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INFLUENCE OF WEED CONTROL PRACTICES AND LEVELS
OF PHOSPHORUS ON GROUNDNUT (4RACHIS HYPOGAEA L.)

GatenDprRA GiR1 and GANGA SARAN
Indian Agricultural Research Institute, New Delhi-110012

ABSTRACT

Results of a field experiment conducted in a sandy loam soil of Division of
Agronomy, Indian Agricultural Research Institute, New Delhi during two consecu-
tive rainy seasons of 1983 and 1934 revealed that weed control efficiency of repeated
weeding was the highest (95.0 per cent) followed by two weedings (83.7 per cent). By
reducing weed competition, the cultural practices resulted in significant increase in the
yield of groundnut. Pre-emergence application of oxadiazon at 1 kg a.i./ha also effec-
tively controlled the weeds and increased yield over weedy check and post emergence
application of Bentazone -4 Fluazifop-butyl in 1984 and in pooled data. Application
of phospherus at 40 kg P,Os/ha increased the groundnut yield by 21.9 per cent.
Optimum dose of phosphorus was found to be 57.6 kg/ha.

Key words : Groundnut; Arachis hypogaesa L.: Weed control; Phosphorus.

INTRODUCTION

Groundnut is very susceptible to weed competition at early stage due to slow
growth and its low stature (Shanmugam, 1984). Loss in y'eld varies depending upon
weed flora and fertil ty of the field. Reduction in groundnut yelid has been reported
as high as 70 per cent (Yaduraju et al., 1980). Effectiveness of herbicides in controlling
weeds in groundnut has been reported by Chandra Singh e ai. (1971) and Brar et al.
(1980)’.  But some of the new herbicides have not been tested und.r field conditions.
The present experim:nt was, therefore, conducted to study the effect of various cultural
practices and h:rbicide application in  combination with levels of phosphorus on  weed
densities, weed control efficiency and yield of groundnut.

MATERIALS AND METHODS

An experimentwas conducted during monsoonseason of 1983 and 1984 at the farm
of the Division of Agronomy, Indian Agricultural Research Inst tute, New Delhi Treat-
ments comprising six waed control practices (weedy check, weeding ornce at 30 days
after sowing and weeding twice at 30 and 60 daysafter sowing. pre-emergence applicat'on
of oxadiazon at lkg a.i. / ha, post-emargence application of mixture of Bentazone at
2 14-Fluazifop-buty! 1 1/ha 30 days after sowing and repeated weeding) and three levels
of phosphorus (0, 40 and 80 kg/ha) were tested in a Ffactorial randomised block design
with three replications, Pre-em:rgence herbicide was applied just after sowing in 1983
and 72 hours after sowing in 1984. Hezrbicides were sprayed with a spray volume of
1000 | water hectare. Four and five weedings at 15,33,49 and 76, and 18,31,48,67
and 93 days were given in repeated weeding plots in 1983 and 1984, respectively.

Received on Feb. 28, 1986.
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Groundnut, ¢v, Kadiri-3 was sown on July 15and June 23 inrespective seasons.
The soil of the ficld was sandy loam, low in available nitrogen (140 kg/ha) and phos-
phorus (9.6 kg P,O,/ha) and high in potassium (315 kg K, O/ha) having pH 7.6 . The
crop was sown at distance of 40 cm with a basaldose of 25 kg N/ha. Croo was harvested
on December 13 and 10 in respective years. The crop of 1983 recelved no irrigations as
the rains in this season continued untill second week of October. Two irrigations were
given in 1984 as rains stopped in first week of September. Rainfall (Fig. 1) during
both crop seasons were 783 and 520 mm respectively. In 1983 it was abour 50%

more han normal (515 mm) of the season. Weed con.ro! efficiency of each treat-
ment was calculated by using the formula :

WCE — Dry weed weight in unweeded check -
" Dry weed weight in treated plot

Dry weed weight in unweeded check x 100

RESULTS AND DISCUSSION

Studies on Weeds :  Trianthema monogyne L., Echinochlog colvnum L., Digera
arvensis Forsk, Phylanthus niruri constituted the major waed species. Other species
were Cynodon dactylen L. Pers and Scrghum fhalepanse. In  weedy check plots
Echinochioa and Trianthenia respectively constituted 44 and 16 per cent of the total
weeds at 60 days in 1983, 60 and 34 per cent at 30 days and 88 and 4 per cent at 60
days in 1984. Both, pre-emargance application of oxadazon and post-eme gence appli-
cation of Beontarone X Fluazifop-butyl, suppressed the population of Echinochloa
(monocot weed) 'in 1983 while in 1984 oaly oxaliazon wsa observed to be effective in
suppressing the population of waeds in ganeral and monocot weeds in particular.

The lowest population (Fig. 2) of weeds and the dry weight and the highest
(91.8%) weed control efficiency (Table 1) was recorded in repeated weeding followed
by weeding twice in 1983, Among ths herbicides. post-eme-gence application of Ben-
tazone+ Fluazifop-butyl reduczd the weed population and dry weight in this season.
In 1984 wzed population (Fig. 2) and dry weight (Table 1} at 30 days were reduced with
pre-em:ryance application of oxadiazon and repeated weeding. At 60 days and at
harvesting repeated weeding completely suppressed the weeds and gave the highest
weed control efficiency (98.2%) followed by oxadiazon and wzeding twice. Weeding
once also significantly reducad weed population and dry weight at 60 days
and at harvesting in 1984. Application of phospohrus, though suppressed the weed
population, did not influence weeds dry weight. Significant reduction in population of
weeds in general and monocot weeds in particular in 1984 was recorded_ wth 80 kg
P,O,/ha. Inecrease in the dry weight of groundnut (FIg. 3) and formation of more
acids at higher doses of phosphorus might have suppressed the population of weeds.

Studies on groundnut

Dry matter accumulation at harvest (Fig,. 3) in 1983 was the highest in repe-
ated weeding foillowed by weeding twice,
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The Weed control practices influenced the number and weight of pods (Table2)
however, differences were significant in 1984 only. All hand weeding practices whether
once or repeated were equally effective in increasing the dry matier production at all
the stages (Fig. 3) and pod yield of groundnut over weedy check.  Pre-emergerce appli-
cation of oxadiazon also increased the dry matter production and number and weight
of pods over weedy check. Test weight in 1983 with 40 kg P,0O;/ha and shelling percen-
tage in 1984 with 80 kg P,O,/ha was significantly higher than the control,

The pod yield (Table 3) obtained with one or two weedings were comparable
with repeated weedings, which was significantly better than the weedy check. Pre-
emergence application of oxadiazon also increased the pods yvield, however, differercss
were significant only in 1984 and in pooled data. Duata pocled over twe years
indicated that hand weeding twice increased the yield by 242% followed ty

weeding once (22.4%) or repeated (21 89, and pre-emergence application of
oxadiazon (15.8%).

Application of phosphorus influenced the pod yield of groundrut in both the

In 1983, yield increased with increasing levels of phosphorus while in 1984
and in both the years together response was obtained only upto 40 kg.

years.

Haulm yield of groundaut (Table 3) increased significantly with repeated
weeding in both the years and with pre-emezrgence application of oxad’azon and weeding
twics in 1984 only. Application of phosphorus did not influence haulm yield in either
of the years, Various controlweed practices were more effective in 1984 than in 1983
because in 1984 crop was sown ont 23 June, before onsel of rains while in 1983 crop was
sown in the mid July after onset of rains when weeds had established.

One weeding done at 30 days after sowing kepr the weeds under control upto
60 days and was as effective as repeuated weeding (Table 1), Two weedings at 30 and 60
days, though increased weed control efficiency upto harvesting, did not increase ground-
nut yeld significantiy over one weeding. This is bacause there was a critical period
for weed free condition for groundnut. Weed free period upto 50 days for groundrut
has besn reported to be ¢ritical by Krishnamurthy ef «f. (1981). Pre-emzrgerce
application of oxadiazon effzctively controlled the weeds and increased yield in 1984
only because low rain fall during garly eight weeks was conducive for effective weed
control.  In 1983, oxadiazon m'ght have got leachad down as rains ocsured after 4-5
hours of spray reduced the effizacy of herbicide. Application of Bentazone -+ Fluazfop
-butyl at 30 days did not increase yield in either of the years. Even 50 per cent weed
control efficiency at 60 days in 1983 under this treatment could not increase the yield

significantly. It indicated that efficiency of a treatment for controlling weeds at early
stage of groundnut is more important.

The harvest index (Table 3} values were higher in 1984 than that of 1983.
Early planting in 1984 and sub-normal rains at early stage of crop suppressed the vege-

tative growth and above normal rains at peg penetration and pod development stage
encouraged pods yield which has resulted in higher harvest index.
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The lowest harvest index values in pre-emasrgence application of oxadiazon
and repzatad waed ng plots ware due to more dry matter production (Fig. 2). It indi-
cates that production of more haulm does not necessarily produce higher pods. In
oxadiazon plots, weeds cam: up at later stages in 1983 and hence pod-yield was not
significantly higher while in 1984 though weed control efficiency was more, it did not
result in corresponding higher pod yield. In repeated wecdings, weeding at 76 and
93 day> would have disturbed peg penctration and pod development and as such
resulted in a lower harvest index.

Application of phosphorus significantly increased the harvest index in both
years. In 1983, th: highest harvest index (37.2 per cent) was recorded with 80 kgs
P,0,/ha while in 1984 application of 40 kg P,0./ha gave the highest (47.9 per cent)
harvest index. It indicatzs that phosphorus application encouraged the pod
development and resulted in higher yield.

Response function and optimum dose

Response of groundnut to phosphorus was linear in 1983 and quadratic in
1984 and in pocled data (Table 4). The optimum dose of phosphorus was 47.7 kg/
and 57.6 kg/ha in 1984 and in pooled data, respectively (Table 4). In 1983 crop was
sown after sorghum and mustard which might have exhausted the nutrients in the field.
This could be the reason for linear response to applied phosphorus in 1983. In 1984
the experiment was repeated on a site whare previous crop might have left some phos-
phorus to bes utlizad by subsequent crop. Under such conditions groundnut crop
responded only upto 40 kg of applied phosphorus.

TABLE 4. Response equafions and economic optimum dose

Year Equation Optimum dose of
P05 (kg/ha)

1983 Y = 1991 + 6.9625 x
1984 Y = 2087 4 22975 x - 0.2263 x2 47.7
Pooled Y = 2031 + 16.2750 x - 0.1294 %2 57.6
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INHERITANCE OF SILIQUA CHARACTERS IN INDIAN COLZA
(BRASSICA CAMPESTRIS L. VAR YELLOW SARSON)

S.K. VARSHMENEY®
Plant Breeding Department, Rajendra Agricultural University, Pusa (Samastipur), Bihar.

ABSTRACT

Six generations viz. Py, Py, Fy, F5, By, and B; were a studied in four crosses of Indian
Colza to study the inheritance pattern of siliqua charecters. Results indicated that
both additive as well as non additive gene actions are important for expression of
siliqua length, siliqua girth and siliqua beak length. Variation in gene action in diffe-
rent crosses suggested the importance of genetype involved in the cross. To get
desirable segregants where additive gene action is important conventional breeding
method like hybridization followed by pedigrce method and when both additive as
well as non additive gene action are important then population improvement following
biparental matings or reciprocal recurrant selection are suggested.

Key words : Brassica Campestris L. Siliqua characters, gene action

INTRODUCTION

Siliqua is the important plant partin yellow sarson (Indian colza) which bears
the seeds. Its length and girth is related with, the number of seeds/siliqua which is
positively assocated with cconomic yield in Indian colza (Ramanujam and Rai, 1963;
Anand er a/; 1975). Thus the genet’c manipulation of siliqua length, girth and beak
length may prove useful in breeding high yielding varieties in yellow sarson (Brassica
campestris L. var. Yellow Sarson). Butinformation on the iwheritance of these cha-
racte s is meagre in this important oilseed crop.  The present investigation was under-
taken to study the type of gene effects operative in the geneic control of siliqua length,
siliqua girth and beak ler gth.

MATERIALS AND METHODS

The materials for the present study comprised six generations (P,P,.F,,B,
and B,) for four crosses viz. RAUYS ,XDYS , RAUYS-, XPYS RAUYS X,
PYS 4, 9Y X YSIK -,,,, RAUYS -, and DYS - are tetralocular with upright
siliqua position having more siliqua girth and beak length whereas RAUYS ,- is
tetralomlar with pendent siliqua with morc siliqua girth and bezk length, While PYS
-+ oY and YSIK -, are bilocular, upright siliqua with small girth and  beak.
DIff rert generations of four crosses wele grownina rardomizedblock design with three
replications at Tirhut College of Agricultuie, Dholi, Bihar. Parents and F;s are grown
in a single row plot, B, ard B,in 3 row plot and F,in 5 row plots. Row to row and plant
to plant distarcss ware maintained at 30 x 10 ¢cm. Observations were recorded on 10
random plants from P, P, and F,, 20 random plants from B, ard B, and 50 random
plants from F2 in each replication. The adequacy of 3 parameter models and 6 para
meter model was tested with scaling tests given by Hayman and Mather (1955). In

Present Address @ Senior Scientist, R,R.5. Madhopur (via Majhauiia) West-Champaram, Bihar.
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the absence of interactions. three parameter model (Mather, 194%)was used for esti-
mation of genetic components, When, interactions were significant, rix paramecter
mode! (Hayman, 1958) was utilised for estimation of genetic components. The genetic
parameters estimated were mean (m}, additive (d), demirarce (h), additive x additive i),
additive X domirance (j), and dominance X domirance (1). Significance of these
genetic componerts was tested with “t” value.

RESULTS AND DISCUSSIONS :

The generation means and estimates of gsnetic parameters by three
and six parameter models for three characters are given in Tabie 1 and Table 2. The
scaling tests indicated that interactions were not significant in two crosses for siliqua
girth and in one cross for siliqua beak (Table 2). For these crosses simple addive-
dominance model (3 paramzter model) is adequate to explain the variation in generation
mezans. For rest of th: crosses one or othzr interaction was significant. Therefore,
6 parameter model was used to explain the variation.

Siliqua length :

The mean length of siligua was more in F, for all crosses than mid parental
value except 9Y X YSIK-,,,. The F,, mzans of two crosses were highor while lower
in two crosses than the best parental value of the cross (Table 1). The F, means were
lower than midparent values and repspective F, in all crosses. For this character,
back crosses was more towards the mean of recurrent parent. The joint scaling test
revealed the presence of non allelic interactions for this character in all crosses. The
estimate of aditive gene component was highly significant for siliqua length for all
crosses except RAUYS -, PYS -, (Table 2). The dominance gene effcct was signi-
ficant only in RAUYS -, xPYS-; for this attribute. There is eviderce of presence of
epistatic gene action in all crosses. Additive X additive gene inferaction is imporfant
in RAUYS -, xPYS-, while additive x dominance interaction plays important role in
crosses RAUYS -, xDYS -, SYX YSIK -,,,—~ Dominance X dominance interaction
is important in RAUYS -, xPYS -, and 9Y X YSIK -, for siliqua length,

The parameters (h) and (i) on which the classicfication of epistasis depends
were of opposite sign in RAUYS -, X PYS -, and RAUYS -, PYS -, indicating the
duplicate type of epistasis, whoreas in RAUYS -, < DYS - and 9YX YSIK -, were of
sam? sign indicating tharby the comnlemantary type of espistasis. (Table 2}

Sliqua girth :

For siliqua g'rth, the mean of F|, § w:re low:r than mid parertal value in
three crosses except for RAUYS ;X PYS - whire it was equal to  midparental value
indicating nonadditive nature in three crosses and additive gere action in later cross

was 1mportant for this charact:r. The mean of F s was lower in all crosses w.th respect
R PR + e thic r‘hm‘n(‘t(r
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It seems that the genes governing the less siliqua girth aredominant(Table 1).
The siliqua girth in F, generation was lower than F’S in three crosses while it was
more in RAUYS -;x DYS -,. similarly the F, means were lower than mid-parental
value and none of the crosses exceeded the respective bett:r parental mean in F, gener-
ation. The general trend of back crosses was mcre towards the recurrent parent
(Table 1). The additive gene action was significant only in cross RAUYS -, xPYS -,
However, dominance gene action was important in two crosses (Table 2), For siliqua
girth in two crosses Viz RAUYS -;x DYS - and ,;¥YX YSIK -,,, simple additive-
dominance model was adequate to explain the variation in crosses, whle in other two
crosses epistatic gene action was also important and 6- parameter modcel was used for
these. Additive X additive gene action was important to explain the variation in two
crosses viz RAUYS -;x PYS - and RAUYS -,x PYS -,  Additive X dominance
and dominance X dominance interactions were important only in one cross i.e. RAUYS
-;X PYS -, In the cross RAUYS -, % PYS - duplicate epistasis and RAUYS -,x
PYS -, complementary epistasis was important (Table 2).

Siliqua beak

The mean length of siliqua beak was more in F, for two crosses RAUYS -,x
DYS -; and 9YX YSIK -,,, than mid parental value and the highest parent involved
in the cross (Table 1). The mean F; of RAUYS -;x PYS -, was equal to mid
parental value while it was less than the best parental value. In the cross RAUYS -, x
PYS -, the F, mean was less than mid parental value and the bast parcnt
RAUYS -,. The F, mean was lowir than F, mean and mid parental value in all
crosses except RAUYS -, x PYS .. In this cross F, mean was at part with that of
F,, but it was less than the best parent RAUYS -; (Table-1). Epistasis did not play
any role for expression of siliqua beak in RAUYS -;x DYS -|. However, non-additive
gene action was important in other three crosses (Table 2). Dominance (h)gene
action was important in RAUYS -;x PYS -; and 9YX YSIK -, while both additive
and dominance were important in RAUYS -, PYS - Additive X additive and
dominance x dominance gene interaction with duplicate type of epistasis, were the
major components for expression of siliqua beak in RAUYS -;x PYS -, and RAUYS
- X PYS -¢ while additive x additive gene action was major component in
oYX YSIK -,, with complemsntary epistasis.

The results indicate that both additive as well as nonadditive gene action
were important for all three siliqua characters in different crosses. The gene action
variesd from cross to cross for different characters indicating the impertance of gerno-
type involved in cross combination . Additive (d) and additive x additive (i) gene
effects could be exploited through selection. When ‘I’ component is positive and being
a fixable component this may cause higher manifestation of the character in some of
the segregants even in advance generation, It may therefcre, be possible to exrloit
such crosses for developing supsrior lines. However such effects coupled with larger
magnitude of and duplicate type of epistasis will slow down the improvement through
selection. Similarly in crosses where negative additive x additive effects are important
worthwhile improvement in the character may not be achieved through selection.
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However, in such crosses where additive as well as non-additive gene effects
are involved, breeding procedures involving multiple crosses, growing large size popu-
lations in each generation and of usingbiparental matingin early segregating generations
may be resorted to. Comstock et al (1949) also suggested the use of reciprocal recurrent
selection for effective utilization of both types of gene action. Siliqua being an impo-
rtant economic character which bears seed and its length and size may affect the seed
number and size vis-a-vis seed yield, the genetic studies of these characters may help
formulating a suitable breeding methodology to develop high yielding varieties in yellow
sarson.
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INFLUENCE OF WEATHER FACTORS ON THE INCIDENCE
OF LEAF MINER (APROAEREMA MODICELLA DEVENTER)

ON GROUNDNUT

B.D. GHULE!, A.B. JagTar?, V.8, DuumarL and A.B. DEOKAR
Agricultural Research Station, Jalgaon 425 001 (India).

ABSTRACT

Effects of meteorological factors on outbreak of leaf miner (Aproaerema modi-
celfa Deventer) on groundnut (drachis hypogaea L.} cultivar ‘Phule Pragati (JL-24)
were studied during kharif seasons of 1982, 1983 and 1984. A heavy precipitation
followed by a break of monsoon and increase in sunshine hours were observed to be
favourable for the multiplication of the pest. However continuous rainfall and lesser
sunshine hours were not favourable for its build up. Significantly positive and nega-
tive correlations were observed between the pest incidence and sunshine hours and rela-
tive humidity respectively. Pooled analysis of three years data, revealed that,increases
in the relative humidity, minimum temperature and intensity of rainfall are responsible
for decrcase in the population of leaf miner on groundnut (JL-24). However, the pest
intensity increased due to the increase in the sunshine hours and maximum tempara-
ture.

Key words : Arachis hypogaea : Leaf miner; Weather factors

INTRODUCTION

Leaf miner (Aproaerema modicella Deventer) is a major pest of groundnut
(Arachis hypogaea L.) by mining the leaves and feeding on green matter of epidcrmal
parts. The larvae roll the leaves and feed inside, due to which there is reduction in dry
pod yields. The attempts have been therefore, made to examine the effects of weather
factors on occurence and the intensity of the pest on kharif groundnut under rainfed
conditions,

MATERIALS AND METHODS

Five plots of 6xX3 m in size were sown with groundnut cv. Phule Pragati
on 13th, 8th and 23rd July of 1982, 1983 and 1984 respectively at the Agricultural
School Farm, Jalgacn. The larval population of leaf miner was recorded by opening
the mined and folded leaves on ten plants located serially in the centre of the plot at
every meteorological week from the start of the pest infestation till the harvest of the
crop. Weekly meteorological data on  temperature, relative humidity, rainfall and
bright sunshine hours wzre recorded for all the weeks of observations for three seasons
and are depicted in Figures 1,2 and 3 respectively.

To study the influence of abiotic (meteorological) factors on pest incidence
two approaches were made. In one case graphical super-imposition technique was

Present Address : 1. Sr. Research Assistant, Sorghum Improvement Project, MPAU, Rahuri 413 722.
2.  Associate Professor, Agril. College, Kolhapur.
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used while in the other simple correlations were worked out between pest incidence and

mzteotological factors for the same period and the three years data was pooled
statistically.

RESULTS AND DISCUSSION .

The yearwise relationship between individual meteorological parameters
(abiotic factors) viz. temperature, relative humidity, rainfal and sunshine hours and
incidence of leaf miner on groundnut are presented below.

Population build - up of leaf miner on groundnut during Kharif 1982 :

Lzaf miner incidence started during 33rd msteorological week due to decreasing
intensity of rain fall during preceding two weeks (3Ist and 32nd) and increased
evening humidity {(i.e. 80%) during 33rd week. Rainfall of 63.7 mm receivedduring
34th week might have influenced to cause complete decline of leaf miner during 35th
week or the larvae might have gone in to pupal stage. Increase in sunshine hours
(8.4 hrs) and maximum temperature (32.9°C) during 35th and 36th week respectively
with no rainfall, resulted in maximum build up of leaf miner larvae (155/10 plants)
in 36th meteorological week. Its population started declining from 37th weck onwards
because of rainfall (Table 1).

Population build-up of leaf miner on groundnut during Kharif, 1983 :

The incidence of leaf miner wasobserved in 31st meteorological week and popu-
lation increased reaching its peak in 38th week. Continuous rainfall, humid climate
and less sunshine hours were responsible for less pest incidence on groundnut as
compared to its incidence during Kharif 1982. The maximum population (20.5 larvae/
10 palnts) was observed during 38th metcorological week, when there was increase
in sunshine hours (7.5 hrs) and decrease in rainfall (26.6 mm) (Table 1).

Population build-up of leaf miner on groundnut during Kharif 1984

From Table I it could be seen that the pest incidence started from 32nd meteo-
rological week and population build-up continued upto 35th week. However, it
declined during 36th and 37th week, because of rainfal, increase in relative humidity
and decrease in sunshine hours during 35th meteorological week.

The peak incidence of the pest was noticed during 39th week (29.3 larvae/10
plants). During this period, the maximum temperature and morning and evening
humidity were 34.0°C and 82 and 53 per cent respectively with 7.1 hours of sunshine.
Due to slight rainfall, the pest again attained its peak duriing 42nd wegk i.e. 49 larvae/
10 plants.
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TABLE 2. Correlation coefficients between different climatic factors and infestation of leaf miner on

groundnut
Sr. No. Meteorological parameters Year '’ value

i. Maximum temperature (9C) 1982 —03.3614
1983 0.2899
1984 0.5244
Pooled 0.152

2. Minpimum temperature (°C) 1982 0.0962
1933 0.3626
1984 ~0.7092*%
Pooled -0.096

3. Morning humidity (%) 1982 0.1184
1983 ~0.8172%*
1984 ~0.7863*>
Pooled T -0.157

4, Evening humidity %) 1982 -0.1265
1983 -0.6138*
1984 -0,6929%+
Pooled -0.253

5. Rainfall (mm) 1982 -0.1136
1983 —0.2862
1984 -G.4417
Pooled -0.232

6. Sunshine hours 1982 0.4341
1983 ) 0.8397%s
1984 0.6508*
Pooled 0.193

* Significant at 5 % level.
**  Significant at § 24 level.
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Pooled analysis of three years data of population built up of leaf miner (1982 to 1984) :

Pooled results indicatad that correlation coefficient studies between leaf miner
population w,th all the environment factors was observed statistically non-significant.
However, positive rclationship was obscrved between the Ieaf miner population, and
maximum temperature and the sunshine hours. With the increase in the sunshine
hours and temperature, the leaf miner population also increased and it declined as the
intensity of these two environmental factors was reduced. There was negative relation-
ship of relative humidity, minimum temperature and rainfall with the intensity of leaf
miner population.

From the present studies, it could be inferred that the increase in the relative
humidity, minimum temperature and intensity of rainfall are responsible for decrease
in the population of leaf of m'ner larvae on groundnut (Var. JL-24). However, the pest
intensity increased due to the increase in the sunshine hours and the maximum tempe-
rature. Logiswaran er al. (1982) and Gujarati et al. (1973) reported the negative co-
rrelation between leaf miner incidence and meorning relative humidity and positive
correlation with sunshine hours. In the present studies, non-significant correlations
were observed between pest infestation and rainfall and temperature. However, negative
correlation between pest infestation and minimum temperature was observed
during 1984. Logiswaran ef al. (1982) reported negative correlation between pest
incidence and maximum and minimum tepmerature, while Lewing et al. (1979) observed
a positive correlation. Krishnanda and Kaiwar (1965) reported that heavy showers
in the last week of July reduced the pest incidence. The present findings are in confor-
mity with those reported by these workers.

ACKNOWLEDGEMENT

" The senior author is thankful to Dr. D.S. Ajri, Head Department of Ento-
mology, Mahatma Phule Agricultural University, Rahuri for going through the manu-
script and guidance.

LITERATURE CITED

GUJARATI, J.P.; KAPOOR, K.N. and GANGARDE, G.A. 1973. Biology of soyabean leaf miner
Stomopreryx subsecivella (Zell.) (Lepidoptera Gelechidae). Entomologist, 106 (1323):187-191

KRISHNANDA, N. and KAIWAR, S5.R. 1965. A preliminary study on the control of leaf miner on
groundnut, Indian Oilseed J. 9:180-183.

LEWIN, H.D.; SAROJA, R.; SANDARAJU, D, and PADMANABHAN, M.D. 1979. Influence of

E%\gigg time and weather on the incidence of groundnut leaf miner. Indian J. agric. Sci. 49(ii):
-21.

LOGISWARAN, G.; RAO MADHAYV, S.; VASUDEVAN, G. and KANNAN, V. 1982. Influence
of time of sowing and weather factor on the infestation of leaf miner, dproaerema modicella
Deventer and yield in rainfed groundnut. Madras agric. J. 69(6): 359-363.

LOGISWARAN, G.; RAO, MADHAV, S.; VASUDEVAN, G. and KANNAN, V., 1982, Incidence
of leaf miner Aproaerema modicella Deventer. (Stomotpteryx subsecivella Zell.) on grundnut
in relation to time of sowing and weather factors. Madras agric. J. 69(8) : 491-497.



J. Oilseeds Res. 6 (1989) 22-25
ISSN 0970 - 2776

PATH ANALYSIS FOR SEED YIELD IN SUNFLOWER
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ABSTRACT

Correlations and path coefficient analysis for ten quantitative characters
were made in 75 sunflower genotypes comprising 74 newly developed hybrids and one
presently cultivated BSH.] hybrid. Of these, five characters viz., seed filling per
cent, capitulum diameter, 100-seed weight, stem girth and seed oil content had signi-
ficant correfation with seed yield per plant at genotypic level. Also the direct effects
of these characters were studied by path analysis. Tt was found that seed filling per
cent had maximum direct effect on seed vield in addition to its indirect etfects
through capitulum diameter, 100-seed weight and stem girth. Heowver, seed oil
content showed negative direct effect even though it was significantly  associated
with seed yield. This clearly suggests that seed vyicld per plant in sunfiower can be
increased by increasing seed filling per cent capitulum diameter, 100-seed weight and
stem girth.

Key words : Sunflower; Seed yield; Correlation Coefficient; Path coefficient

INTRODUCTION

Yield is a complex metric trait and is the end product of a number of factors
often interrelated with each other. Correlation ceefficients measure the association
between any two characters. It is rather difficult to explain a system of correlations.
as the indirect associations of charact.rs increase. Infcrmation through path analy-
sis of a number of characters furnish a means of detecting the direct effects as well as
indirect effects via other characters on the end product (seed yield). This paper presents
information on the relative contribution of different characters towards seed yield.

MATERIALS AND METHODS

The material for the present study consisted of 75 genotypes comprising 74
newely developed hybrids and one presently cultivated BSH-1 hybrid. The hybrids
were obtained bycrossingacommon female parent CMS-234 to 74 different new fertility
restcrer lines developed under All India Coordinated Research Project on Sunfiower,
G.K.V.K., UAS, Bangalore.

The experiment was laid out in RCBD with 3 replications during kharif season
of 1983 and all recommended package of practices we-e fellowed. Data were recorded
on five randomly chosen plants for the following ten characters.

1} Days to 50 per cant flowering 2) Plant height (cm)

3) Stom gisth (cm) 4) Capitulum diameter (cm)
3) Days to maturity 6) Seed filling per cent

7) Seedy.eld/plant (g) 8) 100-secd weight (2)

9) Husk percentage 10) Seed oil content (%)

*  Present Address ; Senior Scientist (Pulses) University of Agricultural Sciences, G.K.V.K.
Bangalorc-560063.
Received on Nov. 15, 1987.
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The genotypic correlations among these ten characters, association of nine
characters with seed yicld and path co-efficient analysis were computed as per Dewey
and Liu (1959).

RESULTS AND DISCUSSION

The ganotypic correlations reveal that characters such as seed filling per cent,
capitulum diameter, 100-seed weihgt, stem girth and seed oil content showed positive
significant correlation with secd yield per plant.

The trend of direct and indirect effects of various component characters on
seed yield were similar both at phenotypic and genotypic levels. However, the data at
genotypic level only are presented (Table 1).

Days to 50 per cent flowering showed the maximum direct effect on seed
yield (0.8938) followed by seed filling per cent {0.7529), capitulum diameter (0.3977)
and 100-seed weight (0.3410) while days to maturity showed the maximum negative
direct effect on theseedyield (-0.6534) followed by seed oil content (-0.5092) and plant
height (-0.3019). It was also found that seed yield per plant was mainly influenced by
other characters through sezd filling, capitulum diameter, 100-seed weight and stem
g'tth. Though the correlation between seed oil content and yield is positively significant
the direct effect is negative.

Path coefficient analysis at genotypic level revealed that days to 50 per cent
flowering exerted the greatest direct influence on seed yicld, though its association with
seed yield was significantly negative. This could be attributed to the fact that indirect
influence of days to 50 per cent flowering through days to maturity on seed yicld was
highly negative. Seed filling ver cent also exerted considerable direct effect on seed
yield which is reflected in signifixant nositive association. Other characters like capi-
tulum diameter, 100-seed weight, stem girth and seed oil content which are positively
and highly correlated with seed yicld have their influence mostly thrcugh seed fil'ing.
Earlicr workers (Varshrey and Singh, 1977; Giriraj et al., 1979; Lakshmanajah, 1980
and Rao, [983) have repcrted that seed filling per cent, capitulum diameter and 100-
seed weight influenced the seed yield, both directly and indirectly. Days to maturity
which had the greatest negative direct effect on seed yield also showed insignificant
association with seed yield which revealed its unimportance in selection for high seed
yield.

Simple correlation studies have clearly indicated singficant positive correlation
between oil content and seed yield, However, through path coefficient analysis it may
be seen that the direct effect of oil content on seed yield is negative butind.rect effect
through seed filling per cent, capitulum diameter days to 50 per cent flowering, 100-seed
weight, stem girth and husk percentage are positive. This type of correlation and
path coefficients clearly indicates that the selection pressure should not be merely on oil
content but should be combined with seed filling per cent, 100-seed weight, capitulum
diameter and stem girth. These results are in agreement with those of Varshney arnd
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Singh (1977) and Chandra and Anand (1977) who reported that direct effect of days to
maturity on secd yield was negative which revealed the possibility of selection for
earliness and high seed yield simultaneously. A close scrutiny of genotypic correlation
and path coefficient clearly indicates that seed fillng per cent, cavitulum diameter 100-
seed weight and stem girth contribute considrably to seed yield and selection for
these charactcrs would considerably improve the seed vield o sunfiower,
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EFFECT OF GROWTH STIMULATORS ON YIELD AND OIL
CONTENT OF SOYBEAN

S5.R. SHarMA, V.P. NEMA, R.S. RaTtHORE, R.K. KHANDWE, O.P. SHARMA

AND R.K. SHRIVASTAVA
R.AK. College of Agriculture, Sehore 466 001,

ABSTRACT

An experiment was conducted for two seasons (Kharif 1984 and 1985) at
R.AK. College of Agricufture Farm, Schore (M.P.} to know the effect of growth
stimulators on vield and oil content of soybean. The maximum enhancement in growth
and yield attributory characters and yield was obtained with Mixtalel sprayed at pre-
flowering + fruit set stage of crop. The highest number of nodules per plant and
their dry weight and cil content were recorded under Mixtalo) sprayed at 4 leaf stage +
preflowering + fruit set stage of soybean crop.

Key words : Growth stimulator, Soybean, Oil content.
INTRODUCTION

Madhya Pradseh has the credit of being declared as the soybean state amongst
all the Indian States because about three-fourth of the soybean areaof the countrv comes
under this state only. During previous years constant efforts were made to improve
the productivity of this economicallv important crop through various means
including the appilcation of plant nutrients and agronomic practices, but studies on the
improvement of plant efficiency for mobilization of absorbed nutrients, use of solar
energy, fixation of Co, and modification of plant stature is lacking. Plant harmones
may play an important role as an organic substance acting in very small amount, regu-
lates plant physiological processes to hasten the production efﬂc1ency by many meta-
bolic and physiological activities.

Keering above in view the present investigation was undertaken with the
objectives to know the effect of growth stimulators on growth, yield and oil content of
soybean.

MATERIALS AND METHODS

An experimeni was conducted on medium black soil of R.AK. College of
Agriculture farm, Schore (M.P.) in Kharif 1984 and 1985. The experiment was laid
out in a randomized block design with six replications and filling eight treatments viz.-
control, Mixtatol at 4 leaf + preflow ring @ 312 mi/ha; -Mixtalol at 4 leaf -+ pre-flower
ing + fruit set @ 312 ml/ha; mixtalal at pre-flowiring + fruitset @ 312 ml./ha;
Planofix at pre-flowering @ 250 mi/ha; Miraculan 4 at leaf @ 4 pre-
flowering at 200 ml/ha; Cycocel at preflove'ing @ 750 mi/ha and Cytozyme
at 4 leaf + pre-flowering at 450 ml/ha. 20 N, 80 P,O, and 20 K,0 was drilled below
the seed at the timr of sowing. The required quantity of growth stimulators were
diluted with water and uniformly sprayed by hand compression sprayer. Oil content
in soybean flour was estimated by petroleum ether extracts as per A.Q.A.C. 1960.

Received on Feb 2, 1988,




Sharma et al. 27
RESULTS AND DISCUSSION

Growth and yield attributing characters :

The perusal of the data of Tables 1 and 2 reveal that Mixtalol (pre-flowering +
fruit set) produced significantly higher number of branches, dry weight of plant, number
of pods and grain yield/plant, number of seeds/pod and 100 seed weight as compared
to control. The differences among all the treatments for number of branches and dry
weight per plant, number of sezds per pod and 100 seed weight were not significant in
1984 and plant height in both the years. The possible explanation for the above find-
ings may be that most of the growth stimulaters enter into the plant system and improve
the net photosynthetic rate by increasing Co, fixation and reducing the photoirespration.
This harmonal interference at the molecular level is ultimately expressed in the form of
alterations in the growth behaviour of various morphclogical components of the plant.

The number of root nodules and their dry weight were the highest under Mixta-
lol (4 leaves = pre-flowering + fruit set) and Mixtalol (4 leaves + pre-flowering) was
second in order. It seems that initial treatment at 4 leaf stage gave a beneficial effect
in increasing the root nodules and their dry weight.

Yield :

The data from the Table 3 revealed that the highest grain yield was obtained by
the spray of Mixtalol at pre-flowering + fruit set which gave 9.5 and 22.4 per cent
more yield over control in 1984 and 1985, respectively. The highest harvest index was
recorded under Mixtalol (pre-flowering + fruit set) in both the years as compared to
all the treatments.

The grain yield per plant showed positive and strong relationship with pods/
plant, seeds/pod and seed index, while with the other characters like branches/plant and
dry weight (g)/plant was proved to be non-significant (Table-4). This beneficial effect
may be due to the important role played by the harmonal sprays in boosting all the
growth and yield attributing characters. Vegetative growth of the plant is basically
responsible for the manufacturing of food material and thereby directly or indirectly
related with the crop yield, as production of friuts and seeds directly depends on the
readily available supply of synthesised food material. Similar findings have been. re-
ported by Baptla (1981) and Maley (1982).

The lowest yield and almost all the growth and yield attributing characters
was recorded under planofix as compared to other growth stimulators. 1t may be due
to the fact that it is used for checking the flower and fruit drop which might not be a
limiting factor owing to ¢rop season,

Qil content

The oil content which is the most important quality character and for which
soybean is cultivated was also affected significantly by growth stimulators, Usually
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TABLE 4. Correlation studies of yield with different yield attributing characters.

Seed vield (g/plant) Characters 1984 1985
Branches/Plant 0.4895 0.6430
Dry weight (g)/Plant 0.6949 0.5264
Pods/Plant 0.8888** 0.8034*+
seed/Pod 0.9906** 0.6527
100 grain weight (g) G.9007*" 0.7473*

* Significant at 5%
e Significant at 1%}

leaf cells are the seats of many vital metabclic activities of the plants and are implicated
in important steps of nitrogen, carbohydrate and fat metabolism. The increased rate
of carbon assimilation might have provided greater concentration of int:rmediate pro-
ducts acting as precursors in the synthesis of oil.  Secondly, these growth stimulators
might have enhanced the pace the vital activities going on within the plant cells and fat
metabolism and thereby resulting in increasing the oil contents as has been by Ryan
et al. {(1982).
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COMBINING ABILITY AND HETEROSIS IN YELLOW
SARSON

N K. VERMA, BasUDEO SINGH and J.N. SACHAN

gefp:artmeFt of Plant Breeding G.B. Pant University of Agriculture and Technology Pantnagar (Nainital
P, 263145,

ABSTRACT

The nature and magnitude of combining ability and heterosis was studied in
a set of 7 x 7 diallel crosses (excluding reciprocals) of yellow sarson for yield, its com-
ponents and oil content. Predominance of additive gene action was obscrved for
yield, primary and secondary branches/plant, siliquac on main shoot, 1000-sced weight
and oil content while it was pnon-additive for siliquaefplant. The Standard variety,
YST 151, and PYS 6 were good general combiners for most of the characters except
1000-seed weight. The hybrids, PYS 3 xPYS 6 expressed the highest heterotic values
for yield over better parent (82.13%) and the check (23.69%).

Key words : Yellow sarson, Combining ability, Heterosis, Gene action

INIRODUCTION

)

Combining ability and heterosis are used to assess the nicking abiiity of g=no-
types and, thus are likely to be successful to get desired segregants in hybridization
programme. In yellow sarson very little work, has, been done to understand the nature
and mag itued of gene action for yield and its components. Consequently, the pro-
gress in the development of new high yielding varieties has been quite slow as compared
to other crops.

MATERIALS AND METHODS

Seven strains of yellow sarson (Brassica campestris var ycllow sarson, Prain)
viz PYS 408, DYS 1, PYS 3, PYS 148, PYS 6, PYS 25 and YST 151 were selected and
crossed in all possible combinations excluding reciprocals. Twenty one F,’s and 7
parents were grown in a randomized block design with 3 replicators during 1983-84.
Each plot consisted of 3 rows of 3 m long with a spacing of 30 cm betwee rows and 10
cm between plants. All the recommended package of practices were followed in raising
the crop.

The observations on days to flowering and maturity, plant height, number of
primary and secondary branches/plant, number of siliquae on the main shoot and sili-
quae/plant, number of seeds/siliqua, 1000-seed weight, seed yield/plant and oil content
were recorded on 10 randomly selected competitive plants. The data were subjected
to analysis of variance and combining ability analysis{Method 1, Model I of Griffiing,
1956). Het rosis was computed as per cent increase (+) or decrease (——) of F’s over
mid parental value (relative heterosis), better parent (heterabeltiosis} and standard check
(standard heterosis).

Received on Sept. 3, 1987.
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RESULTS AND DISCUSSIONS

The significant mean squares due to general combining ability (GCA) and
specific combining ability (SCA) for all the characters (Table 1), indicated the impor-
tance of both additive as well as non additive gene actions, The higher magnitude of
GCA variance than that of SCA variance for all the characters except number of sili-
quae/plant revealed the pre-ponderance of additive effects in the expression of these
traits. Similar results were reported by Yadav and Yadav (1985). Howevcr, Labana
et al (1978)reported greater role of non-additive gene action for seed yield and siliquae/
plant. Presence of considerable amount of aditive genetic effects suggssted that tre-
mendous progress might be made with recurrent selection programme for seed yield
and its components.

The GCA effects of parents and SCA effects of crosses for various quantitative
characters are presented in Table 2 and 3, respectively. The results presented Table 2
revealed that YST 151 and PYS 6 werc good general combiners for most of the charact~
ters except 1000-seed weight for which both parents showed poor GCA. Tha standard
variety, YST 151, was good general combiner for maturity, plant height, siliquae on main
shoot, siliquae/plant and oil content. PYS 6 was good general combiner for flowering
and maturity, plant height, primary and secondary branches/plant, siliquae/plant and
seed yield/plant. PYs 3 and PYS 148 were marked as good or average general com-
biners for siliquac on main shoot, siliquae/plant, 1000-seed weight and oil content. DYS,
showed good general combining ability for flowering and maturity, plant hzight and
primary branches/plant. However, PYS 25 was good general combiner for primary
branches/plant and 1000-seed weight.

Information on the best parent, best general combiner, best F, and best specific
cross combination for various characters, presented in Table 4, revealed that the best
performing parents were the best general combiners for most of the characters except
plant height, siliquae on main shoot, seeds/siliqua, seed yield/plant and oil content.
This suggested that the per se performance of the parents may be used as basis of selec-
tion for flowering and maturity, primary and secondary branches/plant and 1000-seed
weight in combining out good general combiners.

The SCA effects and the mean performance of individua! crosses revealed that
the crosses having high mean did not always posses high SCA cffects. This may be
due to very poor performance of parents in comparison with their crosses. The cross
combinations, DYS I x PYS 148, YST 151 x PYS 25 and PYS 3 x PYS 6 can be
selected on the basis of per se performance for heterosis breeding. This, suggested that
estimates of SCA effects may not always lead to the correct choice of cross combination.
It is, therefore, suggested that emphasis on both, per se performance as well as SCA
effects may be given in the selection of parents. The crosses having high SCA effects djd
not always involve the parents, which have high GCA effects, indicating the importance
of epistasis. Involvement of both poor general combiners in the best specific crosses,
revealed the imporance of epistasis for days to flowering and maturity, However, the



Yournal of Oilseeds Research

34

700 = 412 JUEOUIBIS 44

o 60°0 10°0 60 88’8t (£ 100 ¥Wo ¥L'T 99°1 or'l 14 Joxty
9% 1 ¥s'§ L0 16°€C L3 1SL Lvel 81°0 (At} £9°%9 576 139 |14 vo$
L] L1 *h L1 L L2 e > L3 L L) %
te¢ 90§ 8%°0 £9°0€ L9 9EL 12 % T (A0} 1 %Y L1'0SL 197601 9 vohH .
% L L4 e £ 2] K [ 2] *k £33 LR 3 (3] ok
(%) @) weid  (8) 1ySrem (sou) eabips (som) (sou)jooys (sou)jueld (sou) juejd (o)
JUIIUOI P12k paas rad juerd Iad Ul Uo /SIYIUBIY  fsayourlq  JUILY (skep (skep)
1o pa2s -0001 Jspaeg  oenbiylg  oEmbplg  ASepuodeg Lrewnlg el g Aumepy  Sunamoid ‘TP 20Ines
sIajovIEyd sapeynuenb snopea Joj Afqe 3molqmod 10§ JuelIEs jo Sisf[Euy 1 ATAVL



35

Verma ef al,

10°0= d 1% wedgiudig
$0°0 = d i jueoglulig

L

&l ¥i'o w00 90 0T 80 Y00 60°0 8L°0 90 6t'0 F((3-18) 98
oro 60°0 w'o L0 vE'l 8L°0 €00 500 150 6£°0 9€°0 F(E) as
w1~ 3 A 1 8¢ 88°01 86°0- 890 0T'o 9t 8~ LL - (43 9 SAd
LA L2 ] LE ] *h LE ] * * % LJ *a R ¥
6170 ¥ 0 iro ST §6°1 68° 0~ ¥0'0 85D 91°zl 61°¢t 681 ST SAd
8 L] L2 - LA
S0~ 8y 0 6¥°0 98" 1- 69°0 90 Lo 0 (A o 9208 €T 91t 8¥1 SAd
* " LR L] L] *x L " EE]
w0 160 £1°0 80°0— P80 it Lo L §5°9 A4 98'T £ SAd
* 0 * & LEJ » LE 2 ¥ LE ] LR 2 *¥
[4: ) FASH Yoo &0 9L 651 10 €0~ 6'1- Lo 1= FL O IST 1SA
L2 ok e L] L2 W % k¥ L1 -
61°0 BE 0 PO 1o I 0 €0+ 1070~ 050 8¢ ZI- S6°I— e 1SAQd
e *a *E " F LR LE] K
svo- oro- £0°0— PO ¥ A RN £EL'T 180 870~ I L= 400 80F SAd
LR * % ok LR ] LR * b LX ] L2 h
) (3) ued (3) 1yBtom (sou) jo01s (sou) jueld (sou) jueld  (wo)
L3 (ol B 128 poa9s (sou) aenb jueld  wew uo  fsayduelq [sayouwiq Sy (siep) (s£ep) sjualed
o paeg 0001 IS/ feenbiis  oenbiig Arepuossg  Aewilig  ueld Anummyely Sulmold
spuaied gy jo SI9IEIEY ANWNUEND SNOLIBA JOJ 5N NGB Supuminod [elaned Jo sBwmpsy ‘7 ATAVE



*puod

Lo 6L 0~ LOO 69°L 81 Th- 1670 SO0~ sy o 1070 Le 1= 60°0 € SAd 16T ISK
R LLJ - »
910 oF 0= 0 3o £€°6- 88°€ €0 18°0 SE°T ob'o o 9 8Ad X I SAQ
*3 * L ] e ¥
FARN | L8'0 o o T 1o 12°0 L0'1- £5°¢ 9L°'0 vZ - §CSAd X [ SAQ
(3] L1 ¥ - % L4 L]
9e°0- 14081 Le 0 FA sh et 99°¢~ 680 ol 10 €l ve T i 81 SAd X 1 SAQ
LR * K LE % LA * ¥ L2 ] % L
o 1970~ ¥9°0 £5°0 LL'¥ ST 12— L1 £tZ2°-0 £ 0 60°C- [4:20 bn ¥ 0 £ SAd x I SAQ
m * e T ' T T
a (i o o0 €10 L 60711 62" 1- IE'0 0370 L'y 86°1- 19°0 ISTISA X T SAQ
m £ 3] EE ] xk L] ] % LY ]
- 660 gv0 10~ €6 1- 8E'8~ 9t'¢C 90°0 8070~ 8L'S 88°C £§6°0 9 8Ad X 90% SAd
m ™ [T % (1] * [ 1] Ex S
m £ LI'T or°g- 6L°9 69°C (4989 LT o <0 il°8- (408 L8 I- ST SAd X 80¥ SAd
[T [T LY * . X2 "x e
Q
= e 99°¢ 69°0- or'v 9¢°¢ w6's 6070~ €70 8- e 9 Ay 871 SAd X 80F SAd
m . .. L3 L LE] L3 "
2
2 SO°1 610 6070 89'1— 89711~ R 00 Lo 85— L9 T- 81 t BAd X 30F SAd
-y * e * R 'k Y] «
9t 0~ /A b 0 WL 88°9 96°'6— €0 L1070~ L TAN o ¥8°C 800 IST LSA X 80¥ SAd
¥ e LY J LR *k L3} .
(390 68°0~ ¥0'0 13 4 FAN 1’9 [AA | 19°0 60" ¢~ PL'G L1 [ SAO X s0v SAd
P Y] e L3 L1} e * .
(4! 4 o1 6 8 L 9 9 4 £ 4 1
) )] 3 swizoes  jugpd yeupd ()
wouos jueld 1d am psss senbys gued rxd urew wo  fsayouerq  fseysuelq ey LAumem 2uamoy $35501)
1 PIFA 0001 spsag  oenbipg  senbipg Asepuoseg  Alewing jueld o1 sk O} sde(Q

36

SRPEIRYD APEIBUEnh sMoLBA 10] §1993)3 SuuIqO) dIRdS Jo sjewsE '€ TIAVL



37

‘[asaf ypqeqoid 1090 Jod 1 e jueouRls .
“12aa] Aupqegod wued od ¢ e jueogudlg

Verma et al.

31] LED 900 89°0 w's €T 10 62°0 90°Z 191 8P 1 F (s-18) 'A'S

o 680 90°0 £L°0 66°S 691 1o 9Z'0 17T Wl i F (ns-iis) 'S

62°0 Lo 0 60 68°¢ 0I'T 8070 81°0 g1 911 901 F (hg) 9's

FE'T L6'T €0 ¥T'8 1§61~ 89°C 66'0 620 91°¢ 65'T 9.0 9 SAd x ST SAd

L3 *k R xn L3 L E ] - [ 3

£ 1- ve o 970 18 9¢ "9~ £L°0 80°0 $S°0- £6'8 rASS o 26°0 9 SAd X 8Pl SAd

¥ L] *E L 2] * %

§8°0- EE° I §T'0 £6°0 e~ 60T 8£°0 6L°0 10°01 971 8T §T SAd X 8FI SAd

LE £ R * L ok * % »

61 6y 00 LT 93°cP T 60 sT°0 52 99°€ 9¢ S SAd X € SAd

[ 3] (1] *n £ *k "k

01 -0 A o L0 67 8~ 0z 6- 85°0 050 1£°0- °w'e 901 vz $7 SAd X € SAd
ok n * ¥ L] e * -

ol G 8€°1 690 v #9°¥1 91°0 0 0L 0 6L $9°7 €175~ 8kl SAd X £ SAd

i L2 *h E ) £ S ] xw »k kK * wk

£ 0~ 180 800 85 0~ 977~ OF 0 £L0— LT°0 69°¥ 9L 1~ ¥Sg 9 SAd X IST ISA
¥ % Xk * L 2 *H

671 1£°0~ 9 O 8L°9~ L69L 90" or'0 10°0 £6°6 6L 1~ $6° ¢ $Z SAd X IST ISA

x (3] g LT ] ¥ EL ) (13 *

9[- L0 T~ 0£'0 IS0~ 76°LT 161 61°0— oL o L1 910~ £5° 1~ gy SAd IST ISX
*%k XN L3 ] * % Ex )

Z £ ot 6 8 L 9 y v £ T I

PIUCY € QR



Journal of Qilseeds Research

38

81 SAd > 80F SAd
98Ad X £ SAd
8Fi SAd X £ 8Ad
£ SAd X 181 18A
ST SAd X IST ISA

I SAQ X 80 SAd

8r1 SAd X £ 8SAd

81 SAd X 1 8SAd
8rI SAd ¥ 1SAd
ST SAd ¥ 80F SAd
8Pl SAd X £ SAd

1s1 18A
9 SAd
8¥1 SAd
80v SAd
9 SAd

80 SAd

9 SXAd

ST SAd
1 SAd
9 SAd
9 SAd

ST SAd X 151 1LSA

98Ad X € SAd
S8F1 SAd X £ SAd
ST SAd X 0¥ SAd
ST SAd x ISI ISA

8r1 SAd x 80¥ SAd

9 SAd X [S] ISA

8rl SAdX 1 8AQA
I SAQ X 80F SAd
9 SAd X [SI LSA
98Ad X 18Ad

£ SAd
IST 1SA
8¥1 SAd
IST ISA
9 SAd

€ SAd

9 SAd

$T 5Ad
9 SAd
9 5Ad
9 SAd

1D 1)

jup{d/plals paeg

1yStam paos-000|
enbipis/spaas JO Iaquunp]
jueid/oenbips Jo 1aquunyy

SWwade! uret
G0 nbijis JO yequungy

jeerd Jad saysurig
ATBPUO2SS JO JaGUUNN

juepd 1ad sayouesg
Arewind Jo roquinN

WBiay Jue|q
Aunyew o) sdeq

Sunamoy 0y sfeq

iy
o

- e oo

UOIRUIGUICT $5013 IY1ds ysog

JOUIQUI0D (e1oudd 159g

14150

juared 1t2g

IseleyD

ON IS

*£123BIFYD JUAIIJHP I0J WOPBUIGWOD 55013 I1J19ads )saq puk FuaIquoz [eIawRB 353q ‘1 )soq ‘yared 153G w0 UONBULION] ‘b TIHVL



39

Verma et al.

ST SAd ST SAd ST SAd OL°E 80°¢
X IST LSA X ISTLSA X ISTASA  80°C I 016971 s 01801 14 WAUod 1O "1
9 SAd 9 SAd 9 SAd 69T 60" 811 £1°C8
X g SAd X g£8Ad X £SAd 8T'T £ Mgl L1 00T 1 Jue[d/pRI4 posg DI
8l SAd 8¥I SAd 8T SAd YT by 11°81 £9°6
X ¢t SAd X £ SAd X ESAd O1¥8°1 (114 o1 ze'o 14 01860 8 WSem pas-0001 "6
ST SAd ST SAd €T SAd 69°6 6L 1T 29I senbips
X 80t SAd X 80F SAd X 80 SAd 91I0°¢€ £ Ol ELY L 01981 9 Iad spaes jo 'ON ‘g
ST SAd ST SAd STSAd  00°¥6 08901 00 ¥6 jrepd 1ad
X ISTISA . X ISIISA X ISsTUSA 69°T1 8 1077 1¢ 8 01 1891 9 senbijls JO 'ON L
8%1 SAd §T SAd 9 SAd okt 6L'LT £6°vT gwaorl ureld Uo
X 80 SAd X 80P SAd X STSAd ©169°L z o1 9%°% 4! o) 0’ b g . senbifis Jo "ON "9
9 SAd 9 SAd 8 SAd 0 tvLS 5611 €17 1E oeqd/saydueiq
X IST LSA X 16T 18A X (ST ASA M1 00°¥L 6 01 00°91 s 03 00°¢€l 4 ATepuodss JO "ON  °§
8¥1 SAd 8rI SAd 8¥1 SAd LT vr 659 LL 6L juepd/sayoueg
X 1 SAd X [SAQ X [SAd O £T oL Ir’l s 0 S 8 Arewnd jo 'ON ¥
1 SAQ 8FT SAd L8 ¥ BF'L
X 80y SAd X [ sAd - 0l fL b [4 0179 (4 - — Iy e g
9 SAd $T SAd
X 1T ISA X 80F SAd — 8t — £ A ANE I - - Luniew o) sed '
9 SAd 8Pl SAd 8¥1 SAd ye's ~ 1220
X 18Ad * g£SAd X E£85Ad O TO¥I- ¥ 01 €17E1I- ol 8- I Supamoy o3 sAeg 1
(15T LSA) yusred ared
H28U2 0} piul 03 1a13q O
IST ISK 1ased juaaed Jonadns JoLdns Jouadns
FosuDy PN Reibere] Apued Anued A[JuED S1919eIeYD)
s8uey ~grudis afuey -yuBis  afuvy  -Boy udis
IPA0 UOTIZRIIP palisap Ui Slsoraay $355010 S3S501D £355010
359uS1y BUIMOTS UCHBUK]LUOCD S5017) Jo 'oN Jo 'oN 1o 'oN

ERPeIBYy nopejuenh

SNOHIEA JOJ SIS0JJIQ U sad Jo Alowwng ¢ : ATAVL



J. Oilsecds Res. 6 (1989) : 41-50
ISSN: 0570-2776

COMBINING ABILITY FOR ECONOMIC TRAITS IN INDIAN
MUSTARD

H.L. THAKUR, M.A. Zarcer! amd N.D. Rana
Qilseeds Research Station (HPKVV) Kangra-176 001 (H.P.)

ABSTRACT

A line x tester analysis of combining ability was carried out using 15 lines
and 3 testers for 9 economic characters including seed yicld in Indian mustard. Mean
squares due to genotypes, parents, crosses, lines, testers and lines X testers were signifi-
cant for most of the characters. Combining ability variances indicated the predo-
minance of non-additive gene action for seed yield, primary branches, plant height
and 1000-seed weight.

Among the testers, Kranti was the best general combiner whereas, Gonda-3,
R-71-2, RC 7-2, RC 7-4 and Ferozpur-1 were the best lines exhibiting high gea values
for seed yield and other iraits. The use of aileast one good general combiner in a
particular cross for the trait advocated. The use of crosses such as RC 7-4 x Varuna,
No. 5422-2 x Kranti, R 71-2 x Varuna and Gonda-3 x Varuna, with high yield and
sca effects, in multiple crossing programme followed by intermating, is also suggested.

Key words : Combining ability; Line x tester apalysis; Indian mustard; Brassicajuncea L.
Jjuncea L. Czern and Coss. .

INTRODUCTION

Combining ability analysis is useful in the selection of parents used in the for-
mulation of a crossing plan for a plant breeding programme. Information of the
relative size of gencral and specific combining abilities is also helpful in the analysis and
interpretation of the genetic basis of the impcrtant traits, As gsne action varies with
the degree of diversity among parents, it is necessary to evaluate the parent for combin-
ing ability. With these objectives in view, a line x tester analysis was undcrtaken
to identify better combiners and to study the nature and extent of heterosis in Indian
mustard,

MATERIALS AND METHODS

Fifteen diverse and promising lines of Indian mustard (RH-1, RH 761, RLM-
134, RK-10, Gonda-3, RLM-193, RC 14-1, RC 7-4, R 71-2, Ferozpur-2, Raya 10, RS
18, Ferozpur tripa-5, No. 5422-2, No. 55)6) and three well adapted testers (Varuna,
Kranti and RH-30) were selected on the basis of their phenotypic variability for different
characters. These were crossed to produce 45 F; hybrids. These hybrids along with
their parents were grown in a randomised block design, with three replications, during
rabi 1983-84. Each g:notype was accomodated in a single row of 3 meter length spaced
30 cm apart with a plant to plant distance of 10 cm.  All the recommended agronomic
practices were followed to raise the crop. Data on 5 randomly selected and competi-
tive plants, were reccrded on sesd yield/plant, (g), primary branches/plant, secondary
branches /plant, siliqua/plant, seeds/siliqua, plant height (cm), days to maturity, 1000-

| Present Address : Rice Research and Regional Station, Khudwani, Anantnag, (Kashmir) 192 102
Received on March 22, 1988,
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seed weight (g) and oil content (%). Oil content was estimated by nuclear magnetic
resonance Spectrometry (Tiwari et al. 1974). Combining ability analysis was done as
suggested by Kempthorne (1957).

RESULTS AND DISCUSSIONS

The mean squares due to treatments including parents andF,’s were significant
for all the traits, indicating the presence of sufficient genotypic variability in the present
material (Table-1). Similarly, mean squares due to parents, crosses and parents vs.
crosses were significant for all the characters except the primary and secondary branches
and seeds/siliqua. The range for mean values, was higher among the hybrids as com-
pared to the parents for most of the traits suggestingthareby that considerable variability
has been generated through hybridization in the present material.

Variances due to lines (L), testers (T), and lines X testers (L <T) were signi-
ficant for all the character except days to maturity for lines, seeds/siliqua and oil content
for testers and primary branches/plant, seeds/siliqua and days to maturity for line X
tester. As observed in the present study, Singh (1973} and Chandra et al. (1985) also
reported significant combining ability variations for various characters in Indian mus-
tard. The magnitude of variances due to lines and testers in general, were higher than
variances due to line X tester for most of characters (Table 1), indicating preponderance
of additive variance, also reported by Badwal er al. (1976) and Chandra et al. (1985).

The estimates of general combining ability (gca) and specific combining ability
(sca) variances revealed the importance of both additive and non-additive gene actions
for all the traits except for seeds/siliqua and oil content (Table 1). The relative magni-
tude of gca and sca variances showed the predominance of additive and additive x addi-
tive gene action for siliqua/plant and days to maturity. Predominance of additive gene
action for these traits in Indian mustard has also been reported by Singh (1973), Yadava
et al. (1979), Rehman et @l. (1977), Chauhan and Singh (1979) and Singh et al. (1986).
For seed yield/plant, primary branches/plant, plant height and 1000-seed weight, non-
additive type of gene action was more important. Similar results were obtained by Lal
and Singh (1974), Labana ez ol. (1975). Badwal et al. (1976) and Labana et al. (1978).

Both additive and non-additive gene actions were equally operative for secon-
dary branches/plant as obscrved by Sirgh(1977), Kanshi Ram et al. (1976), Gupta (1980)
Labana et al. (1984) and Singh et al. (1986). In the present investigation, non-additive
gene action played significant role in yield and its components. Under such a situation
it would be worth while to resort to breeding mathodologies such as biparental mating,
recurrent sclection and diallel sclective mating (Jenson,{1970); Frey,{1975) than to con-
ventional pedigree or backcross techniques which would leave the unfixable components
of genetic variances unexploited for yield and its components.

Gonda-3 exhibited the highest general combining ability (gea) effects for seed
yield followed by R 71-2, Kranti and Ferozpur-2 (Table-2). Lines RC 7-2 and R 7i-2
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were good general combiners for primary branches/plant and RC 7-4, RS 18, Ferozpur.
Tripa-5 and No. 5506 for secondary branches/plant.

Another line RH 75-1 recorded the highest significant negative gea effect for
days to maturity clos:ly followed by Varuna. These lines also showed significant posi-
tive geca effects for 1003-seed wzight also. However, for oil content RLM, 134 exhibited
the maximum gca effect followed by RK 10. R 71-2 was good combiner among lines
for seed yield, siliqua number, 1000-3eed weight and primary branches. Furthermore,
RC 7-4 was the second best line showing high gca effects for primary and secondary
branches, seeds/siliqua, plant hzight and 10J0 sezd. No significant association was
observed between gea effects and per se performance of the parents for all the characters
except seeds/siliqua (Table 3). Similar results were reported by Chandra et al. (1985).
The per se performance as such, therefore, does not help in judging the combining abi-
lity of parents in Indian mustard (Yadava et al. 1981). So, both parental means and
gea effects should be taken into account while selecting the parents for combining ability.

The crosses showing high sca effects involved good, average and poor general
combining parents (Table 4). Six cross combinations viz., Gonda 3 X Varuna, RC
7-4 x Varuna, RC 71-2 x Varuna, RLM 134 x Kranti, Ferozpur Tripa-5 x Kranti
and No. 5422-2 x Kranti showed significant positive sca effects and fairly high seed
yield/plant. Besides, other cross combinations like Ferozpur-2 X RH-30, Gonda 3
x RH 30, RC 74 x Varuna, Ferozpur-2 x RH 30, RS 18 x Kranti may also be used
for exploiting sca effects through further breeding programme for producing superior
types. It was observed that high and average g@neral combiners usually showed high
sca effects in cross combinations. The high sca effects of the crosses, involving both
the parents as low general combiners and one low and one average general combiner,

may be due to the presence of genetic diversity in the form of haterozygous loci for speci-
fic traits.

In general, there was little or no visible relationship between the direction and
magnitude of sca effects of hybrids and their performance for yield and various other
characters (Table 4). For instance, the cross RC 7-4 X Varuna exhibited the highest
significant positive sca effect, nevartheless the maximum seed yield (23.8 g) was recorded
for the cross Gonda-3 x Varuna ranking fourth in terms of sca magnitude. However,

four out of five top yielding crosses showed high sca effects though with changed relative
rankings.

These results indicated that almost all the promising hybrids were the result
of at least one good combining parent with respect to the character concerned. Besides,
none of the cross combinations in the present material was good for all the yield attri-
butes simuitaneously.

Hence it would be worthwhile to attempt multiple crosses using F,’s exhibit-
ing high perse performance and sca effects. Multiple crossing programme initiated
among RC 71-2 x Varuna, No. 5422-2 x Kranti and Ferozpur Tripa-5 x Kranti, fol-
jowed by relative intermating approach should be most appropriate for best utilization
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of the present material aimed at further improvement of the crop, Further more, at-
least one, preferably both parents of these hybrids should be good general combiners,
Such a programme is likely to be effective in bringing together the additive genes fixable
through selection. In gencral, most he'erotic and high yielding hybrids involved low
and high oil containing parents and hence comm:rcial expleitation of such combination
would undoubtedly culminate in significant improvement in per hectare out put of oil.

TABLE 3. Degree of association between gca effects and per se performance of parents.

Character ‘r* value
Seed yield/plant 0.130
Primary branches/plant 0.202
Secondary branches/plant 0.035
Siliqua/plant 0.173
Seceds/siliqua 0.620*
Days to maturity 0.331
Plant height 0.385
1000-seed weight 0.132
0il content (%) 0.188

*Significant at P=0.05 level.
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CORRELATION AND PATH-ANALYSIS OF SEED QUALITY
CHARACTERS IN SOYBEAN

S.P. Tiwar!® and H.J. JosHi
National Research Centre for Groundnut (ICAR), Junagadh and
Gujarat Agricultural University, Junagadh

ABSTRACT

Correlation and path-analysis of seed quality characters was studied in 15
soybean cultivars, A great scope for improvement of seed quality was found to
exist. The seed-vigour characters were found to exhibit positive correlation among
themselves both at genotypic and phenotypic level but these did not show any associa-
tion with oil and protein content. Qil content and seed weight had significant positive
correlation at genotypic level but not at phenotypic level. Seed weight showed a signi-
ficant negative correlation with germinability and early seedling growth both at
genotypic and phenotypic levels. Path analysis revealed that hypocotyl length was
the principal direct contributor towards total seedling length. Seed weight, germinabi-
lity ‘and root length were the other major components which had significant indirect
effects via hypocotyl leneth. This clearly showed that increased hypocotyl length
and smal! seed size could be reliable parameters in selection for seed vigour. It is
suggested that seed size should not be increased for the sake of high yield to such an
extent that it mars the emergence, stand and performance of soybean crop besides
inflating its seed rate. Cultivars viz. Gujarat Soybean I and 2, JS 84-1, Sagar Selec-
tion 2, MACS-13 and JS80-21 were found to possess high germinability and desirable
early seedling growth.

Key words : Correlation, Path analysis, Soybean,

Diagnostic analysis to decipher the constraints limiting the soybean productivity
to an average of 7.54 quintals per hectare, has shown poor plant population to bea
major factor (Motiramani, 1986). A plant stand of about 400,000 is imperative for
optimum performance of soybean crop. Sezd germinability is ascribable to inherent
genetic potential of the variety along with several factors viz. soil type, date of
planting and harvest, fertilizer application, use of pesticides, allelopathy of weeds ete.
(Green and Pinnell, 1968; Mugnisjah and Nakamura, 1984 a and b; Tiwari et. af
1985; Yaklich et al. 1979). Further study is warranted to understand the scope of.
improvement and inter-dependence of seed vigour and quality characters in soybean
The present study was, hence, undertaken in regard to  different seed quality characters
using some recently evolved strains of soybean.

MATERIALS AND METHODS

Fifteen cultivars comprising advanced breeding lines and released varicties
were grown during rainy season in a randomised block design with three replications
at Junagadh (Gujarat, India). Seeds were stored for about six months after harvest.
Seed vigour in the form of germinability and early seedling growth was studied under
standard laboratory conditions at 30°C. Observations on germinability, root length,
hypocotyl length and total seedling length were recorded on the fifth day using 100
seeds in each treatment combination.

*Present Address : lgl{alt:ionlaldgiescarch Centre for Saybean (ICAR), Khandwa Road, Indore-415200.
.P. India.
Received on June 16, 1988.
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Qil content in seeds was estimated by nuclear magnetic resonance using NMR
model Bruker Minispec PC 20 (West Germany). For estimation of ¢ruyde protein con-
tent, seeds were subjected to dry-grinding and the powder was sieved (300 microns).
The nitrogen (N,} content was, then, determined by using Kjeltec Auto Analyser Modcl
1030 (Tecator, Sweden). Per cent protein was calculated as N, x 6.25. Per cent
values were transformed, wherever necessary, as arcsin angles befere analysis of data
by standard methods. Path-coefficients were worked out accerdig to Dewey and Lu
(1859).

RESULTS AND DISCUSSIONS

Mean values and estimates of variability, heritability and genetic advance for
seven seed quality characters are given in Table-1. Varietal differences were found
to be highly significant.Seed germinability, seed weight and oil content had very high
heritability whereas protcin content, root length, hypocotyl length and total seedling
length had medium to high heritability. Germinability and root length bad high genetic
advance (around 75%, of mean). Seed weight had ralatively lower but still appreciable
gettetic advance (309 of mean). Oil content had the lowest genetic advance.

Genotypic, phenotypic and environmental correlation coefficients for different
character-combinations are given in Table-2. The most striking association obtained
was a consistent and highly significant negative genotypic correlation between seed wei-
ght and all the seed vigour characters, the latter comprising germinability, root length,
hypocotyl length and total seedling length. Seed weight showed a significant negative
coerrelation with seed vigour characters at phenotypic level also. Besides, alt the four
seed vigour characters were found to have significant positive correlation among them-
selves both at genotypic and - phenotypic level but did not show any
association with oil content and protein content. Qil content and seed weight, however
gave a positive correlation coefficient which was just significant at genotypic level but
non-significant at phenotypic level. Qil and protein content gave negative values of
corr¢lation coefficients as expected but these values were not significant. High values
of genotypic covariances were obtained in general which indicated high co- herltabxhty
of the related characters.

Path-coefficient analysis revealed direct and indirect effects of seed quality
charactcrs on total seedling length, the ultimate stags of seed vigour in this-study (Table
-3). Hypocotyl length was found to have the highest direct positive effect on total seed-
ling length. Seed weight, germinability and root length were the other major but in-
d'rect contributors affecting via hypocotyl length. Seed weight had a little direct effect
but exhibited a significant negative indirect effect through hypocotyl length. Qil and
protein content, wherever involved, showed the least direct and indirect effects. Resi-
dual effect of unknown factors was low (-0.122) indicating that major proportion of
variability for total seedling length could be associated with the factors included in this

study

P The preserrt study‘ pomts out towa‘rds 4 scope for the 1mpr0vement of - seed
vigour in soybcan and also identifies reliable selection criteria.for this.purpeses . The
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sample of advanced breeding lines and cultivars studied hereby exhibited high estimates
of variability and heritability for seed germinability when compared with the ecarlier
report (Green and Pinnell, 1968). Both field emergence and germinability, although
dependent on sound and healthy nature of seeds, are established to be cerrelated in a
positive manner in soybean (Green and Pinnell, 1968; Singh and Ram, 1985). The
present results are, hence, reliable enough for seed quality improvement.

The correlation and path-analysis clearly revealed that hypozotyl length was
the principal direct contributcr towards total seedling length. Seed weight, permina-
bility and root length were othei components which had significant indirect effects via
hypocotyl length. Since seed vigour characters are not easy to measure and one has
to wait till the seeds are grown, the most feasible and easy selection criterion could be
the seed weight. Seed weight was shown to have indirect but pronounced negative
effect via hypocotyl length and its negative correlation with all the sead vigour characters
was found to be highly significant and consistent in nature. It would be pertinent to
point out here that most of the earlier reports excepting that of Paschal and Ellis (1978)
regarding the effect of seed size on germingtion and other related characters
{Edwards er al., 1971; Singh et al. 1972} compared the seed grades (A, B etc) within
genotypes and were based on limited number of varieties or isogenic lines of single
variety leading to either in consistent or non-significant results. In the present study,
however, the relationships were comprehensively tested accros the varities.

It is suggested that seed size, in view of its negative association with seed vi-
gour, should not be increased by breeding efforts for the sake of high yield to such an
extent that it mars the emergence, stand and performance of soybean crop in the field
besides inflating the seed rate for sowing. On the other hand,since seed size was report-
ted to have a negative relationship with impermeable seed and ability to store well (Hili
et al., 1986), a strong selection in favour of small seeds could lead to impermeable or
hard seeds. Moreover, soybean is important as a source of oil. Since seed size and
oil content were found to have positive correlation,reducing the seed size indiscriminately
for high germinability could result in low oil harvest. Plant breeders have, thus, to
strike a balance between seed size and seed vigour. The present study also identified
the advanced breeding lines and varities which have high germinability and desirable
early seedling growth, viz. Gujarat Soybean 1 and 2, JS 84-1, Sagar Selection 2, MACS-
13 and 1S 80-21 which could be utilised for improvement in seed vigour.
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ASSOCIATION AND PATH ANALYSIS OF YIELD COMPO;
NENTS IN NIGER (GUIZOTIA ABYSSINICA CASS.) GROWN
UNDER MID ALTITUDE, P-DEFICIRNT ACIDIC SOIL

M.J. ARRAHAM AND A.S. GUpPTAl

L.C.A.R, Research Complex for North Eastern Hill Region
Amzad Ali Road, Shillong-793 004, Meghalava

ABSTRACT

In a study involving 30 diverse genotypes of niger (Guizotia abyssinica Cass.) the
interrelationships of seven quantitative characters and the influence of six  characters
on seed yield were assessed through correlation and path coefficient analysis. The geno
type correlation coefiicients between secd yield and days to 50 per cent flower-
ing days to maturity, pumber of branches and capitula per plant were positive and
significant.  Path coefficient analysis revealed that days to maturity and  pumber of
capitula per plant were the direct components of seed yield, which  also had substan-
tial indirect effects via 1000 seed weight. The six characters cumulatively contri-
buted 685 per cent of genetic gain towards seed yield per plant with a genetic advance
of 2.36 grams. Selection index was workerd out for predicting the  expected yield.
The results suggested that days to maturity and number of capitula per plant might serve
as criteria for selection in a breeding programme aimed at vield improvement as these
characters have satisfied both the requirements of association and path analysis.

Key words : Niger, Guizotia abyssinica, cortelation coefficient; path coefficient; selection
index; discriminant functipn; genetic advance.

INTRODUCTION

Niger (Guizotia abyssinica Cass.) is an annual herb bearing axilliary yellow
capitula with black achenes rich in oil (35-50%). The plant is cultivated as an oil crop
in Ethiopia, Tanzania, Uganda, Sudan and India (Baagoe, 1974). It is occasionally
reported as a weed from places remote from the area of cultivation, probably because
of the use of miger sced in bird feed, as in United States (Mc Carty, 1980). Ethiopia
was probably the area of domestication (Simmonds, 1976). India produces about
1,50,000 tonres of niger seed per annum from an area of about 0.6 million hectares
{Anon., 19¢5).

Seed yield is a complex metric trait which is the end result of a numebr of traits
often intetrelated with each ofehr. The relative value of these traits in determining
seed yield in a crop species is of importance in sclection of superior genotypes. The
knowledge of correlations helps in determining the component characters of a complex
entity like seed yield but it does not give an exact picture of the relative importance
of the direct and indirect effects of the various yield attributes. Path analysis
proposed by Wright (1921) facilitates the partitioning of the correlation coefficients
into direct and indirect effects of various characters on seed yield or any other attributes.
It also permits to study the specifific forces acting to produce a given correlation in
correlated variatles. Studies on these aspects are meagre in niger espiecally under
the present set of conditions under which it was grown. Therefore, the present study

1 Indian Agricultural Statistical Rescarch Institute, New Delhi-110 012,
Received Sept 25, 1988.
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was conducted to have effective selection programme for plant improvement work in
this crop.

MATERIALS AND METHODS

Thirty genotypes of niger from diverse sources were evainated in  a randomised
block design with 3 replications at the I.C.A.R. Research Complex Experimental Farm
at Barapani (1000m, ms!, 26°N and 92°E) in an acidic soil (pH 5.0) with low phosphorus
availability (3.92ppm) during the rainy season of 1985. Soil characteristics were
determined by standard prodcedures (Jackson, 1967). Each plot consisted of 4 rows
of 3m length spaced 30 ¢cm between rows and 10 cm space between plants. Plant to
plant distance of 10 ¢cm was maintained by thinning when the seedlings were 15 days
old. Basal doses of 30 kg N, 20 kg P,O, and 20 kg K,0O were applied at sowing as
ammonium sulphate, single supzrphosphate and muriate of potash, respectively. Data
were recorded on five randomly selected competitive plants from each plot. The cha-
racters examined were days to 50 per cent flowering, days to maturity, plant height,
number of capitula per plant, number of branches per plant, 1000 seed weight and
seed yield per plant.

Genotype and phenotypic correlation coefficients were worked out according
to Jhonson er al., (1955). Path coefficient analysis as applied by Dewey and Lu (1959)
was used to partition the genotypic correlation coefficient into direct and indirect

effects. Discriminant function was used for working out the selection index (Smith,
1936).

RESULTS AND DISCUSSION

Correlations

The phenotypic and genotypic correlation coefficients of all pairs of characters
are presented in Table 1. The magnitude of genotypic correlation coefficient was higher
than the phenotypic correlation coeffiicents with respect to any character combination.
In certain cases it was more than unity which may be attributed to a low estimate of
genetic variance for the respective character. Genotypic correlation coefficients
exceeding unity have also been reported by Williams et al., (1965); Carlson and Moll
(1962); and Chaudary and Anand (1985). Seed yield exhibited a significant positive
correlation with days to 50 per cent flowering, days to maturity, number of branches
per plant and numbcr of capitula per plant. Days to 50 per cent flowering and days to
mautrity were significantly and positively correlated between themselves showing that
days to flowering was a fairy reliable index to maturity.—These two characters also had
significant positive correlation with numbter of branches per plant and number of
capitula per plant. However, they exhibited a significant negative correlation
with 1000-seed weight. In fact, the association of 1000-seed weight with any other
character was found to be megative. All other intercorrelaticns of various pairs of
characters were positive. Therefore, simultaneous improvement of all the characters
should be expected through the improvement of any one particular character except in
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1000-seed weight where a reduction in seed weight is likely as a result of its negative
association with other characters. Adams (1967) has pointeed out that negative
correlation could arise primarily from devolopmentally induced relationships such
as two devcloping components competing for limited resources. It would be
difficult to exercise simulataneous selection of characters which are negatively
correlated between themselves, for the development of a variety (Nowell and Eberhart,
1961). In such a situation it would be desirable to seek an adjustment batween the
two attributes to find out acceptable level of both the characters under improvement.

Path coefficient analysis

Correlation measures only mutual association between two varjables, but
does not imply a cause-and-effect relationship, whereas the path coefficient analysis
specifies the cause and measures their relative importance. The genotypic ¢ofrelation
coefficients were partitioned into direct and indirect effects by the addoption of path
coefficient analysis to understand the relative imyoertance of each of the causal factors
on seed yield. The direct and indirect contribution of sixcharacters on seed yield per plant
are presented in Table 2. The direct genotypic effect of days to 50 per cent flowering (-2.
182) and the indirect genotypiz effect of diys to maturity through days to 50 per cent
flowering (-2.091) were both high and negative whereas the indirect effect of days to
flowering via days to maturity (10.886) and the direct genotypic effect of days to maturity
{11.360) were both very high and positive. This shows that late initiation of fiowering
m'ght have a negative effect on seed yield, whereas early Rowering
may have a positive effect. The positive indirect effect of days to 50 per cenf flowering
via days to maturity indicated that even in late flowering types the secd yield was en-
hanced with the advancement of days to maturity, and the negative indirect efiects of
days to maturity via days to 50 per cent flowering showed that with a fixed maturity
petiod the seed yield was adversely affectzd with the delay in the onset of flowering.
This aspect shows that seed yield was mostly a function of flowering duration. The
indirect path effects of plant height and branches per plant through days to 50 per cent
flowering (-1.596 and -2.080 respectively) and days to maturity (2.380 and 10.607 respe-
ctively) were similar to the direct effects of the latter two characters indicating that the
effect of plant height and number of branches on szed yisld may be manifestations of
the growth phase. These results also bring out that at a certain plant hzight or with
a certain number of tranches, seed yield was adversely affected by a delay in flowering
and favourably influenced by an advancement in the maturity date. The direct geno-
typic effects of plant height and number of branches per plant were both negative and
high. However, the two characters had positive correlation with seed yield which
was mainly due to their positive indirect efects via days to maturity, number of capitula
per plant and 1000-seed weight. Number of capitula per plant also showed a high direct
genotypic effect on seed yield. Like days to maturity, this character had positive effect
at genotypic as well as phonetypic levels, Besidzs, this character also contributed to
seed yield through its indirect effects via days to maturity and 1000-seed weight. The
direct effect of 1000-seed weight on seed yield was regative (-4.096) and its total corre-
lation with seed yield was also negative and high (r=-0.906). This character had
positive indirect genotypic effegt via days to SP per cent flowering, plant height and
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number of branches per plant and its indirect effects via days to maturity and number
of capitula per plant also were negative (-9.300 and -7.716, respectively).

It is clear from the path coefficient analysis that days to matiruty and number
of capitula per plant are the direct components of sead yield. The contribution of these
characters to seed yield through their indirect effects via 1000-seed weight were also
substantial. The results of the association analysis also revealed the importance of these
characters as the major yield components. Therefore, adequate weights should be given
to days to mtaurity and number of capitula per plant in individual plant selections
aimed at improvement of seed yield in niger.

Selection based on the use of selection indices which give adequate weight
to two or more characters of importance is more efficient than selection for one chara-
cter at a time or several characters independently (Hazel and Lush, 1942). The selec-
ction index worked out for predicting the expected yield is given below :

Y = 0.47486 X, -0.35153 X, 4 0.00815 X,
4 0.03366 X, - 0.01931 X, - 0.19953 X
Y = the expected seed yield of a strain
- X, = Days to 50 per cent flowering; X, == Days to maturity;
X, = Plant height; X, = Number of branches per plant; X; =

Number of capitula per plant; X, = 1000 seed weight,.

It was found that the six characters cumulatively contributed 685 per cent of
genetic gain towards seed yield per plant with a genetic advance of 2.36 grams,
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STUDIES ON CROP ASSOCIATION IN MUSTARD AND WHEAT
WHEN GROWN UNDER DIFFERENT PROPORTIONS
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ABSTRACT

A field experiment on crop association in mustard and wheat, when grown
under different proportions was conducted for 3 years during rabi 1979-80 to 1982-83
under irrigated conditions on clay loam soil at R.S. Pura (Jammu). The rcsults indi-
cated that it is not economically viable to replace wheat by mustard under such con-
ditions. However, musiard can be grown profitably in inter and mixed cropping
system by sowing 6 or 10 rows of wheat alternated with 2 rows of mustard or in the
seed mixturc of 83.7 per cent wheat + 16.3 per cent mustard respectively. ’

Key words : Crop association; Mustard; WHEAT.

INTRODUCTION

Mustard is predominantly grown in asseciation with wheat in sub-tropical
area both under irrigated ard rainfed conditions. Growing of wheat and mustard as
mixed and irter-crop have been repcrted to be successful and economically viable
cropping system (Sawhney et al. 1983; Ganga Saran and Giri, 1985 and Malik et al.
1985). With this background the present investigation was carried out for 3 years on
the crop association of wheat and mustard  grown under different proportions both
under inter and mixed crepping system, since no infcrmation is available under local
conditions on the most suitable propertion of wheat and mustard grown in assocaition.

MATERIALS AND METHODS

A field experimrent was conducted during rabi rabi 1979 - 80 to 1982-83 undcr
irrigated condition on a clay loam soil of R.S. Pura (Jammu) representing sub-tropical
climatic conditions. Treatments comprised different propotions of wheat and
mustard secds and ditferent row ratios as shown in Table 1. These treatments were
replicated four times in Randomised Block Design.

Wheat (Triticum, aestivum, L) variety HD 2009 and mustard {Brassica Juncea,L)
varigty varuna were sown in rows 20 cmand 30 cm apart in pure and intercropping systems.
The recommended seed rate of wheat was 100 Kg'ha and that of mustard 5 kg/ha. In
seed mixturc and row ratio treatments, sced ratio was accordingly adjusted. Sowing
of both the crops was done on 11th December, 10th December and 25th November in
1979, 1980 and 1981 respsctively.  All the treatments having wheat crop as pure, mixed
or int:r-croy ping with mustard received 100 kg N, 50 kg P,0; and 30 kg K,0O/ha. Pure
mustard crop received 60 kg N, 40 kg P,0, and 20 kg K, O/ha. The competitive ratio
(CR) and monetary advantage were calculated by equation suggested by Willey (1979)
and Rao (1980) respzctively.

Revetved on Oct.[, 1988
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Value of combined ? (LER-1)
Monetary advantage = inter or eld X -
er crop yie S LER
Competitive ratio (CR) =
LER wheat
CR wheat =
LER mustard
LER mustard
CR mustard = e —

LER wheat

Whereas, grain productivity (wleat equivalent) was calculated by multiplying
the mustard yizld by a wheat equivalent factcr (3.82) which was taken as a ratio of the
price per unit weight of mustard (Rs. 600/q) to the price per unit of wheat (Rs. 137/q).

RESULTS AND DISCUSSION
Seed yield :

Grain yleld of wheat was the highest in pure stand whilz in intercroppings
with mustard it decreated in all combinations. The competitive ratio (CR) of musard
as suggested by Willey and Rao (1980), increased with its increasing population and
lowest wheat yi:ld was recorded at the highest mustard population. Comparing the
vield index of wheat in wheat in mixed (50%+52%) ratio and inter-cropping system
(1:1 ratio) at the same population of two crops on unit area basis, it was observed that,
ot an averaze wheat suffered more from intra-row competition of mustard recording
CR 0.74 compared to C.R. of 0.82 under mixed cropping.

Mustard yield was also higher in pure crop stand, and in mixed cropping it
decreased due to its lower plant population. Though the treatment 6:2 row ratio of
wheat and mustard recorded higher mustard yicld to 4:2 row ratio, it remained stati-
stically at par confirming the trend in mixed cropping. The differential behaviour in
mixed proportions and gecmetrical confirmation of two crops in the field may be due
to their varying canopy heights. Wheat always had lower canopy than that of mustard
in mixed stand, thus the advantage of incid:nt solar energy ut'lization efficiency was
more in latter as compared to former which was growing und:r canopy and suffered
more.

Economics ;
Average gross return (Rs. 7015/ha) was the highest wh2n wheat was grown as

sole crop ard was stat'stically superior to sole mustard (Rs. 4416/ha) and wheat +
mustard at 1:]1 row ratio (Rs. 4744/ha) but remained at par with 10:2 row ratio
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(Rs. 6955/ha) seed ratio 83.79,-+16.39 (Rs. 6786/ha) and 6:2 row ratio (Rs. 6783/ha).
Similar findings have been reported by Sharma e? a/. (1985). Thus it is evident from
these findings that any of the above systems {seed or row ratio) can be recommended
to the farmers for increasing total production of oil sead from large area under wheat
without affecting the gross returns that could be obtained by sole wheat. However,
for opcrational convenience particularly harvesting, it would be better to sow 2 rows
of mustard alternated with 6 or 10 rows of wheat.

From the equation for monetary advantage suggested by Willey (1979), it was
ascertained that absolut> value of yield advantage in intercropping systems due to the
value of the additional production of land area ranges from Rs. 514 to Rs. 885,
maximum being in the treatment wheat -+ mustard at 6:2 spatial ratio (Table 2).
Total grain productivity (wheat equivalent ) was higher in mixed and intercropping
compared to that of pure whz2at and pure musrtard treatments except in mixture of
seed of wheat 509 - mustard 509 (Table 2). Howeaver, the land equilant ratio (LER)
in the treatment wheat -+ mustard at 10:2 row ratio was 1:12 against 1.15 of wheat+
mustard in 6:2 row ratio, but the latter recorded lower gross return against higher yield
advantages (15%) as predicted by LER. Similar drawback of LER was also reported
by by Rehman et af (1982).

These results clearly indicated that the practical feasibility of intercropping
wheat and mustard at the most suitable row ratio is 6 to 10 rows of wheat alternated
with 2 rows of mustard und:r agro-ecological condition of R.S. Pura (Jammu).
Hoewever, in the case of seed mixture, the most suitable proportion is 83.79%] wheat{
16.3% mustard,
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ABSTRACT

Growth, digestibility, serum and liver lipid composition on feeding Madhuca
Butyraceq fat (Phulwara butter) at 10 per cent level in the diet to growing albino rats
were studied and compared with hydrogenated vegetable and groundnut oils. Maedhu-
ca butyracea fat promoted growth comparable to the control diets.

The true digestibility of this fat (92%) was almost close to hydrogenated vege-
table oil (94%7). Total lipids, ester cholesterol, free cholesterol, triglycerides in serum
and liver were found to be within normal limits. Histopathological examination of
various organs did not reveal any abnormalities.

Key words : AMadhuca butyracea fat nutrition.

INTRODUCTION

The widening gap betwzen demand and supply of oils and fats necessitated
the need for exploration of unconventional sources of oils. Madhuca butyracea is a
natural fat of tree origin belonging to family Sapotaceae. The fat content in the seed
was reported as 60 per cent {Benerji e? al. 1984)

The physico chemical-characteristics and fatty acid composition of the fat
were reported (Shah et gf 1983). The information on nutritional quality of the fat was
not reported earlier. Hence this study was undertaken.

MATERIALS AND METHODS :

Mad'wca butyracea fat in the present study was supplied by National Bota-
nical Research Institute, Lucknow. Refined groundnut oil and hydrogeneted vegetable
oil were purchased from the local market. The three fats viz., Madhuca butyracea fat,
hydrogenated vezetable oil and groundnut oil were inzorporated in a semi synthetic
diet at 10 per cent level, The composition of the experimental diets was given in

Table 1.

Albino rats of the Wistar strain, weighing between 40-60 g (8 in each group)
were alloted to thre: groups in a randomized block design. The rats were kept in in-
dividual cages and fed ad lib with one of the above diets for 24 wesks. Records
of food intake and gain in weight were maintained. During the experimental period,
the animals were watched carefully for appearance of any abnormal symptoms.

Received on Sept. 23, 1988,
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TABLE 1. Per cent composition of the diets used in rat feeding

Ingredients Madhuca Hydrogenated Groundnut
butyracea fat vegetable oil il
Wheat flour 60 60 60
Green gram dhal flour 25 25 25
Madhuca butyracea fat 9 —_ -
Hydrogenated vegetable
oil — 9 —_—
Groundnut oil — —_ 9
Salt mixture* 4 4 4
Water soluble vitamin*
mixture 1 1 1
Fat soluble vitamin*
mixture 1 1 1
« IS — 7481 (1974)

At the end of the experimental period, the blood was collected from the neck
by decapitation. The blood was allowed to clot, centrifuged and serum was separated.
The livers, kidneys and heart were removed quickly, blotted free of blood and weighed.
One centimeter from right lobe of the liver and other organs were fixed in 10 per cent
neutral formalin for the histopathological examination.

The feed efficiency ratio (FER) was computed from the data on food intake
and weight gain. The true digestibility of the fat was determined at 23 weeks of feeding
from the fat intake and fat excreted through the faeces after making corrections for
metabolic fat.

The serum and liver tissues were estimated for total lipids (Polch er al 1957),
total and free cholesterol (Zak er al 1954) and triglycerides (Vanhand:l and Zilver-
smit 1957).

RESULTS AND DISCUSSION:

The results of the food intake, gain in body weight and feed efficiency ratio
of rats fed control and experimental diets are presented in Table 2,

The F.E.R. of Madhuca butyracea fat was similar to groundnut oil. The
true digestibility of this fat was less than that of groundnut oil and was seen close to
hydrogenated vegetable oil as indicated by the coefficient digestibility in Table 2. This
lower digestibility of the experimental fat could be due to higher melting point (Crocket
and Deuel 1947).
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TABLE 2. F.E.R. & Digestibility of control and experimental rats

Group F.E.R. Digestibtlity {27}
Madhuca butyracea fat 0.27 92
Hydrogenated vegetable oil 0.25 94
Groundnut oil 0.27 97

TABLE 3. ‘Weights of organs in experimental and control rats

Madhuca Hydrogenated Groundnut

Parameters butyracea fat vegatable oil oil
Final body weight (g) 197.9 270.4 198.1
Liver weight (g) 4.31% 4 0.90 6.128 £ 1.49 4.04b-£1.16
As per cent body weight 2.2 + 0.13 2.26 £ 0.16 2.02 4 0.21
Kidney weight (g} 0.92b 4. 0.09 1.3 + 0.29 0.91b 3 0.17
As per cent of body weight 0.46 4-0.12 0.48 4- 0.05 0.47 £ 0.07
Heart weight (g} 0.582 + 0.0% 0.65% L 0.11 0.528 + Q.11
As per cent body weight 0.30 + 0.03 0.24 + 0.02 0.26 £+ 0.02

(+) Standard deviation

Figures with the same superscript are not significantly different (P<0.05).

The weight of liver, kidney and heart sacrificed at the end of feeding did not reveal

ary sigrificant difference when expressed as per cent of bady weight.

Histopatho-

logicalexamination of the tissues, liver,heart and kidneydiinotreveal any abnormalities.

The total lipid and lipid components in serum of rats is given in Table 4.

TABLE 4. Lipid components in serum

Madhuca Hydrogenated Groundnut
Parameters butyracea fat vegetable oil oil
Total lipids (g/100 ml) 0.462 4+ 0.50 0.44* 4+ 0.049 0.492+0.046
Total cholesterol (mg/i00 mi) 89.63b 1 7.14 86.5b 4 5.2 96.32 + 5.99
Ester cholesterol (mg/100 mi) 66.9%b 1 4.7 65.3 4 3.7 7068 4 4.7
Frez cholesterol (mg/100 ml) 2764 2.8 21.3b L 2.4 25.62 + 2.5
Triglycerides (me/100 ml) 1602 4 37.4 141.72434.8 171.3% +£28.00

+ Standard deviation

Figures with same superscript are not significantly different (/0.05)
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The lipid components in serum of rats fed with the experimsntal fat, hydroge-
nated vegetable oil and groundnut oil were found close to each other. The free
cholesterol corcentraticn in serum of rats fed Madhuca butyracea fat was signiflcantly
lower than groundnut oil fed groups. This difference was not significant when compared
with the group fed hydrogenated vegetable oil.

Data on the lipid components in liver of rats is shown in Table 5.

TABLE 5 : Lipid components in liver

Madhuca Hydrogenated Groundnut

Parameters butyracea fat vegetable oil oil
Total lipids {g/100 ml) 7.252 4+ 0.34 6.20 +0.82 6.88* + 0.61
Total cholesterol (mg/g) 7.83 +0.78 7.32 £ 0.61 7.5 + 0.88
Ester cholesterol (mg/g) 5.48 4 0.50 5.12 4 0.37 5.28 £ 0.67
Free cholesterol (mg/g) 2.42 4+ 0.31 2.22 +0.29 2.3 4 0.26
Triglycerides (mg/g) 428 4 2,66 37.2b 13,68 402 4+ 2.06

4  Standard deviation

Figures with same superscript are not significantly different {P<0.06)

The total lipid and triglyceride levels in liver of rats fed Madhuca
butyracea fat were significantly higher than hydrogenated vegetable oil fed group,
but the other lipid components like total cholesterol, esteral cholestzrol and free chole-

sterol were almost close to both controls fed hydrogenated vegetable oil and ground-
nut oil.

Thus from the above obzervations it can be concluded that the Madhuca butyracea
fat does not cause any adverse effcet on growth and tissue lipid composition. Hence

it could be suggested as substitute for hydrogenated vegetable oil and for a variety of
culinary purposes.
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ABSTRACT

Leaf anatomy of four cultivars, three interspecific hybrids and eight hybrid
derivatives of Arachis belonging to different ploidy levels was studied. Data on 13 wild
species is used from the previows report for comparison. The diploid wild species
possessed longer hairs in higher frequences and thicker lamina with thicker palisade
than their tetraploid counterparts. Among the hybrids, the characters such as length of
hairs, thickness of palisade, diameter of palisade, thickness of spongy parenchyma
and lamina thickness showed a gradual increase with the increase in the ploidy level;
but all these characters deviated at the ‘tetraploid’ level in the opposite direction; the
order being represented as 4X <IX <5X <6X.

Key words ;' Leaf anatomy, Groundnut, Interspecific hybrids, Polyploids.

INTRODUCTION

Information on the leaf anatomy of Adrachis is not very extensive, and is
confined to a few earlier repcrts. (Reed 1$24, Hemingway 1957, Yarborough 1957, D’
Cruz and Upadhyaya 1961, Pallas 1980 and Surya Kumari e al. 1983).

Among the other genera of the family, in alfalfa, four ploidy levels were disti-
nguished using stomatal chloroplast number (Bingham 1968). The present study is

undertaken to examine the leaf anatomical characters associated with diffzrent ploidy
levels in the genus Arachis.

MATERIALS AND METHODS

Three triplcids, four tetraploids, one pentapleid and six hexaploids obtained
as hybrids and hybrid derivativesof the crosses between diploid wild species of section
Archis and the cultivars (4n) (Murthy ef al 1981}; four cultivars (4n) viz., ‘chico’,
‘Gangapuri’, ‘Kadiri® and *U.S.-52° of A. Aypogoea are studied. Data on seven diploid

and six tetraploid wild species is used for comparison from the previous report (Surya
Kumari et al 1983).

The studies were made from the epidermal peelings as well as from
transections of lamina. Mature leaves fixed in F.A.A. were used for both peelings and
sections. Epidermal peelings were obtained by scraping with a razor blade (Metcalfe
and Chalk 195)) and were stained with 1 per cent aquecus safran in and mounted in
glycerine.  Slides were sealed with canada balsam. For transections, leaves wefe cut

Reoeivezl on Dec. 1, 1988,



0T F 181

$9 F 161 LF 91 W F LIy PV
L9 F 652 XE  faoooys g x PV
9T F gL §T F ter LT oL F bk qv
S 1F 9L 9 F #i7 ¥ F I e F 60§ PV
07 + 681 X§ a5MIOIBYD "y % n>2.h
0T F T 9T F L81 8 F g 6 T 1.8 Qv
5 5pugAn dypadsrEy
§ b1 F 6L ST F 081 1F¢ VEF 68 PV
A 8t F cIg uy eliig}
et vTF LT 0z F vLI [ARTES | 68 Foor qv
g v 1F O 61 F L02 Fe 8€ ¥ 90v PV
o 7t F sez up undeSuer)
= PIF LT 9T F Z8x £EF 11 L F s aqv
o
0 ?0F 6'ZC I+ 2z I1¥¢ ST F 81y PV .
=] 01 F 21 upy Hrpey
= 80 F tvit 01 F Zig I F¢7 STF yor Qv
=i
=} Lo F e 61 F o0z [ F¢ €2 F po¢ PV )
2 1F pel up %-'sn
1°EF 6°€T 3 T 681 TF gl 81 F 92¢  av
sIeanInYy
n i n z-lu P L
®1RUI0}S BJBWIOLS sneqg Sirey S]] JEULIDP
Jo yigusy Jo sequnpny Jo mduyry JO equunpng -1d3 JO 12quunp

‘Slunapidy - Aptod Jo spsa) WRRD J SPLIGAY SURdSIa)uT PUE SIEARMY JWOS JO SIIOBILYD [2ITU0)HUE Ju3j jo poadsor oy sangms o f ATAVL

76

'



77

Suryakumari et al.

91 F 84T

8TF gl 1F¢ 8 Fote v :
65 T 8ir X9 25u0PH2 'y X WAD
oL Fse 0z F p11 ST L1 et e qv
FAN AR S A £ F ¢yl EF vy e ¥ 8z PV X9  #wonmp p
0s + £9¢ X NYMHOYyY
A S A 74 81 ¥ 101 9+ 91 €T Fo0e Qv
P AN AR S 74 §T F st 9T 6 0€ T #5¢  pY ’
67 -F +97 X9 asuzoonys ‘i ¥ TAW]. 2
VA S A wwF e LF £ F 8s¢  qv
't Fove ST F 191 1+1 wFoe  pv
§9 F $87 X6 asusoonyd 'y x WaoH
£TF oL Tt T 6 F (T 6 F 68 qV
77 F 86l 91 T+ 992 ¢T38 ¥e F oIS pY U002 "y
¥1 F vO1 Xy X JouunIoRy
yiFser 95 F 981 LF st 6 Fzes  qv
81 Fose 9t F 991 o F 01 F LI 09 F 166 PV Xt oty K G
T+ LeT 7
£TF 90T £z F 907 Z Fs 8 F 9.8 Qv
TIF o 9z ¥ 11T gl F 611 01 T 8z e F 6y PV Xy vunueLios -y TAWL ,
1°Z F9°61 ¥v T 8ot st e 6v T 89¢ Qv ‘
STFEIT LE F gLl + T wF sty PV Xt Ususoouyd 'y K AL
9¢1
I'e¥eee o F 161 L Fs1 e Fosy  qv SAANEALIQ PLgAH :
STF T 0z + Lpt oL F LI €9 F 1£€ PV asua0avys p
79 F 6£C X pyMNoYY .
6'1F 94T e F p51 6F T aT -+ €58 qv : )
n NlEE n NnEE NIEE
BIBWO)S BIRWOIS siey siey ][0 JeWLIap
Jo y18uag Jo JaquUInN Jo yFuay JO Pqunny =1da Jo Jaquunyy



Journal of Oilseeds Research

78

6°€ T ¥#91 (X£) 25UB0IOYD "
'L T #$C 't Focr L1TFTI 08 F 08 91 F 97181 X NYAOYIY
8TF ¥ vl
TEF 87l e
I'e FTle 89 F 0'Z¢ 0z F ol 6'S T otvs 0L FTEL (X¢) asuaoovys "p x iy
LTF Ter
1'tF0¢1 _
8L F 8w L8 F + 9 81 F96 89 Fo006 _— I'ST F 290 (XE£) asuaoooyd 'y x AWL
61F 8+t SpLqiy dyradsiapg
1 F €91 :
€9 F ¥og Py T IEr LoToR 81l F 648 LY F 9Fel (ur) ) oy
60 F 6°¢I
0¢F rsl
01 F o9 I'e F¢v'LE 0 F ¥6 T8 Fe00I LTl F §60T (up) undeSuesy
6'0F &°91
LTF ¢81 ‘
0T F89¢ TETF 69 £oF vl T F v 991 F v g6l (uyp) pey
oz F ¢¢L
60F L LT
S'TF Lse ¢LF6TF LoF 1ol 6STFLI6 —_—— 9°Z€ F 1°561 (uh) - SN
PIFO0El sIEAnny
n 1 ewiyouared n n npvyiav n
anssn 05810)s I9jEM ASuods apesied apesijed siuLapida SSAWAIY) PlIgAy [ L1d11ep
JO SSAUNDIYL JO SSaUNDIYL, Jo Imowerg JO ssauydIy L Jo ssauany], BUIUIET -

-unmET] 5 L-Apiofd JO 612401 JUIOGIP JE SPLIGAY IUIAASIoYI] PUE SIEAIINI SMOS JO SIVPEIEYD [EIW0JEDE JUI] Jo J2adsal uf SANEA URA T HIAVL



79

- Suryakumari et al.

09 F 91T
£'9 FIT¢§ 'L F vy 80 FTII 001 ¥ 0ot v'6 T 8T (X9) asuaoopya 'y X WD
0CTF g€l
9 TF 181 X9 25UR0IUYI Y -
1'6 F 00F ¢ T8y goF I I 29 T 9 e $'8 FLQIT X auymiogoy
orF 9l -
0°€EFL9I .
02l F9°€¢ THFTIS 6’1 F Vel £9 F<rIn e £¢1 F I0g2 (x9) asuzosoyd ¥ X TAWL
$TF LU
6T F 96l
£el Freg €L F 8T o'IFoer 08 F0'8 TR T ZTer (XG) asuzorpyy 'y X WAD
TrF Tyl
'y F 761 (xr) FSUIONTYD 'p
E'rTFooe 9b T 89 ETFO8 ¥'6 T80 - QLT F ¥l X IOUDTIOL
6TF 91
L'1F 891 )
1°0L F g+ T8 F 8'bp LTF eI v X006 g6 Foziz  (xp) ooy xt
8T F o€l
0s FoLl 2
89 F bop €9 F 9°LE 81T Fvol 66 F 096 0°€l F 860T (Xp) pritniaiiod "y X AL
AR A4l .
" " n n 1 pv/ay n
anssy a3e1oys miem ewAyouared A3uods apesyed opested sTiIapida S5aLOIY) prq4y f £psizep
3O ssauydIyy JO ssouydIYL JOo Xpweid Jo ssauydlyJ, JO SSoUDdIL eupLe]

L B A UL A



80 Journal of Qilseeds Research

into small bits vertically and the bits of the middle region were taken and processed
through the conventional methods of dehydration, infiltration and embedding.

Sections were cut with a Spenccr microtome at 8-10u thickness, stained with
safrarin fast green double stain and mounted in D.P.X. mountani. Length of stomata
and thickness of diferent tissue layers in transections were measured with an ocular
micrometer. Number of stomata and epidermal cells etc. were counted under a field
area of 0.08 mm?.

RESULTS AND DISCUSSION

The mean values in respect of eleven anatomical characters in the different

plants studied are prescnted in Tables 1 and 2 and a comparison of these charactzars in
different groups under Table 3.

From the present study, it is observed that, the adaxial leaf surface in ground
nut is characterized by - (i} higher number of stcmata and (i)) fower frequency of hairs,
compared to the abuxial surface. Pallas (1989) observed an abnormally higher coodue-
tance from the adaxial side of the leaf in groundnut tha: from th= abacial surface. The
differences observed in the present study lend support to such a find ng.

The diploid species showed high=r values than the Tetraploid species for the
parameters such as: (i) frequency and length of hairs, (ii) frequency of stomata; (iii)
lamina thickness and (iv) thickness and diame‘er of palisade. Tae difference in the
palisade thickness between the diploid and tetraploid species is statistically significant
(‘'t" = 4.11 p>0.01)., Thicker palisade in the diploids than the tetraploids has earlier
been reported in Gossypium. (Tutayuk and Sadykhova 1969) though the lamina was
thicker in the tetraploids.

Leaf anatomical characters such as longer epidermal hairs and smaller size of
stomata are found to be useful in making the plant resistant to wvarious insects and
diseases (Hemingway 1957; D’ cruz and Upadhyaya 1961 and Webster et g/ 1957). In
Arachis, the features such as decreased size of epidermal cells, higher frequency of epi-
dermal hairs, strongly devcloped palisade and higher percentage of wat:r sortage tissue
were found to be associated with drought resistance (Surya Kumari 1984).

It is evident from the present study, that the ’triploid’ hybrids with inter-
mediate values; of their parents i.e. the cultivars and the diploid wild species of the
section ‘Arachis’ are a valuable soutce for further geretic engineering (Table 3).

Among the triploid, tetraploid and hexaploid Hybrids between TM™; < A
Chancoense, characters such as (i) length of hairs, (ii) thickness of palisace, (iii) diame-
ter of palisade, (iv) thickness of spongy parcnchyma and (v)lamina thickness showed a
gradual increase with the ploidy level with the exception of the tetraploid level, the
sequence being 4x>3x>5x>6x. A similar trend was obscrved even when the data

1

for all the hybrids is pooled (Fig. 1 A « D). '
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Though a gradual increase or decrease of a particular anatomical feature with
increasing ploidy is not uncommon (Rajendra et ¢ 1978) and Tutayuk and Sadykhova
1969), the deviation encountzred at the tetraploid level in the present study could not be
ascribed to any specific reason at this stage.
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ABSTRACT

Structure and development of the ovule, embryo sac, endosperm, embryo and
seed coat were studied in 4 wild species and a cultivar of Arachis. The archesporium is
hypodermal and cuts off a parietal cell. Development of the embryo sac conforms to
the Polygonum type. Aerial pegs contain two celled embryo with four nucieate endo-
sperm. Fndosperm development is ab initio Nuclear, Endosperm nodules are ob-
served at the globular embryo stage in the cultivar., Embrayogeny conforms to the
solanad type. Seed coat consists (1) a single layered outer palisade, (ii) 20-25 middle
lIayers and (jii) a single layer of isodiametric celis.

Key words :  Arachis, embryology, seed coat.

INTRODUCTION

Arachis is a South American genus having about 40 to 70 species, belonging to
the subtribe ‘Stylosanthineae’ tribe Hedysareae, subfamily Papilionoideac and family Legu-
minosae (Taub:rt 1894). Most of the species of the genus are diploids (2n = 20) and
only a few arc tetraploids (2n=40). Gregery et al (1973) included the species of Arachis
in seven different sections. Among the tetraploid species only 4. Aypogaea L. is of major
economic importance. Earlier information on theembryclogyof the genusis based entirely
on the cultivated species, A. Aypogaea of section Arachis (Reed 1924; Patel and Narayana
1935; Shibuya 1935; Banerji 1938; Smith 1946; 1955a, 1955b; Conagin 1957; Raman
and Nagarajan 1953 ; Gerassimova Navashina 1959 and Sudha Prakash 1960). Bharathi
(1981) studied the embryological events in three wild species viz. A. chacoense Krap.
et. Grey. nom. rand of section Arachis, A. hagenbeckii Harm and A. glabrata Benth
of section rhizomatosae. The dev.lopment of seed coat was not studied in A, hypogaea
so far. The structure and development of the ovule, embryo sac, endospzrm and embryo
in four wild species and the dev:lopment of endosperm, embryo and seed coat in a
caltivar of A. hypogaen ate presented here.

MATERIALS AND METHODS

The species investigated were 4. duranesis sp. Nov. and A. monticola Krap
et. Rig. of Section Arachis; A. marginata Gardn. of Section Extranervosae and A. pusilla
Benth of section Triseminale and a cultivar N.S. 5o0of A. hypogaea L. of section
Arachis. The plants were grown during the rabi season of 1981 at the regional research
station IARI, Rajendranagar, Hyd:rabad. Flower buds, flowers, aerial and subters-
anzan pegs were fixed in F.A A, and were processed through the conventional methods
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of dehydration, infiltration and embedding. Sections were cut at 8-12u thickness and
stained in Delafield’s haematoxylin.

RESULTS
1. Ovule, Megasporogenesis and Female gametophyte :

The ovules are anatropous crassinuceilate and bitegmic. The micropyle is
formed by both the integuments and the path is zigzag.  The vascular supply to the
ovule ends near the chalaza. The archesporium in the ovule is hyrodermal and
is represented by a single cell in all the species, it cuts off a parietal cell (Fig. 1) which by
further divisiors gives rise to a paristal tissue of 2-3 layers above the megaspore mother
cell. Two megaspore mother cells have been observed occasionally in A. pusilla (Fig.2).
The megaspore mother cell undergoes usual meiotic divisions resulting in a linear tetrad
of megaspores (Fig. 3). In A. pusilla the megaspore mother cell undergoes a meiotic
division and forms a dyad. Out of the two resulting cells, only the cell towards the chalaza
divides further reculting in a triad(Fig. 4). The mature embryo sac is eight nucleate and
consists of an egg apparatus, two polar nuclei and three antipodals. The antipodals are
ephemeral and degneerate prior 1o fertilization in all the species (Fig. §). Starch grains
are seen even from the 4-uncleate stage of embryo sac in A. marginate (Fig. 6).

Most of the ovules in the aerial pegs are found to have a 2-celled embryo with
a 4-nucleate endosperm. Further development of the embryo and endosperm take
place after the pegs penstrate the soil.

2. Endosperm :

Endosprem development is ab initio nuclear. The fertilized embryosac con-
tains starch grains in abundance during its early development. In the wild species, the
starch grains are mostly digested when the endosperm shows 16 nuclei; and the embryo is
in its octant stage; while in the cultivar N.S. -5 they persist upto the globular stage of
the embryo (Fig. 10). Free nuclear divisions in the endospsrm continue until the
embryo reaches early dicotyledonous stage. In A. hypogaeq N.S.-5 a higher number of
endc sperm nuclei occur at this stage (Fig. 8) whereas in the wild species their number is
much less. Wall formation is initiated at the micropylar region when the embryo is at the
early dicotyledonous stage in 4. monticola (Fig. 7); but it is delayed upto the formation
of a late dictoyledonous embryo in the cultivar N.S. -5 (Fig. 9). Endosperm nodules
enclosing 4-5 nuclei are frequently encountered at the globular stage of the embryo
{Fig. 1I) in the cultivar N.S. -5.

3. Embryo :
The dev.lopmental stages in the embryogeny of the cultivar and the wild

species studied presently (Figs. 12-19) conform to the Solanad type of Johansen (1950)
or fall under period I Series C and megarchetype V according to Soueges system (see-
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Fig. 1. A. monticola. Megaspore mother cell Fig. 2. A. pusilla. Twin megaspore mother cells
Fig. 3. 4. marginata. Megaspore tetrad Fig. 4. A. pusilla. Megaspore triad
Fig. 5. A. duranensis. Mature embryo sac Fig. 6. A. marginata. Four nucleate emryo sac
Fig. 7. A. monticela. Early dicotyledonous embryo
Fig. 8. A. hypogaea. N.S.- 5 early dicotyledonous embryo
Fig.9. A. hypogaea. N.S. - 5 Late dicotyledonous embryo
Fig. 10. A. hypogaea. N.S. - 5 Globular embryo Fig. 11. 4. hypogaea. N.S.-5 Globular embryo
{Note the presence of endosperm nodules mmec = megaspore mother cell
" st gr = starch grains, ¢ en = cellular endosperm, sg == synergid, pn = polar
nucleus, dg ant = degenerating antipodals; en no == endosperm nodules)
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PIG.12-23 STAGES ™N THE DEVELOPMENT OF EMBRYD aND SCEQ COAT

Figs.12-17. A. pusilla stages in the development of embryo

Fig. 18. A. duranensis. Linear proembryo

Fig. 19. A. duranesis. Globular embryo

Figs.20-23. A. Hypogaea N.S. - 5 Stages in the development of seed soat
ca = apical cell, cb = basal cell ii = innerintegument, oi = outer inte-
gumrent, pal = palisade, dg ii = degencrating inner infegument, ¢ en =
celluar endosperm)
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Crete 1963). The sequence of divisions during early embryogeny are similar to those
reported earlier (Feed 1924, Smith 1946 and Bharathi 1981).

4. Seed Coat :

The development of seed coat has been studied in N.S. -5 of A. hypogaea.
Initially, the both the outer and inner integuments are two lay:red only. Both the integu-
ments become three layered, each due to the periclinal divisions in the inner layer of the
outer integument and theouter layzsr of the innerintegument. Further pericliinal divistons
occur in the d:rivative layers of the outer integument only. When the wall is about
11-13 lay rs thick, the cells of the outermost layer become columnar, with thick walls
and constitutes the outer palisade (Fig. 21). Concurrent with these changes, the inner
integument gradually di.integrates (Fig. 22) and is completcly obliterated in the mature
seed. Further divisions in the outer integument continue and in the mature seed
it is represented by 23-27 lay.rs. The mature seed coat consists of (1) uniseriate outer
palisade of columnar cells, (i) 20-25 m'ddle layers of parenchymatous
cells containing starch grains, whose size gradually decreases towards the embryo
side and (iii} a single layer of isodiametric c¢.ls which represented the innermost
layer of the outer integument (Fig. 23).

DISCUSSION

No significant differences could be recorded in the developmental morphology
of the diffirent species b.longing to the different sections of the genus, either in the
present study or from the earlier available reports. Multiple archesporium recorded
presently was also recorded earlier in Desmodium paniculatum and Lespedeza stuevei

(Rembert 1969) and Qogeinia oojeinensis (Seshavatharam 1959), belonging to the
tribe Hedysareae.

With the exception of 4. pusilla a linear tetrad of megasporcs was reported
inall the investigated species viz., A. hypogaea (Sec: Arachis) (Benerji 1938), A. chacoense
(Sec. Arachis) and A. hagenbeckii and A. glabrata (section Rhizomatosae) (Bharati 1981)
In addition to the linear tetrads Bharathi(1981) reported ‘T’ shaped tetrads in A. hagen-
beckii. In the present study only a triad was observed in A. pusilla (Section Triseminale).
A sim'ar condi:ion has earl'er been recorded in Qugeinia oojeinensis b:longing to the
same trite by Seshavatharam (1969).

Embryo sac development is uniformly of the Polygonum type in all the species
of Arachis studied. Abundancs of starch grains in the mature emryo sac of Arachis
reported presently was also recordad by several earlier workers in A, Aypogaea (Reed
1924; Gerassimova Navashina 1959 and Sudha Prakash 960). However, in A. mar-
ginata f cection Extranervosae starch grains appear in the embryo sac even from its
4-uncleate stage of development.

In the present stuy it was observed that wallformation in the endosperm was initi-
ated only after the dicotyled onous embryo was well adavneed in its growth in the cultivar
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N.S. - 5 of A. hypogaea. A similar feature has also been reported in A. hypogaea by
Sudha Prakash (1960). However, among the wild species, wall formation is initiated in
A. monticola (Section: Arachis) just before the differentiation of the early dicotyledonous
stage of embryo. Endosperm nodules reported presently in the cultivar N.S. - 5 were
not recorded earlier in any other species of Arachis though they have been reported in
the family Leguminosae in Tephrosia villosa by Johri and Garg (1959).

Wild and cultivated species show variation in some fruit characters, the wild
species being characterised by, low pod set, smaller size of pod and kernel, catenate
pods and a thinner shell. The smaller size of the kernel, in the wild species could be
attributed to the comparatively lesser number of erdosperm nuclei which results in the
poor nutrition of the embryo. The other differences in fruit characters might have
evolved during domestication, due to genetic factors and do not have any embryological
basis.

Though the seed coat in A. Aypogaea is derived entirely from the outer
integument as in many other legumes, the hour glass cells which are characteristic of the
leguminous seeds (Corner 1976) are absent.

Embryological data do not lend any support for the taxonomic treatment of
the genus into several sections.
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COMBINING ABILITY AND GENETIC ARCHITECTURE OF
OIL CONTENT IN CASTOR (RICINUS COMMUNIS L.)
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Castor Research Station Gujarat Agricultural University Sardarkrushinagar-385 506, Gujarat

ABSTRACT

A set of twelve diverse castor genotypes was studied in a partial diallel cross to
investigate heterosis, general and specific combining ability and mode of inhcritance
for oil content in seeds. Considerable degree of heterosis was observed for this quality
character. Variances due to gea and sca revealed that additive as well as non-additive
gene action was involved in the inheritance of seed oil content with predominant role
of non-additive gene action. The parents viz: TMV-5 JM-3 and 240 exhibited sig-
nificant positive gca effects and high per se performance suggesting that parents were
good gencral combiners. The crosses 2-73-11 x SH-38 and SH-15%2-73-11 showed
high sca and heterotic effects eventhough both parents of the crosses poor for per se
peroprmance and gea effects, indicating the presence of non-additive gene action.
The results suggested that exploitation of heterosis for oil seed content in castor
would be possible by selecting specific combinations.

Key Words : Combining ability, genetic architecture, Ricinus Communis L.

INTRODUCTION

Castor (Ricinus Communis 1..) being an important oilseed crop the ultimate
of productivity is the oil yield, which depends on seed yield and oil content. Efforts
are being made to increase se=d yield, but little attention has been paid for oil content.
Thzrefore, presnet study was attzmpted to look into the genetic architecture of oil
content which woull facilitatz the choice of superior parents and in the formulation of
an effective breeding methodology suited for castor.

MATERIALS AND METHQDS

Twelve genotypes of castor viz; VP-1, 240, 48-1, HC-8, SH-57, SPS-35-9B,
SH-15, TMV-5, 2-73-11, SH-38, SH-49 and JM-3 differing in morphological characters
were crossed in all possible combinations excluding reciprocals . All the parents and
ther 66 F hybrids were grown in randomizad block design with three replications at
Regional Rescarch Station, GAU, Sardarkrushinagar during 1985-86. Each plot
consisted of 15 plants having an inter and intra - row spacing of 90 cm. X 60 cm. The
bu'k secd sample of each progeny collected at the time of harvesting from all the repli-
cations was used for analysis of oil content. The analysis of general and specific com-
bining ability variances and effects was done according to Griffing’s (1956) method 2
and model 1.

RESULTS AND DISCUSSIONS

Analy;is of variance revealed thal the variances due to parents, hybrids and
parents vs. hybrids were highly significant (Table-1). Results suggested the presence

Received on March 5, 1988.
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TABLE 1. Analysis of variance for randomized block design.

Source D.f. M.S,
Treatment 7 10.22x%
Parents I1 12.85%x
Hybrids 65 9.84xx
Parents Vs. hybrids 1 5.59%=
Error 154 0.22

XX Significant at P = 0.01.

of sufficient amount of genetic variability for oil content in seeds among the progenies
under study. Out of sixty six ¢rosses studied, nineteen exhibited positive and significant
heterosis and eight crosses showed posi‘ive and significant heterobelteosis. The values
of positive heterosis and heterob:lteosis varied from 2.38 to 7.83 and 1.95 to 5.91 per
cent respectively (Table - 2).  Thus, consid:rable amount of heterosis was observed for
this trait,

TABLE 2. Some selected crosses showing significant positive heterosis for o contznt

Sr. Crosses A A
No. Heterosis Heterobelticosis
1 240 x HC - 8 3.61 3.37
2 SH - 57 x SH - 38 4.68 4.18
3 SH-15 x 2-73-11 5.92 5.37
4 SH-15 x SH - 38 6.26 3.84
5 SH - 15 x SH ~ 49 2.38 2.13
6 2-73-11 X SH - 38 7.83 5.91
7  2-73-11 x SH - 49 4.17 3.38
8 SH-38 x IM - 13 7.29 1.95

The mean sum of squares due to general and specific combining ability were
highly significant (Table - 3). Since the mean squares due to general and specific com-
bining ability do not provide the clear picture regarding the relative magnitude of
additive and non-additive genetic components, the unbiased variance due to both general
(6% g) and specific (6s) combining abilities alongwith the rat'o 6%/4%g were calculated.
The results indicated the presence of both additive and non-additive genetic compo-
nents. But the magnitude of 6% was approximatecly five times higher than the corre-
sponding 6%g suggesting that oil content in seeds appeared to be predominantly under
the control of non-additive gene action.
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TABLE 3. Analysis of variance for combining ability for oil content in castor

Source d.f. Mean sum of
squares
General combining ability 11 6.84xx
Specific combning ability 66 2.83%x
Error 154 0.07
o0? gca 0.48

ol sca 2.76

ol sca/olgea 5.75

*x  Significant at P = 0.01

The estimation of general and specific combining ability with respect to parents
and F, crosses respectively would be of immense use for the characterisation of gcnetic
material (Table-3). The parent TMV-5 exhibited the highest gca effect followed by
JM-3 and 240 for oil content. A positive association of gca effects and per se
performance was observed for these parents. It is therefore, suggested that the above
good general combining parents could bz used extensively in future breeding programme
for the development of high oil content varieties.

An analysis of sca revealed that out of 66 crosses studied 27 crosses exhibited
significant positive sca effects for oil content. The cross 240x HC-8 possessed the highest
sca effect (2.93) whereas the minimum sca effect was recorded for a cross VP-1xSH-57
{0.55). Rest of the crosses possessing desirable sca effects were mid-way between these
two extremes. Among the above 27 promising cross combinations, 14 crosses resulted
from at least one good general combiner. Results revealed that the additive x dominance
type of gene interaction was important in these crosses. The remaining 13 crosses
involving low x low general combiners showed good sca effects, indicating epistatic tvpe
of gene action which may be due to genetic diversity in the form of heterozygous loci.

The combining ability and genetic components analysis have shown the pre-
ponderance of non-additive genetic variance towards the inheritance of oil content in
castor. Under this situation expoitation of hybrid vigour is the best method for oil
improvement as pistillate lines are available in this crop. The importance of additive
genetic variance can not be ruled out. In such a condition maintenance of certain
degree of heterozygosity will be desirable. The most suitable breeding methodology for
improving oil content in castor would be cne which mopsup the additive genetic variance
and at the same time maintains heterozygosity for exrloiting the dominance effect.
Therefcre, to oractice recurrent sclect’on by way of intermating the most desirable
segregants altzrnately with selection appears to facilitate exploitation of the additive
and nonadditive gene effects, simultaneously.
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GENETIC ANALYSIS OF CHARACTERS ASSOCIATED WITH
DROUGHT TOLERANCE IN INDIAN MUSTARD'
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ABSTRACT

Combiring ability analysis was carried out for three physiological characters
related with drought tolerance in Tndian mustard. The characters studiedwere teaf
water potential, relative water content and number of stomata per unit leaf area. Twenty
three parents 60 FS and 60 F,S generated by line < tester mating design were studied
during rabi 1984-85. Mean squares due to genotypes were significant for all the
three traits in both F; and F, generations. The study indicated the preponderance
of non-additive gene effects in the expression of these traits. In general, RH 7827,
RK 1418 CSR 212 and V10 were good general combiners. Among the cross
combinations, several crosses exhibited consistency in performance with genearation
advancement for all the traits Most of the crosses were the resultant of at least
one good combining parent. The results have been discussed in relation to breeding
methodologies in Indian mustard.

Key Words :-Indian mustard, drought tolerance, genetic analysis.

INTRODUCTION

Ind’an mustard (Brassica juncea 1.. (Zern. and Coss.) is reckoned as the most
important oilseed among the Brassica group because of its high production potential.
But under Indian conditions, it is generally grown on soils with limited water storage
capacity as a rainfed crop. Even under conditions of limited irrigation it has been
found to suffer from moisture stress at one or other stages of crop growth, depending
upon the winter rains or availability of irrigation water.

Different breeding strategies for the development of higher yielding genotypes
with drougbt tolerance are currently receiving considerable atfertion. Theses different
approaches arc based more on the rhysiclogical mechanisms influencing vield under
drought. By and large, the studies in Indian mustard have been conducted under
normal conditions of irrigations ard very little is krown about the extent of variability
of physiological characters under limited moisture envircrments. Therefore an attempt
was made to study the genetic architecture of some physiological characters
responsible for drought tolerance in Irdian mustard to enable a breeder to persue a
systematic breeding programme.

MATERIALS AND METHODS

Twenty widely diverse female lires of Indian mustard selected at random were
hybridized with three moderately drought tclerant, broad based male testers (KRV
tall, KRV 24 and RH 7827) during rabi 1983-84.  All the 23 pareunts, their 60 F,S
and 60 F,S (generated during Kharif, 1984 in Kashmir) were grown in Randomised Block
Design with three replications during rabi 1984-85 under moisture scarcity conditions at
Kanpur. The genotypes were sown in a three row plot at a spacing of 50 cms. and 15

L. Part of the Ph.D. thesis sybmitted by Senior author in Genetics and plant breeding at Chandra
Shekhar Azad University of Agriculture and Technology, Kanpur.

Reczived on Dec. 11, 1988,
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cms. between and within Tows, respectively. A single non-experimental row was
grown all around the experimental area. The parents, ther F,S and F,S were
studied for leaf water potential using Plant water Status Console, Relative Water content
(Weathrly and Slatyer, 1957) aund number of stomata per unit leaf. area. Observations
on these characters were recorded on five plants selected at random among those of each
parent and hybrid, and ten plants from F, populations. Leaf water potential was
determined on the fourth leaf from the base and other two characters from five randomiy
selected leaves of cach selected plant. The data was then averaged to a single

basis.  Thecombining ability analysis was carried out uysing the methodology of
Kempthorne {1957).

RESULTS AND DISCUSSIONS

The mean squares due to genotypes (Table 1) were highly significant for all
the three charactzrs in both F, and F, generations indicating thereby presence of con-
sidzrable variation in the material. The interaction mean squares due to line x fester
were also significant for all the characters in both the generations.

TABLE 1. Analysis of variance for combining ability with respect to three physiological characters in
Indian mustard.

Source D.F. Leaf water Relative water  No. of Stomata per
potential content unit leaf area
F1 F2 F1 F2 Fi F2
L] * & LR} %
Replications 2 1.03 ¢.72 14.26 5.56 0.16 0.13
LA (L] ¥ L1 ¥ LR
Genotypes 59 5.47 7.04 140.27 101.33 30.11 34.37
Lines 1% 5.96 6.62 135.35 81.09 26.02 25.38
Testers 2 8.37 13.35 206.56 43.28 13.49 20.08
* xk »k *E *k E L)
Line x tester 38 5.07 7.02 138.95 114.50 33.02 39.62
Error 113 0.11 0.12 G.80 a.75 G.15 G.it
4 geca (M&F) 0.06 0.57 0.94 1.51 0.38 Q.49
6 sca 1.65 2.30 46.05 7.9 10.96 13.17
P* = 0.05 **p == 0.01

The analysis of variance for combining ability revealed predominance of specific
combining ability for all the characters. The non-additive variance component tended
to ificrease’ in the F, gencration. . Among the testers, RH 7827 exhibited significant
and positive gea effect for number of stomata per unit leaf arca in both the gererations
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TABLE 2. Estimates of gca effects with respect to three physological characters in Indian mustard

r4%
o

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.

Parent Leaf water Relative water No. of Stomata
Males potential content unit per leaf area
Fl F2 Fi F2 Fl F2
* % LX *% *% E 3 ] ok
KRV tall 0.3  -0.49 1.8  -0.76  -0.32  —0.39
Xk L2 ] e . L 2
KRV 24 0.35 0.17 002  -0.15  -023  -0.27
x K LR *k * % LX
RH 7827 -0.03 0.32  -1.85  -0.92 0.55 0.66
S.E. (gim) 4+ Females 0.04 0.04 0.12 0.1l 0.05 0.04
x W 3 ak x ik L L3
K1 0.16 0.91 -1.38 3.57 1.3 -2.74
x® ER ] ¥k R 3
All 0.05  -2.09 1.50  -5.30  -0.08 2.19
'k *R LR ] LR} * A x%
Laha-101 0.47  -0.83  -3.35  -2.24 2.04 0.43
E S ] LR L T3 E 2 ] ah £ XS
RK 8201 0.51 0.55  -1.77 1.98 0.65  -0.74
x % W k% L3 ¥ LR
RK 8202 0.26 029  -3.22  -1.58 2.54 0.6l
"X K * ® %
KR 5610 0.52  -0.33 1.92 0.77  -0.07 .06
ER ] LR .k L3 L 3] [ 1]
Varuna 1.28 -0.50 5.63 -3.12 -2.08 1.31
* ¥ LY ] L% ] LR xk EL ]
KRV 47 0.70  -0.%5 3.0 -6.45  -1.06 3.93
- x ' T Ty %
RK 1418 0.55 0.46 2.55 1.06 03 -1
CSR 975 -0.64 037 1.3 1.80 018 -0.80
% - % T % > EL
CSR 212 0.60 il 2.04 642  -1.82  -2.09
RK 8204 0% 0% 4% 24 o 0.3
LR L L] EE ] k% LE ] * W
V10 0.50 0.94 0.7 206 092 0.9
Y] * % o * E 3 -k
B 85 0.93 0.88  5.44 202 3.3 o'er
RLM 608 0.08 0.16 -3.47  -1.13 0.28 2.85
RH 30 1.5 097 455 0.39 1.55 0.62
T 5909 -0.33 o3 -3.04 0.11 0.87 0.10
B 30 1.3% 0.14 5.64 145 255 0.71
RLM 82 13 oWy M 1.83 3.% 2.5
PR 18 -1.00 0.04 -3.5 0.33 0.0  -0.57
_SE (gif) + 0.11 0.12 0.30 0.29 0.13 0.11
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(Tabl2-2). The lines which showed significant and positive gea effects in both the F,
and F, genzrations were RK 1418, CSR 212 and V10 for leaf wator potential, RK 1418
CSR 212, Vi0, B35 and B30 for relative water content and Laha 101, RK
8202, RLM 608 RH 30 and T 5909 for number of stomata per unit leaf arca.
Considering the level and consistency of gea estimates of F and F, generations, these
parents appear to be superior combiners and can be used as suitable donors for various
physiological characters. Exceptional generation dependant combining ability effects
of these parental mat rials could be attributzd to cither genotype x env'ronment interac-
tion effect or non-additive inter-all lic interact’'on. Considering the fact that the
materials under study contained significant geretic component for, hither to unknown,
physiological characters, it would be feasible to involve them in an appropriate
breeding programme which could exploit comparatively more non-additive g:netic
component than the additive one.

In respect of specific combining ability effects, high sca effects for all the three
physiological characters was observed in several crosses. In both the generations the
cross combinations involving parents with positive and negative gea effects exhibited
positive or ncgative sca effects. On the other hand, combinations wh:re parents had
negative gea effects manifested positive sca effects.  In general, it could be suggested
that sca cffects of any cross combination does not necessarily depend on the level of
gca effect of the parents involved. Sim‘lar inference has been made from the study of
other traits (Yadav er al; 1974, Labala et a/; 1975 and Badwal et af; 1976).

The inconsistancy in the sca effects observed in different generations could be
atiributed either to dominance x dominante interaction. This could al:o result due to
either complementary epistatic interactions or large amount of non-allelic int:ractions
governing the expression of a particular character. However, some crosses did retain
their supreior performance eveh in later gererations to a considerable extent, indicating
that additive gene effects were also important in the inheritance of these characters.
The crosses which retained superior pe:formance in both the gencrations were cight in
number for watzr potential, ten for relative water content and eight for number of
stomata per unit leaf arca (Table-3), This parallel behaviour of the parents for gca
effects and diffzrent crosses for sca effects for the three physiological charact:rs studied
was of significance.

Considerable progress has been made in the understanding of physiological chan-
ges brought about by water stress and effects of these changes on crop growth and yield.
Drought resistance is the result of manyfrequently indz2pendent phy:iclcgical characteris-
stics whose interaction has not yet been fully clucidated. Most of these charact.rs are
under polygznic cantrol and probably exhibit considerable genotype x envircnment
interaction, Tt is little wonder, therefore, that plant breecers have not succeeded much
in breeding speicifically for drought resistance through selection based on physiclo-
gical processes. However, the present study should make a breeder’s job consid rably
easier. It is possiblc to use the good general combiners as donoers in an appropriate
breeding programme. It is also possiblz to use cross combinations with superior per-
formance for selecting desirable segregates in advaoced generations.
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TABLE 3. Selected crosses with significant sca effects both in ¥y and F, generations in Indian mustard

S.No. Leaf water poteniial Relative water content No. of stomata per
unit leaf area

1. 5x1 5x1 15x1
2, 16x1 | 8x1 17x1
3. 22x1 16x1 22x1
4. 11 x2 1 x2 23x1
5. 15x2 15%2 6x2
6. 23x2 18x2 13x2
7. 20%3 23x2 163
8. 223 20%3 183
9. — 213 —

10. —_ 22*3 -
Note :- The parents involved in the crosses are serially numbered in table - 2
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PERFORMANCE OF SOME LINSEED VARIETIES ON DIFFE-
RENT DATES OF SOWING UNDER RAINFED CONDITION

R.K.S. Tomar & G.L. MisHRA

Jawaharlal Nehru Krishi Vishwa Vidyalaya Regional Agricultural Research Station,
Tikamgarh (M.P.)-472 001,

ABSTRACT

Sowing of six varieties of Jinseed (RLC-1, RLC-3, RLC-7 R-1156, R-552 & J-23-10)
on four dates of sowing (30 Oct, 9 Nov, 21 Nov, & 30 Nov. 1986 and 16 Oct, 27
Qct, 6 Nov,. & 16 Nov. 1987), showed that the highest vield of 11.01 Q/ha was
recorded from the  earliest date of sowing which was significantly
superior to the second, third and fourth dates of sowing. The growth parameters
like plant height, number of primary and secondary branches and yield attribute
characters viz., Number of capsules, grains per capsules, grain and straw yield per
plant, test weight and harvest index were the highest in the first date of sowing.
However, the differences in harvest index were not significant in 1985-86.

Variety RLC-3 gave the highest grain veild (1236.0 kg/ha) followed by J-23-10
{1043 Ogkgrhal. The growth and yield attributes showed maximum expression in the
variety RLC-3.

Key words: Linseed, Date of sowing, varieties,

INTRODUCTION

Bundelkhand region of Madvha Pradesh has about 60 per cent irrigated area out
of which about 50 per cent fall in clay-loam soils. Soybean-wheat, Jowar-wheat/gram/
Linseed is the common crop rotation followed. At present orly local varie‘ies are being
grown which are v.1y low yielding. Therefore there is a need for high yielding varieties
suitable to the climatic conditions prevailing here for early as well as delayed sowings
Although werk on this aspect has bezn done elsewh re in M.P. by Shrivas ef al. (1976)
and Jakhmcla ef al. (1973), information on this aspect is lacking for this region. The-
refcre the present wcrk was undertaken and the results obtained are reported here.

MATERIALS AND METHODS

A field experiment was conducted at the Regional Agricultural Research
station, Tikamgarh during Rabi 1985-86 and 1986-87 in split plot design with dates of
sowing as main treatment and varieties as sub treatment replicated thrice. The soil
of experimental site was clay loam with 7.5pH and 307,330, & 20 kg/ha of available
N,P,O, & K,0 respectively. Six varieties (RLC-1, RLC-3, RLC-7, R-1156, R-552,
& J-23-10) were sown on four dates of sowing (30th Oct, 9th Nov.2Ist Nov., 30th
Nov., 1985-86 and 16th Oct., 27th Oct., 6th Nov., ; 16th Nov., 1986-87). The plot
size was 5x3 sq.m. with a row spacing of 25 cm. At uniform basal dose of NPK @
40:20:10 kg/ha in the form of Urea, single super phosphate and Muriate of Potash
respectively.

Days to flowering, maturity, p]ant‘ height numbcr of primary ard Secordary
branches, numb:r of capsules, number of grains per capsules, test weight, grain and

Received on Dec. 28, 1988.
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straw yield per plant and per hectare were recorded and the harvest irdex was calcu-
lated.

RESULTS AND DISCUSSION

Effect of dates of sowing :

Crop duration :- The flowering in October sown crop (D1) started in 44.8
days which was 52.7 days in the late sown crop (D4) (Table-1). The total maturity
period was only 119.3 days in late sown crop (D4) but the maturity (135 days) was
delayed in the early sown crop. This indicates that the reproductive phase of the
early sowing Crop (D1) was 90 days as against only 66 days in the late (D4) sown crop.
This factor ultimately influenced the grain yield.

Growth components :- The data in Table-2 show that the maximium plant
height (50.88 c¢m.) the number of primary branches (4.91) and Secondary branches
(15.45) were recorded in the early sown crop (D1) and there was a significant reduction
in the late sown crop (D3 and D4). The plant height, number of primary and seco-

ndary branches and days to maturity reduced and the vegetative phase increased with
delayed sowings.

Yield Attributes :- The maximum number (54.48) of capsules, number of
grains (9.04) per capsule, grain (2.75) and straw (6.03 gms.) per plant and test weight
(8.04 gms.) were Tecorded in the earliest sown crop (D1) followed by the later (D2)
sown crop . There was a gradual reduction in respect of these attributes in D3
and D4. (Table-2).

The harvest index was significantly higher in D1 and D2 than D3 and D4
during both the years but it was statistically significant in 1986-87 only. (Table-3).

Grain yield - Data (Table-3) indicated that crop sown at the carliest (D-1)
gave higher grain and straw vield than the crcp sown on later dates during both the
years. Every ten days delay in sowing reduced grain yicld by 9.29, 20.94, and 33.8, per
cent during 1985-86 and 8.77, 19.34 and 30.80 per cent in 1986-87. Significant reduction
was observed in grain yicld with successive delays in sowing, due to unfavourable con-
ditions of temperature and humidity, particularly during grain filling and development,

These results are confirmatory with Ghamrawy (1959) Shrivas et al. (1976)

Jakhmola ef al. (1973) and Anonymous (1985) who also found significantly higker yeld
in early sowings.

Response of Varieties

Crop duration:- The initiation of flowering occured in 47.5 and 41.1 days
in RLC-7, 58.5, and £0.1 days in RLC-3 during 1985-86 and 1986-87 respectively while
maturity period ranged from 127.5 and 118.5 days in RLC-7 and 133.5 and 125.6 days
in RLC-1 in 1985-80 and 1986-87 respectively. The duration of flowering and total
maturity period differed significantly among the varieties (Table-1).
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Growth compoments ;- Significant differences were observed in the growth
components i.c. plant height, Primary and Secondary bracnhes in different varieties
during both the years. The plant height ranged from 35.7 in RLC-7 to 56.04 cm. in
RLC-1 showing significant differences between the varieties. More number of primary
(5.04) as well as secondary branches (16.70) per palnt were observed in RLC-3 (Table-1)

Yield Attributes :- The total number of capsules, grain and straw weight per
plant and test weight was higher in RLC-3 during both the years. Number of grains
per capsules was significantly higher in RLC-3 during 1986-87. However, number of
grains during 1985-86 were significantly higher in J-23-10 {Table-2).

Variety RLC-3 suparseeded significantly all the other varieties in both the years
with respect to straw yield (Table-3). Harvest index was significantly higher in RLC-3
in 1985-86 and R-1156 in 1986-87. The harvest index of RLC-1 RLC- 3and R-552 was
significantly higher than variety J-23-10 but without significant differences among the
first three in 1986-87". (Table-3).

Grain yield ;- The varieties differed markedly in grain yield in both the years
{Table-3). Variety RLC-3 gave significantly higher grain yield than all the other varieties
in both the years. Variety J-23-10 was the next best on the basis of Yicid during both
the years. Varieties RLC-1 and RLC-1156 (1985-86) were at par but were significantly
superior to varieties RLC-7 and R-532. Varieties RLC-1 and J-23-10 (1986-87) were
at par but, showed significantly highsr yeld than variet’es RLC-7 and R-552. Signi-
ficant varietal differences iu relation to grain vield has alread» been reperted by Tomar
(1984). The probable reason for the maximum yield in RLC-3 may be due to cumulative

effect of growth and yield atiributes and its genetic constituents suitable for the local
climatic condition.
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GENE EFFECTS FOR THE INHERITANCE OF FLOWERING
AND MATURITY PERIOD IN LINSEED LINUM USITATIS-
SIMUM L.

G.M. Tak

ABSTRACT

The variations among generation means of three linseed (Linum usitatissi-
mum L) crosses for flowering and maturity period was partioned. Various scaling
tests indicated the presence of digenic and trigenic interactions for these develop-
mental traits and inadequacy of the trigenic interaction model, which may be due to
linkage or higher order interactions. Estimates of genic effects revealed that both
additive and dominance effects togsther with additive x additive and dominance x
dominance with their trigenic interactions were present in the three  crosses for days
to maturity while additive and dominance alongwith some of the digenie and trigenic
non-allelic interations were significant for days to flowering. The type of epistasis was
in general complementary. Implving that there was a good scope  of sclections for
these two characters.

Key words : Gene effects, Linsecd

INTRODUCTION

Linsezd bzing one of thz important oilseed crops, the suitability of generation
means technique in understanding the role of epistatic interaction in the expression of
developmental traits viz. fiowering and maturity period has not been adequately tested
in the genetic imnarovement of linseed (Linum wsitatissimusn L). Tacrefore, an attempt
was made to partition the generation means of 18 generations including parents of the
three linseed crosses for the afore-mentioned traits.

MATERIALS AND METHODS :

Th: experimental material comorised the three crosses, Himalinixflake-I, KL-43
LHCK-69 and Ne:lam x Aoyogi, th parent were of both seed and flax type with diverse
origin. From these three crosses 18 gencrations viz F,,F,, F;, By, By, By ,B,, By,
F,, F,, FP,,, FP,, and B,. F,, B,F,, B;S, B,S including the parents were developed,
in each cross and this marterial was grown for evaluation in a compact family block at
Kangra (HP) during rabi 1986. Each plot consisted of a single row of 30 cms. Data
were recorded on ten randomly selected plants from cach gezeration, however, 30 plants
were taken in case of F, and F, for the two traits under study. The data ccllected
were analysed for each generation block-wise on individual plant basis and lat 1 peoled
over blocks with respect to mean and standard errer. Thz geacrafion means with the'r
standard rerror were further utilized for detection of non-all lic int rac'ion and estimates
of various genic effects using the proceedure of Mather and Jinks (1982).

Received on June 14, 1988,
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Growth compoments - Significant differences were observed in the growth
components i.e, plant height, Primary and Secondary bracnhes in different varicties
during both the yeats. The plant height ranged from 35.7 in RLC-7 to 56.04 cm. in
RLC-1 showing significant differences between the varieties. More number of primary
(5.04) as well as secondary branches (16.70) per palnt were observed in RLC-3 {Table-1)

Yield Antributes - The total numbear of capsules, grain and straw weight per
plant and test weight was higher in RLC-3 during both the years. Number of grains
per capsules was significantly higher in RLC-3 during 1986-87. However, number of
grains during 1985-86 were significantly higher in J-23-10 (Table-2).

Variety RLC-3 suparseeded significantly all the other varieties in both the years
with respect to straw yield (Table-3). Harvest index was significantly higher in RLC-3
in 1985-86 and R-1156 in 1986-87. The harvest index of RLC-1 RLC- 3and R-552 was
significantly higher than variety J-23-10 but without significant differences among the
first three in 1986-87". (Table-3).

Grain yield :- The varieties differed markedly in grain yield in both the years
(Table-3). Variety RLC-3 gave significantly higher grain yield than all the other varieties
in both the yoars. Variety J-23-10 was the next best on the basis of Yicld during both
the years. Varieties RLC-1 and RLC-1156 (1985-86) were at par but were significantly
superior to varieties RLC-7 and R-552. Varieties RLC-1 and J-23-10 (1986-87) were
at par but, showed significantly highar yleld than varietes RLC-7 and R-552. Signi-
ficant varietal differences in relation to grain yield has alread* been repcrted by Tomar
(1984). The probable reason for the maximum yietd in RLC-3 may be due to cumulative

effect of growth and yield attributes and its genetic constituents suitable for the local
climatic condition.
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GENE EFFECTS FOR THE INHERITANCE OF FLOWERING
AND MATURITY PERIOD IN LINSEED LINUM USITATIS-
SIMUM L.

G.M. Tax

ABSTRACT

The variations among generation means of three Hnseed (Limwm usitatissi-
mum L) crosses for flowering and maturity period was partioned, Various scaling
tests indicatcd the presence of digenic and trigenic interactions for these develop-
mental traits and inadequacy of the trigenic interaction model, which may be due to
linkage or higher order interactions. Estimates of genic effects revealzd that both
additive and dominance effects together with additive x additive and dominance x
dominance with their trigenic interactions were present in the three  crossts for days
to maturity while additive and dominance alongwith some of the digenic and trigenic
non-allelic intcrations were significant for days to flowering, The type of epistasis was
in general complementary. lmplying that there was a good scope of selections for
these two characters.

Key words : Gene effects, Linseed

INTRODUCTION

Linsead bezing one of the important oilsecd crops, the suitability of generation
means techniqus in uadzrstanding the role of epistatic interaction in the expression of
dsvelopmzatal traits viz. flowering and maturity period has not bzen adequately tested
in the genetic imarovement of linsecd (Linum usitatissimum L). Ticrefore, an attempt
was made to part.tion the generation means of 18 generations including parents of the
three linseed crosses for the afore-mentioned traits.

MATERIALS AND METHODS :

Thz exparimental matzrial comorised the three crosses, Himalinixflake-I, K1-43
LHCK-69 and Ne:lam x Aoyogi, th parent were of both seed and flax type with  diverse
origin. From these three crosses 18 generations viz F,,F,,F,;, B, B;, B,,,B,,, B,,
F,, F,, FP,,, FP,, and B,, F, B,F,, B,S, B,S including the parents were developed,
in each cross and this marterial was grown for evaluation in a compact family block at
Kangra (HP) during rabi 1986. Each plet consisted of a single row of 30 cms. Data
were recorded on ten randomly selected plants from each ge-eration, howevir, 30 plants
were taken in case of F, and F,; for the two traits under study. The data ccllected
were analysed for each generation block-wise on individual plant basis and lat r peoled
over blocks with respect to mean and standard errcr. The geacration means with the'r
standard rerror were further utilized for detection of non-all. lic int rac’ion and estimates
of various genic effects using the procecdure of Mathcr and Jinks (1982).
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RESULTS AND DISCUSSIONS :

The estimates of scaling tests and the genic effects for the two developmental
traits are presented in Tables 1 and 2 and discussed as under :

DAYS TO MATURITY

The phenological trait davs to maturity is impotrant in this crop as this trait
has been found invariably to be associated with higher seed yield. The digenic and tri-
genic interactions were found to be significant for this trait, in the three crosses under
study, and also the presence of linkage. From the perusal of the data the estimates of
genic effects revealed that both additive and dominance genic effects were found to be
present and most of the genic effects were also present in cross 1 and cross I, while in
cross I11, dominance X dominance (lab), additive X dominance x dominance {ja/bc)
and dominance X dominance X dominance (labe) were absent.  Similar signs of
h and I revealed the presence of complementary type of gene interaction
associated with signilicant additive genic efext; which imnly that there was a
good scope of selection for the character., Additive genic effects for the character
were aiso found by Rai and Das (1974), Kumar and Chawhan (1980} and Rao and Singh
(1985), while non-additive genic eTects found in this study were supported by the
findings of Chu er a/. {1976). Thakur and Rana (1987) and Satpathi er a/ 1987, Ne-
pative heterosis although low in magnitude over the mid parent in ali the three crosses
was observed which implies that F| had lower value than its lower parent, and there-
fore is of practical utility for selection of early maturity,. In all the three crosses the
inadequacy of trigenic interaction model revealed the presence of linkage or higher order
interactions involving four or more number of genes at any loci.

DAYS TGO FLOWERING :

Significant scaling tests both digenic and trigenic revealed the presence of non-
allelic interaction in the three crosses under study for days to flowering. Estimates of
genic affects revealed the presence of additive, dominance, additive dominance X domi-
nance and additve x additive X dominance type of digenic and trigenic interactions
for cross I and II. Similar findings were also reported by Chu er af (1976). Badwal
and Bains (1974) Rai and Dass (1974), Kansal and Gupta (1981) and Rao and Singh
(1985). Additive gene effects were higher than dominance effects in all the three crosses
as also observed by Kansal and Gupta (1981), fittinz of trigenic interacting model has
indicated the inadequacy of this madel in the three crosses, which appears to be due to
the presence of either differential fertility or linkage among interacting genes or higher
order interactions at four or more gene loci in 3 crosses.

On the basis of sizn of h and I, the type of interaction was predominantly comple-
ment type in cross I andI1,. The presence of complementary type of epistatis would expose
the detectable genetic variance in the population and the probabiiity of obtaining recom-
binants that are earlier than a early flowering, would be increased considerably. For
developing high yielding and esily flowering cultivars from the pupulation of this type,
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it would be worthwhile to use a breeding proceedure such as bi-parentalcross approach
which would break the undesirable linkages following recombination.
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STUDIES ON INTERCROPPING IN CASTOR

P.G. Pater, 1.D. PATEL, M.K. PATEL AND 1.V, PaTEL!
Castor Research Station Gujarat University Sardar Krishinagar - 385 506.

ABSTRACT

. Castor being a long duration crop, the possibility of taking up an inter-
crop in between the rows, thereby increasing and stabilizing the returns has been ex-
plored in Aruna, GAUC-1 and GAUCH-1 under rainfed conditions. Three short
duration crops namely groundnut, cowpea and sesamum were selected as intercrops.
Amor}g the cu]uvars GAUCH-1 produced highest yields both as pure crop and in
combination with all three intercrops. In general intercropping reduced castor yields
as much as 24.4% in 1983-84 and 41.7% in 1984-85. However, differential
production potentials of'.castor and intercrops over the years confirmed the advantage
of enhancing and stabilizing the returns from intercropping. Ameng Intercrops,
cowpea produced higher yields than groundnut as well as sesame. The same in combi-
nation with GAUCH-1 recorded the highest gross returns of Rs. 5821/ ha compared
to Rs. 3581/ha from sole crop of hybrid. Despite considerable reduction in pro-

duction potentials of castor, intercropping cowpea and groundnut proved to give
higher and stable returns than crop of the varie-ies as well as the hybrid.

Key words : Intercropping, castor.
INTRODUCTION

The beneficial effects of intercropping in increasing and stabilizing the returns
per unit area are well known{Saraf er a/. 1975 and Rahaman et al. 1982).Since the inter-
rowspacing is wide enough and currently available castor cultivars take about 60-70 days
to cover the land, considerable scope exists for taking a short duration crop in between
the rows. Inthatitis an attempt to assess the overall performance of intercrop combi-
nations involving popular castor cultivars and three other prominent crops of the region
in semi-arid tract of Gujarat.

MATERIALS AND METHODS

The expsriment comprising three castor cultivars viz., Aruna, GAUCH-1 and
GAUC-1, intercropped with groundnut and cowpea in 1:2 row proportion and sesame
in 1:1 row proportion was laid out during rainy season in 1983-84 and 1984-85 at
Castor Research Station, Gujarat Agricultural University, Sardar Krushinagar Campus
representing semi-arid climate. Sole crop of three castor cultivars, three intercr?ps
and resulting nine intercrop combinations were grown in Randomised Block Design
with three replications under rainfed conditions. An inter-row spacing of 90 ¢m and
intra-row spacing of 20cm was adopted in all the plots. Two Tows of groundnut and
cowpea at 30 cm distance and one row of sesame at 45 cm  distance were placed in
between two rows of castor. The fertilizer was applicd as per recommended dose for
different crops.  Need based plant protection measures were taken to save all the
crops from the attack of insects and diseases. The yield of all the crops were calcul.ated
on hectare basis and the monetary return was worked out on the basis of prevailing

1. Rescarch Scientist (Oilseeds). Gujarat Agricultural University Junagadh.
Received on Sept. 30, 1988.
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prices during corresponding year. Land equivalent ratio (LER) was worked out with
the help of formulae suggested by Rahman et al. (1982).

RESULTS AND DISCUSSION

Seed yield

A perusal of the data presented in Table-1 indicated the yvield superiority of
GAUCH-1 in pure stand and in combination with intercrops. The seed yields of all
three cultivars were adversely affected by imposition of intercrop. The seed yields of
GAUCH-1 and Aruna were considerably high during the first year as compared to the
second year and the reverse was true for intercrops, probably due to prolonged monsoon
with 32 rainy days and 509 mm rainfall in 1983-84 compared to 25 rainy days and 525
cm total rainfall during 1984-85. Further, short duration intercrops got benefited from
condensed monsoon in 1984-83 and long duration basecrop of castor availzd of prolonged
monsooen during 1983-84, possibly due to internal competition for nu‘rients and water.
Reddy et al. (1965) reported considerably lower yields of castor in mixtured
stands as than those of pure crop. The average yield data of two years showed that
the inclusion of cowpea as an intercrop with all the castor cultivars increased
the total production than castor cultivars grown as a sole crop. The highest
total production of seed (1420 kg/ha) was achieved with GAUCH-1 + cowpea (1:2)
combination, followed by Aruna -+ cowpea (1:2) and GAUC-1 + cowpea (1:2).
In a similar study Desai and Goyal (1980) reported the highest seed yields with the inter-
crop combination of castor and sesame in 1:1 ratio.

ECONOMICS

Economics of production is ultimate criterion for selecting the best crop combi-
nation. In the present study, GAUCH-1 and cowpea combination in 1:2 row propo-
rtion gave significantly higher gross monetary returns during both the years of experi-
mentation (Table-2). The highest gross returns (Rs. 5821/ha) were achieved with
GAUCH-1 cowpea J- combination which were significantly higher than all the other
treatments except GAUCH-1 - sesame, Aruna + cowpea and GAUCH-1 -+ grouadnut
However, intercropping of cowpea, sesame and groundnut in castor cultivars has
resulted in considerably higher returns than those of corresponding pure stands.
Among the cultivars, GAUCH-1 proved highly productive. All the intercrop combi-
nations with GAUCH-1 were more profitable than the intercrop combinations of the
other two cultivars. The additional returns accrued from intercropping cowpea, sesame
and groundnut in GAUCH-1 over the pure crop were Rs. 2240, Rs. 1474 and Rs. 1038/
‘ha respectively. Prasad and Varma (1986) reported that intercropping green gram and
‘black gram in castor has resulted in significantly higher net returns than pure crop of
castor.

LAND EQUIVALENT RATIO (LER)

The land equivalent ratio (LER) is an indicator of efficient land utilization
for intercropping systems (Jha and Chandra, 1982). In 1983-84 the values of LER
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TABLE 1. Production potentials of castor cultivars as influenced by imposition of selected grain legumes
as iatercrop.
Seed vield (kg/ha)
Sole and 1983-84 1984-85 Mean -
S.No. intercrop —
- combinations Base Companion Base Companion Base Companion
crop crops crop crops crop crops
1. Aruna 1010 — 571 — 791 —
2.  Aruna+G'nut (2) 360 417 239 306 300 362
(2253) (3395) (2824) .
3.  Aruna}Sesame 503 235 145 470 324 353
4. Aruna-cowpea 576 559 241 1036 409 788 -
(679) (2818) (1349)
5. GAUCH-1 1087 — 531 — 509 —
6. GAUCH-1+4G’nut (2) 538 319 254 431 396 375
(1667) (3704) (2688)
7. GAUCH-1 +sesame 691 293 238 478 465 386
8. GAUCH-1-cowpea 873 501 330 1144 597 823 .
. (540) (1900) (1270)
9. GAUC-1 669 — 712 — 691 —
10. GAUC, 1+G’nut 232 285 279 327 256 306
(1775) (3758) 2767
11.  GAUC.14sesame 521 216 338 455 430 336
12. GAUC.1+cowpea 483 384 201 1190 342 787
. (594) (1801) C(1198)
13,  Groundnut (GAUC.1) — 404 — 540 _ 427
(2423) (3488) (2956)
14.  Sesame (GT.1) — 218 —_ 545 — 432
15. Cowpea (Pusa Falguni) — 547 — . 1220 — 884
(679} (2168) (1424)

Figures in parenthesis indicate fodder yield.
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TABLE 2. Land equivalent ratic and monetary returns from different intercrop combinations,

LER Total monetary return
Q.No. froé;?:g‘linibni:gﬁons 1983.84  1984-85 Mean 1983-84  1984-85 Poﬁﬁa
1. Aruma 1.00 1.00 1.00 5050 1856 3453
2. . Aruna+Groundnut. . 1.39 1.10 1.25 4561 3228 3945
3,  Aruna-Sesame 1.58 0.98 1.28 4124 4237 4181
4. Aruna-4cowpea 1.56 1.27 1.42 4589 5072 4830
5. GAUCH-1 1.00 1.00 1.00 5436 1725 3581
6. GAUCH-14Groundnut 1.28 1.44 1.36 5143 4095 4619
7. GAUCH. 1 +-Sesame 1.98 1.19 1.59 5510 4600 5055
8. QGAUCH.1+{cowpea 1.72 1.56 1.64 5900 5741 5821
9. GAUC1 1.00 1.00 1.00 3345 2312 2829
10. GAUC.1+Groundnut 1.86 1.12 1.89 3i22 3671 3397
i1. GAUC.1+Sesame 1.77 1.17 1.47 4121 4740 4431
12. GAUC.1+cowpea 17.42 1.26 1.34 3567 5473 4528
13.  Groundnut scle (GAUC-1) 1.00 1.00 1.00 2748 3296 3022
14. Sesame (GT.1) 1.00 1.00 1.00 1523 - 5161 3342
15. Cowpea (Pusa Falguni) 1.00 1.00 1.00 1674 5009 3342
 SEm+ ' 731 458 431
C.D. (0.05) 2118 1327 1222
Market rates (Rs./q)
1983-84 1984-35

Castor seed 500 325

Groundnut pod 500 500

Groundnut fodder 30 30

Sesame seed 700 800

Cowpea seed 275 375

Cowpea fodder 25 0
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were higher for castor + sesame than those for castor - cowpea as well as castor -+
groundnut. However, in 1984-85 higher values of LER were recorded for castor +
cowpea as compared to castor -+ sesame and casor -+ groundmut. Across seasons
GAUCH-1 + cowpea registered highest LER (1.64) followed bp GAUCH-1 +
Sesame (1.59).
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EFFICACY OF FUNGICIDES IN CONTROLLING LEAF SPOT
OF SAFFLOWER CAUSED BY RAMULARIA CARTHAMI

M.S. Patil and R.K. Hegde
Agricultural Research Station, Annigeri-582 201 and Univesrity of Agricultural Sciences, DHARWAD-
580 005, Karnataka.

ABSTRACT

In vitro evaluation, ten fungicvides with six concentrations were tested for
their efficacy in inhibition of spore germination of Ramwlaria carthami. Dithane
M-45 and Dithane flovable gave 100 per cent inhibition of spore germination even at
250 ppm. Daconil was found to be next best chemical while Bavistin and RH 2161
were less effective. Out of six fungicides tested in in vive, threc sprays of Dithane
M-45 {0.25;) and Bavistin (0.05%,) given at an interval of 15 days starting from 55th
day of sowing gave maximum control.

INTRODUCTION

Leaf spot of safflower (Cartiiamus tinctorius Linn.) caused by Ramularia car-
thami Zaprometov has been causing considerable damage to the crop. Rathaiah and
Pavagi (1970) tested six fungicides in in vifro against R. carthami. A ureofungin was
most effective followed by Hexaferb, Dithane M-45, Bordeaux mixture, Dithane- Z-78
and Blue-copper. Sharma ef al., (1974) evaluated 11 fungicides in in vitro and found
that Compogran m° completely checked spore germination and also spore formation
followed by Dithane-M-45, Dithane Z-78 and captan. Hence, as a preliminary step
to recommend an effective control schedule, few fungicides were evaluated in in vitro
and in vivo conditions.

MATERIAL AND METHODS

The agar plate spore germination method for testing fungicides as suggested by
Gattani {1954) was followed to determine the efficacy of different fungicides against
R. carthami.

Ten fungicides viz., Captan, Mancozeb, Tridemefon, Fenapanil, Dithane flo-
vable, Copper-oxy-chloride, Sulphur Chlorotha-lonil, Carbendazim and Biloxozole
were used in this method at six concentrations viz., 50, 100, 250, 500, 1,000 and 2,000
ppm. Required quantities of fungicidal suspensions were added to three per cent
water agar to obtain different concentrations. On solidifying one cm discs were
cut and three such discs were placed on glass slide which served as three replications.
A freshly prepared spore suspension of 100 spores of R. carthami was placed on the
disc. The slides were kept in moist chamber and incubated at room temperature
(274£1°C) for 18 hours. Appropriate control was maintained.

Six fungicides found to be effective in in vitro study were tried in the field under
irrigated conditions. These fungicides were compared with unsprayed control in

Received on June 27, 1988,
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Randomised Block Design with three replications. The Gross size maintained was
3.2%2.3 m and. net plot size was 2.25x1.95m with 45cm row torowand 15cm plantio
plantspacing. The A-1 variety ofsafflower wassown on 25th October 1982, Three sprays
of each fungicide were given. First spray was given on 55th day after sowing and sub-
sequent sprays were given at 15 days interval.  Observations were recorded on 125th
day after sowing. Five plants were selected at random in each treatment to record the
per cent disease index, data on grain yield were also recorded,

RESULTS AND DISCUSSIONS

Efficacy of ten fungicides at six concentrations were tested by spore germi-
nation technique and per cent inhibition of spore germination was calculated (Table 1).
The maximum per cent inhibition (more than 95%,) of spore germiniation was obtained
with Dithane M-45, Dithane flovable and Micronised sulphur at 100 ppm concen-
tration and above but in case of Deconil, it was at 50 ppm onwards, whereas, in case of
Blitox it was 500 ppm onwards. Comparatively, Captan, RH 216], Bayletan,
Bavistin and Baycor were least effective even at 2000 ppm concentration.

All the fungicides tested except RH 2161 were found to be significantly effective
in reducing per cent Disease Incidence. The least per cent Disease Incidence was ob-
tained in Dithane M-45 (1.53). However, it was par with Bavistin, Blitox and wet
sulf. There was no significant difference between RH 2161 and the control (Table 2).

All the fungicides significantly increased the grain yield over control. Maxi-
mum seed yield was observed in Bavistin (2170.0 kg/ha) followed by Dithane M-45
(2156.00 kg/ha), Baycor (2117.0 kg/ha) and Blitox (2105.0 kg/ha) which were on par.
RH 2161 (1967.0 kg/ha) and wet Sulf. (2010.0 kg/ha) were found to be less effective.

In general in vitro evaluation is used to select the effective fungicide to be tried
under field condition. In some cases the fungicides which proved less effective under
laboratory condition proved efficient under field condition. Dithane M-43, which
was very effective and Bavistin which was less effective in vifro evaluation were found

to be supelrior in reducing per cent disease index and increasing the grain yield under
field conditions.
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VARIABILITY FOR FATTY ACID PROFILES IN LINSEED
(LINUM USITATISSIMUM L))
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ABSTRACT

Variability broad sense, heritability and genetic advance were estimated
in 35 promising cuitures of linseed at three different locations (Patna, Kanpur and
Kangra) for Palmitic, stearic, oleic, linoleic and linolenic acids. Significant mean
differences were observed among the genotypes for all the characters. Considerable
variability with regard to linolenic acid (45.75 to 56.58 %), oleic acid (16.53 to 27.10%4),
linoleic acid (12.96 to 19.16), stearic acid (4.6 to 7.06%;) and palmitic acid (5.4 to
6.91 %) were observed. Maximum fluctuations were observed in oleic and stearic
acids. Medium to high heritability was recorded for all the fatty acids at all the loca-
tions except palmitic acid at Kangra, Low expected genetic gain was noted for
all the fatty acids at all the locations.

INTRODUCTION

The utility of vegetable oil broadly depends on its suitability as a source of
digestible energy and as a raw material for industries. Linseed oil is largely used in agro
based industries for the manufacture of paint and varnish, pad and printing ink, and
oil cloth linoleum etc. About 209 of the oil produced is used for direct human consu-
mptjon is used for direct human consumption. Suitability of linseed oil for these
two uses, however depends on the profile of saturated and unsaturated fatty acids
in the oil. Therefore, it is imperative that equal attention be given on the yield and
quality of the eil.

MATERIALS AND METHOD

Field experiments using 35 promising linseed cultures (source LCK-CSAUA&T,
Kanpur, LCM-Mauranipur, RL-Kota., BAU-Kanke, RLC-Raipur, PBNL-Parbhani,
PCL-PC Unit Kanpur and KL-Kangra) including T 397 and LHCK-21 as the standard
check were carried out during 1984-85 at Patna (Bihar), Kanpur (Uttar Pradesh) and
Kangra (Himachal Pradesh). These locations come under two highly distinct linseed
growing zones in the country. The experiment at each location was laid out with two
replications in Randomized complete Block design with a net plot size of 0.75mx
4.00m. The usual agronomic practices were followed. Treatment wise seed samples
from each replication were extracted for their oil using Soxhlet apparatus. Duplicate
oil samples were used for determining the composition of five fatty acids viz; Palmitic,
Stearic, oleic, Linoleic and Linolenic acids following trans-esterification and gas liquid
Chromatographic procedures (GLC Method). Results were statistically analysed to
work out the variability, heritability and genetic advance.

Received on Feb, 12, 1988,
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RESULTS AND DISCUSSION

Significant differences among the genotypes with regards to all the five fatty
acids were observed (Table-1}. Oil yield is also given in Table I to see the comparative
performance of the genotypes.

Proportions of Linolenic acid (range 56.58-45.75%) and Oleic acid (16.53-27.
1097} were the highest followed by Linoleic acid (12.96-1916), Stearic acid (4.6-7.06)
and Palmitic acid (5.4-6.9}) in that order. Higher amount of Linolenic acid in the
oll makes it suitable for practical uses particularly in paint and varnish industries due
to its higher drying property. Linseed oil could be utilized in human diet if the pro-
portion of Linolenic acid is reduced to 6-8%. Four of the cultures (RLC-19, LCK
8326, LCK 8322, LCM-84-771) evaluated had less than 509, Linoienic acid content.
Variety RLC-19 also had the highest percentage of Oleic acid (27.10%) which is a
favourable point for the use of this variety in breeding programmes to improve the oil
quality for edible purpose. Varieties LCK-84-771 followed by LCK-8326, appeared
promising with regard to the levels of saturated fatty acids. Variety PBNL-2 had the
highest level of linolenic acid and medium to low levels of other fatty acids. This
variety may therefore be useful in breeding programmes aiming at improvement of oil
quality for industrial use.

The genotypic and phenotypic coefficients of variability were maximum for
stearic acid (Table -2) followed by oleic acid at all the locations. Maximum variability
for stearic acid was also recorded by Raietafl (1985). Minimum variability was
noted for linolenic acid at each of the three locations. High heritability percentage was
recorded for all the fatty acids at Patna and Kanpur except for palmitic acid at Kanpur
in which medium heritability was observed. However, maximum heritability was noted
for linolenic acid followed by oleic acid at all the 3 locations. Medium heritability was
recorded for stearic and linoleic acids while low heritability was observed ony for palmitic
acid at Kangra.

The estimates of heritability in conjunction with the genetic gain may be con-
sidered as a pointer for bringing an improvement in a particular trait by adopting
appropriate breeding procedures. Inthe present investigation, expectedlow genetic gain
was recorded for all the traits at all the locations. However, maximum genetic gain att-
ainable was reflected for linoleic acid followed by oleic acid at each of the 3 locations.
These two traits also exhibited the highest heritability values. It was observed that for
the improvement of linseed oil for edible purposes, emphasis should be given to oleic
acid. However for improvement in oil for technical purpose, selection pressure may be
put upen linolenic acid.
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EFFECTIVENESS OF HERBICIDES AND CULTURAL METHODS
FOR THE CONTROL OF WEEDS IN SPANISH AD VIRGINIA
HABIT GROUPS OF GROUNDNUT (ARACHIS HYPOGAEA L.}

S.M. Koxnpap, UsHA rANI, B. B. Reppy K.R. SwaMy, A.R. Rao, anp G.
VENKATESWARA REDDY
Department of Agronomy, College of Agriculture, Rajendranagar, Hyderabad - 500 030, INDIA.

Large number of groundnut varieties belonging to different habit groups with
a wide range of growth habit are in cultivation. These varieties seem to offer varying
degrees of resistance to the weeds present in the field. At the same time, some of the
crop varieties have shown differential response for herticides. This type of work has
not been done so far in groundnut, Keeping these points in view, an experiment was
conducted to study the varietal response of groundnut by selecting one variety each from
Spanish and Virginia habit groups on yield and yicld attributes as infiuenced by di-
flerent herbicides along with cultural methods.

Ficld experiment was conducted during the rainy season of 1983-'84 at the
Agricultural College Farm, Rajendranagar, Hyderabad on red sandy leam soil. Two
groundnut habit groups (Spanish variety J1.-24 and Virginia variety Kadiri-3) and seven
weed control treatments (Hand weeding twice on 15 and 35 DAS, no weeding fluazi-
fopbutyl 0.25 and 0.50 kg a.i./ha), oxyfurofen 0.25 kg a.i./ha, pendimethalin 1.5 kg
a.i./ha, oxadiazon 1.25 kg a.i./ha were laid out in a factorial randomised block design
with four replications. Fluazifopbutyl was applied as post - emergence (20 DAS)
while oxyflurofen, oxadiazon and pendimethalin were applied as pre-emergence (24
hours after sowing). A uniform dose of 20 kg N and 40 kg P,0, per hectare was
applied as basal in the form of urea and single superphosphate respectively. The crop
was sown on 26th June, 1983 and was harvested on 13th October and 22nd October,
1983 for Spanish and Virginia groups of groundnut respectively. The total rainfall
was more than the normal and was distributed uniformly throughout the crop growth
period.

The predominant weeds observed in the experimental field were Commelina
benghalensis Linn. Cynodon dactylon Pers; Cyperus rotundus Linn., Dactylocienium
aegyptium Beauv.,, Digitaria sanquinalis Scop., and Panicum recpens, Linn (among
monocotsy Acanthospermum  hispidum D.C., Amaranthus viridis Linn., Celosia argenteq
Linn., Lagasca mollis Cav., Euphorbia hiria Linn and Tridax procumbens Linn (among
dicots).

Drymatter production of weeds (Table 2) was significantly affected on 90th day
after sowing.  Spanish group variety JL-24 recorded 27.4 per cent more dry weight of
weeds over virginia group variety Kadiri-3. Fluazifopbutyl 0.5 kg a.i./ha. (45.19 g/m?)

Received on March 4, 1987.
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followed by hand weeding twice (50.86 gm?) and Pendimethalin 1.5 kg a.i./ha (55.95

g/m?) recorded 77.6, 74.8 and 72.3 per cent less dry weight weeds respectively over weedy
check.

Groundnut pod yields (Table 2) in Virginia variety Kadiri-3 (13.50 gq/ha) was
significantly higher than that recorded in Spanish variety JL-24 (10.85 q/ha). This
might be because the variety Kadiri-3 with more number of branches which migit have
covered the ground completely and oifered more resistance to weeds and resulted in less
percentage reduction in yield. Kondap er al. (1980) were also of the opinion that the
Kadiri-3 (Virginia) which is of more spreading habit is more tolerant to weeds as
compared to JL-24 (Spanish). All the chemiical weed control and hand weeding
treatments registered significantly higher pod yields over weedy check in both the groups
of varieties. Hand weeding twice at 15 and 35 DAS followed by Pendimethalin 1.5
kg a.i./ha, fluazifopbutyl 0.5 kg a.i./ha, oxyflurofen 0.25 kg a.i./ha, fluazifopbutyl 0.25
kg a.i./ha, and oxadiazon 1.25 kg ai.i.fha recorded 302.1, 233.8, 238.0, 175.5, and 167.5
per cent increased yield over weedy check treatment. There was 75.7 per cent reduc-
ction in yield in weedy check as compared to hand weeding twice at 15 and 35 DAS.

Weed index (Table 2) which represents the overall percentage reduction in
yield was more in Spanish variety JL-24. This clearly shows that the yield reduction
due to weed was more in JL-24 (32.41 %) than that in Kadiri-3 (25.16%). Pendimethalin
1.5 kg a.i/ha {12.24%) followed by fluazifopbutyl 0.5 kg a.i./ha (15.62%) recorded
significantly lesser weed index over oxyfluo fen .25 kg a.i./ha, oxadiazon 1.25 kg a.i./ha,
fluazifopbutyl 0.25 kg a.i./ha and weedy check treatments.

Yicld components (Table 1) such as number of mature pods per plant, number
of seeds per plant, 100 pod weight and 100 kernel weight were more in Kadiri-3 variety
(Virginia). However, it cannot be said that it is exclusively due to its suppressing ability
of weeds as the interaction effects were not significant. All the yield components
were more in hand weeding at 15 and 35 DAS followed by Pendimethalin 1.5 kg a.i./ha
and fluazifopbutyl 0.5 kg a.i./ha which also recorded higher pod yields . Narasimha
Murthy (1982) and Yadav et al. (1983) also obtained higher yield in Pendimethalin due
to improvement in all the yield components. However, Kulandaivelu and Sankaran
(1981) reported that the number of pods per plant decreased in Pendimethalin
treatments.

Thus the present study indicated that fluazifopbutyl 0.5 kg a.i./ha and pendi
methalin 1.5. kg a.i./ha which were used as post emergence (20 DAS) and pre-emergence
(24 hours after sowing) respectively showed equal performance with hand weeding
twice at 15 and 35 DAS and were found better in controlling of grassy weeds in
groundnut,
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PHOSPHATE UTILIZATION FROM FULL BASAL, SPLIT AND
FOLIAR APPLICATION BY MUSTARD (BRASSICA JUNCEA L.)

S. SINGH AND M.B. KAMATH

Division of Soil Science & Agricultural Chemistry, Indian Agricultural Research Institute, New Dethi-
110 012.

Application of full dose of P at the time of sowing is the general recommen-
dation for most crops. Some interest has arisen in recent years with regard to split
or delayed application of P, in case where initial supply of the nutrient is insufficient
to meet the growth requirement of the crop, Foliar application, though less frequently
used for P, spray application of P not only economises the quantity of the nutrient as
compared to soil application, but also overcomes the fixation of the phoshpates in the
soil. But the information ‘on such attempts of P application to mustard, an important
oilseeds crop of India is lacking, Therefore, the present investigation was undertaken to
evaluate some method of P application in relation to P utilization by mustard.

Green house experi~ents were conducted on alluvial soil (Typic, Ustochrept)
of IARI Farm, New Delhi for tworabi seasons (1982-83 and 1983-84) using mustard
(Var,. Pusa Bo!d) as the test crop. The important soil properties varied as organic
carbon: 0.43-0.47 per cent; available p: 7.8-8.6 kg/ha; P fixing capacity; 31.2-32.6
per cent; ¢clay:13,6-14.5 and pH: 7.8. The treatments comprised mainly three methods
of application viz., basal, split and foliar application, Four levels of P (15,30,45 and
60 kg P,O,/ha) were applied basally with one control treatment (no phosphate) while
30 and 60 kg P,0,/ha levels were chosen for split application. For which, half the
amount of P,0O; was applied basally and the balance was top-dressed 25 days after
sowing the crop. Foliar application either in two (7.5 kg P,0O,/each) or three sprays
{5 kg P,0O; each) was made with 15 kg P,O,/ha dose only by the method as detailed
by Dutta and Vyas (1967). All the treatments were replicated thrice in a completely
randomized design. The crop was sown in pots with 4 kg soil each in the first week of
November each year. Five plants were allowed to grow till flowering. The crop also
received a uniform dose of 50 kg N and 40 kgK,0O/ha through urea and muriate of
potash respectively, while labelled single superphosphate (Sp. act. 0.4 mCijg P,0O;)
was used as the source for P. Crop was harvested at flowering stage (approx. height
55-60 cm), washed thoroughly and dried in hot air oven at 70° ¢ for drymatter yield.
Phosphorus content was determined by Vanado-molybdate method (Koenig and
Johnson, 1942) and radio assaying for *2p was done by Double Precipitation method
(Mackenzie and Dean, 1984). Counting was done using a G.M. Counter,

Application of phosphate brought about significant increase in drymaiter
yield as well as total P uptake by mustard over control. The drymatter yields obtained
in spray treatments (2 or 3 sprays) were lower than that of the basal application.
However, a marginal increase in total P uptake was observed with both the spray
treatments over basal application at 15kg P,O,/ha level. The split application of P proved
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beneficial to mustard crop. The drymatter production as well as total P uptake recor-
ded at 60 kg P,0O,/ha level were significantly higher with split application as compared
to basal application. The high response of mustard to phosphate application were
due to low initial available P status of the soil as also reported by many investigators
(Vir and Verma, 1979; Singh ez al., 1988).

A steady and significant increase in per cent Pdff values was noticed with
increasing levels of basally applied phosphate up to 60 kg P,O,/ha. Foliar application
of P in 2 or 3 sprays being at par with respect to per cent PAIl values but both were
inferior to soil application when compared on equivalent level of phosphate (15 kg
P,04/ha). Similar types of results were also reported by Raju and Kamath (1982)
due to foliar application on rgbi cereals. S$plit application (Half as basally applied
and half as topdressed 25 days after sowing ) proved superior to full basal application
as judged by the much higher per cent Pdfl values obtained for the former in comparison
to the latter. The beneficial effect of split application on mustard might be attributed
to the fact that first split of fertilizer dose (applied as basal) helped the seedlings to get
established quickly due to its ‘starter effect’ and thus took care of P requirement of the
crop in the initial stage of growth till 25 days growth. Thereafter possibly a good deal
of root proliferation derived P from fresh supply through second split which was top-
dressed 25 days after sowing. While such was not the case with full basal application
where the pho phate was added only once at the time of sowing. Similar findings exist
for barley and wheat crops (Raju and Kamath, 1984; Hamid and Sarwar, 1977).

The data on alternate tagging technique (Table 1) conclusively indicated that
mustard crop derived relatively more P from the basally apllied fertilizer as compared
to topdressed one. The low per cent PAff values from topdressed fertilizer may be
as:ribed to a reduction in the rate of P uptake by older or suberized roots. Bhat and
Nye (1974) from auto radiozraphic studies on rape roots reported increased P flux for
the first 8 days and after that P was absorbed at a reduced rate.
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TABLE 1. Effect of different treatments on drymatter yield and P uptake parameters in mustard

{Mean of two years)

P levels Methad of Drymatter Total P up- faliy Pdff (2{) from each split
(kg P,Os/ha) application (g//pot} take (mg/pot) (%) iggh?lli:’.]:g?tc tagging-
Beon P
0 Control 6.96 14.7 — — -—
15 FB 8.15 19.2 314 —_ —
30 FB 8.55 19.6 41.0 — —_
45 FB 7.58 17.¢ 49.8 - -
60 FB 7.63 21.1 56.4 —_ —
15 FA (2 sprays) 7.71 20.5 26.2 — —_
15 FA(3 sprays) 7.64 20.5 30.5 —_ —
30 Split 8.65 19.3 68.1 39.9 28.2
60 Split 9.59 25.7 79.5 47.0 32.5
S.Em (1) 0.21 0.45 1.98 *At 505 of P level
C.D. (5%) 0.63 1.36 6.00

FB: Full basal
Split: Half as basal and half as topdressed
FA: Foliar application.

BHAT, K.K. and NYE, P.H. 1974,
Pl. Soil 41 : 365-382.

DUTTA, N.P. and VYAS, K.K. 1967.
Proc. Inter. Sym. Isotopes in Plant Nutrition and Physiology, FAO/IAEA, VIENNA P. 371-376.

HAMID, A. and SARWAR, G. 1977.
Expl. Agric. 13 ; 337-340.

KOENIG, H.A. and JOHNSON, G.R. 1942.
Indus. Eng. Chem. (Anal} 14 : 155-156.

MACKENZIE, A.J. and DEAN, L.A. 1948,
Anal, Chem. 20 ; 559-560.

RAJU, AS. and KAMATH, M.B. 1982.
J. Nuclear Agric. Biol. 11 -: 115-118.

RAJU, AS., KAMATH, M.B. and GOSWAMI, N.N. 1984,
J. Nuclear Agric. Biol (13 : 115-118..

SINGH, S., KAMATH, M.B. and CHATTERIJEE, R.K. 1988.
Fertil. News 33 : 33-37.

VIR. P. and VERMA, B.S. 1979.
Indian J. Agric. Sci., 36 : 100-104,
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EVALUATION OF INSECTICIDES AGAINST THE SAFFLOWER
APHID, UROLECON COMPOSITAE (APHIDIDAE:HEMIPTERA)

H.K. CHANDRAKAR AND RAJEEV GUPTA
Department of Entomology, Indira Gandhi Krishi Viswa Vidyalaya, Raipur - 492 012 (M.P.)

Safflower aphid, Urolecon compositae theobold is considered to be the most
destructive pest throughout India and the yield losses ranging 35 to 56 per cent have
been reported (Khan and Hussain, 1958; Bindra and Vaishampayan, 1965) in Andhra
Pradesh and Madhya Pradesh. A number of effective insecticides have been reported
against this aphid by several workers (Bindra and Vaishampayan, 1965; Bindra and
Rathere, 1967, Bhumaunavar and Thontadarya, 1979) based on the field trials. The
present study was made to determine the effective aphicide under Chhattisgarh, Madhya
Pradesh condidtions,

Nine insecticides replicated lour times were evaluated for their efficiency against
the safflower aphid under field condition in a randomised block design. Safflower variety
Eb7 was sown during the second week of December in both the vears after the harvest
of paddy. Two sprays, first when the crop was 55 days old, followed by second spary
25 days later were given, Pre-treatment aphid count was recorded 24 hours prior to
treatment and post treatment observations were recorded on average aphid survival
upto 10 days by counting the aphid population in 10 em central twig on 10 plants in
each plot. Yicld data was recorded at harvest and benefit costratioc was worked out.

Among the insecticides evaluated methyl demeton spray applied @ 1000
ml/ka proved to be the best in reducing the aphid incidence followed by monocroto-
phos, dimgthoate and phosphamidon which were at par. Qn the contrary Bindra and
Vaishampayan (1965) and Bhumannavar and Thontadarya (1979) found phosphamidon
0.05 per cent to be most effective where as Sarup er al. (1964) and Basavangoud et al.
(1983) observed phosphamidon 0.05 per cent second to phorate and pirimicarb 50 DP
respectively. Endosulfan, Ch'o-pyriphos, Fenvalerate and Fenitrothion were less
effective in contro'ling the aphid and were at par with the untreated control. Similar
trend was observed in the second spray. After 10 days of the second spray aphid popu-
lation showed a declining trend and completely disappeared within a week.

Highest yield was recorded in the methyl demeton treatment (14.43 g/ha)
followed by phosphamidon (11.77 g/ha) and monocrotophos (11.50 g/ha). Dimethoate
al o gave higher yield (10.04 g/ha), whereas endosulfan, fenvalerate, chlorpyriphos
and fenitrothion did not perform well and their yield being at par with control. The
benefit cost ratic was also the highest in methyl demeton (9.9} followed by phospha-
midon (7.4) and dimethoate (5.7).

The data based on two years study clearly revealed that methyl demeton 25 EC
when sprayed twice at 55 and 80 days after sowing gave the best protection against
safflower aphid and yielded highest benefit cost ratio.

Received on Feb, 12, 1988,
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TABLE 2. Effect of various insecticides on the yield and its economics (Based on means of 1983 and 1984)

5. Insecticides Concentration Grain yield Values of Cost of insecti-  Benefit cost
No. dose ml/ha g/ha increased grain cidesand appli- ratio
{in Rs/ha) cation (in Rs/ha)

1 Methyl demeton 1000 14.43 .
25 B 2639.10 266.00 9.9
2 Phosphamidon 300 11.77 1881. 2.
sl 881.00 252.80 7.4
3 Dimethoate 625 10.04 1387.95 244.38 5.7
30 EC
4 Formothion 1000 7.17 70. 0.
Formo 570.00 240.00 2.48
5 Fenitrothion 1000 7.19 75.
50 Be 575.70 240.00 2.4
6 Monocrotophos 750 11.50 1804.05 335. .
40 EC % >4
7 Chlorpyriphos 1000 7.08 544.35 280.00 1.9
20 EC
8 Fenvalerate 300 6.32 327.75 268.00 1.2
25 EC
9 Endosulphon 1000 6.21 296. 40 288.00 1.03
35 EC
10 Untreated control 5.17 — —_— —
SE (d) .22
C.D. at 5% 2.49

BASAVANGOUD, K; KULKARNI, K.A. and THONTADARYA, T.S. (1981} Efficiency of insecti-
cides against the safflower aphid Dactyrotus compositae Theobald. Oiiseeds J. X1 : 42-44,

BHUMANNAVAR, B.S. and THONTADARYA, T.S. 1979. Effectivencss of different insecticides
aginst safflower aphid. Daetynotus comopsitae Theobald (Hemptera : Aphididae) on safflower
in Karnataka. Pesticides, 9 : 28-30.

BINDRA, O.5. and RATHORE, Y.S. 1967. Investigation on the biology and control of the safflower
aphid at Jabalpur. JNKVV Res. J. 1 : 60-63.

BINDRA, 0O.S. and VAISHAMPAYANA, S.M. 1965—. Studies on the chemical control of safflower
aphid, Dactynotus compositae Theo.  Indian Qilseeds J. § : 113-118.

KHAN, M.Q. and HUSSAIN, M. 1958. Prodceedings of 45th Indian Science Congress, 3 @ 463-464
PRAKASH SARUP, DAYA SHANKER SINGH AND RATTAN LAL 1964 Testing of pesticides

against safflower aphid, Dactynotus carthami H.R.L. (Aphididac : Homoptera). [Indian
J. Ent.; 26 : 300 309,
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GENETIC YARIANCE STUDIES IN LINSEED

G.M. Tak!, V.P. Gupra?
Department of Plant Breeding, H.P.K.V.K., Palampur.

Among the oilseed crops, linseed Linum usitatissimum L has considerable
industrial importance as its oil is used in the manufacture of varnishes, paints, linoleum,
oil cloth etc. Moreover, the lineseed oil is used for edible purposes to a limited extent.
Besides, the linseed fibre is also used in the manufacture of twines, strings, woven into
canvas used in the making of linen cloth, hose pipes, high grade paper etc. The
presentinvestigation was undertaken for assessing the relative importance of additive
and dominance genetic variances for these three traits of this crop.

The material comprised three crosses viz. Himalini x Flake-1, KL-134 x
LHCK-69, Neelam x Aovogi. The parents were both of seed and flax types with
diverse origin, Flake-I and Aoyogi were the flax type while the rest were sced types.
From these three crosses, 18 generations including the parents viz. F,, F,, F;, BC,,
BC,, BC,,, BC,,, BC,,, BC,,, F,F,, F,P, F,P,, B/F, B,F, B{S and B,S were
developed for each cross and these generations alongwith their parents were evaluated
in a compact family block design at Kangra (HP) during Rabi 1986-87. One row plot
of 3 meter length was planted with a row to row space of 30 cms, Individual plant data
was collected on 10 random plants, however 30 plants were taken for F, and F;,

The estimates of additive (D) and dominancc (H} components of variance
alongwith non-heritable components of variance viz. E, the non-heritable variance of
individuals and E,, the non-heritable variance of family means were estimated by re-
course to second degree statistics. The various statistics namely V,F,, V,F;, W F,,
V,F; and E| and E, were estimated from the available population of P, P,, FF,
and F, with respect to seed yield, oil content and fibre yield. From these statistics, the
estimates of genetic components of variance D and H and the environmental compo-
nents of variation E, and E, were estimated using the procedure of un-weighted least
squre analysis described in detail by Mather and Jinks (1982). The average degree of
dominance was calculated by the formula (H/ID) 1/2 and the narrow sense heritability
was calculated as—

D

D+ H+E +E

The results obtained on genetic components of variance for seed yield, oil
content and the fibre content are presented in Table-1 the perusal of which reveals that

Present Address :

1) Sr. Scientist, Oilseeds, SKUAST. Regional Rescarch Station, Khudwani, Anantnag, Kashmir.
2) Prof. Department of Plant Breeding, H.P.K.Y.K.., Palampur.

Received on Aug. 11, 1988,
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TABLE 1. Estimates of genetic components of variance with respect to three crosses studied for seed
yield per plant.

Cross/ Crosses
Genetic
Component I 11 I
* * L
D 7.49 + 4.19 71.39 + 10.12 13.88 + 1.78
* * *
H 57.06 £ 23.98 60.02 + 51.58 40.31 + 5.71
1S -
E; 341 £ 2.04 18.53 + 4.38 5.025 &+ 0.48
t 3
E, 1.29 + 2.05 1.47 + 4.41 317 £ 0.49

Estimates of components of genetic variance with respect to three crosses studied for oil content

» . *

D 0.55 £ 0.28 2.27 + 1.33 2.81 £ 0.68
* - -

H 0.04 + 1.23 7.95 + 4.28 6.57 & 2.18
. « *

E, 0.21 £+ 0.10 0.26 + 0.36 i.14 £ 0.18
" -

E, 0.55 £ 0.10 0.38 £ 0.28 0.56 + 0.18

Estimates of component of genetic variance with respect to three crosses studied for fibre

weight.

¥

D 2.89 &~ 1.50 0.45 + 3.24 0.82 +£ 1.10

* .

H 1.58 + 4.96 3.67 + 1.07 2.72 L 3.36
* *

E, 2.84 + 0.42 0.28 4+ 0.08 1.38 + 0.28

L ]
E; 0.36 + 0.42 0.87 £ 0.09 1.16 + 0.28

* Significant at 5%,.

the additive (D) and dominance (H) variance were significant for seed yield and oil
content in the three crosses under investigation while only additive (D) component was
significant in cross I for fibre weight, and dominance component was non-significant in
all three crosses for this trait. However, E; the environmental variation component
between individuals was significant in cross Il and 1II for seed yield, for oil content in
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cross I and IT and for all these three crosses for fibre weight in cross I and II. E, was
significant in cross III for seed yield, in cross I and III for oil content and cross IT and
111 for fibre weight. The relative magnitude of dominance component of genetic
variance was higher than the additive component with the expression of over-deminance
for the first two traits while partial dominance was observed for fibre weight. The
heritability estimates in nparrow sense were in general low for these traits.

The presence of additive type of genetic variation for these character is app-
arent from the present investigation. A considerbale amount of additive genetic
variance alongwith significant dominance genetic variability observed for these traits
as also reported by Badwal and Bains (1970). Similar were the findings of Murty and
Arand (1966), Anand and Murty (1969). For the trait fibre vield, only additive vari-
ance was significant while dominance was non-significant. Presence of additive vari-
ance gives and indication that a breeder can plan his work systematically for the trans-
gressive segregates in the segregating generations. The presence of additive genetic and
dominance variation for the seed yield and other components in the present investigation
suggested that it will be more desirable to exploit both types of gene actions simulta-
ngously, through the recurrent selections procedure involving intermating of the poten-
tial segregates alternately with the selection would accumulate the favourable additive
genetic variability and also leads to the exploitation of dominance genetic and epistatic
effects.

From the present study it is suggested that for developingdual purpose varieties
for higher seced yield and fibre content in linseed, cross I, (Himalini x Flak-I) followed
by (Neelam x Aocyogi) may be exploited through recurrent selection procedure.

ANAND, 1J. and MURTHY B.R., 1969. Serial analysis of combining ability in Jinseed. Theort
Appl.  Genet, 39 : §8-94,

BADWAL, S.8. and BAINS K.5., 1970. Genetic analysis in Linum top crosses. Genetic Agraria
28 : (2) 136-141.

MATHER, K. and JINKS, J.L., 1982. Biometrical genetics 3rd Edn. Chapman and Hall Ltd. 11
New Fetter Lane London.

MURTY, B.R. and ANAND, 1LY, 1966, Combining ability and genetic diversity in some varieties
of Linam usiratissimum L Ind. J. Genet 26 : 21-26.
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INTERCROPPING OF MUSTARD WITH CHICKPEA UNDER
RAINFED CULTIVATION

K.P. VErRmA, O.S5. VERMA AND A N. SRIVASTAVA
Chandra Shekhar Azad Universtity of Agriculture and Technology, Kanpur-208 002.

Growing of mustard with chickpea, wheat or linseed is common practice.
However, the precise scientific information on planting pattern in rainfed cropping of
musard with chickpea is not available. The present studies are planned to assess the
total production and economic return per unit area and time through row adjustment
of mustard with chickpea under rainfed situation. Six treatment combinations consis-
sting of pure chickpea, pure mustard and mustardin3:1,4:1rowrations with paired row
planting (30/60) of chickpea + one row of mustard in 60 cm space and farmer’s
practice (chickpea in row 45 cm apart and mustard broadcasted) were tested in ran-
domized block desigh in three repiications at Oilseed Research Farm, Kalianpur, Kanpur
during 1984-85 and 1985-86. The recommended dose of 40 kg N and 20 kg P,O/ha
to mustard, while 15 kg N and 45 kg P,O,/ha to chickpea was applied on row basis at
seeding stage in each plot except in farmers® practice where 15 kg N4-45 kg P,O,/ha
was applied as basal only. Varieties *Varuna® and ‘Awarodhi of mustard and chickpea
respectively were used in the experiment.

The atmospheric conditions during 1985-86 were more conducive for the
occurance of Alternaria and White rust in mustard.

Crop Yield ;- The data on crop yields (Table 1) revealed that the weather
conditions during both the years weremoreconducive to achieve normal yield of chickpea
with an average of 31-21 g/ha in pure cropping system. However, the yield of mustard
was drastically reduced particularly during 1985-86 due to severe incidence of Alrernaria
and White rust diseases in this crop. An average vield of 943 q/ha of mustard was
recorded in its pure stand. It was observed that 69.7%, 83.4%, 57.6% and 57.7%
grain vield of chickpea and 60.9%, 56.2%, 71.4% and 56.0%, seed yield of mustard of
the either of the pure crop were contributed by 3:1, 4:1, paired row planting and
farmer’s practices respectively. There was reduction in the yield of chickpea, under
intercropping system, but in the farmer’s practice and paired row planting system of
chickpea and adjustment of one row of mustard led to the drastic reduction in the pro-
ductivity of chickpea against pure cropping. This seems to be largely due to shading
effect of mustard on chickpea. Garse and Nikam (1984) also reported the adverse
effect of main crop on intercrop under inter-cropping system.

Monetary return - A perusal of data (Table 2) revealed that there were
wide variations among different cropping systems with regards to the gross monetary
returns. However the maximum net profit (Rs. 10339/ha) was recorded when one row
of mustard was planted after every four rows of chickpea. It was 47.6%; higher than
the farmer’s practice and 8% higher than the pure cropping of chickpea and much

Received on Sept. 20, 1988,
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TABLE 1: Crop yvield (g/ha) as influenced by different cropping systems.

1984-85 1985-86 Mean
Cropping systems

Chickpea Mustard Chickpea Mustard Chickpea Mustard

Pure cropping

Chickpea 32.16 — 30.26 - 31.21 —
(30.2) (31.31) (30.7)

Mustard -— 11.17 — 7.68 — 9.43

{40.2) {22.6) (31.4)

Chickpea + mustard

3:1 19.90 7.16 23.57 4.31 21.74 5.74
(20.1) 20.2) 23.0) (12.5 (21.6) (16.3)

4:1 25.32 6.79 26.75 3.8 26.04 5.30

: (25.0) (18.0) (27.2) (10.8) 28.1) (14.4)

Pair planting (2:1) 18.36 8.58 17.60 4 88 17.98 6.73

(30/60) (19.4) 25.1) (7.1 {(13.9) (18.2) (19.5)

Farmers’ practice 16.73 7.77 18.68 4.15 17.71 5.96
(16.7) (24.0) (18.3) (2.4 {17.5) (18.2)

Figures in parenthesis are the yield of Bhusa/sticks (q/ha).

higher than the pure cropping of mustard. It is evident from the bebefit cost ratio
{Table-2) that with the investment of every one rupee, the maximum return of Rs. 2.97
was received with the intercropping of chickpea with mustard in 4:1 rows ratio followed
by the pure cropping of chickpeca where a return of Rs. 2.83 was obtained with the
investment of every rupee. The beneficial effects of intercropping have been reported
by several workers (Verma and Taneja, 1980; Rathore and Misra 1985, and Verma
and Srivastava 1987).

Considering the agro-climatic conditions, crop yield and monetary return of
different cropping systems, it is evident that the raising of one row of mustard after
every four rows of chickpea is the most profitable.

GARSE T.L. and NIKAM, S.M. 1985, J, Qilseeds Res. 1 : 216-220.
RATHORE, R.S. and MISRA G.L. 1985. J. Qilseeds Res. 2 : 115-116.
VERMA, K.P. and SRIVASTAVA A.N. 1987, J. Oilseeds Res. 2 : 230-233.
VERMA, R.S. and TANEJA, S.K. 1980, Indian J. Agron. 25 (1) : 92-96.
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STUDIES ON THE USE OF SOME STRAINS OF RHIZOBIUM
TO IMPROYVE GROUNDNUT YIELD UNDER RAINFED CONDI-
TIONS

R. SrRipAR, R. SETHUPATHI RaMALINGAM AND M.R. SivaraMm
Regional Research Station, Vridhachalam - 606 001.

In India groundnut yield is relatively low although grown over a large area.
The use of nitrogenous fertilizers is limited as the crop is usually grown on drylands.
Henec Rhizobium is the alternate source of nitrogen supply to meet the crop nitrogen
requirement. Groundnut being nonspecific to different types of Rhizobia, inocu-
lation of right strains possessing compstitive advantage over the native st-ains as pointed
by Gaur er al (1974), may be necessary. According to Date (1976} the ability of an
introduced Rhizobial strain to successfully compete with the native strains in soil is
the foremost consideration in selecting a suitable strain.

Groundnut cultivars JL. 24, VRI. 1 and Co. 2 were used in this investigation.
Four Rhizobium cultures viz., IGR 40 (Supplied by NRCG, Junagadh), Nc. 92, 5a/70
(supplied by ICRISAT, Hyderabad) and TNAU. 14 (supplied by TNAU, Coimbatore-3)
were evaluated in this field experiment. Uninotulated control plot was also
maintained for all the cultivars.

At Regional Research Station, Vridhachalam, a field experiment was conducted
(during Kharif 1987) under rainfed conditions in split plot design with three replica-
tions. Groundnut Seeds were treated with Mancozeb @ 4g/kg of seed. After 24 hours
of seed treatment with fungicide, the seeds were inoculated with peat based cultures
using rice gruel, as sticker and dried in shade for 30 minutes and sown,. Uninoculated
seeds were sown as control. Other cultural practices viz. weeding, Gypsum appli-
cation and earthing up and plant protection measures were also taken up. After 45
days and 70 days, random samples were taken from each plot for recording nedule
numbers and plant dry weight. The crop was harvested at maturity and the yield
data were recorded.

All the test strains increased the nodulation in all the varieties (Table 1).

All the test Rhizobium cultures increased the growth of the plants except
IGR. 40 on 45th day in JL. 24 and in VRIL | groundnut, over the uninoculated control
(Table 2).

The varieties VRI. 1 and Co. 2 registered the highest yield of 1783 kg/ha and
1744 kg/ha when inoculated with TNAU. 14 Rhizobium cultures which were signifi-
cantly superior to the respective controls (Table 3).

The variety JL. 24 registered the highest yield of 1811 kg when inoculated with
Nec. 92 Rhizobium culture which is significantly superior to control (1655 kg/ha).

Received on Sept. 29, 1988.
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TABLE 1. Effect of inoculating groundnut cultivars with different strains of Rhizobium under field

coditions on the nodulation of groundnut.

JL.24 VRI.1 co.2
Varieties {Nodule numbers/plant)
45th day 70th day 451h day 70th day 45th day 70th day
R hizobium
cultures
IGR:40 33.5 45.3 28.5 45.8 31.3 47.2
NC.92 36.0 53.0 27.7 47.7 33.3 46.0
5a/70 32.7 46.3 28.5 45.0 32.8 45.5
TNAU 14 32.0 45.8 30.0 51.7 30.3 50.8
control {Uninoculated) 29.3 45.7 26.3 43.2 30.5 43.2
45th day 70th day
SE SE

Varieties 0.59 Varieties 0.46

Rhizobium cultures 0.26 Rhizobium cultures 0.44

Varieties x cultures 0.65 Varieties x cultures 1.19

CD CDh

Varicties 1.86*% Varieties 1.44*

Cultures 0.74* Rhizobium 1.38*

Varicties x cultures 2.05* Varieties x cultures 3.39*

* Significant (p=0.05)

TABLE 2. Effect of inocolating groundnut cultivars with differcnt strains of Rhizobinm under field con-
ditions on the growth of groundnut.
JL.24 VRI.1 Co.2
(Plant dry weight g/plant)
45th day 70th day 45th day 70th day 45th day 70th day
IGR.40 5.92 10.67 6.58 10.83 6.00 10.50
NC.92 6.50 11.75 6.42 11.08 6.00 10.08
5a/70 6.25 10.67 7.08 11.67 6.42 10.42
TNAU. 14 6.25 10.17 7.83 12.67 6.92 10.58
Control (Uninoculated) 6.00 9.83 6.67 16.92 5.83 10.00



SE
Varieties
Rhizobiurm cultures
Variety x cultures
cD
Varieties
Rhizobium cultures

Varieties » cultures
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4th day

0.11
.10
0.24

0.35¢*
0.28*
0.68*

SE
Varieties
Rhizobium cultures
Varieties x cultures
CD
Varieties
Rhizobium cultures

Varieties x cultures
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70th day

0.23
g.15
0.36

0.73*
0.42*
1.03*

*  Significant (p=0.05)

TABLE 3. Effect of inoculating groundnut cultivars with different strains of Rhizobium under field con-
ditions on the yield of groundnet.

JL.24 VRI.1 co.2
Cultivars
_— Kg/ha % over Kg/ha o over Kg/ha % over
Rhizobium control control control
IGR.40 1750 5.7 1728 13.0 1678 7.5
NC.92 1811 9.4 1655 8.3 1661 6.4
5a{70 1661 0.3 1567 2.6 1683 7.8
TNALU. 14 1705 3.0 1783 16.7 1744 11.7
Control (Uninoculated) 1655 — 1528 - 1561 -
SE
Varicties 25.0
Rhizobium cultures i1.7
Varieties x cultures 33.3
CD
Varieties 81.7*
Rhizobium cultures 33.3*
Varicties x cultures 50.0*

* Sienificant (p=0.05)
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The fungicide treatment did not have any deleterious effectin any of the varieties
tested. Manickasundaram and Ramabadran (1976) also reported the non-injurious
nature of fungicides on nodulation.

Poi and Kabi (1983} also found that efficient RAizobium strains should be
used for groundnut for improving groundnut production under rainfed conditions.
Therefore from the above study it understood that suitable Rhizobium culture is nece-
ssary for groundnut cultivars to increase the yield under rainfed conditions.
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STABILITY OF PERFORMANCE OF SOME VARIETIES OF
INDIAN RAPE, (BRASSICA CAMPESTRIS L.)

B. SINGH AND G.J. PATRA

Department of Plant Breeding and Genetics, Orissa University of Agriculture and Technology, Bhuba-
neswar - 751 003.

Due to self-incompatibility mechanism toria type of Indian rape (Brassica
campestris L.) maintains high degree of heterozygosity. There is considerable acerage
of rape seed types in the country owing to its shorter duration and suitability to multiple
cropping systems. A study was therefore conducted to evaluate seven promising rape
seed varieties in comparison with M-27, a predominent variety of the country in order
to identify suitable variety in place of the existing ones.

Varieties like T-9, PT-30, PT-303, PT-501-13 and YSB-9, were tested against
M-27 and a local variety at Regional Research Station, G. Udayagiri during 1984-85 and
1985-86 under five different dates of sowing representing five environments. The trails
were laid out in 3 Randomised Block Design during all the dates of sowings. Three repli-
cations having a net plot size of 6 m> 1.4 m was adopted. The spacing of 20 cm from
ling to line wasfollowed during all the dates of sowing. The stability parameters

for days to 50%; flowering and yield were computed using the Eberhart and Russel
(1966) model.

The analysis of variance revealed the presence of genetic variability inthe materials
under investigation for both the traits  (Table 1). Variety X environment (linear)
interactions were highly significant for both the traits indicating the differences among
the regression coefficients pertaining to various varieties on the environmental means
were real and the prediction of the varieties based on it appeared to be feasible. The
variances due to pooled deviations were also highly significant. These confirmed that
the linear regression and the deviations from linearity were the two major components
for differences in stability for the flowering and seed yield among the varieties. It also
suggested that these varieties differed from each other with respect to their stability.

M-27 was found to be earliest in flowering but none of them considered to be
stable for this character as the days to 507, floweriag fluctuates depending on the tempe-
rature. All the improved cultivars showed higher mean performance than the local
variety and the average pe:formance of PT-30 was the highest. But its performance
cannot be predicted as both the regression and deviation from regression were significant.
Recently introduced varieties were found superior to the older variety, M-27. Among
all the varieties tested, T-9 can be considered the siable variety because of its regression
value was arround one and deviation from regression was not significant.  YS-B-9

is having above average stability and its yield can be improved under favourable con-
dition,

Received on Dec. 4, 1988,
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TABLE 1 Pooled analysis of variance (MSS) for flowering and yield of some rape seed varieties

Source df Yield 509 flowering
Genotypes 6 6338.2657 ** 28.28 **
++
Env + (Gent Var. x Env.} 28 39096.707 ** 5.52
++
Env. (Linear) 1 861372.28 ** 101.3
+ -+
G X E (Linear) 6 11345.948 ** 4.673 **
4+
Pooled deviation 21 7869.5157 ** 1.202 **
Pooled Error 70 470.20933 0.171

b P 0.01 (Against pooled error)
+ 4+ P 0.01 (Against pooled deviation)

All the varieties excepting T-9 and M-27 possessed below average stability
and hence may be better adapted to favourable environments whereas M-27 and the
local variety could be suitable for unfavourable conditions as their average performance
was negative, deviation from regression was significant and regression value was less
than one. Similar conclusions were also drawn by Ram (1970) in another sc¢t of rape
seed varieties and by Kumar er 4/ (1986) in mustard varieties,

The authors are thankful to Dr. S.N. Das, Dean of Research, Orissa University
of Agriculture and Technology for providing facilities and the Associate Director of
Research, G. Udayagiri for his help in conducting the experiments.

EBERHART, S.A. and RUSSEL, W.A, 1966. Crop. Sci. 6 (1) : 36-40.
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RAM, J. 1970. India J. Genet, 30 (1) 116-23.
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REFINED CROSSING METHOD FOR NIGER (GUIZOTIA
ABYSSINICA CASS)

M. SuJATHA AND S.P. ANGADI
Directorate of Qilsceds Research, Rajendranagar, Hyderabad - 500 030.

Niger {Guizotia abyssinica Cass.) is a highly cross pollinated crop due to self-
incompatability and protand-y. Tie crop by virtue of the enormous variability it pre-
sents fot various characters of economiz importance offerstremendous scope for improve-
ment tarough re-combination breedinz. The currently adopted emasculation procedures
which involve straight and repeated po lination from selected source in the case of ray
florets which are pistillate (Chavan, 1961) anl hand emasculation and their pollination
in the case of diic flo~ets are not only cumbersome and time consuming but result in very
poor seed set (Table-1). The paper in question highlights the results of investigations
carried out at the Direciorate of Oilseeds Research to evolve less tedious, simple and
rapid emasculation mzthod than the presently followed ones and therby improve seed
set in artifizial hybridization programmes.

The capitulum in niger is heteromorphic with both ray and disc florets. The
latter accounts for 80-85% of the total number of florets. Although the ray florets
being pistillate do not require emasculation, seldom result in more than 33 to 355/ seed
set even with repzated pollinations presumably because of presence of variable degree
of sterility (Anonymous, 1982; Weiss, 1983}, The disc florets, therfore, form a better
choice for obtaining higher seed set per unit time and input spent on artificial crosses.

The stamens in nigzr are epipetalous and syngenesious. At the time of opening
{(around 8 AM on a cloudless, clear sunny day) disc florets appear swollen
and turn yellow : Tae anther column becomes more conspicuous with white tip.  This
is the right stage for emasculation. In the conventional method, the disc florets are
emasculated individually by splitting the anther tube from the base upwards and re-
moving syngenesious anthers. On an average, one with good skill can emasculate 50 to 55
capitula per hour (average number of disc florets per capitulum = 5§ to I0) i.e., 8.636
florets per minute/man hour with the above method. The revised method on the other
hanl, involve; no splitiing of anther column which is time consuming. In the latter case,
hold the white tip of anther column with a fine tweezers and pull it cut with a quick
jerk. The syngenesious anther tube comes off quickly and without any damage to
stigmatic suiface as the latter is at a lower level than the anther tube. (Figs. 1 and 2).

As compared to conventional method 18.636 florets per minute) one can easily
emasculate 19.2 to 23.2 disc florets per minute (Table-1).

The relative efficacy of the three methods as assessed in terms of seed set and
output per man hour is also given in Table-1: Thus as against a crossed seed set of
429% in capitula emasculated by usual method and pollinated by pollen from other

Received on Dec. 8, 1988,
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Fig. 1

Fig. 2
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sources tae improved method registered 815 more seed set (actual=76.3%/) and interms
of relative efficacy is four times the conventional method. The next best method in
terms of seed set is the straight dusting of the capitulum 3-4 days after its opening with
pollen from male parent (Shrivastava and Shomwanshi 1974). Though needs no
emasculation and results in higher seed set (61°%) than the hand emasculation, it is
cumbersome and may result in contamination. The reasons for enhanced seed set in
the revised method over the usual crossing method could be due to (1) fuli exposure of
stigmatic su-faces early in the day and thus allowing more time for pollination and (2)
minimal mutilation injury. The revised system is not only simple, rapid but also more
efficient in terms of seed set per unit time and man power. A switch over to the imp-
roved method should obviously prove more paying in terms of number of crosses to be
handled per unit time as well as seed set.

"ANONYMOUS, 1982 Agricultural plants Ed,. R.H.H. Langer and G.D. Hill P. 162 163.

CHAVANI, 1961 Monograpb on niger and saflower ; Indian Central QOilseeds Committee.

SHRIVASTAVA, P.S. and SHOMWANSHI, K.P.S. 1974. Investigations on the extent of cross polli-
nation ?Sd selfing and crossing technique in niger {(Guizotia abyssinica. Cass.) JINKVY, Res.
J, 8 :110-112.

WEISS, 1983, Ofllseed Crops. L.ongman, London.
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LEAF AREA ESTIMATION BY LINEAR MEASUREMENTS IN
NIGER (GUIZOTIA ABYSSINICA L.}

S.J. PATIL, P. PaLAKONDA REDDY, K.V, KENCHANA GOUDAR AND S.A. PATIL
University of Agricultural Sciences, Raichur - 584 101, Karnataka.

Classical growth analysis studies, research on the interception of solar radi-
ation by the crop canopy and finally the productivity require the non-destructive
measurement of leaf very frequently. In the present study, effort has been made
to findout a leaf factor so that area of the leaf can be measured by linear method.

Twenty one varieties of niger were grown following all the recommended
packages in kharif season of 1988 at Regional research Station, Raichur in randomised
design with three replications. At the time of peak flowering, fifty well developed green
leaves were collected randomly from different heights of the plants from each treatments.
They were dipped in distilled water for one hour. After removing the adhering
moisture, their maximum lengih and width were recorded. From these leaves one
hundred discs were (radius = 0.5 cms,) taken u:ing a leaf punch, for estimated of leaf
area by gravi—me:ric method. Care was taken to avoid midrib. These discs and the
rest of the leaves were oven dried at 80°C and their weight was recorded. Leaf factor
was worked out for all the varieties following the method of Ashely er al (1963) by
dividing the actual leaf area with the product of maximum length and width of the leaf
(appearent leaf area) and was fixed to third decimal. Estimated leal area was computed
by multiplying the apparent ieaf area with its factor. The data so collected was sub-
jected to statistical analysis and coefficient of correlation was worked out for actual
leaf area with apparent and estimated leaf area.

The actual apparent and estimated leaf area varied from 18.54 to 29.80 cm?;
29.94 to 49,12 cm?; and 18.55 to 29.80 cm?; respectively.  (Table - 1) The leaf factor
showed a range from 0.567 to 0.668. All these parameters did not show statistical
variation among the varieties. The coefficient of correlation worked out revealed strong
positive relationship between actual and apparent leaf area (r==0.918) and between
actual and estimated leaf area (r=+0.999) which indicate that the leaf factors worked
out are accurate to the nearest point. It can be concluded that the leaf factor 0.613
(mean of all varieties) can be used in general for the easy estimation of leaf arca in
niger irrespective of varieties adopting the formula A=LxW x(.613.

ASHLEY, D.A., DOSS, B.D. and BENNET, O.L., 1963. Agron. J. 55 : 584-585.
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TABLE 1 : Apparent, actual estimated leaf area in miger varieties
Sl Varicty Leaf area per leaf (cm?) Leaf factor
No. Apparem Actual Estimated
1 RCR-64 34.62 21.00 20.99 0.606
2 RCR-140 41.14 25.53 25,52 0.622
3. RCR-238 29.94 19.64 15.63 0.655
4 RCR-290 32.99 21.13 21.13 0.634
5 RCR-317 37.24 23.53 23.53 0.631
6 No-71 35.38 20.30 20.30 0.575
7 N-35 37.92 22.06 22.05 0.584
8 N-73-13 34.99 19.94 19.99 0.574
9 UN-4 40.74 24.23 24.24 0.599
10 ONS-6 49.12 29.80 29.80 0.603
11 CHH-1 42.79 24.21 24.21 0.567
12 CHH-2 33.32 21.01 21.01 0.631
13 CHH-3 30.25 18.54 18.55 - 0.614
14 GA-1 39.78 25.25 25.19 0.637
15 COMP-II 34.48 21.48 21.47 0.626
16 Phule-4 43.82 26.16 26.28 0.600
17 Goudeguda 39.53 2171 21,71 0.608
18 REC-1 41.48 25.80 25.80 0.623
19 REC-=2 40.84 25.83 25.82 0.634
20 BNS-120 39.41 22.98 22.99 0.586
21 Raichur loca} 35.38 23.81 23.62 D.668
Mean 37.85 23.03 23.04 0.613
SEm + 3.30 2.05 2.06 0.022
CD. 5% NS NS NS N5

Co-efficient of correlation for :

Actual leaf area and Apparent leaf area = 0.918

Actual leaf area and estimated leaf area = 0.999
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CHEMICAL CONTROL OF CASTOR SEMILOOPER, ACHOEA
JANATA LINN.

SANDHYA PARTHASARATHY AND P. ARIUNA Rao
Department of Entomology, College of Agriculture, A.P. Agricultural University, Hyderabad-500 03¢

The castor semilooper, Achoea janata is one of the most important regular
spets on castor, causing serious damage to the crop. Effective control of the castor
semilooper, A. janata has been achieved with several available insecticides like methyl
parathion+DDT, carbaryl and dimethoate (Kushwaha and Pal, 1977), phosalone
leptophos and phethoate (Deshmukhetaf 1979)carbaryl and dicrotophos (Pal, 1977) and
deltamethrin, indothrin, flucythrinate, cyfluthrin, permethrin, fenvalerate, cypermethrin
and guinalphos {Dalaya et af,. 1983). Diflubenzuron, a chitin inhibitor was studied
for its comparative efficacy, individually and as mixture with four other insecticides,
belonging to different group; of insecticides, against castor semilooper under field con-
ditions during the present investigations.

The studies were conducted on the Agricultural College Farm, Rajendranagar
during kharif, 1986, in three replicated randomised block design (RBD) with nine treat-
meants,fenvalerate (0..029)), endosulfan (0.07%), carbryl {0.1%), phosalone (0.07%),
diflubenzuron (0..25%0 and diflubenzuron as mixture with the other four insecticides
(Table 1). The plot size was 5xX4m and the castor variety used was Aruna.

The insecticidal treatments were given only once at 50 days after sowing acd the
data was recorded with regard to the number of semilooper larvae on five randomly
selected and tazzzi plaats/treatmznt. Larval counts were taken one day prior to
spraying and at two and seven days after spraying. The percentage reduction in
the larval population was calculated with the help of the formuia given by Fleming and
Retnakaran, 1985.

post treatmant  pretreatment
population in population in
treatment control
% population X x 100
reduction = 1- pretreatment post treatment
population population
in treatment int control

The percentages were transformed into angular values for statistical analysis. ..

The perusal of the data presented in the table suggest that at two days after
spraying fenvalerate (0.02 %) was the most effective with 82.94 per cent mean reduction
in the larval population, while diflubenzuron (0.025%) was the least effective with
19.03 per cent mean reduction. The treatments followed fenvalerate in the order
of efficacy, were endosulfan (0.075]), carbaryl (0.15) and phosalone (0.07%]) with

Received on Feb, 23, 1988,
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TABLE 1. Efficacy of chemical treatments on castor semilooper A. janata
Mean larval No. per 5 plants Mean % reduction
Treatments Cone. %
Before 2 days after 7 days after 2 days after 7 days after
treatment treatment treatment treatment treatment
Fenvalerate 0.02 9.33 1.67 1.00 82 94 87.99
. (65.85) (69.72)
Endosulfan 0.07 12.33 5.00 5.33 60.92 57.73
(51.39) (45.99)
Carbaryl 0.10 11.00 5.00 5.33 56 69 45.90
(48.8T) (42.64)
Phosalone 0.07 15.00 7.67 7.00 50.48 47.96
(45.32) (43.83)
Diflubenzuron 0.0250 11.00 9.33 3.33 19.03 65.97
(25.7$) (54.38)
Diflubenzuron + 0.0125 12.33 8.00 1.67 38.17 84.69
Fenvalerate 0.0100 (38.11) {67.26)
Diflubenzuron x 0.0125 13.00 9.67 3.67 29.66 68.41
Endosulfan 0.0350 (32.83) (55.87
Diflubenzuron -+ 1.7125 10.67 8.67 3.13 22.87 65.22
Carbaryl 0.0350 (28.53) (53.88)
Diflubenzuron 4 0.0125 13.67 10.33 4.00 27.26 66.99
Phosalone 0.0500 (30.86) (55.09)
Control 12.67 13.33 10.67 1.73 5.81
{ 5.50) {23.29)
S.ED 4.89 2.80
CD 10.29 * 5.8+

Figures in parantheses are angular transformed values

* Significant 0.05 probability level.
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60.92, 56.69 and 50.48 per cent mean reductions of the larvae, respectively. The mix-
tures of the insecticides with diflubenzuron, although better than diflubenzuron alone,
proved less effective than the individual treatments with 38.17 {(diflubenzuron 0.01254+
fenvalerate 0.01 %), 29.66 (diflubenzuron 0.0125% + endosulfan 0.035%), 27.26 (diflu-
benzuron 0.0125%4-carbary! 0.05%) and 22.87 (diflubenzuron 0.0125%+ phosalone
0.035%) per cent mean reductions of larval population. However all the treatments
were significantly superior to control which recorded 1.75 peer cent mean reduction
of the larvae.

At seven days afetr spraying, it was found that fenvalerate (0.029;), was the
most effective treatment followed by diflnbenzuron (0.0125%) + fenvalerate (0.01°%/)
with 87.99 and 84.6% per cent mean reductions of castor semilooper larvae, respectively.
The other treatments followed in the order of efficacy were diflubenzuron (0.0125%)) 4-
endosulfan(0.035 %}, diflubenzuron (0.0125 %) + carbaryl(0.05 27}, diflubenzuron (0.0125%)
and diflubenzuron (0.0125%,)--phosalone (0.035%) with 68.41, 66.99, 65.97 and 65.22
per cent mean reductions of larvae, respectively. The synthetic organic insecticides,
endosulfan (0.07 37), phosalone(0.07%,) and carbaryl (0.1%;) individually were found less
effective. However, all the treatments were significantly superior to control (5.81%)
in bringing down the larval population at seven days after spraying also.

The perusal of the data at two and seven days after spraying suggest that fen-
valelate (0.02 %} was the most effective chemical among the treatments with larval popu-
lation reduction of more than 82 per cent and its toxicity remained upto seven days.
The efficacy of endosulfan, phosalone, and carbaryl was slightly higher at two days with
larval population reduction ranging from 50 to 60 per cent with decreased at seven
days after spraying. On the other hand diflubenzuron and the mixtures of insecticides
with diflubenzuron were less effective intially with larval population reduc-
tion of about 19 to 38 per cent. Subsequen‘ly  toxicities of these
treatments increased with larval population reduction of about 65 to 85 per cent at seven
days afetr spraying. Diflubenzuron appears to act few days after application synch-
ronizing with the next moult (Vinod Kumar, 1986 and Arjuna Rao, 1984 unpublished)
and this can be atiributed to the fact that diflubenzuron and its mixtures were less
effective initially, but the efficacy inreased by seventh day after application. Futrher
since, diflubenzuron interferes with moulting and deposition of new cuticle (mulder
and Gijswijt, 1973} it probably lead to the increased penetrability of other insecticides
through the cuticle and made the incsects more susceptible even at lower concentrations.
Thus the present findings would be very useful in the present pest management
strategies, since diflubenzuron is environmentally safe and effective control of castor
semilooper can be achieved by applying insecticides at far lower doses in combination
with difiubenzuron.
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EFFECT OF DATES OF SOWING AND PLANT POPULATION
ON YIELD OF TORIA

R.K.S. Tomar
Regional Agricultural research station J.N.K.V.V. Tikamagarh-472 001 {(M.P.)

The farmers of Bundelkhand region of Madyha Pradesh leave fields fallow
during kharif and grow wheat late in the month of December. Under such conditions
Toria may be a good mid season crop. Toria is reported to give yield of about 1289
kgfha (Rai and Kumar 1980). However, there is 4 need to assess the performance
of this crop in Bundelkhand region of Madhya Pradesh. Therefore, an experiment was
conducted at J.N.K.V.V. research staftion, Tikamgarh and results of the same are repo-
rted here.

A field experiment was conducted on clay soil with 7.5 H, available Nitrogen
325 kg/ha, P,O; 21 kg/ha and K,0 320 kg/ha during rabi 1986-87 at Regional Agricul-
tural reesarch station, Tikamgarh, The experiment was laid out four times replicated
in split plot design with plot size 5x3 sqm. The treatment consisted of three dates of
sowing f20th Sept., 30th Sep., and 10th Oct.,) and four levels of plant density (3.33, 2.66
2.22 lakh/ha). The plant density was maintained by thinning to maintain the plant
to plant distance 10, 12.5 and 15cm. alonmgwith a check trcatment without
thinning with 30 cm row spacing. The variety was T-9. The fertilizer dose
of 40 kg N, 40 kg P and 20 k/ha was applied at the time of sowing and 40 kg N/ha
was applied as top dressing at first irrigation, at 20 Days after sowing (DAS). Rest
of the irrigation were given at 40 & 60 DAS. One weeding was carried at 25 DAS.
Aphid control was done by one spray of Dimecron (0.03%) at flowering stage.

The data indicated that (Table-1) the date of sowing had significant cflect
on seed yield. The seed yield was higher (846.58 kg/ha) under first date of sowing,
but did not differ significantly from 2nd date of sowing. The decrease in yield in 2nd
and 3rd dates of sowing was to \he tune of 7.00 and 40.89 per cent respectively. Simi-
lar results were reported earlier (Anonymous 1985).

Oil percent, plant height. primary and secondary abranches per plant, Siliquae
per plant, Number of grains per siliquae and test weight were also maximum under
first date of sowing. There was a progressive reduction in the expression of all these
characters in 2nd and 3rd date of sowing.

The plant density also significantly influenced the seed yield. The grain yield
was the highest (980 kg/ha) at plant population of 2.22 lakh/ha, however there was
reduction in yield with increase in plant population. The lowest yield (50 kg/ha) was
obtained from higher plant population in control.

Received on June 14, 1988.
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The oil per cent was significantly the highest at plant population of 2.22 lakh/h.
This is in conformity with results of Gangwar and Kumar (1986). The higher plant
density invariably had lower values of growth and yield contributing characters (Kumar
and Rehman 1978}, The seed yield under higher plant density reduced significantly
because of decrease in primary and secondary branches and siliquae per plant, number
of grains per siliquae and test weight.
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STABILITY ANALYSIS IN CERTAIN VIRGINIA GROUNDNUT
GENOTYPES

P. VINDHIYA VARMAN AND T.S. RAVEENDRAN
Agricultural Research Station, TNAU, Aliyarnagar-642 101.

The productivity of groundmut varies widelyas it is grown predominantly under
rainfed conditions. Hence, stability in yield performance over a wide range of agro-
climatic conditions, is an important factor determining the productivity of this crop.
A genotype which withstands the fluctuating weather conditions is the most ideal
variety in this context. Tn groundnut reports on GXE interactions were made by Singh
et al. (1975). Yadav and Kumar (1978) and Habib er al,. (1986) Eberhart and Russell
(1966) suggested a model which provides three statistical parameters for stability,
namely, mean performance, linear response (regression) of a varitey to the environments
and the deviation from linear response.

A study was under-taken at the Agricultural Research Station, Aliyarnagar
with a view to obtaining information on the stability parameters of pod yield, shelling
outturn and kernzl weight and to identify the best genotype in a group of virginia bunch
and runner cultures,

The groundnut cultures comprising five each in virginia bunch and runner
(Table - 2) were studied for productivity and stability during three rainfed seasons viz.
Kharif *84, Kharif '85 and Kharif ’86’. The trial was laid out in a randomised
block design with a plot size of 5% 3.3 m and three replications. Dry yield was com-
puted as kgf/ha. Bezsides, shelling percentage and hundred kernel weight were also
recorded by stanlard procedures. Thr method outlingd by Eberhart and Russell (1966)
was applied to bring out information on stability parameters for the above three cha-
racters.

The analysis of variance for the three characters studied, are presented in Table
1. The data showed that the mean sum of squares due to genotype X environment
interaction were significant arly for pod yield and kernel size. This indicated that
there was G X E interaction orly for these two characters. Hence further analysis was
not done in respect of shelling percentage. Among the two characters, pod yield and
hundred kernel weight, the linear of G X E interaction was significant only for pod yie!d.
Hence it appeared meaningful to carry out the stability analysis only for pod yield in
as much there was no linear response for hundred kernel weight. The absence of linear
response for shelling outturn and kernel weight could be due to the fact that shelling
percentage and kernel size would not change beyond a certain limit of favourable
environment.

The mean performance (X), the regression coeffici iati
] \ o cient (b), the deviat 2
from mean square for pod yield are presented in table 2. © viation (59

Received on Dec. 19, 1988,
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TABLE 1. Anova for genotype stability for yield and quality characters in groundnut.

Mean sum of squares

Source df
Dry pod Shelling 100 kernel
yield Percentage. weight.
Genotype (G) 9 139636.91** 24.50* 66.21%+
.k
Genotype X environment 20 182061.79 6.48 74.56**
Environment (E) lincar 1 2368444 .27~ 15.49 1201.69**
Genotype X Environment 2 127100.84++ 6.95 21.02
{linear)
Pooled Deviation 10 12888.38 5.16%* 10,03+
Pooled Error 60 7704.92 0.14 0.27

“* _ Significant at 1%, level
* — Significant at 59 level.

TABLE 2. Stability parameters for pod yield in groundnut.

Genotypes Mean b 52d
H 1. ICG 2271 1582* 1.19 25282.1

2. Jsp 1 1349 1.54* - 2069.4
3. J8Pe 1649 2.57 - 761.2
4. C 354 1349 1.45 - 4453.3
5. M 13 1179 0.90 10393.7
6. MA16 1302 0.91 3393.2
7. C 263 1164 0.29* - 3578.0
8. C 266 1132 0.35* 37333.5*
9. R.33-1 910 0.10* - 6686.8
10. TMV 10 1273 0.71 ~ 7018.9

Mean 1288 1.0

SE 80 0.23

CD 238
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Among the genotypes, JSP 6 (1649 kgiha) and ICG 2271 (1582 kg/ha) have
recorded significantly higher yields than the check TMV 10 (1273 kg/ha). Out of the
twa, JSP 6 recorded a regression coefficient of 2.57 which was significantly higher than
unity. This suggests that this genotype is adapted only to favourable environment.
The next best variety ICG 2272 had a regression coefficient of 1.19 which was equal to
unity. ‘This also possesses a non significant S2d. Hence, this variety satisfied all the
three requirements of a stable genotype. The other genotypeas C 354, MA |6, TMV 10
and M 13 were also found to be stable performers. However, their mean yield is not
comparable to ICG 2271.

Thus it may be seen that ICG 2271 was the most stable genotype identified
from the study. The other advaatages of this culture namely, tolerance to jassids, thrips
and leafminer have been reported elsewhere (P.Vindhiya Varman et al. 1988). Based
on these merits, this culture is presently under multilocation testing in Tamilnadu,
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A NOTE ON SENSITIVITY OF SOYBEAN VARIETIES TO
SHATTERING AFTER MATURITY

M.P. JAIN, N.R. PARADKADR, R.A. KHAN, AND R.N. SARAN.
Zonal Agricultutal Research Station, Powarkheda, Hoshangabad 461 110,

Soybean is a major kharif of central Narmada Valley . This crop is very
seasitive to shattering if it is delayed in harvesting, which is a common feature due to
scarcity of labour and nenavailabitity of proper mechanical harvesters. It is there-
fore necessary to develop and identify the varieties with lesser shattering, thus allowing
some time for harvest after maturity.

Present study embodies the work done at J.N. Krishi Vishwa Vidyalaya, Zonal
Agricultural Research Station, Powarkheda (Hoshangabad M.P.) during kharif 1986 on
identifization of such varieties which are less vulnerable to shattering.

For the study, four varieties of soybean (Punjab-1 and J.S. 72-d44-both yellow
seeded; J.8. 76-205 and Black local-both black seeded) which cover large area in the
tract were sown on §th July, 1986 and grown with recommended package of practices.
The varieties were evaluated for their performance in respect of shattering with reference
to five periods of harvesting, viz., at maturity, 5,10,15 and 20 days afier maturity.

As per the harvesting treatments, eighteen plants of each variety were uprooted
randomly at the time of harvesting and observations on number of intact peds, sha-
ttered pods as well as grain yield of intact pods were recorded. From these data, grain
yield per plant of shattered pods and losses in grain yield due to shattering were com-
puted which are presented in Table 1.

As obvious from the data in Table 1, there was no loss of grain yield due to
shattering in all the varieties except local black soybean though harvested at right time
of maturity. The local black soybean sustained 0.8 per ¢ent grair loss due to shattering.

The grain losses due to shattering were 78.69% in J.S. 76-205 followed by
20.3%, 6.939%, and 1.59% in case of local black, Punjab-1 and 1.8, 72-44 respectively,
when they were harvested 5 days after maturity. Further delay in harvesting by 5-10
days resulted more losses due to shattering in all the varieties but a minimum loss was
observed in J.S. 72-44 (-9-17 per ceni) while other varieties showed more than 50%]
losses.

A twenty days delay in harvesting after maturity resulted in tremondous loss
of grain yield, ranging from 46 to 949 with the minimum and maximum values recor-
ded in case of J.S. 72-44 and J.S. 76-205 respectively.

Received on Sept. 23 1988.
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The result indicate that the yellow seeded soybeen varieties, viz., J.S. 72-74
and Punjab-1, in respective order, should be preferred over black seed and J. S,
76-205 soybean varieties to minimise the shattering losses. The losses in grain yield
due to shattering may be reduced considerably if the crop is harvested within a week
after maturity.
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EFFECT OF IRRIGATION LEVELS ON SAFFLOWFR YIELD IN
LATERITE SOIL OF WEST BENGAL

A. ZAMAN
Department of Agronomy, Bidhan Chandra Krishi Viswavidyalaya, Kalyani-741 235, West Bengal.

Safflower (Carthamus tinctorius L) is known for its drought resistance (Weiss
1971), but responds to limited irrigation. It holds considerable promise, under limited
water supply in drought prone lateritic tract of West Bengal where, at present, mono-
cropping by and large is the rule in this region. The crop being a recent introduction
In this region, no information is available in respect of agronomic management.
Hence the present investigation was carried out to select a suitable variety of safflower
and its critical stages of water requirement in laterite soils of West Bengal.

A field experiment was conducted in split-plot design with three replications
comprising four levels of irrigation viz: unirrigated control, one irriga‘ion at bran-
ching, two irrigations one e¢ach at branching and Aowering and three irrigations one
each at branching, flowering and :eed development stages and three varieties viz. A
300, 116-4-5 and 340092 of safflower ascigning irrigation to main plots and varieties
to sub-plots during rabi seasons of 1982-83 and 1983-34 at the Regional Rescarch Farm
of Bidhan Chandra Viswavidyalaya located at Jhargram in the district of Midnapore.
The soil contains 0.32 per cent organic carbon 31 lkg, available P,O, and 110 kg ex-
changable K,O/ha with low nutrient retention, moisture holding and ca‘ion exchange
capacity. The soils are sandy-loam in texture, oxisols in order and acidic in reaction
having soil pH 5.7 at a depth of 0.30 cm layer. The crop was sown on 10th and 28th
October in 1982 and 1983-84, respectively at a spaciag of 50X 20 cm using 20 kg/ha seed
rate. The crop was fertilised with 120 kg N, 40 kg P,0O, and 40 kg K,0/bha in the form
of urea, single super phosphate and muriate of potash, respectively at the time of
sowing and irrigation was given in accordance with the treatment with a depth of 75
mm each. As the treatment combinations consisted of unirrigated control, entire
nitrogen was aplied as basal. One weeding and necessary thinning to maintain uniform
plant population were done within 35 days after sowing and the crop was harvested at
about 160 days maturity.

The results presented in tables 2 revealed that the levels of irrigation signi-
ficantly increased the seed yireld of safflower variecties. Highest mean yield of 1111
kgiha was obtained with three irrigatiors one each at branching, flowering and seed
development stages corresponding to 40, 100 and 130 days after sowing respectively.
The increment in seed yield was in order of 19.58, 56.24, and 113.24, per cent due to
one, two and threeirrigations over unirrigated control indicating that seed develop-
ment and flowering stages were most critical for the application of irrigation water.
Rajput, et al., (1981} also suggested similar combination of growth stages for irrigation.
The cultivar A. 300 gave higher seed yield than other two cultivars. The interactions

Received on Oct, 10, 1988.
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between levels of irrigation and varieties were also significant. The cultivar, A. 300
produced highest seed yield of 1870 kg/ha with three irrigations ¢ross seasons,

MAHAPATRA, I.C., and SINGH, N.P., 1975. Indian Fmg., 25 (2) : 13.

RAJPUT, R.K,, SINGH, S.N. YADAY, JS.P. and SHARMA, B.M. 1981, Indian J. Agric. Sci
51 (5) @ 316-320.

WEISS, E.A., CASTOR, Sesamum and Saflower 1971 Leonard-Hill Books, London pp 529-746.
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SAMPLING OF UROLEUCON COMPOSITAE THEOBALD
(HOMOPTERA: APHIDIDAE) ON SAFFLOWER

N.S. Buat, M. Maniunatd & G.T.T. Ramu
Regional Research Station, Dharwad - 580 005,

The saMower aphid, Uroleucon Compositae Theobald is a serious pest of saflower
in Karnataka and other safflower growing tracts of India causing an yield loss upto
72 percent (Basavana Goud, 1979). The methodology of sampling of this aphid on
safflower is lacking although Basavana Goud (1979) assessed the intensity by counting
their number on leaves, unit stem length and capsules wihtout any comparative evalu-
ation of these methods. Several sampling methods viz, sampling of leaves from different
plant strata (Thomson and Jacob, 1943; Neilson, 1957); Sampling of plant portions of
definite area/length (Otake, 1958; Amman, 1967); categorisation of aphid density from
very less to very high (Banks, 1954); counting the colony numbers (Swirski, 1934);
sampling from only tender shoots (Hull and Grimm, 1983) have been reported for several
aphids. Time dependent aphid intensity was estimated for potato aphid by Holling
(1958) by weekly sampling of 3 leaves from 50 plants. The present study was under-
taken to arrive at a satisfactory sampling scheme for estimating aphid intensity in
safflower crop so that it help sampling the aphids in the studies of economic
threshold, population dynamics and chemical centrol programme.

In the present investigations the saffiower aphid was sampled first on 30 day
old crop followed by flower bud formation stage on the safflower crop at Agricultural
College Farm, Dharwad during Rabi, 1984. Leaf with highest aphid density, mature
leaves with lowest aphid density, total leaf arca, central shoot, main stem, total of ali
the above for younger crop stage and flower heads and branches in adition to all the
above have been sampled for aphids on 50 plants and the data were subjected to
analysis of standard diviation and coefficient of variation for evaluating the various
sampled portions.

Sharp differences in coefficient of variation among various samplings done
during pre-flowering stage have been observed and central shoot appears to be the most
suitable portion for aphid sampling with least coefficient of variation (C.V.) at 29.4.
Highest C.V. value of 69.2 for main stems reveals the unsuitability of this plant
part for assessing aphid population density. Leaf with highest aphid density is
also a suitable portion for sampling as C.V. Value was 32.0, close to the value
recorded for central shoot.  Although aphid population correspond ing to the total
of all parts and total leaf area have C.V. values of 30.5 and 34.2 respectively, it is
tedious to carry out such countings,

Analysis of aphid populations sampled during flowering stage indicated that
the heads with highest aphid density was superior to all other parts excepting central
shoot (C.V. 27.20); total branches was poorest with a C.V. of 86.6; total heads was in-

Reccived on December 9, 1986,
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ferior to central shoot, leaf (CV=49.90) and head (CV=42.3) with highest aphid
density.

The comparison of various parts samples based on C.V. values during younger
and flowering stages showed that central shoot is most valid in assessing aphid density
followed by leaf and head with highest aphid density in the above respective stages.
The other parts are either cumbersome to carry out aphid counting or have highly
variable aphid density hence not to be considered for sampling this pest.
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STUDIES ON THE DRYING REQUIREMENT OF
SESAMUM SEEDS

P. SusaMA KuMarl, M.G. VasawaN and S. SANTHA KUMARI
Rice Research Station, Kerala Agricultural University, Kayamkulam, Kerala-690 502.

Sesamum (Sesamum indicum 1.) is the third most important oilseed crop of
India occupying an area of 2.4 million ha with an annual production of 4.77 lakh tonnes
of seed (Sharma and Reddy, 1983; Rai er al., 1984). This is raised as the major catch
crop in the rice fallows of Keraladuring the summer season(January-February to March-
April}, utilizing the residual soil moisture after the harvest of rabi paddy.

The use oflow quality seedis the major constraint touniform stand establishement
of the crop. The usual practice of the farmer is to dry the seeds even upto eitght days
after threshing. The present experiment was taken up in 1985 to find out the optimum
drying requirement of seasmum for ensuring the maximum viability of seeds.

Seven kilograms each of Sesamum seeds of the improved varieties KayamkulamlI
and Thilothama were dried for one day and their moisture content noted at the end of
drying. One kilogram from the major lot was stored separately in an air tight tin
container which constituted the first treatment.

The remaining six kilograms of seeds were dried on the second day and their
moisture content recorded at the end. One kilogram from this lot was stored again
separately in an air tight container and this constituted the second treatment. The
remaining five kilograms of seed were dried on the third day and one kilogram of
seed stored. The procedure was repeated upto the seventh day. The seven samples
thus stored in seven comtainers formed the treatments.

Drying was done fot six hours in direct sun light from 10 am to 4 pm spreading
the seeds uniformly and stirring occasionally.

From the Table 1 it can be seen that there was no reduction in weight of the
samples after the third day of sun drying showing that the moisture content of seeds has
attained a constant level by the third day and that further drying was unnecessary.

The viability of seeds in the seven samples was tested at a regular interval of
one montl for a total period of one year and the germination percenatge is as shown
in Table 2.

The germination percentage was above 90 per cent in all the treatments up to
nine months. In the first ans second treatments there was a rapid reduction in germi-
nation after nine months of storage whereas in all the other treatments where the seeds
were dried for three days or more, good germination could be maintained for one year,
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From this study, it is concluded that three days of sun drying is necessary fof
maintaining the viability of the seeds at a satisfactory level.

REFERENCES

RAI, B, SHARMA, N.N. and THAKUR, H.C., 1984. New Vistas in Sesamum production. Ind.
Farming. 33(10) 3-4.

SHARM;’\. 3’S-M. and REDDY, B.N., 1983. Research on Sesamum makes Headway. Ind. Farming
32(12) : 3-13.



I. Oilseeds Res. 6 (1989): 181-186
ISSN Q970 - 2776,

INFLUENCE OF SEASON AND SEED POSITION ON FATTY
ACID COMPOSITION OF POLAR AND NON-POLAR LIPID
FRACTIONS OF DEVELOPING SEEDS OF SUNFLOWER
(HELIANTHUS ANNUUS L.)

5.K. Gurra and D.S. WaGLE
Department of Plant Breeding, Haryana Agricultural University, Hisar-125 004.

In sunflower oil oleic and linoleic acids are the major fatty acids. Their
desired ratio is possible by genetic manipulations (Putt ez al, 1969). However, the
degree of unsaturation also depends largely upon environment (Harris et al., 1978;
Goyne et al., 1979; Robertson and Green, 1981).  Even the position of the seeds within
sunflower head (Zimm=rman and Fick, 1973), shape and size of the head (Afzalpurkar
and Lakshminarayana, 1980) and lipid classes (polar and non-polar lipids) have also
been shown to affect the fatty acid composition (Grewal et al, 1978). Appelgvist
(1975) has reported that polar lipid fraction which forms the minor fraction at maturity
constitutes the major fraction of total lipids at initial stage of seed development.
In northern parts of India, the temperature difference between the two major seasons
i.e. winter and summszr are considerable. Therefore, the present study was designed
to examine the effect of variables such as season (winter and summzar) and position of
the seeds within sunflower head on the fatty acid composition of polar and non-polar
lipid fractions of developing sezds of sunflower at a single location.

Sunflower variety EC 68415 was raised undzr fisld conditions both under winter
and summer seasons. About 200 plants wzre tageed at initiation of flowering. Gene-
rally the opening of disc florets started from periphery towards centre and two to
three rows opened up each day. Sunflower heads were clipped at 7 day intervals till
42 days after flowering (DAF).  According to Zimmerman and Fick (1973) the heads
were divided into three concentric zones at each stage, namzly peripheral, middle and
central. Each zone was sampled for six adjoining seeds from 3,6,9 and 12 O'clock
position. In winter during first sampling {7 DAF), seed initiation had advanced only
up to the peripheral zone, therefore, the samples were taken only from the periphery
whereas during summer the seed initiation had advanced upto the middle zone and
hence the samples were taken from peripheral as well as the middle zone. After manu-
ally taking out the seeds from each zone, the pericarp (hull} was removed. The total
lipids were extracted (Folch et al., 1957) and separated into two polar and non-polar
fractions by solvent partition method (Nichols, 1964). Fatty acid methyl esters
were prepared and further separated in a Hewlett Packard Model No. 5730 A gas
chromatograph (Luddy et af., 1968).

The maximum temperature at the time of sampling during development of
seeds in the winter ranged from 18.9°C to 26.5°C and minimum from 7.4°C to 11.5°C,
while in case of summer these ranged from 41.7°C to 44.5°C and from 23.9°C to 30.6°C
respectively., Data in Table-1 and 2 revealed that during seed development at different
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positions non-polar lipids increased steadily while polar lipids decreased in both the
seasons. At initial stage the major portion of the total lipids was polar lipids. This
fraction, however, decreased drastically to represent only about 2 per cent of the total
lipids towards maturity. During seed development at different positions, the palmitic
acid content of polar and non-polar lipid fractions was maximum at 7 DAF, decreased
upto 21 DAF and then levelled off until maturity during both the seasons. Stearic
acid concentration in winter was minimum at 7 DAF and reached the maximum level at 14
DAF followed by a gradual decrease till maturity while in summer, it decreased from the
maximum level at 7 DAF till development. Oleic and linoleic acids were the major
fatty acids. In winter, oleic acid accumulated rapidly at first but at the mid-point of
seed development it was overtaken by linoleic acid which became the major component
thereafter in both the fractions. However, in summer, oleic acid was observed to accu-
mulate rapidly at first and then declined at a very slow rate but was never overtaken by
linoleic acid and thus remained the major component upto maturity in non-polar fraction
whereas in the polar fraction lionleic acid overtook the oleic acid at later stages of deve-
lopment. A similar trend was observed with respect to position of the seeds. Our
results are in agreement with those of Grewal er o/, (1978) and Robertson et al., (1978).
They, however, conducted such studies during single season

Positional effect showed that non-polar lipids decreased from periphery towards
centre whereas a reverse trend was observed in case of polar lipids upto 14 DAF after
this stage the amount of both the fractions was almost similar in all the positions during
both seasons. The levels of palmitic and stearic acids at 7 and 14 DAF increased from
periphery towards the centre followed by somewhat erratic behaviour atlater stages inboth
the seasons and fractions. Of the major acids oleic decreased while linoleic increased
from periphery towards centre consistently at all the stages of seed development during
both the seasons and fractions. These results reflect on the variations which are taking
Place within the plant which might be due to environment since the seed formation
initiated at the periphery of the head and then progressed towards the centre, therefore,
individual seed may have developed and matured under somewhat different climatic
conditions. Zimmerman and Fick (1973) observed similar pesitional effcet in matured
sunflower seeds.

Polar and non-polar lipid fractions differed appreciably in amounts of fatty
acids during seed development in both the seasons. Except at 7 DAF the level of
palmitic acid at other stages of development was almost two folds in polar fraction
than what was in non-polar fraction during winter as well as in summer and even in the
seeds of different positions. Stearic acid, however, was marginally higher in non-polar
than in the polar fraction during development in both the seasons. In winter, as well as
in summer the oleic acid content during seed development was higher in non-polar frac-
tion while linoleic acid was higher in polar fraction. This was also true in case of posi-
tion of the seeds. Such quantitative differences in fatty acid composition of polar and
non-polar lipid fractions have also been reported by Grewal et al., (1978) in maturing
sunflower seed during winter seasons.
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Seasonal effect revealed that non-polar lipids were higher in summer while
polar lipids were higher in winter at all the stages of seed development. However,
the effect of season was very severe on oleic and linoleic acids while palmitic and
stearic were affected to a smaller extent. In both the fractions palmitic acid was consi-
derably higher in winter thar in summer during seed development. At 7 DAF stearic
acid was appreciably higher in summer as compared to winter. However, at 14 DAF
it was highsr in winter, thereafter, the seasonal effect was negligible. The higher tempe-
rature (summer) favoured the accumulation of oleic acid while lower temperature (winter)
favoured linoleic acid. The effect of the temperature could be judged in a better way
from the ratios of oleic acid to linoleic acid at maturity irrespective of the seed position.
In non-polar fraction, the ratio of these two acids in winter was 1:1.25 while in summer
it was 3:1. In the polar fractions, the ratio was 1:2.5 in winter and 1:1.3 in summer.
These results suggest a positive relationship between temperature and oleic acid and a
negative relationship between temperature and linoleic acid. It further suggests that
by merely selecting the season of the year, a desired oleic to linoleic acid ratio of sun-
flower seed oil could be obtained. The decrease in linoleic acid at high temperature
and an increase at low tempetarture may be attributed to theregulation of desaturase
enzyme (Oleyl-Co A desaturase) which is responsible for converting oleic to linoleic acid.
The synthesis or the activity of this enzyme is enhanced at the low temperature which
results in an increase in linoleic acid (Tremoliers et al., 1982).

Financial help in the form of research fellowship to SKG from the Indian
Council of Agricultural Reserach is duly acknowledged.
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