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SAFFLOWER APHID (Uroleucon compositae (Theobald)) -
A SERIOUS INSECT PEST OF SAFFLOWER IN INDIA -

A REVIEW

AJ.DHEMBARE
Post Graduate Department of Zoology, P.V.P. College, Pravaranagar, Ahmednagar, (M.S.).

ABSTRACT

Safflower aphid. Uroleucon compasitae (Theobald) is one of the serious pests of saftflower crop,
Carthamus timtorius L in India. Besides safflower, this pest also attacks a number of other economic
plants. Both the nymphs and the adults suck cell sap in ¢olonies from the growing parts of inflorescences.
shoots, capitula and leaves. In case of severe attack, plants remain stunted and results in poor sced set.
Loss in yicld caused by this pest in India is about 68%. The pest is active from December {0 February.
but its appearance on crop totally depends on prevailing chimatic conditions. Low temperature, high
humidity and cloudy weather are conducive for the multiplication of the pest. Incidence of pest 15 more
on late sown crop and with copious irrigation. Various pest management stratcgies such as Plant
resistance, sowing time, parasites, predators offered contral of this pest in ficld. But the most effective
control has been obtained through the use of insecticides. On the basis of work carried out during the
last three decades. the insecticides like dimethoate 0.05%. endosulfan 0.05% and phosphomiden

0.05% are etfective for the contrel of this pest of satflower.

Safflower (Carthamus tinctorius L) is the most
important oilseed crop and is extensively cuitivated
in Southern India. India is the largest producer of
this crop in the world. Within Indian Union as
regards the area and production, Maharashtra
stands foremost followed by Karnataka and
Andhra Pradesh (Anonymous, 1981 and 1982).

The average preduction in India is 552.63
Kg seed per hectare (Anonymous, 1981). Cne of
the most important factors for low yield of this
crop 1s the heavy incidence of insect pest,
particularly safflower aphid. Uroleucon
compositae (Theobald) Homoptera : Aphididae).
Anonymous (198]) listed 15 insect species
damaging safflower crop in India. Of these
safflower aphid is the most serious pest.

Host range

Safflower aphid is the specific pest of safflower.
Besides safflower, the pest also attacks a number
of other economic plants such as Niger in Kharif,
and winter annuals like arctotis, aster, callopsis,

chrysanthernum, dahalia, gallardia, helichrysum,
laune, sweet sultan, vernonia etc. in rabi season
{Narayanan 1961; Bindra and Rathore, 1967,
Rathore, 1983) and mulberry (Devaiah et al.. 1976).

Damage

Both the nymphs and adults suck cell sap 1n
colonies on the growing paris. inflorescence.
shoots, capitula and under side of leaves (Dhoble,
1984, Jagtap er al., 1986, Bhat et ai., 1989 and
Dhembare and Nimbkar, 1994). This insect has
syringe like proboscis which is injected into the
plant tissue for sucking cell sap. In case of severe
attack the entire plant gets densely covered with
aphids resulting in stunted growth and poor
capitula with negligible seeds. Severely infested
plants do not flower at alf. Basavangoud, {1979)
reported 68% loss in the yield of safflower crop
due 1o this pest in Bangalore. The yield losses
reported by various workers due to severe
infestation ranged from 20 to 25% (Khan and
Hussain, 1958} 24% (Shetgar et af., 1992) 26 to
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38% (Anonymous, 1983), 36% (Bindra and
Vaishampayan, 1965 and Bhumannavar and
Thontadrya, 1979}, 535% (Karveetal, 1978)and 55
to 60% (Suryawansh: and Pawar, 1980).

Life Histary

Biology of the safflower aphid has been studied
by Bindra and Rathore (1967) and Bhumannavar
(1977). Dhembare and Nimbkar {press) has
estimated inwrinsic rate of natural increase of the
pest. The pest appear in the field by migration of
alatae and invade by immigrated apterae (Rathore,
1983). The pest appears in the field and is met till
marurity of the crop i.e. December to February in
Deccan canal region of Maharashwura (Chavan,
1960}, November to February at Hyderabad
(Andhra Pradesh) (Khan, 1964}, December to
March at Jaipur {Rajasthan) (Upadhyay et al., 1980)
and January to April at Jabalpur (Madhya Pradesh)
(Rathore and Pathak, 1981).

The mode of reproduction is through
Parthenocarpy. The first female which appears on
plants is called as stem mother. They give birth 1o
tiny young ones {all females) Parthenogenetically.
Average pre-reproductive period, reproductive
period, post reproductive period and total life span
of apterous aphid varied from 610 11,9t0 13, 1 to
1.7 and21 to 25 days. Single apterous female gives
birth to 82 to 88 nymphs in her lite span. A single
female produced 8.5 nymphs/day (Dhembare and
Nimbkar} and 13 nymphs/day (Rathore, 1983},

At the end of period (February to March)
the population decreases considerably. A
generation of winged adults is produced which
colonise on plants growing parts and moist places.
Often winged adults emigrate to hills from where
they retumn to the places during winter when the
safflower crop occurs in the field.

Appearance of safflower aphid totally
depends on clirmnatic conditions. It is highly adaptive
to cool and cloudy weather. Dhoble (1984)
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indicated that low temperature below 16°C and high
relative humidity(more than 60%} was highly
condusive for aphid population, where as rainfall
considerably reduces the infestation.

Safflower aphid population build up on the
young crop was significantly less at flowering
stage and beginning of pod formation stage
{Deokar et al., 1984; Dhoble, 1984 and Dhembare
and Nimbkar, 1984). Deokar et al (1984) also
reported that spineless varieties of safflower are
highly susceptible to aphid attack. These varieties
are mainly of greater succulence in comparison
with their spiny counterparts. Incidence of this
pest on safflower was more on the late sown than
the early sown crop (Anonymous. 1986). Aphid
population in irrigated crop is more than unimigated
crop as irrigation enhances crop succulency.
Salinity does not seem to have any significant
influence on aphid population {Balikai er al.. 1991).

MANAGEMENT STRATEGIES
Hast Plaut resistance

Studies on plant resistance in safflower to
Uroleucon compositae have been made by Karve
and Ketkar (1976), Karve (1980), Deokar er «if. (1984)
and Jagtap et al. (1985). According to these studies
none of the strains or varieties of Carthamus
tinctorius L. was immune or absolutely resistant
but show varied degree of tolerance. The varieties
of thin woody, spiny and early maturity were mostly
tolerant. while late non-spiny were susceptible
(Karve eral, 1976, Karve, 1980). Deokar eraf (1984)
reported that spiny character imparts aphid
tolerance. The varieties without spines on their
bracts were mostly susceptible to the pest (Jagtap
etal.. 1985, Naik, 1987).

Sowing time

The incidence of this pest has been reported more
on late sown safflower crop than that sown early
{Anonymous, 1986). The effect of sowing time of
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safflower on aphid incidence has been studied by
Rathore and Pathak (1985), Mhase et al. (1986},
Ghule et al. (1987) and Dhembare et al. (in press).
According to Rathore and Pathak (1985) early
sowing during first week of November was more
effective to avoid the need for chemical application
in Jabalpur (MP). Mid September was better for
sowing of crop in Solapur MS (Mhase ez al., 1986).
Ghule et al., (1970) reported lowest aphid densities
in Jalgaon (MS) when the sowing was done in
mid-September, while Dhembare ef al,, (in press)
revealed that mid- October sown crop escaped from
safflower aphid attack in Phaltan, Satara (MS).
Sowing time obviously influences the safflower
aphid attack.

Natural enemies

Endpahis Aphidimyzra (Shiv.) (Diptera:
Cecidomyiidae) is an endo parasite of safflower
aphid, U. compositae (Shivpuje and Raodeo, 1985).
According to them the percentage parasitisation
and collection of aphids was undertaken at weekly
intervals in late winter 1982. During first
observation 46.00% of the aphids were parasitised
by these midges. Subsequently, the parasitism was
reduced to 35.0, 22.0 and 6.66% during second,
third and fourth observations, respectively.

Lady bird beetles (Coccinelid) are the main
predatory insects of aphid (Srivastava eral., 1978,
Chaudhary et al., 1983 and Upadhyay et al., 1983).
According to Srivastava et al., (1978) the safflower
aphid was least preferred among the nine species
of aphid tried by C.sep tempunctata L. Choudhary
et al. (1983) observed that C. sexmaculata
consumed more aphid. The aphid population rose
in january-February, while population of C.
septempunctata and M. sexmaculata had their peak
appearance in mid-February controlling pest in field
{Upadhyay eral., 1983).

Chemical control

During the first half of the sixties, the safflower
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aphid was controlled by botanical insecticides
(Singh and Sidhu, 1959 and Narayanan. 1961). They
recommended spraying of nicotine sulphate at
0.05% concentration against this pest but it was
prohibitively expensive as the cost of chemical
worked out to Rs. 250/ha. Singh and Sidhu (1959)
have opined earlier that nicotine sulphate is not as
cheap as the modem insecticides they tried.

During sixties several contact synthetic
insecticides have been evaluated and
recommended for the control of this pest. Several
workers have worked out the relative toxicity of
different insecticides against safflower aphid in
India and elsewhere. According to Bindra and
Vaishampayan (1965) dimethoate 0.05% or
manazon 0.05% were most effective insecticides.
Carlson (1969) evaiuated several insecticides
against this pest and reported that endosulfan at
1.12 kg/ha was best for aphid control.

In another investigation Carlson {1972)
reported that mavinphos 0.25 kg/ha was
significantly superior to all pther insecticides
tested. Sarode and Taley {1976) indicated that
combined toxicity of BHC and carbaryl (10:3)and
phosalone and malathion (6:10) had shown higher
synergistic action on this pest. Rathore and Pathak
(1982} also observed that demeton-methyl at 250
ml a.i/ha offered the most effective control,
followed by monocrotophos 400 m) a.i/ha and
dimethoate 300 ml a.i./ha. The demeton-methy!
remained effective upto four weeks, resulting in
highest yield and was the most economical and
selective to the coccinellid insects. Basavangoud
et al. (1983) worked with phosphomidon 0.05%,
phorate 50 D.P., pirimicarb 50 D.P., endosulfan,
chloropyriphos, fenvalerate and fenitrothion on
this pest and obtained better control with
phosphomidon 0.05% second to phorate and
pirimicarb 50 D.P. respectively. Endosulfan,
chloropyriphos, fenvalerate and fenitrothion were
less effective in suppressing the aphid. Choudhary
et al. (1983) reported that quinazlphos 0.03%
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showed greater effect and observed predatory
insect population after 10 days of application. On
the basis of a laboratory study Singh and Sircar
(1983) found that endosulfan, lindane and aphidan
[S- (ethylsulfinyl) methyl] were effective against
this pest, while being safer to economically
important insects such as 4. seprempunctata,
predator. Vora ef al. {1984) recommended 0.025%
dimethoate or manazone against aphid D.
(Uroleucon) compositae (Theobald) D. jaccae (L)
and D. sonchi (L). Dhoble et al. (1985) compared
the efficacy of application of dust and spray
formulation at 15 days interval and reported that
dust application was fairly beneficial than spray
formulation. Dimethoate at 0.025% controlled this
pest effecttively upto 3 weeks, which gave highest
yvield in both the years of experimentation (Gorgav
and Verma, 1985). Among the test insecticides
thiometon or endosulfan at 0.05% were fairly
superior while all the test insecticides gave
reduction of this pest after 24 and 48 hours of
treatment (Jagdale er o/, 1985). Sanap and Agri
{1986) found that phosalone 4% dust application
was most effective. Anonymous (1987) worked
with ten insecticides and recommended that
dimethoate 0.05% spray gave better result with
two applications done at 15 days interval starting
from 15 days after the first incidence of the aphid
pest. Dimethoate 0.05% also gave highest benefit
cost ratio than ten other test selective insecticides.
Two sprays of 0.05% phosphomidon at 15 day
interval gave better results on aphid pest and
provided the highest yield (Ghule e al.. 1987).

Seed dressing with systemic insecticide
showed better control of aphid, U compositae
(Theobald) without any adverse effect on
germination (Naik et al. 1987). Singh and
Dhamdhere (1987) based on the laboratory and
field studies reported that phosphomidon 0.04%
was most effective followed by demeton-s-methy
(.03%, dimethoate 0.04% and monocrotophos
(.36%, while thiometon 0.04% was the least
effective. Spray of methyl-demeton 25 EC twice at
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55 and 80 days after sowing offered best protection
against this insect pest and provided higher benefit
-cost ratio (Chandrakar and Gupta. 1989). Ghorpade
etal. (1994} tested nine EC formulations and eight
dust formulations and found that 0.05% methyl
parathion 50 EC or 2% methyl parathion dust
application, one spray 60 days after sowing gave
the best protection against aphid and Helicoverpa
borer resulting in the highest benefit-cost ratio.
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ABSTRACT

The Exient of heterosis for oit quantity and guality in a full diallel set of 9 salt tolerant sesame lineg
was studied in normal and saline soils. The maximum heterosis value for oil content wus observed ip
[ER2xHT1 in all the environments over both mid and betler parents. It was observed that HTI, the
parent involved in producing highest heterotic effect, produccd significant positive heteratic etfect on
combination with R9. B14, B67. T12 and RT4 over both mid and better parent texcepung better
parent in T12 x HT1hn saline environment. 1t was noied that the crosses showing maximum heicrosg;g
for the unsaiurated fatty acids - oleic and tinoleic are the recombinant of better parents in both norn|

and saline envirpnments.

Key words:Heterosis, oilquality salinity, sesame.

INTRODUCTION

Sesame (Sesamum indicum L.} is an important
oilseed crop. The sesame oil rich in favourable
unsaturated fatty acids - oleic and linoleic acid
together accounts for an extent of 88%, while the
saturated fatty acid accounts for 20%. Higher
quantity of poly-unsaturated fatty acids 1n seed
oil is the most important criteria for oil quality. The
great diversity of sesame types, their wide
environmental adaptation and large genetic
variability makes it an exceptional material to the
plant breeders. However, the work relating to
improvement in oil content and more specifically
oil quality. in different situations is scanty in
sesame.

The exploitation of hybrid vigour to
increase the yields of agnicultural crops has become
one of the most important techniques in plant
breeding. Earlier workers (Pal 1945, Kotechs and
Yermanos, 1978, Singh er al., 1986, Reddy and
Haripriya, 1990, Ding et o], 1991) have reported
considerable heterosis for yield and yield attributes
in sesame except oil quality. Therefore, the present
study was undertaken to determine the heterosis
ina 9x9 diallel of sesame genotypes.

MATERIALS AND METHODS

Nine salt tolerant diverse genotypes R9, R67, B4,
B9, T12, RT4, IDP51 and HT1 of sesame
{Chakraborty and Basu, 1994} were crossed in ail
possible combinations (excluding reciprocals)
giving a total number of 36 crosses, Nine parents
and 36 Fls were sown at two locations - Kalyani
{sandy-loam soil}, District seed Farm. West Bengal
(E1l)and Kakdweep (saline belt, E.C. of the sqil 4_3-
4.5 ds/m}, Regional Research Station, BCKV, West
Bengal (E2).

Single row of 5 meter length each for 36
crosses and 9 parents was grown in a Randomised
Block Design with a spacing of 60 ¢cm between
rows and 8 cm between plants. The experiment
was replicated thrice.

Oil was extracted from the seeds followine
the soxhlet extraction method for 6 hours Wil;)
petroleum ether (B.P. 60°-80°C) and was expressed
in percentage. Methyl esters of fatty acids were
prepared by Metcafe and Schimitzs (1961) method.
The estimation of fatty acids was done through
GLC analysis and by comparison of the l‘etemi:m
time (Rt) with standard methy| esters of fatry acids.
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Heterosis percentage was calenlated over both mid
and better parent.

RESULTS AND DISCUSSION

The heterosis of oil content and different fatty
acids at two locations i.e Kalyani (E1) and
Kakdweep (E2} revealed that HT1 could be
identified as better parental line for its oil content
in both the environmental situations {Table 1), It
was also involved in producing the highest
heterotic effect for oil content in combination with
IET2 in normal and saline environments over both
mid and beuter parent. HT1 also produced
significant positive heterotic effect in combination
with R9, B14, B67, T12 and RT4 over both mid and
better parent (excepting over better parentin T12x
HT1)insaline environment {(E2). On the otherhand,
it produced significant pasitive heterotic effect
with R9, B 14 and RT4 over mid parent only in saline
situation {E1). Almost all the crosses showed
significant heterosis for all the fatty acid
components but most of them were in negative
direction{Table 2).

The crosses showing high heterosis also
showed positive and significant values of sca and
the crosses showing maximum heterosis for the
two unsaturated fatty acids - oleic and linoleic, are
the recombinants of better parents in both the
environmental situations, which may be due to their
inherent potentialities for these characters. [ET2
and HT1 in combination betwegen themselves or

Joumat of Qilseeds Research

with other genotypes produced higher heterosis
for oilcontent and for unsaturated fatty acids, oleic
and linoleic acid, in both saline and non-saline
conditions. The genotypes can be better utilized
in planning breeding programme for exploitarion
of high heterosis in oil content as wel as in its
fatty acid profiles.
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Table 1. Heterosis for oil content in sesame crosses under non-saline and saline conditions

Crosses Non-saline environment (E1) Saline environmem (E2)
Mid Better Mid Better
R-9xf-14 391" -3.78% 5.46** 1.50
R-9xB-9 2.66%* 0.29 4. }17%* }.58
R-9xB-67 -0.18** -13.73%+ -5.35%+ -9.08**
R-9xT-12 2.67%* 0.95 B.65%* 2.16**
R-OxRT-4 3.03% 112 9.08** 7.66**
R-9x1DP-51 -0.43 ~4.0) e 4.95%* 1.26
R-9xIET-2 3.15% -1.55% 4.11%* -1.90*
R-9xHT-1 G911 -7.550* 20.89** 17.46**
B-14xB-9 6.31%* 0.63 4.30%* 2.91%*
B-14xB-67 T.54% 4,70%* 5.61%¢ §. 3184
B-14xT-12 -8.08%* -16.19++ -14.07** -22.04%*
B-14xRT-4 2,04 -3.84%* -4.66%* -7.06**
B-14x1DP-51 -1.23 -5.28%= -4 [ 7% -4.42%*
B-14x]ET-2 2,520 -1.06 <371 -5.81**
B-14xHT-1 3 89> -5.00 7.65%+ 6.62%*
B-9xB-67 -2.04%* -4 830+ 4.35%= 2.7400
B-9xT-12 -8.46%* -12.04** -12.46** -19.61%*
B-9xRT-4 -0.47 -0.94 3.69%* 2,434
B-9xiDP-51 -19.97+¢ -21.04%* -17.82%* -18.70*"
B-9xIET-2 -0.69 -9.10%* -16.83** -19.70**
B-9xHT-1 ~7.84%* -i1.22% -2.61%* -2.99%=
B-67xT-12 -4.17%* -10.43%* -9.29%* -17.87**
B-67xRT-4 -17.02%* -19.75%* -10.05* -21.25%*
B-67x1DP-51 1.05* 0.08 6.02%* 5.52%*
B-67x1ET-2 12.22%» 5.54++ 3.06% 1.03
B-67xHT-] -3.52+* -3.60%" 3.64%* 2.43%>
T-12xRT-4 ~T.22%* -i0.d3es -26.84%* -32.006%*
T-12xIDP-51 0.50 -4 67" <5.54%» -14 124+
T-12xIET-2 11.11%* -1.90* 2,42+ -8.90%*
T-12xHT-) 0.55 0.29 T -2.02%
RT-4x1DP-51 ~3.43ee <517 -19.42%% -21.25%»
RT-4xIET-2 B.o0%* -1.02 17894 -21.65**
RT-4xHT-1 q4.24%* 0.88 17.35% 15.49%»
IDP-51xET-2 14.30* 5.98%+ 7. 18 4 .50%*
IDP-S1xHT-1 <5.09** -9.75es -3.42e -4.10%*
IET-2xHT-1 20.30* 6.45%« 27.83%* 23.87**
Comparison of CD 95% CD %% CD 95% CD 99%
Crosses with
Mid Parent 0.567 0.752 0.592 0.785

Betier Parent 0.655 0.868 0.684 0.907
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COMBINING ABILITY ANALYSIS FOR YIELD AND ITS
COMPONENTS IN INDIAN MUSTARD

RK.KHULBE,D.P.PANT and RS.RAWAT
Department of Genetics and Plant Breeding, G.B.P.U.A.&T.. Pantmagar - 263 145

ABSTRACT

The combining ability analysis of 8 parents and their 28 F s generated through diallel system of mating
revealed that signiticant differences existed for general and specific combining ability for all the
characters. GCA and SCA variances were imponant for all the characters indicating the presence of
both additive and nonadditive gene effects in controlling the expression of varigus characters. Divya,
Kranti and Vardan were found 1o be good general combiners for seed yield and some of s component
traits. Thirteen crasses extibited good combining ability for seed yield. Yield was found to be controlied
predominantly by non-additive gene action. The crosses with high sca effects did not always had
parems with good gea effects. Such a relationship between gea and sca indicates the imponance of
epistasis and the crosses are expected to produce desirable transgressive segregants if the additive
genetic system of good general combiner and the complementary epistatic effect of F, act in the same

direction to maximize the desirable yield attribute.

Key words :lndian mustard, combining ability, yield compaonents.

INTRODUCTION

High yielding varieties confribute significantly
towards increasing both production and
productivity. A suitable breeding methodology and
identification of superior parents are the important
pre-requisites for the development of high vielding
genotypes. Sound understanding of gene effects
involved in the expression of various yield
atiributes is of prime importance in formulating any
breeding methodelogy. Combining ability analysis
provides a guideline for the assessment of relative
breeding potential of parental material which can
be utilized in pursning a systematic breeding
programme (Asthana and Pandey, 1977}). This
possibility was explored in the present
investigation and the combining ability of the
desirable lines was studied.

MATERIALS AND METHODS

There cultivars viz,, Kranti, Vardan and Pusa Bahar
and five cxperimental strains viz., Divya, Zem-2,
Domo, PHR-Artola and Ornamental rai
representing a wide range of diversity were

selected for the study. These parents had been
maintained by self-pollination for several
generations and therefore may be considered as
homozygous inbred lines. A complete set of 36
entries comprising 28 Fis and their § parents was
grown in a randomized block design with three
replications. The material was planted at a distance
of 10cm. within the rows in 3m long one-row plots.
The row-to-row spacing was 60cm, A single non-
experimental row was grown all around the
experimental plot to neutralize the border effect.
Data for 15 characters were recorded on five
randomly seiected plants from each plot.

Combining ability analysis was carried out
as per Model | and Method 2 of Griffing (1956).

RESULTS AND DISCUSSION

The analysis of variance for various characters
revealed highly significant differences amongst the
entries. The combining ability analysis of variance
also revealed significant differences for all the
characters under study {Table 1).

Received for publication in September, 1997
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Estimates of gca and sca variances revealed
that both additive and nonadditive gene actions
were impottant in the expression of different
characters. However, non-additive variance was
predominant for all the characters except days to
maturity, oil content and harvest index (Table2).
These results are in agreement with those of Singh
eral. {1985). Negative estrmates for avariance due
to sea were obtained for oil content which may be
due to sampling error. Predominance of non-
additive variance could be utilized for improvement
through breeding procedures like reciprocal
recurrent selection that allow the predominance of
non-additive variance to appear. However, the
presence of both additive and non-additive
variance suggests the simultaneous exploitation
of these gene effects through F| hybrid syhthesis.

Variances due to gca were significant for
all the characters except length of siliqua, 1000-
seed weight and oil content, while sca variances
were significant for all the characters except rumber
of primary branches. length of siliqua, 1000-seed
weight and o1l content.

221

Divya, Kranti, Vardan and Pusa Bahar were
good general combiners for days to initiation of
flowering, days to 50 per cent flowering, days to
maturity and plant height, exhibiting significantly
negative gca effects. For length of main shoot and
number of primary and secondary branches.
Vardan was a good general combiner. For seed yield
per plant and other yield contributing wraits, Divya.
Kranti, Vardan and Domo exhibited good general
combining ability. None of the parents was found
to be a good general combiner for oil content, while
four parents viz., Divya, vardan, Kranti and Pusa
Bahar showed good general combining ability for
harvest index. The present findings regarding
Kranti and Vardan are in conformity with those of
Singh and Mittal (1993).

The sca estimates represent dominance and
epistasis. The crosses, Divya x Zem-2, Varadan x
Zem-2, Vardan x Dormo, Pusa Bahar x Ornamental
rai and Domo x Ornamental rai showed highly
significant negative scq effects for days to initiation
of flowering, 50 per cent flowering and days to
maturity. These crosses can be used to isolate early

Table2: Estimates of o* gea and o? sca and mean degree of dominance (o2 sca/o? gea)'? for
different characters in diallel analysis in Indian musatrd

Character Variance Mean degree of dominance
clgea oisca

Nuumber of days to initiation of flowering 17.24 24,17 1.26
Number of days to 50 per cent flowering 17.98 26784 1.22
Number of days to maturity 24.70 21.93 0.88
Plant hight 211.03 448.954 1.46
Length of main shoot 49.38 227.64 2.32
Number of primary branches per plant 0.16 0.26 i.26
Number of secondary branches per plant 0.65 2.14 1.81
Number of siliquac on main shoot 365 89.59 4.96
Number of siliquae per plant 1485.40 243724 1.28
Length of siliqua 0.10 0.35 1.87
Nurnber of seeds per siliga 0.02 372 13.64

Seed yield per plant 3.5t 5.56 1.26
1000-seed weight 014 0.48 1.85
Oil content 0.09 -0.82 0.00
Harvest index 6.95 4.07 06.77
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case of Kranti x Domo which had both the parents
as good general combiners for days to 50 per cent
flowering and harvest index. Such a relationship
between gea and sca effects indicares the
importance of epistasis in the expression of the
characters under study. It also reveals the
potentiality of parents with low gea to express high
sca in cross combinations. Therefore, it may not
always be necessary to attempt crosses between
high x high gca parents. Crosses with average or
low gca parents can also manifest high sca effects,
in suitable cross combinations, attributable to
interaction effects.

The superior F|s involving high and low
gea parents and exhibiting high sca etfects,
besides being promising hybrids. are expected to
segrepate transgressively if additive genc effect
of the high gca parent and the complementary
epistatic effect of the cross are coupled in the
desirable direction to maximize the intensity of trait
under consideration. This supports the importance
of both additive and non-additive genetic variance
in controlling yield and its components.

An overll view of the results suggest that
genetically diverse parents with good per se
performance and combining ability should be
selected for breeding programmes aimed at
improvement of mustard vaneties.
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HETEROSIS FOR YIELD AND ITS COMPONENTS IN
INDIAN MUSTARD
RK.KHULBE, D.P. PANT and RS.RAWAT

Departnemt of Genetics and Plant Breeding. G.B.Pant University of Agriculture & Technology,
Pantnagar - 263 145.

ABSTRACT

Estimates of heterosis were obtained for 15 characters in 28 hybrids of Indian Mustard {Brassica juncea). Manifestation
of heterosis was of high order for length of main shoot, number of primary branches, seeds per siliqua, sced yield per
plant and 1000-seed weight. The range of heterosis was quite low for days to maturity and oil content, A large number
of crosses exhibited significam negative heterosis for days to maturity and plant height. For seed yield, Kranti x Vardan
recorded highest standard heterosis of 27.47 per cent. In general, crosses involving at least one of the paremis with high
performance yielded heterotic results. However, standard heterosis exhibited by Domo x Omamental rai and Divya x

PHR - Anoha indiczies manifestation of nigh heterosis even when poth the patems ave fow performmg.

Key Words : Brassica juncea, yield, yield components.

INTRODUCTION

Mustard is predominantly a self - pollinted crop
and the exploitation of hybrid vigour will depend
upon the direction and magnitude of heterosis,
biological feasibility, and nature of gene action
involved. The magnitude of heterosis provides a
basis for genetic diversity, and a guide for the
choice of deswrable parents for developing superior
F1 hybrids to exploit hybrid vigour and/or building
gene pools to be employed in breeding
programmes. Study of heterosis has a direct
bearing on the breeding methodology to be used
for varieral improvement. Promising Fls can
directly be included in evaluation trials, while
others exhibiting heterosis for one or the other
desirable trait may be advanced further to obtain
ransgressive segregants.

MATERIAL AND METHODS

The cultivars viz., Kranti, Vardan and Pusa Bahar
and five experimental strains viz., Divya, Zem-2,
Domeo, Ornamental rai and PHR-Artola
representing a wide range of diversity were
selected for the study. These parents have been
maintained by self-pollination for several

generations and therefore, may W& considered as
homozygous inbred lines. A complete setofentries
comprising 28 Fls and their & parents was grown
in a randomized block design with three
replications. The material was planted at o distance
of 10cm within the rows in 3m long one row plots.
The row-to-row spacing was 60cm. A single non-
experimental row was grown all around the
experimental area to neutralize border effect. Data
for 15 characters were recorded on five randomly
selected plants from each plot. Heterosis was
calculated as percentage deviation from mean value
(MP), the better parent {(BP) and the check variety
(CH) Kranti for each character.

RESULTS AND DISCUSSION

Highly significant differences were observed
amongst entries for the characters studied. The
range of heterosis was quite wide, except for oil
content, indicating wide variability in the parent
material (Table 1). Most of the crosses exhibited
heterosis for various characters, however, mean
heterosis was comparatively lower for days to
maturity, number of siliquae per plant, length of
siliqua, seeds per siliqua, oil content and harvest
index.
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Table 1: Range of heterosis for various characters in indian mustard

Character Range of heterosis (%)
Mid patent Better parent Check

Days o initiation of flowering -38.51- 1697 -36.81- 41.43 <1218 - 45.4%8)
Days to 50 per cent flowering -36.84-16.01 -34.53 - 38.40 -8.78 - 4481 {7
[Days to maturity -12.68 - 2.03 ~11.76 - 12.68 -10.37 - 718010y
Plant height -30.08 - 15.38 -38.51 - 13.16 -7.02 - 30.50 ()
Length of main shoot -54.83 - 54.96 -54.83 - 5990 -63.19 - 53.70 (8
MNo. of primary branches -51.04 - 7578 ~57.21 - 47.50 -55.83 - S50 112y
No. of secondary branches -16.19 - 57.71 ~18.25 - 44 .36 -28.46 - 4532 {16}
No. of siliquae on main shoot -22.72 - 54.17 -30.72 - 38.71 220,94 - 71.70:418)
No. of siliquae per plant -56.10 - 31.69 -64.15 - 28.89 -69.78 - 8.65 (nil)
Length of siliqua -18.14 - 48.14 ~26.91 - 66.41 -34.28 - 10.69 (10}
No. of seeds per siliqua 16.87 - 49.55 ~18.71 - 45.57 -30.08 - 3.39 (%)
Seed yield per plant -62.38 - 88.43 ~75.46 - 50.56 -80.06 - 27.47 ()
1000-seed weight -60.60 - 32.14 ~71.28 - 56.41 -71.98 - 35.75 (14)
Qil content -7.69 - 3.78 -10.19 - 2.83 -8.34 - 4.19 (4)
Harvest 1ndex ] -17.77 - 27.24 ~23.36 - 281} 21574 - 537t

Figures in parentheses indicate the number of crosses showing significant standard heterosts (at $% and 1% level of

probability) 1n the desired direction.

Stgnificant negative heterosis was recorded
for days to initiation of flowering, days to 50 per
cent flowering and days to maturity which is
desirable for the development of easly types. It
was observed that crosses involving Divya as one
of the parents showed earliness in flowering and
maturity suggesting its use as a potential donor
for development of early and extra early varieties.
It was, however, observed that crosses showing
negative heterosis for initiation of flowering and
50 per cent flowering did not always exhibit
negative heterosis for dsys to maturity, revealing
complex nature of the character. Twelve crosses
recorded significant negative standard heterosis
for plant height, the highest being 7.02 per cent
{Divyax Zem-2). The cross Divya x Omamental rai
exhibited highest negative heterosis over the best
parent 1.e., Divya which has the lowest mean value
for this character. The inclusion of these promising
crosses is advocated in breeding programimes
aimed at developing varieties with smaller plant
height.

Significant heterosis was recorded for
various yield contributing characters. The crosses
showing highest heterosis with respect to each of
these characters are presented in Table 2.

For seed yield, 15 crosses exhibited,
significant relative heterosis, 7 exhibtted
heterobeltiosis, while standard heterosis was
exhibited only by 3 crosses viz., Kranti x Vardan,
Kranti x Omamental rai and Vardan x PHR- Artola.
With regard to this character, not all the crosses
showing heterosis for one or more yield
components ended up with high seed yield
heterosis suggesting that heterosis in the complex
character is not due to manifestation of heterosis
in all of its component traits. In some cases,
heterosis in one component alone contribuied
heterasis for seed yield as in Kranti x Vardan which
showed standard heterosis only for the length of
siliqua. Specific combining ability was also
computed for all the 28 crosses. The crosses with
high sca for seed yield exhibited high mid parent
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Table 3 : Relationship between sca and heterosis for seed yield per plant in Indian mustard

Hybrid Heterosis

SCA Mid parent Better parent Check
Kranti x Otrnamental rai 5.26™ 88.43" 17.59" 17,59
Vardan x PHR-Artola 3.62™ 63.51" 1919 - 2.60™
Divya x Pusa Bahar 2.74" 13.42% 3 -11.47%
Divya x Domo 223" 26.55" -20.94 -4 97
Kranti x Vardan 218" 37.01 48.09™ 27.47
Kranti x Domo 2.18™ 54.14™ -8.57" -8.57™
Divya x Zem-2 2,007 38.89™ 7.83" -19.48"
Kranti x FHR-Artola i.76™ 43.13™ -(h23 -0.23
Dome x Omamental rai 1.60" 72.03™ 50.56™ -62.64™
Kranti x Zem -2 1.44* 39.63™ -1.36™ -1.36"

** Significant at 1% level of probabitity

heterosis {Table 3).

The range of heterosis for oil content was quite
low as compared to other characters even though the
parents exhibited wide diversity for this character. A
standard heterosis of 4.19 per cent was recorded by
Divya x PHR - Artola. Standard heterosis for harest
index was exlubited by Kranti x Vardan. An interesting
feature of the study was the standard heterosis
exhibited by Domo x Omamental rai and Divya x PHR
- Artola for days to flowering and oil content,
respectively although Domo and omamental ari are
late maturing, and Divya and PHR - Artola are low in
oil content. These results suggest the potential of
parents with low mean performance to mainfest high
heterosis in suitable cross combinations. In general,
crosses involving one high performing parent yielded
heterotic results.

The use of crosses exhibiting high standard
heterosis for yield and its component characters in
breeding programmes aimed at development of high
yielding varieties is advocated. The supetior F| hybrids

are expected to produce transgressive
segregants if additive genetic systems of the
superior parent and complementary episianc
effects of the F, act in the same direction to
maximize intensity of the desirabale yield
attribute. ‘
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INHERITANCE OF NARROW LEAF SHAPE IN
GROUNDNUT (Arachis hypogaea 1..)

G.VANISREE and Mi.V.R. PRASAD,
Directorate of Qilseeds Research, Rajendranagar, Hyderabad - 500 030.

ABSTRACT

[nheritance pattern of narrow leaf shape was studied in the crosses involving two narrow jeaf mutants
TMV2NLM and GNLM as male parents and other normal leaf genotypes as female parents. In the F,
generation, the crosses involving TMV2NLM exhibited a segregauion pattern of 1:2:1, while the
crosses with GNLM showed a ratio of 3:1. The F, of the cross between the Lwo narrow leaf mutants
segregated in the ratio of 1:60:3, suggesting a Irigenic model involving a recessive sterile due 1o
complementary gene action. The results brought out that the two narrow leaf mutants were genetically

difterent.

Key words : Arachis hypogaea L., Narrow Leat Mutant.

INTRODUCTION

Leaf shape and leaf orientation are considered to
be important attributes of canopy development
which has a hearing on photosynthesis as well as
transpiration rate of groundnut plant (Mahapatra,
1966 and Mc Cloud er al., 1980). Gopani and
Vaishnani { 1970) reported a Virginia type Gujarat
Narrow Leaf Mutant (GNLM) which was found to
be tolerant to drought. Prasad er al., (1984) also
recovered a narrow leaf Firginia mutant from ethyl
methane sulfonate treated Spanish bunch variety
TMYV 2. The earlier investigations of inheritance
of narrow leaf shape by Matlock et afl., (1970)
indicated a partial dominance of narrow leaf shape
over normal leaf. Balaiah et al., (1977} reported
dominant nature of narrow leaf over normal leaf
with monogenic inheritance pattern. The present
investigation was undertaken to study the
inheritance of narrow leaf shape and allelic
relationship between these two narrow leaf mutants
(GNLM and TMV2NLM}.

MATERIALS AND METHODS

Crosses were made using two narrow leaf mutants
viz., TMV 2 Narrow leaf Mutant and Gujarat Narrow

Leaf Mutant as pollen parent with other normal
leaf groundnut genotypes as ovule parents inrabi
1990-91. TMV2NLM was crossed with genotypes
such asM 13, MK 374, Kadiri-3, 32-2-5 and G 201
belonging to the Firginia, TMV2 PGN 1. IL 24 and
J 11 belonging to the Spanish and MH 2 and TAP
5 belonging to the Valencia group. Gujarat Narrow
leaf Mutant was crossed only with MH 2, 32-2-3
and TAP 5 due to limited quantity of seed. The
cross between TMV2NLM and GNLM was also
made by using latter as pollen parent.

In the F, generation, leaf shape was
carefully observed and seeds harvested separately
from each F, plant. In F, generation, single plant
progenies of each cross were grown in a
Randomized Block Design with two replications
by adopting inter and intra - row spacings of 60
cmx 20 cm, respectively. Each plant was observed
for its leaf shape. Chi-square for goodness of fit
was calculated to test the probability of the genetic
ratios (Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Results of theF, generation confirmed the earlier
observations (Balaiah ef al., 1977} of the dominant

Received for publication in November, 1997
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Table 1: Inheritance of narrow leaf shape in groundnut.

Journal of Qilseeds Research

Crosses Phenotype  Phenotypic Observed Total Chi-square Prabability
of the ctasses frequency population value level
F, in the F, in the F, in the F,
M13 X TMV2NLM Narrow Narrow 56 230 0.7043¢ 0.50
{Normal x Narrow) Intermediate 121
Normal 53
MK374 X TMV2NLM Narrow Narrow [02 393 0.7404* 0.50
{(Normal x Marrow) [ntermediate 200
Normal 91
Kadiri-3 X TMV2NLM  Narrow Narrow 68 294 1.1293* 050
{Normal x Narrow) Intermediate 156
Normal 70
G201 X TMVINLM Narrow narrow 92 388 ¢.37112 Q.75
(Normal x Narrow) Intermeidate 196
Naormal 10¢
TMV2 X TMV2NLM Narrow Narrow 8] 315 0.7715° .50
{Normal x Narrow) Intermediate 162
Narmal 72
PGN1 X TMV2NLM Narrow Narrow 60 230 0.9825* 0.50
(Narmal x Narrow} [ntermediate ne
Normal 51
JL24 W TMV2NLM Narrow Narrow 58 222 1.7387 .25
(Normal x Narrow) Intermediate” 117
Normal 47
J11 X TMV2NLM Narrow Narrow 60 212 13003 0.50
(Narrow x Normal ) Intermediate 103
Normal 49
TMV2INLM X MH2 Narrow Narrow 60 254 1.2047° 0.50
Narrow x Normat ) Intermediate 123
Narmal 7t
TMVINLM X 32-2-5 Narrow Narrow 56 217 0.2719¢ .75
(Narrow x Narmal ) Intermediate 110
Normal 51
TMVINLM X TAPS Narrow Narrow 61 227 06123 .50
{Narrow x Normal ) Intermediate 108
Normal 58
GNLM X MH2 Narrow Narrow 273 374 0.8021" 0.25
{Natrow x Normal ) Normal 101
GNLM X 32-2-5 Narrow Narrow 187 145 ¢.22990 0.50
(Narrow x Normal } Normal 58
GNLM X TAPS Narrow Narrow 224 294 0.2223" 0.50
(Nartow x Normal } Normal 70
TMVINLM X GNLM Narrow Needle shape 4 516 2.09400 .25
{Narvow x Narrow ) Narrow 487
Normal 25

ta

X

a
h
c=x

o on

»

x? vafues for an expected ratio of 1 Narrow : 2 Intermediate :

I Normal leaf types

valugs for an expected ratio of 3 Narrow : 1 Normal leaf types
values for an expected ratio of 1 Needle shape © 60 Narrow : 1 Normal leaf types.



Vanisree and Prasad

nature of the narrow Jeaf chara.cter. TheF, da'.{a
(Tablel) also indicated a typical monogenic
inheritance based on two alleles as reported by
carlier workers. However, the segregation pattern
of F, crosses between TMV2NLM (induced narrow
leaf mutant of TMV2) and normal leaf parents
indicated a segregation pattern of 1 narrow :
2intermediate : 1 normal leaf shape. The crosses
involving GNLM on the other hand exhibited a
segregation pattern of 3 narrow : 1 normal. This
indicated that TMV2NLM and GNLM could be
genetically different, as reported by Prasad etal,,

(1984).

The cross involving TMV2ZNLM and
GNLM, both narrow leaf types,showed a very
interesting trend. While the F, of this cross was
absolutely narrow leaf type, the F, segregated for
1 needle shaped narrow leaf type (Sterile) : 60
narrow leaf types : 3 normal leaf types, suggesting
a trigenic model involving recessive sterile due to
complementary gene action (Table 1).Such type of
results were also obtained for chlorophyll deficient
mutants by Coffelt and Hammons(1971) and Tai et
al. (1977).

These results amply bring out that the
TMV2NLM (TMV2 Narrow Leaf Mutant) reported
by Prasad et al (1984) is genetically different from
GNLM (Gujarat Narrow Leaf Mutant) of Gopani
and Vaishnani(1970}. It was also observed thatin
the case of TMV2NLM ,the narrowness of leaflet
starts manifesting after the first4 to5 normal leaves;
while in the case of GNLM, the narrow leaflet starts
from 3rd leaf onwards (Prasad et al., 1984). Such
genetically different genotypes for the same
phenotypic attribute could be of immense use in
overcoming the genetic vulnerability (Hammons,
1976) of groundnut plant.
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COMBINING ABILITY FOR VIGOUR CHARACTERS
UNDER NORMAL AND SALINE ENVIRONMENTS IN
INDIAN MUSTARD (Brassica juncea (L) CZERN & COSS.)
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Hisar, Haryana- 125004 .

ABSTRACT

Combining ability analysis of 6x6 diallel of Indian mustard for per cent germination, speed of germination
and seedling vigour under normal (G meg/1) and two saline environments (125 and 175 meg/i} which
corresponds to O dsm, [0 dsmy’ and 15 dsm™' revealed that bath additive and non-additive gene etfecis
were involved in the inheritance of these characters. The predictability ratio indicated greater importance
of non-additive action. RH 7859 for speed of germination and seedling vigour and RH 7846 for
seedling vigour were the best general combiners. The crosses RR 781 x RHW 1 for per cent germination
and speed of germination, RH 7859 x RH 781 and RH 7859 x RH 8113 for seedling vigour were the best

cross combinations in all the three environments.

Key words ; Combining ability, Vigour characters, salinity, mustard.

INTRODUCTION

Soils of semi-arid and arid regions where Indian
mustard is largely grown show alkalinity-salinity
problems. No reports on the genetic information
of seedling parameters, which are important for
salt tolerance at initial stage, are available. The
present investigation was, therefore, undertaken
to generate information on combining ability in
Indian mustard under normal and saline
ENVIronments.

MATERIALS AND METHODS

A half diallel set (excluding reciprocals) was
developed by crossing six parents, selected on
the basis of early seedling vigour and salinity
tolerance, three tolerant (RH 7859, RH 7846 and
RH 781) and three susceptible for salinity (RH 8315,
RHW 1 and RH 8113). The reducticn in vigour in
the salt tolerant parents over normal environments
was less than 20%, where as it was more than 70%
in the susceptible parents. The F s and parents
were grown during 90-91 in randomized block

design with three replications in petriplates of 9"
diameter having salt solutions of O meq/1 (E ) 125
meq/1 (E,) and 175 meq/1(E,) chloride dominated
salts. The data on per cent germination was
recorded by counting the normal seedlings as per
procedure for testing seeds (ISTA, 1985). The
normal seedlings were counted daily and speed of
germination was calculated by the method
described by Maguire (1962). Root and shoot
length (cm) of five randomly selected seedlings
were measured after eight days of sowing and the
same were dried at 80°C for 24 hours and weighed
in milligrams. The seedling vigour was calculated
as follows :

Seedling vigour=  {Root lengih + Shoot iength) x

Seedling dry weight

The combining ability analysis was carried
out by Griffing’s (1956) Method 2, Model 1.

RESULTS AND DISCUSSION

The mean squares associated with the general
combining ability analysis (gca) were sighificant

Received for publication in November, 1997
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for speed of germination and seedling vigour and
non-significant for per cent germination-in all the
three environments. Mean squares due to specific
combining ability {sca) were significant for all the
characters over all the environments (Table 1).This
showed that both additive (except for germination
per cent) and non-additive gene effects were
responsible for these characters. Similar results
were obtained by Moeljopawiro and Tkehasi{1981)
in rice in normal and saline environments.

The estimates of predictability ratio in this
study were far from unity in all the environments
except for speed of germination in E,, indicating
the preponderance of non-additive genetic
components controlling these traits.

None of the parents was a good general
combiner for per cent germination as gea effects
were non-significant. The parent RH 7859 was
consistently good general combiner for speed of
germination and seedling vigour, RH 7846 was also
a good general combiner for seedling vigour inall
the environments. The parallel trend between per
se performance and gea effects was also shown
by these parents for speed of germination and
seedling vigour. Other good general combiners for
speed of germination and seedling vigour were
RH8113inE, and E, and RH 781 in E, (Table 2).

A critical examination of sca effects (Table
3)revealed that cross combination RH 7846 x RH
8315 was the best for per cent germination in all

Jourﬁal of Oilseeds Research

these three environments. Three crosses viz., RH
7859 x RH 8315, RH 7859 x RHW 1 and RH 781 x
RWH 1 had positive sca effects consistently over
the environments for speed of germination. RH
781 xRWH linE andE, andRH 7859 x RWH 1 in
E, and E, had high per se performance. Likewise,
for seedling vigour, five crosses namely; RH 7859
xRH781,RH7859x RHE&113,RH 7846x RH 781.RH
8315xRWH 1 and RH 8315 x RH 8113 were potential
crosses in all the environments. The cross RH 7859
x RH 8113 also had high per se performance.

Considering the above results, parents RH
7859 and RH 7846, hybrids RH 781 x RWH1, RH
7859 x RH 8113 can be utilized for improvement of
seedling vigour. These crosses are expected to give
more number of desirable recombinants in the
segregating generations.
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STABILITY FOR YIELD AND ITS COMPONENTS IN
GROUNDNUT (Arachis hypogaea L.)
H.H.MOINUDDIN. B.G.SURYANARAYANA REDDY, H.C. LOHITHASWA, R A. SHERIFF,

R.5. KULKARNI and B.R. PATIL.
Departiment of Genetics and Plant Breeding, College of Agriculture, UAS, GKVK, Bangalore 560 065.

ABSTRACT

Twenty one genotypes of groundnut were evaluated during Kharif, 1995, summer 1996 and Kharif
1996. The analysis of variance indicated significant differences among environments for all the
characters. Genotype x Environrnent interaction was significant for all the characters except number
of branches per plant. The effect due to environment (linear) was significant for all the characters.
The variance due to genotype x environment (linear) was significant for number of branches per plant
and number of matwre pods per plant. Non linear component was significant for all the characters
except number of mature pods per plant. The genotypes JSSP-6, J1.-24and DH-47 were the most stable
which showed higher pod yield and oil yield per plant. On the basts of environmental indices, environ-
ment I} (summer 1996) was the most favourable for the expression of most of the characters,

Key words : Stability, genotype x environment interaction, environmental indices, groundnut.

INTRODUCTION

Groundnut is one of the important oilseed crops
of India. Though severa! improved varieties of the
crop have been developed, most of them showed
inconsistent performance under varied
environmental condition due to genotype x
environment interaction. The stable performance
of varieties under different environments with
regard to pod yield has gained considerable
significance in any varietal improvement
programme, The present investigation was planned
to generate information on these lines for
identifying high yielding and stable genotypes for
cultivation under varied environments and also
for future breeding programme.

MATERIALS AND METHODS

The experimental material comprised 21 promising
genotypes of groundnut sown in a Randomized
Complete Block Design (Sundararaj ef al., 1972)
with three replications at Agricultural Research
Station, GKVK, University of Agricultural
Sciences, Bangalore during Kharif 1995 (E)),
summer 1996 (E,), and Kharif 1996 (E,) with a

spacing of 30 cm between rows and 15 cm between
plants. The fertilizers were applied at the rate of
25:50:25 kg N, P,O, and KO per hectare. In the
summer season, the crop was irmgated through
out the period of crop growth. Observations were
recorded on 8 quantitative characters viz., days to
50 per cent flowering, plant height (cm), number of
branches per plant, number of mature pods per
plant, pod yield per plant (g}, 100 Kernel weight,
shelling per cent and oil yield per plant {g). Stability
analysis was carried out following Eberhart and
Russell (1966) model.

RESULTS AND DISCUSSION

The mean square due to genotypes (Table 2) were
significant for plant height, number of branches
per plant. number of mature pods per plant and
shelling percentage when tested against pooled
error indicating that genotypes were distinct in
these attributes. The mean squares due to
genotype x environment { G x E} interactions were
significant for all the characters except number of
branches per plant implying differential behavior
of genotypes under three different environments.
Similar results were reported by Wynne and Cof¥elt

Received for publication in January, 1998
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(1980), Kumar et al., (1984), Sarkar et al., (1988),
Bansal et al., (1992) and Reddy and Gupta (1994).
Significant variation due to environment (linear)
for all characters was observed revealing
considerable differences among environments and
its predominant effect on all characters. The linear
component of G x E interaction was significant for
aumber of branches per plant and number of
mature pods per plant, suggesting that the
genotypes differed for their linear response to
environments. The mean squares for pooled
deviation were significant for all the traits except
number of mature pods per plant. Thus, the
performance of genotypes with respect to
characters which showed significance for pooled
deviation was entirely unpredictable in nature.

According to Eberhart and Russell {1966) a
stable genotype is one which shows (i) a high
mean, (ii) a regression coefficient equal to unity
(b=1) and (iii) a2 mean square deviation from
regression (S2d,) was considered as the measure
of stability (Breese, 1969). Then, the type of
stability {measure of response of sensitivity to
environmental changes) was decided on regression
coefficient (b, ) and mean values (Finlay and
Wilkinson, 1963). Ifb, was equal fo unity, a genotype
was considered to have average stability (same

239

performance in all the environments), If b, was more
than unity, it was suggested to have less than
average stability (good performance in favourable
environments) and if b, was less than unity, it was
reported to have more than average stability, (good
performance in poor environments}.

The estimates of stability parameters in
respect of seven characters that have direct
influence on varietal performance are presented in
(Table 3). It was found that summer 1996 (E,) was
most favourable for all the characters except 100
Kemel Weight, shelling percentage and oil yield
per plant(Table 1). Maximum number of genotypes
(20 out of 21} showed stability for pod yield per
plant and oil yield per plant, followed by 19 for
number of mature pods per plant. Thus, these three
characters appeared to be relatively more stable
than other characters.. In case of days to 50 per
cent flowering, the genotypes K-134, DH-47, TAG-
24 and TNAU-97 possessed average stability and
are desirable as they flowered early. The genotypes
R-9251, V(G-8919 and ICGS-76 were found stable
for plant height with lower mean values. The
genotype TAG-26 with desirable mean value for
plant height exhibited less than average stability.
For number of branches per plant, only three
genotypes JL-24, DH-47 and TAG-26 showed

Table 1 : Performance of groundnut genotypes in three environments

Character Mean Range Environmental
Index
El E2 E3 El E2 E3 El E2 E3
X1 35.57 41.56 35.49 27.00-44.67 37.33-48.67 32.17-39.67 -2.30 3.69 -1.38
X2 24.25 45.99 31.57 13.07-31.50 35.73-59.04 19.33-37.6% -9.69 12.05  -2.37
X3 6.40 7.58 7.71 3.80-9.77 4.73-11.13 5.46-9,51 -0.83 0.35 0.48
X4 15.39 40.32 16.46 10.60-18.87 26.88-59.52 12.47-20.20 -8.67 16.26 -7.60
X5 14,50 31.30 21.76 10.29-20.59 21.80-3900 1507-32.80 .8.02 £.78 -0.76
X6 37.79 32.16 44.12 31.20-49.67 26.73-39.40 35.33-59.33 -0.24 -587 6.09
X7 6.92 50.03 62.53 53.67-79.00 54.38-68.50 52.94-68.91 4.09 -380 -0.30
X3 6.46 9.43 14.47 4.43-8.65 6.33-14.28 10.38-18.94  .3.66 -0.69  4.35
El = Kharif 1995 X1 = Days to 50% flowering X5 = Pod Yield per plant
E2 = Summer 1996 X2 = Plant height at maturity X6 = 100 Kemel Weight

E3 = Kharif 1996

X3 = Number of branches per plant
X4 = Number of matere pods per plant

X7 = Shelling percentage
X8 = OQil yield per plant
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Table 2 : Analysis of variance for stability of seven characters in groundnut over three environments

Source of variance df X1 X2 X3 X4 xS X6 X7

Total 62 14.468 2.382 112.651 163.571 65.444 201.006 15.34
Varieties 20 15.347 4.616*Y  HA.AS1%* 39.860** 21.959 83.756** 5.054
Vanety x Env, 40 29.528%*% 41.766%* 2.502 74.935%* 47 R85%* 77.354** 12.196%*
Env.+Var.xEnv. 42 19.716** 1.319** 135.604** 222 480** 386.151** 256.839** 20.238**
Env. (linear) 1 436.072%* 22015%* 5138 834** B345037%* 2979 627** 9079 874%%637.404=*
Var. x Env. (linear) 20 7.271 0.899 18.590+** 46.247**  13.665 51.736 4185
Pooled deviation 21 11.742%%  (0.732%* 8.796%¢ 3.533 17402* 32.032%% 3 758*
Pooled Error 126 0.905 0.315 4.439 11.534 10.222 12.875 2.0%0

* Significant at P =005

** Significant at P = (.01

Et = Kharif 19935 X1 = Days to 50% flowering X5 = Pod Yield per plant

E2 = Summer 1996 X2 = Plant height at maturity X6 = Sheling percentage

E3 = Kharif 1996

X3 = Number of branches per plant

X7 = 0il yvield per plant

X4 = Number of mature pods per plant

average stability with high mean values and the
genotype [ICGV-86325 was found to perform well
only under favourable environments with less than
average stability. The genotypes DH-39 and R-
9251 were the only two stable genotypes for
number of mature pods per plant. Average stability
with high mean value was exhibited by the
genotypes DH-45, DRG-4, TNAU-97, DH-39, DH-
47,R-9251 and TMGG-28-38 for shelling per cent.
For pod and oil yield per plant, the genotypes
JSSP-6, R-8806, JL-24and DH-47 were found to be
stable with high mean values.

The genotypes JSSP-6, JL-24 and DH-47
showed stability for pod yield per plant, oil yield
per plant and plant height. In addition JL-24 and
DH-47 exhibited stability for number of branches
per plant. Accordingly, on the basis of the above
results these three genotypes may be advocated
for all the environments specified in the present
investigation. Further they are to be used as
parents in the breeding programme to evolve better
varieties. '
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LINE X TESTER ANALYSIS OF SEED YIELD AND ITS
COMPONENTS IN LINSEED (Linum usitatissimum L.)"
CHANDRASHEKHAR MAHTO and M.H. RAHMAN

Department of Plant Breeding and Genetics, Faculty of Agriculture, Birsa Agricultural University,
Karke, Ranchi (Bihar)- 834 006.

ABSTRACT

A line x tesier set was obiained by crossing 15 Vines with 2 testers in linseed. The resultant 30 derived
F,'s were evaluated alongwith 17 parents to estimate general and specific combining ability variances
and effects for 11 quantitative characters. The results showed importance of both additive and non-
additive gene effects. Addituve gene effect predominantly governed the expression of plant height and
1000-seed weight. while non-additive gene effect was predominant in primary branches, secondary
branches, capsules per plant, seeds per capsule, seed yield per plant, harvest index and oil content. Days
to 50% flowering and days to maturity were under the control of both additive and non-additive gene
action. The parents, Sweta and Chambal were the best combiners for seed yield. Three crosses viz.
Pusa-3 x T -397, ACC-841 x Subhra and Jeevan x T-397 were most significant specific combiners for

seed yield.

Key words : Line x tester, Combining ability, gene action, linseed.

INTRODUCTION

In the last few decades, exploitation of hybrid
vigour and selection of parents on the basis of
combining ability has been used as an important
bréeding approach in crop improvement
programme. Linseed {Linum usitatissimum L.) is
an important oilseed crop grown primarily for its
quick drying oil widely used in paint and varnish
industries. For proper understanding of inheritance
of various quantitative characters as well as
selection of suitable parents for hybridization,
combining ability studies can be very useful for
crop improvement, Combining ability analysis helps
plant breeders in identifying potential parents
erther to be used for heterosis breeding or to
hybridization to evolve desirable pure line varieties
through pedigree, butk or back cross method. In
the present study an attempt has been made to
estimate the magnitude and effect of general and
specific combining ability for seed yield and its
component characters in linseed using line X tester
mating design. Line x tester analysis is a very good
technique for evaluation of large number of

germplasm lines at a time in terms of combining
ability variances and effects (Singh et al., 1978).
This study will also help in formulating breeding
strategy for further improvement in this crop.

MATERIALS AND METHODS

Fifteen diverse germplasm lines of different origin
were crossed with two well adapted males (Subhra
and T-397) as testers to produce 30 F ’s in line x
tester mating design. All the 30 hybrids along with
17 parents were raised in a randomized complete
block design with three replications. Each plot
consisted of single row of 2m length, The spacing
between rows was kept at 30 ¢cm and plant to plant
maintained at 15 cm. All recommended cultural
practices were followed. Observations were
recorded on 5 randomly selected plants in each
row in every replication for 11 quantitative
characters. Combining ability analysis was done
according to Kempthorne {1957) and Arunachalam
(1974). The oil content was estimated by nuciear
magnetic resonance spectrometer on dry seed
basis.

* Part of M.Sc. (Agri.) thesis submitted to the Birsa Agricultural University, Ranchi by the first author
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RESULTS AND DISCUSSION

The ANOVA for line x tester analysis have been
presented in Table 1. Significant differences forall
the characters both among parents as well as
crosses were found. The differences among
crosses due to lines were significant for the
characters -days to maturity, plant height, seeds
per capsule and 1000 seed-weight. The differences
due to testers were significant for days to 50%
flowering, plant height and 1000-seed weight, while
differences due to line x tester interaction were
significant for all the characters except number of
secondary branches per plant.

The estimates of gca and sca variances
revealed greater importance of the latter for most
of the characters, indicating predominance of non
additive gene action in inheritance of these traits.
The ratio of gca 1o sca was greater than one for
plant height and 1000-seed weight, indicating more
gca variance than sca. This indicated
predominance of additive type of gene action in
the expression of these characters. Similar findings
have been reported by Sharma (1986), Thakur er
al. {1987) and Thakur ef al., (1991). On the basis
of the magnitudes of variances the two characters
- days 10 50% flowering and days to maturity were
considered to be controtled by both additive and
non-additive gene actions. Badwal and Gupta
(1970) and Thakur et al., (1987) also found both
types of gene action to be important for these
characters.

The estimates of gea effect of the parents
(Table -1} revealed that no single parent was a good
combiner for all the characters taken together.
However, the parent Chambal was found as best
combiner for days to 50% flowering and seed yield
per plant and second best for 1000-seed weight
and oil content. Patel ez af (1997) also identified
Chambal as a good general combiner for seed yield,
test weight and oil content. Next to Chambal, Sweta
performed well for seed yield per plant and was
among the three best general combiners for number
of primary branches per plant, number of seeds
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per capsule, harvest index and oil content. Himalini
was highly significant gea performer for the
characters days to maturity, days to 50% flowering
and plant height. Thakur ez o/, (1987) and Singh
{1990) also found Himalini as good general
combiner for most of the characters including seed
yield. Therefore, these parents would be useful
for crossing programme.

On the basis of sca effect, the cross Pusa-
3 x T-397 showed consistently significant
performance for number of secondary branches,
capsules per plant, seed yield per plant, harvest
index and oil content. BAU-352 x Subhra was good
specific combiner for days to 50% flowering, days
to maturity and harvest index, Among other
crosses Acc-841 x Subhra and Jeevan x T-397 had
significant sca effect for seed yield. These crosses
also showed close correspondence with the
heterotic expression. Such crosses can be exploited
either by developing hybrids or by fixing desirable
genes by intermating promising cross combination
and selecting desirable types. Availability of CMS
system in linseed {Dubey et af.. 1966) indicates a
definite possibility of developing hybrids for
commercial cultivation. However, suitable restorer
and maintainer lines must be isolated for effective
exploitation of heterosis before going in for
heterosis breeding.

A comparison among three best performers
in terms of per se performance, gea effect, hybrid
performance and sca effect have been given in
Table 2. On considering the per se performance
and gea effects of different genorypes, it was found
that Himalini showed consistent mean performance
for most of the characters and also ranked high in
terms of gea effect for the characters days to
maturity and plant height. Chambal was among
the top three performing genotypes in terms of
per se performance and gea effect for the
characters 1000-seed weight, seed yield per plant
and harvest index.

Avyogi and Neelum showed the best mean
performance as well as gea effect for the characters
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Table2: Ranking of top three parents / crosses with respect to their superiority for per se performance,
gea effects, hybrid performance and sca effects for 11 quantitative characters iy linseed.
Characters per se gea effects Hybrids sca effects gea stalus
performance of the parenis
Days to 50% BAU-352 Chambal BAU-352 x Subhra Jeevan x Subhry LxH
flowering Pusa-3 Ls-2 Chambal x Subhra BAU-352 x Subhra Hx H
Himalini BAU-352 Jeevan x Subhra Chambal x Subhra Hx H
Days of Kiran Hirhalini Neela x Subhra BAU-352 x Subhra L x L
Maturity Himalini Neela Himalini x T-397 Sweta x T-397 LxL
T-397 Pusa-3 Pusa-3 x Subhra Neelum x T-397 HxL
Plant height Ayogi Ayogi Ayogi x T-397 $-36 x Subhra LxL
Flake Himalini Ayogi x Subhra Neela x T-397 LxL
BAU-352 Flake Himaliri x T-397 Aec-84% x Subpra LxL
No. of primary Subhra Flake LS-2 x T-397 BAU-352 x T-397 L xL
branches/plant L§-2 Neela BAU-352 x T-397 LS-2 x T-397 Lxl
Himalini Sweta Flake x Subhra Ayogt x Subhrg LxL
No. of secondary L8-2 BALU-352 Pusa-3 x T-397 Pusa-3 x T-397 LxL
branches/plani Subhra Pusa-3 BAU’352 X Subhra ACC-841 x Subhra L x L
Himalini Jeevan BAU-352 x T-397 C-439 x Subhry L xL
No. of capsules Himalini Jeevan Jeevan x T-397 Jeevan x T-397 HxH
per plant LS-2 BAU-352 BALU-352 x T-397 Pusa-3 x T-397 Mx H
Kiran Flake Pusa-3 x T-397 $-36 x T-397 LxL
No. of seeds C-439 Pusa-3 Neelum x Subhra C-439 x T-397 LxL
per capsule Ayogi Neelum Sweta x Subhra ACC-841 x T-397 LxL
Himalni Sweta -439 x T-397 §-36 x T-397 LxL
1000-seed Neelum Neelum Neelum x Subhra C-439 x T - 3497 LxL
weight (g) Pusa-3 Chambal Chambal x Subhra Flake x Subhra LxH
Chambal Subhra Sweta x Subhra Ayogi x Subhrg LxH
Seed yield Himalini Chambal Jeevan x T-397 Pusa-3 x T-397 LxL
per plant {g) LS-2 Sweta Pusa-3 x T-397 ACC-841 x Subhra L x L
Chambal Jeevan LS-2 x T-397 Jeevan x T - 397 L xL
Harvest Index Chambal 1.5-2 LS-2xT- 397 Pusa-3 x T-397 LxL
(%) Himalini Sweta Chambal x Subhra BAU-352 x Suphra L x M
Neela Chambal Sweta x Subhra Himalini x T-397 LxL
Qil Content Neela Sweta Sweta x T-397 Sweta x T-397 HxL
(%) T-397 Chambal Chambal x Subhra Neela x T-397 LxL
Neelum Neelum Neelum x Subhra Kiran x Subhrg LxH
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plant height and 1000-seed weight, respectively.
Neelum was also in third position for oil content
under both the criteria. This suggested that per se
performance of the parents provide an indication
of their general combining ability for utilizing them
in hybridization programme (Singh et al., 1987).
Further, parents having high gca effect will not
necessarily have high estimate of sca in crosses.
The superior specific combiners invelved a
combination of high x high, high x medium, high x
low and low x low general combiners. However,
most of the cross combinations showed low x low
gea status of their parents for different characters
including seed yield and oil content. It may be due
10 the fact that parents which exhibit low gea effect
have relatively high magnitude of complementary
gene action and thus resulting in highty responsive
to heterozygous environment when crossed.

Only three crosses - BAU-352 x Subhra and
Chambal x Subhra for days to 50% flowering and
Jeevan x T-397 for capsules per plant involved high
x high general combiners indicating additive x
additive type of gene action for these characters
and may be exploited through pedigree method of
selection.

A close association was found to exist
between three top ranked crosses, based on hybrid
performance and sca effect for all the characters
except days 1o maturity, plant height, seeds per
capsule and harvest index.
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STABILITY ANALYSIS OF SOYBEAN (Glycine max L. Merrill)
VARIETIES IN RICE ZONE OF MADHYA PRADESH

P.K. CHANDRAKAR,RAJEEV SHRIVASTAVA, S K. AGRAWAL and 8.8, RAO,
Department of Plant Breeding and Genetics, Indira Gandhi Krishi Vishwavidyalaya,
Raipur 492012 (M.P.).

ABSTRACT

Thirteen genotypes of soybean were evaluated for successive six years for their stability. Significant
differences among genotypes and in different environments were observed for cight characters viz.,
seed yield, oil percentage, days to 50% flowering, days to maturity, plant height, pods/plants and
100seed weight except seeds/pod. None of the genotypes showed average stability for all the traits.
Varieties JS 80-21 and Bragg showed stable performance for seed yield. oil percentage and seeds/pod
over the years. Where as PK 262 was found to be stable for oil percent and 100 seed weight traits.
Utility of stability analysis for Chhattisgarh plains has been discussed.

Key words : Stability, soybean, yield, oil percentage.

INTRODUCTION

Although Madhya Pradesh is known as soybean
state, but Chhattisgarh is a new region for soybean
cultivation. In 1995-96 the total soybean growing
area in Chhattisgarh reached upto one lakh hectares
indicating their wider adaptability and stability for
yield. Some, soybean (Glycine Max L. Merrill)
varieties showed fluctuations in their performance
in varied agroclimatic conditions. Some genotypes
perform well over a wide range of enviranments,
while others require specific environmental
conditions to express their full genetic potential.
Therefore, significant improvement in crop
productivity can be achieved by identifying
suitable stable varieties for yield.

MATERIALS AND METHODS

Thirteen genotypes of soybean were tested during
SIX consecutive years in rainy seasons (1991 to
1996) at Research farm of Indira Gandhi Agricultural
University, Raipur, M.P. The experimental materials
were sown in randomized block design with three
replications. Observations were recorded from ten
randomly tagged plants from each replication on
the seed yield, oil percentage, days to 50%

flowering, days to maturity, plant height. pods/
plant, 100-seed weight and seeds/pod. Stability
analyses were carried out as per method proposed
by Eberhart and Russell {1966).

RESULTS AND DISCUSSION

Pooled analysis of variance (Table 1) for all the
traits except seeds/pod revealed that the mean
square differences among genotypes and
environments were highly significant, which
indicated the presence of high variability among
the genotypes as well as environments. Highly
significant values of mean squares due to
environment x genotype interactions revealed that
the average performance of the genotypes with
regard 10 seed yield and other attributes varied
significantly. Similar results were reporied by
Sharma et gl., (1994) and Tiwari et al., (1994),
whereas genotype X environment interaction was
found non significant for oil percentage, 100 seed
welght and seeds/pod which showed that these
characters were less influenced by environment.

The linear environment component was
also significant for all the traits (Table -1). However,
highly significant values were observed for

Received for publication in January, 1998
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Table 1 : Joint regression analysis in respect of seven characters for 13 genotypes in stability analysis.

Sources d.f. Seed Qil 50% Days to Plant Pods/ 100-
yield yield Flowering  Maturity height plant Seed wt
Variety 12 211.0%*  4.9173% R6.5511* 93.3098** 893 .577* 60.80063* 2.4520*
Environment 5 504.1 10.7395%* 118.4791* 793.722% 1607.33* 1583.74* 17.3301*
Vari. x Envi. 60 243 0.2359 6.0209*  12.6434 71.0916* 19.1863 0.7423
Env. (VarxEnv) 65 13.6**  1.0439 14.6715*% 72.7264*% 189.264* 139.537* 2.0183*
Environ. (linear) 1 2520.8** 53.6891* 592.4347* 3968.572* 8036.68** 7918.693* 86.6322*
Var. x Env. (linear) |2 469.8** (.4689 3.7533**  96977** 105.641**  50.9495** 1.2392
Pooled deviation 52 990.7 0.1642 6.0803%* 12.3514%% 37.65** 10.3811**  0.5705
Pocled error 144 4.5%*  0.0297 0.5429 377784  4.8078%%  3.3484** 0.0129

*P=005*P=001

genotype x environment (linear) interaction for all
the characters except oil percentage, which
indicated high adaptation in relation to yield
contributing traits in soybean. Similar results were
reported by Sharma et al. (1994) and Tiwari et al.
(1964),

A variety is likely to be stable over different
environments if it shows high mean value unit
regression coefficient (b) with lowest deviation
from the linear regression (b,). Genotype JS 80-21
was found to be well adapted to all years.

Higher mean seed yield, regression value
(<1) below average with non significant $di values
were obtained for MACS-58,15-335, MACS-13 and
Pusa-16. The genotypes viz., PK-472, PK-262 IS
75-46 and MACS -124 showed high seed yield and
their regression {b,) value was more than one (>1)
with low 82di value. These genotypes can be
categorized as suitable for unfavourable
environmental condition (Table 2).

For oil content genotypes PK-464, IS 80-
21, and Pusa -16 showed variable stability in
different environments. Only genotype IS 80-21
was found to be stable for days to 50% flowering
and days to maturity. The large variation in
regression coefficients indicated that genotypes

had different degree of response to environmental
conditions. The variability among environments
determines the usefulness of regression response
parameters. The higher values of $*di for days to
50% flowering, days to maturity and plant height
indicates that these characters are not much stable
indifferent enviromnments.

The genotype Bragg was specifically
adapted to favourable environment as far as 100
seed weight was concerned as it had higher mean
and regression value below average and less S°di
value, while PK-262 genotype was specifically
adapted to unfavourable (poor) environment for
100 seed weight since its mean value for this trait
was higher than the average regression value and
value of S’di was comparatively low.
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Table 2 : Estimates of stability parameters based on Six environments for seven traits in soybean

e —
§.No. Seed Yicld (Kg/ha) Oil % Days to 50% Flower Days-Maturity

X b §di X b §di X b §7di X 1Y S di
1. BRAGG 1.00 099 007 1884 1.41* 048 4106 0.65 21.92 10462 094 1.65
1. PK-416 1.03 1.2 002 2029 1.12 1.47 40,67 0.61 3389 100,00 1.23 40.02
3. PK-472 130 193 002 1B.14 144 018 46.17 1.18 1587 10250 086 19.79
4. MACS-58 1.2 059 004 189) 065 0.2 4922 106 41.2) 103.94 )1.09 1.3%6
5. PK-262 125 1.51 002 1912 1.19 0.63 4361 095 1403 106350 098 7.85
6. 18-335 1.47 077 009 1885 078 070 3950 115 2436 5294 0.9) 2886
7. J580-2t 1.56 096 003 1866 096 050 47.00 1.17 854 10444 1.08 0.67
g MACS-13 1.20 055 030 17.10 1.31 0.19 4933 1.21  29.32 10400 1.00 17.30
g PUSA-16 1.20 013 008 1881 084 027 4072 136 2056 9694 099 57.14
10. PK-564 096 099 032 1862 0.59 037 3939 056 34,52 9894 1.1t 2450
11.JS 7546 136 130 0.04 1988 078 033 4528 143 2297 10339 099 1369
12. MACS-1241.38 117 0.03 1729 0.52 061 4928 075 2649 107.83 .26 375.36
13. NRC-2 1.02 099 0.14 17.81 1.20 2.60 4250 091 2252 9928 (.55 5369
*P=005"*P=001
Table 2 : Contd..
S.No. Plant height Pods/plant 100-8eed weight

X bi S di bi 8di X bi S'dh

1. BRAGG 38.39 0.99 122.40** 30.17 0.57  60.81* 13.17* 0.68 0.45
2. PK-416 39.17 0.67  26.14  28.56 0.75 18.70 12.32 0.85 5.03
3. PK-472 34.22 .90 14033 3528 1.32 54.2) 12.79 0.84 1.43
4. MACS-38 67.39 1.40 141.96  35.67 1.26 14.07 12.47 1.95 1.55
5. PK-262 38.94 0.61 261.16 3439 1.07 4.48 13.27 1.37 0.70
6. J8-335 43.33 043 109.50  36.22 0.96 90.68 11.41 0.81 1.61
7 JS 86-21 58.61 1.52 167.97 3933 1.02 11.22 12.30 (.44 1.46
8. MACS-13 44.56 089 128.57 34.00 0.79 38 98 11.87 0.81 1.64
9. PUSA-16 47.00 0.83 t3l1.48 16.06 1.31 81.01 11.59 0.63 1.59
10. PK-564 36.44 0.99 14174 29506 0.42  69.71 12.59 1.29 2.74
1i. JS 75-46 63.78 1.57 33675 37.06 111 13.53 12.78 1.37 1.49
12. MACS-124 65.83 .66 34497  36.50 .17 21.36 12.43 0.60 6.48
13. NRC-2 36.67 0.54 4482 33.06 1.25  61.04 11.24 1.36 3.50

* P =005 *P=0.0l
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FLOWERING PATTERN AND REPRODUCTIVE
EFFICIENCY IN BUNCH VARIETIES OF GROUNDNUT

C.PARAMESWARI, V, MURALIDHARAN and B. SUBBALAKSHMI
Centre for Plant Breeding and Genetics, Tamilnadu A gricultural University, Coimbatore -641003,

ABSTRACT

The pattern of flowering and reproductive efficiency was studied in eight genotypes of the bunch
variety of groundnut (drachis hypogaea L.). Flowering commenced 24 10 30 days after sowing. More
than 89 per cent of the Nowers were produced within 45 days of commencement of flowenng.
Reproducuve efficiency studies i these cultivars revealed that a large proportion of flowers failed 1o
praduce mature pads. Ouly 32 o 50 per cent of the flowers formed pegs and 12 to 21 per cent formed

mature pods.

Key words: Groundnut, days to tTowering, flowering pattern, reproductive efficiency.

INTRODUCTION

Groundnut is indeterminate in growth and
flowering commenced 20 to 30 days after
emergence, depending upon the genotype and
environment. Though the plants flower profusely,
only a small proportion of these flowers become
mature pods. About 30 to 50 per cent of the flowers
do not develop into pods. The ovaries, pegs and
pods fail to reach maturity at various stages of
development, Fruiting efficiency depends on the
pattern of flowering (number of flowers at different
periods of flowering ) which 1s more important than
the total number of flowers per plant. The presen:
investigation was undertaken to study the
flowering pattern and reproductive potential in
eight genotypes of cultivated groundnut.

MATERIALS AND METHODS

A set of eight cultivars, four belonging to early
group (duration <100 days} and four to medium
group (duration - 105 to 110 days) were raised
during kfiarif, 1997 in RBD with 3 replications. The
details of the cultivars taken for study are presented
in table 1. The crop was raised as rainfed with
supplemental irrigation. Data were recorded from
ten randomly selected plants in each replication in
each cultivar and the mean data were used for the

study. The number of fresh flowers appearing in
each plant was recorded each day from the day of
commencement of flowering for about ninety days
to calculate the weekly mean number of flowers.
The stages of fruit development finally attained
by the various flowers of a given plant were
determined by studying the number of pegs that
failed to enter the soil. number of immature and
mature pods which were present at the time of
harvest. The total number of pegs formed was
calculated by summing up the number of pegs that
failed to enter the soil. number of immature pods
and number of mature pods. Flower to peg, peg to
mature pod and flower to mature pod ratios were
estimated to evaluate reproductive efficiency.

RESULTS AND DISCUSSION

Flowering pattern : The days to flower ranged
from 24 to 30 days in the cultivars studied (Fig. 1
and 2). Similar results were reported by Seshadri
{1962) and Varisai Muhamimad and Stephen Dorairaj
{1969) who described that days to flowering
depended on the genotype as well as the seasonal
factors that prevailed during the preflowering
period. The duration of flowering ranged from 70
to 77 days in the present study, while the range of
34 to 75 days were observed by Varisai Muhammad
and Stephen Dorairaj {1969). There was a rapid

Received for publication in January, 1998
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increase immediately after the commenzement of
flowering and peak flowering was attained within
rwo weeks. Among the four genotypes belonging
o early group (duration less than 10Q days), except
for TVG 20, all the others fc_)rmcd pointed peaks. in
the medium group {duration 105 to 110 days)
TNAU 269 and VRI 2 formed pointed peaks. In
these cultivars flower production was minimum
after 59 days. The cultivars with pointed peaks
produced more number of mature pods than those
with flatten peaks in the early group and vice-versa
in the medium group. In ALG 84 and VRI 4,
appreciable number of flowers {20 to 40 per cent)
were produced after 59 days. This pattern of
flowering is expected to result in lower reproductive
efficiency, as the groundnut flower requires a
minimum of 60 days from the time of fertilization to
complete pod development (Patel and Seshadri,
1934). However, the present study showed that
the two cultivars, ALG 84 and VRI 4 had
reproductive efficiencies of 13.48 and 20.63 per
cent, respectively. This was caomparable with the
reproductive efficiencies of the other cultivars.
Hence it can be said that the time required for
complete pod development will vary depending
upon the genotype.

There was no appreciable difference in the
flowening pattern of the cultivars belonging to early
and mediam group. Though the five cultivars. viz.,
VRI 3, Local Red. TMV2 of the early group and
TNALU 269 and VRI 2 of the medium group formed
pointed peaks, no commeon parent was involved in
their pedigree. The pattern of flowering was more
related to penotypes rather than duration,

Reproduciive efficiency : In the early group, 32 to
39 per cenl {Table2, Fig.3) of the flowers formed
pegs. while in the medium group 37 to 50 per cent
{Table2. fig 4) formed pegs. The remaining ovaries
were eventually lost. This may be due to lack of
fertilization or ovule abortion (Palaniswamy, 1976).
The suppression of fruit development at the early
post fertilization stage parallels the early abscission
of large proportions of flowers and young pods in
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legumes (Smith, 1954). One fifth to two fifth of the
pegs failed to penetrate the soil. This may be due
to the fact that they arose from the late flowers of
the inflorescence or from inflorescence in the upper
axils. Of the pegs that penetrated the soil, 35 to 50
per cent representing 12 to 16 per cent of the
original flowers formed mature pods in the early
group. In the medium group, 27 to 42 per cent of
the pegs formed mature pods and this represented
12 to 21 per cent of the original flowers. The
percentage of flowers that formed mare pods was
observed to be 13.5 by Smith (1931); 20 to 40 per
cent by Muralidharan (1978); 8 to 17 by Sastry er
al, (1980).

In the early group, TMV 2 had the highest
reproductive efficiency of 15.74 per cent. This was
because of its high flower to peg ratio (39.36%)
and peg to pod ratio {40.00%). In the medium group,
VRI 2 had the highest reproductive efficiency
{21.02%). This may be attributed to its high flower
t0 peg ratio (30.15%) and peg 1o pod ratio {41.92%]).
Reproductive efficiency of the early cultivars
ranged from 12 1o 16 per cent, while the range was
12 to 21 per cent in the medium group. It was
observed that reproductive efficiency depended
more on the genotypes rather than duration and
high reproductive efficiency was because of high
flower to peg ratio accompanied by high peg to
pod ratio.
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Table 1 : Particulars of groundnut cultivars used

Genotype / Cultivar Botanical type Pedigree

Early group

TVG 20 Spanish Bunch ICRISAT accession

VR] 3 Spanish Bunch Extract of the Cross JI1 x Robout 33-!
Local Red Valencia Thiruvannamala: tand race

™YV 2 Spanish Bunch Mass Selection from "Gudiatham Bunch™ (AH 32)
Medium Group

ALG 84 Valencia Cross derivative

TNAU 269 Valencia Cross derivative of TMV 10 x ICGS 82
VRI 2 Spanish Bunch Extract of the cross JL 24 x CO 2

VRI 4 Spanish Bunch Extract of the cross VG 5 x NcAc 17090

Table 2 : Reproductive effeciency in bunch groundnut genotypes

Genotype Mean no. per plant Reproductive Efficiency (%)

Flowers Pegs Mature Pods Flowers Pegs Mature Pods

Early group

T™vG 20 43 80 14.70 5.20 3350 35.37 11.87
VRI3 50.90 17.80 6.50 34.97 36.52 12.77
Loca! Red 45.50 14.35 7.00 31.54 48.78 I5.38
TMV 2 47.00 18.50 7.40 39.36 40.00 15.74
Mecdium Group

ALG 84 54.90 20.20 7.40 36.79 36.63 13.48
TNAU 269 42.50 18.90 5.20 44.47 2751 12.24
VRI 2 33.30 16.70 7.00 50.15 41.92 21.02
VRI 4 ] 47.50 23.20 9.80 48.84 4224 2063

and safflower, 1974-79. University of Agricultural  Smith, B.W. 1954, Arachis ltypogaea. Reproductive

Sciences, Bangalore. efficiency. American Journal of Botany. 41: 607
- 6l6.
Seshadri, C.R. 1962, Groundnut. The Indian Central
Qilseeds Comnvittee, Hyderabad. Varisai Muhammad, S. and Stephen Dorairaj. M. 1969
Flowering patiern and reproductive efficiency in
Smith,B.W. 1951, Arachis hypogaea. Aenal flower and bunch varieties of Arachis hypogaea |.. Madras
subterranean fruit. American Journaf of Botany. Agricultural Journal. 56 :239-243.

37:802-815.
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STUDY OF SOMACLONAL VARIATION IN TISSUE
CULTURES OF SAFFLOWER THROUGH ISOZYME
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ABSTRACT

Peroxidase isozyme aclivity was studied in differemt explants such as cotyledonary leafl hypocotyl and
oot and respective calli of MS-103 A line and Manjira variety of safflower by using rod gel electro-
phoresis, with an objective to detect somaclonal variation based on peroxidase banding pawern. The
specific bands observed in calii suggest the release of new type of isozymes which can be auributed to

the phenomena of somaclonal vanation.

Key words : Isozyme, somaclonal variants. zymogram. saffjower.

INTRODUCTION

Safflower, an important oil seed crop of semi arid
regions, is suited for cultivation particularly under
limiting soil moisture conditions and considerable
soil salinity. Somaclonal variants in safflower would
complement the conventional breeding techniques
for widening the genetic base of existing cultivars.
Enzymes occur in multiple molecular forms which
differ in their electrophoretic mobilities termed as
1sozyme {markert and Moller, 1959). Stability of
isozyme patterns and their use in varietal
identification has been reported by Kabrel and
Fautier (1974} in Triticum sp. Tejovathi et al., (1988)
reported differences in peroxidase isozyme
banding pattern between salt tolerant and sensitive
varigties in safflower. Chommoneva et af., (1984)
studied the perioxidase activity in roots and above
ground organs on the 5th and 10th day of
development in four rice varieties of different
heights and earliness and reported a negative
correlation between peroxidase activity in both
height and root length inthe early stages of growth.
The early maturing variety had a higher peroxidase
acttvity than late maturing variety. In the present
investigation peroxidase isozyme activity was
studied in different explants and respective calli of

MS-105 A line and Manjira variety of safflower
with an objeciive to detect somaclonal variation
based on peroxidase isozyme banding pattern.

MATERIALS AND METHODS

Polyacrylamide gel was prepared according to the
method of Davis {1964). Gel colurms were prepared
in glasstubes with uniform length (10 cm) and
diameter (1 cm). Different explants such as
cotyledonary leaf, hypocoty! and root were excised
from seven day old seedlings of Manjira and MS-
1035 A line of safflower for callusing. Manjira variety
1s widely cultivated in Andhra Pradesh. Itis a spiny
vatiety, matures in 120 days, with an oif content of
31%. MS-105 A line was developed at Parbhani,
male sterilityis reported to be governed by single
dominant gene. Native protein from the explants
and respective calli was exiracted by using Tris-
glycine buffer at pll 8.9. The suspension was
centrifuged and the supernatant was absorbed on
to a filter paper disc of 0.5 cm diameter and placed
on the top of rod geis. A drop of bromephenol
blue was added to serve as an indicator dye.
Electrophoresis was conducted in controlled room
temperature conditions. The samples were allowed
to run until the indicator dye reached bottom of

Received for publication in February, 1998



256

the gel tubes. The zymograms of peroxidase
izozymes of different explants and their calli were
displayed by staming the gels in a staining mixture
of saturated benzidine. 30% ammonium chloride
and 0.2% hydrogen peroxide in the propertionof
100:15:20. The regions of enzyme activity un the
gels appeared as brown coloured bands in the form
of distinct discs displaying the enzyme with similar
catalytic properties. The relative migration (Rm)
values far each band was calculated as ratio of
distance travelled by the specific band from the
top of thegel, to the distance travelled by the
indicator dye from the top of the gel. Based on the
relative mugration of bands, they were classified
into three categories ie., bands of low mobility {(Rm
values of 0.0 to (.3}, medim mobility (Rm values of
0.3 to 0.6} and high mobility (Rm values of 0.6 to
1.0). Similarity Index values were calculated as
percentage of homologous bands to the total
number of bands on zymograms (o study the extent
of gene homology between different explants and
their respective calli. '

RESULTS AND DISCUSSION

The banding patterns on zymograms of explants
and their respective calli were anlaysed in terms of
total numberof bands, relative migration {Rm)
values and similarity Index values.

In MS-105 A line highest number (9} of
isozyme bands were observed in cotyledonary
leaf callus. while least number (5) were observed
in root explant. Whereas in Manjira. calli of
cotyledonary leaf and hypocotyl explants showed
the nighest number (8) of bands each. while
theleast number of bands (5) were observed in the
root and hypocotyl explants. In both the
genotypes, more number of isozymes were
observed in the calli than in their respective
explants (Table 1),

The "Rm’" values of perioxidase isozyme
bands ranged from 0.04 100.65 in different explants
and thier calli. In general more number of bands
with higher mobility were observed in calli than in
their respective expants (Table 1).

Journal of Oilseeds Research

Similarity Index values for different explants
and their calli ranged from 0.0 to 9.09. The highest
Similarity Indix value 9.09 between the hypotocy]
and its callus of Manjira variety indicated more
homology between them:. Where as zero Similarty
Index value between the root and its callus of MS-
105 A line indicated higher variation (Table 2).

The presence of more number of peroxidase
isozymes in different calli than in the original
explants suggested that more number of
peroxidase isozymes are released during the
processof callus initiation and growth. The
specific bands observed in calli which were not
present in the explants, suggest the release of new
type of isozymes, which can be attributed to the
phenomena of somaclonal variation. This
somaclonal variation may complement the
conventtonal breeding techniques, since safflower
has narrow genetic base forsome of the important
characters. Such calli, when subcultured on
suitable medium can be regenerated into whole
plants. These plants are likely to show variation
for some characters and suitable somaclonal
variants can be isolated.
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Table 1 : Number of Peroxidase Isozyme bands based on Electrophoretic mobility
;;;;;: and explant Nuntber of Bands m
Low Medium High
Mobility (0.0-0.3) Mobility (0.3-0.6) Mability (0.0-1.0y

- -
M5-185 A Line
Cotyledonary leaf 4 3 - 7
Cotyledonary leaf callus 5 3 1 9
Hypocoty! 3 2 ] 6
Hypocot)ﬂ callus 4 4 ) %
Root 3 2 - 5
Root callus 4 2 - 6
Manjira
Cotyledonary leaf 4 2 - 6
Cotyledonary leaf callus 5 3 - 8
Hypocotyl 3 2 - s
Hvpocoty] callus 5 3 - R
Root 3 2 - 5
Root callus 3 3 1 7

T T—
Table 2 : Similarity Index values for Peroxidase Isezymes
Genotypes and explant Cotyledenary Hypocotyl Root i

[.eaf Callus Callus Callus

T T
MS-165 A
Cotyledonary leaf 6.25 - -
Hypacolyl - T14 -
Ryot - -
Manjira
Cotyledonary leaf 7.69 - -
Hypocotyl - 9.09 -
Root - - 8.113
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ABSTRACT

Callus was induced from cotyledonary leaf and hypocotyl explants of two safflower genotypes : MS-
Y05 A hine and Manjira, on Murashige and Skoog medium supplememed with 0.1, 0.5, 1.0, 2.0 and 5.0
mg 1" of NAA in combmation with 0.25 mg 1! BAP and Kinetin. MS .medium supplenwented with 2.0
mg 1" BAP gave maximum shoot differentiation from five week old primary calli. Rhizogenesis of in
vitro differentiated shoots was achieved on M5 basal medium deveid of any hormone however Murashige
and Skoog medium supplemented with 2.0 mg 1'' NAA was good for rhizogenesis.

Key words : Callus, differentiation, caulogenesis, rhizogenesis, safflower.

INTRODUCTION

Safflower 1s an important oilseed crop cultivated
in semi-arid regions of the world, as the crop is

suited for cultivation under limited soil moisture-

conditions and considerable soil salinity. Seed oil
has therapeutic value on account of high degree
of polyunsaturation in the form of lincleic acid.
Recent advances in plant cell and tissue culture
have evoked keen interest among plant geneticists
10 solve basic problems of genetics and to apply
this technique to solve practical plant breeding
problems (Bottino, 1973). Culture-induced variation
1s a general phenomenon observed among
regenerants arising out of plant regeneration from
an intervening phase of callus growth. The
variation is genetic in origin (Evans et al., 1984).
Such changes have been observed in a wide range
of crop species including cereals, legumes, oil
yielding plants, vegetables and omamentals.

Yellow-seeded somaclones have been
recovered in mustard and have an important place
in oil economy { George and Rao, 1980). Somaclonal
variation has also been observed for genes of
mitochondrial genomes, Kembel et al. {1982)
isolated the Drechlospora maydis race T-
loxinresistant male fertile maize somaclone from a

toxin susceptible male sterile line. As safflower
has narrow genetic base for certain economically
important iraits, somaclonal variants would
complement the conventional breeding techniques
for widening the genetic base of existing cultivars.
Present investigation aims to standardise the
hormonal requirements for maximum callus
differentiation.

MATERIAL AND METHODS

Seed of MS-105A line and Manjira varicties of
safflower were sterilized with (.1% mercuric
chloride for three minutes and were thoroughly
washed with sterile water and germinated
aseptically, Different explants such as
cotyledonary leaves and hypocotyls were excised
from 7 day old seedlings and inoculated on the
Murashige Skoog medium (Murashige and Skoog,
1962) supplemented with (0.1, 0.5,1.0,2.0 and 5.0 mg
1" naphthalene acetic acid (NAA) in combination
with 0.25 mg 1" benzyl aminopurine (BAP} and
Kinetin.

Cailus induction and proliferation was
good from cotyledonary leaves of both the
genotypes, cultured on Murashige and Skoog
medium supplemented with 5.0 mg 1' NAA + 0.25

Received for publication in February, 1998
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content. Similarly quality of seeds was not altered
much with extended light duration and CO,
enrichment,
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Table3: Effect of light duration and COQ, enrichment on seed quality parameters of sunflower.
Treatments™ Germination Seedling growth Speed of Vigour Index
percentage rate {mg) germination (Germination % X
seedling length)

T1 87.3 23.99 21.20 3213

T2 - 90.1 24.31 21.78 3360

T3 88.7 24.05 21.01 3262

T4 88.2 24.07 21.49 3286

TS5 88.3 24.02 21.25 3275

T6 88.1 23.91 21.18 3262

T7 90.1 24.63 21.97 3405

T8 90.0 24.12 21.41 31348

T9 90.1 24.11 21.58 3374

SEm + 0.986 0.124 0.268 36.68

CD at 5% NS NS NS 104.83

* Derails of treatments are given under materials and methods.

light and elevated COz from 10 DAS upto 40 DAS
(44.1g). Whereas control had recorded 37.2 g.
Hardmann and Brun (1971) reported that seed yield
was increased by 20 percent when ennichment was
imposed during flowering, 37 per cent from 50per
cent flowering to harvest and 50 per cent through
continuous enrichment. Chen er al., (1987) also
observed a change in test weight ( * 5g) due to
variation in daily mean photoperiod by 1 h in the
range of 4.7 to 10.2h. CO, enrichment coupled with
extended daylight had a profound effect on growth
and yield components as a result of which seed
vield increased, but the extent of increase in seed
vield depended on the growth stage and duration
of enrichment.

Seed quality of sunflower

Among seed quality parameters stadied, except
Vigour index other parameters were nof influenced
tither due to CO, enrichment or due to extended

light duration (Table 3). However, there was
marginal increase in parameters like germination,
seedling growth rate and speed of germination due
to either of the treatments and in comination of the
treatments too. Vigour index in control was 3212
which increased to 3360 with extended light alone
and to 3403, 3348 and 3374 with combination of
extended light and Co, enrichment at 10 DAS upto
40 DAs, 40 DAS upto harvest and 60 DAS upto
harvest, respectively. Marginal increase in
germination percentage and seedling growth had
contributed for higher vigour index of sunflower
cv. Morden when exposed to CO, enrichment and
to extended light duration. Sunflower is usually
grown in temperate countries during surnmer where
the crop is exposed to long day conditions and
found to have high oil content. In contrast to this
in tropical countries though it is grown in summer,
contains low oil. This could be due to short
photoperiod. However, this investigation did not
lend support that photoperiod has an effect on oil
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Table 1 : Effect of light duration and CO, enrichment on growth components of sunflower.

Treatments* Days to 50% flowering Leaf area (cm2) at Head diameter (crm
30 DAS 60 DAS
T1 48.3 818.67 1978.55 14.65
T2 58.4 1077.63 31037.17 16.00
T3 47.8 1121.50 2838.83 15.93
T4 49.5 1064.02 271517 15.86
15 49.9 821.93 2064.50 15.27
To6 49.3 §19.08 1992.34 15.09
T7 57.0 1379.73 3243.00 17.80
T8 49.7 818.38 2094.00 15.40
T9 48.5 £19.84 2006.14 14.98
SEm = 0.83 28.22 60.26 0.297
CD at 5% 2.38 80.64 172.20 0.849

* Details of treatments are given under materials and methods.

Table2: Effect of light duration and CO, enrichment on yield and yield components of sunflower.

Treatments No. Filled Seed filling Test Seed Seed oil Seed vield /
seeds/head (%) weight density content (%) plant (g}
(g/1000 seeds) (g/ce)
T 664 75.6 57.8 0.458 37.11 37.2
T2 710 80.0 59.0 0.460 18.26 41.2
T3 692 78.2 59.1 0.461 37.50 40.0
T4 688 77.3 . 58.4 0.459 37.39 394
T5 669 76.7 58.2 0.459 36.98 37.8
Té 666 75.5 57.3 0.458 37.08 373
T7 736 81.5 60.0 0.469 38.08 44.1
T8 681 76.9 58.1 0.462 37.55 3g.4
T9 670 76.5 57.9 0.460 37.28 378
SEm =% 8.01 0.82 0.43 (.004 0.40 0.98
CD at 5% 22.89 2.34 1.24 NS NS o

* Details of treatments are given under materials and methods.



Vasudevan et al.,

For calculating speed of germination, daily
germination counts were made and the seeds
which have produced minimurn 3 cm root were
considered germinated. The speed of germination
was calculated by using the formula suggested by
Maguire (1962).

Speed of germination =

No, of seeds  No. of seeds No of seeds
ccrminated on  germinated on germinated on
+ e L e
irst day Second day Final day

RESULTS AND DISCUSSION
Growth studies

Data on days taken to 50% flowering, leaf area at
30 and 60 DAS, and head diameter are presented
in Table-1. Days taken to 50% flowering was
delayed significantly with extended light alone
(58.5 days) and also in combination with CO,
enrichment (57.0 days) from 10 DAS upto harvest
compared to the plants grown undernormal
condition (48.3 days). Other treatments did not
influence this character significantly. The leaf area
ut 30 and 60 DAS increased significantly under
xtended light alone from 10 DAS upto harvest,
-levated CO, alone from 10 DAS upto harvest and
‘rom 10 DAS upto 40 DAS and also in combination
of both from 10 DAS upto 40 DAS. The influence
of light duration and CO, enrichment on head
diameter was significant. It was 16.00, 15.93, 15.86
and 17.80 cm in the treatments with extended light
alone from 10 DAS upto harvest, elevated CO,
alone fromn 10 DAS upto harvest and from 10 DAS
upto 40 DAS and in combination of both from 10
DAS upto 40 DAS, respectively; while the head
diameter in all other treatments was on par with
the control (14.65 cm). When sunflower was grown
under longer days, Goyne and Schineiter (1988)
noticed increased plant height and leaf number.
Dhawan et al; (1981) observed increase in
Photosynthetic rate of sunflower plants grown
under elevated CO, levels. This resulted in higher
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dry matter production due to CO, enrichments
which was attributed to increase in substrate levels
for increased rubisco activity or due to substantial
increase tn specific leaf weight, Net Assimilation
Rate and Relative Growth Rate (Kreidmann and
wong,1984). These physiological changesin
sunflower when exposed 10 extended light and
elevated CO, levels might have contributed for
higher DM production in present study also.

Yield and Yield components

The number of filled seeds per head (Table 2)
increased significantly in plants grown under
extended light alone from 10 DAS upto harvest
(710}, CO, enrichment alone from 10 DAS upto
harvest (692) and 10 DAS upto 40 DAS (688) and
in combination of extended light and elevated CO,
from 10 DAS upto 40 DAS (736): whereas the
number of filled seeds per head in other treatments
was on par with the control (664). The per cent of
filled seeds increased significantly due to extended
light and CO, enrichment. In control, the per cent
of filled seeds was 75.5 which increased to 80.0,
78.2 and 81.5 per cent in plants grown under
extended light alone from 10 DAS upto harvest.
elevated CO, alone from 10 DAS upto harvestand
in combination of both extended light and CO,
enrichment from 10 DAS upto 40 DAS, respectively-.
Compared with control (57.8g), the test weight
increased significantly only m plants grown under
combination of both elevated CO, and extended
light from 10 DAs upto 40 DAS (60.0 g), where as
in all other treatments, test weight did not differ.
Seed density was not influenced either due 10
extended light or due to elevated CO,
concentration. Seed oil content was also not
influenced by these treatments. However. effect
of light duration and CO, encrichment resulted in
increased seed yield per plant.It increased in plants
grown under extended light alone from 10 DAS
upto harvest (41.2g) and elevated CO, alone from
10 DAS upto harvest (40.0 g) and 10 DAS upto 40
DAS (29.4 g) and also in combination of extended
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and seed quality of popular sunflower cv.
'‘Morden'.

MATERIALS AND METHODS

A pot culture experiment was conducted in the
Department of Crop Physiology, GKVK, Bangalore,
during winter season of 1990-91. The treatments
included were T : control, Tzz extended light from
10 DAS upto harvest; T, : CO, enrichment from 10
DAS upto harvest; T, : CO, enrichment from 10
DAS upto 40 DAS: T,: CO, enrichment from 40
DAS upto harvest; T6 : CO1 enrichment from 60
DAS upto harvest; T_; Extended light + CO2
enrichment from 10 DAS upto 40 DAS; T, :
Extended light + CO, enrichment from 40 DAS upto
harvest and T Extended light + CO, enrichment
from 60 DAS upto harvest. Control treatment had
the ambient CO, level of 340 ppm and normal day
length. In the treatment of extended light, the plants
were exposed to extra light for 4 hours from 6.00
PM to 10.00 PM. Elevated CO, concentration of
700-800 ppm was mamtained in the treatments of
CO, enrichment. The rectangular plastic pots
meésunng 35x25x15 (LxBxH) cmwere filled with
red loamy soil. At the time of sowing 4g urea, 8 g
of single super phosphate and 4g of muriate of
potash were applied to pots. Six such pots were
used as replication for each treatment. The seeds
of cv Morden were sown. After one week, thining
was done leaving only one seedling. The pots were
watered regularly. Trenches of 4x1x0.6m were dug
and the pots were transferred to trenches at
different growth stages. The trenches which
constituted CO, enrichment treatments were
covered with polythene sheets from 4.00 PM to
10.00 AM. Metallic frame measuring 12 feet length,
4 feet width and 2 feet height was placed on the
polythene sheet for holding the sheet firmly. The
trenches were made air tight by fixing the free end
of poiythene sheet into the soil. By deing so, CO,
released by dark respiration and soil respiration
was trapped during night for making it available to
plants during morning hours upto 10 AM. The
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pelythene structures were removed at 10 AM and
plants were allowed to photosythesise under
ambient CO, concentration. The trenches meant
for extended light treatment were provided with
four fluorescent light tubes by mounting them on
wooden plank above the trenches. In control
treatment, seedlings were transferred to similar
trenches for exposing to ambient CO,
concentration and normal day light. )

Observations on growth characters such
as days to 50 per cent flowering and Leaf Area by
LI-3100 leaf area meter at 30 and 60 DAS were
recorded, besides observations related to yield
components were also made and they were head
diameter,number of filled seeds/head. seed filling
percentage, test weight/1000seeds, seed density
etc. The standard germination test between the
paper towel method prescribed by the International
Seed Testing Association (ISTA) rules for seed
testing was followed. The Vigour Index was
computed by adopting the formula suggested by
Abdul-Baki and Anderson (1973) and expressed
as a number.

VigourIndex = Mean gerniination x Mean shoot

length + root length (cm) percentage

For finding out Seedling Growth Rate
(SGR), 20 seeds were germinated in four
replications using between paper towel method.
Rolled paper towels of 25 cm inner diameter were
placed at 45° angle in plastic container covered by
polythene sheet to retain moisture till the end of
the test period. After incubating for 10 days at 25°
+ 1° C,normal seedlings were counted. Later on,the
seedlings were dried in shade for one hout
followed by oven drying at 80° = 1°C for 24 hours.
After noting down dry weight in milligram, SGR
was computed by using the following formula
{Anon., 1983).

Dry weight of the normal seedlings (mg)
-

SGR =

Number of normal seedlings
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INFLUENCE OF LIGHT DURATION AND CO,
ENRICHMENT ON GROWTH, SEED YIELD AND
QUALITY OF SUNFLOWER CV.MORDEN*

SN.VASUDEVAN, K.VIRUPAKSHAPPA, S. BHASKAR andM. UDAYAKUMAR
University of Agricultural Sciences, GKVK Bangalore -560 065 {Kamataka)

ABSTRACT

A pot culture experiment was conducied during winter season of 1990-91 0 study the influence of
duration of light and CO, enrichment during different crop growth stages on growth, seed yiceld and
quality of sunflower CV 'Morden'. Treatments included were control, extended light from 10 DAS upto
harvest,CO, enrichment during different crop growth periods (viz. 10 DAS upto harvest: 10 DAS 10 40
DAS, 40 DAS upto harvest and 60 DAS upto harvest) and combination of extended light and (0,
ennchment dunng differem crop growth penods. The results revealed that Vigour Index was significantly
increased due to these treatments and it ranged from 1.53 1o 5.98 per cent. Seed filling percentage and
est weight were ncreased significantly due 10 extended light duration and CQ, enrichment when
imposed from 10 DAS upto 40 DAS. Seed yield per plant increased significantly from 37.2 g in control
to 41.2g per plant in exiended light duration alone, 40.0 g in CO, enrichment alore and 44 1g in
combination of both from 10 DAS upio 40 DAS. Leaf area index per plant increased due 1o both CO,
enrichment ang extended light duration imposed from 10 {o 40 DAS. Days to 50 per cent flowering was
delayed by 0-10 days when plants were exposed to longer day length alone and in combination with

elevated CO. concentration from 10 to 40 DAS.

Key words : Sunflower., Morden, carbondioxide enrichment, light duration. vigour index.

INTRODUCTION

The area under sunflower crop in India is spreading
rapidly not only in the southern states but alse in
the northern states like Punjab, Haryana, Uttar
Pradesh and Others. Owing to its short growth
period coupled with phote insensitivity enabling
the cultivation of crop throughout the year and
wide adaptability to differentagro-climatic
conditions and soil types, the crop is becoming
more popular in nen-traditicnal areas too. Low
productivity of this crop in India has been
attributed to poor seed filling and non-availability
of high quality s¢ed, Doyle (1975) studied the
Phenological development range of sunflower
varieties at New South Wales {Australia)and
found that, as constant photoperiod increased
from 15 to 21 hours, time from sowing to first
authesis increased by 9 to 12 days. Carbon dioxide

———

enrichment was found to increase the
photosynthetic rate of sunflower [Dhawan et
al. 1981). The increase in Photosynthetic efficiency
in these studies has been attributed to increase in
substrate levels for ribusco activity or in specific
teaf weight. Kriedmann and Wong (1984)
investigated photosynthetic acclamatization of
sunflower to continuous CO, encrichment (1350
ppm) in long and short term green house study.
They noticed that high CO, resulted in higher final
dry weight due to increased NAR and Leaf
expansion rate during the early exponential growth
phase. Usually C, plants like sunflower respond
to light intensity indicating that light is a limiting
factor for photosynthesis thus affecting the
productivity. The present study was, therefore,
carried out to examine the effect of extended light
duration in presence or absence of CO, enrichment
at different crop growth phases on the productivity

* Part of Ph.D Thesis of the first author sumitted to UAS. Bangalore.
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Table2: Effect of MS medium with different
hormonal treatments on rhizogenesis in
two genotypes of safflower.
Hormonal Mean Cauiogenesis Mean
Concentration in frequency (percentage)
the medium (mg V1) 16105 line Manjira
MS basal 10.9 2.2 6.5
MS + 0.1 NAA 15.4 4.4 9.9
MS + 0.5 NAA 28.6 8.9 18.7
MS + 1.0 NAA 38.5 253 ns
MS + 15 NAA 41.8 352 385
MS + 2.0 NAA 46.2 40.7 43.5
Mean 30.2 19.4 29.5
Genotype Hormonal
treatment
S.E 0.8646 1.4976
C.D. (5% 1.7896 3.0921
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mg I BAP. Four to five week old primary callus
from these cultures was transferred to shooting
medium (Murashige and Skoog medium
supplemented with 0.5.1.0, 2.0 mg 1" BAP and
Kinetin).

Eight to ten centimeter long in vitro
produced shoots were transferred to Murashige
and Skoog medium supplemented with
0.1,0.5.1.0.1.5and 2.0 mg I NAA for induction of
rooting.

Frequency of shoot differentiation
{caulogenesis) and rooting (rhizogenesis) of in
vitro produced shoots was measured as
percentage of the cultures responding among the
total number of cultures inoculated. Statistical
analysis was carried out by using 2 x 6 mixed
factonal laid out in completely randomised design
(Panse and Sukhatme. 1975) using two genotypes
and six hormonal treatments to know the
significance of differences between them.

RESULTS AND DISCUSSION

Development of small shoots was observed from
green spots that appeared in the callus subcultured
ont differentiating medium. Seecta (1991} also
reported shoot regeneration from cotyledonary leaf
calli of safflower varieties (Manjira, A-1,
Sagaramuthyalu. Co-1 and 8-4) on Murashige and
Skoog medium supplemented with 0.5 mg 1" BAP
and 5.0 mg 1" adenine sulphate.

Significantly higher average caulogenesis
frequencies (41.3% and 43.5%) were observed on
Murashige and Skoog medium supplemented with
1.0and 2.0 mg 1! of BAP {Table 1}.

In general significantly higher shoot
regeneration was observed on medium containing
BAP than Kinetin irrespective of the
concentration.

Rhizogenesis of the differentiated shoots
was maximum (43.5%) on Murashige and Skoog
medium supplemented with 2.0 mg 1" NAA,
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Table1: Effect of MS medium with different
hormonal treatments on caulogenesis in
two genotypes of safflower

Hormonal Mean Caulogenesis Mean

Concentration in frequency {percentage)

the medium (mg 1) - -

MS-105 hine Manjira

MS + 0.5 BAP 352 31.9 336

MS + 1.0 BAP 41.8 40.7 41.3

MS + 2.0 BAP 45.1 41.8 43.5

MS + 0.5 Kinetin ile 30.8 314

MS + 1.0 Kinetin 37.4 34.1 3158

MS + 2.0 Kinetin 40.7 36.3 39.6

Mean 8.7 36.3 37.5

Genotype Hormonal
treaiment

S.E. 1100 1.5557

C.D. (5%) 2.27058 32110

irrespective of genotype (Table 2). Significantly
low rhizogenesis was observed on Murashige and
Skoog medium devoid of any hormone.

Tejovathi and Anwar (1987) reported no
rhizogenesis from in vitro produced shoots
directly from cotyledones without callusing, when
transferred to MS medium containing varying
concentration of NAA. However, they reported
that rhizogenesis of shoots was achieved on MS
basal medium with 9% sucrose. In the present
investigation, the ability of in virro produced
shoots to produce roots might be due to change
in physiological status of cells during callusing so
as 1p react positively with the supplements added
to the medium.

The potential for regeneration of whole
plant exists in safflower both for Rhizogenesis,
though in low frequency. Higher frequencies could
be achieved through careful manipulation of
environmental conditions (light effects) and more
importantly by successive media transfer.
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INTER-CROPPING SESAME WITH PIGEONPEA UNDER
VARYING SOWING DATES

P.B. SHARMA, P.S. RAGHUWANSHI and G.R. AMBAWATIA
J.N.K.V.V,, Zonal Agricultural Research Station, Powarkheda, Hoshangabad - 461 110 (M.P.)

ABSTRACT

An experiment was conducted during rainy seasons of 1994-95 and 1995-96 at Powarkheda to assess
the optimum sowing date of pigeonpea (Cajanus cafan {L.} Millsp.), sesame (Sesamum indicum L.)
and their intercrops and also tc find out the remunerative pigeonpea based intercropping system. Grain
yields of pigeonpea sown in the month of July were significantly more as compared to delayed sowing
during 15-20 August and 5-10 September. The grain yield of scsame u. der 5-10 July and 5-10 September
were at Par but significantly higher than the yields under 25-30 July and 15-20 August sowing. The
pigeonpea equivalent yield (2690 kg /ha) net returns (Rs.29,585/ha) and benefit; cost ratio (3.81) with
5-10 July sowing were maximum but at par with that under 25-30 July. Among different cropping
systems, pigeonpea + sesame m the row proportion of 2:2 was more promising and recorded highest
pigeonpea equivaient yield (2925 kg/ha), net returns {Rs. 33035/ha) and benefit : cost ratio (4.05) pver
2:4, 2:6 row proportion and mixed seed proportion too.

Key words : Pigeonpea, sesame, intercropping, date of sowing.

INTRODUCTION

In Central Narmada valley of Madhya Pradesh
pigeonpea (Cajanus cajan (L.} Millsp.) is widely
planted as sole or mixed crop with sesame
(Sesamum indicum L.) in late Kharif under residual
501} moisture or partially irrigated condition. The
pigeonpea and sesame varieties grown in this
systern are of long duration, maturing in about 270
and 130 days, respectively resulting in low yields.
Besides, the broad-cast sowing gives an uneven
stand of mixed crops and creates problem in
interculture operations. Therefore, the land
resource is not best utilized. There were reports
that sesame has less adverse effect on pigeonpea
as compared to other intercraps (Goyal et al., 1991).
Chimanshette and Dhoble, (1992) reported higher
seed yield of sesarne when sown early. Recently a
medium duration (180 days), wilt resistant, high
yielding variety (SPMA-1) of Pigeonepa, and a
short duration (90 days) high yielding variety
(TKG-21) of sesame has been released for Central
Narmada Valley. Hence, these improved varieties
of pigeonpea and sesame were intercropped under

partially irrigated condition with various sowing
dates,

MATERIALS AND METHQGDS

A field experiment was conducted at Zonal
Agricultural Research Station, Powarkheda, during
rainy seasons of 1994-95 and 1995-96 on deep
vertisol. The soil had 230, 40 and 430 kg/ha available
N, P,O, and K, 0, respectively with pH 7.8. The
experiment was laidout in spilt plot design with
three replications. Treatments comprised four dates
of sowing and six cropping systems (Table 1).
Sowing was done on 7. 9 and 27 July, 16 and 17
August and 10 and 7 September in 1994and 1995,
respectively. Sole pigeonpea (SPMA-1) was sown
In rows spaced0 cm apart, whereas sole sesame
(TKG-21) and the mtercrops were planted in a
common row to row distance of 30 cm. Under
intercrops pigeonepa was planted in paired rows.
The seed rate for sole crops of pigeonpea and
sesame was 20 and 5 kg/ha,respectively. In case of
intercrops the seed of sesame was adjusted
according to the row ratio, while for mixed cropping

Received for publication in May, 1997
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Tablel: Growth and yield attributing characters of pigeonpea and sesame under different
treatments (pooled data of two years).
—_—
Treaiments Plant Height (cm) Branches/ Pods or VOO0 grain
plant capsules/plant weight {g)

Pigeonpea  Sesame  Pigeonpea  Sesame  Pigeonpea  Sesame Pigeonpea——g;;;
Date of sowing
03-10 July {D1) 185.7 %0.6 1.4 2.3 194.9 242 100.2 3
25-30 July (D2) 168.4 833 10.9 1.3 175.6 233 100.7 13
15-20 August (D3) 148.0 77.5 9.6 2.3 142.2 247 97.1 25
05-10 September {(D4) 111.7 76.4 8.2 2.1 120.4 19.3 105.4 3
SEmz 2.6 2.5 0.5 0.1 10.1 1.3 1.3 0.1
CD (0.05) 7.8 7.5 i.6 0.3 306 39 4.1 K
Cropping Systems
Sole sesame - 82.3 - 2.1 - 23.6 - 3
Sole Pigeonpea 155.0 - 9.5 - 143.0 - 100.6
Pigeonpea + 155.4 g81.4 9.7 2.2 155.6 243 99.3 kN
Sesame 2:2
Pigeonpea + 1535 82.9 10.1 2.1 166.9 24.4 100.0 il
Sesame 2:4
Pigeonpea + 155.7 81.7 9.9 2.0 171.6 230 101.6 31
Sesame 2:6
Pigeonpea + 147.7 81.5 11.0 1.7 154.3 19.0 102.8 2.9
Sesame mix
S.Em =+ 1.5 1.6 0.3 0.1 7.2 1.0 1.36 0]
CD (0.05} 4.2 NS NS 0.3 203 2.9 NS NS

full seed rate of both the crops was mixed and
broadeasted. Pigeonpea received 20, 60 and 20 kg
N, P20 s and K O/ha, respectively as basal whereas
for sesame it was 60:40:20 kg NPK/ha where
nitrogen wasapplied in two splits ie., 1/2 as basal
and 1/2 at 30 days stage. In case of intercropping
full dose of fertilizers for pigeonpea was given,

while sesame received as per the row ratios ie., 50.
66 and 75 per cent of the recommended dose in 2:2.
2:4 and 2:6 ratios, respectively. In mixed cropping
full quantity of fertilizers recommended for both
the crops was given. July and August sown crop
of pigeonpea received only one irrigation at ped
filling stage, while september sown crop received
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. vion at flOWeEring and pod filling stages. Leaf
jrrigati® sule borer (Antigastra Catalaunal-is
mner/ca:S observed as 2 major pest in sesame
Dulp-l: \:ascoﬂff"‘”e‘j by spraying 0.07% Nuvacron
whic d 50 days stages. In september sown
at 20 Zn owdery mildew was controlled by
seS: rl:ng, 0.25% Dithane M-45. In pigeonpea pod
;Pr (Lelenﬂg" omyza obtusa) and gram pod borer
(zeﬁcovf’fpa armigera) were controlled _by
soraying Nuvacron at full flowering and pgd filling
stage. The total rainfall received during crop
scason was 1470.2mm and 818.8 mm in 1994-95 and

1095-96, respectively.
RESULTS AND DISCUSSION

Pigeonpett : Sowing on 5-10 July (D,) gave
maximum grain yield of pigeonpea but it was at par
with the yield obtained with 25-30 July (D,) sowing
in both years (Table 2). The pooled data also
showed hgher yield under D, (2566 kg/ha) andD,
(2488 kg/ha) and significant increase in yield over
D, (2131 kg/ha) and 1, (1213 kg/ha). Since the
early sown crop had longer growth period, it
resulted in better growth and vigour, more branches
and pods per plant (Table -1) and ultimately gave
higher yield. Similar resutls were reported by Verma
etal.. (1992). Besides, at pod formation and filling
stage (last week of January to first fortnight of
February) of September sown crop (D,) severe
attack of Helicoverpa armigera caused
considerable yield loss.

Data on cropping system revealed that the
grain yields in sole pigeonpea (2425 kg/ha) and
pigeonpea + sesame 2:2 (2454 kp/ha) were at par.
This 15 i conformity with the findings of Goyal
etal, (1991). The yield under pigeonpea + sesame
intercropping in 2:4 (2045 kg/ha) and 2:6 {1680 kg/
ha) row ratio was significantly reduced as the
plant population of pigeonpea was decreased.
The mixed crop gave significantly lower yield
(1893 kg/ha) when compared with sole crop as
well as the intercropping in 2:2 and 2:4 ratio, which
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was mainly due to uneven plant stand of
pigeonpea. Bishnoi er al,, (1987)also reported that
the intercropping system has no adverse effect
on growth and yield attributes of pigeenpea
which in turn gave identical yield in all the
treatments.

Sesame : Plant height, branches/plant, capsules/
plant, test weight (Table 1) and grain yield of
sesame (Table 2)were significantly influenced by
date of sowing. During first year, early sowing (D)
gave significantly higher grain yield (568 kg/ha)
as compared to the succeeding dates. Under late
sowing excess moisture caused poor aeration,
which affected crop growth adversely and resulted
in lower yield. During second year, september
sowing (D,} gave maximum yield of 589 kg/ha due
to better interculture and insect pest management
under the condition of lower precipitation (105.1
mm during crop perted). However. the pooled data
revealed that the yield under D, (498 kg/ha)and D,
(504 kg/ha) were at par.

Consistently lower yields under D., (470 kg/
ha) and D, (390 kg/ha) were due to poor aeration
and lower efficiency of insecticide in the month of
peak rainfall i.e. August. Higher yield of sesame
with early sowing was also reported by
Chimanshette and Dhoble (1992).

The number of branches and capsules per
plant under sole crop and intercrops were at par
but significantly more than that under mixed crop
(Table -1). The pooled yield of 573 kg/ha in sole
sesame was significantly higher than the yield in
other treatments (Table -2). Grain yield under
different intercropping treatments appeared to
vary according to area occupied during both the
years. Pigeonpea + Sesame 2:6 and pigeonpea +
Sesame mixed crop ranked second (517 kg/ha) and
third (468 kg/ha } with a significant difference
indicating economy of 1/4th area under
intercropping system.
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Ppigeonpea equivalent yield and economic
returns: Pocled data revealed that the pigeonpea
cquivalent yield (PEY) with D, (2690 kg/ha) and D,
(2596 kg/ha) were at par but significantly more than
that under D, (2209 kg/ha) and D, (1570 kg/ha)
which was due to consistantly better performance
of both crops under early sowings (Table-2).

The intercroping of pigeonpea + Sesame
2:2 (2925 kg/ha PEY) proved significantly superior
to all other treatments due to addition of sesame
yield without any loss in pigeonpea yield.
Intercropping in 2:4 row ratio (2599 kg/ha PEY)
registered significant yield increase over sole
pigeonpea {2425 kp/ha), whereas the latter was at
par with pigeonpea + sesame 2:6(2370 kg/ha) and
mixed crop {2517 kg/ha). These findings are in
conformity with those reported by Bajpai and Singh
(1992)and Rajputer al., (1989).

Data presented in Table - 2 showed that
the net returns (Rs.- 29,985/ha) and benefit : cost
ratio (3.81) obtained with I}, was the highest but at
parwith D, (Rs. - 28,576/ ha and 3.65), whereas the
last two sowing dates resulted in significantly lower
remarns.  This was in accordance with the yield
obtained under respective dates. Among different
cropping systems, pigeonpea + sesame 2:2 proved
consistantly superior with the highest values of
net returns (Rs. 33035/ha) and benifit : cost ratio
{4.05).
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Thus, the present investigation revealed
that early planting (5-10 July) of pigeonpea —~
sesame in 2:2 row proportion may be recommended
to achieve maximum yield and economic returns.
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ABSTRACT

A field experiment was conducted on sandy loam sotl at CCS Haryana Agricultural University, Hisar
during the spring seasons of 1995 and 1996 to study the effect of nutrient management on the growth
and yield of sunflower hybrids. The dry matter accumulation plant™ was significantly higher in hybrid
MSFH-8 than in Badshah in both the years, whereas seed yield was significantly higher in hybrid
Badshah. The dry weight plant' and yield components were significantly higher with vermicompost at
10t ha'! and with FYM at 10 t ha! over no organic manure. The seed yield was also significantly higher
with vermicompost at 10 t ha'! over rest of the treatments. In case of erganic manures and feriility
levels interaction, the dry matter and sced vield of sunflower generally increascd significantly by
increasing levels of fertility upto 120+60kg ha'' N+P,O, without organic manures and upto 80 ~ 40kg
ha'! N+P,O, with the application of organic manures. Use of vermicompost at 10t ha' alongwith 80
~ 40kg hat N+P, 0O, was the best combination among all reatments for the dry matter and seed yield

of sunflower hybrids. The net returns were more with hybrid Badshah than with MSFH-8.

Key words : Sunflower, Vermicompost, Qrganic manure, fertilizer.

INTRODUCTION

One of the new vistas in the remunerative
cultivation of sunflower is to select appropriate
hybrid/varieties suited to particular agroclimatic
situations which can yield more per unit of
nutrients used. Sunflower has been introduced
recently in North-India and became an important
oilseed crop with rapidly increasing area under its
cultivation. To realise its potential yield, and
understanding of growth parameters in relation to
nutrient application and productivity is vital. It
ranks third as an oilseed crop on world map (Singh
et al., 1997). The average yield of sunflower in
India is very low i.e. 565kg ha™' compared to 2282
kg ha! in USA. Sunflower. being a day neutral and
short duration (90-115 days) crop, fares well in
spring season in North India and its acceptability
among the farmers of this region is increasing with
the introduction of high yielding varieties (Singh
and Singh, 1996). Selection of variety and proper
nutrition are important factors affecting the
productivity of this crop. Therefore, an experiment
was conducted to study the effect of nutrient

management on the growth characters and yield
of sunflower hybrids.

MATERIALS AND METHODS

Field experiment was conducted during the spring
seasons of 1995 and 1996 at Agronomy Research
Farm of CCS HAU, Hisar. The soil of the
experimental field was sandy loam in texture. low
in organic carbon {0.38%) and available nitrogen
(195 kg ha''), medium in available phosphorus (1 7kg
ha!), high in available potash {460kg ha'} and
slightly alkaline in reaction (pH 7.7). The expenment
was laid out in split-plot design with three
replications keeping two hybrids of sunflower:
{MSFH-8 and Badshah), and five organic manure
treatments, viz., control {no organic manure). FYM
at 10tha, vernucompost at 5t ha'!, vermicompost
at 10t ha"! and Bio-organic soil enricher (Fertonic)
at 250 kg ha™! in main plots and four fertiliser levels
viz., control {no fertilizer), 40+20, 80+40 and 120 +
60kg ha' N+P,0; in sub-plots. The chemical
composition of bio-organic soil enricher was
recorded as 1.13% Niwrogen. (.23% phosphorus
and 0.25% potassium with 19.2% moisture.

Received for publication in July, 1997
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Biologically it is stated to contain total bacter
count 10'%, Actinomycetes/g 10%, Fungi/g 10° ,
Azotobacter/Root Nodules/g 10°, Bacteria/g10%,
Phosphate solubilizers 10° and Nitrobacter/g 103,
Full dose of phosphorus and haif dose of nitrogen
as per treatments were applied at the time of sowing
and remaining half nitrogen was topdressed after
first irrigation. The seed was sown in rows 45¢cm
apart with intra-row spacing of 30cm by dibbling
method on 10 and 6 February in 1995 and 1996,
respectively. The seed was also soaked in water
for four hours before sowing and treated with
Aldrin to avoid the effect of cutworms.

RESULTS AND DISCUSSION
Performance of hybrids

Dry matter production of MSFH-8 was significantly
higher than Badshah in both the years {Table 1),
The variation in growth behaviour of two hybrids
might be attributed to genetic make up which limit
the extent to which a plant may develop. The
MSFH-8 due to its tall growth habit had more dry
matter (20.6g) over Badshah on an average basis.
Significant variation in dry weight plant” in
sunflower hybrids was also observed by Bhola
and Faroda (1990). The number of sceds head™'
were significantly higher in Badshah as compared
to MSFH-8 during both the years. Whereas, the
100-seed weight was significantly higher in MSFH-
8 than Badshah. The higher test weight in MSFH-
8 might be due to lesser number of seeds head-1
and ultimately larger seed size than Badshah.

In general, the seed yield was higher during
1995 than in 1996. The hybrid Badshah gave
significantly higher yield than MSFH-8 during both
the years as well as on average basis. Based on
mean of two years, sunflower hybrid Badshah gave
14.23 per cent higher seed yield over MSFH-8. The
higher seed yield of Badshah is due to its better
yield atiributes. Bhola and Faroda (1990) also
reported variations in seed yield of sunflower
hybrid/varieties.
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Effect of organic manures

Application of FYM or vermicompost at 10t ha™ as
well as vermicompost at 5t ha”' produced
significantly higher dry matter plant! than no
organic manure during both the years (Table 1).
Atharvest, dry matter production was significantly
improved by the application of organic manures
specially with FYM and vermicompost at 10tha™'.
The significant increase in dry weight might be
due to cumulative effects of improvement in all the
growth parameters due to application of organic
manures. Average increase i dry weight plant”!
was 7-9 per cent with 10t ha! FYM and 10.5 per
cent with 10 t ha! vermicompost over no organic
manure. Increase in dry weight of sunflower by
the application of organic sources was also
reported by Jimenez et al. (1986) and Nirmalnath
and Sreenivasa (1993},

Application of organic manures
significantly improved the yield attributing
characters over no organic manure. The
vermicompost at 10 t ha”! produced significantly
more number of seeds head which were on an
average 13.95 per cent higher than no organic
manure in both the years. The 100-seed weight
was significantly higher with FYM and
vermicompost at 10 tha™! during 1995 and with any
of the organic manures during 1996 which were on
an average 5.19, 51.0,5.2%and 5.15 g with FYM,
vermicompost at 5 t ha'. vermicompost at 10 ¢
ha! and bio-organic soil enricher compared to no
organic manure (5.02 g), respectively (Table 1}.

Application of organic manures resulted in
significantly higher seed yield compared to no
organic manure. The seed yield increased
significantly due 1o the application of either
vermicompost or FYM as well as bio-organic soil
enricher as compared to no organic manure in 1996.
Mean data showed that the seed yield of sunflower
was significantly higher with the application of
vermicompost at 10 tha'(2415 kg ha') compared
to other organic sources. The seed yield was also
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significantly higher (103 kg ha') with bio-organic
spil enricher than FYM. It might be due to
imporvemem in physical, chermcal and bio[ogic:_al
propcrties of soil by vermicompost and bio-orgamc
soil enricher being rich in nutrients, especially
nitrogen.

Effect of fertilizer

Each successive increase in N+P,O, level resulted
in significant increase in dry weight ptant-1 in both
the years (Table 1). The increase in dry weight
with the application of 120+60kg ha" N+P,0, was
19.9 and 54.8 per cent over 40+ 20 kg ha”! N+P,0,
and no fertilizer, respectively. The number of seeds
head! and 100-seed weight also improved
significantly by the application of N+P,0;. The
respective average increase in these parameters
were 43.41 and 22.12 per cent with 120 + 60 kg
ha! N+P,O, over no fertilization. Such favourable
response to increased rate of fertilisers might be
attributed to availability of sufficient amount of
plant nutrients throughout the growth period that
had resulted into better piant vigour and superior
yield attributes.

The seed yield increased significantly with
the successive increment in fertility levels in both
the years as well as in pooled analysis. The increase
n seed yield was 388,918, 1003 kg ha'in 1995 and
538, 1005 and 1092 kg ha™' in 1996 with 40+20, 80-+40
and 120+60 kg ha'' N+P,O, over no fertilizer,
respectively.

Nitrogen and phosphorus are the most
common elements limiting sunflower growth and
yield. Adequate supply of these nutnients to crop
helps in the synthesis of carbohydrates and
proteins in plants, which in turn are required for
the formation of protoplasm which result higher
cell division and cell enlargement and favourable
improvement in the growth characters and
ultimately the higher dry matter accumulation. An
overall improvement in sunflower due to
application of nitrogen and phosphorus has been
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reported by singh er 2! (1987)and Vivek and Chakor
(1992).

The interaction effect of organic x inorganic
manures on dry maiter revealed that response to
applied fertilizers was more under no organic
manure conditions (Table 2). All the organic
manures were significantly superior to no organic
manure under no fertilization. But vermicompost
10 t ha' which was at par with other organic
manures, produced significantly higher dry matter
plant-1 compared to no organic manure under
increasing levels of fertility.

Interaction effect on seed yieldshowed that
seed yield increased sgnificantly due to higher rate
of N+P,0 application under no organic manure in
both the years as well as in pooled analysis {Table
3). The seed yield of sunflower increased
significantly only upto 80 + 40 kg ha! N+P,0O,
based on pooled analysis. It was also observed
that vermicompost at 10 t ha™! gave significantly
higher seed yield than other organic surces under
120+60kg ha"' N + P,0 on two years average basis,
but this was not true with bio-organic soil enricher.

Economics

The miean data on net returns revealed that among
the two sunflower hybrids Badshah gave
appreciably higher net returns than MSFH-8 which
was mainly due to higher seed yield of Badshah
(Table 4).

The gross and net retums increased with
the application of any of the organic manures.
Application of FYM, vermicompost at 5 t ha™',
vermicompost at 10t ha”' and bio-organic soil
enricher gave net return of Rs. 2194, 4090, 5226
and 4425 in MSFH-8 and Rs. 5644, 5385, 5550 and
6099 in Badshah as compared to no organic manure,
respectively.

These data celearly showed that both
hybrids gave better returns either at 120 + 60 kg
ha"! N+P,O, without organic manure or with the
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Table 2: Interaction effect of organic manure sources and N+P,0, levels on dry weight of plant (g) 4
harvest

Organic sources N+P.0, levels (kg ha')

0 40420 80+40 120+60

1995

No organic manure 96.08 128.40 144,78 154.32
FYM @ 10t ha’ i11.93 133.97 156.15 163.85
Vermicompost @ 5 t ha" 108.40 139.83 153.88 161.32
Vermicompost @ 10 t ha' 110.72 140.70 159.80 165.07
Bio-organic soil enricher 106.85 134.40 151.68 159 68

(Fertonic)@ 250 kg ha

1996
Na arganic manure R9.05 123.82 143,90 151.68
FYM @ 10t ha! 100.83 132.05 152.60 162.28
Vermicompost @ 5 t ha? 101.73 130.45 150.17 159.37
Vermicompost @10 1 ha"! 105.63 139.43 157.20 162.65
Bio-organic soil enricher 101.52 130.17 147.67 157.52

(Ferionic) @ 250 kg ha"

C.D. (0.05)
1995 1996
Two levels of N+P_O, at 3.03 4.17
same organic source
Two organic sources at same or 7.85 §.63

differem N+PO, levels
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Table 3: Interaction effect of organic manure sources and N+P,0, levels on seed yield (kg ha') of

sunflower
Organic SoUrces N+P.O, levels (kg ha'}
0 40+20 8G+40 120+60
——
1995
No organic manure 1355 1785 2447 2680
FYM @ 10 t ha'! 1787 2228 2685 2743
Vermicompost @5 1 ha! 1890 2272 2787 2805
Vermicompost @(0 t ha* 2068 2433 ' 2880 2920
Bio-organic soil enricher 1895 2217 2788 2862
(Fertonic} @ 2350 kg ha™!
1996
No organic manure 1003 1617 2168 2358
FYM @ 10 t ha' 1323 1855 2318 2380
Vermicompost @ 5 t ha' 1397 16238 2438 2507
Vermicompost @ 10 1 ha' 1683 2155 2558 2622
Bio-organic soil enricher 1473 2015 2423 2472
(Fertonic) @ 250 kg ha'
Pooled
No organic manure 1179 1701 2308 2519
FYM @ 51 ha 1555 2042 2502 2562
Vermicompost @ 5 ha? 1643 2100 2613 2656
Vermicompost @ 10 t ha! 1876 . 2294 2719 27171
Bio-organic soil enricher 1634 2116 2612 2661
(Fertonic) @ 250 kg ha*
CD a 3%
1995 1996 Pooled
Two levels of N+P,O, 112 74 62
at same organic source
Two organic sources at same 214 204 113

ot different N+P, O levels.
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combination of 80 + 40 kg ha'' N+P, 0O, with different
organic manutes.
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SUITABILITY OF EXCISED LEAF WATER RETENTION
CAPACITY (ELWRC) TECHNIQUE FOR SCREENING
CASTOR GENOTYPES FOR YIELD

D.GANGADHAR RAO, M. VANAJA, K.C, LAKKINENI and P.R. REDDY
Central Research Institute for Dryland Agriculture, Saidabad, Hyderabad 500 059.

ABSTRACT

Exciscd leaf water retention capacity (ELWRC) has been used as a selection criteria for screening
promising germplasm for both yield and also drought tolerance. In this study this technique was
employed 10 screen castor genotypes for their superior yield performance. The results showed that the
popular castor hybrid GCH-4 had highest leaf moisture content even 163 minutes after excision. To
understand the basis of ELLWRC of castor genotypes investigations were carried out with respect to
epicuticular wax content, stomatal conductance, tespiration and leaf reflectance and transmitiance
properties. The findings showed that the superior performance of GCH-4 was due to quick response of
stomata coupled with low radiation load due to higher leaf reflectance and transmittance properties in
the wavelength range of 400-1000am. The fact that both GCH-4 and its male parent had simiiar

ELWRC indicates that this trant 1s henitable.

Key words : ELWRC technique, screening. castor.

INTRODUCTION

Various techniques have been employed in the past
to screen genotypes for their ability to perform
better under limited soil water environments
(Jordon eral., 1983, Sinha, 1986). One of the easiest
techniques that has been used relates to excised
leaf water retention capacity (ELWRC) of the crops
(Clarke and Mc Caige, 1982; Rao, 1988) which
involves monitoring the rates of water loss in the
excised leaves of the crops. It has been shown
that the technique also reflects the crop
performance under water limited field conditions.
Dedio ( 1975) found differences in excised leaf water
loss rates among wheat genotypes and obtained
encouraging results. This technique is quite rapid
enabling screening large number of genotypes.
This technique has been evaluated in sorghum
both under filed and pot grown plants (Rao, 1988).
The underlying physiological reasons for
differences in excised leaf water retention capacity
have been poorly understood and need further
investigation. This trait seems to be some what
heritable and is positively related to yield and
drought tolerance (Clarke, 1987).

Castor is an important commercial crop
grown under rainfed conditions in the alfisols of
Deccan plateau of the Indian sub continent.
Presently, the yield of castor is limited by drought
occurring at various pheno-phases during the crop
season. Being a long duration crop, various factors
influence the final performance and hence field
evaluation of the genotypes becomes relatively
difficult. It would be useful to evolve a simple -
eriteria for evaluating the crop performance in terms
of yield under water limited conditions. In this
study. an attempt was made to screen promising
genotypes of castor using the excised leaf water
retention technique and correlate with crop
performance. Efforts were also direcred to
understand the physiological basis of ELWRC of
castor genotypes.

MATERIALS AND METHODS

Eleven genotypes of castor (Ricinus communis
L.).RCP5-2,48-1, J1-35, HC-6, HC-8, Sowbhagya,
Aruna, VP-1, NES-6, LRES-17 and GCH-4 were
raised in summer 1996 at CRIDA’s experimenztal
field. The crop was sown on 12-1-96 with90 cm

Received for publication in August, 1997
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rows and the experiments were conducted 80 days
after sowing. Recommended agronomic practices
were followed in raising the crop. Three fully
expanded leaves of the genotypes were selected
for the study. The room temperature during the
study varied from 28 to 30°C.

The leaves were excised at the base
excluding the petioles and immediately transferred
1o the laboratory to record their fresh weights. The
water retention capacity of leaves after excision
was measured by recording the weights of the
leaves at different time intervals. The weight loss
of the leaves was recorded every 15 to 30 minutes
up to 165minutes. The nitial weights of the leaves
after excision was taken as 100 per cent moisture.
ELWRC was calculated based on the percentage
of weight loss of leaves from initial weight overa
penod of time.

The stomatal conductance of the excised
leaves was monitored at regular intervals after
excision using a delta T portable porometer (model
AP4). The porometer was standardized before
using.

Immediately after excision the leaf
reflectance was estimated in the wavelength range
of 400-1000 nm using an integrating sphere of
(LICOR-1800) Spectroradiometer, Standard
procedures were followed for determining the
spectral properties of the leaves.

The epicuticular wax content (EWC) in
different castor genotypes was estimated by
extracting the leaf wax with chloroform by adding
20 m) of chloroform to 10 dm? leaf discs and gentle
shaking for 15 seconds. Subsequently after
evaporation of chloroform, colour was developed
with acidic K,Cr,O,. The intensity of the colour
was measured colormetrically (Ebercon et al., 1977).
The amount of epicuticular wax was determined
from a standard graph prepared using polyethylene
glycol as standard..
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Leaf area of three young fully expanded
leaves of each genotype was measured and oven
dried at 70°C. The ratio between dry weight and
leaf area was used to calculate specific leaf weight

(SLW).

The respiration rates of intact and excised
leaves were measured with portable Infrared gas
analyser (LICOR-6200). The leaves were enclosed
in the chamber and covered with a black cloth for
measuring the respiration rates.

RESULTS
Excised leaf water retention capacity

The ELWRC of the eleven castor genotypes
showed that VP-1, the female parent of GCH-4 lost
less moisture compared to all other genotypes upto
45 minutes after excision {Fig. 1). For the remaining
part of the study both GCH-4 and its male parent
48-1 had higher per cent leaf moisture content than
all the genotypes studied. The next genotype to
follow GCH-4 and 48-1 was HC-6. The genotype
Aruna had lowest moisture content throughout
the study. At the end of 165 minutes after excision
GCH-4 and 48-1 had highest per cent moisture of
79.4 and 76.5 per cent, respectively, while Aruna
had the lowest value of 42.8%. The mean per cent
water loss was significantly lower in GCH-4, JI-35,
48-1 and HC-6 compared to Aruna, Sowbhagya,
RCPS-2,HC-8, VP-1, NES-6 and LRES-17 (Table 1).
Obviously, Aruna had highest rate of (0.347 per
cent) water loss.

The stomatal conductance of intact leaves
ranged from 0.3 to 1.03 cm s (Fig. 2). Excising the
leaves resulted in decrease of stomatal
conductance of all the genotypes. The steepest
decline could be observed in Aruna and
Sowbhagya which also had the highest rates of
stomatal conductance. GCH-4 had the lowest rate
of stomatal conductance of 0.3cms”. In LRES-17
the stomatal conductance increased after excision
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Fig-1 : ELWRC of castor genotypes under field conditions
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& GCH-4 ® VP NES-6 # LRES-17

Fig-2 : Stomatal conductance of excised leaves of castor genotypes
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Table1: Epicuticular wax content, specific leaf weitht, rate of water loss and mean bean yield of castor
genatypes under field conditions,
—‘-——Eenotypes Epicuticular S.L.W Rate of Water loss Mean Bean Yield*
Wax (ug.dm?} {mg.cm™} {% units min~) (g planc)

Aruna 306 6.2 0.35 26.07
Sowbhagya 813 6.4 0.26 15.33
RCP 5-2 875 3.0 0.30 19.50
48-1 1034 6.8 0.14 31.73
HC-6 1014 6.5 0.18 29.45
HC-8 1324 6.9 0.25 31.72
11-35 793 6.3 0.i4 31.11
GCH-4 914 6.5 0.13 32.5
VP-1 978 7.7 0.21 23.92
NES-6 537 7.2 0.32 20.0
LRES-17 653 7.0 0.21 29.8
SE 86.4 0.517 0.924 3.73
C.D. (0.05) 25493 NS 0.069 10.79

* Mean Yield of castor cultivars; (Pooled data from 91 to 93 from both lrigated and Rainfed)

but later it declined. All the genotypes had
stomatal conductance of less than 0.2 em s ', 200
minutes after excision.

Specific leaf weight and epicuticular wax content

The specific leaf weights of the genotypes ranged
from 6.22 to 8.00 mg cm?® in RCP 5-2. However, the
differences were not significant (Table 1). The
genotype HC-8 had highest quantity of epicuticular
wax, which was significantly higher than the others,
while NES-6 had the lowest quantity. GCH-4 had
914.6 pg dm? ,while its male parent had second
highest amount of epicuticular wax (Table 1).

The respiration of the excised leaves were
followed throughout the period of experimentation.

NES-6 maintained lower respiration compared to
ali other genotypes (Fig. 3). Excision resulted in an
increase in the respiration of all the genotypes
except JI-35. Sowbhagya registered the steepest
increase in respiration upto 40 minutes after
excision. The respiration of all the genotypes was
restored back within 140-180 minutes after excision.

GCH-4 had the highest reflectance
propetties in the entire spectral range (Fig. 4}. In
the infrared range it had significantly higher
reflectance compared to other genotypes. In the
same range NES-6 had the lowest reflectance.

(GCH-4 transmitted maximum radiation in the
infrared region starting from 725 nm onwards. On
the contrary, NES-6 transmitted significantly higher
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light in the wavelength range of 400-700 nm. There
were no differences in this range among the other

gengtypes.
DISCUSSION

The hybrid GCH-4 and its male parent 48-1 had
higher leaf water content than all other genotypes
during the study (Fig. 1). The reason for this could
partly be explained if the stomatal conductance
rates of the genotypes after excision were
considered. Immediately, after excision, the hybrid
GCH-4 had lowest stomatal conductance of 0.3 cm
s (Fig. 2). Sowbhagya and Aruna had the highest
stomnatal conductance of around 1.0 cms’. Because
of the high rates of water loss Aruna had the lowest
leaf water content, while Sowbhagya was
intermediate among the genotypes. There were no
differences among the genotypes for stomatal
conductance 200 minutes after excision.
Fluctuation in the stomatal conductance was
found among the genotypes upto 150 minutes after
excision.

The reflectance of GCH-4 was found to be
higher in the infrared wavelength range (fig. 4).
This was followed by VP-1, the female parent of
GCH-4. Thomas et al., (1967) observed increased
reflectance of cotton leaves as relative water
content (RWC) decreased and was more when the
RWC was lower than 80%. The correlations of
transmittance with RWC varied with wavelength.
The transmittance values were also found to be
higher in GCH-4 with the wavelength range of 700-
1000 nm, whereas NES-6 had higher transmittance
at 400-700 nm. The decreased radiation load may
lead to lesser leaf water loss. This definitely is
advantageous in the field as less transpiration
would be required for evaporative cooling,

The specific leaf weight of the genotypes
showed no relationship between the ELWRC and
also the leafreflectance (Table land Fig. 4). RCP 5-
2 had higher SEW of 8.00 myg cri? was intermediate
in reflectance properties. While, GCH-4 which had

285

highest leaf reflectivity had a SLW value of 6.46
mg cm?. Leaf parameters particularly stage of
development and structural changes due to
environmental stresses, seem to influence the leaf
spectral response irrespective of specific leaf
weights (Table 1).

The epicuticular wax contentof these
castor genotypes also did not show definite
relationships with ELWRC and leaf reflectance. It
is well known that in sorghum the EWC had a
definite role to play in conserving the plant water
cantent. Glaucousness in sorghum resulted in
reduced photosynthetic rate (Chatterton et al.,
1975). In the present study, however the wax
content could not be related to the ELWRC.

The respiration of genotypes showed
fluctuations during the course of study and ranged
from 4 to 10 p moles of CO, m? 5 immediately
after excision. Excision resulted in a steep increase
in the rates of respiration except in JI-35. NES-6
maintained lower rates of respiration throughout
{Fi.g 3). One of the probable reasans could be that
it is a medium duration variety compared to other
female parents like VP-1 and LRES-1 7.

GCH-4 had better ELWRC than all the other
genotypes but was closer to its male parent. GCH-
4 seems to have inherited better traits from both
the male and female parents. It inherited the
superior performance of its male parent with respect
to ELWRC, while it bequeathed from its female
parent better leaf reflectance properties. Even in
the stomatal conductance pattern, the hybrid GCH-
4 and its parents was similar. Inheritance by hybrids
of desirable traits from both the parents is well
known (Sinha and Khanna, 1975; Rao and
Sinha,1988).

In drylands, one of the basis of superior
performance can be traced to the ability of the crop
to efficiently utilise the available moisture by
avoiding the infrared radiation load. This can be
achieved by reflecting or/and transmitting the
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Fig-5 : Leaf transmittance of castor genotypes under field conditions

infrared radiation leading to decreased demand for
transpirational cooling. Scientists have been using
the canopy temperature differential for selecting
the crops for limited water conditions. In the
present study the basis for superior performance
of GCH-4 with respect to ELWRC could be
explained on the basis of quick stomatal response
to excision, coupled with lower radiation load due
to higher leaf reflectivity and higher transmittance
in the infrared region.
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PERFORMANCE OF SUNFLOWER CULTIVARS IN RICE
FALLOW SITUATIONS UNDER ALLUVIAL TRACT OF
COASTAL ORISSA

SANJOY SAHA,B.T.S. MOORTHY and K.P. JHA
Division of Agronomy, Central Rice Reserach Institute, Cuttack 753 006, Orissa.

ABSTRACT

Field experiments (both on-station and on-farm) were conducted at Central Rice Research Institute,
Cuttack in alluvial soils under upland and shallow lowland situations to evaluate the performance of
recently developed sunflower hybrids and cultivars for their suitabilities in rice fallow situation. The
hybrids/cultivars which were identified to be promising for upland situation were KBSH 1 (18.3g/ha),
TNAU SUF 7 (17.4 g/ha) and PAC 36 (16.8 g/ha) while for shallow Towlands ICI 308, PAC 36 and
TNAU SUF 7 proved betier with average yields of 21.5, 19.5 and 19.4 g/ha respectively. Under farmers
field condition, the varieties IC! 208 (25.8 q/ha) and KBSHI (24.6 gq/ha) were found superior to.

Morden (15.2 g/ha).

Keywords : Rice fallows, uplands, shallow lowlands, sunflower.

INTRODUCTION

Sunflower (Helianthus annuus L) 1s predominantly
grown in south and West Indian states viz.,
Karnataka, Andhra Pradesh. Tamil Nadu and
Maharashtra in an area of 2.4 million hectares. Of
late it is spreading into Indo-Gangetic belt of
northern India and is becoming popular in the
states of Punjab, Haryana, Uitar Pradesh and Bibar
and covers an area of 3-4 lakh hectares in these
states. Recently attempts are also being made to
extend the area under this crop by cultivating it in
Indo-Gangetic alluvial lands of West Bengal under
rice fallow situation (Sarkar er al., 1995). No
systemnatic work on sunflower under the rice fallow
situation in Mahanadi alluvial belt in Coastal Orissa
was done so far. Most of the rice area under
uplands (0.85 million hectares) and 1.74 million
hectares under shallow lowlands in the state
remains fallow during rabi/summer season and
thus offering scope to cultivate other crops. Since
sunflower is a photoinsensitive, deep rooted and
short duration crop, enough possibilities exist to
grow this crop in rice fallow situations after the
harvest of Kharifrice of different durations under
different land types. Hence, investigations were
conducted at the Central Rice Research Institute,
Cuttack to identify a suitable genotype of sunflower
for growing under rice fallow situations in atluvial

belt of coastal QOrissa.,
MATERIALS AND METHODS

Field experiments were conducted to evaluate
different sunflower varieties for their suitability
and yield potential under rice fallow situations and
shallow lowlands. The soil was alluvial
{Haplaquept}. In the upland trial, which was
conducted during rabi season of 1995-96, after
the harvest of short duration rice (¢v. Annada),
nine cultivars of sunflower viz., KBSH1, BSH 1.
MSFHS, TNAU SUF 7, PSCL 5015, PAC 36, COl.
CO2 and Morden were tested. Under shallow
lowland situation, after the harvest of long duration
rice (cv. Gayatri), during the summer season {Feb.
to May) of 1996, nine sunflower cultivars viz.,
KBSH 1,BSH 1, TNAU SUF 7, PSCL 5015, PAC 36,
ICI308,CO 1, CO? and Morden, and during 1997,
eight sunflower varieties viz., KBSH 1, TNAU SUF
7, PAC 36, ICI 308, Jwalamukhi, CO 1, CO 2 and
Morden were evaluated. Among the cultivars used
in different experiments KBSH 1, BSH 1 and MSFH
8 were hybrids and the rest were varieties. The
design adopted in all the wials was randommzed
complete block design with three replications.
Besides these on-station trials, on-farm trials under
shallow lowland situation were also carried out to
test the performance of three selected cultivars of

Recieved for publication in August, 1997
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aunflower viz., ICI 308, KBSH 1 and Morden during
summer season of 1996 in Jagatsingpur district of

Orissa-

The crop under upland situation was sown
on December 8, 1995, Sowing in this situation which
could be done in October-November was delayed
due to continuous rains during the year. Under
Shailow upland situation, the crop was sown on
January, 27 and January 22, during 1996 and 1997,
respectively. A spacing of 60 cm x 30 cm was
adopted in all the trials. A common fertilizer dose
of 30 kg N, 30 kg P O, and 20 K O/ha was applied
at the time of sowing. Another dose of 30 kg N and
20 kg K O/ha was applied 45 days after sowing
during the peak vegetative stage. In upland tria),
three irrigations were given; each at sowina, early
vegetative growth stage (20 days after sowing)
and peak vegetative growth stage (435 days after
sowing). In shallow lowland situation also same
number of irrigations was given during 1996 but
during 1997, only two imrigations, first at sowing
and another one 20 days after sowing was given.
Adequate rains occured during peak vegetative
stage and hence irrigation was not given. In the
on-farm trials also the same practice of three
imgations was followed for raising the crop.

The flower heads were harvested when the
back of the head turned into lemon yellow colour
and the leaves started drying and withering. Data
on duration, plant height (mean of five plants) at
harvest, seed yicld per plot (expressed as q/ha),
head diameter (mean of five heads), seed weight/
head, seed filling % and test weight (100 seed
weight) in case of on-station trials, while only seed
yield in case of on-farm trials were recarded.

RESULTS AND DISCUSSION
On-station trials
Performance under upland situation

Among the nine cultivars tested, highest
seed yield was obtained in the hybrid KBSH 1
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followed by TNAU SUF 7. The others, BSH 1,
MSFH 8, PSCL 5015 and PAC 36 were comparable
to KBSH 1 in seed yield. The % increase in yield of
these cultivars over Morden was in the range of
38-62%. The variety TNAU SUF 7 was the tallest
followed by KBSH 1, while the variety Morden
was the dwarfest among the cultivars. The highest
yielding KBSH 1 also produced heads of widest
diameter which could accommedate more number
of seeds. The cultivars TNAU SUF 7 and PSCL
5015 were the next best in terms of head diameter.
The seed weight/head, test weight and seed filling
% were also highest in KBSH 1. The duration of
different varieties ranged from 80 to 100 days
(Table 1). '

Performance under shallow lowland situation

During 1996, among the nine cultivars
tested, PSCL 5015 produced the highest seed yield
closely followed by KBSH 1, TNAU SUF 7 and IC!
308, BSH 1 and PAC 36 were also comparable to
these cultivars. During 1997, among the eight
varieties tested, best performance was shown by
ICI 308. The varieties viz., Jwalamukht and PAC 36
were comparable to it. Mean maximum plant height
was recorded in the variety TNAU SUF 7, followed
by KBSH 1. Morden was the dwarfest among all
the varieties. The duration of different varieties
during the season varied from 82-105 days which
was more or less similar to that of upland situation
{Table 2).

The diameter of the head was maximum in
PSCL 5015 closely followed by KBSH 1 during
1996; while during 1997, ICI 308 recorded the
highest head diameter closely followed by
Jwalamukhi and PAC 36. The seed weight./head
was higher in PSCL 5015, ICT 308 and KBSH 1
during 1996, while during the subsequent year, ICI
308, Jwalamukhi and TNAU SUF 7 were superior.
Test weight and seed filling % were the highest in
KBSH 1 during both the years. The varieties BSH
1, TNAU SUF 7, PAC 36, Jwalamukhi and ICI 308
produced almost similar seed filling % as that of
KBSH 1 (Table 3).
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Table1: Plant height, yield attributing characters, yield and duration of different sunflower eulivay
grown in upland rice fallows during 1995-96.

Cultivar Plant Head diameter Seed wt./ 100 seed Seed filling Seed yeld Dur;;:‘
height {cm) {cm} head () weight (g) (%) (g/ha) (days)
KBSHI 147 16.6 64 10.2 78 18.3 Q%
BSH 1 140 15.7 53 9.1 74 16.3 94
MSFH 8 131 15.7 55 7.0 72 16.2 97
TANU SUF 7 148 16.5 60 3.4 15 17.4 94
PSCL 5015 134 16.2 57 3.7 71 15.6 100
PAC 36 138 15.2 . 59 §.2 7 16.8 99
co1 105 1.1 34 7.0 66 9.7 78
Coz2 118 13.3 38 7.0 67 11.0 81
Morden 71 13.6 41 ) 8.2 71 11.3 :14)
S.Ems+ 33 0.3 1.5 0.1 1.2 1.4 -
CD (0.05) 10.0 0.8 4.6 0.3 37 42 -

Table 2 : Plant height, seed yield and duration of different sunflower cuitivars grown in rice fallows of
shallow lowland during 1996 and 1997.

Cultivar Plant height {(cm) Seed yield (g/ha) Duration (days)
1996 1997 1896 1997 1996 1997
KBSHI 151 160 19.9 18.2 96 100
BSH I 128 - 18.9 - 94 -
TNAU SUF? 141 186 19.5 19.3 98 105
PSCL 5015 137 - 20.1 - 99 -
PAC 36 126 160 t7.1 218 94 99
Jwalamukhi - 152 - 229 - 107
ICI 308 138 182 19.2 237 99 i03
COo1 113 87 10.6 7.4 82 24
Cco2 125 125 13.3 10.0 g4 84
Morden 81 83 11.6 13.0 85 87
S.Em+ 2.6 3.6 1.8 0.3 - -

CD (0.05) 7.9 10.8 54 2.4 - -
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correlation of vield attributes with yield

In upland trial, the characters viz., plant
height, head diameter, seed weight'head and seed
filling % showed highly significant positive
correlation with the seed yield. Only one character
i . test weight did not show any correlation with

ie]d. In the shallow lowland trial, all the characters
(plant height. head diameter, seed weight/head, test
weight and seed filling % showed highly significant
positive correlation with seed yield during 1997,
however, during 1996 all the characters except plant
height and head diameter showed highly significant
positive correlation with seed yield (Table4). Patil
et al., (1996) reported correlation between seed
yield and different yield attributing characters
indicating that enough scope exists for
improvement of these characters in genotypes for
realizing the desired yield levels. Thus, these
correlation studies indicate that the higher yield
Jevels achieved in the promising cultivars identified
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in the trials, were due to better expression of their
yield attributing characters (Table 4).

On-farm trials

Among the three cultivars tested, KBSH 1
and ICI 208 were superior to Morden in terms of
seed yield. The highest yield was obtained from
ICT 308 foliowed by KBSH 1. The yield advantage
of these two varieties over Morden was to an extent
of 50 to 95% (Table 5). In general, the performance
of on-farm trials conducted during 1996 was
superior to on-station trials conducted during the
sesame year. It was due to better management of
the experiments by the farmers.

From the investigations. it is evident that
for the rice fallows of alluvial belt of Onssa, the
sunflower varieties KBSH |, TNAU SUF 7 and PAC
36 for upland situation after the harvest of short
duration rice and for shallow lowland situation,
the cultivars ICI 308, Jwalamukhi, PAC 36, PSCL

Table3: Yield attributing characters of different sunflower cultivars grown in rice fallows of shallow
lowland situation during 1996 and 1997.
Cultivar Head diameter (cm}) Seed weight/head (g) 100 seed Weight (g) Seed filling %
1996 16997 1996 1997 1996 1697 1996 1997
KBSHI 17.3 16.4 67 64 10.3 9.8 74 70
BSH 1 16.5 - 64 - 9.4 - 72 -
TNAU SUF7 17.0 16.8 66 65 8.7 8.9 73 70
PSCL 5015 17.6 - 69 - 9.5 - 68 -
PAC 36 15.3 17.8 57 66 8.9 9.1 71 71
Jwalamukhi - 18.0 - 65 - 9.2 - !
1C1 308 16.2 18.4 68 70 8.0 9.1 69 73
Cai 10.7 10.6 36 3t 6.8 6.3 56 51
CoO2 15.8 14.0 45 34 1.2 6.3 04 54
Morden 13.0 13.1 41 46 8.0 8.1 61 63
S.Emz 0.4 0.2 2.3 0.7 0.1 0.1 0.1 0.9
CD (D.05) 1.2 0.6 6.9 2.0 0.3 0.3 3.3 2.6
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Table4: Correlation coefficient (r) between seed

yield (kg/ha) and other yield attributing  duration rice were found promising with seed yield
characters of sunflower

A. Upland trial

Charactiers Values
1. Plant height 0.828 **
2. Head diameter 0.942 *=*
3. Seed weighvhead 0.986 **
4. Test weitht (100 seed) 0.572
5. Seed filling (%) 0.862 **
B. Shallow lowiand trials

Characters Values

1996 1997

1. Plant height 0.194 0.826 **
2. Head diameter 0.604 0.967 **
3.  Seed weight/head 0.999 == 0.972 **
4. Test weitht (100 seed) 0.825 ** 0.894 **
5. Seed filling (%} (3.62G *+ 0.966 **

** - Significant at 1% Level

5015 and TNAU SUF 7 afier the harvest of long

ranging from 19.5 to 24.6 g/ha.
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Table 5: Seed yield of sunflower cultivars in On-farm trials conducted during 1996 at different locs-
tions of Japatsingpur district

Locations Seed yield {(g/ha)
IC1 308 KBSH-1 Morden Mean
Puranodapada 26.3  (54.7) 24.8 (45.9) 17.0 22.7
" 271 (62.3) 25.1 (50.3) 16.7 23.0
" 26.0  (62.5} 24.0 {50.0) 16.0 22.0
Joinkoti 5.5 (70.0) 25.0 (66.7) 15.0 21.8
" 250 {953) 24.5 (91 .4) 128 208
25.0 (85.2) 240 {77.8) 13.5 20.8

Mean 25.8 24.6

15.2 21.9

Figures in parenthesis indicate % yicld advantage over Morden.
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INFLUENCE OF SOWING TIME ON THE PERFORMANCE
OF GROUNDNUT (Arachis hypogaea L.) VARIETIES.
S.R.PATEL, D.S. THAKUR and K.S. PANDYA

Indira Gandhi Krishi Vishwavidyalaya, Regional Agricultural Resesarch Station. Boirdadar.
Raigarh - 496001 (M.P.)

ABSTRACT

An experiment was conducted during Kharif 1992 and 1993 to study the response of groundrmnt
varieties (ICGS 11, Gimar 1, J !l and ICGS 44) 10 different sowing dates. The results indicated that in
the eastern part of Madhya Pradesh, sowing of groundnut upto 10th July was suitable during both the
years. Thereafter, yield decreased (o the extent of 78.5 kg/day. Among the varieties ICGS 11 per-
formed better followed by Gimnar | over rest of the vaneties. Oil and protein content in kermel were not
affected significantly due to different dates of sowing, where as N. P and K uptake decreased stgnifi-

cantly with delayed sowing

Key words : Groundnut, varieties, sowing dates, N, P and K uptake, yield.

INTRODUCTION

Groundnut is grown extensively during rainy
season in eastern part of Madhya Pradesh. But
the productivity of this crop is very low i.¢, 400 to
600 kg/na owing 1o delayed sowing and lack of
suitable varieties. Sowing of suitable varieties at
proper time was reported to enhance pod yield,
shelling percentage and oil yield (Padma et al.,
1991). Sowing of groundnut beyond or before its
optimum time causes reduction in pod yield
(Ahmad, 1992). Therefore, the present study was
undertaken to find out the optimum sowing time
with suitable vanety for maximum productivity.

MATERIALS AND METHODS

Field experiments were conducted at IGKV,
Regional Agricultural Research Station, Raigarh
{(M.P.) during Kharif seasons of 1992 and 1993.
The soil of the experimental site was sandy loam.
The available nitrogen, phosphorus and potash in
the experimental site were 230.8, 6.4 and 224 4 kg/
hain 1992 and 240.2, 7.8 and 236.2 kg/ha in 1993,
respectively with pH 6.2. Three dates of sowing
{from end of June to third week of July) and 4
varieties (ICGS 11, Gimar 1, J 11 and ICGS 44) were

tried in a split-plot design with three replications.
A uniform basal dose of 30 kg N, 60 kg PO, and 30
kg K_O were applied at the time of field preparation.
The crop was sown in 30 cm x 10 cm spacing using
120 kg/ha seed rate. All the recommended cultural
practices were followed to raise the crop. Ten
plants from each treatment were selected randomly
for yield attributing parameters. Pod yield was
recorded net plot wise and finallv expressed in
quintals per hectare. The nitrogen content was
estimated by Kjeldhal method (Chapman and Pratt,
1961) and phosphorus and potassium contents
were analysed as described by Piper (1966). Protein
content was calculated by multiplying the percent
concentration of nitrogen with a factor of 6.25
(Singh, 1985). The oil content in seed was
determined using Soxhlet method (Sankaram, 1966).

RESULTS AND DISCUSSION
Yield Attributes and Yield

The data presented in Table 1 revealed that the
number of pods per plant, shefling per cent, 100
seed weight {g) and pod yield were significantly
influenced due to sowing dates and varieties during
both the years. Sowing of groundnut upto second

Received for publication in September, 1997
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week of July (July 10 in 1992 and fuly 7 in 1993}
peing at par produced significantly higher pod
yield compared to the sowing in third week of July
(July 23 in 1992 and July 19 in 1993). The higher
pad yield in earlier sowing could be attributed to
the longer periad available for vegetative and
reproductive growth phases of the crop which
enhanced the number of pods/plant, shelling
percentage and 100 seed weight. Delay in sowing
beyond second week of July showed adverse
effect on yield attributes and yield, due to the higher
rainfall at early stages of the crop that increased
vertical growth of the plant, which cauld be the
possible reason for inferior development of yield
attributes and lower pod yield (Padhi, 1994). Delay
in sowing also encountered with moisture stress
during pod development stage which hampered
growth of pods and finally pod yield whereas early

sowing, (last week of June) was observed to provide
favourable moisture during the crop growth period.
Padma er al. (1991} also reported reduction in
various yield components and pod yield due to
delay in sowing suggesting that partitioning of
photosynthates from source for the development
of sink {pods} was adversely affected. The reasons
for such reduction were sharp decrease in
temperature, rainfali and humidity at fag end of
crop growth or restricted development of vield
atrributes and finally pod yield. Similar results were
also reported by Patel eral., (1991).

Among the different vaneties, 1CGS 11
produced significantly higher vield than the rest
of the varieties with early sowing (last week of
June). Padhi (1994) reported minimurn number of
filled pods/plant and pod yield in case of ICGS 44

Table2: Effect of sowing dates and varieties on N, P, and K uptake and quality of groundnut { mean of
two years)

Treatments Uptake of nutrients (Kg/ha} Ol Protein Gil Pratemn

N P %) (%) Yicld Yeld
(Kgita (Kg/hay

Date of sowing

1992 1993

28 June 27 June 96.2 25.5 78.4 48.4 22.4 565.3 2621

10 July T July 92.3 231 74.6 478 2.2 500.9 2331

23 July 19 July 84.3 12.4 62.8 46.6 221 176.1 851

SEms 1.4 0.6 1.7 1.9 0.3 226 92

CD (P=0.05) 5.5. 2.4 6.7 NS N§ 88.7 361

Varieties

GBS WY 918 214 176 49.2 228 486.2 2238

Gimar | 90.4 202 70.2 46.8 218 3781 1778

i LER 186 67.8 46.4 215 3188.4 182.3

ICGS 44 918 19.8 72.0 48.2 221 403.9 189.6

SEmt 2.2 1.0 2.8 Q.7 0.5 33.1 133

CD (P=0.05) 6.5 3.0 8.3 2.1 NS 98.3 395
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compared to AK 12- 24, JL 24 and Kadrai 3. In
general ICGS 11 produced significantly higher
pods/plant followed by Girnar 1, ICGS 44 and J 11,
Higher number of pods/plant and 100 seed weight
contributed mainly to higher pod yield of variety
IOGSI11L.

Nutrient uptake and quality

Nitrogen, phosphorus and potassium uptake, oil
and protein yield (Table 2) were significantly higher
with sowing of groundnut upto second week of
July compared to third week of July, owing to the
higher pod yield during both the years. Oil and
protein content of kernel were not affected with
the different sowing dates (Patel and Thakur, 1997).

Among the varieties, ICGS 11 showed
significantly higher uptake of nitrogen,
phosphorus and potassium, oil and protein content
in kernel than the rest of the varieties. Simularly,
ICGS 11 recorded significantly higher oil and
protein yield compared to other varieties. Girnar 1,
J11 and ICGS 44 varieties showed non significant
variation in respect of nitrogen, phosphorus and
potassium uptake and oil and protein content in
kemel.

In view of the above, it could be infered
that, the sowing of groundnut after 10th of July is
not beneficial and among varieties, ICGS 11
performed better than Girnar 1, J 11 and ICGS 44.

Journal of Oilseeds Research
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THE SENSITIVITY OF GROWTH AND YIELD OF MUSTARD

TO EVAPO-TRANSPIRATION DEFICITS *

A.MANJULA and V.PRAVEEN RAO
Department of Agronomy, College of Agriculture, Rajendranagar, Hyderabad 500 030.

ABSTRACT

A field study was conducted during 1993-94 rabi season on a sandy loam soil to examine the sensitivity
of growth and yield of mustard to evapotranspiration (Eta) deficits imposed at different crop growth
subperiods. Fully irrigated control (W-W-W) showed beneficial effects on growth and yield compo-
nents which resulted in a maximum seed yield of 1047 kg/ha. The crop was insensitive to Ete deficits
at vegetative period (D-W-W) as evident from low (0.46) yield reduction ratio {YRR) and there was
not any significant reduction in seed yield relative to fully irrigated control. But the crop was found 1o
be highly sensitive o Eta deficits at flowering-pod initiation and addition (YRR=1.55) and pod filling
periods (YRR=2.49) and their combination growth sub periods (YRR=1.3ito 1.74) which significantly
reduced (33.4 10 91.4%) the seed yield in comparison 1o W-W-W. Lowest seed yield (8% kg/ha) resulted
from severe Eta deficits from establishment o matrity. Hence, under deficient waier supply situations
o minimize yield losses available waier should be directed 10 pod filling and Nlowering-pod inination

and addition crop-growth sub-periods.

Key words : Mustard, cvapotrandpiration deficit, yield reduction ratio.

INTRODUCTION

In order to produce maximum crop yield per unit of
waler used under limited water supply, there is a
need 1o distribute the available limited water
supplies during the crop growth sub periods when
it is most needed. This requires the knowledge of
relative sensitivity of crop yield to Era deficits at
different crop-growth sub-periods.

The present study was, therefore
conducted to examine the sensitivity of mustard
crop to Eta deficits imposed at different crop-
growth sub periods and to suggest optimal
irrigation practices to minimize yield losses under
deficient water supply.

MATERIALS AND METHODS

The field experiment was conducted during the
winter season of 1993-94 on a sandy loam soil at
the College Farm of Acharya N.G. Ranga
Agncultural University, Hyderabad, India (17°19N,
78°23 E and 542 m above m.s.L).

The weekly mean maximum termperature for
the crop period (31.10.1993 ta 1.2.1994) ranged from
26.4°C to 30.9°C with an average of 28.7°C, while
the mean weekly minimum temperatire ranged from
8.7°C to 18.2°C with an average of 13.7°C. Weekly
mean relative humidity varied between 50 and
71.9%. with an average of 55.7%. The sunshine
hours varied from 5.0 to 10.5 hours per day. The
climate of the region is semi-arid.

The evaporation from USWR class A pan
evaporimeter ranged from 2.8 to 4. 2 mm/day during
the cropping season. The seasonal pan
evaporation was 31.0 cm. An effective rainfall of
2.7 cm spread over two rainy days was received
during the transition period of vegetative to
flowering period, hence it was accounted 1n net
irrigation requirement while scheduling irngation
to the crop. ’

There were eight irrigation treatments
designed to allow Eta deficit to develop in one or
more of three specific crop-growth sub periods
viz., Vegetative, flowering-pod initiation and

*  Part of M.Sc (Ag.) thesis submitted by the senior author to the Acharya N.G. Ranga Agricultural

University, Hyderabad.
Received for publication in September, 1997.
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4

addition, and pod filling periods including a fully
imgated control water regime (Tabie 1), In any given
growth sub period, the crop in a given treatment
was either irrigated (W) to ensure Eta proceeded
at maximum rate or the crop was not irrigated ai All
(D). For instance the crop in D-W-W was not
irrigated during vegetative growth sub period (8
to 30 days after sowing) and was irrigated during
flowering-pod initiation and addition and pod filling
growth sub periods. Like wise the crop in
treatments D-W-W, W-D-W, W-W-D,D-D-W, W-
D-D, D-W-D, D-D-D, if irrigated (W) in a given
growth sub period, the schedule duplicated that
of the crop in W-W-W. if not irrigated (D) the actual
Eta rate may have fallen below the maximum
evapotranspiration rate relative to that in W-W-
W treatment and the absolute difference was
expressed for the period as an Eta deficit.

Following an Fta deficit at the end of crop
growth sub period in stress treatments, the amount

Journal of Qilseeds Research

of irrigation water required was calculated on the
basis of soil water deficit in the profile as follows,
Irrigation (cm) equals soil water storage at field
capacity (cm) less soil water storage before
urigation {cm).

The designed eight irrigation wreatments
provide all possible combinations of growth
subperiods in which Eta deficits occurred, ranging
from non (W-W.W) t0 all the three growth sub
periods (D-D-D). The eight treatments were laid
out in randomized block design with four
replications,

The average moisture retentivity at -0.03
MPa, -1.5 MPa and available water storage in 60
cm soil profile was 17.16 cm, 8.68 cm and 8 48¢cm.
Tespectively. The average bulk density was 1.66 g/
cm’. The pHand electrical conductivity were 7.3
and 0.13 d8/m, respectively. The chemical
constituents revealed that the experimental soif was

Table1: Details of irrigation treatments

Treatment Diseription Field water

designalion supply (FW3)

W-W-W Fully irrigated (Eta’Etm=1) control throughout the crop season 38.19

D-W-w With-holding of irrigations at vegelative period (8-30 DAS) 32.43

W-D-w With-holding of frrigations at flowering-pad initiation and 29.40
addition period (30-70 DAS}

W-W-D Withholding of irrigations at pod filling period (70-93 DAS) 3394

D-D-W With-holding of irrigations at vegetative and flowering-pod 27.56
initiation and addition period (8-70 DAS)

W-D-D With-holding of irrigations at flowering-poed inittation and 21.23
addiuon and pod hiling period (30-93 DAS)

D-w-D With-holding of irrigations ai vegetative (8-30 [2AS) and pod 28.18
filling period (70-90 DAS)

D-D-D With-holding of irrigations at vegetative, flowering-pod initiation 11.18
and addition and pod filling periods (8-93 DAS)

w = Water application equivalent to Etz/Etm/l in a given growth sub period

D = With-holding of irrigations in a given growth sub-period

FWS = Available soil waler at planting + effective rainfall + irrigation water applied.
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Jow in available N (270 kg/ha), medium in available
p(18kg/ha) and high in available K (508 kg/ha).

‘Seetha’ mustard variety was planted on
11st October, 1993 by adopting a row-to-row
spacing of 30 ¢m and plant-to-plant distance of 10
emin plots of 6.0 mx 5.0 m. Other recommended
measures of production (80,22,30 kg, N,P and K/
ha) and plant protection were adhered to. The crop
was subjected to Eta deficits at different crop
growth sub periods by with-holding irrigations
from 8 days after sowing onwards, A 7.5 cm Parshall
flume was used for measuring water during each
irrigation. The potential evapotranspiration (PET)
was computed by the FAO Penaman method
{Doorenbos and Pruitt, 1977).

The actual Eta was estimated by gravimetric
soil moisture measurements, This method is reliable
where “water tables are not involved and good
control over irrigation is possible” (Praveen Rao,
1993). Soil samples were collected at 15 cm intervals
to full profile depth of 60 cm at planting and harvest,
before and after each irrigation, and on intermediate
dates as considered necessary. The crop was
harvested on | February, 1994,

To quantify the senstitivity of crop yield to
Eta deficits the yield reduction ratio (YRR) was
worked out as follows :

12 : . —
Tr-n30.8 4450
Qf-
n].
v}
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ll '
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; 1 i 1 1 ]
1 0% 200 25 W 35
Seasonar Hia,om

Fig-1 : Mustard seed yield response to seasonal Eta.
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YRR=(1-Ya/Ym)/(1-Ew/Etm}

where, Ya is actual seed yield of the crop as affected
by Eta deficits; Ym, maximum seed yield of fully
irrigated crop; Eta, seasonal evapotranspiration of
the crop as affected Fta deficits and Etm, seasonal
maximum evapotranspiration of fully wrigated crop.

RESULTS AND DISCUSSION

Seed yield was highest (1047 kg/ha) in fully irrigated
control (W-W-W) treatment (Table 2). Eta deficits
at different crop-growth sub periods in W-D-W.
W-W-D, D-D-W, W-D-D. D-W-D and D-D-D
treatments caused significant reduction (33.3 to
91.4%) in seed yield as compared to fully irrigated
crop (W-W-W). But Eta deficit in vegetative
growth sub period (D-W-W) did not cause any
significant decrease in seed yield relative 1o that
in W-W-W treatment.

The higher seed yield in W-W-W and D-
W-W treatments could be attributed to favorable
soil-water balance as evident from Eta/PET ratio
(= 1.0 at flowering through pod initiation and
addition and pod filling periods) an indicator of
Eta deficit. Further the regression of seed yield on
seasonal Eta (Fig.1) and seasonal Eta deficit (Fig.
2} showed a significant correlation.

Ya/VinzLOL-1.521 Eia
‘ I-r-v 1
e > o Tl
RM(0,93
% (£}
=
% OBt
o
»
u A4
=z
;: Cl_/...
.. -
SO G s 05 08 10
( l“Etﬂ/Etm)

Fig-2 : Relationship between relative seed yield of
mustard and relative Eta deficit.
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The better performance of the crop in D-
W-W is due to its insensitivity to early season
(vegetative) Eta deficits apparent from low YRR
{0.46). The probable reason for insensitivity of the
crop during vegetative period could be low Eta
requirement during vegetative pertod and its
remarkable ability to recover from the early season
Eta deficit owing to rapid recovery in leaf water
potential consequently the net photosynthetic
rates as reported by Sharma and Kumar (1989).
Moreover it has been reported (Munoz and
Fernandez, 1979) that early Eta deficitupto 35 days
after sowing is beneficial, since it induces profuse
flowering and fruiting.

The favourable soil water balance under
W-W.W and D-W-W has aided the crop plants to
increase their height, which in tum put forth more
photosynthetic surface {LAI) contributing to more
dry matter (Table 2). Agarwal et al (1992) opined
that LAl was the growth characteristic which
limited the rate of dry matter accumulation of
mustard under Eta deficits, It is well known that
the cell enlargement is very sensitive to Eta deficits
and the consequence is marked reduction in leaf
area (Begg and Tumer, 1976) as is evident in W-D-
W, W-W.D, W-D-D, D-D-W and D-W-D and D-
D-D treatments. The dry matter showed a positive
and significant (P=0.01) correlation with LA]
(r=0.89} and plant height (r=0.95). Thus, the
accumulated photosynthates in turn may have
contributed to more number of siliquae/plant and
seeds/siliquae with greater mean seed weight (Test
weight) leading to higher harvest indices in W-W-
W and D-W-W treatments as compared to other
treatments. The siliquae/plant (r = 0.84), seeds/
siliquae (r = 0.78), test weight (r = 0.89) and harvest
index (r=0.88} were positively and significantly (p
=(.01)correlated to LAL

The YRR's which reflect the sensitivity of
crop yield to Eta deficits, indicated that the mustard
crop is 2.35 (235%) and 4.4] (441%) times more
sensitive to Eta deficits, at flowenng-pod initiation
and addition and pod filling periods, respectively,
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than vegetative period, provided the crop has noy
expertenced any prior Eta deficit. Like wise the pod
filling period is Q.61 times {(61%) more sensitive
than flowering-pod initiation and addition period,

The greater sensitivity of the crop yield 1o
Eta deficits at flowering-pod initiation and addition
{YRR=1.535}and pod filling { YRR=2.49) periods
could be due to Jush growth of the crop until it
was suddenly curtailed of water during above crop
growth sub periods resulting in harsh response of
the crop. It is also the period during which the
crop reaches its peak Eta requirement. Additionally
adequate water supply durning flowering-ped
initiation and addition period spanning over 30-70
DAS is crucial for higher seed yield because full
siliquae load is set in this period. The siliquae’
plant (1 = 0.92) was found to be significantly (P =
0.01) and positively correlatedto seed yield.
Therefore Eta deficit during flowering-pod
nitiation and addition period {30 days after scwing
onwards) may have inactivated the flower buds
thus inhibiting flowering eventually affecting the
siliquae number/plant (Reddy and Pandey, 1980)
as can be seen in W-D-W, D-D-W, W-D-D and D-
D-D treatments. After the full siliqaue load is set
(70 DAS for cv. Seetha) Eta deficits during pod
filling period reduced the yield by causing smaller
and younger pods to terminate their growth and
possibly by reducing the growth rate of older pods.
This evenmally leads to reduced seeds/siliquae
and test weight as 1s evident from W-W-D, W-D-
D, D-W-D and D-D-D treatments. The seed yield
showed positive and significant (P = 0.01)
dependence on seeds/siliquae {r = 0.90) and test
weight (r=0.93).

However, the sensitivity of the crop yield
to Eta deficits at flowering-pod initiation and
addition and pod filling periods has been found to
be greatly lessened when there was an Eta deficit
in the preceeding growth sub period as is evident
fromthe YRR’s(1.52t0 1.74) inD-D-W, W-D-D. D-
W-D and D-D-D treatments. The prabable
explanation for this could be that the prior Eta
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deficits may have conditioned or hardened the
crop, consequently the negative impact of
flowering-ped initiation/pod filing periods was
greatly blunted.
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GROWTH OF SUMMER GROUNDNUT IN RELATION TO
SOWING DATE, IRRIGATION AND SPACING

AK PATRA,S.K TRIPATHY? and R.C. SAMUI
Department of Agronomy, Bidhan Chandra Krishi Viswavidyalaya, Mohanpur. 741 252 (W.B.)

ABSTRACT

Growth of summer groundnut was investigated in refation lo sowing date, irrigation and spacing at
Kalyani, West Bengal. Sowing on 15 March recorded the highest leaf area index (LAI), crop growth
rate (CGR) and leaf area duration (LAD) upto 70 days of sowing. However, LAl at pod filling and
maturity stages was the highest in the sowing on 15th February. Pod yield reduced in the sowings done
on 15th January and 15 March by 22.9 and 26.0% respectively over 15 February sowing. Growth
attributes viz. LA), CGR and LAD increased with increase in irrigation frequency. Moisture stress at
pod development stage and both at pod initiation and development stages reduced pod yield by 13.4
and 44.2% respectively. Higher LAI and pod yield were recorded with 25 em x 12 cm than 50 cm x 6

cm spacing.

Key words : Groundnut, sowing date, irrigation, spacing.

INTRODUCTION

The growth, flowering and pod development of
groundnut (Arachis hypogaea L.} are greatly
influenced by temperature. The sowing time varies
from place to place to adjust crop phenology with
the existing climate (Nichlolaides et al., 1969). The
water status invariably affects plant growth and
development. However, economic use of water
during summer season saves water resource
without causing reduction in economic yield. The
information regarding the planting geometry of
summer groundnut is limited. Keeping all these in
view an experiment was carried out to study the
effect of sowing date, irrigation and spacing on
growth of summer groundnut in Indo-gangetic
alluvial soils of West Bengal.

MATERIALS AND METHODS

A field experiment was conducted during summer
season of 1993 and 1994 at Kalyani, West Bengal.
The soils were sandy loam in texture, medium in
fertility status (0.07% total N, 15.3 Kg available P
and 132.7 kg available k/ha) with a pH 7.4. The
experiment was laid out in split-split plot design

with three replications having three sowing dates
{early sowing by 15th January, normal sowing by
15th February and late sowing by 15th March}in
main plots, three water management practices (one
irrigation at first flowering; two irrigations at first
flowering and pod inttiation stages: and three
irrigations at first flowering, pod initiation and pod
development stages) in sub plots and two
spacings (50 cmx 6 cm and 25 cm x 12 cm) in sub-
sub-plots. A common basal dose of 20 kg N, 40 kg
PO, and 40kg K,O/ha was applied through urea,
single super phosphate and munate of potash,
respectively. Enough soil moisture was ensured
by a presowing irrigation for uniform germination.
The crop was irrigated to field capacity as per the
treatment schedule. The variety used was JL 24.
There was no serious incidence of pests and
diseases. Standard package of practices was
followed to raise the crop. Meteorological data
pertaining the cropping season is given in Table |.

RESULTS AND DISCUSSION
Effect of sowing date

Early sown crop recorded lower leaf area index (L ALY

Preosent address: 1.

Regional Research Station, OUAT, Chiplima - 768025, Orissa.

2. Reygional Research Station, OUAT, Keonjhar, Orissa.

Received for publication in September, 1997,
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upto 70 days after sowing {DAS) due to cool
weather prevailing ail that time. But [ate sowing by
15March recorded higher LAl upto 70 DAS due to
comparatively higher temperature and bright
sunshine,and at90 DAS there was drastic reduction
in LAI due to rainfall and humid weather in June
{Table 1) which caused senescence of leaves. Early
sowing recorded significantly lower crop growth
rate { CGR} upto 70 DAS but thereafier it recorded
highest CGR. Late sowing recorded significantly
higher CGR upto 70 DAS and thereafter the lowest
(Table 2}. Normal sowing recorded highest leaf area
duration {LAD) during 70-90 DAS. Early sowing
showed significantly lower LAD during all the
growth stages because of slow vegetative growth
and longer crop duration. Chhonkar and Komar
(1985) also reported that LAD in groundnut
depends on sowing date. Low temperature at
sowing of early sown crop delayed the germination
by about week and further low temperature in
January and February caused slow vegetative
growth and late reproductive growth thus resulting
in longer crop duration. Late sowing caused early
and quick vegetative growth due to high
temperature and the crop attained maturity earlier.

The 15th February sowing recorded
significantly higher pod yield (2336 kg/ha) than

Journal of Oilseeds Research

early or late sowings. Sowing on 15th January and
15March caused a reduction 0f22.9 and 26.0 % in
pod yield, vespectively. In early sowing, the
vegetative growth was checked for about a month
due to cool weather and when the temperature
increased, the vegetative growth was dominant
over the reproductive growth. In late sowing,
though the vegetative growth was comparatively
high from the beginning. continuous high
temperature at flowering caused lower LAL CGR
and LAD. Nicholadies et al. (1969)also reported
that temperature had an important role in
determining the rate of flowering and constant
temperature above 33°C affected pollen viability
adversely.

Effect of irrigation

Leafarea index at 70 and 30 DAS increased
significantly with increase in irrigation frequency.
Water stress at pod development, and at both pod
initiation and pod development stages reduced LAI
by7.4 and 19.1% at 90 DAS. This reduction might
be due to early senescence of leaves. Padma and
Rao (1992) also obtained similar result. Crop growth
rate decreased significantly with lower wrigation
frequency during 70-90 DAS. Reduction mn cell
enlargement due to water deficit might be the

Tablel: Meteorological data during the experimental period
Month Rainfatl {mm) Mean temperature "C Relative humidity %
Maximum Minimum Maximum Minimum
1993 1994 1993 1994 1993 1994 1993 1994 1993 1994

January G 10.0 26.0 26.1 10.5 12.1 89 94 41 48
February 0.5 54.0 30.2 26.8 15.3 15.5 g6 95 50 56
March 3.3 (0 31.9 338 18.0 21.5 83 92 37 44
April 47.4 106.7 34.4 350 231 23.8 84 87 51 54
May 148.5 1489 350 36.0 24.7 26.2 84 90 60 58
June 341.0 3504 32.2 XN 25.4 26.6 89 94 72 80
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reason of lower CGR (Reddy, 1988). Water stress
at pod initiation and pod development stages
reduced leaf area duration significantly due to lower
LAT values. Crop duration was reduced by
allowing the crop under moisture stress.

The highest pod yield (2420 kg/ha) was
recorded with three irrigations at first flowering,
pod initiation and pod development stages. Water
stress at pod development stage and at both pod
initiation and pod development stages reduced pod
yield by 13.4 and 44.2 %, respectively. Reproductive
growth in groundnut occurs over a period of at
least 2 months. Moisture stress has a depressing
effect on flowering. The flower production reduces
by effect of water stress on stem growth and
reduction in number of nodes from which the
flower arise. and to a limited extent effect the flower
buds themselves {Ochos and wormer, 1959). Similar
results were also reported By Padma and Rao (1992)
and Singh er al. (1994).

Effect of spacing

Sowing at 25 em ¥ 12cm spacing increased
LAl by 7.8 and 8.8% over sowing at 50 cmx 6 cm
spacing at 70 and 90 DAS, respectively. Similar
result was also reported by Pannu et al. (1989).
Sowing at 25 cmx 12 cm gave significantly higher
pod yield (2145 kg/ha) than sowing at S0 cmx 6 em
{1764 kg/ha). Severe competition among the plants
due to intra-row crowding might be the cause of
lower pods/plant which ultimately resulted in lower
yield m case of 50 cm x 6 cm spacing. Simnilar result
was also reported by Nandania et al., (1992).

Journal of Qilseeds Research i
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RELATIVE PERFORMANCE OF HERBICIDES IN
SOYBEAN (Glycine Max)

B.PRAMILA RANI and M.V.RAMANA
AICRP on Soybean, Regional Agricultural Research Station, Lam, Guntur 522 034. AP

ABSTRACT

A field experiment was taken up with MACS 58 variety of soyeban during kharif seasons of 1993 and
1994 to identify suitable herbicide for soybean in the rainfed black soils, where frequent hand weeding
is problematic due to continuous rains, Among the herbicides tested pre-emergence application of
clomozome 1.0 kg/ha gave higher yield (751 kg/ha) and better weed control efficiency (49.99).
followed by alachlor 2.0 kg/ha and fluchloralin 1.0 kg/ha. However, maximum yield 1877 kg/ha) and
weed control efficiency (92.1%) were obtained from weed-free check.

Key words_: Herbicides, weed control, soybean.

INTRODUCTION

In the black soils of Krishna - Godavari zone of
Andhra Pradesh, weed competition is a major
constraint to achieve high productivity of kharif
soybean. During rainy season, the unfavourable
soil conditions, as a result of heavy rains does not
permit freguent inter cultivations. Added to this,
the non-availability and high cost of manual labour
during peak periods of field operations leads to
delayed weeding causing reduction in crop yields.
Under such conditions use of herbicides can
protect the crop from weeds in critical stages of
crop-weed competition. Suitability of herbicides
for soybean was worked out by several workers
(Nimje, 1989; Ved Prakash et af,, 1991 and Shekar
et al., 1992). However, such studies in the rainfed
black soils of Krishna - Godavari zones were limited.
Hence, the present study was taken up to asses
the relative performance of different herbicides
against weed-free and hand weeded treatments.

MATERIALS AND METHODS

A field experiment was taken up during the Kharif
seasons of 1993 and 1994 it the rainfed black soils
of Krishna - Godavari Zone. The soil of the
experimental field was black-clayey in texture, with
a pH of 8.3. The available nitrogen, phosphorus
and potash status of the soils was 185, 12.6 and

557 kg/ha, respectively. The soybean variety
MACS 58 was sown on 5th July and 9th July and
harvested on 1st November and 7th November
during 1993 and 1994, respectively. The gross plot
size was 3.6 mx 6.0 m. A rainfall of 515.6 mmand
1330.7 min was received during 1993 and 1994,
respectively. Four herbicides, fluchloralin, alachlor,
clomozome and leciofen were compared against
three checks viz; weedy, weed free (kept weed free
by taking up weedings at 10 days interval upto 90
days of crop stage) and hand weeding twice
treatments. The herbicide fluchloralin was
incorporated one day before sowing. The pre
emergence herbicides were applied one day after
sowing and the post emergence herbicide was
applied at 20 days after sowing. A uniform fertilizer
dose of 30-60-40 kg/ha of nitrogen, phosphorus
and potash was applied and the seed was
inoculated with Rhizobium japonicum. The weed
samples were collected from 1m x Imguadratat43
days after sowing and at harvest. The weed control
efficiency of different treatments was calculated
on the basis of weed dry mass at harvest.

RESULTS AND DISCUSSION

The experimental plots were infested by a number
of weed species. Dicot weeds like Amaranthus
tricolor, Phyllanthus niruri, Aristolochia
bracteata (Retz.) Achyranthus indica L.,

Received for publication in October, 1997
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Boerhaevia diffusa, Digera arvensis and monocot
weeds like Chloris barbata, sw., Ischaemum
pilosum, Hock., Cyperus rotundus, 1.. and cynodon
dactylon were dominant.

Weed dry matter recorded at 45 days and
atharvest stage of crop (Table 1) was significantly
low in the weed free treatment followed by hand
weeded treatment. A 54% decrease in weed dry
matter was recorded with clomozome and 39.5%
with alachlor at 45 days stage when compared with
weedy plots. Similar reduction in weed dry matter
due to herbicide application was also reported by
Chandel et al.. 1995. Highest weed control
efficiency (92.1%) was recorded from weed free
treatment followed by hand weeded treatment
(73.7%).

The grain yield (Table 2) recorded in general
was poor. The crop suffered due to severe moisture

Table 1 :
(mean of two years)

Journal of Qilseeds Research

stress in the early stages during 1993, whereas
during 1994 heavy and continuous rains at maturity
stage damaged the seed. In both the years maximum
grain yield was recorded in weed free plot with a
mean yield of 877 kg/ha followed by handweeding
treatment (808 kg/ha) which was 62% and 49.6%
more than that of unweeded check. The herbicides
clomozome, fluchloralin, alachlor. and lectofen
recorded an increase of 39.1, 32.0, 224 and 19.4
percent, respectively. The yield increase can be
attributed to reduced weed intensity and better
yield attributes like number of pods per plant.

It can be concluded that the maximum
yields could be recorded from weed free and hand
weeding treatments. Application of herbicides like
clomozome / alachlor / fluchloralin can also bring
about not only 50% weed control efficiency but
also 20-40% yield increase.

Weed dry matter and weed contrel efficiency as influenced by weed control treatments

Treatment

Weed dry matter ( g/m? )

Weed Control

efficiency

at 45 DAS at harvest at harvest (%)

Fluchloralin 1.0 kg/ha 97.0 (9.82) 130.3 (10.89) 46.5
(pre planting incorporation)

, Alachlor 2.0 kg/ha 68.3 (8.27) 1127 (10.89) 49.7
{pre emergence)
Clomozome 1.0 kg/ha 520 (717 122.0 (11.07) 499
{Pre emecrgence)
Lectofens 0.15 kg/ha 77.0 (8.78) 162.6 (12.77) 3.3
(Post emergence)
Weed frec 2.0 (1.56) 19.3  (4.55) 92.1
Two hand weedings at 30 and 45 DAS 17.3 (4.18) 64.0 (7.74) 73.7
Weedy 113.0(10.64) 243.6 (15.59) —
C.D. (0.05) 27.23(1.61} 84.06 (3.81)

Figures in the parentheses are transformed % +0.5 values, DAS : days after sowing
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Seed yield and yield attributes (mean of 2 years) of soybean as influenced by weed control

Treatments Seed yield (kg/ha) Plant No. of 100
height pods/plani seed wi.(g)

19493 1994 Mean {cm)

Fluchloraiin 1.0 kg/ha 997 434 716 59.i 36.9 11.4

{pre planting incorporation)

Alachlor 2.0 kg/ha 870 451 661 63.5 37.0 116

(pre emergencel

Clomozome }.0 kg/ha 933 569 751 60.9 43.3 11.5

{Prc emergence)

lectoten 0.15 kg/ha 829 457 645 576 352 1.2

(Post emergence)

Weed free 1029 724 B77 57.1 392 12,0

Two hand weedings a1 30 and 45 DAS 877 740 808 56.6 370 1.6

Weedy 713 366 540 66.3 320 11.2

C.D. (0.05) 175.6 109.0 66.0 NS 3.33 NS
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STUDIES ON THE PERFORMANCE OF SOME NEW
MUSTARD GENOTYEPS UNDER IRRIGATED CONDITION
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ABSTRACT

Several new mustard genolypes were tested for their yield output at the Indian Agricultural Research
Institute, New Dethi. during the winter seasons of 1994-95 and 1995-96 under irrigaied condition.
Significant reduction in grain yield. oil content and oil yield of every genotype was observed in delayed
sowing on November 27 than on October 27. In 1994-95, the new sclechions Early Flower i and Early
Flower 11 contained significantly lower amount of seed oil (%) than Pusa Bold, jai Kishan and PR 45
but the per hectare oil yicld in all the above cultures was on par. Simple leaf. a mutant developed from
RLM 198, although showed superiority in some plant characters (per cent light interception and [LA]
at 60 DAS, number of fruiting branches per plant, number and weight of siliqua per plant and grain yield
weight per plant) during 1995-96. its oil content and oil yicld were significantly lower than in all other
genotypes except. Carly Flower [ and Early Flower [

Key words : Yield, oilcontent. mustard genotypes.

INTRODUCTION

Rape-seed mustard is the second most important
oilseed crop grown in India., It occupies about
23% of the total oilseed area and contributes 25%
of the total vilseed production. The per hectare
productivity of oilseed Brassica has mncreased by
156% since 1975-76 in the country. it 1s still far
below the International Levels of 39 g/ha obtained
in Germany. 27.8 g/ha in Poland and 21.8 g/ha in
France (Bhoyar, 1996). Numerous breeding
activities and investigations on several aspects of
management for augmenting its production are,
therefore being pursued for identification of
superior genotypes with other additional
advantages. Also are there continued efforts 1o
evolve short duration, early flowering varieties of
mustard for fitting in a multiple cropping system.
With this view, the present experiment with some
new rmustard genotypes was undertaken for their
vield performance.

MATERIALS AND METHODS

A field experiment was carried out at the Water
Technology Centre. Indian Agricultural Research

[nstitute, New Delhi, during the winter seasons of
1994-95 and 1995-96, to study the performance of
some new genotypes of mustard under irrigated
conditions. The experimental field remained fallow
during Kharif season in both years. The soil was
sandy loam in texture, low in organic carbon (0.43%)
and available nitrogen (152.6 kg/ha), medium in
available PO, (10 kg/ha) and K,0(270.20 kg/ha)
with pH 7.3, Six mustard genatypes viz., RIM 198,
Pusa Bold, Jai Kishan, PR 45, Early Flower 1 and
Early Flower I1 were tested for their performance
both in terms of grain and oil yield in 1994-95.
Another objective was to see whether the time of
sowing had any effect on the oil content and oil
yield of these genotypes. Therefore. sowing of
mustard was planned for twice tn the first year at
one month interval on 27th October and 27th
November, 1994. Sown on 17th October 1995, the
same experiment was repeated durung 1995-96, with
the exception of adopting one more genotype.
Simple Leaf which was a mutant developed from
RLM 198 and was characterized by simple,
unserrated leaves of larger area supposed 1o
correspond for higher total photosynthesis. It was
therefore, perceived for higher oil yield. RLM 198,

Received for publication in October, 1997
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a variety from Punjab, although inferior in grain
and oil vield than three recent varieties {Pusa Bold,
jai Kishan and PR 45), was opted for the smdy for
comparing the differential behavior of the nutant
gimple Leaf from its parent. Observations on
several growth and yield parameters were made at
60 and 90 DAS and at harvest. Per cent light
interception at the middle height as well as at the
base of the mustard plant were recorded by using
a Lux Meter (model LIUTXOMET - 300 XD} and Leaf
area index (LAI) by a Plant Canopy Analyzer
(Model LAI - 2000). Numnber of fruiting branches,
number and weight of siliqua and weight of grain
per plant were calculated from randomly chosen
five plants in each plot, whereas number of plants,
dry weight of fallen leaves, grain and stover yield
of mustard were recorded froma 2.4 mx 2.0 marea
out of a 5.0 mx 4.0 m gross plot. Mustard seed oil
content was measured by Pulsed Nuclear Magantic
Resonance Technique (Tiwari er al. 1974). The first
trial was laid out in a Factorial Randomized
Complete Block Design and the second one in a
Randomized Complete Block Design with four
replications. In both the years, spacing was
maintained at 40 cm between rows and 10 ¢m
between plants using a seed rate -of 5 kg/ha. The
crop, as per recommendation, received doses of
N, P,0O, and K,0 (80, 40 and 40 kg/ha respectively)
and irrigation at branching. flowering and pod
development stage. Full dose of P and K was
applied as basal, whereas N was given in splits.

RESULTS AND DISCUSSION

Grain vield, total biomass yield, oil content and
oil yield 1994-95

A perusal of data (table 1) revealed that the second
date of sowing affected grain yield, total biomass
yield, oil content and oil yield adversely in every
genotype as compared to first date of sowing.
Significant reduction in oil content and oil yield
due to delay in sowing from October 10 to October
30 and November 20 was also reported (Bishnoi
and Singh, 1979; Bishnoi and Singh 197%a). Low
temperature prevailed during seed setting had an
adverse effect on seed development. The grain
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yield differed significantly among the genotypes.
Early Flower I recarded the highesi grain yield,
but was on par with Pusa Bold and PR 45. The Jai
Kishan and Early Flower I1 were also similar to
Pusa Bold. RLM 198 gave the lowest yield
irrespective of time of sowing, Early Flower 1. Early
Flower I and RLM 198 contained comparable
amount of seed oil which was significantly lower
than in Pusa Bold, Jai kishan and PR 45. The per
hectare oil yield in all the genotypes except RLM
198 was, however, on par.

Days to fifty per cent flowering, light interception
(%) and LAl

Early Flower I, Jai Kishan and PR 45 took similar
days to 50% flowering (Table 2) and were
significantly earlier than the rest of the cultures
which differed greatly among themselves. Early
Flower Il and Pusa Bold flowered 3-4 days late and
Simple Leaf almost 10 days late. Whereas RLM
198 had profuse vegetative growth and much
elongated stature as compared to other cultures
and flowered very late at 67 DAS. At 60 DAS,
Simple Leaf registered the highest per cent light
interception at the base of the crop canopy which
was significantly higher than the other genotypes
except RLM 198 and Pusa Bold. But, per cent light
interception at the middle height of the crop was
significantly higher in RLM 198 than in the rest of
the cultures, Although, the leaf area index at this
stage did not significantly differ among the
genotypes, Simple Leaf recorded the highest value.
At 90 DAS too. RLM 198 maintained significantly
higher light interception both at the base and at
the middle height of crop and leaf area index. At
this stage, Early flower 1L, Simple Leaf. Pusa Bold
and PR 45 registered almost similar LAIL These
were due to variations in plant architecture of these
culfures.

Yield attributes

Significantly lower plant populations were
observed at harvest in RLM 198 and Simple Leaf
than in all other cultures (Table 3). This was due to
their bigger lateral as well as vertical stature than
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Table 2. Days to 50% flowering, light interception and leaf area tndex (LAI) of different mustard
genotypes during 1995-96
e
Genotlypes Days o 50% 60 DAS 90 DAS
Flowering
Light LAl Light LAl

mierceplion (%) interception (%)

Middle Base Middle Base
Early Fiower | 49.5 453 743 3.94 72.5 %8.9 416
Early Flower [{ 53,5 59.2 gt.9 4.34 753 91.6 5.12
Simple Leaf 59.0 58.0 85.2 4.98 77.5 91.5 5.48
RLM 198 67.2 73.2 3.8 4,23 84.8 95.5 6.60
Pusa Boid 52.0 64.1 829 4.46 75.7 90.2 5.07
Jai Kishan 49.7 60.7 81.3 4.30 73.8 890.4 4.53
PR 45 497 56.1 79.4 4.33 73.5 87.6 4.71
S.Em = a7 3 1.8 Q.42 1.8 1.1 0.22
LSD (P = 0.05) 1.2 5.4 31 NS 3.2 2.0 0.37

other cultures which offered intraspecific
competition of higher order among themselves and
the plant population got reduced significantly,
although germination was good at the beginning
and spacing between the plants adjusted by gap-
filling and thinning. Otherwise Simple Leaf had
significantly greater number of fruiting branches
and number of siliqua and higher grain weight per
plant than others. The weight of siliqua per plant,
although did not differ significantly, Simple Leaf
recorded the highest value. Early Flower I, Early
Flower II, Pusa Bold, Jai Kishan and PR 45
produced identical grain weight per plant and were
significantly higher than in RLM 198. Similar study
with appressed mutant of mustard has been
reported (Kinra etal. 1972),

Grain yield, stover yield, seed oil content and oil
yield

Although, there was no significant difference in

stover yield, significant difference in grain yieid
existed among the genotypes (Table 3). Pusa Boid
appeared to be the highest yielder of grain per
hectare, but the grain yields of jai Kishan, PR 45,
Early Flower I, Early Flower | and Simple Leaf were
comparable with each other and higher than in RLM
198. Seed oil content as well as seed oil yield (kg/
ha) of Pusa Bold, jai Kishan and PR 45 were,
significantly higher than in other genotypes.

It may be concluded that late sowing at the
end of November may not at all be advocated for
either of the genotypes. The Simple Leaf would
have been superior toall these genotypes if the
plant population as in other genotypes was
maintained. The Simple Leaf, being a mutant,
inherited almost all the characters profuse
vegetative growth, taller stature, lateral spreading
of branches etc. except the leaf shape from RLM
198. The performance of Early Flower I and Early
Flower I1, although varied over the years, offered
a promise.



Journal of Qilseeds Research

314
Table3. Grain yield, yield attributes, oilcontent and oil yield of mustard genotypes during 1995 94
T ——
Genotypes Plant  Fruiting  Siliqua/plant Grain Fallen  Grain  Stover Oil Ol
Popu-  branches weight lcaves yield yield  content  yielg
lation (No./plant) {g/plant)  biomass (g/ha})  (g/ha) %) taha
(No./plot) Number weight(g) {g/ha)
Early Flower | 25.5 23.0 277.7 46.7 24.2 7.4 31.5 64.9 395 12,4
Early Flower Il  25.2 24.5 3127 48.7 28.3 9.3 ERS 76.5 96 12.6
Simple Leaf 18.6 332 424.5 62.5 32.6 10.1 31.2 76.) 40.1 12.5
RLM 198 18.4 26.1 346.2 46.9 17.4 10.4 211 80.0 39.2 83
Pusa Bold 24.2 24.0 23115 48.6 27.4 9.7 356 76.6 41.5 14.8
Jai Kishan 27.1 19.4 2351 47.2 25.7 7.9 34.5 72.6 41.1 14.2
PR 45 29.3 19.8 274.4 46.6 24.5 9.2 34.1 70.0 41.2 14.1
S.Em = 1.3 1.4 23.8 4.0 2.3 0.6 2.1 2.7 0.4 0.8
LSD (P=0.05) 2.2 2.4 41.2 NS 4.0 i.1 36 NS 0.7 1.4
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RESPONSE OF GROUNDNUT TO IRRIGATION
SCHEDULES BASED ON IW/CPE RATIOS

P. SESHA SAILA SREE and P. GOPALA RAO
Department of Agronomy, S.V. Agricultural College, Tirupati (A .P.)

’ ABSTRACT

Field experiment conducted on sandy-loam soils of S.V. Agricultural college farm. Tirupati revealed
that plant height, leaf area index and dry matter production varied significantly due 1o depths and [W/
CPE ratios. Interaction between depths and ratios failed to produce significant differences in these
parameters. IW/CPF ratio of 0.5 with 7 cm depth resulted in early flowering, 5 cm depth of water and
IW/CPE ratio of 1.0 resulted in more number of filled pods, volume - weight of pods and shelling
percentage angd also significantly higher pod weight and kemel weight. Highest pod yield was obiained
with 5 cm depth of water (25.5 g/ha) and 1.0 IW/CPE ratio (28.7 g/ha) and due 1o their interaction
(32.1 g/ha). Scheduling irrigation at 1.0 IW/CPE ratio with 5 ¢m depth of water produced highest

haulm yield and offered higher net retumns.

Key words . IW/CPE ratio, lmrigation, groundnut.

INTRODUCTION

Groundnut {Arachis hypogaea L.) is the most
important oilseed crop grown under well imigation
during rabi in Chittoor district of A.P. Adequate
and timely supply of water is essential to realise
high yields. Productivity of groundnut can be
enhanced 2 to 3 times by proper irrigation
management when compared to rainfed situation.
Several methods of scheduling irrigation have been
suggested by many research workers, but none of
them were sufficiently simple to be adopted by the
farmers. Prihar e¢ al., (1974 ) reported that IW/CPE
ratio approach of scheduling irrigation has been
found to be more practicable for adoption by the
farmers for irrigating wheat in Punjab. But not much
work was done on irrigation requirements of
groundnut in relation to depth of water to be
supplied for each irrigation in conjunction with
IW/CPE ratios. Hence, the present investigation
was carried out to work out optimum depth of water
to be given for each irrigation scheduled at different
IW/CPE ratios on sandy-loam soil.

MATERIALS AND METHODS

A field experiment was conducted at 8.V,

Agricultural College Farm, Tirupati during rabi
1993-94 on sandy-loarm soils. The soil was neutral
in reaction (pH 7.5}, low in organic carbon (0.26%),
low in available nitrogen (170.1 kg/ha), high in
available P,O, (105 kg/ha) and medium in available
K,O (206 kg/ha). The experiment was laid out in
randomised block design with factorial concept
involving three irrigation depths (5,6 and 7 cm)
and three IW/CPE ratios (1.0, 0.75 and 0.5) in three
replications. Depth of water was measured with
the help of V-notch fitted in the channel. To avoid
conveyance losses polythene lining was provided
in waterways from the cement channel sectionts to
individual plats. A pre-sowing irrigation was given
two days before sowing to ensure uniform
germination. Subsequent irrigations were
scheduled as per the treatments.

RESULTS AND DISCUSSION

Growth parameters

Crop growth parameters like plant height, leaf area
index and dry matter production suffered a set back
athigher depths of irrigation water and at low IW/
CPE ratios {Table 1). Depth of water at each
irrigation and 1W/CPE ratio varied the available

Received for publication in November, 1997
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soil moisture content in the root zone depth of
soil. Increasing the depth of irrigation water
decreased the imrigation frequency leading to less
available soil motsture for crop between two
irrigations especially during each part of the period
before giving next irrigation. This was due to the
fact that higher depths of water applied at each
time was more than that required to bring the soil
to field capacity. As such the excess water has
been lost through deep percolation beyond the
root zone. In the case of different ratios (IW
constant and CPE increased to arrive at different
ratios), decreasing the IW/CPE ratio from 1.0 to
0.5 also decreased the irrigation frequency thus
subjecting the crop to varying degrees of soil
moisture stress leading to differences in crop
growth and development. Reduction in dry matter
production at low TW/CPE ratios was reported by
Shinde and Pawar (1984).

Days 1o 50 per cent flowering

Decrease in the IW/CPE ratio from 1.0 to

Joumnal of Oilseeds Research

0.5 significantly reduced the days for flowering
from about 44 to 39 days due to less available so4]
moisture. Increasing the depth of nrigation water
from 5 to 7 cm decreased the days 10 ﬂowermg,
The frequency of irrigation decrease with increase
in depth of irrigation. Hence there was long gap
between two irrigations with 7 cm depth of water
which created soil moisture stress. Interaction of
depths and IW/CPE ratios also significantly
influenced days to 50 per cent flowering.
Scheduling irrigation with 7 cm depth and at IT'w
CPE ratio of 0.5 resulted in earlier flowering (38
DAS) (Table 3). This again was due to soil moisture
stress with this combination. Early flowering of
crop due to stress has been reported by Reddy
(1974).

Yield auributes and yield

Number of filled pods per plant, shelling
percentage and 100-kernel weight were significantly
higher a1 5 cm depth of irrigation water, 1.0 IW/

- CPE ratio and their interaction (Table 2). Poor pod

Tablel: Plant height, leaf area index, drymatter production, 100 pod weight and kernel weight of
groundnut as influenced by irrigation depths and I'W/CPE ratios.

Treatments Plam Leaf area Drymatter 100 pod 100 kemel
height {cm) index {g/plant) weight (g) weight (g)

Irrigation depths (cm)

5.0 16.56 2.95 12.53 72.40 36.88

6.0 16.07 .88 12.0t 62.84 312.65

7.0 14.62 2.74 11.40 63.95 29.82

CD (0.05) 1.08 0.09 0.75 4.43 2.93

IW/CPE ratios

1.0 17.44 3.18 13.74 79.61 36.73

0.75 15.43 2.88 15.93 67.33 33.02

0.5 14,38 2.5] ©10.20 58.23 29.61

CD (0.0%) 1.08 0.09 .75 4.43 2.93
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filling under soil moisture stress decreased the
shelling percentage. Similar results were reported
by Reddy et al., (1980). Scheduling irrigation with
7 ¢m depth at 0.5 IW/CPE ratio resulted in lower
number of filled pods per plant and shelling
percentage. Longer period of soil moisture stress
between two irrigations especially at moisture
sensitive pod forming and developmental stages
contributed for reduction in these yield attributes,
The adverse effect of low frequency irrigation on
growth characters contributed for decrease in 100
- kernel weight. Similar adverse effect on kernel
weight due to soil moisture stress has been
reported by Reddy et al. (1981).

Higher pod yields (25.5 and 22.6q/ha) were
obtained due to 5 cm and 6 cm depths of irrigation
water which were significantly higher than 7 cm
- depth (19.2 g/ha). This increased yield with 5 and
6 cm depth of irrigation water was due to
improvement in the yield attributes, especially
number of filled peds per plant, shelling percentage
and 100 kernel weight. Decrease in IW/CPE ratio
from 1.0 to 0.5 significantly decreased the pod
yield. The pod yield at lowest IW/CPE ratio of 0.5
was only 50 per cent (14.4 g/ha) of that of 1.0 IW/
CPE ratio (28.7 g/ha) (Table 3). Severe soil moisture
stress due to wide gap between two irrigations
drastically affected the yield attributes like filled
pods per plant, volume-weight of pods and shelling
percentage leading to poor vield in this treatment,
The results suggest that the quantity of irrigation
water applied at each trrigation could be equal to
that lost through CPE. Any shortage adversely
affect yield attributes and hence the final pod yield
(Patel er al., 1988). Combination of 5 cm depth and
scheduling irrigation at 1.0 IW/CPE ratio resulted
in highest pod yield of 32.1 g/ha which was
significantly higher than that due to 6 and 7 cm
depth at the same ratio. Irrigation at frequent
intervals in quantity equal to that lost in
evaporation from open pan resulted in providing
adequate soil moisture to meet the crop needs
leading to improvement in ali the yield attributes

Journal of Qilseeds Research

and hence the final pod yield.

Haulm yield followed almost similar trepg
as that of pod yield. Higher haulm yield duc to 5
cm depth of irrigation water was due to adequate
available soil moisture for improving all the growth
parameters {Table 3). IW/CPE Ratio of 1.0 where
the depth of irrigation water applied was equal to
that lost in CPE provided adequate soil moisture
aithrough the crop growth and hence improved
crop growth parameters leading to higher haulm
yeld.

Economics

There were marginal differences in cost of
cultivation due to treatrents in accordance with
the number of irrigations given to each of the water
management practice. Gross returns were Rs,
28.497.5 ha'! when the crop was irrigated at 1.0 TW/
CPE ratio with 5 cm water depth. The crop
subjected to severe moisture stress due to 0.5 ITW/
CPE ratio with 7 cm depth of water recorded lowest
gross returns (Rs. 7,870/ha).

Net returns (Table 4) were highest when
irrigations were scheduled at 1.0 IW/CPE ratio with
5 cm depth of water (Rs. 19.822.5 ha') while lowest
net retums of Rs. 3/ha were recorded with 7 cm
depth at 0.5 ratio which was due to severe moisture
stress and wilting of the plants. Net returns per
rupee invesied was more than 2.0 in treatments
which received 5 cm water depth at 0.75 and 1.0
IW/CPE ratio (11R2 and [1R1). Lowest net returns
perrupee invested was with 7 cm depth at 0.5 TW/
CPE ratio (0.004).
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Tabled: Gross and net returns in cultivation of groundnut as influenced by different irrigation

treatments
-'-___-—_
Treatments Cost of Pod Haulm Gross Net Net returns
Cultivation yield yield returns returns per rupee
(Rs. ha't) (g ha'y (ghat) (Rs ha'!) (Rsha') invested

I

3! 8675 321 56.35 28497.5 19822.5 2.28

1 R2 8314 24.9 45.29 27944.5 19630.5 2.36

' R3 7952 19.5 38.03 17501.5 9549.5 1.20

E R 8708 26.7 44.33 23576.5 14868.5 1.71

FR2 8255 24.8 49.48 22314.0 14059.0 1.70

PR3 7953 16.3 39.18 14999.0 7046.0 0.88

PRI 8557 27.2 44.52 23986.0 15429.0 1.80

1*R2 8212 231 43125 206425 12430.5 1.51

PR3 7867 7.4 39.00 7870.0 3.0 0.0004

Price : Pods Rs. 8.00/- kg, Haulm Rs. 0.50/- kg: 1 = Irrigation depth, R = IW/CPE ratio.

Reddy, G.B., Reddy, S.R. and Reddi, G.H.S. 1981. High groundnut (Arachis hypogaea L.} varieties. M.S¢
frequency irrigation for incteasing groundnut pro- {Ag) Thesis, Andhra Pradesh Agricultural Uni-
duction, Qilseeds Journal. 11 : 19-24. versity, Hyderabad.

Reddy, S.R., Reddy, G.B. and Reddi, G.H.S. 1980. Frequency ~ Shinde, G.G. and Pawar, K.R. 1984. Effect of water stress
and depth of immigation on pod yield of groundnut. at critical growth stages on growth and yield of
Indian Journal of Agronomy. 25 @ 571-576. groundnut in summer season. Journal of

Maharashira Agricultural Universities. 9 © 26-28.
Reddy, T.T. 1974. Effect of two soil moisture regimes

during three growth stages on growth and yield of
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ETHREL EFFECTS ON TOTAL PHENOL CONTENT IN
SUNFLOWER

CH. ARUNA KUMARI and B. GOPAL SINGH
Department of Plant Physiology, College of Agriculture, Rajendranagar, Hyderabad - 30.

ABSTRACT

Effect of pre-harvest sprays of ethrel (2-chloro ethyl phosphonic acid} on total phenol content in
sunflower revealed that its content decreased with increase in the concentration of ethrel in pericarp
and embryo. Ethrel at 250 ppm was more effective in decreasing the total phenol compared to 75 and
150 ppm ethrel sprays. An inverse relationship was observed between germination and phenol content
in achenes. Among the cultivars S5-56 responded better to ethrel compared to Morden.

Key words : Ethrel, phenol, sunflower.

INTRODUCTION

Seeds of sunflower exhibit a dormancy period
ranging from 35-45 days after anthesis (Srivastava
and dey, 1982). This inherent inadequacy delays
the seed production programmes of hybrids, where
a continuous germination of seeds is required.
Further, in hybrid seed programmes synchronous
flowering of male and female parents is very much
essential. Extensive staggering of the parental
planting dates result due to differential seed
dormancy of parents.

Occurrence of dormancy in seeds be related
to the amount of phenolic compounds in seeds.
Lane (1965) observed sunflower dormancy as
phenolic type. Even in groundnut, the increase in
the levels of the phenolic compounds with seed
development rendered the seeds to be dormant
(Sriramulu and Rao, 1971). These compounds
responsible for inhibition of germination and
growth were identified as phenolic (hydrobenzoic
acid), cinnamic acid (cinnamic and ferulic) and
unsaturated lactones {coumaric and para-scorbic
acid) (Ketring, 1973). The higher amounts of the
above compounds had an additive inhibitory effect
on germination in dormant sunflower types
compared to nondormant ones (Cvikrova ef al,
1994). ¥threl was reported to counteract these
inhibitory substances and stimulate germination

(Zade et al., 1994). Hence the present study was
undertaken to examine the utility of ethrel in
reducing the total phenol content in sunflower
seeds and thereby relieving the seeds from innate
dormancy.

MATERIALS AND METHODS

The effect of pre-harvest sprays of ethrel on the
total phenol content in the pericarp as well as
embryo was studied in the genotypes of sunflower
viz., Morden and 58-56 during rabi, 1996 at College
of Agriculture, ANGRAU. Rajendranagar.
Hyderabad.

Different concentrations of ethrel viz., 75,
150 and 250 ppm were sprayed exclusively on the
capitulum from the day of anthesis at weekly
intervals till harvest. After 5 days of every spray,
seeds were sampled and the total phenol content
was estimated. A sampte of 500 mg each of pericarp
and embryo in three replicates was taken and
homogenized separately with Sml of 80% ethanol
in a glass mortar and these samples were used to
determine the total phenol content in the pericarp
and embryo (Malick and Singh, 1980).

After every 5 Days of the chemical spray,
the developing seeds, preferably from outer
peripheral in the capitulum, were collected and used
to study the germination percentage (ISTA, 1976).

" Received for publication in February, 1998
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RESULTS AND DISCUSSION

The total phenol content was significantly more in
the pericarp compared to embryo in both the
varieties viz., Morden and SS-56 at 7 DAA (Fig I,
11). In general, the mean values for total phenols in
untreated seeds of Morden and 85-56 were 6.00
and 5.46 mg g-1 especially in pericarp (Fig 1).
Further, a comparison of varieties indicated that
the total phenol content was also significantly
more inembryo of Morden (5.48 mg g-1) compared
to the value of Smg g in $8-56 at 7 DAA (Fig IT).

The total phenol content in pericarp and
embryo of both the varieties decreased as the seed
advanced in its developmental mode and the
reduction was more remarkable in ethrel treatments
at 250 ppm(Fig L IT)

The extent of decrease in total phenol
conient at 150 and 75 ppm was not as effective as
observed with 250 ppm. It was observed that the
seeds did not attain germinable capacity in either

321

of the varieties viz., Morden and §5-56 or with any
of the ethrel treatments upto 14 days after anthesis
(DAA). These seeds started germinating only from
21st day after anthesis in control as well as ethrel
treatments (Table [ ).

Among the different concentrations, ethrel
at 250 ppm was more effective in decreasing total
phenols to the levels of 3.16 and 2.23 mg g-1 in
pericarp (Fig I}and to an extent 0f 1.94 and 1. 48 mg
g-1 in embryo of Morden and S5-56 respectively
at21 DAA. Hence there was a significant increase
mn germination (69-70) due to ethrel in both the
cultivars compared 10 25-29 per cent in control
(Table I). Though the seeds responded to
germination at 21 DAA, the values appear to be
above the certification standards (70%) only at 28
DAA. But in control the values of certification
standards were attained at 15 and 45 days after -
physiological maturity in SS-56 and Morden
respectively, which denates the primary dormancy
pertod of 15-45 days in the genotypes studied.

Table1: Effect of Pre-harvest sprays of ethrel and water at different days after anthesis on germination
percentage in intact seed of sunflower
Days after anthesis
21 DAA 28 DAA

Treatments Morden S$8-56 Mean Morden §8-56 Mean
Control 252 292 27.2 42.2 59.6 50.9

(30.12) (32.70) (31.41} (40.51) (50.53) (45.52)
Waterspray 35.5 49.1 42.3 62.10 7316 67.63

(36.56) (44.50) (40.53) (52.02) (58.80) (55.41)
Ethrel 48.5 503 54 .4 65.2 75.63 70.41
75 ppm (44.17) (50.90) (47.53) (53.87) (60.42) (57.14)
Ethrel 57.4 65.3 61.35 71.6 81.26 76.43
150 ppm (49.20) (53.90) (51.58) (57.79) {64.35) (61.07)
Ethre! 69.1 70.0 §9.55 8§2.23 B7.9 85.06
250 ppm (56.27 (56.80) (56.53) (65.07) (69.64) (67.36)
Mean 47.14 5478 64.66 75.57

(43.27) (47.74) (53.83) (60.75)

Values within parenthesis are arc-sine values

CD at 5% Var 0.43 0.153
Treatment 0.69 0.811
[nteraction 0.980 1.14
S.Em 0.104 0122
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This may be attributed to the interference of
dormancy inducing factors (phenols) with the
normal development and maturation of embryo to
retain the seed in dormant condition for sorme more
time.

The dormancy inducing factors like
phenols and other inhibitors in the maternal
structure (pericarp) surrounding the embryo are
usually counteracted or balanced by the hormones
to release the seeds from dormancy. Inadequate
supply of hormones from the mother plant to the
seed would be one of the possibilities for innate
dormancy and in nature this will be fulfilled during
the after ripening.

The cthrel treatments enhanced the
germination by counteracting the adverse effects
of phenols and other inhibitors. These results
further clarify that dormancy in sunflower is
controlled by internal (endogenous) and external
(exogenous) factors (Krishnamurthy, 1990}
Irespective of the inadequacies causing dormancy,
itis the embryo that has to finaily overcome them
and respond to the conditions otherwise
favourable for germination. The internal factors
may be assoriated with the changes in the levels
of total phenols in the embryo and pericarp. The
chemical changes in these may operate for the
maintenance or release of dormancy.

Hence, the actual mechanism of dormancy
in sunflower can be assessed by the changes
related to promoters, inhibitors and secondary
metabolites viz., phenols. Thus, dormancy is said
lo be relieved depending on the interaction
between inhibitor - promoter complex in the
developed seed.

However, our approach to mediate the
above inadequacy through pre-harvest application
of ethrel further elucidated that its supply at 250
ppm can effectively reduce the total pheno!
content in pericarp and embryo and influence
germination. These studies may also help in

_understanding the changes associated with ethrel
phenol ratios in the seed. The mechanisms of

|

.
3 ——
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phenol release differ from species to species and
the relation between phenol content and
occurrence of dormancy remains still speculative.
However, a detailed study has to be conducted at
the molecular level to understand any role of genes
in regulation of seed dormancy.

Further, shortening of the duration of
dormancy peried by pre-harvest ethrel sprays
would be useful to the seed corporations as well
as farmers for timely use of the seed without
resorting to the tedious process of breaking
dormancy before sowing.
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PREFERENTIAL VISITS OF HONEY BEE SPECIES TO
MALE STERILE AND MALE FERTILE LINES OF
SUNFLOWER

ARPITAROY,N.S.BHAT, K. VIRUPAKSHAPPA and G.C. KUBERAPPA
Project Co-ordinating Unit (Sunflower), UAS, GKVK, Bangalore - 560 065.

ABSTRACT

Activity of four honey bee species, viz. Apis dorsata, A. cerana, 4. meflifera and A. florea was siudied
on two sunflower lines, one male sterile (A line ot CMS line) and the other its counterpart male feriile
line {matintainer of A or B line). On CMS line, 4. cerana was predominant (63%) in the foreroon and
A. mellifera in the afternoon (47-86%). On male fertile line A. dorsata and A. cerana were more active
in the moming (37-40%). The comparitive distribution of these species on CMS and maintainer lines
planted in 3 : | row ratio showed distrinct patterns. Exepting 4. cerana other bee species visited
maintainer lines more number of times than CMS line. The time of the day did not influence the
frequency of visit of bees to these lings significantty. Distribution of bee species on Tows of TMS block
at different distances from adjoiningmaintainer block revealed no definite influence of pollen parent

rows on bee visits to male sterife rows.

Key words : Honey bee, A line, B ling, sunflower.

INTRODUCTION

Three honey bee species viz. Apis dorsata, Apis
cerana and Apis florea are sympatric and
successfully co-exist in parts of Deccan India
wherever the flora is abundant. The feral
population of these species construct semi
permanent nests and may compete for their forage
from certain flora instead of from the plethora of
flora available in that area. The availability of
vartous species to co-exist would depend on the
partitioning of food resources available in the area,
The manner in which bee species are distributed
among the resources would indicate the pattern of
species interaction, extent of food availability from
each source and the energy requirement by them
(Roubik, 1989}, So the larger bees are likely to tend
to forage on richer sources whereas smaller bees
can profit from scanty resource. Sunflower
produces prolific amount of pollen and nectar
{Gowda, 1996} and is being foraged by all the four
species of honey bees including 4. mellifera (Sinha
and Vaishampayan, 1995, Swaminathan and
Bharadwaj, 1982, Satyanarayana and Seetharam,
1982). Sunflower hybrid seed production system

includes crossing between cytoplasmic male sterile
lines {CMS or A) and restorer line (R lines) and
maintainer line (B). The former one is devoid of
pollen and the latter two produce both pollen and
nectar (Gowda, 1996), It is likely that the bee species
would distribute differentially among male sterile -
and male fertile lines due to the difference in the
resource. Further, the better distribution of these
species between male sterile and male fertile lines
would enhance cross pollination. The information
on these with respect to the bee species and the
time dependent resource exploitation is not
available. Therefore an attempt was made to
understand the time and resource partitioning
among bee species on sunflower pollen producing
and non producing lines.

MATERIALS AND METHODS

The investigation was carried out using CMS line
{A) and its maintainer line (B) of Pro Agro
sunflower hybrid at Ardeshhally of Bangalore
district. The A and B lines were planted in about
twoacresinaratioof 3 : 1 in two different adjoining
blocks with a spacing of 60 x 30 cm (Block planting)

Received for publication in August, 1997
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during Rabi 1995. In another plat of similar size, A
and B lines were planted aternately in row ratio of
3: 1 (Sandwich method). In the block, the CMS
block was demarcated into three replications in
such a way that each replication had forty rows
running parallel to seed parent rows at different
distances under each replication. The row adjacent
to pollen parent and subsequent fourth row
successively away tfom pollen parent were tagged
and in each row five plants were selected for
observation. In sandwich planting four blocks were
selected and in each block pollen line, CMS line
adjacent to pollen line and CMS line ofie row away
from pollen line were randomly chosen under each
replication. Five tagged plants per line were used
for observation on bee activity.

The bee activity was observed at 0900,
1200 and 1500 hours for three days during peak
flowering period. Hundred bees were counted
randomly on CMS and maintainer lines for three
days at 1000,1200, 1400 and 1600 houys. The bees
visiting this crop belonged to feral populations of
A. dorsata, A. cerana and A. floreq and hive
populations of A. melfifera {3 colonies).

RESULTS AND DISCUSSION

Among the species of bees visiting CMS line, 4.
cerana was the most predominant one (63%) at
1000 hours (Fig 1). With the progress of the day, A.
meflifera activity became predominant, which was
47, 57 and 86 per cent respectively at 1200, 1400
and 1600 hours. Proportion of 4. dorsata remained
steady and that of 4. cerana declined gradually
with the progress of the day from 63.] per cent at
1000 hours to 5.81 per cent at 1600 hours. On
maintainer line, A. dorsata (39.8%) and A. cerana
(37.2%) were more predominant (Fig 2), At 1200 4.
Slorea was the dominant one with its proportion of
68.9 per cent of the total bees. At 1400 hours, 4.
dorsara was not found visiting these lines,
whereas A. florea was still more active with 79.6
per cent of the total bees. At 1600 hours, both 4.
mellifera (38.4%) and A. florea (41%) were the most
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frequent visitors.

The observations on the proportion of
each species on CMS and maintainer lines revealed
that A. mellifera activity improved with the
progress of the day whereas, A. cerana activity
declined. These two species appeared to
complement each other in maintaining steady
pversl) activity of bees on sunflower. Sinba and
Vaishampayan (i995) observed that the
predominant honey bee was 4. mellifera among
A. dorsata, A. mellifera and 4. florea on both
male and female parents of sunflower. Comparing
the bee proportions on CMS lines and maintainer
lines it was clear that A. dorsata was the prominent
visitor only at 1000 hours on pollen line and 4.
florea intensity was distinctly higher during other
hours on the pollen line. A. mellifera and A. cerana
were dominant of four bee species on CMS line
than on pollen line. Their activity on both the lines
was Jess discriminatory. The above findings
suggest that 1. A, dorsata and A. cerana exploited
the pollen resource no sooner the dehiscence took
place. 2. The scantily available pollen left out by
the above species could be efficiently gathered
by the little bee, A. florea 3. A. mellifera seemed to
be more involved in the nectar gathering, especially
at the later part of the day.

When three rows of the CMS line were
planted alternatively with a pollen line (sandwich
planting), the total bee activity constituting four
bee species recorded on them revealed that pollen
line was significantly more attractive compared to
the CMS line (Table 1). Further, the distance of
CMS lines by 0.6 and 1.2 m from pollen line did not
cause any difference in their ability to attract the
bee species on them. The mean activity of four
species of bees on two rows of CMS and the pollen
line showed significant difference between the
above genotypic groups (Table 1). Irrespective of
genotypes, the activity of 4. cerana was
significantly the highest (1.74 bees/5flowers/5min)
followed by that of A. dorsata (1.0 bee/5 flowers/3
min) and 4. mellifera (0.35 bee/5 flowers/5 min)
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and A. florea activity was significantly thelowest
{0.08 bees/5 flowers/s minj.

The differences in the density of four bee
species on the sunflower crop, irtespective of the
genotypes, may be ascribed to the differences in
the feral populations of A. dorsara, A. cerana, A.
Jflorea and hive populations of 4. mellifera bees.
However, the high activity of bees on pollen lines
as compared to CMS line is probably due to the
reward of pollen in addition to nectar in the former
and nectar only in the latter.

In block planting, irrespective of
genotypes, the highest activity of A. micflifera was
recorded (1.32 bees/5 flowers/5 min) followed by
A. cerana {0.845 bees/ 5 flowers/S min), 4 dorsata
(0.546 bees/5 flowers/5 min) and A. floreq (0.318
bees/5 flowers/Smin) with a significant difference
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between them (Table 2). The interaction between
the species and different time of the day for the
diumnal activity was also significant. For example
the activity of A. dorsata at (900 hours was the
highest which sharply decreased towards the later
part of the day. The activity of 4. mellifera was
converse to the above. The density of 4. cerana
on these lines though declined with the time. it
was gradual. 4. florea hardly foraged at 0900 hours
but its visits increased at 1200 hours and 1500
hours irtespective of lines. The activity ofbees on
pollen line was highly significant (5.78 bees/
5flowers/5 min) compared to CMS line at all
distances from pollen block (Table 3). The activity
of these did differ between rows of CMS block
without any definite pattern and this variation
seems to be incidental. Satyanarayana and
Setharam (1982) observed that the bee activity wemnt

Table 1 Mean activity of diffevent species of honey bees on CMS and maintainer lines under sandwich
planting
(Vistis per 5 flowers per § min)

Lines A. dorsata A. mellifera A. cerana A. florea Mean
CMS (0.6m) 0.00a 0.14a 1.93bc 0.00a G.51a
CMS {1.2m) 0.26a G.16a 1.90bc 0.06a 0.57a
Maintainer 2.74¢ I.46b 1.43b 0.17a 1.45b
Mean 1.00c 0.55b 1.74d 0.08a

Figures followed by the same letters are on par, 0.6 and 1.2m refer to distance from poilen line

Table2: Mean visits of different species of bees on sunflower lines (maintainer and CMS lines) at
different times of the day planted in block method.

Time A. dorsata A. mellifera A. cerana A. florea Mean

200 1.407cfg 0.672cd [.050def 0.004a 0.783

1200 0.134ab 1.26lef 0.320cde 0.460bc 0.669

1500 (1.099ab 2.034g 0.666cd 0.496bc 0.824

Mean 0.546b 1.322d 0.845¢ 0.318a

Figures followed by same letter (s} are on par.
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LD 1200 14Ca

Fig-1 : Proportion of different honey bee species on CMS line at different times of the day
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Fig-2 : Proportion of different honey bee species on maintainer fine at different times of the day
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Table3: Mean honey bee activity on CMS rows
at different distances from pollen row

and on pollen row

Distance (m) Bees per STlowers per Smin

0.6 0.556de
2.4 0.257a
4.8 0.25%7a
7.2 0.402abc
9.6 0.370abc
12.0 (.320ab
14.4 .382abe
16.8 0.603¢
19.2 0.460cd
21.6 0.357abc
Pollen row 5.780f1

Figures followed by same letter(s) are on par

on decreasing on CMS row which is contradictory
to our findings. However, similar to our
observations were made by Hoffman and Martin
(1993) who recorded A. mellifera activity on
sunflower.
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EFFECT OF PLANTING DATES ON OCCURRENCE OF
DISEASE-PESTS IN MUSTARD VARIETIES

JYOTISINGH, 5. K.SRIVASTAVA and RATENDRA SINGH
C.S. Azad University of Agriculture and Technology, Kanpur - 208 002.

ABSTRACT

Four indian mustard varieties viz.. Varuna, Vardan, Rohini and Vaibhav were tested for disease and pest
reaction and grain yield in relation to sowing dates during 1991-92 and 1992-93. It was observed that
varieties differed in respect of disease-pest infestation and grain yield and it was highly influenced by
sowing dates. Early sowing (30th September) recorded lowest disease and pest scare with highest grain
yield. The disease and pest infestation enhanced with decrease in yield in subsequent sowings fe.. 15th
October, 30th October and 15th November. However, the altcrmaria blight and saw-fly score decreased
in late sowing ie. 15th November and thereafter. Rohini was most tolerant variety against alternaria
blight, while Vardan and Varuna were tolerant to white rust disease, Varuna was least preferred by the
rustard aphid and leaf miner, while Rohini was most susceptible to aphid. Vaibhav was most tolerant
to mustard saw-{Ty. Vanety Rohini gave highest average gram yield (12.25 g/ha) followed by Vaibhav
(11.92 g/ha). Varuna (10.65 g/ha} and Vardan (§0.25 g/ha).

Key words .

INTRODUCTION

In India rapeseed and mustard are very important
oleiferous crops affected by a number of diseases
and pests limiting productivity of the crop over a
wide area. The losses due to diseases have been
recorded in the range of 10-70% (Racof, 1995). The
most wide spread and destructive diseases of
rapeseed mustard m India are- Alternaria blight,
white rust. downy mildew, powdery mildew,
Sclerotium rot and bacterial rot. Besides diseases
thirty eight insect pests are known to be associated
with different stages of rapeseed-mustard crops
in India. The mustard aphid, Lipaphis erysimi
(Kalt.) 1s the key pest through out the mustard
growing belt, which causes 35.4 to 73.3% yield
loss in different agroclimatic regions, while saw-
fly, Athalia lugens proxima (klug) and leaf miner
Chromatomyia horticola {Goureav) are
considered as the major pests of the crops
{Bakhetia and Sekhon, 1989}. Agreat deal of work
has been done on chemical contro} of diseases
and pests in mustard but environmental

Mustard, varicties, sowing dates, diseases, insect pests, yield.

imbalances are the major problems in various
regions due to unplanned and excessive use of
chemicals. To over come some of these problems
Integrated pest management (IPM) has opened
new avenues to hamess the optimum benefits with
minimum/negligible disturbance to the nature. An
attempt has been made to exploit the potential of
mustard varieties through altering the planting
dates to avoid the pressure of diseases and insect-
pests with least disturbance to the environment,

MATERIALS AND METHODS

A field tmal was conducted at Regional Research
Station, Manpuri in South-westem Semi-arid Zone
of Uttar Pradesh, with four mustard varieties
namely, Varuna, Vardan, Rohini and Vaibhav. They
were planted on four dates 1e. 30th September,
15th October, 30th October and 15th November
with three replications in a split-plot design. A
uniform plant population with row to row spacing
of 45 cm and plant to plant spacing of 15 ¢cm was
maintained. A uniform dose of NPK at the rate of

Received for publication in August, 1997
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60:40:40 kg/ha was applied as basal dressing in
the form of urea, diammonium phosphate and
muriate of potash, respectively. Rest 60 kg N was
applied as top dressing at first irrigation after 33
days of sowing.

Observations were recorded on intensity
of Alternaria blight and white rust as they were
the major diseases at the station. Other diseases
were economically insignificant, therefore, not
taken into account. Besides the population of
mustard aphid per plant, mustard saw-fly grubs
per plant and number of mines per leaf of mustard
leaf-miner were recorded at weekly interval on
selected tagged plants. Average of the
observations are presented in Table 1 and 2. Finally
the yield dara were recorded.

RESULTS AND DISCUSSION
Effect of planting dates
Disease incidence

The mean data revealed that the minimum intensity
of Alternaria blight (21.76%) was recorded in 30th
September sowing, which enhanced in subsequent
1 5th October (28.01% ) and 30th October (27.20%)
sowing. These results support the findings of
Hawlidar er al. (1989), Mian and Akande (1989)
and Raoof (1995), who have recommended early
sowing for minimum damage of crop from Alternaria
blight disease. However, in the present study there
was a declining trend in disease score after 15th
October planting. The reason of higher score in
the crop sown during 15th to 30th October may be
due to exposure to favourable weather for disease
development. Mimmum score of white rust disease
was also recorded in early (30th September) sowing
with a rise in subsequent sowings. Similar results
have been reported by Kolte eral. (1986) and Lakra
and Saharan { 1990).

Insect-Pest infestation

The major pests infesting the crop were mustard
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aphid, saw-fly, grub and leaf mner. The data (Table
2) revealed that early sown crop escaped from
major pests viz., aphids, mustard saw-fly ang leat
miner. Early sowing on 30th September escapegy
from attack of mustard aphids, while late sowing
on 15 th November recorded maximum populatio
of aphids (152.09/plant). Similar results have beey,
reported by Singh et al. (1984) and Mathur ang
Singh (1986).

As regards the attack by mustard saw-fly,
the mintmum grub population was recorded ip
early (30th September) and timely (15th October)
sown crops, while maximum was scored in 30ty
October sowing. Here again there was fall in grub
population in 15th November sowing. The highest
grub population in October may be due to exposure
of crop to congenial weather parameters. Similar
results have also been reported by Mathur and
Singh(1986).

Leaf miner was another serious pest in the
present study, The early (30th September)and timely
sown crop { 15th October) did notreceive this pest.
Maximum incidence (3.48 mines/leaf) was recorded
in late sown crop (15th November).

Grain yield

Resulis presented in Table 1 showed thar early
sowing on 30th September gave higher grain yield
{19.32 g/ha) than the crop sown on later dates
during both the years. Every fifteen days delay m
sowing reduced grain yield considerably. Maximum
yield loss (83.80%) was recorded in 15th November
sowing. This yield reduction was mainly due to
disease and pests infestation. Saint (1984) also
reported yield loss in late sown mustard.

Response of Varieties
Disease Incidence

The data revealed (Table 1) that Rohini was most
tolerant variety for Alternaria blight showing 18.56
per cent disease incidence followed by Vardan and
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Fable 1: Effect of planting dates and varieties on the disease intensity and yield in mustard

-——‘_-——7 - . .

freatment Allernaria blight { %) Wihite rust ( %) Yield (g/hay

1992 1993 Mean 1992 19913 Mean 1992 1993 Mean

—-'--_-'—_

palnting dates

joth Sept 34.42 21.76 21.76 0.92 9.94 5.39 18.16 19 82 19.82
(3592 (2270 (27.81) (5.53) {18.38) (13.43)

15th Oct.  34.42 22.04 2%.01 0.83 15.07 5.88 13.62 15.49 14.55
(35.92) (28.00) {31.96) (5.24) {22.84) (14.04)

j0th Oct. 3218 22.52 27.20 t1.51 19.9 i5.24 10.35 14.33 12.64
{34.56) (28.33) {31.44) (19.44) (26.53) (22.98)

15t Nov.  29.80 18.95 24.17 12.90 I1s.01 18.94 4.48 .97 3.22
(33.09) (25.81) (29.45) (25.72) (25.88) (25.80)

C.D (0.05)  1.68 0.79 1.23 4.10 1.14 2.62 1.69 1.81 1.75

Varieties

Varuna 42.06 38.07 40.04 9.81 12.41 11.07 9.47 11.83 10.65
(40.43)  (38.10" (39.26) (18.25) (20.63) (19.44)

vardan 29.71 18.40 23.81 9.54 11.64 10.56 8.99 11.52 10.65
(33.03) (25.40) {29.21 (17.99) (19.95) (18.97)

Rohin 22,10 i5.28 [8.56 T.18 19.13 12.55 9.14 15336 12.25
(28.04) (23.01)  (25.52}  (15.55)  (25.95)  (20.75)

Vaibhav 315.54 15.84 25.03 7.11 20.12 13.15 10.34 13.50 11.92
(36.60)  (23.45)  (30.02)  (i547)  (27.0%) (21.27)

C.D.(0.05) 627 0.57 3.42 NS 0.67 0.33 113 1.20 1.16

Figures in parenthesis are angular transformed values

Varupa with 23.81, 25.03 and 40.04 % respectively.
The intensity of Alternaria blight in vardan and
Vaibhav were statistically at par. As regards white
rust, on the basis of two years average, minimum
incidence was recorded in Vardan (10.56%)
followed by Varuna( 11.07%), Rohini{12.55%) and
Vaibhav (13.15%). Khetmaloo et «/. (1994) also
reported Varuna to be moderately susceptible to
Albugo candida.

Insect-Pest incidence

The major pests attacking the crop were mustard
aphid, saw-fly, grub and leaf-miner. It was found
that variety Varuna was most tolerant to the mustard
aphid. The average incidence of aphid in Varuna
was 61.33 per plant followed by Vardan (68.75),

Vaibhav {72.34) and Rohini (96.24}, Variety Varuna
was most resistant fo leaf-miner also, scoring 2,35
mines per plant followed by Vardan (2.36), Rohini
{4.11} and vaibhav (4.80}(Table 2).

Variety Vaibhav was least preferred by the
mustard saw-fly with an average of 2.73 grubs per
plant followed by Varuna (2,76}, Rohini{2.90) and
Vardan (3.09).

Grain Yield

The varieties differed markedly in grain yield.
Rohir gave sigmficantly higher average grain yield
(12.25 g/ha} followed by Vaibhav (11.92 g'ha),
Varuna (10.65 g/ha) and Vardan (10.25 g/ha). Kumar
et al. {1989) also found that Rohini out yielded
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Table 2: Effect of planting dates and varieties on the incidence of insect pests in mustard.

T —
Treatment Number of mustard aphids Number of mustard saw-fly Number of mines per leaf
per plant (1Gcm central twigs) grubs ner plant made by mustard leal syper
1992 1993 Mean 1992 1993 Mean 1992 1993 Mean
Planting date
30th Sept 0.00 0.00 0.00 0.00 0.65 0.32 0.00 0.00 0.00
15th Oct. 23.53 0.00 11.76 1.87 0.74 1.30 0.00 0.60 0.00
30th Oct. 3023 14.66 22.44 5.97 4.12 5.04 4.74 1.94 334
15th Nov. 167.96 136.22 152.09 3.88 1.82 2.85 5.96 1.00 348
C.D. (0.05) 6.67 12.57 9.62 0.05 0.06 0.05 0.06 0.04 0.05
Varicties
Varuna 59.91 62.76 61.33 379 1.73 2.76 3.33 1.38 2.3s
Vardan 69.02 68.49 68.75 411 2.07 3.09 3.38 1.34 2.36
Rohim 92.96 99.53 96.24 396 1.84 2.90 6.88 1.35 4.3
Vaibhav 73.71 7097 72.34 3.70 1.69 2.73 7.81 1.80 480
C.D. {005y 5.3 4.41 4.717 .05 0.06 0.05 0.14 0.20 .17

(14.31 g/ha) Vardan and Vaibhav in Central Zone = Khetmaloo. M.B.. Lambhate, 5.5, Tendulkar, A.V. and

of India. The interaction effect of planting dates Rodpge. RG 1994. Reaction of mustard cultivars
. . N against white rust. Jowrnal of Maharasinra Agri-
- and varieties were non significant in disease-pest culture Universities. 10(2) : 288-289

infestation as well as grain yield.
Kolte, S.J., Awasthi, R.P. and Vishwanath. 1986. Etfect ol
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BIOLOGICAL CONTROL OF COLLAR ROT
(Aspergillus niger Van. Teighem) OF GROUNDNUT

SUKANTA DASGUPTA and S.K.RAJ
Department of Plant Pathology, Faculty of Agriculture Bidhan Chaudra Krishi Viswavidyalaya,
Mohanpur - 741252, West Bengal.

ABSTRACT

Trichoderma harzianum was found to inhibit the growth of two viruient isolates (soil isolale 16 and
seed isolate 24) of A niger by 63% and 58%. respectively after 72 hrs of inoculation in dual culture in
Petridishes; manifested by producing branches inside the conidiophores resulting into rupturing of
conidiophores. In different soil environments {non-autoclaved, autoclaved/contaminated with 7.
harzianum) collar rot disease incidence was more in autoclaved soil. Seed treatment with 7. harzianum
after storing upto 5 months reduced collar rot incidence when inoculated with A. niger.

Key wards : Biocontrol, Trichoderma harzianum, Aspergiflus niger, autociaved soil, Collar rot, groundnus

INTRODUCTION

Groundnut cultivation is gaining importance as
oilseed crop in the Gangetic plains of West Bengal.
But due to repeated cultivation of groundnut for
years together int the same field, inoculum density
of Aspergilius niger, the causal agent for collar rot
disease is increasing at a constant rate and recently
threatening groundnut production in the state. To
check collar rot or seed rot or pre-emergence
damping off disease, fungicides are generally used.
But due to their low persistance and having
residual toxicity, research towards the management
of collar rot disease has been focused to select
bioconirol apent as a durable, safe and cost-
effective alternative to soil applied chemicals.
Among the biocontrol agents, Trichoderma
harzianem has been selected for the management
of collar rot of groundnut. 7. harzianum has been
used against various plant pathogens in different
crops (Lewis and Papavizas, 1980; Cook and Baker,
1983},

MATERIAL AND METHODS

Ten isolates of Aspergillus niger were selectively
isolated from groundnut cultivated soils from
different agroclimatic zones of West Bengal using
M3, SIB medium. Their relative pathogenicity was
tested against groundnut cultivar Phule Pragat
(JL-24). The isolates were identified by Division of

Mycelogy and Plant Pathology, JARI, New Delhi.
The culture of T. harzianum was collected from
Departmental laboratory BCKV and both fungi
were maintained in PDA medium. The efficacy of
T harzianum was tested both in vitro and in vivo
condition.

In Vitre + A 5 cmdisc of 4. niger solate- 16 (a soll
isolaie) and isolate-24 {a seed isolate) were tesied
as virulent isolates and transferred to PDA medium
in 10 cm diameter Petriplates. A 5 cmidisc of 7
harzignunt, 2-3 cm, away from the edge was placed
on the medium of the plate at a distance of 2 cm
from the disc of A. niger. Three replications were
used along with a blank (contrel). The plates were
incubated at 28 +1°C in a BOD. The percentage of
reduction in growth of A. niger colony was
calculated after 24h and 72h of incculation. To note
the mycoparasitism, the intermingled hyphae of T
harzianum with A. niger were mounied on slides
and observed in the microscope. Inhibition of
growth of 4. niger was calculared by the following
formula:

Reduction % of Linear growth =

R, = Radium of normal growth

R, = Radium of inhibited growtli

]

Received for publication in August, 1997



Sukanta Dasgupta and S.K. Raj

Invive : Seed dressing with T Aqrzianum spores

Spore suspensions (250 x 10 spores/m} of
7. harzianwm) from 7 days old culture were mixed
with surface sterilized groundnut seeds @ 20 ml/
20 g of seeds. Seeds mixed with equal quantity of
sterile water was considered as control. Virulent
isolate of (Isolate 16). A. niger grown in sand maize
meal medium was mixed with the soil of earthen
pots (@ 30% of soil weight, 5 days before sowing
of the treated seeds. Four replications were used
and watering was done as and when required. The
percentage of incidence of seed rot and collar rot
was recorded.

in the second method both the fungi of T,
harzianum and A. niger (isolate 16) were grown in
sand maize mea) medium for 10 days at 28 £1°C,
Sandy loam soil collected from upland cultivated
field was mixed with fungal inoculum in the ratio of
1:1{v/iv) and kept in 10 cm surface sterilized
earthen pots, Soil was used as autoclaved and non
autoclaved conditions In this experiment. The
upper 5 cm of potted soil was mixed with the
inoculum. Ten groundnut seeds were surface
sterilized and sown in each pot. There were 10
treatments viz. T, = inocutum of T. harzianum in
autoclaved soil; T,= Inoculum of 7. harzianum in
non autoclaved soil; T, = Inoculum of A. niger
(isolate 16) in autoclaved soil; T, = Inoculum of 4.
niger in non autoclaved soil, T, = Inoculum of 4.
niger in autoclaved soil and seed sown after seed
dressing with 7. harzianum (250 x 10° spores/ml).
T, - Inocuium of A. niger in non autoclaved soil
and seed sown after dressing with 7. Aarzianum;
T, = Both the inoculum of 7. harzianum and 4.
niger mixed with autoclaved soil; T, = Both the
inoculum of T, Aarzianum and A. niger with non
autoclaved soil. T, = Surface sterilized seeds in
autoclaved soil; T, = Surface sterilized sown in
non autoclaved soil. For each treatment four
replications were maintained and kept 1n glass
house. Disease incidence was recorded upto 45
days after sowing (DAS}.
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An experiment was also conducted to find
out the efficiency of biocontrol agent with T
harzianum at long storage after seed dressing.
Twao separate spore suspensions (250 x 10“ spores/
ml) of Trichoderma harzianum and A. niger
(isolate-16) were prepared from 7 days old culture
and the method of seed dressing was used as T, =
200 nos. Surface stelized seeds treated with the
spore suspension of 7. harziumum 20 ml/100 g
seeds and dried in shade: T, = same as T, and after
2 days, same seeds were treated with 4. niger and
dried in shade: T, = 200 surface sterilized seeds
treated with the spore suspension of A. niger 20
ml/100 g seed and then dried in shade; T, = 200
surface sterilized seeds soaked 1n sterile water and
then dried in shade was used as conmol. All the
meated seeds were stored in different paper packets
upto 5 months. Incidence of seed rot and collar rot
were recorded at one month interval. In each
treatment there were three replications,

RESULTS AND DISCUSSION

Trichoderma harzianum was found to inhibit the
growth of two A. niger isolates (Isolate-16 and
Isolate-24) by 60.46% and 60%,. respectively after
72 h of inoculation in dual culture in Petnidish,
though no significant reduction was observed in
between two isolates (Table 1). The intermingled
hyphae from dual culture plates, when observed
under microscope, T. harzigntm was found to
penctrate frequently the conidiophores of A. niger
after coming into direct contact with each other.
The parasitic hyphae coiled around the vegetative
hyphae. The parasitic behaviour of Trichoderma
was recorded to be of a necrotrophic or destructive
type (Bamet and Binder, 1973: Gupta er al.. 1979,
Transmo and Dennis, 1978; Upadhyay, 1979). The
hyphae of 7. harzianum was found to produce
branches inside the conditiophores after
penetration which causes repturing of 4. niger
conidiophores,

In glass house condition, it was observed
that all the treatments showed significant reduction
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Table 1: Effect of T. harzianum on the growth of 4. niger after 24 hrs and 72 hrs of inoculation
A, niger Liner growth (mm)
Isolates 24 hrs 72 hrs

Rl R2 Reduction (%) R1 R2 Reduction {%)
Isolate 16 1g*= 9 32.63 43 17 60.46
Isolate 24 17 B 52 40 16 60

of collar rot as well as pre-emergence damping off.
The treatment T, and T, showed no adverse effect
on plant. In T, and T, it was observed that 4.
niger developed more collar rot disease due to
artificial inocutation of the inoculum on which no
biocontrol agent was added. Though disease
developed more in autoclaved soil than non
autoclaved soil, may be due to absence of other
antagonistic saprophytes, but no significant
difference was observed among them setves. In T,
and T, it was observed that seed dressing with T.
harzianum significantly reduced the seed and
collar rot incidence both in autoclaved and non
autoclaved soil, though reduction was not
significantly different among themselves. T, and
T, also showed results similar to T, and T, and no
significant difference was observed among
themselves (Table 2).

It was observed from the above
experiments that seed dressing with T, harzianum
and soil application of the same bioagent had no
significant difference in reduction of collar rot as
well as pre-emergence damping off, but bioconirol
agent has a significant effect in reduction of collar
rot and pre-emergence damping off in groundnut.

Study on seed dressing of groundnut seeds
with 7. harzianum and storage on paper packets
for viability and efficiency to control collar rot
disease was also conducted and observed that
upto 5 months storage after seed dressing, the T
harzianum also reduced seed rotting and collar

rot incidence significantly over untreated control.
In case of pre-emergence damping off or seed
rotting, it was observed that T Aarzianum provided
good protection when treated seeds were kept upto
3 months (T,). In T, treatment it was observed that
T. harzianum showed fairly good control upto 5
months than T, when the seeds were treated with
both T. harzianum and A. niger (Table 3). It was
also observed that upto 3 months storage there
was a negligible attack of collar rot disease which
increased after 4 months. The treatments were
significantly different among themselves over time
of storage and their interaction in seed rotting as
well as collar rotting (Table 3),

Trichoderma harzianum proved to be best
biocontrol agent for the management of collar rot
disease of groundnut caused by Aspergillus niger
for soil application as well as seed treatment upto
5 months storage.
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Table 2: Effect of T. harzianum on the incidence of collar rot disease of groununut under glass house
cendition

Treatments Discase incidence -

Seed rot and pre-emergence Collar rot (%) Plants infected but T
damping off (%) not dead (%)

T-1 0(0) (HH] 0(0)

T-2 0(0) 0(0) 0(0)

T-3 30(33.21) 27.5(31.63) 12.520.7)

T-4 22.5(28.32) 27.5(31.63) 15.0022.79)

T-5 7.5(15.89) 10(18.43) 10(18.43)

T-6 5.0(12.92) 7.5(15.89) 10(18.43)

T-7 10{18.43) 7.5(15.89) 5(12.43)

T-8 7.5(15.89) 5(12.92) 5(12.92y

T-9 0(0) 0(0) 0(0)

T-10 2.5(9.1) 00 o0

CDX0.05) 12.55 8.26

Figures in parenthesis are angutar transformed values
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OIL AND PROTEIN QUALITY OF THE SELECTED
GROUNDNUT VARIETIES

SADHANA KUMARI and SNEHALATHA REDDY
Department of Foods and Nutrition, College of Home Science, M.A.U.. Parbhani.

ABSTRACT

The present study was purported to evaluate the quality of oil and protein contents of the selected
varieties of groundnuts. The protein content and the digestibility of proteins were markedly high in the
hybrid derivative PBNG-6 as compared 1o the other varieties. while the oil conlent was maximum in
the check variety M 13. Wide variations were noticed in the fatty acid composition of oits of the four
selected varieties and in the ratio of oleic acid 10 linoleic acid. The hybridization programme is
considered to be invaluable in improving the quality and in increasing the quality of proteins in

groundnuts.

Key werds : Oil quality, protein quality, groundnut varieties

INTRODUCTION

Protein energy malnutrition is an economic as well
as a social and health problem. For alleviating the
problem of protein energy malnutrition of the
population, ailseeds have been recognised to play
a valuable role as a source of edible protein apant
from their customary use as a source of oil.

Groundnut (drachis hypogaea Linn.} is the
main source of edible oil in the country. The Plant
Breeding Department of MAU, Parbhanj
developed several hybrid derivatives of
groundnuts; three of which alongwith the variety
M 13 were evaluated for protein and oil quality as
it is known that varietal differences exist in the
protein and oil contents of groundnuts (Kumar,
1984; Sharma et 2., 1981; 1985).

MATERIALS AND METHODS

Three newly developed hybrid derivatives of
groundnuts namely PBNG-6 [ M 13 x EC 76446
{292)}. PBNG-26[Robut 33-1 x Shulamit] and PBNG-
27 [Robut 33-1 x EC 76446 (292)] and one check
variety M 13 were obtained in one lot of 500g each
from the plant breeding and genetics department,
MAU, Parbhani.

Crude protein content of the samples of
groundnuts was ascertained by deiermining the
total nitrogen content using Macro-Kjeldahl
method (A.O.A.C.. 1975). Non-protein nitrogen
content of the samples of groundnuts was
estimated by the method of Lees (1975},
Digestibility of proteins was assessed by the in
vitro method of Akeson and Stachman (1964).

The oil content in the groundnurs was
estimated by the standard Soxhlet method of
A.O.ALC (1975). Methyl esters were prepared by
transestrification method and the esters were
isolated by spectro-scopic grade hexane (Morrison
and Smith, 1964). The methyl esters of fatty acids
were then analysed in AIMIZ-NUCON-5500 mode}
gas chromatography.

The results were analysed by * Analysis of
variance’ and critical difference tests. Correlation
co-cfficient test was also applied to find the
relationship between any two camponents of the
groundnuts (Rosender, 1965).

RESULTS AND DISCUSSION

Crude protein, non-protein nitrogen and the
digestibility of proteins of the four selected

Recesved for publication in 1996
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varieties of groundnuts are presented in Table 1.

The protein content of the four varieties
varied from 19.1 10 23.4 g per 100 g. It was the
lowest in M13 variety and the highest in PBNG-6
variety. The three selected hybrid varieties of
groundnuts were found to be having markedly
more protein content than the check variety M 13.
The non-protein nitrogen in the variety PBNG-6
was maximum and it was minimum inthe variety M
13. The other two varieties had obtained the same
values for crude protein and non-protein nitrogen.

The digestibility of proteins (%) of the four
selected varicties varied from 59.210 73.9. The per
cent digestibility of protein was the highest from
PEBNG-6 variety and it was the lowest from PBNG-
27 variety. The digestibility of proteins from the
check was very low when compared with that from
the hybrid variety PBNG-6.

On the whole, the varieties showed
differences for the crude protein, non-protein
nitrogen and digestibility of proteins. Even Sharma
et al., {1981, 1983) and Kumar (1984) reported
varietal differences in the protein content of
groundnut.

The oil content of the four varieties of
groundnuts varied from 44.5 to 48.2 per cent (Table
2). The oil content in the variety M 13 (48.2 g/

Table1l: Crude protein, non-protein nitregen and
digestibitity of proteins of the four
selected varieties of groundnut

Varieties Crude Nan-protein  Digestibility
protein nitrogen of proleins

(g) (&) (%)

M 13 194 0.26 69.1

PBNG-26 225 0.34 67.6

PBNG-27 22.5 0.34 59.2

PBNG-6 23.4 0.42 739

Journal of Oilseeds Research

100g) was significantly higher than that in the other
three hybrid varieties. However, among the hybrid
varieties the oil content of PBNG-26 was
significantly higher than that of the other two
varieties.

It is evident from the results that the oi)
content 1n hybrid varieties of groundnuts was
significantly less, while the protein content was
significantly more than in the check variety M 13,
A highly significant negative correlation (= -0.812)
was observed between the protein and oil contents
in different varieties of groundnuts. This implies
that with an increase in protein content, there was
a corresponding decrease in the oil content of
groundnuts. Dhawan et al. (1972) also reporied a
negative correlation between the oil and protein
contents in different varieties of sesamum seeds.

Fatty acid composition of oils from the
groundnut varicties showed variation not only
with respect to chieck variery but also with in the
varieties. The contents of palmitic acid (12.28%),
stearic acid (4.83%) and arachidic acid (2.31%) were
found in maximum amount in the oil of PBNG-26.
Oleic and linoleic acids were the major acids
present in the oils of four different varieties of
groundnut but they varied markedly in quantity.
The oils of the four varieties had higher oleic and
lower linoleic acid contents. The oil of M 13 variety
contained the highest amount of oleic acid and
the oil of PBNG-27 (45.16%) contained the lowest
amount of oleic acid. In contrast, the linoleic acid
content was found to be more in oil of variety
PBNG-6 thanin the oil of M 13,

Although the high oleic acid content in the
oil of M 13 is desirable from the storage quality of
oil, the linoleic acid content in the il of this variety
is undesirable from the nutritional point of view. It
has been reported by Grande et g/ (1970) that
linoleic acid is hypocholesteramic and palmitic acid
appears to have little effect on blood cholesterol
level in humans. Therefore. the low palmitic acid
content in the oil of M 13 is nutritionally desirable.
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The ratio of oleic to linoleic acid which
gives an idea of the stability of oil, was the highest
in the oil of the variety M 13 (1.78) and it was the
lowest in the oil of the variety PBNG-26 (1.24).
The ratio of cleic to linoleic acid and the
compaosition of fatty acids in the oils of four
selected varieties differed significantly.

These results are in the line with the
findings of several other workers where different
mutants of groundnuts exhibited variations in fatty
acids composition and in the characteristics of oil
stability (Young, 1960; Sharma et af., 1981: Gupta
etal., 1982; Sharma et al., 1985).

In conclusion it can be said that M 13 in
terms of quantity and quality of oil and PBNG-6
with regard to the quality and quantity of protein
were found to be the superior varieties.
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GENETIC BEHAVIOUR OF YIELD AND ITS COMPONENTS
IN INDIAN MUSTARD (Brassica juncea 1..Czern & Coss)

In planning of an efficient breeding programme in
any crop, selection of parents plays a crucial role
and combining ability analysis serves as a very
handy tool for the selection of parents. Information
on the relative importance of general and specific
combining abilities is also helpful in the analysis
and interpretation of the penetic basis of the
important traits. The present study was, therefore,
undertaken to gather such an information in Indian
mustard regarding seed yield and its component
traits.

Fifteen diverse genotypes/Cultivars viz.,
RB 89/2, PSR-1. PR 8503, RSK 28, PBM 16-7, RH
8814, RK 8902, DLM2, RW 89/86, DIR 463, IMM
1628, KBJ 15, NDR 281, RSK 8 and PR 8958 were
crossed with three testers viz., DIRA 313, PR 8801,
and NDR 8501. The F1’s along with their parents
were sown in a randomized biock design with 3
replications. The plot consisted of a single row of
3 meters length for parents and-crosses. The
planting distance between and within the row was
45cm and 1 5cm, respectively. Five plants from each
row, selected randomly were used to record
observations for days to 50% flowering, days to
maturity, number of primary branches/plant,
secondary branches/plant, seed yield/plant (g),
1000-seed weight (g) and oil content. Combining
ability analysis was carried out using Kempthorne
(1957).

Analysis of variance for combining ability
revealed that the mean square due to males were
significant for all the traits except primary branches,
secondary branches and 1000-seed weight (Table
1). For females it was significant for all the
characters. The lower magnitude of variance in the
female x male interaction, although highly
significant for all characters except oil content

suggested greater uniformiry ameng the hybrids
than among the parental vanations, The + ariance
due to sca was found to be considerably higher
than that of gca for secondary branches, 1000-
seed weight and seed yield indicating greater
importance of non-additive gene actions. For
remaining traits additive gene action was
responsible. Thakral and Singh (1995) also reported
greater umportance of additive gene action for days
to maturity and non-additive type of gene action
for oil content. The general predictability ratio
(Baker, 1978) being close to 0.5 indicated both
additive and non-additive gene actions for
expression of seed yield,

The estimates of gca effects revealed that
parents RH 8814, RK 8902 and KBJ 15 are the hest
general combiners for seed yield, also showed
highest geca effects for yield components (ike
primary branches, secondary branches and oil
content. For earliness, RSK 2§ and NDR 281
emerged best general combiners, DIR 463 and
IMM 1628 for 1000-seed weight and oil content.
The parent RSK 28 showed good ge« for earliness
associated with poor combining ability for seed
yield, 1000-seed weight and o1l content.

The cross RH 8814 x PR 8801 followed by
JMM 1628 x DIRA 313 were found to be the best
combinations involving high x high general
combiner parents and also exhibited high mean
performance for seed yield and 1000-seed weight.
The cross KBJ 15 x PR 8801 was observed to be
the best combination for oil content followed by
RSK 8x PR 8801 and RB 89/2 x PR 8801. The cross
NDR 281 x NDR 8501was also found to be
promising for oil content and 1000-seed weight.
Thus, these crosses are of worth exploitation in
varietal breeding programme. But in some cases

Received for publication in Septemnber, 1997
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Table 1. Analysis of variance for combining ability in Indian mustard

Source Mean Squares
d.f. Days to Days to Primary Sccondary Seed 1000- Oil content
50% maturity  branches/ branches)  yield) seed %)
flawering plant plant plant weight
8 (8)
Females 14 49.98%%  190.}13% 0.66%* 43.9)1+* 156,12%% }.36%*  5.35%
Males 2 241.30**  £63.79** 0001 26.13 72.74%* (.58 26.86%*
Female x males 28 10.14%* 33.16%* 0.28%* 17.40%* 22.10** 0.37** 1.6
Error 124 0.89 1.54 0.06 0.68 099 0.01 0.002
Equivalent componenis of mean squares
205 5.02 18.29 0.01 0.65 342 0.02 (.54
26, 3.08 10.54 0.07 5.57 7.04  0.12 0.54
Predictability Ratio 0.76 0.78 0.24 0.19 0.49 0.25 0.62
2
2 Gl;
- 1
zlo" o,

** Significant at P = (.01

average x average, average X good or poor X poor
combinations were associated with significant sce
effects indicating the presence of interallelic

N.D. university of Agriculture & Technology
Kumarganj, Faizabad (U.P.).

interactions. Such crosses and their derivatives
may or may not be of immense utility in hybrid
breeding programme.
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GENETIC VARIABILITY AND CORRELATION OF YIELD,
COMPONENT TRAITS AND FOLIAR DISEASE
RESISTANCE IN GROUNDNUT

Late leaf spot caused by Phaeoisariopsis
personara and rust caused by Puccinia arachidis
are major diseases of groundnut causing yield loss
upto 50% (Ghewande et af. 1993). The knowledge
of variability and nature of association of the
resistance with vield and its attributes will enable
a breeder to plan effective breeding programme
for its transfer into existing popular varieties.
Therefore, the present study was undertaken.

The material consisted of eleven elite lines

- sroundnut developed at ICRISAT viz., ICGV
152, 89402, 88201, 89412, 87301, 87846, 87860,
108, 8254, RE258, 86590 and three varieties viz.,

i THTFORE-10 1CG(FDRS)-4 and J[.-24. The
eaperiment was faid out in a randomized block
design with three replications during 1993 kharif
scason at Regional Agricultura) Research Station,
Timpati. Lines were sown in 3 rows of 5 m length
with infector rows of susceptible variety on either
side of the test Jine. Normal spacing of 30 ¢cm
between rows and 10 cm. between plants was
followed. Crop was grown under unprotected

condition. Data were recorded on 10 plants selected
at random for days to 50% flowering, days to
maturity, late leaf spot and rust severity at 100 DAS
{1-9 scale of ICRISAT, Subramanyam etal. 1982),
haulm weight per plant {g), pod weight per plant
(g}, 100 pod weight (g), 100 kernel weight (g},
shelling percentage and sound mature kernel
perceniage.

The analysis of variance revealed
significant differcnces among varietal means for
all the characters. Phenotypic co-efficient of
variability was higher than genotypic co-efficient
of variability for all the characters. The differences
between PCF and GCF were narrow for 100 pod
and 100-kemel weights, shelling percentage. sound
mature kernel percentage, late leaf spot and rust
severity, days to 50% flowering and days to
maturity. All these characters showed high
heritability which shows the usefulness of
phenotypic selection in improving these traits. Late
leaf spot and rust severities showed high
heritability of 96.55% and 93.28%, respectively

TJable 1:  Estimates of co-eefficients of variability, heritability and genetic advance for yield, its
components, late leaf spot and rust severity
Character PCV GCcv Heritabifity(%ei  Expected Genetic advance
as % ol the mean

100 Pod weight 141.03 105.50 74 .81 26.33

100 kernel weight 35.80 33.85 94.56 20.16

Shelling % 11.11 8.42 75.84 6.76

Sound mature kemel weight % 11.5t 10.43 7723 7.02

‘ute leaf spot severity 72.87 70.35 96.55 69.03

Rust severity 63.83 46.35 72.02 72.54

Days to 50% flowering 8.90 8.30 03.28 11.24

Days to maturity .55 1.55 100" 2.49

tHaulms weight/plant 205.29 103.03 50.19 48.11

Fed weight/plant 41 8% 2.00 4.77 2.54

Received for publication in October, 1997
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coupled with high genetic advance (69.03 and
72.54% respectively). 100 pod weight and 100
kernel weight also exhibited high heritability with
moderate genetic advance (Table-1). Haulm weight
per plant recorded moderate heritability and
moderate genetic advance. High GCFV, h? and
genetic advance suggest the role of additive gene
action in the inheritance of late leaf spot and rust
resistance, haulm weight per plant, 100 pod and
100 kernel weights. Sandhu and Khehra (1977)
reported high GCV, h? and GA for late leaf spot
resistance. High heritahility and genetic gain were
reported for all the late leaf spot resistance
characters by Bhat ez al. (1996), Iroume and Knauft
{1987), and Anderson er al. (1991). Singh et al
{1982) and Deshmukh et a/. (1986} reported high
heritability and moderate genetic advance for 100
kernel weight.

The phenorypic correlations were, in
general, lower than the genotypic correlations
which showed the role of environment in masking
the inherent association between the characters.
At phenotypic level, none of the characters
showed significant assoctation with pod weight
per plant. At the genotypic level, pod weight per
plant showed significant positive comrrelation with

Regional Agricultural Research Station,
Tirupati - S17502, AP

Journal of Oilseeds Research

sound mature kernel percentage and significang
negative association with days to 50% flowering,
Hundred pod weight showed significant positive
correlation with 100 kernel weight. Shelling
percentage showed significamt positive association
with sound mature kerne! percentage. late leaf spot
and rust severities but a significant negative
association with days to maturity and haulm weight
per plant. Late leaf spot and rust severities showed
significant negative association with days to 50%
flowering, days to maturity and haulm weight per
plant. But studies of Miller and Norden {1930y
indicated negative correlation of leaf spot
resistance with yield and early maturity,

High GCV, h? and GA for late leaf spot and
rust severities indicate additive gene action which
is amenable for selection for late leaf spot and rust
resistance. But the significant positive association
of late leaf spot and rust severities with shelling
percentage and negative association with days to
maturity and haulm weight per plant are
undesirable and hinder the selection of genotypes
with good shelling percentage and early maturity
coupled with resistance to late leaf spot and rust
resistance.

R.P. VASANTHI
P.HARINATHA NAIDU
A.SUDHAKARA RAO
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CORRELATION AND PATH ANALYSIS OF SOME
QUANTITATIVE CHARACTERS IN LINSEED

Though linseed is an important oilseed crop 1n the
Incian economy due to its wide industrial utility,
the average productivity is quite low as compared
to other countries. Since yield is a complex
quantitative character and is governed by a
number of other characters, the exact association
between these characters with yield must be
known for effective selection. The present study
was undertaken to study the genotypic and
phenotypic correlations between various
component characters and their direct and indirect
effects on grain yield.

The seventeen parents and their thirty
crosses were raised in RBD with three replications
during Rabi season tn 1995-96 at the University
oilseed experimental field. Single row plots of 2m
length for each treatment was adopted. The
distance between two rows was kept at 30 cm.
whereas plant to plant distance was maintamed at
15 em. The data were recorded on five randomly
selected plants for each genotype in each
replication for nine quauatitative characters,
Correiation and path coefficient analysis were done
as per Miller er g, {1958) and Dewey and Lu (1959),
respectively.

The results of present study revealed that
miost of the yield component characters showed a
strong positive correlation with seed yield. Only
three characters, days to 50 per cent flowering,
days to maturity and seeds per capsule were found
to be negatively associated with seed vield at
genotypic and phenotypic levels. However, days
to maturity and seeds per capsule at phenotypic
level were non sighificant. Ingale {1985} also
reported negative association of seed yield with
seeds per capsule, days to maturity and days to

Department of Plant Breeding & Genetics,
Birsa Agricultural University. Kanke, Ranchi

flowering. Negative association of days to 50 per
cent flowering and maturity suggested that the
earfiness favours seed yield per plant. Significant
positive association existed for the characters
primary branches per plant, secondary branches
per plant, number of capsules per plant and 1000-
seed weight with seed yield. Number of capsules
per plant exhibited highest genotypic and
phenotypic correlation coefficient. The results are
in conformity with the findings of Rao eral (1984,
Patil et al. (1981) and Jagadev 1 1990).

In order to obtain a clear picture of the
interrelationship between different characters, the
direct and indirect effects of differcnt related
characters were worked out separately. using path
coefficient analysis in respect of seed yield {Table
2y, The results revealed that seed yield was
resultant of capsules per plant, nomber of primary
branches and number of secondary branches per
plant directly. 1t may be mennoned thar these
characters also indicated highly significant positive
correlation both at genotypic and phenotypic
levels (Table 1). This suggests true reiationship of
these characters with seed vield. Patil et al.
(1981)and Satpathi es a/. (1987) also reported
greatest direct effect of capsule number on seed
yield as in the present finding. Negative direct
effect on seed yield was observed for days to
matufity.

From the above results it may be suggested
that a breeder engaged in the improvement of
linseed, should lay greater emphasis on the
characters- capsules per plant and number of
branches per plant as selection criteria for seed
yield.

CHANDRASHEKHAR MAHTG
M.H RAHAMAN
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EFFECT OF DATES OF SOWING ON PERFORMANCE OF
TORIA (Brassica compestris var. toria) IN
NON-TRAEITIONAL AREA

In Northern Telangana, mustard is grown in garden
lands during winter as a mixed crop with chillies,
garlic and onion at very low popitlation. Although
the temperatures are suitable for growing mustard
and toria, they are not grown in the region. The
experiments conducted on forig at Regional
Agricultural Research Station, Jagtial AP,
indicated that a yield of 1.3 t/ha could be obtained
(RARS 1992-93). The optimum sowing time for
torfa has been found to be around 3rd week
September under North Indian conditions (Saini
et al 1977 Tomuar, 1989 and Gupta and Saini, 1982).
However under rainfed conditions ot Delhi the ideal
time was found to be mid October (Gangasaran
and De, 1979). No information on suitable time of
sowing toria is available for the non-traditional
areas like Northern Telangana of Andhra Pradesh.
An experiment was, therefore, conducted for three
winter seasons to identify the optimum time of
sowmg of torta for the region.

Field experiment was conducted during
winter seasons of 1993-94, 1994-95 and 1995-36 a1
Regional Agncultural Research Station, Jagtial on
Sandy clay loam soil {red chalka) having a pH of

_7.3.273 kg/ha available nitrogen, 8.9 kg/ha available
P,O. and 381 kg/ha of available K,0.

Three dates of sowing {(Oct 4, Oct 19 and
Nov 5} and two cultivars (PT 303 and Bhavan)
were tested 1 split-plot design with, dates of
sowing in main plots and varieties in sub-plots
and replicated five times. A uniform fertilizer level
of 60 kg N, 40 kg P,O, and 40 kg K,O was applied
to all the treatments. The crop was sown at a
spacing of 30 cm x 10 cm. Entire level of P,O, and
K. was applied at sowing time, N was applied in
three equal splits at sowing, 21 and 41 days after

sowing (DAS). Weeding was done at 20 and 40
DAS in each date of sowing. Three irrigations were
given at rosette, flowering and pod filling siages
in addition to one at sowing. Monocrotophos/
Endosulphan @ 1.5 ml/! of water was sprayed ai
50 DAS. The crop was harvested at physiological
maturity.

The maximum temperature at sowing was
33.1° C, 31.8° C and 31.1° C and minimum
temperature was 21.3°C, 20.5°Cand 17.0°C in Oc1
4, 0ct 19 and Nov 5 dates of sowing, respectively,
During crop growth period, the maximum
temperanure ranged between 27.7to 34.1°C. 27 5 to
36.9° C and 28.3 1o 38.9°C and the minimum
temperature 9.4 to 21.7°C, 9.4 t6 20.6°C and 9.4 to
23 1 respectively in Oct 4, Oct 19 and Nov 5 dates
of sowing.

The plant height at harvest was
significantly higher in Oct 19 sowing over that of
Oct 4 and Nov 5 sowing, while it was comparable
in the latter tbwo dates of sowing. The plant height
was significantly higher in cultivar PT 303 than
that of Bhavani. The crop matured in 82 to 86 days.
irrespective of dates of sowing. The crop sown on
Nov 5. was however, affected by powdery nuldew
and aphids.

There was no significant difference in
number of branches among different dates ot
sowing and between two cultivars tesied. The
aumber of siliguae per plant were significantly
higher in Oct 19 sowing when compared to Oct 4
and Nov 5. On the other hand, the Oct 4 sowing
has resulted in significantly higher siliquae than
that of Nov 5 sowing.

The mean seed yield for three years

Received for publication in January , 1997
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Table 1 : Effect of of dates of sowing on perfarmance of toria (mean of 1993-94 to 1995-96)

Treatments Plant height{cm)  No. of Branches / Plant No. of siliquae / Plant Stalk yield(kg/ha}

Dates of Sowing

October 4 89 7 143 {175
(xctober 19 94 8 169 1489
November 5 90 7 125 1749
SEm=x 1.4 1 3 41
CcD (0.05) 4 NS 8 120

ultivars

havahi 34 8 h 152 1128

T 303 | 98 7 139 1328
S.Em = 3 1 4 i7
CD (0.05) 10 NS 11 30

showed that there was significantly higher seed Table 2: Effect of dates of sowing on seed yield

yield in Oct 19 sowing compared to Oct4 or Nov 5 (kg/ha) of toria cultivars (mean of 3 years)
sowing. Among the latter two dates of sowing,
Oct 4 sowing resulted in significantly higher seed  Dates of Cultivars
yield than Nov 5 sowing. The increase in seed *°%"%
yield in Oct 19 sowing was 57% and 167% over Bhavani PT 303 Mean
Oct 4 and Nov 5 sowing, respectively. Among the
two cultivars tested, PT 303 gave significantly ¢ 4 486 563 524
higher seed yield (593 kg/ha) than Bhavani (508
keha). Oct 19 761 881 821
Nov 5 278 337 307

Significant interaction effect of dates of
sowing and cultivars on seed yield showed that Mean 508 593
the cultivar PT 303 sown on all the dates resulted
in significantly higher yield than Bhavani. The
seed yield increased with delay in sowing from  Cultivars g 25
Oct 4 to Oct 19, however, with further delay in
sowing to Nov 5, there was a drasti¢ reduction in
seed yield. Cultivars x Dates of sowing 15 43

S.Emzt CD {0.05)

Dates of sowing 20 58

These results indicate that in Northern
Telangana, for realising higher yields of toria, the
crop needs to be sown by third week of October.
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EFFECT OF NITROGEN AND SULPHUR ON SEED YIELD,
OIL CONTENT AND OIL YIELD OF INDIAN MUSTARD

The productivity of Indian mustard (Brassica
juncea L.) is low largely because of poor and
imbalanced nutrition management. Exploitative
agriculture making use of high analysis sulphur
free nitrogenous and phosphatic fertilizers like urea
and di-amrnonium phosphate has progressively
depleted the soils of their native available and total
sulphur reserves leading to sulphur deficiencies
of the crops grown. Nitrogen and sulphur play an
important role in the nutrition of rapeseed and
mustard. Mustard 1s a recent intreduction to
Andhra Pradesh as a non-traditional crop.
Information on the effect of N and S on Indian
mustard is lacking for the Krishna-Godavari zone
of Andhra Pradesh, hence the present experiment
was taken up.

A field experiment was conducted during
" the rabi season of 1994-95 at Agricultural College
Farm, Bapatla. The soil contained 251 kg/ha
available N, 16 kg/ha available P,0,, 291 kg/ha
 available K O and 10.25 ppm available S.The
lexperimental soil was slightly alkaline in reaction
with a pH of 8.2 The experiment was taken in
randomized block design with factonal concept
involving 4 levels of N (0, 50, 100 and 150 kg/ha)
and 3 levels of § (0, 25 and 50kg/ha) with 3
replications, Calculated quantities of N and S were
applied through urea and gypsum, respectively.
Entire quantity of phosphate and 40 kg K,O/ha
through mutriate of potash were applied at sowing.
The remaining dose of N was applied at30 days
after sowing. Indian mustard variety Seeta was
sown in rows 45 cms apart using 5 kg seed/ha
on7th December, 1994 and harvested on 26th
February, 1995. Crop was maintained uniformly by
thinning with 10 cm plant to plant distance. Gross
plotsize wag4.5x 3.6 m.

Significant increase in seed yield was
observed with successive increase in nitrogen and

sulphur levels (Table 1). The highest levels of
nitrogen (150 kg/ha) and sulphur (50 kg/ha)
resulted in higher seed yield which were
significantly superior to their respective lower
levels. Seed yield increased by 123, 248 and 420
per cent respectively with N 50, N 100 over N 0.
The increase in seed yield with S25 and S50 was 36
and 52 per cem respectively over no sulphur (S0},
With increased supply of N and S cumulative effect
of improvement of growth parameters through
efficient metabolic activity and increased rate of
photosynthesis might have led to maximum
expression of yield contributing characters and
hence higher seed yield. The results of the present
investigation corroborate the findings of Narang
et al (1993).

0il content decreased with increase in the
nitrogen level while sulphur application had a
favourable effect. The oi! content increased upto
N 100 and later showed a declining trend { Table 1}.
N 50 and N 100 had non-significant difference.
Better supply of nitrogen mcreased the formation
of N containing protein precursors so that protein
formation competes more strongly for
photosynthates. As a result. less of the latter are
available for fat synthesis {Holmes. 1980). The
highest level of Sulphur (S 50) was significantly
superior to ‘no sulphur’ with regard to o1l content
(Table 1). Due to sulphur nutrition, a favorable
nutrition environment was created for production
of metabolites responsible for o1l synthesis in
plants. These resulis conform the previous
findings (Pasricha and Fox, 1993).

On the contrary, oil yield significantly
increased with increase in the levels of nitrogen
and sulphur (Table 1). The oil yield increased by
235,372 and 472 per cent respectively with N 50. N
100 over NO. The per cent increase in o1l yield due
to S 25 and S 50 was 139 and 156 per cent
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