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NITROGEN FERTILIZATION AND PLANT DENSITY LEVELS IN
RELATION TC YIELD, ITS ATTRIBUTES AND QUALITY OF
TORIA

K.8.GancwaR and ARVIND KUMAK

Department of Agronomy, GG.B. Pant University of Agnctzlture and Technology, Pantnagar-263145,
Uttar Pradesh,

ABSTRACT

Significantly higher seed yield of toria (Brassica campestris var: foria) vanety
T-9 was recorded when the crop was fertilized with 90 kg N/ha. Increased number of
branches and sitiquae per plant and 1000-seed weight resulted in increased seed yicld
under higher level of nitrogen fertilization. Varying plant density levels did not differ
significantly for the seed yield during 1978-79 but during 1979-80, 4.33 lakh plants per
hectare reduced the yield significantly over 2.22 and 1.66 lakh plants per hectare.  Oil
content in seeds decreased and protein content increased with the increase in rates of
nitrogen application. Higher protein content in  seeds was recorded at lower level of
plant density.

Key words : Indian rape; Toria; Brassica campestris var. toria; plant density; quality; nitrogéa.

INTRODUCTION

Along with the Himalayan region, Indian rape (Brassica campestris. var. toria) ,"
is extensively grown and contribute substantially to the econemy of farmers in this region.
At farmer’s field often inadequate fertilization supplemented with uneven plant stand per -
unit area causes great variations, which limits in full realization of potential yield levels.
Amongst the various Brassica species foria has been reported to be the heavy feeder and
positive response to nitrogen fertilization has been reported by many workers (Dalal et .

al., 1962; Saxena and Singh, 1968 and Wankhede et «f., 1970), Similarly, differential

response to plant population levels have been noticed by Singh et al. (1971). Since =
nitrogen fertilization and plant population levels affect the production of the crop to a :
greater extent, the present investigation was carried out to study the variations 111 yleld
its attributes and quality of the Indian rape.

MATERJALS AND METHODS :

Field experiments were conducted on a silty clay loam soil (pH 7.2, organic
matter 2.35 per cent at a soil depth 0-15 ¢m, available P,0O5 62.3 and available K,0 246.5
kg/ha) during the winter seasons of 1978-79 and 1979-80 at the Crop Research Centre
located at 29°N and 79.3°E with humid sub-tropical climate. T-9 variety of toria was
planted on October 4 during both the years in a factorial R.B.D. taking combinations
of 5 rates of nitrogen application (0, 30, 60, 90 and 120 kg/ha) and 3 levels of plant
density (3.33, 2.22 and 1.66 lakh plants/ha)., The plant density levels were maintained
by planting the crop in 20, 30 and 40 cm apart rows, respectively and thinned to keep

Received for publication on January 10, 1985,
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one plant/hill at a distance of 14 cm. The crop was uniformly fertilized with 60 kg
P,0Os/ha at the time of sowing. As per the treatment 2/3 quantity of nitrogen was
applied as basal dressing and remaining 1/3 quantity was top dressed at 50 per cent
flowering stage. The crop was grown under irrigated conditions keeping individual plot
size of 5 m=3.6m. Estimation of protein content in seeds was made by determining
nitrogen content using microkjeldahl’s method (Jackson, 1967) and multiplying by a
constant factor of 6.25 and has been reported in per cent. Seed samples collected for
protein content were also used for oil determmatlon usmg Soxhlets extra.ction method
taking petroleum ether as solvent. R -

RESULTS AND DISCUSSION
Effect of nitrogen :

The application of nitrogen increased seed yield of toria but the level of signifi-
cance reached at 90 kg N/ha in both years (Table 1), whereas 120 kg N/ha did not in-
crease the seed yield of forig during both the years. The per cent increase in seed yield
with the application of 30, 60 and 90 kg N/ha was 45.9, 55.1 and 93.4 and 36.5, 56.9,
and 94.9 per cent over control during 1978-79 and 1979-80, respectively. Response of
foria to nitrogen fertilization have also been reported by Maini ef a/. (1956) and Dhindsa
et al. (1973).

The number of branches per plant significantly increased upto 90 kgN/ha dur- -
ing both the years (Table 1). Increased rates of nitrogen also resulted in more number
of siliquae/plant but application of nitrogen beyond 90 kg N/ha adversely affected the -
number. Significantly more number of seeds per siliqua was also recorded at 90 kg
N/ha. Nitrogen fertilization also increased the 1000-seed weight which increased with
the increase in nitrogen rates, but differences between 90 and 120 kg N/ha were  not
significant. Number of seeds per siliqua and 1000-seed weight were higher under higher
rates of nitrogen because of the higher translocation of food material for the formation
of seeds (Bhan and Singh, 1973).  The increase in various yield contributing characters
with the increasing levels of nitrogen was due to the vigorous vegetative growth of the i
crop under the high level of nitrogen fertilization which resulted inadequate supply of
photosynthates for the formation of branches, siliquae and devclopment of seeds. <
Similarly, increase in yield attributes with nitrogen fertilization have becn reported by
Shastry and Kumar (1981) in mustard. All these yield contributing characters .had
additive effect on the seed yield per plant and ultimately the seed yield/ha. Number of -
siliguae per plant had positive relationship with nltrogen rates {R*> == 0.83 and R2 =
0.98) during both the years (Fig. 1), o

Effect of plant density :

The plant density levels also affected seed yield but effect was pronounced dur-
ing 1979-80 only. The seed yield was higher at plant density level of 1.66 lakh/ha, but -
did not differ significantly from the yield obtained at the density of 2.22 lakh/ha. The
higher plant density level invariably had lower values of yield contributing: characters .
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(Kumar and Rahman, 1978). The seed yield under higher plant density level reduced
significantly, because of the decrease in number of branches/plant, number of siliquas/

plant and 1000 seed weight (Table 1).
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Interaction effect :

The interaction effect of nitrogen and plant density on seed yield was signifi-
cant during 1979-80 (Table 2). The application of 90 kg. N/ha and plant density level
of 2.22 lakh/ha resulted in higher seed yicld. However, at 1.66 lakh plants/ha, the hi-
gher levels of nitrogen did not show difference. Plant density levels of 2.22 and 1.66 lakh/
ha did not have significant difference at 90 and 120 kg N/ha.

TABLE 2. Interaction effect of nitrogen rates and plant density levels on seed yield (q/ha) of toria

(1979-80)
T Seed yield (q/ha)
Nitrogen rates Plant density (lakh/ha)
(kg/ha) Mean seed
.33 2.22 1.66 yield (q/ha)
0 EEA AT RO S .1 B 8.15 ¥ ° 7.59
30 : 2798 1022 1096 =~ ' . 10.36
60 : 1158 L1203 v - 1231 4T g7
9% - 13.09 Cooasa0 15.58 - 14.79
120 T, 1550 TR et Y 1503 15.08
Ex : . e T
Mean seed yield (Giha} 10.43 1263 1241 i7.96
Qil content :

The oil content in seeds decreased with the increase in the nitrogen levels, signi-
ficantly (Table 3). Inverse relationship between oil and protein contnet in seeds was
reported by Bhatty (1964). However, the oil yield remained low at lower nitrogen rates
because oil yield is the resuitant of seed yield and oil content and the seed yield was
higher under the high rates of nitrogen fertilization which resulted in higher oil yield. The
plant population levels affected the oil content significantly only during 1979-80.

Higher oil content was recorded at plant density level of 3.33 lakh/ha but remained at
par with 2.22 lakh/ha.

Protein content :

Protein per cent in seeds increased with the increase in the rates of nitrogen
application (Table 3). Since nitrogen plays an important role in the synthesis of amino
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acids which constitute building blocks of protein, it resulted in higbel protein content
in seeds at higher rates of nitrogen application. At lower pl.a.nt density level the protein
content was higher during both the years which may be attributed to the fact thz‘n more
number of primary and secondary branches were formed. even at later stages which had
higher contribution in total protein content _because of _hlgher number of younger seeds.
Similar findings indicating the higher protein content in younger seeds have been also -

reported by Maini et al., (1965).

TABLE 3. Eflect of nitrogen rates and plant density levels on oil and protein content in seeds and oil i~ %
vield in toria.

Oil content (%) Protein content (%} Qil yield
Treatments 1978-79  1979-80  1978-79 197980  1979-80
'Nitmgen rates (kg/ha) )
. 0 T aw 016 - 1395 1473 2.8
0 . 37.89 38.18 15.55 15.76 " 3.85
60 G 36.40 36.07 17.38 16.46 '3.93
9 . 34.34 34.44  18.12 . 17.82 Y
120 .- 33.50 3343 0 2031 19.58 461
NS Em o+ .. i 031 0.19  o0.14 0.05 | 0.13
CD. (P=005) -  0.89 0.5 041 [ 015 ' 0.3
.. Plant density levels (lakh[ha)d__,g . . ../., T ..
e 33,33 " 36.57 36.96 -+ 16.61 ~ 16.58 ,‘-f 3.83
2.22 36.54 36.36 16.99  16.80 L4000~
1.66 36.39 36.05 . 17.08 1724 ., 4.05 .7
§. Em. + 0.24 0.15 0.1  , 0.04 0.10
O en. pe0.05) - 045 03 . o2 . —
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A COMPARATIVE ASSESSMENT OF THE HARVEST INDEX
AND OTHER ECONOMIC ATTRIBUTES IN THREE CULTIVATED
SPECIES OF BRASSICA

S.K. Varsuney, B. Rar and B. SimNgH
Department of Plant Breeding, Rajendra Agricultural University, Pusa-848125 (Samastipur), Bihar.

ABSTRCT

The mean, range and genetic variance were studied for harvest index and 15
other attributes in three cultivated Brassica species. The estimates of heritability and
expected genetic advance were also worked out. Exploitable extent of genetic variance
does exist for harvest index in Pahadi rai (B. rugosa) only. The heritability for this
character was observed to be high in B. campestris and B. Juncea. Tt was comparatively
low in B. rugosa. The plant height and binlogical biomass yield in all three Brassica
species and siliquae/plant in 'B. campestris showed considerably high variability with
their high heritabilities and genetic advance. It is suggested that economic yield could
still be improved through proper selection for biological yield in all these economically
important species.

Key words : Harvest index; Brassica, B. rugosa; B. juncea: B. campestris,

.
i

INTRODUCTION

Harvest index is usually considered to be quite important in determining the
expression of seed yeild and has been reported to be positively associated with this
economically important attribute in various crops {Syme, 1970; Singh and Stoskopf,
1971; Nass, 1973; Varshney and Singh, 1982). Though, it ts important however, not
much is known about the extent of its variability and Leritability in economically
important crop species of rapeseed and mustard in India. In the present investigation,
therefore, an attempt has been made to obtain some of these basic biometrical infor-
mations which could be meaningfully utilized in the genetlc imrovement of seed yle]d
in these crops. ‘

MATERIALS AND METHODS

Materials for the present investigation comprised of 15 genetic stocks of three
species of Brassica i.e., B. campestris L.B. juncea (L.) Czemn & Coss, and B. rugosa Roxb.
The selection number studies in B. campestries were T9 C3, YS 151, ¥S6, and BSP,
-1, Varuna, BR40, T6342, PR-21, Yellow Rai, in B. juncea and FS902, FS908, FS8
919, S2 and S4, in B. rugosa. These were grown in a R.B.D, with four replications at
Pantnagar. Each plot consisted of 5 rows each of 5m. The spacing between rows and
plants were 30cm and 10cm, respectively. The observations were reported on plant
height {cm), number of primary branches/plant, secondary branches/plant, siliquae/
main shoot, siliquae/plant, seeds/ siliquae, 1000-seed weight (g), economic yield/plant
i(g) ,biological yield/plant {(g) and oil content {%;) using 10 random plants from each plot
‘in every replications. Days to 75%, maturity were recorded on plot basis. Besides
ithese characters, the leaf area and leaf dry weight, after 42 and 65 days of crop growth

Received for publication on May 235, 1985.
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were also recorded on 10 leaves. These leaves were collected from the mid height of the
same ten plants. The harvest index was determined as the ratio of economic yield and
biological yield znd expressed in percentage {Donald, 1962). Coefficients of variability
were estimated ascording to Burton (1952). Heritability in broad sense and genetic
advance under selection for these characters were calculated according to Allard (1960).

RESULTS AND DISCUSSION

'q(.:_”gg:,:.

The range, mean, standard error, phenotypic and genotypic coefficient of varia.
tion of the various characters studied have been given in Table 1. The analysis of vari-
ance reveals highly significant differences among freatments for all the characters. A
wide range for harvest index was observed in all three Brassica species. The differencs
in harvest index of B. rugosa with that of B. juncea and B. campestris was quite high.
A wide 1ange was also observed for the characters, days lo maturity, leaf dry weight at
42 days, plant height, primary branches / plant, secondary branches/palnt, siliquas/main
shoot, biological yield/plant and oil content in all the three species of Brassica. However,
the range for leaf area at 42 and 65 days and leaf dry wieght at 65 days was low in both
B. campestris and B. rugesa. Substantial range was observed for siliguaefplant in
B. campestris and B rugosa., however, it was low in B jumcea. For seedsfsiliqua
and 1000-seed weight the range was low in B. campestris but it was quite high in other
two Brassica species. A wide range was observed for economic yield/plant in B. cam-
pestris and B. juncea whereas it was low in B. rugosa.

It is difficult to compare the range of various characters because it is not unit
free so the phenotypic and genotypic coefficients of variability were calculated and com-
pared for various characters. Not withstanding the results of range observed for days .
to maturity and oil content, the phenotypic and genotypic coefficients of variability
(pcv and gev) were very low but these were little influenced by envirommental factors.
Both pev and gev were high for leaf area and leaf dry weight at 42 and 65 days in all the -
three Brassica species. Environmental factors played important role in the expression
of these traits because the values of pcv and gev are not very close together. Exploita-
ble coefficient of variability was observed in all the three Brassica species for plant hei-
ght, primary branches/plant, secondary branches/plant and biological yield/plant and
environmental factors did not influence the expression of these characters. A worthwhile
improvement could be achieved for such characters through simple selection.  Low
variability was observed for seeds / siligua, 1000-seed weight and harvest index both in
B. campestris and B. juncea, however, it was high in B. rugosa. Exploitable amount of
variability was observed for siliquae/plant in B. campestris and B. rugosa but it was low
in B. juncea. Substantial amount of genetic variability exists for economic yield/plant
in B. campestris and B. juncea but it was low in B. rugosa. The characters which had -
high phenotypic variability with more environmental variation are unpredictable and
selection based only on phenotypic variation may not lead substantial improvement of
these traits. Similar results were also observed by Yadava (1973) and Katiyar et af.
(1976) in mustard. ‘
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The estimates of broad sense heritability and expected genetic advance under
selection have been given in Table 2. Heritability in broad sense fails to indicate genetic
progress, therefore, the heritability with genetic advance is important in deciding the sui-
table breeding methodology. The high heritability as well as hiph penetic advance was
observed for plant height and biological yield/plant in three Brassica species and for
siliquae/plant only in B. campestris. The presence of wide variability with high herita-
bility and gentic advance indicated that for these traits considerable amount of improv-
ment could be obtained by simple selection procedures. High heritability was also
observed for hearvest index in both B. campestris and B. juncea but camparatively low
in B. rugosa however, genetic advance was low for this trait in all three Brassica species.
Similarly for yield and other yield contributing characters the high heritability with low
genetic advance or low heritability with high genetic advance was observed in these Brassica
species except plant height and biological yield in all three Brassicas and siliquae/plant in
B. campestris. Such results indicate that no worthwhile genetic improvement could be
obtained under simple selection schemes for these traits. For improving economic yield,
selection may be applied on biclogical yield as it has high positive correlation with
economic yield (Varshney, 1980) as well as wide variability with high heritability and
high genetic advance exist for biological biomass in prosent set of material.

TABLE 2. Heritability and Genetic advance for various economic attributes in B. campestris L. (§1),
B. juncea (L), Czern and Coss (S2) and B. rugosa (33).

Characters Heritability Genetic advance

S1 S2 S3 51 S2 s3

1. Days to 75% maturity 94.42 76.88 30.63 7.8%7 4.7 5.60

2. Leaf area at 42days (cm2)  46.10  21.34 : - 42.68 16.38 12,81 31.17

3. Leaf area at 65days (cm2)  11.54 13.20 = 56.56 2.48 4.72 95.84

"4 Leaf dry weight at 42days(z) 54.43 1470 45.11 0.07  0.04 0.10

5. Leaf dry weignt at 63days(g) 26.37 4.95 46.26 " 0.03 0.01 0.32
6. Plant height (cm) 96.70  93.28  64.48 - 41.33 58.58 63.75 ;
7. Primary branches/plant 92.23 84.62 63.76 ° 1.85 2.39 1.87:i
8. Secondary branches/Plant  95.72 57.21 64.84 . 6.39 1.76 2.42
9. Siliquae/main shoot 4419 3017 6328 479 2.2 339
10, Siliquae/plant 88.17 26.93 65.95 §2.38 19 .64 58 33 ig)
11. Seceds/siliqua 35.43 77.46 80,08 0.60 1.97 2,67
12. 1000 seed weight (g) 16.60 56.98 70.35 - 0.05 0.44 0.41 ’
13. Economic vield/plant(g) 96,43 91.9} 7163 - 473 3.42 0.48 -

14. Biological yield/plant(g) £7.18 84.81 80.76 - 13.16 12.10 10.13

15. Harvest index{ %) L7509 79,35 73.56 f' 4.66 4.67 3.76

16. Oit content (%) " 88T 88.94 96.11 . 4.24 2.99 5.23




Varshney et al. ‘ 163

ACKNOWLEDGEMENTS

Senior author is grateful to Council of Scientific & Industrial Research, New
Dethi for providing financial support for conducting this investigation in the form of
Junior / Senior Research Fellowship.

LITERATURE CITED
ALLARD, R.W. 1960.  Principles of Plant Breeding, Jobn wiley & Sons. Inc. New York. pp. 92.

BURTON, G.W. 1952 Quantitative inheritance in grasses. Proc. 6th Inst. Grassld. Conger.
1:277-283.

DONALD, CM. 1962, In search of vield . /. Awst. Inst. agric. Sci. 28:171-178.

KATIYAR, R.P., MISHRA, B. SINGH, S.N. and CHAUHAN, Y.S. 1976. Genetic  variability,
heritability and genetic advance of yield and its components in Indian mustard,  Judian J.
agric. sci. #4:291-293,

NASS, H.G. 1973. Determination of characters for yield selection in spring wheat. Can. J. Plant Sci.
53:755-762.

SINGH, LD. and STOSKOPF, N.C. 1971, Harvest index in Cereals. Agron J. 63:224-226.

SYME, LR. 1970. A high-yiclding Mexican Semi-dwarl wheat and the reiationship of vield to harvest
in index and other varietal characteristics. Aust. J. Exp. Agric. Amim. Husb 10:350-353,

VARSHNEY, 5.K. 1980. Genetic studies on harvest index and other important quantitative characters
Brassica species Ph. D. Thesis. G.B.P.U.A. & T. Pantnagar (Mainital).

VARSHNEY, S.K. and SINGH, B. 1982, Inter relationships among harvest index and other quanti-
tative characters in  toria (B, compestris L.} SABRAC J.  14.2):89-92 '

YADAVA, T.P. 1973 Variability and Correlation studies in Brassica juncea (L) Czern & Coss.
Madras Agric. J. 60:1508-1511.



J. Oilseeds Res. 3 (1986) 164169

PRODUCTIVITY OF MUSTARD GROWN UNDER DIFFERENT
CROPPING SEQUENCES

B.N. CHaTTERJEE, R.K. GuosH, S.K. Das, B. DasGuUPTA and 8. Marry -

Department of Agronomy, Bidhan Chandra Krishi Viswavidyalaya, Kalyani, Madia, 741 235, *

ABSTRACT

An experiment was carried out for two seasons during 1982-83 and 1983-84 in’
the Gangetic plains of West Bengal to study the effects of different preceding &farif crops,
viz. rice (Oryza sativa L.), maize {Zea mays 1.}, jute (Chorchorus olitorius L.), black
gram (Vigna radiatus Linn), cowpea ( Vigna ynguiculata L. Savi ex Hassk)-and groundnut
{Arachis hypogea L.} on the productivity of mustard {Brassica funcea L. Czern and Coss).
Legumes (blackgram, cowpea and groundnut) showed better residual effect on the
yield components and vield of succeeding mustard crops than that of other crops. Num-
ber of primary branches/plant, number of seeds. siliqua. number of siliqua/plant, 1000
grain weight and finally vield of oilseceds increased when mustard were grown after
tegumes. Highest yicld of mustard (1.6 t/ha) was obtained from cowpea (fodder) -
mustard sequence followed by groundnut-mustard (1.3 to 1.5 t/ha) and blackgram-
maustard sequence (1.2-1.4 t/ha). Lowest vield of mustard was obtaingd from maize-
. .. - mustard sequence (0.9-1.1 t/ha) . -

Key words: Mustard based cropping sequence with cereals, Iegumcs, fibres.

INTRODUCTION

The average yield of mu-s.tard'(Brassica juncea L. Czern and Coss) in India is

usually low because most of the crop is grown as a mixed crop with wheat (Tirticum

aestivum L.) in north-western region or after the harvest of rice on the residual moisture
in the north-eastern region. Furthermore, the crop is not sown in time and it is not
adequately fertilized and protected. Because of an acute shortage of edible oil, the
price of oilseed has increased and there has been now scope to give importance to this
crop.  The objective in this study is to evaluate the productivity of mustard when sown
in right time, as a main crop in sequence with other kharif (Jun-Sep) growing crops or
in otherwords in a mustard based cropping system.

MATERIALS AND METHODS

Field experiments were conducted in the University Farm, Kalyani for two
successive years, 1982-83 and 1983-84, The farm is situated at 23°N latitude and 89°E
longitude at an altitude cf 9.75 m above sea level The experimental soil had sandy clay
loam texture having neutral soil reaction containing 0.66% total nitrogen, 34 and 110
kg/ha P,0: and K,O, respectively. The six sequences tried with mustard were (1) mus-
tard-maize for fodder (Zea mays cv. ‘Adecuba’ in 1982 and cv. ‘African giant’ in 1983),
(ii) mustard-rice {Oryza sativa L.cv. ‘Rasi’), (iii) mustard-jute (Chorchorus olitorius L.
cv. ‘JRO-632" in 1982 ‘Rupali’ in 1983), (iv) mustard-blackgram (Vigna radiatus cv.
‘T 9", (v) mustardcowpea {Vigna unguiculata L. cv. HFC-42-1 in 1982 and EC-4216
in 1983) and (vi) mustard-groundnut (Arachkis hypogea L. cv. ‘Polachi’). Except

Received for publication on May 31, 1985,



Chatterjee er al. : 165

jute rest of the kharif crops were sown In the last week of June and jute
was sown in the middle of April. After harvesting the kharif crops mustard was
sown in the first week of November (Table ). The experiment was conducted in RBD
with four replications of Sm » 6m plots. Maize, blackgram, cowpea, rice, jute, ground-
nut and mustard were established at seed rates of 20, 12, 25, 80, 5, 80 and 6 kg/ha, res-
pectively with a row distance of 20 cm in rice, jute, blackgram, and cowpea. 30 cm in
groundnut and mustzrd and 60 ¢cm in maize. Recommended dose of fertilizers were
used in both kharif and radi crops (Table ). A low dose of nitrogen was given to mus-
tard to make the best use of the residual fertility of the previous crops. In addition to
pre-sowing irrigation, two more irrigations were applied to mustard crops. Except one
irrigation in jute no irrigation was applied in kharif crops. Plant protection measures
were taken as and when required. Among the kharif crops maize and cowpea were
harvested as fodder (maize at milk stage 65-70 days after sowing (DAS) and cowpea at
75-80 DAS). The growth attributes of mustard viz. stand establishment, number of
siliqua/plant, number of seeds/siliqua and 1000 secd weight were recorded in addition to
yield estimations. The soil samples were analysed twice once before the sowing of
kharif crops and other before the sowing of mustard for total nitrogen content of
the experimental soil by Kjeldahl’'s method (Jackson, 1967).

"

TABLE 1. Dates of sowing, dates of harvesting, spacing with seed rate in bracket and the
fertilizer doses of the crops.

Crops Dates of sowing Dates of harvesting spacing Fertilizer dose
in kg/ha
1982-83 1983-84 1982-83 1983-84 (seed rate) N P05 K20
Kharif crops
Rice 29.6.82 22.6.83 8.10.82 7.10.83  20x10cm? < 60 30 30
(80 kg/ha)
Maize 22.6.82 : 22 6.83 31 8.82 3.9.82 60 x30cm? 100 50 30
(20 kg'ha) '
Jute . 26.4.82 12.3.83 5.10.82 13.9.83 20~ Tem2 60 30 40
(5 kg/ha) '
Blackgram 26.6.82 26.6.83 19.9.82 21.9.83 20 10cm 2 20 60 - 30
{12 kg/ha}
Cowpea 18.6.82 26.6.83 3.9.82 9.9.83. 20 x 10cm?2 20 60 ;. 30
20 kg'ha) .
Groundnut 24 .6.82  24.6.83 8.10.82 18.10.83 30 15cm? 20 60 : 30
. g d ) Ceemer T {80 kg/‘ha) A R I ':,.
Rabi crops ) _ RN T S
Mustard 10.11.82 211.83 15.3.83 3.3.84 30 < 10cm?2 40 40 40

(6 kg/ha)
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RESULTS AND DISCUSSION -
Yields of khavif crops

Green forage yields in terms of dry weight of maize and cowpea have been
summarised in Table 2. Low yields of maize and cowpea for fodder in 1982 were due
to use of the varieties 'Ade-cuba’ and "HFC-42-1", respectively. Higher yield in black

gram (12.2 g/ha) in 1983 was due to higher amount of precipitation (55.9 cm) recemed
during the rainy months (June to October) than that of in 1982 (40.7 om).

TABLE 2. Dry matter * and grain yield (g/ha} of different kharif crog_ raverage of 4 veplications)

Crops . Yield ({(a/ha) .
198--83 - 1983-34 x i
Maize (Fodder) o 90.2 4+ 11 06 3550, + 32.79
Cowpea (Fodder) - 66.9 4+ 3 84 265.0 - 39.05
Rice (Grain) : 27.8 4 2. 89 28.9 4 1.93 .
Jute (Fibre) Ssmviit 1534 2.88 6.1+ 1.06° w;
/ Yoty
~ Blackgram (Grain) / 59+ 139 12_‘21 0.60 i
Groundnut (Gr..in} 19.2 4+ 1.89 19.5 + 2.25-
(utishelledy ) i .

- * For fodder crops only

Yield components and productivity of mustard

The maximum number of inflorescence bearing primary branches/plant in the
base crop of mustard (Table 3} was obtained (9/plant) when it followed groundnut in
1982-83 and cowpea (5.9/plant) in 1983-84. The crop established after (1982-83) and rice
{1983-84) recorded the least number of branches (5.8/plant in 1982-83 and 4.7/plant in
1983-94), The number of siliqua/m? recorded at the time of harvest was significantly more
where mustard crop followed leguminous crops than those following cereal or fibre crop.
Roy (1979) reported that number of siliqua/m? ranged from 2, 615 (control} to 5,855 (at
120 kg N/ha) in variety ‘Varuna’ under irrigated condition.

The number of seeds/siliqua in the first year (Table 3) did not differ significantly
between treatments ranging from 7.0 to 9.6/siliqua. But in 1983-84 the treatment differ-
ences were statistically significant, The maximum number of seeds/siliqua were recorded
when mustard was grown after groundnut and the least when the crop followed rice. In
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1.983-84, only 1000 seed weight of mustard grown under different sequences differed signi-
ficantly (Table 3).  The highest test weight (6.45 g) was recorded when the crop followed
groundnut and the lowest (4.12 g) when it followed rice.

The yield (Table 3} of mustard ranged from 860 to 1620 kg/ha in 1982-83 and
1111 to 1640 kg/ha in 1983-84. In both the years maximum yield of mustard was re-
corded when it was grown after cowpea (1620 kg/ha in 1982-83 and 1604 kg/ha in 1983-
84). The yield of mustard was statistically at par where it followed groundnut, black
gram or jute. Lowest yield in both the years were recorded when mustard followed
maize (Table 3). De and Giri (1978) reported that in Delhi best yields of mustard are
obtained when it follows cowpea crop as fodder as compared to other crops.

Thus, it may be concluded that mustard as a rabi main crop sown in the first
week of November, gives the best yield when it follows leguminous crops {groundnut
and blackgram for grains and cowpea for fodder) in kharif.

The nitrogen status of seil

From the data summarised in Table 4, it is apparent that plots which had legu-
mes like groundnut, cowpea or blackgram, maintained high total nitrogen {0.11 to
0.12%) in soil in both the years. The lowest total nifrogen content was recorded m .
plots having jute. Jute-mustard sequence reduced badly the total nitrogen content of
the soil. Thind et al. (1979), Biswas et al. (1967), and Sharma and Singh (1970) reported
that growing of leguminous crops like groundnut ete. in the crop rotation had a beneficial
effect on the soil nitrogen than that under any of the cereal crop rotation.

TABLE 4. Totzl nitrogen content of soil after the hzrvest of Lharif and rabi crops.

" Total nitrogen percentage (W W)

Treatments
After harvest of Kharif crops After harvest of mustard
1982-83 1983-84 1982-83 198384
Maize (F) \ 0.050 4.046 0.04 o4
" Rice ¥ N00s3 0049 0.044 T 0.04
Y Iute 3 \ ooss . 0042 0.03 . 0.0
Blackgtam . \ 0.121 0.112 0.062 © 0,058
Cowpea (F) -0 Mo oms T 0087 S 0.053
_ Groundmut N T B S VE A 0 064 0.059
CFsEmGe o g 00143 L0012 ¥ 0.0062 0.0058

A e

" CD at P =0.05 00291 - 0.0269 0.0132 0.0123
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GENETIC VARIABILITY, HERITABILITY AND DROUGHT INDEX
ANALYSIS IN BRASSICA SPECIES

Har1 Singh!
National Agricultural Research Project, Harvana Agricultural University, Hisar-125004 (India).

ABSTRACT

Screening of 27 genotypes of 7 cultivated species of genus Brassica under four
environments of fields and drought plots indicated significant differences among the
genotypes for different quantitative characters. The expression of plant height, sili-
quae per plant, siliqua length and seed yield were significantly reduced under drought
conditions. However, primary and secondary branches and seeds per siliqua were not
influenced much by drought conditions, 1000 seed weight increased under drought as
compared to irrigated conditions.

Genetic variability was maximum for secondary branches followed by seed yield,
siliquae per plant and seed weight in all the environments. Broad sense heritatility
was higher for secondary branches, seed weight and seeds per siliqua in all the emviro 1-
ments. As judged by heritability and genetic gain through selection, seed yield and
secondary branches under drought and secondary branches, seed weight and seeds per
siliqua under irrigated conditions could be improved through selection. Based on seed
yield, its attributes and drought index, B. juncea cv. RH 7513, RH 30 and RH 785 and
g_. carinatg var. HC 2 were indentified as most promising genotypes for drought con-

itions.

Key words : Genetic variability; heritability; drought index; Brassica species.

.,

INTRODUCTION

There is no general agreement as to what should be the optimum environment for
¥ selecting the genotypes for drought tolerance. However, Hurd (1969, 1971, 1976), in
wheat, Levitt (1951) in various crop plants and Richards (1978) and Richards and Thurl-
- ing (1978) in repeseed advccated the adequacy of drought water deficit environment for
. affecting seed yield improvement for that condition. In the present study, efforts have
. been made to screen various genotypes of Brassica species under both irrigated and water
. deficit conditions with a view to examine the extent of genetic variability, heritability and
genetic advances for seed vield and other related charactets and to analyse the eflect of
drought environment on the expression of these attributes. Such information would
enable breeders in developing suitable genotypes of Brassica species for water deficit
-conditions.

MATERIALS AND METHODS

The experiemntal material for the present study comprised 27 genotypes of 7

Brassica species (Table 1).
!

- Present Address :  Research Officer (PB), Oilseeds Section, Departiment of Plant Breeding, Haryana

Agricultural University, Hisar, ] . ) N

e i ~ '
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[ABLE 1. Genotypes and their origin.
Species/Genotype Qrigin Species/genotype Origin
B. campestris L. B. napus L.
BSH 1 India EC 129126 Poland
Span Canada Regent Canada
Torch Canada Gulliver Sweden
Beli Sweden - L HNS 3 selections from
: E HNS 1| Canadian base
! o HNS 2 material, Regent
B. juncea L. . . ‘B, carinata '
Prakash India . i
RH 30 India BC 2 India
Varuna 80 - India HC 2 USSR
Lethbridge 22 A/ . - Canada
RYS 80 / India
Blaze Canada - / B. chinensis I.,. )
RH 785 India .
Domo Canada Locat India
RC 781 India
RH 781 India B tournefortii L.
. ) Local India
RIK 78-6-1 India " B. albaL.
RH 7513 India Local India

The above genotypes were screened under four environments namely: EI -

Irrigated thrice, in field having loam soil; E2 - Only pre-sowing irrigation, in field having
loam soil; E3 - newly constructed drought plots (30 x 6 m) filled with dune sand, presow-
ing 3.2 cm absoulte water at 45 cm wetting of soil, later on urigation witheld and E4 -
Drought plot (30 x6m) filled with dune sand, presowing 2.1 cm absolute water at 309 cm
wetting of soil, lateron irrigation witheld. The experiment was conducted in R.B.D.
with two replications in each environment during, 1982-83 at Haryana Agricultural
University. Hissai. Each entry was represented by four rows each of 1.5 m length.
Row to row and plant to plant distances within rows were kept at 30 and 15 cm, respe-
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ctively. Only two middle rows of each entry were considered to record the observations
on 10 plants for plant height (cm), primary and secondary branches per plant (No), total
siliquea per plant (No), siliqua fength (cm), seeds per siliqua (No), seed yield per plant (g)
and 1000-seed weight (g) in all the cnvironments. The data for above observations were
analysed for the analysis of variance, range cf variability, genotypic coefficient of varia-
bility ( GCV), phenotypic coefficent of variability (PCV}), heritability (Broad sense) and
genetic advance (CA) as percent of mean.

RESULTS AND DISCUSSION

The analysis of variance for eight characters in four envircnments have been
presented in table 2. The perusal of this table revealed highly significant differences
among the genotypes for all the characters in all the environments. 1t signifies the
adequacy of the material chosen for the present study.

TABLE 2. Analysis of variance for seed yield and other characters under field and
simulated water stress conditions.

MEAN SQUARES

Character -
: E] E2 E3 E4

Plant height 3109.650 ** 3894.754 ** 3007.755 ** 2646.051 **
Primary branches s 10 657 ** 10.300 ** 10.759 ** 6.25] **
per plant
Sccondary branches 60.377 ** 212.120 ** 166.061 ** ‘ 130.154 **
per plant L .
Siliquae per plant 49277.897 **  84452.318 ** 38395.335 ** . 38257.740 **
Siliqua length . 1.101 ** 1,229 ** 0.868 ** | 0.9868 **
Seeds per siliqua . - 28.988 ** . 31.740 ** 18.480 ** : 24,020 **
Seed yield per - 76.369 ¥* 96.940 ** 63.622 ** 7 52.136 **
plant i

vekmo— 1000 seed weight - 2.509 ** - 2,670 ** 1.998 ** . 2.001 **

**  Significant at P = 0.0]

The expression of the characters like plant height, siliquae per plant, seed yield
and siliqua length was considerably reduced under drought conditions, whereas other
characters were not much affected by the drought (Table 3a and 3b) B. tournefortii Le.
Jangali rai was the dwarfest genotype in all the environments. B. juncea L. cv. R1K-
7-86-1 and RC 781 possessed lowest number of primary branches whereas B. napus L.cv.
HNS 3, Gulilver and Regent had the lowest number of secondary branches, B. carinate
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L. var. HC 2 possessed highest number of ptimary and secondary branches and siliquae
per plant. B. alba L. had minimum and B. napus L. cv. HNS 1 the maximum values of
siliqua length and seeds per siliqua in most of the environments. B. jusrcea L. var. RH
7513 and RH 785 registerod highest seed yield and RH 30 the highest sced weight in all
the environments.

Prnought envitonments did not affect the expression of genetic variability for
siliquae number, siliqua length and secondary branches as judged by the values of GCV.

However, for seed yield and plant height there was increase in genctic variability under _

drought envircnments, The characters for which there was decrease in genetic variability
under drought environments weie primary branches, seeds per siliquae and seed weight.
As judged from the magnitude of the differerces in GCV and PCV values, there was pro-
nounced effect of soil environment on the expression of plant height, primary and se-
condary branches, siliquae per plant and seed vield. The characters which were not
influenced by soil environment were siliquae length, seeds per siliqua and seed weight,
Heritability in broad sense over all the evnironments was higher for sccondary branches,
sced weight, plant height, sceds per siliqua and seed yield. Generally, the heritability
estimates were low under drought environments for all the characters except seed yield.

Genetic gains as percent of mean were higher under drought for the characters seed yield

and secondary branches. It was however, of the same order under drought and irrigated
conditions for siliquae per plant and siliqua length and least for seed weight and seeds

per siliqua under drought. The gains through selection based on all the environments

were heigher for plant beight, seed yield and seed weight.

Considerably higher variability among the genotypes for all the characters could
be attributed to the differences at species levels. The variability in B. juncea was desira-
ble as this is an important Brassica species for this region. The differences in seed yield
in this species varied from 5.34 g (Blaze) to 21.26 g (Varuna). The differences in seed
yield could largely be attributed to the differences in branching, siliquae number, seeds
per siligau and seed weight. Morgan (1974) reported the varietal differences in rape
seed due to siliqua number and seeds per siliqua. Greater genetic variability for seed
and its components has already been reported by Yadava and Singh (1977). Conside-
ration of GCV, PCV, heritability (BS) and GA indicted that secondary branches, seed

yield, sceds per siliqua and seed weight were most likely to be improved in all the evniron- |
ments through selection. Siliqua length, seeds per siliqua and seed weigh had higher -

GCYV and less influence of soil environment on their expression and are therefore,

desirable for improvement under both irrigated and drought conditions, Drought -

environments accelerated the genetic variability for seed yield and plant height and re-
sulted in move heritability and genetic advances. Similar observations have been made
by Richards (1978) in rapeseed and Hurd (1969, 1971, 1976) in wheat.

The data presented in table 4 for seced yield and its components and drought
index (seed yield under drought environments divided by seed yield under irrigated en-

vironments) indicated that B. napus cv. Gulliver; B. juncea cv. Blaza and B. alba local -

registered highest values of drought index but at a very low productivity levels. Levitt

(1951) advocated the utility of this parameter for selecting drought tolerant genotypes. -
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From practical view point the consideration of high average yield and higher drought
index revealed that B. juncea cv. RH 7513, RH 30 and RH 785 and B. carinata var. HC
2 were best suited for irrigated as well as drought conditions.  B. juncea cv. Varuna re-
gistered highest average seed yield but its drought index was less as compared to above
mentioned genotypes. The study further revealed that seed yield higher secd weight and
higher number of branching accompanied with drought index need special consideration
for developing suitable genotypes of Brassica species for crought/water deficit conditions.
Identification of parental lines based on above characteristics in hybridization programmie
and sclection for seed yield in segregating generations under drought/water deficit con-
ditions apperas to be a suitable breeding approach in these crops.

TABLE 4. Mean performance of 27 genotypes of seven Brassica species for sced yield and
its component characters averaged over four environmenis of fields and water stress

conditions.
Genotype Seed yield Drought  Siliquae Seeds per 1000 secd- Secondary
per plant (g} index * per plant siliqua weight {(g) branches
per plant
B.  campestris -
BSH | 12.16 0.89 213.5 15.7 4.07 10.1
span 11.08 0.50 426 .5 . 17.3 2.16 13.9
Torch 12.81 0.70 440.3 ~ 15,2 1 1.92 14.7
Bell 10.78 0.76 2840 18.1 ©2.56 11.7
B. juncea .
i )
Prakash 15.60 0.86 443.0 ! 12.3 ©2.88 21.1
RH 30 . 17.53 0.87 300.8 11.5 - 5.64 . ¢ 11.9
Varuna 2i.26 0.38 431.3 12.6 < 4,50 17.7
Lathbridge 22A  9.5] 0.58 473.8 11.9 4.03 . 23.2
RYS &0 13.45 0.59 . 389.8 11.4 3.97 12.5
Blaze 5.34 1.27 7 332.3 10.1 L2.22 0 19.¢
RH 785 16.44 0.99 . 3745 o 13.0 3.50 ¢ 16.0
Domo 9.13 0.52 - 505.8 Y 12,8 2.03 28.3
RC 781 8.88 0.53 .. 448.3 13.2 © 254 . 21.1
RH 781 15.65 0.82 .- 374.5 12.1 o 441 T 14.3
RIK 78-6-1 10.02 0.37 361.0 8.8 / 4.17 - - 11.9
RH 7513 21.85 0.70 532.3 11.5 /,'{- 3.76_ 19.1
B. napus 3 1 ‘
EC 129126 . ‘\1.43 0.60 - 183.3 13.4 1.71 7.3
Regent 5.53 0.51 o 286.5 18.3 s 2.58 701
Gulliver 4.54 1310 245.5 T 15.7 - 2.28 S 4.8
HNS 3 5.24 0.67  285.5 15.9 2.38 re
HNS 1 6.62 0.54 249.5 18.5 ©2.69 ~ 8.4
HNS 2 4.18 0.69 245.0 17.2 Y1.89 o 6.6
B. carinata = i e * ”
BC 2 L x 1359 0.88 .- 3505.8 . 1.4 3.57 ¢ k%
HC 2 1877 0.79 814.3 5 15.5 2.61 - 50.5
B. chinensis . 9.69 0.93 344.3 7 157 w259 8.9
B. rournefortii - 8.67 0.96 317.3 ¢ 134 S 270 1 22.6
B. alba 3.96 1.18 364.8 3.3 - 483 - 9.9

Seed vield under drought conditions

* Drought index .~ =. - :
o . Seed yield under irrigated conditions
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LINE X TESTER ANALYSIS OF COMBINING ABILITY IN CASTOR

V.J. PATEL, C.J. DANGARIA, U.G. FATTEH and P.S. PateL
Oilseed Research Project, Gujarat Agricultural University, Jungadh - 362 002, : /

ABSTRACT

Combining abiiity for seed and its attributes was studied in line X tester analysis involv-
ing 4 pistilfate lines and 15 monoecious pollen parents in castor. The estimated compo-
nents of general and specific combining ability {(gca and sca) variances showed the pre-
ponderrance  of non-additive gene action for yield per plant and capsules in main spike,
whereas additive gene action was predominant for nodes upto main spike, lenath of main
spike, effective spikes per plant and 100 seed weight. Among the female parents VP-1 was
good general combiner for yield per plant and 100 seed weight, JP-58 for capsules in
main spike and variety 240 for nodes upto main spike and effective spike per plant,
Among the males 63 Mo for nodes upto main spike and plant height, SP5-43-3 for
length of main spike and 100 seed weight, T-4 for capsules in main spike, Bhagya for
effective branches per plant and VI-4 for yield per plant were found good general
combiners. The high yielding parents were also the good general combiners and thus
parental selection can also be done on the basis of per se performance,

Key words :  Castor; Ricinus communis L.. Combining ability; Line x tester analysis,

INTRODUCTION

* Hybrid vigour in castor (Ricinus communis L.) have been extensively explored
for enhencing the yield. A number of male and female (pistillate) lines are now available . .
to evolve castor hybrids. However, selection of suitable parents is important for the
development of productive hybrids. The information on the inheritance of yield and
combining ability is usefull for future breeding programme. Hence a ling % tester analysis
was under taken to obtain information on the above parents.

MATERIAL AND METHODS. PR

Four pistillate lines (VP-1, JP-58, JSP-10 R and 240) and 15 pollen parents .
selected on the basis of genetic diversity were crassed adopting line x tester mating. The -
resulting 60 hybrids with their patents were planted in a randomized compect block
design with two replications at Castor Research Project, Sardar Krishinagar during 1981-
82. Each plot consisted single row of 15 plants with an inter and intra tow spacing of
90 cm x 60cm. Observations on five randomly selected plants were recorded for number
of nodes upto main spike, height upto main spike, length of main spike, capsules on main
spike, effective branches per plant, 100 seed weight and yield per plant. The data were
analysed according to the method suggested by Kempthorne (1957). o

RESULTS AND DISCUSSION

The differences among the crosses were significant (Table 1) for all the chara-
cters, indicating the presence of genetic diversity among the genetic lines selected for
study. The differences in the general combining ability (gea) effects of maies and females

Received for publication on August 12, 1985
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were significant for all the characters except plant height upto main spike and length of
main spike in females. The variance due to specific combining ability (sca) was signifi-
cant only for nodes upto main spike, capsules in main spike, effective spike per plant,
100 seed weight and seed yield per plant.

Estimate of variance, gca (males) was higher than those due to gea (females)
for all the traits, indicating greater diversity amcng the males as compared to females for
their combining ability. The estimates of sca variance were considerably bigher than gea
{pooled) for yield and capsules in main spike, indicating preponderance of non-additive
gene action in the inheritance of these traits, These results are in agreement with those
of Kandaswami (1977). Singh and Yadava (1981) and Singh and Srivastava (1982),
who also observed the importance of both the gene actions nd preponderance of non-
additive gene actions for yield in castor. However, for plant height upto main spike
and length of main spike only additive gene acticn was important and for nodes upto
main spike, effective spike per plant and 100 seed weight both the types of gene actions
were involved with the preponderance of additive gene action. Hooks ef al. (1971)
also reported the preponderance of additive gene action for days to flower and nodes
upto main spike in castor.

The gea effect indicated that among the females, VP-1 was good general combi-
ner for yield per plant and 100 seed weight. JP-58 for number of capsules in main spike
and female 240 for nodes upto main spike and effective spike per plant were other good
general combiners. General combiners identified among the males were VI-9 and 63 Mo,
for nodes upto main spike and plant height upte main spike, SPS-43-3 and T-4 for length
of main spike, T-4, JI-35 and SPS-43-3 for number of capsules in main spike; 63 Mo,
Bhagya, VI-4 and VI-14 for effective spike per plant, SPS-43-3,37500 and T-4 for 100 seed
weight and VI-4 and JI-35 for yield per plant.

The specific combinations as indicated by significant sca effects were JI-38 X
Aruna for yield per plant, VP-1 x 37500 for 100 seed weight, VP-1 x JI-35, 240 x J-]
and 240 x VH-28-2 for effective branches per plant, VP-1 x JI-35 for number of capsules
in main spike, 240 x SPS-43-3 for length of main spike, VP-1xVH-57-1-4 for plant height
upto main spike and 240 x VI-4 for nodes upto main spike. Specific cross combination,
JP-58 x Aruna for yield per plant and VP-1 x JI-35 for effective branches per plant in-
volved low general combiners. It may arise due to epistatic gene action.

Though the cross JP-58 x Aruna showed significant sca for yield, its per se
performance was not very high (Table 3) under such circumstances crosses with higher
per se perfermance should be considered. In this context, cross VP-1x JI-35 deserves
merit since it showed higher per se performance and sca effect for important yield attri-
butes like length of main spike, number of capsules in main spike and effective branches
per plant along with considerably high sca estimate for yield. The female parent of this
cross (VP-1) as an established ’S’ type pistillate line, which can be maintained by reverted
selfing or sibbing with heterozygous segregants. The hybrid seed production can be
achieved by planting female line with double seed rate along with male line in ratio of 3:1,
keeping necessary isolation. Thirty to fourty percent monoecious plants appeared in the
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rows of female line can be rouged owt after appearence of main  spike on the basis of
shape of male and female flowers before anthesis. Hence this cross should be considered
for the commercial exploitation of heterosis in castor.

The parent with higher per se performance (Table 2) were also found to be good
general combiners for most of traits indicating that per se performance of parents can
effectively be used as a selection criterion while selecting the parents. Since non-additive
component was predominent for the inheritance of yield and number of capsules in main
spike, the exploitation of heterosis would be effective for the improvement of yield in castor.
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‘PHENOTYPIC STABILITY OF DIFFERENT POPULATIONS IN
INDIAN MUSTARD

M.L. Gupra, K.S. Lasana, and B.S. Bawa, : :
Department of Plant Breeding, Punjab Agricuttural University, Ludhiana-141 004

ABSTRACT

Sixty eight homogeneous and heterogenecus genotypes of Indian mustard -
were evaluated for stability of seed yield in efght pertinent environments.  Significance
of linear component of genotype-environment interaction suggested that the prediction
for most of the genotypes appeared to be feasible.  The significance of pooled deviation -
indicated that populations differed with respect to their stability. The homogeneous
populations cxhibited the highest response indicating that homogeneous population
were less buffered than the heterogeneous populations. Heterozygous-heterogeneous
(F5} and homozygous-heterogeneous (imyixtures) populations respresenting high genetic

LSRN variability expressed relatively more stability over homozygous-homogeneous (parental)
and  heterozygous-homogeneous  (F().  populations. Three  crosses namely
P, Rai 1011 > RH 30, RH 7513 = RH 30and RH 7513 .« RLM 198 arc the desirable
crosses and can be used to develop lines with high stability.

Key words: Raya; Indian Mustard; Stability

INTRODUCTION

X Wide adaptability is an important feature of an improved cultivar. It can be
achieved either by individual buffering or by population buffering. A relationship has
been found between the stability and degree of heterozygosity, but there are evidences
which suggest that both are governed by the different genetic systems, Jones (1958}
reported that single crosses were more stable than inbred Jines, and double crosses than
single crosses in maize. Chaudhary and Paroda (1979) reported that heterozygous-hetero-
geneous (F, and F,;) and homozygous-heterogeneous (mixtures) populations were more
- stable than homozygous-homogeneous (parental) and heterozygous-homogeneous (Fy)
populations in wheat. Such type of studies are not reported in Indian mustard. Keep-
ing this in view, an attempt has been made to find out the relationship of homogeneous

(parental and F,) and heterogeneous (F,, F; and parental mixtures) populations in
~ Indian mustard with their stability parameters.
MATERIAL AND METHODS / ‘

The experimental material consisted of 15 Fis, 15 Fys, 15 Fys and 15 binary
mixtures developed in a 5 x 3, line x tester system of mating and their eight parents,
Fi s of 15 crosses constituted heterozygous-homogeneous populations. F, and Fy to
these crosses constituted heterozygous-heterogeneous populations, whereas, parental
mixtures represented the homozygous-heterogeneous populations. All these 56 popu-
lations were grown in a R.B.D. with two replications in eight pertinent environments.
These environments were created with four levels of nitrogeneous fertilizer (0 kg, 50 kg,
100 kg, 150 kg N/ha) and two spacing (30 x 10 cm and 45 > 10 cm). Each populati-

Received for publication on October 11, 1985
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ons was grown in & single row of 6 m. The analysis was done for seed yleld according
to the analysis proposed by Eberhart and Russell (1966).

RESULTS AND DISCUSSION

Pooled analysis of variance (Table 1) revealed the piesence of genetic variability
in the material under investigation. Highly significant mean square due to environment
(linear) indicated differences between environments and their considerable influence over
the seed yicld. Linear component of genotype-environment intecaction was significant,
thercfore, prediction for most of the genotypes appeared to be feasible. Significance of

pooled deviation indicated that population differed considerably with respect to their
stability.

TABLE 1. Pooled analysis of variance for seed yield.

Source of Variation df. M.
Strains _;/ ] : 67 - 199.32 **
Environments 7 o 2187.70 **
Strain 2 Env. ’ " 469 66.98 **
Env. — (Strain X/Env) L 476 93.18 **
Env. Linear i - 1 15313.95 **
Strain x Env. Linear. RS 81.83 **
Pooled deviation - 508 63.56 **
Pooled error . 836 ‘ 9.54

**Gignificant at P = 0.01

Consldering mean rank values of the linear response (regression coefﬁcientsj
of the homogeneous populations (parents and F, s) and heterogenous populations (Fs,
F; s and mixtures), the homogeneous populations exhibited the highest response and the
heterogeneous populations showed less response indicating that the homogeneous popu-

lations were less buffered especially to poor environment than the heterogeneous popu-
lations (Table 2).

The non linear response (deviation from regression coefficients) and their mean
ranks were presented in Table 3. It became evident from the table that the heteroge-
neous populations had a better expression of stability than the homogenecus populations,
Among the heterogeneous populations, F, populations representing maximum genetic
variability due to segregation and recombination, appearcd to be most stable, and there-
fore, revealed that heterozygous-heterogenous (F,) populations had an clear advantage



186 Jourpal of Oilseeds Research

TABLE 2. Regression Coeflicients of Parents, Fys, F,s, F35 and binary mixtures alongwith
their ranking patterns.

Crosses P, P, L Fsy ¥;  Minture g,
P. Rai 1011 » RH 30 L12(5) 1.47(6; 0.53(y 0.72(4) 047 (1) 0.62 (3
R.H. 7513 X RH 30 1.07T 4y 1.47(6) 0.72(3) 1.26 (5} 0.48 () 0.12{D)
RILM29 < RH 30 1.19Q) 1.47 @) 1353 198 (6 1.73(5) 0.75()

rJ

08 3y 1.47 () 1.53 (5)
AL (6 1.47 () 1.45(3) 1.13() 1.56(5 0.79 ()

RLM 82 » RH 30 07 (6 086 0.34(])

RLM 514 x RH 3¢

]

P. Rai 1011 >. RLM 198 T12¢4) 146 (5) 1014 3y 2.15 @6 0.30 () 6.85(2)
RH 7513 = RILM 198 — 107 () 146 (6) 0.16 (2) 0.67 (4) -0.56 (1) 0.38 (3)
RLM 29 4 RLM (98 R @) 1.46(5) 085 0.680) .47 (6 1.16 (3)
RLM 82 :¢ RLM 198 ; L.OB () 1.46(5 .11 (3 L5 1.6l (& 0.37()
RLM 5 14 5 RLM (98 20064 146 () 210 () 1.5 () 1.46 () 146 (2
P. Rai 1011 » Varuna T2 () 1.20(5) 1.37(6) 0.29(2) 0.08 (1} 0.66 (3)
RH 7513 x Varuna 117 ¢4y 1.20 (5 2.02(6) 0.40 (3 0.04 (1) 0.16 (2}
RLM 29 < Varuna 119 (3) 1.20 ¢4} (.50 (6) 0.43 (1) L3045 0.8 ()
RLM 82 x Varuma 1.08 ¢4 1.20 (5p 1.31 (6) 0.91 (3) 0.6l (2} 0.46 (1)
RLM 514 < Varuna . 205 1.20(4) 1.13(3) 0.59(6) 2.26(6 0.80()
Mean Rank N 3.73 4.67 3.73 3.27 3.07 1.87

Yalues in parenthesis indicate ranking of regression coefficient.

due to population buffering to exhibit relatively more stability over other populations
like homozygous - homogeneous (P, -- P,), heterozygous-homogeneous (F;} and homo-
zygous-heterogeneous (mixtures) populations. Heterozygousity in ¥, did not appear
to be of specific advantage for the better expression of stability. Therefore, superiority
of F, populations, revealed that the maximum expression of genetic variability led to
better expression of stability owing to population buffering. This was further support-
ed as the mixed population had better stability in comparison to their parental and F,
populations.

In the present study none of the cross has high yield with high stability. How-
ever, three crosses namely Pant Rai 1011 xRH 30, RH 7513 x RH 30 and RH 7513 x

A

RLM 198 showed heterosis both for regression coefficient (b-value) and deviation from -

regression (S*d) but these crosses are low yielder. These crosses also transmitied their high
stability parameters to their offspring in F, and F,, thus lines with high stability can be
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developed. Whereas five crosses namely RLM 29 x RH 30, RLM 514 x RLM 198, RH 7513
X Varuna, RLN 29 x Varuna and RLM 514 x Varuna exhibited heterosis and better
mean performance in F, and F, generations but with poor stability. These crosses can
be utilised to develop pure lines with high yield. Gupta et al. (1983) reported that deter-
mination of stability of performance was under a separate genetic control. Therefore, in
the present material, lines thus developed with high mean and lines with high stability
. can be utilised to develop lines, with high mean and high stability by infer s¢ crossing.
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INHERITANCE OF FREE FATTY ACIDS IN INDIAN MUSTARD

ParkasH Kumar, KamaL DyawanN, S.K. ToakraL and T.P. Yapava
Department of Plant Breeding, Haryana Agricuftural University, Hisar-125 004.

ABSTRACT

Nine genotypes of Indian mustard representing a wide spectrum with respeet
to morphological and biochemical attributes were crassed in half diallelic fashion to
study the inheritance of free falty acids. Both additive and non-additive genetic
components were observed to be operative for its inheritance. Three parents namely,
RH-30, RH-785 and RH-780 showed the significant negative (desirable} gea effects and use
of these parents in future breeding programme is advocated. [0 cross combinations
were  isolated possessing the desirable negative sca effects for free fatty acids.
Selection in early segregating generations for high-yield and low free fatty acids could
bec most appropriate for simultancous exploitation of additive and non-additive genetic

components,

Key werds :  {nheritance; Combining ability; Genetic architecture; Indian mustard

INTRODUCTION

Indian mustard (Brassica juncea, L. Czern & coss) is an important oil yielding crop
among the oilseeds grown in India, China and Pakistan. But the excess amount of free
fatty acids in its oil, affects the keeping quality. These free fatty acids undergo autoxi-
dation at the point of unsaturation and are degraded into Iower fatty acids resulting into
rancidity of oil. These free fatty acids are produced as a result of hydrolysis of trigly-
cerides by lipase enzyme under adcquate moisture and temperature. Therefore, we
rieed to have a genotype possessing lesser amount of free fatty acids ( <19 in oil). But,
unfortunately no systematic efforts have been made to know the nature and magnitude of
genetic components involved in the inheritance of free fatty acids in Indian mustard.
The present study was attempted to have a look into the genetic architecture of free fatty
acids, which would facilitate the choice of superior parents and in the formulation of an
effective and efficient breeding methodology suited for Indian mustard.

MATERIALS AND METHODS

Nine genotypes namely: RH-30, Prakash, yellow rai K-1, RH-785, RC-1426,
RC-1425, RH-780, RC-423 and RC-781 of Indian mustard (Brassica juncea, L. Czern
and Coss) grown at the farm of Haryana Agricultural University, Hissar were utilized to
fiybridize in all possible combinations (excluding reciprocals).  Thirtysix F;s along-
with the 9 parents were grown in a R.B.D. consisting of threz replications. Each progeny
represented by a single row of 6 m with 15 cm plant to plant distance, 45 ¢cm space was
kept between the rows. At the time of maturity, bulk seed sample of each progeny
was collected from all the replications to have the estimation of percentage free fatty
acids as per specification outlined in AOAC (1961).

The data recorded for free fatty acids were subjected to angular transformation
for further statistical analysis. Combining ability variances and effects were estimated

Received for publication on October 20, 1985
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as per method suggested by Griffing (1956} method 2 model 1. The estimation of gene-
tic components alongwith different ratios was done as per Hayman (1934).

RESULTS AND DISCUSSION

The analysis of variance for simple R.B.D. indicated the presence of sufficient
amount of genetic variability with respect to free fatty acids among the progenies under
study. The mean values pertaining to parents and crosses have been presented in Table 1.
Before the analysis of diallel cross is carried out it is very much desirable te test the
assumptions underlying this technigue i.c. test for homogenity of arrays and regressica
coefficient test for Wr. Vr against unity. Non-significant values recorded for both these
tests indicated that further analysis can be carried out reliably.

The estimates of genetic components with respect to free fatty acids have been
presented in table 2. The additive genetic component (D) and dominance component
(H,) were significant. However, the magnitude of H; was much higher than the corres-
ponding D component indicating thereby the preponderance of non additive genetic
component for the inheritance of free fatty acids in [ndian mustard. Theratio (H, / D)"?
witich measures the degree of dominance also showed the presencs of over dominance.
The symmeterical distribution of positive and negative alleles in parents given by ratio
H,/4H,, was observed to be deviating from the theoretical value (0.25), thereby indicat-
ing the asymmeterical distributions of alleles in parents. The ratio (4DH)V? - ¥/
(4 DH,)%-F, measuring the proportion of dominant and recessive genes in parents,
indicated that for every one recessive gene there were three deminant genes involved for
the inheritance of free fatty acids in Indian mustard. The ratio h*/H,, which mecasvres
the number of alleles or allele group exhibiting dominance was observed to be very low.
This might have been under estimated because of the presence of complementary intera-
ction (Mather and Jinks, 1970) or due to the asymmeterical distribution of positive and
negative alleles in parents. The lower value recorded for the ratio indicated that no valid
interpretation about gene gioups exhibiting dominance could be made. The heritability
{n.s.) was of lower order.

TABLE 2. Estimates of genetic components and their ratios for free fatty acids in Indian mustard.

Components D H, H, h2 F E
0.0098* 00335+ 0.0205 0.0050 g.0432 0.004
2-0.0031 2 0.0067 4 0.0058  £0.0039 4.0.007! 4-0.0010
Cabtd -

Ratios - {H/D)1/2 H2/4H, (4DH)1/2-F

i I C ————————— e

@DHNI2-F  h%Hz ' Heritability

V.

(N.S.)
1.70 0.13 2.67 0.23 39.68

* denotes significance at P — 0.05
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The mean sum of squares due to general and specific combining ability were
significant for the characters under study (Table 3). Since the mean squares due to general
and specific combining ability do not provide the clear picture regarding the relative
magnitude of additive and non-additive genetic component, therefore, the unbiased
variances due to both general (6%g) and specific (6%) combining ability alongwith the
ratio 67s/6%g weie calculated.  The magnitude of 6%s was approximately 9 times higher
than the corresponding 6%g revealing thereby the preponderance of non additive genetic
components.

TABLE 3.  Analysis of variance for combining ability with respect to freefatty acids in Indian mustard.

Source d.f. Mean sum of squares
General combining ability _ .8 o 0.0078 * .
Specific combining abitity -, . ..~ - 35 o 0.0060 * -
Error T gy T 0.00045

~ ) . ! . . e . N - -

; 6y ' 0.0067
67 , o 0.00s7s
62s/6% o N 8.58

’ "

VA * denotes significance at P == 0.05

The excess amount of free fatty acids in mustard oi! reduces its keeping quality,
therefore, parents or cross combinations possessing negative gea or sca effects, respecti-
vely would be most desirable. Three parents namely, RH-30, RH-785 and RH-780
showed significant negative gea cffects (Table 4).  Use of these parents in future brecding
programme (s advocated. Three parents setected on the basis of gea effects and array
means were the same but were different when selected on the basis of gea effeccts and per se
performance, therefore, array means could effectively be  utilized to isolate the desirable .
parents.

Qut of 36 crosses under study, only 10 crosses namely, RH-30 x Yellow rai
K-1, RH-30 x RC-1425, Prakash x Yellow rai K-1, Prakash x RC-1423, Prakash x |
RH-780, Prakash x RC-781, RH-785 x RC-1425, RC-1426 x RH-780, RC-1426 x.
RC-423 and RC-1426 x RC-781 exhibited negative significant sca effects. The highest;”

negative sca effects were recorded for cross combination Prakash < RC-1425. It was
also observed that ranking of cross combinations on the basis of per se performance and
cffects were not same or in other words crosses having high per se performance did not \
necessarily have high sca effects. Since per se performance is a realized value whereas .
sca affect is an estimate, measured as the deviation of ¥ over parental performance. y
‘ ;



193

Kumar et al.

§0'0 = d 18 ourdyiudls saj0usp,

8200 - (ws-Ns) ‘I 600°0 = (3-18) 7' 900°0 = (19) ‘7'§
$10°0 L
+E0° 0 «£10°0 ‘ £r—yy
990" () LBO O «610°0- . 08—y
85070~ £20°0 000" 8200 stri-oy
o' 900~ 6F0°0- 0200 $70°0 it
££0°0- 010°¢ 0L0°0 15070 £00° 0~ ON ] WNJ_M
051°0 810 £€0°0 11070~ PO 0- Tho 0 £10°0 o MOJ[IA
$80°0- 6500 6,00~ 950°0 £00°0 901°0 FE10- 11070 . . ‘ yseyeigd
$E0°0 8P0 0 L0070 £90'0 0600 650°0 €600 900 1£0°0- "HYy
=) 1ey
182y Ty 0%y TPty RECae Y| $8L-Hy MO[[RA yseyeyg Oty sjuazeg

*PARISTUI UBLPU| 1 SPIOE

Ajyep 03y 0} p2adsaa yilw 5399553 ANIqe HuiMiquod (jeuoSelp aA0qe) JHIdads pue (leuoZe(p) 1R12U33 JO SIJEWNS]

v ATVL



194 Journal of Oilseeds Research

Therefore, sca effccts for a particular cross may be low or high. 1t was concluded from
the present study that sca effects may not always lead Lo the correct choice of cross com-
bination and, therefore, the selection of a particular cross combination on the basis of
per se performance seems to be morc reliable.

The combining ability and genetic component analysis have shown the prepon-
derance of non-additive genetic variance (non fixable} towards the inheritiance of free fatty
acid in Indian mustard. However, the importance of additive {fixable) genetic variance
can not be ruled out. Therefore, a bieeding methodology utilising the fixable and non-
fixable components of genetic variances would be most desirable for the further enhan-
cement of genetic material in hand. It seems that selection in early segregating genera-
tions for high yield and low free fatty acid could be most appropriate for the simultancous
exploitation of additive and non-additive genetic cormponents.
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PRELIMINARY INVESTIGATIONS ON SOME CHEMICAL CON-
STITUENTS OF POD SHEEL IN RELATION TO RESISTANCE OF
GROUNDNUT CULTIVARS AGAINST TERMITES

RASHEEDUNISA *

Groundnut Entomology, ICRISAT, Patancheru, Andhra Pradesh.

ABSTRACT

Twenty one cultivars of groundnut were selected for biochemical analysis
of shell flour of pods to study the varietal differences in cultivars - Susceptible and
resistant to termites, Aicrotermes and Odontoterms sp.  infestation. Crude fibre.
showed positive correlation with termite damage (%3) .Fat and starch contents varied
from 1 to 6% and 3 to 11% respectively but were insignificantly correlated to termite
damage. The contents of 2ight minerals - K, Ma, Mg, Ca, Fe, Cu, Mn and Zn were
estimated and zinc and manganese showed negative relationship with termite damage.

Key words : Biochemical compouents ,Arachis hypogea, termite damage, susceplibility.

INTRODUCTION /i /

Termites of the genera Micotermes sp. and Odontotermes sp. are the major soil
pests in India and Africa. These may cause 5-50% economic loss in groundnut in India
{Kushal and Deshpande, 1967). The aspects of biology, crop loss and chemical control
of termites were siudied in detail by other researchers. Termite control is at present lar-
gely dependent of the use of chemicals. The chemical factors invelved in imparting re-
sistance 1o hos! plants in relation o insect damage were established in other crops by many
scientists. Beck (1956) showed the influcnce of nutritional factors on larval development
of European corn borer Pyragusta nubilalis.  Tingey (1985) reviewed the contribution of
biochemical components gainst Cicadellidae in cotton, soybean and potato.

The work on the 1ole of chemical constituents in groundnut resistance 1o termite
infestation is scanty. Therefore, an attempt was made to cstimate some chemical con-
stituents of pod shells of 2! groundnut cultivars.

MATERIAL AND METHODS

Groundnut varieties ranging from highly susceptible to highly resistant were
grown in the field during 1982-83 in Kharif season at ICRISAT centre Patancheru, A.P.
The cuitivars were planted in 4 rows of 4 m long with 60 cm < 15 cm spacing in 3 repli-
cations. The pods of approximately same maturity were selected. They were sun dried
and shelled seeds were removed. Pod shells were kept in oven at 60°C for 24 hrs to re-
move moisture. They were ground in willy mill and sieved through 40 mesh. The pod
shell flour was kept in air tight polythene bags and used for various chemical analysis.

* Present address :  Entomology Department, Directorate of Oilseeds Rescarch, Rajendranagar,

Hyderabad-500 030,

Received for publication on November 26, 1985
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The crude fibre and lignin contents werc estimated by acid and alkali hydroly-
sis as described in A.Q.A.C. (1965). The method of Dubois et al. (1965) was followed
for starch estimation. The oil content was determined by Shoxlet method.

The major and minor clements namely calcium (Ca). magnessium (Mg), potassi-
um (K}, sedium (Na), Zinc (7n), manganese {Mn), iron (Fe) and coppsr (Cu) were estimat-
ed in an Atomic Absorption Spectrophotometer AA 1200 (Piper, 1966).

RESULTS AND DISCUSSION

Crude fibre indicated thc amount of cellulose present in the peanut hulls. All°
susceptible varieties namely TMV-2, Robut 33-1, NcAc 2232, NeAc 2144 showed high
crude fibre content (Table 1). Resistant varieties namely RMP-40 and Ah-7663 posse-
ssed less amount of crude fibre in hulls. The correlation coefficient (r==0.61) of crude
fibre with termite attack (Table 2) was significant. As termites ave cellulose eating
insects they might prefered the varieties of high fibre content.

The values obtained for lignin werc in accordance with those reported by Albre-
cht (1979). Like crude fibre lignin also showed positive significant cotrelation (r =0.55)
with termite damage. The high lignin content of pod shells of susceptible cultivars
might be associated with the wood cating habit of termites; otherwise lignin is supposed

to confer resistance to plants from the attack of leaf hoppers, leal defoliators and stem
borers.

The correlation coefficient of oil content (r = 0.45) to termite damage was not
significant. The resistant cultivars RMP 40, NcAc 2230 and NcAc 17888 showed high

- otl content while TMV-2, Robut 33-1, GNL and NcAc 2214 {Susceplible) showed less

oil content. A clear trend was however, not found across varieties whereas Akhtar &
Jabeen (1983) reported antitermite effect of essential oils.

Starch ranged from 3-11°% and no significant correlation with termite damage
was observed.  Simifar results were reported by Pandey and Pandey (1984).

The ash content was found to be 2-7 % depending on the amount of vaiiout
minerals present in hulls. The mineral content. (Table 3) indicated that potassium and
calcium were relatively dominant, while zinc and manganese were in very low levels.
NcAc 22407 a highly resistant cultivar, showed low percentage of manganese and relati-
vely high percentage of zinc. Magnessium, sodium and calcium did not vary significantly
between the cultivars of groundnut. Collins and Post (1981} estimated minerals in toa-
sted peanut hulls and the present values tally generally with those estimates.

In order to determine the correlation between these minerals and termite damage
(%,) of the cultivars a stepwise linear regression analysis was done (Table 4). The most
significant variable was manganese followed by zinc, copper and iron respectively. The

element - Mg, Na, K and Ca did not seem to contribute significantly to the termite
damage of pods. s
|

r
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TABLE 1. Estimation of chemical components in pod shell flour of 21 cultivars of groundnut.
" TsNo.  Cultivar Termite  Fat  Stach  CF  Lig  Ash
damage(5; (%) (¥ (%) (%) (%)
1. NC Ac 2230 8.8 6.8 7.2) 65.36 334 3.89
2. NC Ac 343 3.1 2.00 7.7) 67.07 25.72 5.33
3. NC Ac 243T 3.2 2.49 4.9 65 27 23,65 4.11
4. M 13 8.1 4.10 5.2) 63.97 24.63 5.87
5. NC Ac 17880 7.6 6.70 11.25 73.00 36.49 6.47
6. RMP 40 5.5 8.25 11.25 48.21 19.57 7.32
1. 1CG 885 6.1 3.20 6.30 60.76 — 7.35
8. ™V 2 32.5 1.45 4.10 70.05 34.75 2.97
9. NC Ac 2i44 12.4 1.95 5.85 70.53 31.10 6.49
10. NC Ac 2242 T 1.95 6.86 70.97 32.29 3.4
1. Robut  33-1 27.5 .18 4.28 74.07 33.12 2.69
12. NC Ac  170¢ 12.9 1.0% 3.62 67.42 29.73 £.60
13, NC Ac 10033 2.6 2.50 5.06 66 94 25.13 2.68
14, NC Ac 7215 12.34 200  7.76 65.56 23.27 6.82
15, GNL 27.5 1.77 7.15 74,28 29.98 —
16. NC Ac  2240B 5.7 — 3.99 — — —
17. NC Ac 2124 13.0 _ §.55  70.96  28.91 — '
8. NC Ac 22407 0.5 —  10.80 — — 7’
19. FESR 386 5.7 _ 9.43 66.43 28.73 —
20. NC Ac 2232 20.5 —_— £.21 70.07 33.49 —
21 Ah 7663 3.47 — — 48.80 20.04 —
G. Mean .77 3.16 7.18 66.03 28.85 4.92
S. Em. 5,13 40.03  40.29  +2.05  L£1.07  +£2.57
cv % 23.91 1.0 4.1 0.3 3.7 5.2

CF == Crude fibre; Lig = Lignin



Journal of Qilseeds Research

198

v

S ——— D D ——

—_— ey o [l )
owcgoogghzq

6t It £6°97 0ol L8°% #8701 012 0’9 Y%A .

6 @ 1£°0 00 781 £l 1Lk 6" 0% o g s

0 910 8£°0 68 £t $6761 6t I g1°9CL uealN

800 L1’ 6L 0 88°6¢ 6L°TI 0’8 i £69 SOL1 2V DN 1T
9070 FANY €0 LE°8% 07 ¥L €001 F'S1L £PE Ov DN 0L
LETO 9’0 &0 b 8F 6L°TE Yb'6 01" TrL €88 DOl 6l
L0°0 o FE0 +6°0F £0°0¢ LT's al"Fes o dINd 8l
0[°0 €0 FA N A a4 09T §°6 1+ 8F8 08841 2% DN Ll
FE0O 0’0 9r'0 90" 0OF bL'PT £E'6 60 L6L PPIZ Y DN 9l
00 610 99°0 LY 98 ¥ oF 0l 1T 8z0l 0£¢T OV ON ¢l
900 o cL 0 1283 yg'§1 LL L 917589 I—£f Hgoy 4]
610 LV'0 €80 £1°9¢ §£9°8 18°8 117 L04 k7 2V DN £l
°0'0 61°0 0L 0 1£79¢ r8 81 £9°8 87668 SITLOV ON Tl
SL'o L1°Q 9t 0 £6°IF IS8l (! [N LEFTE 2% DN I
9070 810 ¥ 0 6L P 617 L1 ir'e 00°08L £E001 Y DN "0l
81°0 Le0 8€°0 £9°8¢ 6081 1£°6 81 °¥90 gl—W 6
L0 {Eo gL o M bL 6¢76 15°8 1T 889 - TAWL 8
910 0L°0 i£0 00°0€ 00°0T 0t 61 00°6LE €994 UV L
0c0 600 SE0 00°LE 05 '6C Q0T 00°5.8 CECZ oV ON 9
£In 010 0f 0 00Tt 05 9t o001 000ty . L HOPZZ OV DN 6
8170 170 10 05 "¢ [ ot 00°0L6 \\ 10¥TE ov DN v
S10 £1ro 6C'0 009t 00°§1 [ 00°0CL o 98¢ WS3d t
1Z°0 o 9eD 05 0f 00’ 1¢ 0L’ 61 007009 TF1L oV ON 'z
Le0 §1°0 sF0 08Tk 00'¥c 0t "6l 00 <8 IND L

—_—— — wdd —
BN W €D U uz n) 3
—— e e ._ﬂ>__::U .Oz.w
SHAUS Ul s|RI2ULLL O JUAUOD -
SIBALMD Mupunotd |z ar papioyal SBBWEP AIULB)Y %, pub pobsodyy F Jo SIS pod a3y} ug JUIINOY [BldWN ‘€ 19V



Rasheedunisa 199

TABLE 2. Correlation and regression analysis of cherical components in pod shell flour of 21
croundnut cultivars and 9/ termite damage.

Correlation Standard Regression
Variable error of
coefficient estimate equation
Crude fibre 0.61%* 0.243 -38.1-0.711 X
Lignin 0.55% 0.398 17.3-1.0 X
Starch -0.40 0.875 24.64 -1.643 X
Fat -0.45 [.080 i9.60- 1.99X
Ash -0.34 1.48 21,71 -1.91 X

**  Significant at P = 0.01; * Significantat P = 0.05

TABLE 4.  Stepwise linear regression analysis of pod shell minerals and 2/ termite damage
in 21 cultivars of groundnut,

Regression Standard

{coefficients) error
Constant L -12.120 6.040
Mn o 0.72* 6.040
Zn p ‘ -0.467 * . 0. 160
w 0.720 0.220
Fe 70 017 0.007

*  Sigpificant at P = .05

The termite damage appeared to be negatively correlated with zinc while man-
ganese was positively correlated to termite damage. Slama and Sharlby (1973) reported
deterrent feeding effect of zinc on the larvae of Spedoptera littoralis Boised. 1t is evident
that zinc produce deleterious effect on inscct feeding and therefore, termites may eat the
varieties of groundnut containing more zinc content.
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EFFICACY AND ECONOMICS OF SOME MANAGEMENT
PRACTICES OF FUNGAL DISEASES OF GROUNDNUT

R.V. INGALE and C.D). MAYEE
Marathwada Agricultural University, Parbhani 431 402, Maharashtra.

ABSTRACT

Carbendazim plus TMTD seed treatment protected the seed and seedling diseases
and reduced lezf spots and rust of groundout.  Similarly, spray applications of carbenda-
zim plus mancozeb substantially reduced the foliar diseases and protected the plants
from the soil-borne pathogens causing delayed mortality. Phosphorus as super phosphate
16°%4P) a1 40 Xg/ha reduced the late moriality due 1o Macrophoming phasesling and to
some extent foliar diseases. Reduce diseased levels duc to all the three management
strategies resulted in improved yields and the cost-benefit ratios were high in two spray
treatment over four spray applications,

Key words: Management practices on diseases, Leaf spots; Rust

INTRODUCTION

Fungal diseases of groundnut; seed and plant mortality induced by Aspergilius
niger, Sclerotium rolfsii, Macrophomina phaseolina, tust (Puccinia arachidis) and leaf
spots (Cercospora arachidicola and Phaeoisariopsis personata) are of economic signifi-
cance in many groundnut growing arcas of the country (Subrahmanyam et al., 1980).
Individual foliar fungal diseases can be controlled by fungicidal sprays (Mayee and
Beheti, 1983; Mayee et al., 1985 b; Sondage ef al.,, 1985) and by addition of phosphatic
fertilizers (Mayec et al., 1985 a). Seed and soil-borne diseases can be avoided by chemi-
cal seed treatment (Mayee ef al., 1985 a). The present study was undertaken with a view

to finding out the efficicacy and economics of different management practices either alone
or in combination.

MATERIALS AND METHODS

Effects of seed treatment, spray application and addition of phosphatic fertili-
zer at three levels (Table 1) were tested on the development of various diseases of ground-
nut in a field experiment during rainy season of 1984 and 1985. The residual levels of
phosphorus in top 15 cm of soil in the experimental field was 30 kg total P/ha. Car-
bendazim + TMTD (2 g each/kg seed) and carboxin + TMTD (2 g each/kg seed) along
with untreated control were compared as seed treatment. Carbendazim (0.05%)) +
mancozeb (0.2 %) tank mixture was sprayed two and four times at 12 days interval beginn-
ing from 35 day« after planting. Three levels of phosphotus (0, 40 and 80 kg/ha) were
administered in the form of single superphosphate by broadcasting the total quantity in
respective plots prior to sowing. Groundnut variety JL-24 (highly susceptible to all the
diseases) was grown under standard grower’s practices except for the P treatments at O,
40 and 80 kg/ha in the respective plots of these treatments.

The combination of 27 treatments including suitable controls were arranged in
3* partial confounding design (Cox, 1958) with two replications. Individual plots mea-
sured 4.5 m x 4.5 m spaced at 30 ¢cm x 15 ¢m with a 3.9 m X 4.2 m segment within each
plot for observations.

Received for publication on Nevember 29, 1985,
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Rust and leaf spots inoculations were perfcrmed between 25 and 27 days after
planting as per the procedure described earlier (Ghuge ef al., 1981; Sondge et al., 1985).
The experiment was taken on a plot where high incidences of S. rolfsii, 4. niger and M.
phaseciina were recorded in two previous seasonms. Observations were fecorded on
emergence, final plant stand, total green leaves retained by the plant. The severity of
rust and leaf spots was evaluated as per the per cent severity chart (Subrahmanyam et
al., 1983) on twenty random plants in each plot. Average apparent infection rates were
calculated according to the logistic equation of Vanderplank (1963). The plots were
harvested 107 days after plantmg and the dry pod yleld 100-kernel weight and remaining
foed weight recorded.

RESULTS

Foliar spray applications of carbendazim and mancozeb reduced rust and leaf
spot severities and brought down their epidemic progress from 0.089 units per day to
0.045 units per day for rust and from 0.065 to 0.045 units per day for leaf spots. Phos-
phorus addition to soil at 80 kg/ha decreased severity of both diseases and seed treatment
reduced rust but not leaf spots (Table 1). Phosphorus application and spray treatments

TABLE 1. Management practices in relation to disease severities on groundn#t ev. JL--24.

Treatment ] Disease evaluation
Final Final Mortality!  Mortality? Compound
Rust Leaf spot (%) (%) leaves/plant
Severity  Severity (7T DAP) (102 DAP) (102 DAP}
{7 o)

L Seed Treatment '\

Control " 5924 37.55 2296 674 . 1190
i - Ty i
Carbendazim+TMTD 852k 36.4b 16.02 ~ 2.4b 12.26 7

Carboxin +TMTD . 56,5 g gbe . 253 . 23 4 97>
: : :
.M. Phosphorus Addition : o ‘

Control N 7‘ 59.54 39.2¢ 20.4b 5.0b . ,._11.3h
PAkgha . \ 57,94 38.8¢ 20.95 4,36 11150
P80kgha - - . \53.8¢ 34.46 23,00 1.6ab 11.00

I. Spray Applii:;_;_ﬁon : B .i. |
Conteol . , SRS s2.04 0 221 624 5.8
| Two-spray RERRPYIPN 3400 2140 L 2.4ab 10.8b
1 Three-spray 38.02 %00 | 201e . 0.8 17.3¢

Idue to Sclerotium rolfsii and Aspergiilus niger

2due to Macrophomina phaseolina ( Fusarium sp. ooumonally pres;nt)
(DAFP refers to days after planting)



Ingale and Mayee 203

did not influence the early pre and post-emergence mortality due to Sclerotium rolfsii
and Asperigillus niger but markedly reduced the mortality occurring late in the season
mainly due to dry stem rot induced by Macrophomina phaseoling.  Carbendazim +
TMTD treatment was highly effective in preventing the early mortality. Retention of
green foliage at harvest was more in foliar spray but not in others.

TABLE 2. Infiuence of management practices on the yicld and economics of groundnut ev. JL-24,

Treatment o Yield
100-kernel Pod yield Cost: Benefit
weight (kg/ha) Ratio
(g}

[ Seed Treatment

Control o 34,50 13056
Carbendazim < TMTD : 35.55 .oo1a3 o 146
Carboxin + TMTD -~ ... ' 3530 - [405b - 1:3.8

I Fhosphorus Addition

Contro} - 34.50 .0 < 1373
40 kg P/ha S _35.5b ' 1373b 1:1.5
80 kg P/ha o 35.9b 13790 1:0.9

111 Spray Application

Control i 31 .4a . 10632
Two-sprays ‘_ ) 34,70 14165 1:5.5
Four-sprays c 39.3¢ 1665¢ 1:4.4

From the data in Table 2, it is observed that spray treatments significantly en-
hanced the pod yield and 100-kernel weight. Increases in pod yield in seed treatments
and added phosphorus plots over their Tespective controls were not significant.  Highest
pod yield was obtained in four-spray treatment which was superior to two-spray treat-
ment. The interactions between seed treatment, phosphorus application and sprays
were not significant. The treatments were cost efficient except with phosphorus at 80kg/
ha. Highest cost benefit ratio (1:5.5) was obtained in two-spray schedule followed by
seed treatment with carbendazim + TMTD (1:4.6).

DISCUSSION

Disease management technology in groundnut is fairly well developed in recent
years but emphasis has been on the usz of fungicidal chemicals (Mayee ef al., 1985 a).
Carbendazim, carboxin and thiram (TMTD) are recommended for seed treatments aga-
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inst sced and soil-borne discase while spray application for control rust and leaf spots
are highly economical (Mayee es al., 1985 b; Sondge et al., 1985). Phosphorus applica-
tion is beneficial for reducing foliar discases (Mayee e al., 1985 a). The present study
support these finding and highlights the supplementary utility of seed treatments in pro-
tection against fol:ar diseases and phosphorus and spray applications in protecticn against
the seed and soil-borne diseases. The influence of phosphorus in the present study app-
eated less pronounced than was earlier (Mayee et a/., 1985 a) may be because of high
levels of initial phosphorus. The interactions between the management factors could
not be observed. Although this calls for more sustained studies with longer time series
data, it indicates that adaption of any one stra.tegy in the resource constraint manage-
ment shall give maximum returns. -
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CORRELATION BETWEEN YIFLD AND YIELD COMPONENTS
IN SESAME

D. Krisunaposs and M. KADAMBAVANASUNDARAM . b
Department of Plant Breeding and Genetics, Tamil Nadu Agrlcultural Umvumty, Cmmbatore-ﬂl(ﬂﬂ

ABSTRACT '

Correlation between yield and six other characters viz.,, days to 50 per cent
flowering, days to maturity, plant height, branches per plant, capsules per plant and
1000 seed weight was studied in 125 variants (25 parents and 100 hybrids) of sesame
{Sesamum indicum L) Three characters viz.,, plant height., number of branches per
plant had highty significant and positive corretation with yield. They aiso had signifi-
cant and positive intercorrelation among themselves. As such, improvement of these
thiee important component characters by proper choice of parents and hybridization and
simultaneous improvement of these characters by adopting rtecurrent selection technigue
would result in the improvement of vield in sesame in the materials studied,

Key words : Correlation; Yield components; Sesame; Sesamum indicum L,
INTRODUCTION

Sesame (Sesamum indicum 1.) is one of the important oilseced crops. It is
rich in oil (53.53 per cent) and protein {26.25 per cent).  Sesame oil is no‘ed for its
stability and quality. Though India occupies first place in area of this crop with 25
lakhs hectares {39.5 per cent of woild area), it stands only second in production with
5 lakhs tonnes of seeds (24 per cent in world production) as per FAOQ statistics (Anon.,
1983). The reason for low production in India is mainly due to the low per hectare
yield. The average per hectare yield of this crop in India is only 200 kg while the world
average per hectare yield is 329 kg. So, production of this important oilseed crop has
to be stepped up by evolving high yielding varieties. For evolving high yielding varieties,
the plant breeders must know the relationship between yield contributing characters
and their association with yield. With this main objective, correlation study was taken
up in sesame.

MATERIALS AND METHODS

A total of 20 lines (femalc parents} of different geographical origin and 5 testers
(male parents) of high yielding and well adapted varieties of sesame (Table 1) were cro-
ssed in a line X tester model during February to May, 1983 to generate materials with
wide variability. The 25 parents and the 100 hybrids (totally 125 variants) were raised
in R.B.D. with three replications during July to Qctober, 1983 at Qilseeds Experiment
Station, Tindivanam. The meterials were studied for seven characters viz., days to 50
per cent flowering, days to maturity, plant height, branches per plant, capsules per plant,
1000 seed weight and yield per plant for finding out the correlation of various characters
with yield.

Recetved for publication on December [8, 1985.
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TABLE 1.

uh

oo~
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Name and Origin of sesame lines

Bowon

Name of the material Type No. Origin
Malun-3028 Si. 53 Burma
Nagpur white Si. a6 Nagpur
Sambalpur g Si. M Sambalpur
Patna . Si. 242 Patna .
Gaya '; Si. 244 Gaya '
Jessore Dacca _ T 5. 251 Pakistan
Sajjankonda-Faridpur = Si. 255 Dacca
Mukurdi Nigeria-I Si. 770 Nigeria
Hannet-Burma E-27-47 Si. 972 Hannet
Dusi Si. 1159 Dusi
Si. 24402 Si. 1225 Japan
Oss. 117/1 Killeis 7 o 51 1248 Greece ™
S.R.S. Karimnagar No. 180 Si. 1460 Mysore
E.C. 20765 No. 1 ot Si. 1484 Sudan |
Bombay S. 23 Si. 1669 Bombay
U.S.A. Si. 1770 US.A.
Type-13 Si. 2176 Kanpur
Till No. 1 5i, 3115 Ludhiana
R.T.1 Si. 3214 Assam
68/20 Si. 3296 Andhra Pradesh
TMV 2 TMV 2 Tamil Nadu
TMY 3 TMYV 3 Tamil Ndau
TMV4 TMV 4 Tamil Nadu
TMV 5 '::; TMYV 5 Tamil Nadu
TMYV 6 ™V 6 Tamil Nadu

RESULTS AND DISCUSSION

Code No.
given for
easy reference

L1

L3
L4
L5
L6
L7
L8
Lo
L10
L1l
L12
113
Li4
Lis
L16
L17
L18
L19
L20
T1
T2
T3
T4
TS

The data on days to 50 per cent flowering, days to maturity, plant height, bran-
ches per plant, capsules per plant, 1000 seed weight and yield per plant were analysed
statistically and found to be highly significant. The range and mean of the 125 variants
for the characters studied are presented in Table 2. Wide variability was noticed among

{
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TABLE 2. Range and mean of the 125 variants for the characters studied

. Characters studied
Particulars

Days to  Daysto  Plant Branches Capsules 1000 seed Yield per
50 per matu height per per weight plant
cent rity {cm) plant plant (g) (®)
flowering

1. Range 40.00- 85.00- 77.36- 2.06- 32.93- 2.13- 1.73-

52.33 95.66 135.13 11.46 107.66 3.50 9.60

2 General mean 47.63 93.55 116.8t 7.63 78.22 2.75 6.41

3 S.E. .64 0.87 ' 3.29 0.92 9.44 0.23 1.22

4. SED. 0.91 1.24 . 4.66 1.30 1335 0.32 1.73

5 c.D. 1.78 2.43 9.13 2.55 26.16 0.63 359

the materials studied for all the haracters. Days to 50 per cent flowering ranged from 40
(L 18) to 52.33 (T1). Days to maturity ranged from 85 (L18) to 95.66 (L11 x T2).
Plant height ranged from 77.36 cm (L18) to 135.13 em (L.19 X T5). Branches per plant
ranged from 3.06 (L15) to 11.46 (L9 x T2). Capsules per plant ranged from 32.93
(L15) to 107.66 (L3 x T3). The 1000 seed weight ranged from 2.13 grams (L10 x T3)
to 3.50 (L16 x T3). Yield per plant ranged from 1.73 grams (L15) to 9.60 grams (L20 X
T4). Since there is wide variability among the different characters there is scope for
selection in the materials for improving the different characters. The characters which
are positively or negatively correlated to yield should be known to the breeder so as to
select the good materials and to reject the unwanted materials. Therefore, correlation
between yield and other characters was worked out (Table 3).

TABLE 3. Correlation Coefficient of yield and yield components

Days to  Days to Plant Branches Capsules 1000 Yield
50%; flo- maturity height per per seed per
wering (cm) plant plant weight plant
@® ()
LCays to — 0.4613* 0.3147* 0.1486 00949 -0.0624 0.0385
50%
flowering
Days to ‘ — 0.3997**  0.1423 ~ 0 2066* ~° 0.0783 0.0402
maturity . s
Plant . - 0.3496%%  0.5688**  0.0059  0.5949%*
height {em) ; :
Branches per - — 70,7307+ 0.0963 (0.5344%*
plant ‘ )
Capsules A R ER 0.0936 0.6908**
per plant CowTEe '
1000-seed <! - ' —  0.1092
weight (g)

*  Significant at P == 0.05
*+ Sienificant at P = 0.01
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Days to 50 per cent flowering had significant and positive correlation with days
to maturity and plant height. Days to maturity had significant and positive correlation
with days to 50 per cent flowering, plant height and capsules per plant.  Plant height had
significant and positive correlation with days to 50 per cent flowering, days to maturity,
branches per plant, capsules per plant and yicld per plant. Shrivas and Singh (1978)
reported similar results in sesame. Branches per plant had significant and positive
correlation with plant height, capsules per plant and yicld per plant. Similar results
were reported in sesame by Sikka and Gupta (1949). Capsules per plant had signifi-
cant and positive correlation with days to maturity, plant hkeight, branches per plant and
yield per plant. Capsules per plant had high correlaticn with yield according to Kri-
shnamurthy et al. (1964). In the present study, 1000 seed weight had no significant and
positive association with yield and other characters. As such, 1000 seed weight did not
seem to be a decisive factor for determining vield in sesame in the materials studied.
Varisai Muhammed and Stephen Dcrairaj (1964) reported that among capsule number,
capsule size and 1000 seed weight, the character 1000 seed weight did not seem to be a
decisive factor for determining yield in sesame. According to Yadava (1980) and
Janardhanam et al. {1982), 1000 secdd weight had direct effect on yield in sesame.

In the present study, three characters viz., plant height, number of branches
per plant and number of capsules per plant were found to be the important yield contri-
buting factors in sesame. These three characters had significant and positive correlation
with yield. These three component charzcters also possessed significant and positive
intercorrelation among themselves. As such, selection for the improvement of these
three characters would ultimately result in the improvement of yield in sesame.

ACKNOWLEDGEMENT S

The senior author thanks the Tamil Nadu Agricultural University, Coimbatore-
641 003 for providing facilities. He also thanks Dr. R. Sethupathi Ramalingam, Pro-
fessor and Dr. S. Rajasekaran, Associate Professor, Tamil Nadu Agricultural University
for the help rendered by them during the course of this study.

I.TTERATURE CITED

ANONYMOUS, 1983. Area and production of sesame. FAQ. Mon. Bull. Starist. 5(7/8):32.

JANARDHANAM, V., RATNAKAR, B., SREERAMA REDDI, N, SATYANARAYANA, G. and
SUBRAMANYAM, D. 1982 Inter-relationship and path analysis of certain quantitative
characters in  white seeded genotypes of sesamum {(Sesamum indicum L)  Andha
Agric. J. 29(1):42-46.

KRISHNAMURTHY, T.N., PONNAIYA, BW.X. and SANTHANAM, V. 1964, Breeding metho-
dology and selection index for vield in Sesamum indicum L. Madras agric. 7. 51:360-364,

SHRIVAS, S.R. and SINGH, S.P. 1978. Heterosis and conbining ability in sesamum {(Sesamum
orientale L.) Paper pre;ented at the All India Sesame Kharif workshop from 24th to 27th Aprll
1978 at INKVYV, Jabalpur.

SIKKA, S.N. and GUPTA, N.D. 1949, Correlation studies in S. orfentaie L. Indian J. Gener. 9:27-32.

VARISAT MUHAMMED, S. and STEPHEN DORAIRAIJ, M. 1964. Correlation studies in Sesamum



Kiishnadoss and Kadambavanasundaram - 209

en yield and certain yield components in different groups of

indicarn Linn. Association betwe Madras agric. J. 51:73-74.

sesamum based on seed colour.

YADAVA T.P. PRAKASH KUMAR and YADAV, A K. 1980. Association of yield and its com-
ponents in sesame. Indian J. agric. S¢- 50:317-319.



J. Oilseeds Res. 3(1986) . 210-215

GENE EFFECTS FOR DAYS TO FLOWERING, MATURITY AND
SEED YIELD IN INDIAN MUSTARD UNDER TWO ENVIRON-
MENTS

YasH Par and Hari SiNGH
Department of Plant Breeding, Haryana Agriculiural University, Hisar-125004 (India)

ABSTRACT

Genetic controi of three traits in six population parameter model indicated
both additive and dominance gene effects to be important under normal sown condi-
tions for days to flowering and seed yield. However, under late sown conditions
additive effects were important for days to maturity. Under both normal and late
sawit conditions, genetic control of days to flowering was predominantly under additive
gene eftects. Simple selection could, therefora. be effective to improve the flowering
period in any of the two environments whereas. selection for yield will be more cftective
under normal sown conditions only.

Key words : Indian mustard:; additive effects; dominance effects, epistasis; environment;
Brassica juncea. :

INTRODUCTION

Indian mustard (Brassica juncea L. Czren & Coss) is g\orwn both as mixed and
pure crops in irrigated and rainfed areas of the northern parts of the country. This
crop has shown promise under the normal (October) as well as late (November) sown
conditions. Although there is ample informations on genetic contiol of matutity traits
under normal sown conditions (Chauhan and Singh, 1979; Singh et al., 1981) but genetic
information under late sown conditions is limited (Singh and Singh, 1983). The
present study was, therefore, aimed for generating the information on genetic control
of seed vield and maturity traits in Indian mustaid grown under both normal and late
sown conditions so as to formulate suitable breeding strategy for evolvmg superior
genotypes for late sown conditions. e

MATERIALS AND METHODS

The experimental material for the present study comprised a set of basic six
generations (P,, P,, F;, F,, B; and B,} in respect of two crosses namely, Varuna x
EC-126743 and Prakash x EC-126743. Of these, Varuna and Prakash are relcased
cultivars, whereas EC-126743 is a Russian intreduction which is characterized by high
oil content in seeds, resistance to Afternaria leaf blight and white rust, yeliow seed
coat and vary late maturity. The experiment was conducted in a RBD with three repli-
cations under two environments i.e. ncrmal (B, 25th Gctober, 1983) and late (E,, 10th .
November, 1983) sowings. Each non-segregating generations as well as back crosses
were sown in two rows whereas F,,s were sown each in six rows of 6 m. The distances '
between rows and plants within row were maintained at 30 and 15 cm respectively. Ten
competitive plants in non-segregating generations (parents and Fy’s) 30, plants in F,
and 15 plants in each of the backcross generations of the two crosses were sampled at:

Received for publication on December 19, 1985.
|
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random. The observations on these plants were recorded for days to flowering, days to
maturity and seed yield.

The estimates of ggli“é effects were derived from the generation mean analysis
of Hayman (1958) following the scaling test of Cavalli (1952) and Hayman -and Mather
(1955). : _ . -

RESULTS AND DISCUSSION

On the three parameter model, the weighted least square estimates of mezn (m),
additive (d) and dominance (h), components were obtained. There was a general agree-
ment between individual scaling and joint scaling tests {(Table 2). The failure of this
model was attributed mainly to the presence of epistasis.

For days to flowering, significant additive and dominance gene effects were
observed in the cross, Prakash x EC-126743 over both the envircnments. Additive
effects (d) were larger in magnitude than the dominarce effects (h) indicating fixable
nature of this character (Table 1).

For days to maturity, only the cross, Prakash x EC-126743 in E, showed the
adequacy of three parameter mode!l. Estimates of gene effects indicated that additive
gene effects were Important for the inheritance of this trait (Table 3).

Both additive (d) and domunance (h) gene effects were found to be significant
with the preporderance of additive effects in the inheritance of seed yield in E,.

Based on six-parametcr model, days to flowering exhibited both additive and
dominance main effects as well as intevacting effects of (i) and (1) in E, in cross, Varuna
» EC-126743. Similar results on genetic contrel of days to flowering under normal
sowings were reported by (Yadava ef al., 1976; Singh et al., 1981). Wheteas in E,, non-
allelic interactions were not detected even on six-parameter model. This indicated the
presence of G x E interactions. For days to maturity, mainly additive and espistatic
effects of (i), (j) and (1) were responsible, Magnitude of (i) type interaction was higher

_than other interactions This revealed the feasibility for the improvement of this trait.

For seed yield, the cross, Varuna x EC-126743 indicated additive gene effect
to be significant with interaction of (i) type in E, whereas for Prakash x EC-126743 in
the same environment both additive and dominance components were significant and
magnitude of dominance effect was greater than that of additive effect with (i) and (1)
type of inte.action  Under normal sown conditions, similar results were also reported
by Singh er al. (1981) and Ramdhari and Yadava, (1983).

Based on the studies on the genetic control of these traits, it was found that
there is varying genctic control in tke varying genetic material for days to maturity and
seed yield over two environments. However, for days to flowering, similar  genetic
control was operative under normal and late sown conditions. Based on genetic analy-



Journal of OQilseeds Research

212

€0£° 0T we o+ 1P o+ £9Z°0F w1 o+ 652 0F z

FLSE $8SI S| €541 £6€°9 LE70T £P1971-Dd X useNeld d
SpT 0F iIc0F LY 0T 681°0F 6T 0°F c1g 0T q
0¢'7¢ 9L €T LT ET B1°¢T 0SSl I$°1E £PL9Z1-Dd X yseyeld 3
€95 0F €97 0F woroF arz 0T 912 0F WEOF ~— e s z
g6l 881 16'b1 £8°81 ore 9 L8°L1 EPLOTI-DH X BULIBA <l
€T 0F 612°0F 109 0F t€T 0F 9z 0F cTE 0T [ (yued/s)
0561 TT €T 9061 OF 6T 8171 L9°9¢ £PLOTI-Dd X BUTIBA ] L ploIA pasg
£31°0°F SFPIOF L61°0°F 911 0T 102°Q°F ISTOF z :

LES] 25! 1'8¥%1 T 8l 9567 £ 8rl £PLOTI-O0T X yseyerd i
561 0F 617 0F 960 0F T oF €61 0F pLI O T 5_‘

1661 L1l S 051 £ 16t S LSI 17081 £hL9z1-0d x yseyeid 3
102 0F 8L 0F RFT 0T 102°0F §L10F SLI'OT z

9 £61 0 svl 1Y 41 9°6¢1 7851 0 ovl £PL9TT-AD X BUNIBA 3
80T 0T 1901 F €T OF wio¥F 657 0F L1 oF

0151 0 ¥l 8 8¥i 9'8¥l 1°Lsl ¥rovl £F1921-DH X BUNIBA Ao 0} skeqq
£28°0F piz'0F  #1T0F g8se 0F 197 0F £81°0F Coei . .

g0 €9 1568 1609 9¢° €9 €156 09 €S €51921-09 X ysedelid . s
£L5°0F ET 0T 6LE OF 8¢c 0 661°0°F 6T 0F 1

8£°89 6509 £0°79 £9° 1L 7086 £7°09 YhoZ1-0d X yseNeid 3
9Tz 0F 90T ' 0F 107" 0F 102 0F gIZ 0F 8T1'0F z

7919 IS L¥ LETNY 0809 L0°56 L6 SY £PL9TI-DH X BUNIBA 4

95T 0F 10T LS1°0F 261 0F e 0T g1 0F I Surramory
88799 85°5¢ 18°LY 0199 70°86 L8 €S EPLOTI-DH X BUDIBA | - . 01 skeQ
Nm __m N....— mn— an ~n~ $8017) JUIUMOTIAUT 42)JEBIEY )

*SHUAWNCIIAUD OA) Ul P[HA PIIS pUB APUNEU 0) SLEP ‘BULIOMO[] 0} SARD JOJ SISE0ID OM) JO SUONEINUIT XIS ) Jo Isueiiopiad UEI[A] ‘I 414VL



213

ez 8F TARY N vl B8 09 eF 185" 1+ 8SL'0F 9L 0F z
0R0° 8~ ¥ 91— L6T7Y 0829~ TIY w90 ¥ £+ 06€°9 9671 £hL971-D3F - uswyeid °3
97" 6F f0RIT 108 £F L v F 0£9°1F W W17 I
P ST *07 v 0zl e 0£8°C . #Z98°L 6¥9°1 xE8°L 69°£7  £RLOZIDT X yseymid ‘g
L£9 6+ o siF LOS LF SIT P F 1£L°1F g10°1F L1071 z
L1 0572 0t8’s $L8°0 L[89°0 «x97%'Y wu8SL°S ET°Cr ERL9TRIT x BumiBA T
. 19°11°F S1gTF LBLEF s8¢ F r68 1T ¥86 0T 810 1F I e
009 OF 96— 086 «+£9°61 wab 111 0T g +9b 61 P17 EROTISOE x BUnaBA g pIRIA pees
LSO ¥+ CIL 9 vOL T ot T $E6°0F 679°0T 1£9°Q ¥ , I
_ +086°8- «86 Fi-  xaOVT L 09T #+0F ST «xlB60°9—  xafF0'9— ST 8F1  £hL9TI-DFT - useyeld g -
“. §L9°TF 96$ T 0LO €T 6l ¢+ LIETF 895 0F 199" 0F 0
i 0L9°Z- 0867 0L£70 0661 LY} 8.0 0~ «8Z1°1- TISE £bL9T1-DF < yseNmug g
! SEOST oSl 6F £90°€F 96L T TF IZCHIRE 9 0= 7
m +50°TI- ol 8- w8 T 08F '€ wxl0 6] wnlF Ol=  #4E65 b LERT £pL9TI-DA < BumieA Cg
2 regFF OET 6T SRIEF gor T ¥ I4AMES 65L°0F vhL 0T ) Apanyewt
& 00¥ L~ 008 t- ++0f 01 0040 w8711 106 1-  «+l20°§~ 9LPT  €PLOTINDY - mutLEA 'g 01 sdr(d
& 60 ¢ F ‘85 01F L6 +°F +zo £F Si8T1F $L8 0 £F8 07 z
= 08L 8- - 0£0'S 0z1°0 IEL°F #e686 ¢~ +F0[ 8- 66709  LPL9TL-DF » useyuid ©F
[
= pT 8T SO'SItH O LF STosT FLOTF 166'0F  £E6°0T :
016 + oL SI- 009 - 089" 19271 w6806~ 4alOL 6- 98°79  th9Ti-OA x yseynd 7
LTE v F 080 671 0Tr €7 60 €T 681 | - 159°0°F %o 0F z
19711 «FRLI 0£9° ¢~ 0sL 71— «906° L 81 0= walb¥I- L6°09  ERLOTI-DE - euniEA *j
695 ¢F 7897 P18 €% 6L TF £8T 1 £1L°0F LILOF . BULIamOj)
ob8 9 watl L1 ovz € 061" 1 +659°6 T8 T wal6El- 0819  Eb971-DH ¥ BUmIBA '3 0] she(]
.a 0 g v C¥yp€) O P {un)
sy -
$359) Sujrecg Sunreos Juiof §109]1° QUAD) SSOID) JUALUUOIIAUT 191984RY))

“BJUDIIVOIIAND OM] UT PRIA paas
PUB AJINJEWL 0) SAEP 10} 5355013 GAL U] [3powl saalsweled 532y) ud SUBIW wOnwIALAE Jo sjusuodwiod Jo HONBNSI put 53591 Sulledy T TTdV.L



Journal of Oilseeds Research

214

——

t6 0T+
L1 S
1L
10781
06 6+
*316 00—
LTI+
«+60° 0P

oL 11F
(08 67—

8y 11F
+09 8T

s wo¥

059 6-

M

g

056 TF 1§°81F 8C°R1T 099°CF 1 Yo
Sty 0- P8 0S w1526 #4095 L £FL921-0d A yseyerd 9
1]y €L ET T 1€ €T+ oLS 1F I
*5T0°9- 00T 6 L9 11 #OLLE E¥L9Z1-DF > BUNIBA El praif posg
oO1L I+ o118+ 091°8 0L 1+ z
wa0SL7 6 +96°L1 L0 Z1 «x06° 01— ErLOTZT-D0d = yseyedd E| R
0sL'1F L0701 SIOIT  e6LTTF z .
«x516 ¥ « OI'$2 95°T1 089 8~ £FLOT71-Dd x BURIEA K]
$pg 1 0L 6F 0LL 67T 99L" i [ funjew
++008 ¥ 08 vl 05°2C1 *+000° 6 ¢PL9TI-0d X BURIRA E| -1 sAeg
091 TF €59 8F opL 8+ 050" T+ z \,\\,
org 0 wx (0 ET™  xx PPELT wa [T7PI- EPLOTT-DH X BUNIRA q }
AR AR LETLF 09z LF L96°1F i Jurissoy
1Tt 89 €1 4| % O£ 11~ €PLITI-DOH X BUMIEA | 0 SAB(T
\ . ca ol , .
_— e — -
{3 ( (G} P}
—— $S01) JUSLLUOJIAUH Ispeie)
[O1U02  D132UID)
.\\
'SUAMONALS 0M) U] PlAIL BIIS pue ANLUEBW 0) SABp )
*3ullomor) o3 sAep JO] S355049 oM M) japowt sigaweled-xIs yo suesw uonjeidudd Jo sjuanoduwod Jo sajewlysy '€ ATdV.L




Yash Pal and Hari singh 215

sis of seed yield, it was found that its improvement for late sown conditions can be made
by the method which capitatize on both additive and dominance genc effects. Along
with high yield, early maturity may be worth consideration for developing genotypes sui-
table for late sown conditions, as there was a preponderance of additive gene effects for
garliness. This attribute could be improved by simple selection procedures in any of the
two environments, whereas seed yield would be more amenable for its improvement
through selection under eatly sown conditions only.
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THE EFFECT OF SOWING DATE, SEED RATE AND FERTILIZER

ON SEED YIELD OF NIGER IN THE CENTRAL HIGHLAND OF
ETHIOFPIA

HiRUy BELAYNEH, K.W. Riey® and NeGaTU TaDess:
Holetta Research Station, Institute of Agricultural Research, P.O. Box 2003, Addis Ababa, Ethiopia. /-

ABSTRACT

An indigenous, full term niger (Guizotia abyssinica Cass) variety was planted
for three growing seasons at Holetta and Ghinchi, Fthiopia, at three dates using four
seed rates.and two levels of fertilizer. The location and vear greatly affected sced vield.
Higher viclds across sites and years were associated with moderate or no rains during
flowering and seed filling periods. Reduction in yields were observed when planting -
was delayed beyond early July. The number of days required tc reach maturity was
atso decreased with tate ptaniing. Secd rates of 3-20 kg'ha were the least important
factor for seed yield. The lowest rate of 5 kg/ha produced higher yield when planted
carly, whereas the 10-15 kg/ha had an advantage with late planting. Yield was
better under fertilized conditions and the response was greater when planting was delayed.

Key words: Niger; Guizotia abyssinica; sowing date; seed rate; fertilizer, Ethiopia.
INTRODUCTION E s J

Niger, the most important oil crop in Ethiopia, is widely grown on heavy, poosly

drained soils. Approximately 50% of the total ol production in the country is from

niger. This crop is known to be an excellent competitor with weeds and produces a
fine guality oil.

In Ethiopia, niger is sown between May and September, depending on soil type,
length of growing scason and annual precipitation (Belayneh, 1985). Experimental
results from India and Ethiopia indicate that early planting at onset of the rains resulted

. in highest niger seed yield (Singh and Nakhtore, 1980; Belayneh, 1985). Frost damage

to seed is a real risk with latc planting in some parts of Ethiopia. Hence the planting
must be manipulated to avoid frost.

In general, higher plant population increased seed vield over the lower popula-

" tion (Patil and Joshi, 1978; Patil, 1979). On the other hand, more dense stands caused

mutual sharing of plants and resulted in less yield per hectare (Patil and Patil, 1981).

A seed rate of about 15 kg/ha was best when niger was planted at row width of 30cm
both in India and Ethiopia (Bhardwaj and Gupta, 1977 and Belayneh, 1985).

The effect of fertilizer on niger seed yield has been studied with variable results.

. Bhardwaj and Gupta (1977) reported no significant increase in seed yield with fertilizer
. application,

The effects of seed rate, fertilizer and time of planting in niger have usually been
investigated as sinple factors in a single year, or at single site (Singh and Nahtore. 1980;

* JDRC, 11 Jorbagh, New Delhi 110003, India.
Received tor publication on January 10, 1986,
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Singh ef al. 1980; Belayneh, 1985). The present stndy, therefore, was conducted to ex-
plain the relationship between planting date, seed rate and fertilizer application on sead
yields of niger using data from several years at two locations in the central highlands of
Ethiopia. '

MATERIALS AND METHODS |

I
1

The trial including three sowing dates at fortnightly intervals starting with the

expected onset of steady rain, two levels of fertilizer (no application and 23/23 N/P,O5

kg/ha) and four seed rates (5, 10, 15 ard 20 kg/ha) was carried out for three scasons both
at Holctta (1976, 1977 and 1978) and Ghinchi (1976, 1977 and 1979). An indigenous
niger variety named local Ghinchi was used at both locations.

The soils of the Holetta trial site was dark grey clay-Eutric Gleysol. The Ghin-
chi site is characterized by a very heavy dark clay Vertisol that foims deep cracks in the
dry season and drains extremely poor in the rainy season.

Holetta and Ghinchi are located at altitudes of 2380 and 2200 meters a.s.l., .

latitudes of about 9:0 and 9:30 degrees north and longitude of about 38:30 and 38:90
degrees east, respeclively. Monthly averages of the daily maximum and minimum tem-
perature and rainfall at Holetta for the relevant experimental periods are given in Table 1.

Split-split plot design with sowing dates as main plots, seed ra:tes as subplots
and fertilizer as sub-sub plcts was used. Each sub-sub plot consisted of six 5-meter rows |

spaced at 30 cm. The net plof size was 6m? The treatmentsd were replicated thrice.
On the basis of previous results. 23:23 kg'ha of N:P,0; was considered sufficient :o
meet the need of the crop and was broadcasted at planting.

The centre four rows were used for data collection and yield determination.
The data of each site were analysed separately, then both locations were combined into

a single analysis with the sites included as a fixed effect factor.

In 1977, poor yield of niger was obtained at Holetta, partly due to the heavy '

rains in QOctober resulting in poor seed setting and lncreased shattering. Consequently,
it was not consideted for analysis.

RESULTS AND DISCUSSION

Site effiects :

The location and year affected yield of niger more than did any other factor
(Table 2). Site seed yields varied from 123 kg/ha at Ghinchi in 1976 to 795 kg/ha at
Ghinchi in 1979. At Holetta, moderately low vields wete recorded in both 1976 and
1978 with a maximum of 380 kg/ha in 1976.

[l
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TABLE 2. Effects of site, sowing dates, seeding rates and fertilizer on yield and yleld characters
of niger. .
a. Site
Yield Height Days to Days to
kg/ha (cm) Flower Mature
Ghinchi-76 123 NA 93 166
Ghinchi-77 517 NA 96 177
Ghinchi-7% 795 ) 87 | 144
Holetta-76 380 ! 94 99 168
Holetta-78 323 [ 102 © 108 170
LSD (0.05) 27 9 3.2 5.86
b. Sowing Dates
Ist 483 109 104 176
2week delay 432 91 96 164
4week delay 366 82 92 156
LSD (0.05) 21 8.2 2.5 3.1
¢. Seeding Rates
5 kg/ha 433 103 97 167
10 kg/ha s 438 89 98 164
15 kg/ha 430 92 97 165
20 kg/ha B 408 91 97 163
I
LSD o9 | 13 NS NS 2.2
T
d. Fertilizer -
None 372 87 99 167
23/23 N/P20s kg/ha 483 101 96 164
LSD (0.05) 8 3.36 1.5 1.2
Character Mean 257 94 97 165

indicative of Ghinchi.

yields,

Rainfall and temperature data {Table 1) can explain some of this variation.

In November,

Since Holetta and Ghinchi are 45 km apart, weather trends recorded at Holetta can be
Highest precipitation vsually occurs in July and August when
the crop is in the vegetative phase, with progressively deciining raintall in September and
October, the time of flowering and early seed filling stage.
approaches maturity, and rainfall during this month may have a profound effect on final
In 1976, heavy rains in November led to heavy shattering losses and very low

the crop
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yield at Ghinchi. Moderate yields were recorded in 1978 when November rains were
moderate, with high yields in 1979 wheu there were no rains in November.

At Holetta, due to higher clevation and cooler season, the growth cycle is lower.
Therefore, November rains had less effect at this site.  The higher air temperature record-
ed in Sept.-Nov. of 1979 (Tabie 1) are indicative of more sunny days during flowering
and seed formation. Increased bee activity and hence greater cross-pollination in a
self-incompatible crop such as niger may also have helped to produce the higher yields at
Ghinchi in that year. A similar effect of sunny flowering period on seed yield has been
reported by Patil and Joshi (1978). It is interesting to note that the high yielding crop
at Ghinchi in 1979 had the shortest grain filling period and the shortest plant height.

Seeding Dates :

Planting with the onset of rains in mid 1o late June produced the highest seed
yield at ali sites except Ghinchi in 1977 (Fig. la, Table 2b). Jfune rainfall in 1977 was un-
usually low (Table 1), which might have caused the first and second planting at Ghinchi
to produce equal yields. The third planting produced lowest yields at all sites. Field
reseairch in India by Singh and Nakhtore (1980) showed a similar increase in seed yield
with carly planting.

-~

Seed Rate :

Seeding rates from 5 to 20 kg/ha had only a slight effect on the seed yields of
niger (Table 2¢). Across sites, the highest seeding rate produced significantly lower
yields. This finding was in conformity with a report of Panl and Patil (1981). A con-
sistent high yield response was obtained at all sites with early planting at the lowest sced-
ing ratc of 5 kg/ha (Fig. 1d). When planting was delayed, the rate of 10 or even 15 kg/ha
appeared to be optimum. Higher seed rates resulied in faster maturity but had no effect
on the days to flower.

Fertilizer Applications :

The application of the recommended fertilizer produced higher sced yields at
all sites (Fig. Ib), increasing the mean yield from 372 to 483 kg/ha (Table 2d).  This
increase in secd yield with nirtogen and phosphorous application is in agreement with the
findings of Bhosal and Patil (1979) and Kachapur et af. (1979), " The fertilizer effect
more pronounced when sowing was delayed.  Hence, application of recommended
nitgagen and phosphorous fertilizer is likely 1o be more profitable when planting s delay-
ed than with eatly planting. Application of fertilizer hastened flowering and maturity
as compared to the control {Table 2d).
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"STUDIES ON HETEROSIS IN INTER- AND INTRA-SUBSPECIES
- CROSSES OF GROUNDNUT

M.S. Basu, M.A. Vabbporia, N.P. SINnGH and P.S. Reppy
National Research Centre for Groundnut, Timbawadi, Junagadh-362 015

ABSTRACT

The extent of heterosis over midparent and better parent was studied through
a half diallel involving cight genotypes of subspecics, Avpogea and fastigiata of the
species, Arachis hypogaea.

. Desirable significant negative heterosis over better parent was observed for
days to 502 flowering in spanish > spanish crosses and for days to maturity in
spanish » valencia crosscs. Significant heterosis in negative direction for number of
aerial pegs, number of immature pods was also evident in most of the crosses. Breed-
ing programme involving spanish and valencia under subspecies fastigiara would be
rewarding. Spanish x spanish also exhibited high heterotic effect for number of mature
pods per plant over midparent as well as betier parent.

Heterosis over midparent for pod yield per plant ranged from 34.72 to 57.28 %,
and the cross GAUG-1 x Chico (spanish x spanish) recorded the highest value.

Heterosis was of low magnitude in case of 100 seed weight and shelling per
cent over either midparent or better parent.

Key words : Heterosis; Arachis hypogaea; inter and intra subspecies crosses.
T

INTRODUCTION

In the absence of male sterile line, the possibility of exploitation of heterosis in
groundnut appears to be remote at present. The alternative, therefore, left to the bree-
ders is to take up these promising crosses having high heterosis which in turn may produce
desirable transgressive segregants in avdanced generation. Very little information is
available on the heterosis of various morphoagronomic traits, its magnitude and dire-
ction in groundnut (Hasan and Srivastava, 1966; Wynne er af., 1970; Deshmukh et al.,
1985). The present investigation was undertaken to know the extent as well as direction
of heterosis for vield and its attributes involving inter- and intra-subspecific crosses in
groundnut.

MATERIALS AND METHODS -

Eight diverse pavents representing different botanical groups viz, GAUG-I,
Chico, Pollachi-1 (spanish, var. ralgaris), NcAc 927 P1 118989-3B (valencia var. fastigiata)
under subspecies fastigiara and GNLM, TG-1, Florigiant (virginia, var. fiypogaea) under
subspecies hypogaea were chosen and mated in all possible combinations. The parents
and their 28 F’s were grown in a RCBD with 3 replications at the Centre’s Experimental
Farm during thesummer, 1983. Seeds were dibbled by adopting a spacing of 20 c¢m and
60 cm  within and between rows, respectively. Plot size was 3 rtows of 2m
length each. Recommended cultural parctices were followed to raise a healthy crop.

Received for publication on January 15, 1986,
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Observations on 5 randomly selected planis were recorded for (i) days to 50%; flowering,
(ii) height of main stem (cm), (iii) number of primary branches, (iv) length of primary
branches {cm), (v) days to maturity, (vi) number of aerial pegs, (vii) number of mature
pods per plant, (viii) number of immature pods per plant, (ix} pod yield per plant (g) (x)
100 seed weight (g) and (xi) shelling per cent. The heterotic effects were computed as
percentage increase or decrease of F|'s over midparent (relative heterosis) as well as
better parent (hetcrobeltiosis).

RESULTS AND DISCUSSION . Co T N

Significant differences among the parents and the ¥, hybrids were observed for
all the characters, Performance of hybrids as compared to over ail mid parental values
and better parent for eleven characters is presented in Table 1. The salient features for
each of the charaCters are discussed below,

TABLE 1. Mean performance of heterosis (in percentage) over midparent (MP) and better
parent (BP) for different characters in groundnut.

Days to 509, Height of main stem No. of primary
flowering branches

M.P. B.P M.P B.P. M.P. B.P.
2 1.38 2.88 2.23 —6.82 2.64 -8.35
b3 —6.74 1.12 6.61 . —16.20 0.09 28.57
124 0.88 7.69 3.88 2.47 a7 - 07
15 1.75 11.54 28.28 907 - o106 . -12.06
136 242 1,94 252w _5.28 - 3.70 0.00
17 2.88 _2.88 942 - 446 . S1R9 L 714
18 3136 10.57 40T 3075 4.46 - -5.75
1%3 0.9 12.36 2342 -2 3508, . 1579 0.00
224w 128 505 Caa T Ti’ss T g 1364
1v5 2.95 7.96 033 7 -24.37 7.5 133
26 3.2 14.36 .. 1436 22730 o -2.50 10,00
27 1,37 288 170 T, 334 . -390 2400
28 1,21 1062 = -17.64 0 3309 - 282 16.09
34 1.42 2022 703 L1569 481 33.30
345 .. 0.47 20.22 1002 ‘.. -4.83 3.84 225,00
36 i 312 1224 368 2848 - 14.29 2769
37 368 T 449 | 5.8 S23.08 732 -12.00
3x8 —1.34 23600 N -22.19 - -26.28 / -1.57 -28.16
45 4.88 B SN T > ST WY 7.14 1667
446 489 7 1456 .\ .77 9.57 .- 1304 0.00
4%7 - 0.88 .96l - 491 .-  -B.88 . 4.00 -6.40
448 469 C 984  _1.63 . 2544 19.7] 575
Sx6 5 3.96 . 1456 < -4.75 . 355 0.00 ~13.88
557 351 T 1346 47,51 L0l -6t 0 12,79 26,11
5<8 1 7.7 - 12010 707 T a6 4.44
627 =242 194 . 406 ' 1504 -9.80 -11.55
6+8 -+ -0.42 7 1456 ¢ 1354 0 23810 16.79 - 115
7.8 7 000 0 14.42 564 17.43 13.71 -2.30

/-

SE+ 08 102 S 0.4 0.87 0.45 0.54
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TAALE 1 Contd.

—

length of primary ... . Days to maturity No. of aerial
branches T pegs

M.P. RP. T MP B.P. MP. B.P.
192 619 . - —1.06 . 014 2.36 23,40 97.96
1%3 - 7.14 16,28 . 347 .19 . 4580 . 6270
154 2.94 ~0.68 “1.40 350 2540 . 2033
155 7347 . —.47 i 102 . 383 . 22195 . 69.86
1.6 03 - -7.47 . 000 - 108 = -22.08 “36 65
1%7 715 . 6,29 073 S 1.8 22116 ~14.94
1-8 =139 0 .597 w000 /o 560 o 2992 . 7114
23 2537 -38.45 . 7.53 1864 " 3834 151.02
24 240 . ST00 5 <150 0.84 . 465 - -13.32
25 188 12,63 © 014 2 24 23039 .0 1044
246 1276 0 -24.55 S0 0.57 v 10,39 .. -14.06
27 698 - —12.68 Y 088 . 063 ~34.63
28 919 - -[9.02 1.50 4,49 . 2206 2113
1x4 287 2184 . 419 . 17.97 o 2058  69.39
3%5 205 - -23.18 479 . 1864 e 1241 ¢ 11020
I%6 5930 22002 7 sle2 . 1535 L. 9.68 - 48.98
X7 -5.61 - 2904 . 644 1491 1 8loe T 9041
3x8 76123039 4.43 18.98 © 20,00 . 104.98
45 490 -7 a8 0.54 o 054 < 0.20 30.77
456 242 —6.86 0.28 0.45 37,95 1.43
427 1089 . _14.69 0.14 4.68 4035 - 55.07
4v8  —11.26 - -12.33 0.53 (.07 2078 0 -23.08
$x6 2490 27.36 0.00 3.75 0.29 23,30
S.7 2165 2597 210 233 .97 13934
5.8 77 2093 0.53 1.07 0.67 -19.53
6307 349 o062 218 ~1.46 818 4360
6%8  -12.52 7 15.8 1.10 317 2645 ~14 81
78 —4.19 9,33 0.69 4.38 15.62 18,84
SE+- 0.88 0.14 0.16 0.78

L

.03 0.13

TABLE 1. Contd.

No. of mature pods No. of immature Pod yield per
per plant pods per plant plant

M.P. B.P. M.P. R.P. M.P. B.P.
| —11.15 -12.23 18.50 97.96 0.32 -17.77
13 50.85 2619 -18.30 6.12 57.28 24.44
1 x4 7.98 -19.62 12.23 21.33 54 .94 30.70
[ ] -8.71 -27.09 2.19 69.86 6.67 -20.62
Ix6 28.23 26.58 1.28 36.65 21.49 2.45
1>7 20,42 16.93 -23.83 14.94 33.03 33.03
18 -14.98 -33.65 18.95 71.14 -10.93 -30.70
2x3 2 =14.63 —27.87 5.90 [51.02 =23.17 -47.21
224 7.46 -19.25 -24.68 13.52 -2.84 -30.07
2x5 §.38 -12.64 -10.76 10.44 ~12.53 —42.71
276 - 2.52 0.00 -27.73 -14.01 -4.12 -7.43
2x7 -0.44 -2.15 -39.47 32.62 2.26 —16.18

2x8 11.68 -12.06 9.60 23.13 -4.89 -35.54
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3<4  _18.55 - ~29.58 18.57 69.39 -31.51 -36.59
35 -31.13 -35.00 -10.82 110.20 -23.26 29,79
36 -27.39 -39.89 ~19.78 4898 -34.72 -54.24
3x7 28.47 10.12 -9.56 90.41 25.81 Z0.29
38 0.09 0.00 2.04 104.98 20.73 17.73
45 11.34 1.41 -12.82 30.77 43.67 22.58
446 0.18 -25.95 17.59 1.43 2.98 -24.22
47 —6.85 -29.17 -25.53 2.53 3.79 -12.45
48 -1.33 750 “5.88 -23.08 0 80 _8.82
516 -3.63 -23.77 -35.24 -23.30  ,  9.83 -39.89
557 -19.49 -34.23 43.53 -39.24 . -i0.84 33.78
5%8  -14.29 ~6.90 -28.09 -19.52 1.19 52
67 1.99° ~2.19 ~68.45 -43.60 1.85 -14.52
648  -16.25 3535 -15.07 14,8 2432 -47.58
78 6.57 -15.00 -21.77 -18.84 6.67 -17.01
SE+ 0.72 0.87 0.60 0.78 0.65 0.75

TABLE 1. Contd.,

100 seed weight Shalling per cent

M.P. B.P. M.P, B.P.
1x2 1.11 -5.49 2.10 ~1.98
1%3 0.83 -6.20 tes N -0.68
14 3.00 -0.19 -2.53 o -7.07
1x5 -1.83 5,89 4.37 5 . ~10.89
1x6 -0.11 -6.67 0.39 | . 3.12
1%7 1,07 4.14 2.43 1.79
1x8 -1.83 3.2 -13.01 ~13.28
2.3 3,50 _15.65 ~1.19 7.23
2x4 4.06 0.27 - -7.78 249
2%5 7.38 ~3.48 - 023 326
26 7.85 7.79 205 -2.82 )
27 3.71 -5.84 331 ~7.73/
28 7.21 ~1.08 824 / -11.65

. e
3x4 “1.56 " ~11.06 0.62 /" —6.16
3x5 -2.50 -5.52 3.99 / -5.14
3%6 ~3.66 -5.84 1.57 -4.14
3.7 -1.55 -5.62 2.46 o 0.73
3~8 0,56 -6.28 -2.46 -;‘—4.99
45 2.61 4.56 -116 544
4%6 -1.60 -5.24 -1.94 -3.20
4x7 1.96 417 7.3 ' 212,21
48 0.35 -4.17 -7.43 - —11.53
56 0.48 L9073 -0.63 -4.21
5%7 -0.67 L =776 -0.41 172
5x8 -4.43 V7013 —6.43 -12.53
67 9,59 0,57 L4 ~2.73
68 0.13 -7.66. 7,05 -10.03
[

78 1.80 -3.51 o388 4.57
SE+ 0.52 0.6l 0.70 0.81

1. GAUG-1; 2. TG-1; 3. Chico; 4. NcA¢ 927; 5. GNLM; 6.
7. Pollachi-1; 8. Florigiant.

PI 118989-3B;
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Days to 50 % flowering :

Twenty hybrids showed intermediate behaviour with a tendency towards late-
ness. None of the hybrids involving Chico (earliest parent) except those with GAUG-1
and Pollachi-1 showed earliness towards Chico.

Six cross combinations out of 29 showed desirable significant negative heterosis
over midparent and the majority of these were spanish < spanish crosses. Interestingly
none of the hybrids showed significant negative heterosis over better parent (Howering
earlicr) except the cross GAUG-1 x Pollachi-1 (spanish % spanish) which indicated
overdominance for earliness. The extent of desirable negative heterosis for this trait
was, however, low and ranged from -2.42 to -6.74 per cent.

Height of main stem :

Heterosis over midparent showed two distinct trends.  Almost 50 9 of the F;
hybrids exhibited significant positive heterosis while the rest showed negative trend.
The highest values of both positive and negative heterosis were 28.28 and - 22.197
respectively. Heterosis on the basis of better parent (taller) was negative for all the
hybrids except GAUG-1 x Pollachi-1 (spanish % spanish) and GAUG-1 x NcAc
927 (spanish x valencia). The magnitude of nagative heterosis ranged from 23,149,
(TG-1 x Poliachi-1) to -39.61% (GNLM x Pollachi-1).

Number of primary branches :

Most of the hybrids showed positive heterosis over midparent and the cross,
Chico x NcAc 927 (spanish x valencia) exhibited highest positive heterosis (48.11%).
Majority of the hybrids, however, exhibited negative heterosis when compared with
their respective better parents. The crosses showing significant positive heterosis over
the better parents in the order of merit were: Chico x NcAc 927 (33.30), TG-1 X
NcAc 927 (13.64) and GNLM x Florigiant (4.44). This may be an indication of
:ffects due to everdominance.

Length of primary branches :

The values of heterosis over midparent ranged from 24.90% (GNLM x PI

; 118989-3B) to 25.37% (TG-1 x Chico). When compared with their respective better
arents none of the hybrid showed positive heterosis except GAUG-1 x Pollachi-1
spanish X spanish) indicating a general absence of the over-dominance for this trait.

i)ays to maturity :
Heterosis over midparent ranged from -0.69 to 7.53 per cent. Qut of 9 crosses

showing desirable significant negative heterosis, 6 crosses invoilved medium x late parents
and 3 involved medium x medium parents. The only hybrid, P1 118989-3B x Polla-



228 " Journal of Qilseeds Rescarch

chi-1 (valencia x spanish) showed desirable significant negative heterosis over better
(carly maturing) parents indicating over-dominance for carliness.

Number of aerial pegs :

Highest desirable negative heterosis over midparent as well as better parent
exhibited by GAUG-1 x Chico (spanish x spanish) was at the extent cf -45.80 and
-62,70%, respectively fcllowed by NeAc 927 x Pollachi-1 (valencia x spanish) (-40.35
over midparent 2and -55.07 over better parent). Amongst 11 crosses showing significant
ncgative heterosis over midparent, 8 of them also showed significant negative heterosis

" over their respective better parents. The result indicated the possibility of developing

~

variety devoid of wasteful aerial pegs through judicious breeding programme involv-
ing spanish and valencia botancial varicties of subspecies fastigiata.

Number of mature pods per plant :

Out of 28 F, hybrids, 12 combinations showed significant positive heterosis
over midparent. The high heterotic crosses in order to merit were GAUG-1 x Chico
(50.85%;), Chico x Pollachi-1 (28.47%), GAUG-1 x PI 118989-3B (28.23 %,) and GAUG-1
> Pollachi-1 {20.42%). All these four combinations except last but one were spanish
% spanish and also exhibited significant positive heterosis over their respective better
parents. The significant positive heterosis ovet better parent was, however, low and
ranged between 10.12 to 26.28 per cent. Raju et al. (1979), however, reported high
heterosis for this trait in a cross involving virginia X spanish and moderate heterosis in
a vivginia > virginia cross.

Number of immature pods per plant : Dol Deen T ?! / S : / :
Most of the crosses showed significant desired negative heterosis over- mid-
parent. The extent of negative heterosis was between -5.88 to -48.45. The parent TG-1
bearing highest number of immature pods per plant in cress combination with another
high immature pod bearing parent, GNLM and with two moderate parents viz., PE
118989-3B and Pollachi-1, produced less number immature pods in hybrid then the
better parent resulting in expression of desired significant negative heterosis. A number
of hybrids with GNLM also showed significant negative heterosis over the better parent.
PI 118989-3B x Poliachi-1 (valencia x spanish) showed highest negative heterosis
(-43.68 %)) over better parent for this trait. The hybrids showing negative heterosis over
the better paren* invariably showed the negative heterosis over midparental value also.

Pod yield per plant : \

Heterosis over midparent ranged from -34.72 % 10 -57.28%. Out of 28 hybrids,
13 exhibited :ignificant positive heterosis. The highest value of heterosis was observed
in tae hybrids, GAUG-1 x Chico foilowed by GAUG-1 x NcAc 927 (54.94%), NcAc
927 x GNLM (43.67%,) and GAUG-1 x Pollachi - 1{33.03%;). Heterosis when calculat-
cd on the basis of respective better parent the hybrids in majority of the cases exhibited
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negative heterosis. Significant positive heterosis over better parent for this trait was
exhibited by the 6 hybrids most of which either belenged to spanish X spenish o
spanish X valencia combinations., Isleib and Wynne (1980) also reported that parents

of subspecies fustigiata generally have greater heterctic responses than parents from
subspecies hypogaea.

- 100 Seed veeight : | - ) L

In most of the cases tignificant positive heterosis over midpsrent was observed
- for this trait. The magnitude of heterosis, however, was low, the highest being 7.85
- percent in TG-1 x PI 118989-3B (virginia x valencia). This hybrid being a cross
 between low and high kernel weight, alone showed significant positive heterosis over
the better parent. Garet (1976) observed heterosis from the inter subspecific crosses
. involving virginia X spanish parents. Layrisse ef af. (1980) also found that high hetero-
" . sis for pod yield and 100 seed weight was associated with the cross involving the parents
of different centres of diversity.

" Shelling per cent :

Heterosis over midparent ranged from 4.0 to 13.0 percent. Qut of 28 hybrids
only 7 exhibited significant positive heterosis, although the magnitude was low. The
highest heterosis for shelling per cent was exhibited by the hybrid, Chico x GNLM.
As compared to the better parents, almost all the F, hybrids except GAUG-1 x Pollachi-1
(spanish x spanish) showed significantly negative heterosis.

From the foregoing discussion it can be seen that, in general, the heterosis was
towards the desirable direction in each of the characters studied. Out of the eleven
characters reported here, heterosis was positive and significant in majority of the crosses
in the case of number of primary branches, number of mature pods, pod yield and 100
seed weight. All these attributes are directly related to the yield. On the other hand,
heterosis was generally negative in the case of days to 509, flowering, days to matutity,
number of aerial pegs and number of immature pods. The negative trend in these attri-
‘butes is desirable from the point of economic importance. Thus in the present investi-
gation the trend of heterosis was found to be both positive and negative but, in any casc
" in the desirable direction. The trend is, therefore, encouraging and gives confidence to
the breeder with the possibility of celec‘ung the desirable transgressive segregants from the
‘segregating populations.
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DISSIPATION OF CARBOFURAN IN SESAMUM INDICUM LINN,

RaJENDRA CHOUDHARY* and K.M. SINGH
", Water Technology Centre, 1AR?, New Delhi 110012

ABSTRACT

IR S

Carbofuran 3G applied to the soil in sesamum rows at the rate of 0.5 kg a.i.
tha persisted in soil for 35 and 42 days in sele crop of sesamum and sesamum inter-
cropped with pigeonpea during 1983 and 1984 respectively, whereas residue was detected
upto 28 days and 35 days in sesamum intercropped with groundnut during 1983
and 1984 respectively. The corresponding residues in plant samples were reduced below
detectable level in 42 days and 49 days during 1983 and 1984 respectively. In sesamum
sole ¢rop, sesamum -+ groundnut and sesamum -+ pigeonpea, respectively, half life
values in soil, were 8.47, 6.28 and 6.53 days and waiting periods were 53.92, 40.72
and 42.78 days during 1983 while during 1984, half life values were worked out to be
10.31, 6 30 and 7.56 and waiting periods 64,30, 41.57 and 47.94 days. Similarly, in
plants, half life values ranged from 5.81 days to 10.20 days during 1983 and 7.10 days
to 12.92 days during 1984; whereas waiting periods ranged from 42.07 to 65.86 days
during 1983 and from 47.55 to 79.42 days in 1984, Qil and oil cake samples from
both the year contained no detectable carbofuran residue.

Key words: Residue; carbofuran; intercropping; Sesamum indicum; Arachis hypogeae; Cajanas cajan

1 INTRODUCTION

N

. Carbofuran (2,3-dihydro-2, 2-dimethyl-7-benzofuranyl-N-methyl carbamate) is
?a highly potent systemic insecticide for controlling crop pests. Although residues of
. carbofuran, on several crops have been determined in India and abroad (Agnihotrudu
iand Mithyantha, 1978), very little information on this aspect in sesamum is available.
. The present study was undertaken to evaluate insecticidal schedule of carbofuran for the
\ control of pests of sesamume, specially jassids cansing phyllody disease from point of view
i of persistence of toxic residue in soil, plant and seed.
i

MATERIALS AND METHODS

. The expetiments were conducted at Water Technology Centre, JART, New Delhi
farm during kharif 1983 and 1984. Carbofuran obtained from M/s. Rallis India Ltd.,
New Delhi was applied @ 0.5 kg a.i. [ha to soil inrows of sesamum (Sesamum indicum,
- L) at the time of sowing, Soil ramples were drawn  at random and after mixing, drying
and grinding, 100g samples were used for extraction and estimation of residucs at 0(4 h),
7,14, 21, 28, 35 and 42 days after treatment. Plant samples of 50g were taken for extraction

" and estimation at 14, 21, 28, 42 and 49 days after sowing (treatment).

The colotimetric method deseribed by Gupta and Dewan (1971 was used for
preparation of standard curve for chemical assay and the same alongwith regression
equation is given in Fig. Carbofuran resides were extracted from soil samples by
acid hydrelysis method (Cook et al., 1986).

* Scientist §-2 (Entomology), Directorate of Oilseeds Research, Rajendranagar,

Hyderabad-500 030.
Received for publication on April 18, 1986.
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Plant smaples were extracted in acetone using a warring blender and filtering
through Buchner funnel under pressure. The extracts were concentrated to 10 ml in
Kuderna Danish Evaporator assembly with a drop of propylene glycol in it. The con-
centrated samples were separated in dichloromethane and cieaned with the kelp of acti-
vated charcoal.:

Residues in soil and plant samples were estimated from a 5 ml aliquot drawn
from dichloromethane solution by rapid colorimetric procedure of Gupta and Dewan
(1971} and taking into consideration the recovery factor. Soil and plant samples were
individvally fortified with 5 and 10 'gml! of carbofuran separately. The samples were
‘analysed according to the above mentioned precedure of extraction, clean up and estima-
tion. Recoveries of carbofuran in soil and sesamum leaves varies from 88.6 to 89.2 per
cent and 86.8 to 87.5 per cent respectively (Tabie 1}

Residue half life (RL ;) values and safety intervals (T o) values were calculat-
ed using the formula given by Hoskins (1961).
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TABLE 1. Recovery of Carbofuran from fortified samples.

Substrate Insecticide Insecticide Recovery Mean Recovery
fortified added recovered recovery factor
(ug ml-1) pg mi-1 v Ve
Soil 5 . 4.43 88.6 ‘
- _ 28.9 113
; 0 . 8.9 T 89,2 - ‘
" Sesamum leaves 5 4.34 86.8 " o
- ¢ -87.15 ;115

10 875 . 87.5

..J
Iy -
I&5 -

n §

Fo]

RESULTS AND DISCUSSIONS =
Persistenice in soil and plants

During kharif, 1983, the initial deposits in soil were 9.04 g;gml“ and the residue
persisted upto 35 days, while during kharif, 1984 it was detected upto 42 days with initial
deposit of 9.23 pgml!. However, when seasmum was grown alongwith groundnut,
carbofuran was detected in soil upto 28 days and 35 days after application during 1983
and 1984, respectively, The percent reduction in soil over intial deposit was 93.86 and
93.93 at 35 and 42 days after application during 1983 and 1984 respectively when sesamum
was grown as sole crop. In soil, where sesamum was grown with groundnut, the redu-
ction of carbofuran over initial deposit was observed to be 95.61 and 95.78 per cent at
28 and 35 days after application, while in sesamum and pigeonpea cropping system 97.85

. and 99.89 per cent reduction was recorded at 35 and 42 days after application during

1983 and 1984, respectively (Table 2). This result is in full agreement with Gupta and

Dewan (1974) and Sahu and Agnihotri (1983).

Fourteen days after application of carbofuran, plant contained 3.45, 2.68 and
3.06 ugml! residues during 1983 and 3.83, 3.06 and 3.25 ,gml! residues during 1984
in sesamum sole crop, sesamum 4 groundnut and sesamum -+ pigeonpea, respectively,

_ thereafter, these declined with time to 0.76 ug ml-! in sole crop, 0.38 ugml™! in sesamum

4+ pigeonpea on 35 and 42 days after application during both the years. The residue
in sesamum plant intercropped with groundnut at 35 and 42 days after application was
found to be 0.19 and 0.16 upgml?' during 1983 and 1984, respectively. The per cent
reduction in carbofuran over initial deposit was 77,97, 92.91 and 87.58 at 35 days after
application in sole crop of sesamum, sesamum -+ groundnut and sesamum -}- pigeonpea,
respectively during 1983 while during 1984, reduction in carbofuran varied from 80.16
to 94.77 per cent over initial deposit at 42 days after application in all the three cropping
systems (Table 3).
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Both thé tables revealed that higher amount of carbofuran yesidues persisted
both in soil as well as plant in sole crop as compared to the intercropping systems.  Inter
cropping with pigeonpea showed persistence of carbofuran for a longet period both in
soil and plant than the intercropping with groundnut This is perhaps because the
groundnut roots are more spreading type and shallow, so they absorb more insecticides
from the soil in rows of sesamum than pigeonpea. Dwing, kharif 1983, rainy days were
more and so the insecticidal dissipation in sole and intercroping systems led to summarise
that probably the higher level of moisture during this season accelerated the root develop-
ment of the intercrop which led to the lateral movement of the insecticide and also there
might be some downward movements due to leaching. This is in confirmity with Gor-
der et al. (1982) that persistence is influenced by moisture, A similar phenomenon had
also been reported by Choudhary (1985) ir sesamum and Deshumukh (1985) in
linsced when cultivated alongwith an intercrop. Sesamum seed, oil and oil cake
samples from trials of both year did not contain any detectable carbofuran residue.

Residue half life (RL 5,) and safety interval (T ) :

In soil: RLs, values in sole crop of sesamum were 8.47 and 10,31 days and T
values were 53.93 and 64.30 days during 1983 and 1984, respectively, However, where
sesamum was grown with groundnut and pigeonpea respective, RLg, valaes were worked
out to be 6.28 and 6.53 days during 1983 and 6.30 and 7.56 days during 1984, and T
values to be 40.72 and 42.87 days during 1983 and 41.57 and 47.94 days during 1984
{Table 4.)

: In plant: During 1983, lower RLg, values of 10.20, 5.81 and 740 days and

lower T ; values of 65.86, 42.07 and 51.04 days were obtained in sesamum sole crop,
.. sesamum -+ groundnut and sesamum -+ pigeonpea, respectively as compared to higher
+ RL g values of 12.92, 7.10 and 8.96 days and higher T values of 79.42, 47.55 and 58.87
days in sesamum sole crop, sesamum -+ groundnut and sesamum -+ pigeonpea, respe-
ctively during 1984 (Tabie 4).

The RLg, determined was much shorter than reported 'by Harris (1969) and
Caro et al. (1973). They reported that RL,, ranges from 47 to 117 days. This discripancy
may have been duc to the Jact that the soil in which experiment was conducted was alkaline
- (pH 8.2) and carbofuran molecules are quickly degraded under alkaline conditions. The
lower values of RLsyand T, during kharif, 1983 compared to kharif 1984 was probably
due to comparatively high soil moisture during the preceeding year. Caro et al. (1973)
also suggested that the difference in half life values and the waiting period of carbofuran
might be due to weather conditions, soil moisture, temperature and cropping systems.

The carbofuran can, thérefore, be considered as safe from  residue point of
view and hence can effectively be fit in overall strategics of pest management In sesaumm.
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TABLE 4. Residue half life (RLso) and safety interval (Tiwo!) for carbofuran in soil and sesamum
planis under different cropping systems during icharif 1983 and 1984,

Carbofuran 3G @ 0.5 kg at.. per ha

Cropping Do Regression equation Residue Safety
system B Y =a + bx half-life interval
S RLsg Ttol
- o (days) (days)}
Sail Kharif, 1983
Sesamum sole crop Y = 29145 + (-0.0355x) " k 8.47 53.93
Sesamum { Groundnut Y — 2.9506 | (—0.0479x) R 6.28  40.72
Sesamum + Pigeonpea Y = 2.9761 + (-0.0461x} e 6.53 42 .87
Plants Kharif, 1983,- S
~ Sesamum sole crop Y = 2.9428 -+ (-0.0255x) o 10.20 65.86

; Sesamum + Groundnut Y = 3.1971 4 (-0.0518x) co e 5.8 42.07 )
Sesamum -+ Pigeonpea ¢ Y = 3.0771 + (-0.04007x) R 7.40  51.04
Soil Kharif, 1984 .
Sesamum sole crop Y = 28774 4+ (-0.0292x} s 10.31 64.30
Sesamum + Groundnut . Y — 2.9873 - (~0.0478x) - 630 4157

'f Sesamum -+ Pigeonpea - 7/ Y = 2.908 + (-0.0398x) .7 7.56 47.94
Plant S

5 Sesamum sole crop LY = 28505 4 (-0.0233x) 12.92 79.42

‘ Sesamum + Groundnut: LY = 3.0398 + (-0.042%x) ' 7.10 47.55
Sesamum + Pigconpea ;* Y = 29779 - (-0.0336x) 8.96 58.87
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Short Communications

STABILITY FOR SILIQUA TRAITS IN TARAMIRA

D. KuMmar®*, 1.8, Yapav and S.C. SHARMA
Haryana Agricultural University, Regional Research Station, Bawal, Haryana 123 501

Taramira (Eruca sativa L.) is mainly grown on mositure conserved in the soil
during preceding rains. Sowing time of the crop is, therefore, need to be adjusted accor-
dingly to the quantum and the pattern of rainfall. A cultivar stable to long range of
sowing dates and responsive to nitrogen fertilization is, therefcre, desired. Present
experiment was thus, designed to obtain information on the phenotypic stability of 4
siliqua traits in 15 strains of taramira as no such information is available in this oilseed
Crop.

In a RBD with 3 replications 15 strains were raised on rainfed land under 5
environmenis viz., 15 kg N/ha with October 20, November 75 and December 10, 1982
sowings; and No-N with Qctober 20 and November 15, 1982 sowings. FEach entry was
represented by 5 m long single row spaced 30 ¢cm apart with an intra row spacing of 10
cm. Observations on 10 random plants from each row were recorded on number of sili-
quae on main shoot, siliqua length, number of seeds/siliqua and number of siliquac/
plant. Analysis for stability was done using Eberhart and Russell (1966) model.

Barring siliqua length, the mean squares due to varieties and the environments
when tested against pool error and pooled deviation were highly significant (P = 0.01),
suggesting enormous variation among the cultivars and the environments (Table 1).
Highly significant interaction due to varieties X environment (g X e) indicated that the
former interacted considerably with the environments in the expression of all the traits
except siliqua length. Significant differences of higher magnitude due to environments
(linear) depicted their marked influence on the expression ¢f the traits, Highly signifi-
cant differences due to linear (except siliqua length} and non-linear components (except-
ing siliqua length and seeds/siliqua) of g x e Interaction indicated the importance of both
linear (bi) and non-linear (8%di) components in the expression of siliqua traits.

The strain TC 32 possessed minimum siliguae on main shoot whereas, TC 12
had maximum siliquae (Table 2). TC 66 and TC 57 were the only strains with significant
positive linear component, whereas TC 21 was least responsive. All the genotypes. but
TC 66 and ITSA were stable for this trait. TC 63, above average in responsiveness was
the most stable {(S2di = 0.15) genotype for siliquae number on main shoof.

Siligua length with a varrow range of variation 1,70 (RTM 1) to 1.96 em (T 27)

* Scientist 2-1 (Plant Breeding), Central Arid Zone Research Institute,Jodhpur,Rajasthan342003
Received for Publication on May 11, 1984
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TABLE 1. Stability analysis (mean squares) for siliqua traits.

. No. of Siligua No. of No. of
Soutce df siliquae length seeds per siliquae
on main siliqua per plant
shoot
Varicties 14 3.03%* 4. 0.03 2.92%% | 4 94.41** 4+
“Environments 4 38 N4+ D06 17.RFML L S60.47** 4 +
Var. x Env. 56 8.92%*4-+  0.03 4,46%% 4+ 119,39+ L
Env. (var x env.) 60 10.89**+4+  0.03 5.36%% 4 + 148.79%% 4. +
Env. (linear) .1 154.06%* L+ 0.23  T71.36%*4 -+ 2244 6TFF 4+
Var. x Env. (linear) 14 9.75**++  0.05 9.73% %+ + 185.77%% 4
.+ Pooled deviation - 45 2.07**++4  0.03  1.53 40.79%* + +
. Poolederor - 140 0.50 0.006  0.44 4.86
* P =005 ot ** P = 0.01 with the pooled error SRR SR
| + P = 0.05; / ‘44 P = 0.01 with the pooled deviation ;;‘

was the most stable component, for none of the cultivar had significant non-lincar com-
ponent. TC 55 was the only strain responsive to better environment. TC 6 and TC
68 were above average in responsiveness to ppor management.

Number of seeds per siliqua was minimum in TC 57 {15.4) and maximum in
ITSA (19.9). Out of the 15 strains, none was responsive to existing environments. All
the strains except TC 6 and TC 63 were stable. ITSA with maximum number of seeds
per siliqua was above average in response (bi = 1.75) and was the most stable except
TC 7.

E Number of siliquae per plant were maximum in TC 7 (77.29) and minimum in
'TC 68 (62.57). The strains viz., TC 6, TC 48, TC 55, TC 57, TC 63 and 1TSA which

- exhibited significant bi component were considered responsive to better environment,
TC 7 with maximum number of siliquae per plant was unstable. TC 48 responsive to
‘existing environments was stable whereas, TC 57 was responsive and non stable for tihs
‘trait. The strain RTM 1 with below average in responsiveness was the most stable for
siliquae per plant.

Authors are indebted to Dr. T.P. Yadava, Project Director (Qilseeds) ,and to
.Dr. AS. Faroda, Sentor Agronomist and Head of this station for encouragement.

.- EBERHART, 5.A. and RUSSELL, W.A. 1966. Crop Sci. 6:36-40.
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ASSOCIATION ANALYSIS IN SAFFLOWER

(Miss) SyamaLl CHAKRABORTI, S.D. CHATTERIEE* and P.K. SasMAL
Crop Breeding Research Unit, Calcutta University, Calcutta 700 019, India.

Safflower, like other crops, also exhibits various plant types (Chavan, 1961).
[t is, therefore, necessary to study the nature of association of different characters separa-
tely in each of the plant types so as to identify the different genetic mechanisms operating
inside the plant for the manifestation of yield.

The experiment was conducted in two phases. In the first phase, 1000 strains
collected from all over India were grown in a RBD with three replications at the Experi-
mental Farm of Calcutta Univeristy at Baruipur, 24-Parganas during three consecutive
rabi seasons. In each year.observations were recorded on ten randemly selected plants
for three characters viz. plant spread, widest angle of the branching to main stem and
plant height. Four phenotypically distinctive varietal groups viz. (i) Tall compact, (ii)
Tall lax, (iii) Dwarf compact and (iv) Dwarf lax could be established exploiting the varia- .
bility in these traits. The strains exhibiting values one S.E. unit below and values one -
S.E. unit above the population mean consecutively for three years in regard to two chara-
cters viz. plant spread and widest angle of branching to main stem were termed respecti- -
vely as compact type and lax type. Similarly, the strains attaining a height cne S.E. .
unit below and a height one S.E. unit above the population mean for thre¢ experimental
years were termed respectively as dwarf type and tall type.

The second phase of the investigation comprised of 20 strains in tall compcat
group, 40 strains in tall lax group, 15 strains in dwarf compact group and 25 strains in .~
dwatf lax group grown groupwise separetely under RBD with 3 replications for another '
three years to record observations on characters viz. plant height, number of primary ©
and secondary branches, number of effective heads/plant, number of seeds/head, width
of OIB, diameter of kead, 100 seed weight and yield/plant. The data averaged over
years were subjected to statistical analysis for ascertaining the associationship separately .
in each group.

The results revealed that four groups identified through the study of phenotypic
variability may ultimately te classified into two distinct types (Table 1). In one type-
(Tall lax) maximum number of heads/plant and secondary branches were noticed, while
the other type (Tall compact) exhibiting minimum values for these two traits demonstrat- -
ed the highest values for head diameter and number of seeds/head (Table 2). Further- -
more, these two types did not differ significantly in regard to yield,

* Present Address: Plant Breeder (QOilseeds), Pulses and Oilseeds Research Station,
Berhampore-742-101, Murshidabad.

Received for publication on August 30, 1985,
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TABLE 1. Phenofypic range, mean, variances cotificients of variabfiity and standard error
for three traits in a collection of safflower germplasm.
Characters Range Mecan Phenotypic  Phenotypic  Standard
variance Coefficient Error
of Varia-
bility
Plant spread! (¢m) 10.8-68.5 36.06 164.06%* 26.65 +1.32
Branching angle? (degree) 10.2-49.4 21.55 17.73%* . 22.00 +0.43
Plant height (cm) 42 8-140.5  90.32  244.92%*  17.00 1.6l
**  Significant at P = 0.01
!Linear distance between two farthest branches
2Widest angle of branching to main stemn *
v
TABLE 2. Mean performances in respect of yield and yield component characters
for four groups of safflower and comparison of these groups means,
Varietal Plant No.of No.of No.of No.of Width Head 100  Seed
A height primarv Secon- heads/ seeds/ of dia- seed yield
! group (cm)  branches dary plant head OIB  meter wt.  plant
branches (em)  {cm) @ (2)
Tall lax (TL) 124 8¢ 16,00 33.50 35.00 18.34 0.17 1.85 4.77  22.25
Tall compact (TC} 139.15 7.70 20.53 20.40 3305 0.24 2.30 4.6% 26 83
!
i Dwarf lax (DL) 66.00 9.50 23.33 24.25 19.50 0.14 1.51 3165 13.35
" Dwarf compact{DC)80.00  10.00 21.00 2620 2359 0.16 1.75 5.19 17.i4
Group Comparison )
TL vs TC NS * * o, * * * NS NS
" TLwDL o+ * . ' NS NS NS§ NS o *
T TLwsbe * « NS NS NS N§ ¢
i TcwbL . e NS NS NS * . ‘ NS o
D TCwDe . NS N§ . % + . NS o+
. DL vs DC NS NS NS NS NS NS NS * NS
: C.D. at P==0.05 42 67 218 9.93 8 71 5.81. 0048 047 1.42 8.20
’ NS Not significant

* i: Significant at P = 0.05
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The correlation analysis further demonstrated that all the types except tall com-
pact possessed number of heads/plant as the common principal attribute for the mani-
festation of yield. In tall compact types, however, the main yield determinant was head
diameter which ir turn indicated high positive association with number of seeds/head.
The OIB width in this type exhibiting very high positive correlation with yield indicated
negative association with number of heads/plant (Table 3). A negative association

* YABLE 3. Association (phonotypic correlation coefficiants) among different
characters in four groups of safflower.

Dwarf lax Dwarf Tall lax Tall
({DL) compact (TL) compact
(BC) (TC)
Yieldiplant vs. ; .
Plant height 0 437 0 283 - 0.318 0.088
No. of primary branches 0.689%* 0.528 o0 633% o 0371
No. of secondary branches 0.758** 0 551> 0.723** . 0.283
Heads/plant 0. 809** 0.741%* 0. 685** 0. 132
Seeds/head . 0.303 0 089 - . 0.200 _0.410
Head diameter - 0 0,223 0 212 ©0.112 0.851%
Width of OIB i 0.101 - 0.324 = -0.198 - 852
100 seed weight L 0.388 0.481 . 0.208 0.128
- B N
Heads/plant vs. : - : : . A
Plant height . T 0.602% 0.534* . 0.518** 0,301
No. of primary brhches 0.712** . 0.608* 0.5806** | . 0.388
No. of secondary 0.882%*: 0.978** ... 0.832%* 0. 644%
Seeds/head : 0.223 ©0.509 L0182 0.182
Head dlameter - . L . D113 0.1 93 © QN
width of OIB . E 0.201 ) -0.086 -0.182 -0.484
108 seed weight \\ 0.306 : 0.521* - 0.082 ~0.398
Seecds/head vs. . . B
Plant height 210 0.415 . 0.198 " p.312
No. of primary branches .' - 0.311 0.741%* 0.208 -0, 009
No. of secondary branches - ¢.082 0.524* . - 0.298 -0.090
Head diameter - 0.388% - 0106 . . 0.28 0.615*
width of OIB '_ e 0.213 . 0.482 . -0.180 (.209
100 seed weight S 0268 0 -0.229, /. 0.009 -0.348
, plant height vs. ; g ' ' .
No. of primary branches 0. 687*'\ 0.741** 0.548% 0.681*
No. of secondary branches 0.788*%. 0.588* ©0.412% 0.301
Head diameter ' 0.088 0.648*%* | (.008 0.270
width of OIB - g.098 . (.388 0.101 -0.602
100 sced weight E 0.296 0.420 . -0.501* -0 080
No. of primary branches vs. - ‘, )
No. of secondary branches : 0.810%* 0.820%*  0.688** 0.420
Head diameter 0.009 .. 0 260 0.316 0.380
width of OIB ’ 0.123 0.348 -0.210 -0.095
100 seed weight 0. 301 0.426 ©-0. 110 —0.408
No. of secandary branches vs. : .
Head diameter -0.082 / -0.489 0.213 0.182
Width of OiIB . o 0.096 . —0.283 —0.705** 0.208

100 seed weight - v . - .21t 0.524* 0.00% -£.39%
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Head diameter vs. : -

Width of OIB © s 0205 - 0.3M - 0.088 0.380
100 seed weight 0,188 0.132 - 021 . 0.1

Width of OIB vs. ;

100 seed weight : -0.086 0.334 0.301 -0.099

#¥ Sign#ficant at P = 0.01

* Significant at P = 0.05

between width of OIB and number of heads/plant hasalso been reported by Ashri et al.
(1974, 1976). Thus, it may be assumed that the principal effect of OIB width in tall
compact type is the reduction in the number of heads/plant resulting thereby increased
head diameter. As regards other types, yizld besides its association with number of
heads/plant was found to be highly correiated with primary and secondary branches in
most of the cases.

Thus on the basis of present investigation the germplasm  pool may be reasona-
bly grouped at least into two plant types viz. head numbe: type and head diamever type
depending on the mode of action leading to the foundation for yield.

The Authois are grateful to Prof. S.P. Banerjee and Dr. M.K. Majumder for
their kind supervision and critical review during the course of the study.

ASHRI, A., ZIMMER, D.E., URIE, A.L., CHAHANER Z. and MARANI. A, 1974. Crop Sci., 14:
799-802.

ASHRI, A, URIE A.L. and ZIMMER. D.E. 1976. Euphytica. 25:225-229,

- CHAVAN, V.M. [961. Niger and Safllower. Indian Central Oilsezds Committee, Hyderabad, India
pp-57-150.
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POPULATION DYNAMICS OF MYZUS PERSICAE SULZER AND
LIPAPHIS FRYSIMI KALT. ON RAPESEED AND MUSTARD IN
UTTAR PRADESH

Y.K. Margur and S.V. SINGH
Department of Entomology, C.S. Azad University of Agriculture & Technology, Kanpur - 208 002.

Mustard aphis, Lipaphis earpsimi Kalt. has so far been recognized as one of
the main constraints in increasing rapeseed and mustard production, but during recent
years alarming incidence of Myzus persicae Sulzer or these crops, especially in areas
where potato -+ mustard cropping sysiem is being followed, has diverted the attention
to study its population dynamics in relation to enviromental conditions.

Brassica juncea (Var. Varuna) and B. camnpestris (Var. YSK-3) were sown in
departmental insectary on 18th Nov., 1983 to obscrve the population fluctuations of aphids
on these crops at 80:40:40 kg./ha NPK fertility level. Obscrvations were recorded at
weekiy intervals on aphid indices by following the technique of Pradhan et af. (1960)
the colonies of different species of aphids and their colour forms on five plants tagged
randomly, on both the crops. The data on prevailing weather conditions were also
collected from the observatory so as to workout their relationship with various observa-
tions on aphids.

(i) Arhid infestation :

Aphid population was noticed first on 8. juncea which was in flowering stage in
January and a weck later on B. campestris {Table 1). However, intensity of aphids was
more on B. campestris in later stages. The infestation of aphids usually appears on newer
leaves but the red form of M. persicae behaved in some what different manner; its
incidence was first noticed in bunches of flower buds and small colonies were formed in
inflorescence or just adjoining to it and in later stages it also spread over other vegetative
parts of plants like leaves, stem and green pods. The maximum attack of L. erysimi
was to the extent of 4.50 and 4.37 on B. juncea and B. campestris, respectively in the
middle of March, while M. persicae had 2.17 and 1.23 indices in 2nd and 3rd week of
February on these crops (Table 1). The observations on more intensity of L. erysimi
on B. juncea than B. campestris in early stage of infestation do not corroborate with the
findings of Pathak (1961), Tripathi and Singh (1964), Prasad and Phadke (1980) and Singh
et al. (1984}, but certainly up hold the views of Prasad and Phadke (1980) who also asse-
rted that stage of crop at a particular time is more important to harbour aphid popula-
tion.

As regards the impact of weather conditions, minimum temperature and rate
of evaporation were positively correlated with the increase in population of L. erysimi
on both rapeseed and mustard. The population of M. persicae found to be negatively
governed by maximum temperature on B. juncea (Table 1 and 2). In present study
increase in maximum temperature more than 30°C and minimum temperature above
15°C with relative humidity below 75 per cent, increase in wind velocity more than 3 km.
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per hour and rate of evaporation 5 mm per day, had their combined eﬂ'ect ina ‘uddet
fall of aphid population as observed in 2rd week of March (Table 1). . Y

(ii) Aphid colonies :

Colonies of L. eryvsimi and M. persicae were quite distinct and their respective
percentages were 61.67 and 38.33 in early stage of infestation on B. junces (Table 1),
Thereafter, population of M. persicae gradually decieased and L. erysimi went on
multiplying and finally reached as high as 93.33 per cent as against M. persicue which
had only 3.33 per cent by the end of Ist week of March (Table 1). The mixed pepulation
of both aphid species were to the extent of 21.67 and 28.33 per cent on B. campestris
and  B. junceu, respectively.

As far as the relationship of environmental conditions with aphid colonies is
concerned, maximum temperature, wind velocity and rate of evapoiation were found to
have negative correlation with M. persicae on B. juncea, but rate of ¢vaporation mani-
fested positive correlation with L. erysinmi. 1t could further be seen from Table 2 that
higher relative humidity had its adverse effect on multiplication of pzach aphid. It
would also be worthy to mention that with the increase in tempzrature (20 - 25°C),
mixed colonics also increase, but beyond 25°C, the population of M. persicae is adversly
affected and contray L. erysimi continucs to build up to 30°C (Table 1). These findings
confirm the observations ol Bakhetia and Sidhu (1983) and Bakhetia (1985) as they have
also noticed the similar cffect of minimum temperature on L. erysimi.

(ii1y Colour variation in M, persicae

In the present cxpesimentation, M. persicue had three colour forms namely
green yellow, red and gray. The percentage of green yellow and red forms was almost
equal in beginning but soon after red form increased up to 70.33 and 62.33 per cent on
B. juncea and B. campzstris, respectively.  In later stages green yellow form of aphid
dominated (Table 1), whereas gray form eliciated its low intensity on these Brassica species.

A decling in red form was found to be negatively correlated with wind velocity

-and rate of evaporation, while 1elative humidity was very conducive for this colour form

(Table 2). Consequently, green yellow form predominated with the increase in rate of
evaporation more than 2 mm per day and wind speed more than 3 km per hour. The
existence of gray form of M. persicae is the first ever made record from India although
red colour form has recently been reported by Singh and Singh (1983) but only on B.
campestris from Hisar (Haryana) and Ueda and Takada (1977) on varoius hosts from
Japan.

BAKHETIA, D.R.C. 1983, Seasonal abundance and management of key pests of rapeseed and mustard.
National Conference on Key Pests of Agricultural Crops, held at C.S. Azad University of Agri-
culture & Technology, Kanpur on 21-23 Dec., 1985, pp 20.

BAKHETIA, D.R.C. and SIDHU, S.8. 1983. Indian J. Ent., 45:202-205.

PATHAK, M.S. 1961, (fudiun Odlsceds J. 5:39-44.
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SINGH, H., ROHILLA, RKALRA, VK. and YADAVA, T.P. 1984, J. Qilseeds Res. 1(1):49-56.:'.' .
SINGH, H. and SINGH, Z. 1983. fadian 4. Agric. Sci. 53 (9):870.
TRIPATHI, R.L. and SINGH, V.S. 1961, Indian J. Ent. 26:251-252.
UEDA, N. and TAKADA, H. 1977. Appl. Em. Zool. 12 (2):124-33,



H
ot

Wi

i
1

J. Oilseeds Res. 3(1986):251-254

PHENOTYPIC STABILITY OF YIELD AND ITS COMPONENTS
IN INDIAN MUSTARD

Raman Kumar, V.P. GueTa and M.L. GupTA
Department of Genetics. Punjab Agricultural University, Ludhiana.

In recent years the interest of the plant breeders has been directed towards
better adaptation of the crop varieties. In Indian mustard, diverse genetic stocks have =
been evolved through mutations and hybridization. In the present investigation elite
genotypes of Indian mustard have been taken up to evaluate phenotypic stability under
pertinent environmental conditions.

Twelve genotypes were evaluated for yield and its component traits in replica-
ted trials, under twelve pertinent environments created by the combination of sowing

dates and thrze fortilizer levels. The observations were recorded on per plant basis for

plant height, main shoot length, number of siliquae on main shoot, siliqua length, seeds

per siliqua, 1000-seed weight and seed yicld per plant. The stability parameters were .

computed using the model of Eberhart and Russell (1966).

The analysis of variance for phenotypic stability is presented in Table 1.
Genotypes were significantly different from each other for all the traits except length
of main shoot. Genotype X environment interaction was significant when tested against
pooled error. The parttitioning of environment + genotype X environment interaction
into different components revealed that the environment (linear) was significant for all
the characters, as expected, indicating that the response to the evnvironments was
predictable. Genotype x environment (linear) interaction was significant only for
siliqua length and highly significant for 1000-seed weight and seed yield per plant but
non-significant for rest of the characters. However, the pooled deviations from
regression were significant for all the traits indicating the non-linear respons: of
genotypes to environments. Thus, the parameter Sd* may be comparatively more
important for interpreting the stability status of the characters viz., plant height, length
of main shoot, siliqua number on main shoot and number of seeds per siliqua. The
values of means, regression co-efficients on evnironmental index and deviation mean
squares from regression for all the charecters are given in Table 2.

The desirable plant height was of RH 30, RH 7514, P. Rai and Varuna.
Genotypes RLM 621 and RLM 240 were stable as they showed Izast deviation from re-
gression. For siliqua on main shoot, RLM 514 and RLC 1005 were the stable genoty-
pes. Furtker, RLC 1005 was found to be the ideal genotype as it combined high mean.

With the stability parameter, for siliqua length, the ideal combination of high

‘mean, regression co-efficient and deviation from regression was observed only in Varona

2 It is interesting to note that all the four genotypes which had less plant height

" Received for publication on July 10, 1986
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TABLE 2. Stability parameters of different morphological characters.

Plant height (m) No. of siliqua on Length of Siliqua
main shoot
Variety

Mean b Sdz2 Mean b 8d? Mean b 542

1. RLM 29 1,70 1.02  0.24 31.75 096 495 4.0z 093 s
2. RLM 84 1,69  1.05 036 3249 103 17.27 409 1.38 0.06
3. RLMI198  1.69 1.04 029 3450 112 4.26 3.84 0.82  0.03
4. RLM240  1.73 105 021 33.3 098 7.92 400 067 003
5.  RLM 514 16l 097 0.3 31.34 093 ns. 391 093 0.02
6. RLM62l .- 1.70 1.03 0.(6 33.67 0093 564 3.8 048 0.02
7. RLC 1005 1.64  1.05 024 3472 115 237 372 0.8 0.0
8 RL 18 7161 000 031 328 104 7.94 395 140 0.06
9. RH 30 1.27  0.88 1.41 23.84 0.9 009 424 115 002

10. RH 7514 - 1.5 0.99 0.77 28.16 0.86 16.01 4.24 1.24 n.s.

1. P.Raid = 1.42 100 137 269 1.04 2193 4.26 1.1l  0.08
12, Varuna .42 090 040 28.22 0.94 558 4.39 1.08 0.03
Mean S 158 1.00 3,07 1.00 4.05 1.0
SE. 0.02  0.07 1.05  0.16 0.07 0.0

TABLE 2. Contd.

No. of seeds per 1000-seed weight Seed yield per
siligua (2) plant {(g)
Variety
Mean b Sq2 Mean b. 542 Mean b Sd2

1. RLM29 10.64 G.80 n.s. 3.68 0.1 n.s, 5.67 1.29 1.01
2. RLM 384 10.86 1.15 n.s. 3.21 0.47 n.§. 5.46 1.31 1.21
3. RLM 198 10.20 0.98 n.s. 3.42 0.356 n.s. 6.10 0.85 1.12
4. RLM 240 10.64 [.15 n.s. 3.40 0.38 n.s. 5.09 0.76 F.36
5. RLM 514 10.91 1.02 n.s. 3.53 1.30 n.s, 5.60 0.96 1.24
6.  RLM 621 10.45 1.02 0.49 3.13 .59 n.s. 5.85 0.22 0.70

8. RL 18 10.45 1.02 n.s. 3.13

0

7.  RLC 1005 11,03 1.08 n.s. 3.25 Q.52 n.s. €.42 1.35 1.24
.82 ns. 5.52 0.73 113
3

9. RH 30 9.6 098 0.27 6.05 336 054 439 057 0.65
10. RH 7514  10.95 1.01 ns. 405 1.2 ns  §28 098 1.42
1. P.Rai34 1051 093 ns 48 171 ns. 518 126 0.7
12. Varuna 10.35 0.8 ns. 4.51 1.18 ns 575 1.74 0.7
Mean 1055 1.00 3.87 1.0 544 1.00
SE. 0.17  0.19 010 9.56 0.31 0.3
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showed significantly higher siliqua length. These were RH 30, RH 7514, P. Rai 34 and
Varuna. For number of seeds per siliqua, the performance of the genotypes may be
considered consistent as their b values were non-significant for all and Sd? values were
sigriificant for most of the genotypes. TFor 1000-seed weight, RH 30 had very high mean
but below average stability. P. Rai 34 and Varuna also had high mean seed weight
but were classed under low and average stability categories, respetively.

For seed vield per plant, RLC 1005 had very high seed yield but low stability.
Next high yielder was RLM 198 with comparatively more stability. Varuna had below
average stability for the trait having very high regression co-efficent. RLM 621, a low
vielding variety had b = 0.22, indicating high stability suggested that wunder
very poor environments. This variety can be grown where other genotypes are likely
to perform vary poor. The wide occurrence of genotype-environment interaction and .-
need to pay attention to it for improvement of Indian mustard has also been emphftslzed
by Labana et af. (1975) and Gupta et al. (1983).

EBERHART, §.A. and RUSSELL, W.A. 1966, Crop Sci.  6:36-40. - Ey

GUPTA, M.L., GUPTA, V.P. and LABANA, K.S. 1983. Stability analysis in Indiaia snstard. .fpmf
VI Intern. Rapeseed Conf. Paris, 268. N !

LABANA, K.S., GUPTA, M.L. and SINGH, M. 1975. Oilsceds J. 5:25-26.
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ESTIMATION OF YIELD LOSS IN SAFFLOWER DUE TO THE
APHID

B.D. GuULE, A.B. JagTtap, V.5. DaumaL and A.B. DEOKAR

Agricultural Research Station, Jalgaon 423001, Maharashtra, India.

Safflower aphid, Urelewcon carthami H.R.L. is thc most destructive pest of
safflower in India. It sucks sap from all above ground plant parts and in severe infesta-
tion the plants dry up. The yield losses due to safflower aphid tas been estimated to
range from 35 to 36 per cent (Bindra and Vaishampayan, 1965; Bhumannavar and
Thontadarya, 1979), 55.9 to 67.7 per cent (Basavanagound ef 4/, 1981), 60 per cent
(Rathore, 1983), 69 per cent {Carlson, 1972} and 55 tc 60 per cent (Survawanshi and
Pawar, 1981). The present investigation, therefore, was undertaken to estimate the
extent of losses caused by the aphids in safflower, with and without application of fertili-
zers and without plant protection measures.

Investigations here carried cut during rabi seasons of 1982-83, 1983-84 and
1984-85 at Agricultural Research Staticn, Jalgaon. Bhima variety of scfflower was sown
at 45 %20 cm spacing in the plots of 5.0 x4.5m? size, replicated five times in a RBD with
four treatments. The fully protected plots were applied with 0.05% dimethoate at 7
days interval. Aphids were counted [rom two 10 cm terminal twigs on five plants select-
ed randemly from each treatment plot at 10 days interval, starting from infestation of
aphids till the aphid population declined and cummulative number of aphids per plant
"~ was worked out. Seed vield after harvest was also recorded.

Pooied analysis of three years data, presented in Table | revealed that, the
lowest cummulative number of aphids (10.05/plant) was observed in the plots, applied
with fertilizers and full protection against the pest with 0.05% at weekly interval and it
. was on par with the treatment having full protection against the pest and without fervili-
+ zer application.

The highest seed yield (1441 kg/ha) was obtained when the crop was protected
from aphids and was applied with recommended dose of fertilizers. Tt was 287 kg,
" 230 kg and 493 kg/ha more than the plots recciving only fertilizers, only full protection
against aphids and than the plot without p]dnt protection and fertilizers respectively.
. The loss in yield of seed was observed 19.919% and 23.94 % fiom plot with fertilizers and
. no plant protection measure and the plot \Mthout fertilizers and no plant protection
measures respectively The average oss in seed yield of saflower was therefore, observ-
ed to be 21.9% due to Jack of planf protection measures agamst aphid.

Received for publication on July 12, [986.
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A NOTE ON THE IDENTIFICATION OF CRITICAL CROP
GROWTH STAGE OF SAFFLOWER FOR INITIATING THE CON-
TROLL. MEASURES AGAINST THE APHID

B.D. GuuLE, A.B. JaGTaP, V.S. DHUMAL and A.B. DEOKAR
Agricultural Research Station, Jalgaon 425001, Maharashtra, India.

Safflower aphid, Uroleucon carthami H.R.L. is the major pest of safflower
causing severe damage to the crop throughout India. The nymphs and adults suck
sap from tender shoots and leaves and affect plant growth, In case of severe infestation,
. the complete plants got dried up resultsing heavy loss in sezd yield. Bhumannavar and
Thontdarya (1979) reported that phosphamidon 0.25 kg a.i./ha or dicrotophos @ 0.5
kg a.i./ha applied twice at 20 days interval starting from 60 days after sowing gave effecti-
ve control of aphids and increased seed yicld. At Jabalpur, metasystox spray @ 250
ml a.i/ha wasthe most effective against safflower aphids for three weeks. It is economical
and also selective to coccincllid predators {Rathore, 1983). The present study was taken
‘upto find ont the criticat crop growth stages for adopting plant protection measures
against aphids.

A field experiment was conducted, to study the various crop growth stages of
safflower and to identify them fcr adopting plamnt protection measures against aphids in
rabi seasons of 1982-83, 1983-84 and 1984-85 at Agricultural Research Station, Jalgaon.
Ten treatments, replicated three times in a RBD using recommended variety Bhima.
Sowing was done with a 45 x 20 cm spacing in plots having 5.0 x 4,5 m? size. Plants
were protected with dimethoate 0.05%, as per treatment details given in Table 1. The
. first spray of 0.05%, dimethoate was given immediately after the incidence of aphid
noticed and subsequeiit sprays weie given at 15 days interval to these respective treat-
ments. Aphid population counts were recorded on two apical twigs of 10 cm length of
five randomly selected plants at 10 days interval from all the treatment plots, starting
from the first incidence of pest till its decline, and cummulative numbers ot aphids per
plant were calculated. Sced yield of safflower was also record after harvest.

- It could be seen from the Table 1 that significantly lowest cummulative number
of aphids (10.4/plant) was recorded from the plots receiving 0.05 per cent dimethoate
at 15 days interval starting from just after the incidence of aphid was noticed. Spraying
of dimethoate 0.05% 1 and 2 weeks after the first incidence of aphids also recorded low
incidence of aphids and was on par with spraying just after incidence of aphids. The
significant increase in yield ranged from 377 kg/ha to 211 kg/ha over untreated controls
and differences in the yield were not signifficant in the treatments from one to five weeks
after the incidence of the aphids. During this period of 1 to 3 weeks after incidence, the
crop was at branch initiation stage to 50 % flowering stage. Thus, it can be concluded
that the most critical stage of safflower crop for the protection against the aphids s from
branch initiation to 50%, flowering.

Received for publication on July 15, 1986,
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EFFICACY AND RESIDUAL TOXICITY OF CERTAIN
INSECTICIDES AGAINST SPODOPTERA LITURA F.
INFESTING GROUNDNUT

J.G. BaPoDARA, H.N. Vyas, V.J. PATEL, M.N. MoTka and B.V. Surea,
Main Qilseeds Research Station, Gujarat Agricultural University, Junagadh, India.

Spodoptera litura Fab. commonly known as tabacco caterpiller which was of
no consequence to groundnut a dicade ago, has now bacame a major pest particularly on
irrigated groundnut. [t appeared in the serious form for the first time on groundnut
crop in Saurashira region of Gujarat State during 197%. Several workers (Chari and
Patel, 1972, 1980 ; Krishnamurthy Rao et al., 1977) have tried diffcrent insecticides against
this pest on different host crops but the information is scanty particularly for groundnut
crop. According to the Natesan and Balasubramaniam (1979), quinalphos 0.069
caused quick mortality of Spodoptera on the groundnut crop immediately after treatment
and reported 98.2% larval mortality even after 144 hours of its application.

The present investigation was taken up to evaluate the efficacy of different
insecticides against the second and third instar larvae of Spodptera litura F.

The experiments against Spodoptera litura F. were carried out at the Main
Oilseeds Research Station, G.A.U. Junagadh Campus on groundnut crop during the
years 1983 to 1985. The details of the insecticide treatments are given in Table 1. These
insecticides were applied on 50 days old groundnut crop in 10 m row separately for cach
treatment. Groundnut twigs from the respective treatment rows were brought to
the laboratory 24 hours, 48 hours, 4 days. one week and two weeks after insecticidal appli-
cation. The twigs were kept in the specimen tubes and 10 larvae of second and third
instars were released per tube and allowed to feed on the twigs. Each set was replicated
thrice. The tubes were covered with muslin cloth and observations on the larval mor-
tality were recorded 24 hours after each release. The per cent mortality values were
subjected to angular fransformation before statistical analysis.

Mortality data (Table 1) 24 hours after insecticidal application revealed that
methomyl 0.05 % exhibited maximum larval mortality (96.59%,) followed by Chlcrpyriphos
0.05% + dichlorvos 0.05% and chlorpyriphos 0.059, alone were at par. Trhere
were no significant difference in reduoction of pest population among quinalphos 0.05%
+dichiorvos 0.05%, endosulfan 0.079%; + dichlcrvos 0.059%,, endosulfan 0.07%;, mono-
crotophos 0.05%, phenthoate 0.05%;, quinalphos 0.05% and fenitrothion 0.05% and all
were equally effective at 24 and 48 hours after insecticidal application,

Perusal of the data (Table 1) further revealed that apart from larval mortality
the field persistance (4 days one week and two weeks after spraying) against Spedoptera
larvae was more incase of chlorpyriphos 0.05% -+ dichlervos 0.05%, Chlorpyiphos
0.05%/, methomy! 0.05%, quinalphos 0.059%.,4dichlorvos 0.05%, and endosulfan 0.07%.

Received for publication on July 17, 1986.
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Similar trends in larval mortality of Spodoptera were obtained by Chari and Patel
(1972) chari (1980), Ramprasad and Josht (1982} for methomyl 0.059%; and chlorpyriphas
0.04 % and more persistant effect of chlorpyriphos alone and in combmatl\.n with dich-
lorvos by Natesan and Balasubramanium, (19793 and Patel, (1979).

Authers are grateful to the Director of Research, Gujarat Agricultural Univer-

sity, Ahmedabad for taking keen interest and providing necessary facilities for conduct-
ing these studies.

CHARI, M.S. and PATEL, N.G. 1972, Indian J. Ento. 34:261-262.
CHARI. M.S. 1980. Pesticides 14:35-37.

KRISHNAMURTHY RAO, B.H., AYAGANNA, T. and SUBBARATHAM, G.V. 1977. Tob. Res.
13(1):46-49,

E3AN, R. and BALALSUBRAMANIUM. M. 1979. [ndian J. Plant protection 7:141-144,
PATEL. A.R. 1979. Field evaluation of new insecticides against tobacco leafeating caterpiller Spodo-
prera lira F. M.Sc. (Agri) thesis submitted to Gujarat Agricultural University, Sardarkrishi-
nagar.

RAMPRASAD, G., JOSH!, B.G., and SATYANARAYAN S.V. |984, Tob. Rey. 8:3-18.
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TRANSFER OF TECHNOLOGY - A CASE STUDY OF GROUND-
NUT S L ,I

C. SatapaTHy and Miss. T. PATNAIK S o
Krishi Vigyan Kendra, Baliapal, Orissa. ) )

AN

Groundnut meets most of our edible oil requirements. lts cultivation has
already gained wide popularity in the country. Most of the small and marginal farmers
have accepted it as one of the good remunerative crops. Orissa covers about 2.60 per-
cent in area and 4.65 per cent in production of groundnut in the country. Although it’s
cultivation has been attached with increasing importance, the productivity level has not
been increased substantially. There is considerable gap in between expected and actual
yield per hectare of land. There are a number of factors for low level of yield in ground-
nut. Among them, poor level of knowedge of the growers is ons. At our Krishi Vigyan
Kendra (KVK), Baliapal we offer training to farmers on a variety of subjects. As per
damand, we had organised training programmes on groundnut cultivation for 170 pra-
cticing farmers during the year 1984-85. As a matter of regular practice, we normally
record the level of knowledge of the trainecs before we expose them into training about
the technology in which they need and accordingly design our courses. The present
note reveals the result of such survey which was undertaken with the following obje-
ctives in general.

OBJECTIVES 7
The Survey was undertaken to find out the level of knowedge of the pre-expos-
ed farmer trainees on the following aspects of groundnut technology.

a.  Varieties,
b.  Agronomical practices
c.  Use of fertilizers and

d.  Plant protection measures.

1. - Knowledge about Varietics ' Co

Erect type of groundnut is more popular among the farmers of north region of
Balasore district. Farmers mostly depend upon Block Agency for seeds. Very often
seeds are not available in time and quantities as per demand. [t was opined that those
who procure seeds from local market they face with the problem of low germination per-
centage. Although, all the growers procure seeds from either Block or local market,
still do not know the names of varieties. On determining the knowledge level about
varieties of groundnut the 1esult was obtained as appear in Table 1.

Received for publication on July 23, 1986.
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TABLE 1. Knowledge about varieties. (N = 170)

Variety : - Mean Score
a. AK. 12-24 , . ':' S o 0.l970

. b. Kissan o B EE ‘ : 0.370

: I - Sy - EEPT TN

. C. Phufe Pragaii 0.000

! The findings reveal that the groundnut variety A.K. [2-24 is widely used by
the farmers. The variety Kissan released by OUAT is yet to gain popularlty among
the farmers of Balasove district.

II. Knowledge about agronomic practices

The agronomic practices like field preparation, seed rate, secd treatment, use
of bacterial culture, line sowing with spacing, inter cultural operations ctc. were taken
into consideraticns for assessinig awareness of the farmers against the reCOmmendatmns
of the subject matter specialists as shown in Table-2.

TABLE 2. Knowledge ahout varieties. (N = 170)

i Practices Mean Score
a. Fisld preparation with four ploughings & fine tilth, 0.911
b. Seed rate per acre (0.852
c. Sced treatment _ 0.341
d. Use of bacterial culture ‘ ©0.100
€. Sowing of sceds with spacing ' :_{ﬁ‘. '; ' " ' : Cwoen D.ged
f. Intercultural operation o . , Bt : 0.658

The survey reveals that many of the ground-nut growers are aware of field pre-
paration with fine tilth, approximate seed rate per acre, sowing of seeds with approximate
spacing, where as very few of them know the use of bacterial cultural, and seed treatment.

HE.  Application of Fertilizers :
Almost all the growers apply fertilizers in groundnut, but many of them do not

use doses as recommended by subject matter specialists. The knowledge leve] of the
farmers about of fertilizer swas determined as appeared in Table-3.
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TABLE 3. Fertilizer application.

Fertilizer MOS MSO  Gap in knowledge (%)
a. Doses of NPK 3 1.058 64.73
b. Time of application ‘ 2 1.611 19.45
C. Method of placement : I 0.852 14.80

MOS: Maximum obtainable score

MSO: Mean score obtained

Findings reveal that there is considerable gap (64.73%) in knowledge of the
farmers about doses of NPK in groundnut, where as knowledge about time of applica-
tion and method of placement is not much lacking with them.

1V. Control of pests and diseases f

Alertness of farmers against damage of pests and diseases is most important
for higher production of groundnut. The plant protection measures in groundnut
mostly include four important pests and two diseases which are commonly observed in
the area of study. The knowledge about control measures of these pests and diseases
of the trainees appears in Table 4, ‘

TABLE 4. Knowledge about control measpres of pests and diseasts. (N = 19

Subject Mean Score
Pests
a.  Termites ' 0.841
b. Redhairy caterpiller . 0.600
c. Alphid 0.911
4. White grab 0.423
Discases
a. Tikka disease v 0.7
b. Seedling blight - . $.722
c. Coilar rot . : . ‘ 0.323 "

I
Results indicate that trainees possessed very little knowiedge about the contro

measures against the pests like white grab and hairy caterpiller and diseases of collal
rot compared to other pests and diseases as contained in Table 4, Therefore, more em-
phatis should be given to train them on control measures against termite, aphid, tikka
disease and seedling blight.
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Conclusion

The findings of the study indicate the training needs of the groundnut growers

in Orissa on the following areas.

I.

Popularisation of Kissan variety of groundnut which matures in 95 days in Kharif

and 135 days in Rabi season and is resistant to tikka disease with dermancy period
of 15 days. '

Seed treatment and use of bacteria culture in groundnut.
Application of proper doses of NPK, their time and method of application.

Control measures of pests like red hairy caterpiller, white grab and diseases like
tikka and collar rot.
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BIOCHEMICAL, FACTORS IN HELIANTHUS ANNUUS L. IN
RELATION TO RUST, PUCCINIA HELIANTHI RESISTANCE

. THeerTHA PrASAD* and K.G. SHAMBULINGAPPA

Department of Biochemistry,* Sunflower Scheme, University of Agricultural Sciences, GKVK,
angalore-560 065, India.

Biochemical basis of disease 1esistance, disease development and host specifi-
city in plants are not very well understood. Several workers have correlated the presence
of phenolics in plants with resistance to various pathogens. Murthy and Bhagyaraj (1985)
have correlated resistance to Fusarium wilt in  pigeonpea to the quantity of phenols.
Similar observations have been reported by Rao er al. {1968) in sugarcane and Burns
(1971) ghum. The present study was cartied to findout biochemical differences in Sor- asso-
ciated with the resistant and susceptible cultivars of H. ammius to tust, Puccinia heliantii,

Leaf samples for analysis from both susceptible (17-1, 65, 235, 128-1 and 233)
and resistant (BSH-1, 6D-1, 6D-3-3, 6D-5-3-5, 6D-5-3-7, 6D-9-5-3, 3%1) sunfl-
ower cultivars were collected from the field, which were grown undcr same agronomic
practices during kharif season at GKVK, University of Agricultural Sciences, Bangalore.

The phenolic content was determined by following the method of Swain and
Hitlis (1959) using Folin-Dennis reagent. The tannin content was determined by the method
of Burns (1971) using vanillin-HCl reagent. The total quantity of nitrogen chlorophyll
and chlcrophyll ’a’, ‘b* was determined by the procedure described in A.O.A.C. (¥970)
The free amino acids were analysed using KLA-3B Hitachi automatic analyser. The
results of all the determinations were expressed in mg per 100 g sample.

The total nitrogen content remains almost same in both susceptible (21.1+2.8)
and resistant (21.9+3.2) types respectively. The resistant cultivars contained higher
amount of total phenols (13.5+1.65) when compared with the susceptible (10.5£1.3)
cultivars. On the contrary, the susceptible cultivars contained more than twice the
amount of tannins (1.24:0.21) as that of resistant (0.37+0.27) cultivars. The resistant
cultivars contained higher amounts of frec amino acids (90.2£14.6) than the susceptible
(37.4+9.1) cultivars. Alanine (24.86+7.61) the major free 3mino acid in resistant
cultivars as compared to susceptible ones (9.3%1.6). Tyrosine (16.03+5.2) is present
only in resistant cultivars. There is a significant variation in the glutami¢ acid (8.7%1.3,
3.5108), proline (7.761.6, 2.8+3.6), Valineg (73+0.1, 567+0.15), s oleucine
(5.5:£1.2, 3.36£0.25) and feucine (5.43+0.87, 3.13:0.41) between resistant and susce-
ptible cultivars respectively. Histidine, arginine, phenyl alanine, aspaitic acid, cysteine
and methionine are absent in both susceptible and resistant lines. The resistant culti-
vars contained gignificantly higher level of total chlorophyll, chlorophyll ‘a‘ and ‘b’
(32.0%6.9, 16.5x4.4 and 26.6+5.1) than the susceptible (16.5--4.4, 4,5:2.0 and 155
3.8) Cultivars.

Studies have indicated that the oxidation products of naturally occuring phenols

Received for publication on July 30, 1986.
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possess much higher fungitoxicity and increased occurence of phenols in resistant culti-
vars inhibit the pectinolytic enzymes produced by pathogenes. Patil (1974) and Wood (1974)
have reported that the oxidation products of polyphenols inhibited th polygalactouronase
activity produced by Verricillium wilt in resistance cultivars of potato. The susceptible
cultivars synthesized phenolics too slowly to inhibit the multiplicity of pathogens as
compared to the resistant cultivars. In addition, the invading mycelia also releases or
stimulates the synthesis of tannins which increases the permeability cf host cells. This
altered permeability would disrupt the compartmentation of enzymes and cause uncon-
trolled oxidation of key metabolities, depriving the cell the energy needed for the bisoyn-
thetic Pathway. This might also be true with sunflowsr as the susceptible cultivars
show higher level of tannins than in resistant cultivars, The aromatic and long chain
aliphatic amino acids were shown to be precursors for the biosynthesis of phenolicrs
and related metabolites Durbin, {1983},

Platt er o/.(1979) have reported increased levels of chlorophyll *a” and ‘b’ in resistant
plants. Rupid loss of chlorophyll rRNAs was observed by Tani ez al. (1974) in oat leaves
injected with Puccinia carononata avenae. The present experiments on sunflower have
shown that the resistant cultivars have high levels of chlorophyll ‘a’ and ‘b’ in addition to
phenols and free aromatic and long chain aliphatic amino acids. :
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