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OBITUARY

Shri RAJENDRA R, MISHRA
(Novertber 12, 1945 - April 26, 1993 )

Shri Rajendra R, Mishra a valuable member of
the Indian Society of QOilseeds Research and
the Director of Research, Maharashtra Hybrid
Seeds Company Limited passed away on 26th
April, 1993 in a plane crash at Aurangabad.
After completing his post-graduation in
Agriculture with specialisation in Plant Breed-
ing and Genetics, he joined Maharashtra
Hybrid Seeds Company Limited (Mahyco) in
1968, in which he worked in various capacities
such as Plant Breeder, Manager of Research
and Dircctor of Research till his premature
and tragic dcath. In recognition of his
meritorious services, he was appotinted as ong
of the Board of Directors of the company in
1981, In addition Shri Mishra was also the
Dircctor of 1) Mahyco Rescarch Foundation
and 2) India Drossabch Limited, and also the
Trustee of the Barwale Agricultural Research
Institute and Mahyco Trust.

Shri Mishra was liked by all the Scien-
tists and diverse personnel engaged in agricul-
tural development, for his spirit of cooperation
and commitment to the cause of nation’s seed
industry.

He was one of those who believed in
strong cooperation between the public and
private sectors to strengthen agricultural re-
search and development in our country.

Shri Mishra as a Plant Breeder and the
active tecam lcader of Plant Breeders of
Mahyco was responsible for the development
of more than 230 hybrids and varieties of dif-
ferent crops including cotton and sunflower.

He received the first national award in
1989 on behall of Mahyco for R&D efforts in
Agro-industry instituted by Department of
Science and Technology, Government of India
in 1989 and FICCI award in 1990 for Research
eflorts in Science and Technology by corporate
sector. A gold medal was also presented to him
by AllIndia Coordinated Cotton Improvement
Project during its Silver Jubilee Celebrations.

He attended several national and inter-
national symposia, confcrences, workshops
and group meetings in different crops and
presented papers and actively participated in
discussions. He was a regular participant of
kharif and rabi mlseeds group workers” mecl-
ing. He always contributed his best to
strengthen the Indian Society of Oilseeds Re-
search and its activities.
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Prof. BISHWANATH CHATTERJEE
(Ocitober 10, 1928 - May 16, 1993 )

Professor Bishwanath Chatterjee a member of
the Editorial Board of the Journal of Oilseeds
Research and former Professor of Agronomy,
Faculty of Agriculture Bidhan Chandra Krishi
Vishwavidyalaya, West Bengal passcd away on
16th May, 1993. Professor Chatterjee was born
on October 10, 1928. He graduated in Agricul-
ture from Government Agricultural College,
Kanpur in 1950. He was the recipient of state
scholarship and Nuffield Foundation scholar-
ship for his Ph.D,, study at the University of
Reading, UK.

He worked as Agrostologist,
Agronomist, Professor and Head, Department
of Agronomy, Dean, Faculty of Agriculture.
He was appointed as the Vice-chancellor of the
Bidhan Chandra Krishi Vishwavidyalaya in
1985. His love for teaching, academic activities
and agricultural research was so deep that he
resigned the post of Vice-chancelior and he
continued as Professor of Agronomy till his last
breath. He has to his credit around 250 re:
search papers, nine research bulletins and nine
books. He guided around 40 Ph.D., and 55
M.Sc., research scholars,

__His research contributions on the role
of siliqua surface area of mustard in the
productivity, crop competition, inter-crop-

ping, multiple cropping, moisture extraction
pattern of the roots of rabi crops, wheat
managemenl with minimum tillage, substitu-
tion of inorganic fertilizers with organic
manures for rice production etc., are not only
loo well known but also useful. He chaired
scientific scssions of number of crop
workshops and scminars dealing with crop
management. He was a member of various
scientific and review committees of TCAR,
member of Academic Council of Assam
Agricultural University and member of Board
of Studies of BHU, Bhagalpur University,
Ranchi University, Calcutta University,
Kalyani Untversity and BCKV.

Hc was actively associated with many
societies dealing with Agricultural Sciences
and acted as Councillor/editor for Indian Jour-
nal of Agronomy, Journal of Soil and Water
Conservation Society of India, Saar Samachar,
Journal of Oilseeds Research etc. He was dis-
tinguished Fellow of Indian Society of
Agronomy and Fellow of Science and Technol-
ogy, West Bengal.

Professor Chatterjec had visited
Sweden as a member of Indian delegation
under the sponsorship of Department of
Science and Technology. International Rice
Research Institute, Philippines invited him to
participate in the sympositm on rice based
cropping, system.

Professor Chatterjee was a reputed
teacher and his unassuming simplicity and
fricndship with one and all not only won the
hearts of the student community as a whole but
left behind many admirers. By the death of
Professor Chatterjee the nation has lost a dedi-
cated exemplary Scientist and an administrator
committed to the cause of Agriculture and the
Indian Society of Oilseeds Research is
deprived of its senior member of the Editorial
Board. The Society conveys sincere con-
dolence to the members of the bereaved family.
May his soul rest in peace.



1. Oilseeds Res. 10(1) 1993 : 1-5
ISSN (0970-2776

ADOPTION OF SOME IMPORTANT PRODUCTION TECHNOLOGIES
AND THEIR INFLUENCE ON YIELD OF SUNFLOWER IN KARNATAKA

K. SEENAPPA!, N. VENUGOPAL? T.N. VENKATA REDDY?,
S. RAJENDRA PRASAD? and U.S. UIJINAIAIL?

ABSTRACT

A survey was conducted during 1983-84 in the districts of Bijapur, Gulbarga, Bellary, Mysore and
Shimoga to siudy the extent of adoption of some important production technologies and their influence
on seed yield of sunflower. Technologies on manures and fertilizers, hand pollination and harvesting
at physiological maturity markedly increased the sunflower yields. 74% of sunflower was uwnder tainfed
situation. Oniy 5% to 17% of the farmers uvnder rainfed and 16% to 25% of the farmers under irrigated
conditions have followed recommended or near 1o the recommended levels of manures and fertilizers.
25%of the farmers followed hand pollination and 309 of the farmers harvested the crop at physiological
maturity. Farmers are well aware of the marketing facilities,

Key words: Sunflower; Production technology; Adoplion; Yield.

Commercial cultivation of suntlower (Helian-
thus annuus L.) started during 1972-73 in Kar-
nataka with a modest beginning of 15,000 ha.
Karnataka has been one of the leading
sunflower growing states in India with a
productivity of 1 tonne/ha (Virupakshappa et
al., 1989). Although the area under sunflower
rose to 2 lakh ha with a production of 79,000
tonnes during 1982, the productivity declined
to 575 kg/ha, The causes for decline in the
productivity could be attributed to poor
management of crop in farmers ficld besidcs,
vagaries of monsoon. The research on genetic
improvement and agronomic practices began
with the establishment of research centres
under ATCORPO in 1972 and seed production
centres in 1978, Consequently, a good package
of practices was developed for realising higher
productivity. Hence, interest arose to conduct
a critical survey to know the extent of adoption
of some important production technologies
and their response on sunflower yield on
farmers’ ficlds. The findings of the survey are
discussed in this paper.

MATERIALS AND METHODS

A proforma was designed to collect the infor.
mation on a few important practices followec
by the farmers and yields harvested by them
The survey was conducted during 1983-84 ir
the districts of Bijapur, Gulbarga, Bellary,
Mysore and Shimoga. The farmers interviewed
were from the taluks where sunflower cultiva-
tion was predominant. The nutrients applied
both in the form of fertilizers and FYM were
considered for working out the NPK applied to
the crop. A tonne of FYM was considered to
supply 10, 8 and 20 kg of N, P20s and K> O per
ha. The recommended/ near recommended
fevel for (a) FYM was 6.25 t/ha or more (b) N
was 50 kg or more/ha under irrigated and 40 kg
N/ha or more under rainfed situation and
similar amount was taken for P2 Os, The survey
data on FYM, N and P levels of Bijapur, Gul-
barga and Bellary were clubbed together and
similarly of Mysore and Shimoga to represent
sunflower growing areas of north and south
Karnataka regions, respectively.

1,2, 5 Sunflower Project, University of Agricultural Sciences, GKVK, Bangalore - 560 065, India.
3, 4 National Seed Project, University of Agricultural Sctences, GKVK, Bangalore - 560 063.

Received for publication on March 16, 1991
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The data on a few other important
production technologies viz., sowing methods,
hand pollination, harvesting time and mode of
marketing the produce are repsesented dis-
trict-wise,

RESULTS AND DISCUSSION
General information on the surveyed districts

The number of farmers interviewed who had
grown irrigated and rainfed sunflower, rainfall
during the cropping season, area, production
and productivity figures pertaining to 1983-84
of the surveyed districts are given in Tablel.
Highest area under sunflower was in Bijapur
followed by Guibarga, Bellary, Mysore and
lowest in Shimoga. Highest productivity of 824
kg/ha observed in Shimoga district which also
received highest rainfall of 495 mm during
cropping season, while the lowest productivily
(223 kg/ha) coincided with lowest rainfall (202
mm) in Gulbarga. Out of the total number of
266 farmers interviewed, 74% of farmers have
grown rainfed sunflower and 26% farmers have
grown the irrigated crop. So, major area of
sunflower cropping was under rainfed situa-
fion.

Sowing methods

All farmers under irrigated conditions fol-
lowed dibbling but under rainfed situation
sowing behind the plough, drill sowing and

broadcastings were adopted (Table 2.). Sowing
behind the plough was the common method
adopted by 74% farmers in all the districts.
However, 19% and 7% farmers followed drill-
ing and broadcasting respectively. 40 and 30
per cent of farmers in the largest sunflower
growing districts namely Bijapur and Gulbarga
respectively, followed drill sowing. Only in
Shimoga 33% farmers adopted broadcasting
which should be discouraged.

FYM, N and P levels

The mean seed yield obtained by the farmers
who followed recommended or near recom-
mended levels of Farm Yard Manure(F),
nitrogen (N), Phosphorus (P) and interactions
of NP, NF and PF under irrigated and rainfed
conditions as compared to yield levels obtained
by farmers who followed less than recom-
mended levels of above nutrients arc presented
in Table 3.

Apphication of recommended/near to
recommended level F increased the yield by 56
and 62% ; N by 77 and 29%; P by 110 and 3%
while combination of NP increased the yicid by

2 and 16%, NF by 66 and 46% and PF by 635
and 34% under rainfed and irrigated condi-
tions, respectively. In general, only 5 to 17% of
the farmers under rainfed conditions and 16.to
23 per cent of the farmers under irrigated con-
ditions have used recommended or near to

Tabie 1. Area, production and productivity of sunflower, rainfall during cropping season and number of farmers
interviewed district-wise during 1983-84 -
Number of sunflower growers
Area (ha)  Production Productivity  Rainfali Rainfed Itrigated Total
10 {kgfha) (om) condition condition

Bijapur 135700 92170 679 412 58 14 72
Guibarga 49600 11070 223 202 51 10 61
Bellary 47800 30020 7 628 463 5 20 %5
Mysore 10600 5880 " 588 2% 40 1% 59
Shimoga 3400 2800 o824 495 43 65 49
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recommended levels F/N/P/NP/NF/PF,
Greater proportion of farmers in Mysore -
Shimoga (11 to 30 and 16 to 52% under rainfed
and irrigated conditions, respectively) have fol-
lowed recommended/near to recommended
levels of above nutrients as compared to
farmers of Bijapur - Bellary - Gulbarga (0 to 10
and 9 to 21% uader rainfed irrigated condi-
tions respectively).

Hand pollination

In general, hand pollination increased the seed
yield by 39% as compared to the yield of con-
trol (813 kg/ha). This practice was adopted
only by 9% out of the 266 farmers interviewed
(Table 2).

kg/ha harvested at full dry stage (Table 2),
Harvesting at physiological maturity increased
the yield by 50% and 30% under irrigated and
rainfed condition, respectively. This practice
was followed by 50% of the farmers in irrigated
tract and 66 per cent in rainfed tract.

Mode of marketing

About 50% have sold the produce to regulated
market yard (Table 4) followed by 28% to vil-
lage traders, 18% to oil mills and 4% to KOF,
This shows that marketing facilities for
sunflower were good. However, farmers may
be motivated to sell their produce to
KOF/regulated market yard to get better
prices.

Table 4. Mode of markeling followed by number of sunflower growing farmers of selected districts

Districts Regvlated Village traders  Oil mills KOF Total
market yard

Mysore 35(5%) 23(39) 1(2) . . \ 59
Shimoga 2(4) 11(23) 26(53) ' 1020y . . 49
Bijapur 48(6T) 19(26) 5T - - 7
Gulbarga 27(44) 21(35) 13(21) . - 61
Bellary 22(88) - 2(8) 1(4) 25
Total 134{50} 74(28) 47(18) 11{4) 266

Figures in parenthesis refers to percentage.

Time of harvest

- Harvesting the crop at physiological maturity
t.e., when the back of the head turn to lemon
yellow in colour minimise the seed loss at har-
vest. In general, 30% of the farmers harvested
the crop at physiological maturity and on an
average this has increased the seed yield by 64
per cent as compared to the seed yield of 697

LITERATURE CITED

Virupakshappa K., Seenappa, K, and Scetharam A., 198%.
Karnataka-A leading state in sunflower production;
Karnataka Agriculture on the march, 1913-1988,
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YIELD COMPONENT ANALYSIS AND ITS IMPLICATION FOR
SELECTION IN NIGER (GUIZOTIA ABYSSINICA CASS.)

R.K. MATHUR and §.C. GUPTA i
Department of Genctics and Plant Breeding, Rajasthan Agricultural university
Udaipur - 313 001, Rajasthan, India.

ABSTRACT

Thirty five niger strains were raised in RB.D. thrice replicated during kharif 1988 to study variability,
association and path analysis for yield and its component traifs. Significant diffcrences for all the trails
among the strains were observed. Grain yield and harvest index had high heritability and high genetic
gain, suggesting predominance of additive gene effects, while days to 50 per cent flowering, pAmary
branches per plant, secondary branches per plant, capitula per plant and seeds per capitulum cxhlbfl_ed
moderate 10 high heritability and moderate genetic gain. Other traits showed low to high heritability
but very low genetic gain indicating predominance of non-additive gene effects. Grain yield exhibited
positive and significant association with secondary branches per plant, capitula per plant, capitulum
diameter, seeds per capitulum, 200-grain weight and harvest index. Path analysis revealed that capitula
per plant and harvest index were the main yield contributing traits.

Key Words : Niger; Varlability; Association; Path analysis; Yield; Selection

Qilseed production has assumed importance in
the country because of acute shortage of edible
oils, primarily due to their low yield potential
and susceptibility to diseases. Niger is no ex-
ceptionto this. Inspite of niger being an ancient
oil crop grown in India, it remained as an un-
exploited crop in respect of genetic under-
standing and improvement. Therefore, to
evolve promising genotypes, an efficient breed-
Ing strategy is desired which depends on the
information available through studies on
variability, character association and path
analysis, The present studywas carried out with
this in view.

MATERIALS AND METHODS

Thirty five strains of niger, selccled on the basis
qf their diverse geographical origin and varia-
tton in morphological traits were raised in a
].iandomi.zed Block Design with three replica-
tions during kharif 1988 at Rajasthan College
of Agriculture, Udaipur. In each replication,
each entry was sown in a two row plot of 5m.
length with a distance of 30 cm and 15¢cm be-
tween rows and plants, respectively. The plants

were randomly selected excluding the border
plants per treatment per replication for
recording data on thirteen traits viz., days to 50
per cent flowering, days to 75 per cent maturity,
plant height (cm), number of primary branches
per plant, number of secondary branches per
plant, number of capitula per plant, capitslum
diameter (cm), number of seeds per capitulum,
200-grain weight (g), grain yield per plant (g),
harvest index (%), protein content (%) and oil
content (%).

The estimates of genotypic and
phenotypic coefficient of variation, heritability
and genetic advance as per cent of mean were
obtained following Johnson et al., (1955). The
correlation coefficient and path cocfficient
analysis were computed [ollowing the methods
given by Al-Jibouri ef al, (1958) and Dewey
and Lu (1959), respectively.

RESULTS AND DISCUSSION

Significant differences were obsefveq among
the strains for all the characters studied. Tlfe
results obtained for mean, range, phenotypic

Received for publication on October 30, 1991
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coefficient of variation (PCV), genotypic coef-
ficient of variation {(GCV), heritability and
genetic advance as per cent of mean are
presented in Table 1. Grain yield per plant and
harvest index showed high GCV and PCV
values along with high estimates of heritability
and genetic gain (Goyal and Kumar, 1985) sug-
gesting selection for these traits would be effec-
tive. However, days to 50 per cent flowering,
primary branches per plant, secondary
branches per plant, capitula per plant and
seeds per capitulum exhibited moderate to
high heritability estimates but moderate
genetic gain. Other traits had low genetic gain
besides low to high heritability estimates in-
dicating that selection for these traits would not
be effective. The aforesaid results were in con-
formity with the findings of Sahu and Patnaik

(1981) and Goyal and Kumar (1985) for some
of the traits.

A perusal of the Table 2 revealed a close
agreement between genotypic and phenotypic
correlation in most of the traits, thus indicating
lcast environmental influence on the degree of
association. Genotypic correlation coefficients
were, in general, slightly higher than the cor-
responding phenolypic correlation coeffi-
cients. Since environment had no major
influence on the degree of association, hence-
forth reference will be made only to genotypic
correlation. Amongst various component
traits, only six traits namely secondary
branches per plant, capitula per plant,
capitulum diameter, seeds per capitulum, 200-
grain weight and harvest index exhibited sig-
nificant positive association with grain yield

Table 1. Mean, range, GCV, PCV, heritabifify and genetic advance as per cent of mean lor differen( characlers in
niger
S Characters Mean Range GCV (%)  PCV (%)  Heritability Genetic
No. (%) advance as
per cent of
mean

1 Days to 50% flowering 72.53 53.00-97.00 16.81 17.46 92.68 3334

2z Days to 75% maturity 102,07 89.00-112.33  5.15 559 84.83 9.19

3 Plant height (cm) 90.35 62.38-11643 1164 19mn 37.50 14.69

4 Number of primary 1445 8.90-19.25 16.89 1935 76.13 30.38
branches per plant

5 Number of secondary 2729 16.86-39.96  21.31 2543 70.20 36.75
branches per plant

6 Number of capitula per 48.19 25.03- 2050 26.84 58.34 32.25
plant ’
Capitulum diameter (cm) 0.968 0.875-1.060  3.06 752 16.56 207
Number of seeds per 16.63 9.14-23.92 18.98 2122 79.13 3458
capitulum

9 200-grain weight (g) 0.65 0.49-0.76 6.75 12.73 28.13 769

10 Grain yieid per plant 246 0.75-3.60 33.00 34.02 94.07 65.85

11 Harvest index 12.98 3.23-23.29 3354 36.45 84.63 63.56

12 Protein content (%) 18.65 1497-2143 8.8 B.94 83.80 15.44

13 Qil content (%) 3H.6% 28874330 895 9.49 88.83 17.35
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indicating that grain yield and these traits have
the same physiological basis for their expres-
sion. Joshi and Thombre (1984), Goyal and
Kumar (1985) and Channarayappa (1987) also
reported similar results in niger.

Variable results were observed with
regard to association among yield components.
The traits, number of secondary branches per
plant, capitula per plant, capitulum diameter,
seeds per plant, 200 grain weight and harvest
index exhibited significant positive assaciation
with grain yield per plant. However, these traits
except number of secondary branches and
capitulum per plant also revealed mutual as-
sociation among themselves. The pratein con-
tent exhibited positive and significant
association with oil content. Both these traits
also showed positive but non-significant as-
sociation with major yield components.

Path cocfficient analysis was carried out
for all the thirteen traits to work out the direct
and indirect contributions of these traits on
grain yield (Table 3). Direct effects of capitula
per plant (Goyal and Kumar, 1985) and harvest
index (Bhoop Singh, 1988) were of higher mag-
nitude indicating their importance in grain
yield. In most of the traits high magmtude of

indirect effects via these two traits were also
observed.

Thus, capltu\a per plant and harvest
index are the major yield contributing traits

and selection for these traits would bc eﬁ'cchve
for yield improvement,
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RESPONSE OF MUSTARD TO SULPHUR AND NITROGEN UNDER
IRRIGATED VERTISOL CONDITIONS iI. EFFECT OF S AND N ON
ANCILLARY CHARACTERS, YIELD AND QUALITY .

O.P. DUBEY, TR, SAHU!, D.C. GARG? and R.A, KHAN
Zona! Agricultural Research Station, Powarkheda, Hoshangabad. M.P., India.

ABSTRACT

Field experiment was conducted during 7abi seasons of 198889 and 198990 at Zonal Agriculturaf
Research Station, Powarkheda, Hoshangabad (M.P.) to study the effect of applied sulphur and nitrogen
on the ancillazy characters, seed and stalk yield and quality of mustard. Results indicated that nitrogen
up to 90 kgtha significantly increased the yield attributing characters viz., number of siliquae/plant,
siiiqua length, number of seeds/siliqua and test weight. Seed yield, stalk yield and protein content were
significantly increased with increasing fevel of N up to 90 kg/ha. Nitrogen had adverse effect on oi
content of mustard seed. Application of sulphur up to 30 kg/ha significantly increased the ancillary
characters, seed yield and pratein content, while oil content was stimulated up to 40 kg S/ha.

Key words : Mustard; Sulphur; Nitrogen; Ancillary characters; Ferlilization,

INTRODUCTION

Mustard (Brassica juncea (L.) Czern and Coss)
is one of the most important oilseed crop of the
country in general. India stands second in mus-
tard production, but the average yield is low
(694 kg/ha) in comparison to that of European
countries (2007 kg/ha). The productivity of
mustard can be increased by proper fertilizer
management and bringing more area under
irrigation. Fertilizer management specially
anitrogen and sulphur are the most tmportant
agronomic factors known to augment the crop
vicld (Singh and Saran, 1987 and Singh and
Dixit, 1989). However, there is meagre infor-
mation on N and § fertilization on mustard in
Tawa Command Area of central Narmada val-
ley. Therefore, the present investigation was
carricd out to find out the response of mustard
to nitrogen and sulphur,

MATERIALS AND METHODS

A field experiment was conducted during rabi
seasons of 1988-89 and 1989-90 at JINKVYV,
Zonal Agricultural Research Station,
Powarkheda on clayey-loam soils having pH
7.2. The status of available N, P, § and K con-
tent was 183.7, 13.6, 8.03 and 301.4 kg/ha
respectivelyin 1988-89 and 202.6,13.4, 7.95and
333.8 kg'hain 1989-%0respectively. The experi-
ment was laid out in factorial Randomized
Block Design with three replications during
both the years. The treatment comprised the
combinations of 4 aitrogen levels {0, 30, 60 and
90 kg/ha) and 6 sulphur levels (0, 10, 20, 30, 40
and 50 kg/ha). Mustard variety ‘Varuna' was
sown in rows 30 ¢m apart using 5 kg seed/ha on
October 28, 1988 and November 3, 1989 and
harvested 118 days after sowing. A uniform
plant population was maintained by thinning
the crop with an intrarow spacing of 15 cm. The

Part of Ph.ID, Thesis submitted by Sentour Author
1. Department of Botany, Dr. H.S. Gour V.V,, Sagar 470 073. MLP., India.

2. N\MLV. Hoshangabad, M.P., India.
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gross and net plot size was 6.0 x 5.0 m and 4.8 x
3, 8m respectively. A basal dose of 60 kg
P,0s/ha through triple super phosphate, 40 kg
K20/ha through muriate of potash, full dose of
sulphur through gypsum and half dose of
nitrogen through urea (as per treatment) were
applied. The remaining nitrogen was top
dressed at the stage of 35 days after first irriga-
tion. Two irrigations were applied at 35 and 60
DAS to the crop during both the years. During
the crop season, L.e., from October to February,
the weather conditions were almost normal.
During 1988-89 the weather was fairly dry and
rainless, while in 1989-90 the crop received 42
mm rainfall at flowering and siiqua develop-
ment stage. Monthly mean of daily tempera-
tures were reached to maximum (33.9°C) in
October and minimum (9.7°C) in January. The
percentage of oil was determined by solvent
extraction method in Soxhlet apparatus with

petroleum ether (BP 40-60° C) as solvent. The
percentage of crude protein was estimated by
multiplying the total per cent of nitrogen of the
seed by factor 6.25, The total N per cent was
determined by micro-kjeldah! procedure as
described by Jackson (1973).

RESULTS AND DISCUSSION
Ancillary Characters

Application of nitrogen up to 90 kg/ha sig-
nificantly increased the number of sili-
qua/plant, number of seeds/siliqua and test
weight of 1000-seeds in mustard during both
the years. However, 60 and 90 kg N/ha did not -
differ significantly with regard to number of
seeds/siliqua (Table 1).

The number of siliqua/plant increased
significantly with successive increase in sulphur
levels up to 40 kg/ha during both the years,

Tablel.  Effect of nitrogen and sulphur levels on yield atfributing characters
Treatments Number of siliquae per plant Number of seeds per siliqua Test weight (g)
1988-89 1989-90 1988-89 1989-90 1988-39 1989-90
Nitrogen levels (kg ha")
0 11080 115.64 1051 Y 4.65 462
30 122,10 13486 11.83 12.31 4.76 4.3
60 130.90 152.58 1274 $13.70 4.96 507
%0 138.20 170.02 13.45 - 14.80 493. 513
SEm £ 054 130 031 021 0.06 007
CDatse 154 380 0.92 .60 9,18 0.19
Sulphur levels {kg ha'l)
30 10.70 133.80 109 175 a6z 4.66
n 114.20 137.36 1153 1217 472 4.77
” 117.20 14262 2% 12.51 4.719 483
o 12000 145.32 12.60 13.14 4.93 489
s 123.70 151.00 1265 13.24 511 494
SEm + 123.60 149.02 11.94 1292 4.93 4.86
Dars o (1)-64 159 038 0.25 007 . 0.08
TT——— 188 4.66 1.12 0.74 NS NS
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number of sceds/siliqua was increased sig-
nificantly with the increase in levels of sulphur
up to 20 kg/ha. The improved nutritional en-
vironment as a result of increased sulphur
supply might have favourably influenced the
carbohydrate metabalism, The {avourable ef-
fect led to increased translocation of photosyn-
thates towards, seeds resulting in formation of
bold seeds (Chatterjee, er al, 1985). Sulphur
has na significant effect on 1000-seed weight.

Seed and stalk yield

Seed and stalk yields were significantly in-
fluenced by application of nitrogen. The seed
yield increased significantly with increasing
levels of nitrogen up to 90kg/ha during both the
years. The yield increase due to 90 kg N/ha over
no nitrogen was of the order of 223 and 145 per

cent during 1988-89 and 1989-90 respectively,
The results were in close conformity with the
findings of Singh and Dixit (1989) and Saran
and Giri (1990). Similarly, stalk yield was also
increased significantly with the application of
N up to 90 kg/ha during both the years. The
stalk yicld was 23.16 and 28.96 g/ha at no
nitrogen level , while at highest level ie. 90 kg
N/ha, it increased 59.17 and 56.82 g/ha in 1938-
89 and 1989-90 respectively.

Application of sulphur up to 30 kg/ha
was found to increase seed yield significantly
over control during both the years. However,
30,40 and 50 kg S/ha were at par. The yield data
indicated that the efficiency of sulphur in at-
taining seed yields of mustard was higher
during 1989-90 as compared to that of 1988-89.
The per cent increase in seed yield due to30 kg

Table 2.  Effect of nitrogen and sulphur on seed and stalk yield, oil and protein content In mustard seed
Trearments Seed yield (g/ha) Stalk yield {g/ha) Qil content (%) Protein content (%)
1988-89 1985-90 1988-89 1989-% 1988-89 1989-90 1988-8¢ 1989-90
Nitrogen levels (kg/ha)
0 4.68 6.22 23.16 28.96 37.20 38.19 17.31 1743
30 8.20 9.20 36.05 B.16 36.61 3792 18.06 18.44
60 12.38 12.80 51.80 5041 3597 3744 19.06 1918
20 15.12 15.24 58.17 56.82 35.67 3742 19.63 1850
SEm + 050 0.16 0.70 0.90 011 0.07 0.09 0.05
CPat5% 143 0.46 202 2.56 031 G.20 0.25 0.14
Sulphur levels (kg/ha)
G 8.38 814 36,79 38.27 35.06 36.85 17.94 18.31
16 9.06 9.86 39.21 .74 3533 3713 18.06 1851
20 9.98 1067 4192 4223 36.15 3153 18.44 18,75
30 10.93 11.73 4549 46.14 36.74 38.02 1881 18.99
40 1112 12.08 45.93 47.76 3723 3835 18.88 19.21
56 1.1 12,02 4591 4745 3748 38357 19.00 19.23
SEm 0.61 0.19 0.86 110 0.13 0.08 . 0.11 0.07
CDat5 % 1.72 056 247 3.4 0.38 024 031 0.19
Nx§ NS Sig. NS NS NS NS NS NS
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S/ha over an application of no sulphur was of
30.4 and 44.1 during 1988-89 and 1989-50
respectively. Such increase in seed yield was
from the corresponding improvement of yield
attributing characters. Singh and Bairathi,
(1980) has reported increase in chlorophyll
content by sulphur application. The stalk yield
was also found toincrease significantly with the
increase in sulphur levels up to 30 kg/ha during
both the years (Table 2). Increase in vegetative
growth of plants by sulphur levels was ul-
timately responsible for such increase in stalk
yield of mustard. The results are in close con-
formity with those of Singh (1984) and Saran
and Giri (1990).

Interaction effect of N x § was sig-
nificant during 1989-90 only (Table 3). At lower
levels of nitrogen, the mustard responded to
suiphur significantly up to 10 kg/ha, however,
with increased supply of N (60-90 kg N/ha), the
S need of the crop was significantly raised up
to 30 kg S$/ha. On the other hand, irrespective

of levels of sulphur, mustard crop responded
to N up to 90 kg/ha,

The response of nitrogen and sulphur
was found tobe lincar and the regression equa-
tion is given as under

Years Response equation R
Nitrogen

1988-89 Y =477 + 0.1183x 0.943
198990 Y = 627 + 01022k 0.931
pooled Y =552 +0.1102x 0.939
Sulpher -

1988-89 Y = 8.61 + 0.05%4 x 0.952
1989-% Y = 881 + 0.0775x 0.937
Pooled Y = 872 + 0.0685 x 0.946

Where Y = expected grain yield and
x = levelsof Nand §

Qil content

Nitrogen had adverse effect on oil content of
mustard during both the years of experimenta-
tion. The rate of nitrogen increased form 0 to
90 kg/ha, the oil content was reduced by 1.53
and 0.77 per cent during 1988-89 and 1989-90,
respectively (Table 2). At 90 kg N/ha it was
35.67 and 37.42 % where as at no nitrogen the

Table3.  Interaction effect of N x § levels on mustard seed yield (g'ha)
1988-89
N-ievcls(kg/ha) Sulphur levels (kg/ha)
0 10 20 30 0 50 Mean

20 iss 444 4.66 5.16 5.00 497 408
" 6.67 7.30 7.96 9.08 9.02 915 8.20
o 1087 1160 1201 1302 1374 13.63 1238

1216 1343 15.27 16.44 16.72 16.69 15.12
SEm & : 121
LD (P=005) NS
5 1989.90
% 4.49 593 6.10 6.70 7.19 689 6.22
& 763 874 8.96 9.79 9.97 1013 3.20
% 1101 1115 1224 13.89 14.20 14.30 12.80
SEm + 1221 13.62 1536 16.54 16.96 16.76 15.24
CD (=00 0.38

L1
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seed oil was higher i.e., 37.20 and 38.19% in
first and second season respectively.

Application of sulphur up to 40 kg/ha
increased the oil content significantly during
both the years. At this sulphur level, the oil
content was 37.43 and 38.335%, in first and
second season respectively. However, further
incremental dose of § i.e., 50 kg/ha was at par
with 40 kg S/ha. The interaction effect was not
found to be significant. Pathak and Tripathi
(1979) and Sawarkar et al., (1987) observed
similar results.

Protein content

Seed protein increased significantly with the
increasing levels of nitrogen from 0 to 90 kg/ha
in both the years. The highest sced protein was
19.63 and 19.50% at 90 kg N/ha, whereas it was
only 17.31 and 17.43% at without nitrogen in
1988-89 and 1989-90 respectively.

Application of sulphur enhanced the
protein content significantly during both the
years. In 1988-89, sulphur application up to 30
kg/ha was found significant over lower levels.
At no sulphur level the protein content was
17.94% which increased up to 18.81% at 30 kg
S/ha. In 1989-90, increasing levels of S up to 40
kg/ha increased significantly over lower levels
and was comparable with 50 kg S/ha. However,
maximum protein content i.e., 19.00 and
19.23% was recorded at 50 kg S/ha in 1983-89
and 1989-90 respectvely. The interaction ef-
fect was not significant. Similar results were
also reported by chatterjee et al., (1985) and
Singh and Saran (1987).

Itis concluded that 90 kg N and 30 kg S
per hectare would be the optimum dose for
realising the best growth of plant, seed yield
and oil and protein content of mustard crop
under irrigated conditions with deep Vertisol

in Tawa Command Area of Central Narmada
valley.

LITERATURE CITED

Chatterjee, B.N., Ghosh, R.K. and Chakraborty, P.K. 1985.
Response of mustard to sulphur and
micronutrients. ndian J. Agron. 30 (1) : 75-78.

Jackson, M.L. 1970. Soil chemical apalysis. Prentice Hall
of India, New Dethi.

Pathak, RK. and Tripathi, R.D. 1979. Effect of nitrogen
and sulphur on yield and quality of rai. Indian 1
agric. Chem. 12 (2) : 151-157.

Saran, G. and Giri, G. 1990, Influence of nitrogen, phos-
phorus and sulphur on mustard under semi-arid
rainfed conditions of North-West Indiz. Indian J,
Agron. 35 (1&2): 131-136.

Sawarkar, N.J,, Shukla, 8.8, and Tomar, P.S. 1987. Effect
of sulphur fertilization on yield and quality of mus-
tard. J Qilseed Res. 4:227-229.

Singh, B.P. 1984. Seed yicld and quality of mustard as
affected by soif profile motsture and rates of sulphur
on aridsols. Madras agric J. 71 (3) 1 163-170.

Singh, K.5. and Bairathi, R.C. 1580, A study on the sulphut
fertilization of mustard (B.juncea) in the semi-arid
tract of Rajasthan. Ann. Arid. Zone 19 (3) : 197-202.

Singh, R.P,, Bhola, A.L. and Yadava, T.P. 1980. Effect of
nitrogen levels and row spacings on yield and oil
contert of Indian mustard. Qilseeds J. 10 (1)1 56-57.

Singh, S.S. and Dixit, R.S. 1989. Response of mustard to
various levels of irrigations and nitrogen, fndian .
Agron. 34 (3} : 307- 311.

Singh, Sahdev and Satan, G. 1987. Effect of sulphur and
nitrogen on growth, yield, quality and nutrient up-
take of Indian rape. Indian J. Agron. 32 (4) : 474-475.

Tandon, H.L.S. 1990, Fertilizer recommendations for oil-
seed crops- A guide Book. Fertilizer Development
and Consultation Organisation, New Delhi.



J. Oilseeds Res. 10(1) 1993 : 16-19
ISSN 0970-2776

EFFECT OF WATER STRESS AND IRRIGATION SCHEDULE ON
PERFORMANCE OF SUMMER SOYBEAN(GLYCINE MAX Merrill)
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Department of Agronomy, College of Agriculture, Indira Gandhi Krishi Vishwa Vidyalaya
Raipur, (M.P.) 492 012, India.

ABSTRACT

A field experiment was conducted during summer seasons of 1989 and 1991 at the Research Farm of
Indira Gandhi Krishi Vishwa Vidyalaya, Raipur to find out the suvitable irrigation schedule and critical
stages for moisture stress, Irrigation scheduled at 0.9 IW/CPE ratio throughout the crop period
produced the maximum number of pods and seeds/plant, seed and straw yield as well as protein content,
Water requirement and water use efficiency were also maximum under 0.9 IW/CPE ratio. Moisture
stress for 15 days at podding or seed filling stage was found to be more detrimental to crop yield than

stress at blooming stage-

Key words : Waler stress; [rrigation; IW/CPE ratio; Water use efficlency; Water requirement; Soybean. -

INTRODUCTION

Madhya Pradesh is the leading state in the
country in respect of area and production of
soybean during kharif. However, little work has
!)een done to explore the possibilitics of grow-
ing soybean in rabi and summer secason, The
soil moisture becomes a limiting factor in these
seasons. In the absence of rains, the effect of
water deficit and scheduling of irrigation at
specific or different growth stages of soybean
has not been well documented, specially for
Summer season. The research work done else-
Where revealed that flowering (Singh and
Tripathi, 1972), pod filling (Healtherly, 1983)
and mid flowering and/or rapid pod filling
Stage ( Pahatwan and Tripahti, 1984) were the
:trrmcaj stages for moisture stress, and moisture
yieEI:cSIS at thf‘-Se stages adversely affected seed
aboveand yield components. In the light of the
i denti;‘yat hﬁeld' experiment was conducted to
yield ¢ € Critical gr-owth stage, and also the
Wate 0ml’t_onent.s which are most sensitive to
t deficiy during summer season.

MATERIALS AND METHODS

- The experiment was carried out during sum-

mer seasons of 1989 and 1991 at Research farm
of Indira Gandhi Krishi Vishwa Vidyalaya,
Raipur. The soil of experimental site was clayey
having pH 6.9 low in available nitrogen (169 kg
N/ha), high in available phosphorus (23 kg
P/ha) and available potash (336 kg K/ha). The
moisture contents at field capacity and per-
manent wilting point were 27.7 and 18.3 per-
cent, respectively at 0-90 cm soil depth. The
bulk density was 1.36 g/ce. Qut of different
possible combinations of four IW/CPE ratio
viz.,0.3,0.5,0.7 and 0.9 TW/CPE ratio and three
growth stages viz, vegetative (germination to
flower initiation), flowering (flower initiation
to pod initiation) and podding (pod initiation
to maturity). Guly seven treatment combina-
tions were selected. The notation used for dif-
ferent irrigation schedules consisted of three
ratios of 'W/CPE adopted during three growth
stages of soybean for instance R 579 represent
as irrigation schedules at 0.5 IW/CPE during
the vegetative growth, 0.7 IW/CPE during the
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flowering and 0.9 TW/CPE during the podding
stage.

Three treatments of moisture stress were also
studied where irrigation was applied at 0.9
IW/CPE and was maintained throughout the
growth period except withholding of irrigation
for 15 days at bloom (R.9sb), podding (R.9sp),
or sced Mg stage (R.9ssf). In all, ten ireat-
ments were laid out in Randomized Block
Design with three replications. Medium dura-
tion dwarf soybean variety Gaurav (JS 72-44)
was sown on January 29, 1989 and Feburary 1,
1991. The crop was fertilized with uniform
basal dose of 30 kg N, 60 kg P20s and 20 kg
KzO/ha. Cumulative pan evaporation under
different treatments was computed using
evaporation data obtained from standard US
Weather Bureau class ‘A’ open pan, The depth
of water for cach irrigation was 6cm in all the
treatments. The water requirement was calcu-
lated based on irrigation requirement and rain-
falt as the stored soil moisture before sowing
and after the harvest of the crop was below the
permanent wilting point. In general the irriga-
tion were stopped 10 days before harvest.

RESULTS AND HSCUSSION
Yield and yield attributes

Irrigation scheduled at R.999 resulted in sub-
stantially higher number of pods and
seeds/plant, grain and straw yield over rest of
the treatments (Table 1}. This is done due to
high frequency of irrigation which maintained
proper nutrient and moisture supply and
helped in better partitioning of photosynthates
into different yield components. However, be-
sides saving two or three irrigations a com-
parable yield was obtained with irrigation
schedule of R.777, R.579 and R. 597 during
both the years but it was significantly lower
than R, 999, The irrigation scheduled at 0.9
IW/CPE ratio throughout the crop period ex-
cept stress for 15 days at bloom (R.9sb) stage
significantly reduced the number of pods and
sceds/plant as compared with R, 999, Soybean
being an indeterminate type of crop, the stress
given at bloom affects seeds/plant due to mois-
ture stress (Laing, 1966). Pahalwan and
Tripathi (1984) also observed that seed yield
and yield components of field grown soybean
were most adversely affected by soil moisture

Table 2. Waler requirement, waler use efficlency and protein content of soybean as influenced by different
irrigation schedules in summer

Treatmenis Water requitement (cm) 5 Water use efficiency protein content of grain (%)

(kg/ha/em)

Crop growth stage 1989 1991 1989 1991 1989 1991

\i E b3

RS 5 5 44.46 3208 13.80 26,49 41.50 4073

RS 7 9 62.46 44.08 283 2958 41.52 40.92

RS 9 3 50.46 38.08 20.41 25.44 40.32 40,47

RS 9 7 62.46 44.08 2219 30.53 41.76 4145

R7 3 R 62.46 33.08 17.03 25.94 4044 40.18

R7 7 7 62.46 44.08 22.86 36.42 4207 4149

RY 9 9 8046 S6.08 23.20 356 24,601 44.00

R.9sb (15 days) 4845 4408 20.68 2971 41.72 4147

R.9sp (15 days) 6246 44.08 1743 24.54 4152 41.68

R.9ss{ (15 days) 6246 33.08 17.03 24.21 3953 40.16
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stress imposed at mid flowering stage andfor
pod filling stage. Irrigation scheduled at R. 739
also reduced the grain yield, indicating that
- moisture stress at flowering reduced the yield
significantly by seducing the number of pods
and seeds/plant. Significant reduction in grain
and straw yield was recorded when stress was
given at podding (R. 9sp) and seed Hilling stage
(R.9ssf). Moisture stress during seed filling
stage might have reduced the supply of cas-
bohydraie and other metabalities to the
developing sink and resulted in poor or no
development of pods andfor seeds/plant and
thus resulted in poor yield. This is also con-
firmed with the treatment of R. 593 where
stress  was given at seed filling stage which
reduced the grain yield,

Water requirement and water use efficiency

The maximum water requirement and water
use efficiency was obtained with the irrigation
schedule of R. 999 under the agroclimatic con-
ditions of Raipur during summer which was
closely followed by the irngation schedule of R.
777, R. 579 and R. 597. In the present experi-

ment, both water reguirement and water use
elficiency was maximum under frequent irriga-
tion scheduling mainly because of high
evaporation demand in the region where
temperature is very high and humidity is very
low. The increased water use effliciency was
mainly due to increase in seed yield in propor-
tion to the guantity of water used.
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ABSTRACT

A field experiment involving different combinations of sesame with mung was conducted at the BCKV
farm from 1987 ta 1989 to find out suitable combination of sesame and mung in sandy foam soil of West
Bengal in pre-kharif sesame. Intercropping system significantly infTuenced the yield and yield aitributes
of sesame and mung. Yield attributes like number of capsules/plant was significantly higher in intercrops
over sofe crop whereas the number of seeds/capsule was higher in sole crop, In mung also there was
beaeficiat alfect of intercropping on yield attributes. sole crop of sesame and mung significantly out
yielded intererops both in seed and stalk yield. There was definite intercropping advantage in intercrops
over sole crops. Higher intercropping advantage in respect to seed yield (LER 1.66) and stalk yield
(LER 1.11) was recorded in sesame + mung (2:1) and sesame + mung (1:3) treatments respectively.
There was 50%, 48%, 47% and 399 yield advantages in sesame + mung 3:4), sesame + mung (1:1),
sesamie + mung (2:2) and sesame + mung (3:3) treatments, respectively, Highest net profit of Rs.

2401/ha was found in scsame + mung (2:1).
Key words : Intercroppiug; Sesame; Mung; LER

INTRCDUCTION

Intercropping involves growing two or more
crops having different growth habits on the
same piece of land with the objective that they
could utilize the natural resources in a better
way resulting in higher production per unit
area. This system of crapping also gave better
‘nsurance against (otal crop failurc during
aberrant weather conditions. In West Bengal,
the farmers usually grow mung and sesame as
;ﬁ:ﬂ;:c} cmp{i In this experiment, an attempt
bt »‘nlma ¢ to studykwhclher there is any
. deﬁa'a ellect of growing sesame and mung
bt © (r)utc oW ‘::rra.ngement and to select the
crop }W tombination, Aiivantages of inter-
gmur?dng 1 potato with oilseeds and

WL with other oilsceds has been

feported by Singh 1) i
R gh et al., 1989 and Samui and
Oy 1990 respectivcly.

MATERIALS AND METHODS

A field experiment on intercropping of sesame
with mung was conducted at the University
farm, Kalyani, West Bengal during pre- kharif
seasons of 1987-88 and 1988-89. The soil of the
experimental field was sandy loam having total
N 90 kg/ha, available Pz0s 48 kg/ha, available
K20 109 kg/ha and pH 7.1. The experiment was
lald out in Fuctorial Randomived Block Design
with three replications and there were 12 crop
combinations including sole crops (Table 1).
The crops were sown on 20th and 28th
February during 1987-88 and 1988-89. Mung
was harvesied on 25th Apeil and 2nd May and
sesame on 23rd May and 30th May respectively
during 1987-88 and 1988-89 seasons.

The variety used was B 67 (Tilotioma)
and B 105 (Panna} in sesamd and mung respec-
tively. A fixed spacing of 25 cm between rows
of sesame and mung adopted in all treatments,
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