg/ha), neem cake (250
kg/ha), neem cake (250 kg/ha) + sced treatment with
Trichoderma  viride (0.4%) + soil application of
Trichoderma viride (@ 2.5 kg'ha, seed treatment with
Trichoderma  viride (0.4%) + soil  application of
Trichoderma viride @ 2.5 kg/ha and control. The cake was
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incorporated in soil and mixed thoroughly before sowing,
The bio-agent Trichoderma viride was added in farm yard
manure | 5 days prior to its application and kept in shade and
the incidence of Macrophomina stem and root rot was
recorded before harvesting.

Minimum incidence of Macrophomina stem and root rot
{3.32%) and highest seed yield (924 kg/ha) was recorded in
soil application of neem cake (250 kg/ha} + seed treatment
with Trichoderma viride (0.4%) + soil application of
Trichoderma viride @ 2.5 kg/ha this was followed seed
treatment with Trichoderma viride (0.4%) + soil application
of Trichoderma viride (@ 2.5 kg/ha {percentage discase index
6.08%, sced yield-816 kg/ha). Highest disease (18.17%) was
recorded in control. The sesame stem and root rot can be
managed by soil amendment with neem, castor, and mustard
cake @ 1.0 t/ha (Rajpurohit, 2008). The efficacy of cakes
might be due to antifungal substances which inhibited the
growth of the pathogen but not so inhibitory against natural
antagonist micro biota especially fungal antagonists present
in the soil (Dubey and Patel, 2000). Two years experimental
results revealed that soil application of neem cake (250
kg'ha) + seed treatnent with Trichoderme viride (0.4%) +
2.5 kg'ha reduced
Macrophomina stem and root rot tfrom 18.17 to 3.32% and
increased seed yield from 642 kg/ha to 924 kg/ha with B:C
ratio of2.88 (Table 1). Hence, for organic sesame production
soil application of neem cake (250 kg/ha) + seed treatment
with Trichoderma viride (0.4%) + soil application of
Trichoderme viride @ 2.5 kg/ha may be recommended for
management of stem and root rot disease of sesame.

soil apphication of Trichoderma viride
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Table | Studies on the efficacy of seil amendments with neem cakes and bio-conirol agents on the incidence of stem and root rot in sesame

Macrophomina stem and root rot (o) Seed vield (kg/ha) B:C
Treatment .
2006 2007 Mean 2006 2007 Mean ratio
Neem cake (500 kgiha) 6.40 (14,65  5.79(13.88)%  6.09 696 1042 869 172
Neem cake (250 kg/ha) 8.43(16.85  B.33(16.94)*  B48 553 942 748 1.6}
Neem cake {250 kg/ha) +seed treatment with Trichoderma viride (0.4%) 487 (12.74)* 1.78(7.40)* 332 708 1140 924 288
- soii application of Trichoderma viride (@ 2.5 kg'ha
Seed 1reatment with Trichoderma viride (0.4%) + 731(15.67%  485(12.64* (.08 625 1D08% 816 5.46
soil application of Trichoderma viride @ 2.5 kg/ha
Controi 18.31¢22.95)% 13.03{21.08)% 1817 423 8al 642 -
SEm = 0.80 1.24 35.1 314
CTr(P=0.U5] 263 paal 114 68.4
CV (%l 8.4 123 10.2 5.4

* Angalar transformation value.
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