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Fig.1. a) Fungus infected Spodoptera litura onsoil, b) grasses, ¢) castor and d) Fungus infected green semi-looper,
Plusia sp., on niger




| B v e e e L e, ‘ T T s, ~ T Tl -
hde ISSN 0970-2776
VOLUME 13 - NUMBER 1 JUNE 1996

Y . ToR- AU
- JOURNAL
OF
OILSEEDS
RESEARCH




THE INDIAN SOCIETY OF OILSEEDS RESEARCH

COUNCIL FOR 1996 & 1997

President : Dr. E A Siddiq

Vice President : Dr. P8, Reddy

General Sceretary : Dr. Mev Singh

Joint Secretary : Dr. Shaik Mohammad
Treasurcr : . Dr. V. Kiresur

Counciflors : Dr. 8.C. Gupta (North Zong)

Dr. S.P. Tiwari (Central Zone)

Dr. H. Jayaramaiah (Sourthern Zone)
Dr. D.M. Hegde (Western Zone)

Dr. M.H. Rehman (Eastern Zone)

Editorial Board

Editor : . Dr. G.Nagaraj

Assoc. Editer : Dr. C.V. Raghavaiah
Members

Dr. V. Arunachalam Prof. 8. Jayaraj

Dr. P. Rathinam Dr. D.R.C. Bakhetia

Dr. Arvind Kuntar DPr. B. Rai

Dr. SL. Mehta Dr. M. Uday Kumar

Proof Reading : Ms. Ch. V. Haripriva
Patrons

M/s. Vanaspati Manufacturers Association

M/s. A.P. Sced Certification Agency

M/s. National Dairy Development Board

M/s. Maharashtra Hybrid Seeds Company Ltd.,
M/s. Indian Soap & Toiletrie Makers' Association
M/s. IOPEA-Qilseeds Scientific Research Institute
M/s. Bharat Pulverising Mills Pvt. Lid.,

M/s. ITC Ltd.. - TLTD Division Seed Unit

Journal of Qilseeds Research is published half yearly by the Indian Society of Oilseeds Research .



Principa! - my)

Director. carch
Rajendew . o0 wn a3
JOURNAL OF OILSEEDS RESEARCH =+
‘ Y
CONTENTS R H _"l— ; 9
Volume 13 Junc, 1996 § Number |
Sovbean based Cropping systems in India - A Review ' r i-6
-P.5S. Bhatnagar, O.F. Joshi, V.S. Bhatia, S.D. Billore -
and A. Ramesh
EfTicacy and economics of iprodione for the control of o 7-9
Afternaria blight in brown Sarson
-Ashok Kumar and H.L.. Thakur
Effect of sowing date and row spacing on rainfed mustard _ i0-12
under late sown conditions
- P.C. Sarmah
Growth, vield and net returns of mustard under different levels of 13-17

nitrogen and sulphur application on clay loam soils
~ RK.S. Tomar, 8.C. Chourasia, J.S. Raghu and 1"8. Singh

Effcct of sowing time on production potential and incidence of ' 18-21
Spodoptera litura on groundnut cultivars.
- R.K. Patil, G. Ravishankar, I M. Mannikeri, K. Giriraj,
and 5.GG. Ravar

Effect of different levels and sources of sulphur on yicld, quality 22-25
and uptake of sulphur by sesame
- N.P.S. Yadav, Vinay Singh and I’.S. Mehta

Response of summer groundnut varictics to potassium and . 26-31
planting method
- A.K. Patra, R.C. Samui and S.K. Tripathy

Effect of culture media and genotypes on invitro response of 32-41
mature cmbryos of linsced (Linum usitatissimum 1.}
- Vijay Sarathe and Sharad Tiwari

Bio-energetics and economic evaluation of cropping systems 42-46
under Vindhyan plateau conditions
- 8.D. Billore, Kalyan Singh and Mridula Bargale

Post-Flowering physiological analysis of growth and yield in ' 47-52
safflower (Carthamus tinctorius L.) experimental hybrids
- P.Lakshmamma, C.V. Raghavaiah, K. Anjani and M.V.R. Prasad

Effect of irrigation methods and levels on seed yicld and quality of safflower 53-55
(Carthamus tinctorius L.)
- P.G. Patel and Z.G. Patel



Vol 13 (1), 1996

P

The pre-and post-anthesis dry matter contribution to seed yield 5660
in sunflower
- Y.A. Nanja Reddy, R. Uma Shaanker, T.G. Prasad and K. Virupakshappa

Use of zincated and boronated superphosphates and mycorrhizae in 6165
Groundnut grown on a calcareous soil
- A.L. Singh and Vidya Chaudhari

Studies on Soybean cultivation during non-traditional Rabi/ 66-69
summer under irrigated conditions
- H.B. Babalad, B.S. Lingaraju and G.D. Radder

Performance of mustard varieties under different dates of sowing 70-73
- E. Surekha and G. Ramasubba Reddy

Studies on inter-specific hybridization in oilseed crop Brassicas 14-79
- C.HM. Vijaya Kumar, V. Arunachalam, S.X. Chakrabarty
and P.5. Kesava Rao

Genetic polential of artificially synthesized Brassica Juncea 80-83
for yield improvement
- CHM. Vijaya Kumar, V. Arunachalam, S.X. Chakrabarty
and P.S. Kesava Rao

Genetic analysis and combining ability for seed yield 84-87
and yvield components in foria. (Brassica campesteris L. Var. toria).)
- LS. Yadav and T.P. Yadava

Combining ability and heterosis in sesame $8-92
- A.K. Mishra and LN, Yadav

Floral biology of Simarouba Glauca DC, an oilsecd tree 93-96
- Shanta R. Hiremath, Syamasundar Joshi, K.G. Shambulingappa,
K.M. Channakrishnaiah, Chikkadevaiah, D.P. Jagannath and K. Seenappa

Effect of detached leaf and agar leaflet disc techniques on 97-102
development of groundnut rust
- Srikanta Das and S.K. Raj

Synthetic pyrethroid resistance in Helicoverpa armigera (Hubner) 103-105
populations collected from groundnut
- P. Raja Sekhar, M. Venugopal Rao, B. Rama Rao and M. Venkataiah

Seed quality and fatty acid composition of newly developed 106-108
safflower hybrids and their parents
- G. Nagaraj and K. Anjani



Short Communications

Effect of Gamma irradiation on the association of polygenic traits and
their contribution to yield of M, and M, Generations in soybean
- 8.5, Mehetre, C.R. Mahajan, R.B. Shinde, P.M. Dhumal

R-8808 - A high yielding peanut bud necrosis tolerant groundnut variety
- P.S. Dharmaraj, H.D. Upadhyay, V.K. Deshpande, B.S. Sarala
and V.B. Naragund

Genetic Diversity in Indian rapeseed (Brassica campestris L)
- P.K. Barua, B. Langthasa and R.K. Chowdhury

Performance of Gobhi sarson (Brassica napus var. GSL 1) in
relation to sowing dates and row spacings
- K.L. Bhagat, J.P. Gupta and Y.P. Khanna

Economics of weed control in soybean (Glycine max (L..) Merrill)
- HK. Basavaraju and H.V. Nanjappa

Response of winter niger (Guizotia abyssinicg) to
sowitlg tine and fertility levels
- KX Agarwal, KK Jain, R.S. Sharma and M.L. Kashyap

Selection for high kernel yield in sunflower: the importnace of
kernel to hull ratio
-Y.A. Nanja Reddy, R. Uma shaanker, K. Virupakshappa, T.G. Prasad

Effect of N, P and FYM on yield and oil content of Gobhi Sarson
and Toria intercropping
- B.S. Mankotia and H.L Sharma

Nitrogen fixation and yield of soybean (Glycine max (L.) Merr.) as influenced
by nitrogen, phosphorus, rhizobium and submergencc
- C. Sarkar, R.S. Tripathi

Effect of nitrogen and plant density on yield, yield attributes and
quality of niger (Guizotia abyssinica Cass.)
- B. Patro, M. Kar and S.C. Biswal

Vol 13 (1), 1996

109-110

111-112

113-115

116-117

118-121

+

122-123

124-126

127-128

129-130

131-132



Effect of S and Mg fertilization on available S and Mg in soil
and their uptake by sunflower
- V.V, Krishna Murthy, K. K. Mathan

Scheduling of irrigation in linseed based on stress day index
- Y.H. Gopalakrishna, B.K. Ramachandrappa and H.V. Nanjappa

Estimation of losses due to pod borers in oilseed crops
- MN. Kapadia

Effect of sunflower mosaic virus on growth and yield parzmeters in
selected genotypes of sunfiower
- Nagaraju, V. Muniyappa, S.J. Singh and K. Virupakshappa

Epizootic of the entomofungal pathogen, Nomuraea rileyi,
on lepidopterous pests of oilseed crops.
- P.S. Vimala Devi, Y.G. Prasad, B. Rajeswari, L. Vijaya Bhaskar

Protein, oil and glucosinolate contents in some elite genotypes of
Indian mustard {Brassica juncea L. (Czern & Coss)
- Sushila Kundu and R.P.S. Dhaka

" Vol 13 (1), 1996

133-135

136-138

139-140

141-143

144-148

149-150



J. Oilseeds Res. 13 (1) 1996: 1-6
ISSN 0970-2776

N

SOYBEAN BASED CROPPING SYSTEMS IN INDIA - A REVIEW

P.S. BHATNAGAR, O.P. JOSHI, V.8. BHATIA, S.D. BILLORE and A. RAMESH
National Research Centre for Soybean Khandwa Road, Indore 452 001 (M.P)

ABSTRACT

Soybean offers good potential to be introduced into cropping sequences or intercropping systetms. It is a short
duration (85 to 130 days) leguminous energy rich crop. It is relatively tolerant to drought and excessive moisture.
It is a remunerative cash crop too. The other desirable features are that its cultivation does not cause any allelopathic
effect on companion/succeeding crops, leaves 43 1o 60 Kg residual nitrogen per hectare to the succeeding crop and
creates salutary physico-chemical environment in the soil for crop growth. It is also instrumental in sustaining soil
organic matter status through substantial recycling of foliage/rhizosphere root mass. Experimental evidences have
established that soybean could fit aptly in any of the traditional cropping systems in all the five agroclimatic zones
of India specified for soybean. Herice, the inclusion of soybean in any of the existing cropping systems gerierates

much more dividends than any other cropping sequence.

Key words:  Cropping sequenice; Soybean; Intercropping; Legurme

Soybean (Glycine max (L) Merrill) has already
emerged as one of the major rainy season cash
crops in the central part of the country. Its
cultivation is fast spreading to southern India
comprising the states of Maharashtra, Karnataka,
Tamil Nadu and Andhra Pradesh besides other
parts of the country like Uttar Pradesh and
Rajasthan adjoining Madhya Pradesh. Madhya
Pradesh has distinguished itself as a ‘Soya State’
on account of 75 per cent of its share in area and
production of soybean. During 1993-94, it covered
an area of 4.26 million hectares producing 4.62
million tonnes of seeds (DOR., 1995),

During the last one and a half decade, the growth
in area, production and productivity hasbeen 752,
1550 and 91 per cent, respectively (Table 1). This
trend of fast adoption of the crop by the farmers
points out that soybean is going to be the future
leading commercial venture in the country.
Soybean has a good potential to get involved in the
intercropping as well as crop sequences as it is a
short duration (85 to 130 days) leguminous crop
and shows comparative tolerance to drought
(Lawn, 1982) and excessive soil moisture
conditions (Hunter et al. 1980; Nathanson et a/.
1984; Wright ef al. 1988). It offers a number of

advantages like better ability to fix nitrogen, low
phosphorus requirement, and tolerance tolow pH,
high level of aluminum, and high moisture content
(Tanaka, 1983). Soybean, an edible oil generating
legume has been documented to fetch much more
price than sorghum and corn resulting in high net
returns (Soni et al. 1990).

Table 1 : Area, production and productivity of soy-

bean in India
Year Area Production  Productivity
(mha} (m tonnes) (kg/ha)
1979-80 0.50 0.28 570
1993-94 4.26 4.62 1089
Percent inorease 752 1550 91

From the view point of soybean cultivation in
India, five agroclimatic zones (Table 2) viz;
Central, Southern, Northern Plain, Northern Hill
and North Eastern have been designated
(Bhatnagar and Tiwari, 1990). The information
presented herein is confined 10 the zone-wise
economic and agricultural viability of soybean
based cropping system.
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%?zngalze;rozuctiviw of wheat was 4 .0and 44
tonnes per hectare for the pcnod 1971-89 wh.lCh
increased 10 5.2 and 5 8 tonnes per hectare during
198789 at optimal (100%) and super-optimal
(150%) NPK levels, respectively. The average
vields of soybean at 100 per cent NPK level for
1087-89 was 2.7 tonnes per hectare, which also
showed an increase in productivity over 1971-89
(2.3 /ha). Ithasalsobeen reported that continuous
application of sulphur-frce fertilizers over vears
brought down the productivity of both the crops
(Anonymous, 1988-89). Response 1o continuous
dressings with sulphur containing fertilizers was
obvious with the passage of time (Nambiar and
Abrol, 1989). Similarly, the beneficial influence
of application of NPK with farm yard manure was
observed. The soybean-wheat system also
increased the organic carbon content of the soil
(Anonymous 1988-89). The study undenaken at
National Research Centre for Soybean indicated
that recycling of organic matier through ieaflitter
varied from0.5102.5 tonnes per hectare depending
on the variety of soybean cultivated.

Cultivation of short duration varieties of soybean
provides adequate opportunity {0 grow post-
monsoon crops like chickpea and lentil utilizing
residual moisture after kharif soybean
(Krishnamurthy, 1974).

The wheat vields increased when grown afler
soybean than afier any other crop, regardless of
level of nitrogen application (Anonymous, 1988-
89). The crop sequences involving soybean. green

XM

gram, bagjra, groundnut or pigeonpea in kharif
followed by rapeseed-mustard or wheal in rabi
and groundnut oOr green gram in summer in
alluvial soils brings out the possibility of beuer
resource utilization for optimum productivity
{Tomar and Tiwari. 1990, Tomar and Namdey,
1988).

Sovbean can conveniently be raised as kharif crop
without disturbing the existing rapeseed/mustard
cultivation in Bundelkhand region of Uttar Pradesh
and Gird region of northern Madhya Pradesh,
thus generating additional returns from unit land.
The agriculiural feasibility and economic viabihity
of this svstem has already been demonstrated
(Hirve, 1993). Further work on nutrient
management is warranted so as to maintain the
yicld levels of mustard along with the yiclds of
soybean. The soybean varicties suited to this
cropping sequence in order of their significance
were JS 71-05, Sagar selection, Monetta, Punjab-
1, PK 416, JS 81-1498 and JS 73-22. Besides
increasing the gross returns by 24 to 61 per cent
over growing mustard along, the cropping system
incorporating soybean is likely toimprove physical
environment of soil by recycling organic matier
through leaf litter and rhizosphere parts in these
light textured soils. The improvement in fertility
thus effected will have a strong bearing on
suslainability of agriculture in long run.

Soybean is reported to have replaced less
remunerative kharifcrops such as sorghum, cotton
and pigeonpea in Chromusterts of Akola region of
Maharashisa. Suchreplacement of traditional crop
cultivation could conveniently be avoided by fitting
soybean in as kharif crop with added advantage of
increased dividend. Bhaskar ef al. (1992) tested
the cropping systems like soybean-safflower or
pigeonpea or sorghum and found these 1o be
economically viable. They further suggested that
soybean-pigeonpea association either as intercrop
in kharif or as a kharif-rabi sequence is more
suitable and rewarding. Sharma and Gupta (1992)
reporied that the higher and sustainable sced yield
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Table 2 : Existing classified zones, reglons covered and equivalent agroecological regions for soybean

Classified zone * Region covered

Central zone M.P. Bundelkhand region 2

U.P., Southern part of Rajasthan,
Gujarat, Northernand Western 4
parts of Maharashtra, & Orissa

10.

Soithemn zone Southem parts of Maharashira, 3.

AP, Karnataka, TN. & Kerals

North Plinzone  Punjab, Haryana, Defli & North 4.

North Hill zone Northern hills of U.P. and HLP. 13.

castern plains 9

North Eastern zone  Assam, W.B., Bihar & Meghalaya 9.

Westem plain, Kachchh and part of Kathiawad peninsula, Hot arid ecoregion
with desert and saline soils. Grotving less than 90 days,

Northern plain and central high lands inchuding Aravallis hot semiarid ecosys-
tems with alluviam derived soils. Growing penod 3 to 150 dayy.

Cemitral (Malawa) hugh lands, Gujarat plains, Kathiawad peninsula, hot semi-
arid ecoregions with medium and deep black soils. Growing period 90 to 150
days.

Deccan plateaue, hot semiarid ecosystem with shallow and medium (with
inclusion of deep) black soils. Growing period 90 to 150 days.

Central high lands {Malawa, Bundelkhand and eastern Satpura), hot subhumid
ecoregions with black and red soils. Growing period 150 to 130 days.

Eastern (Chotanagpur) plateau and eastern ghats, hot subhumid ecoregions with
red and laleratic soils. Growing period 150 to 180 days (to 210 days)

Deccan plateau, hot and ecoregion with red and black soils. Growing period less
than 90 days.

As in central zone,

Deccan (Telengana) plaleau and eastern ghats, hot semiarid ecoregion with red
and black soils. Growing pertod 90-150 days).

Eastern ghats, T.N. uplands and deccan (Kamataka) plateau, hot semiand
ecoregon with red loamy sotls. Growing period 90 to 150 days.

Westem ghats and coastal plains, hot humid per humid ecoregions with red and
faleritic and alluvial devived soils. Growing period 210 + days.

As in central Zone

Northern plain, hot subhumid (dry) ecorcgion with allvvium denved soils.
Growing period 150 te 180 days.

Eastern plains, hot subhumid {moist) ecoregion with alluvium derived souls.
Growing peniod 180 to 210 days.

Weslern Himalayas, warm subhumid (to humid) with inclusion of per hurd
ccoregion} with brown forest and podzotic soils. Growing period 180 to 210 +
days.

As in North plain zone

Easiern plateau (chattisgarh), hot subhumid ecoregion with red and yellow sotls.
Grovang penod 150 lo 180 days.

As in central zone

As in notth hill zone

Bengal and Assam plains, hot subhumud {moist) to humid (Inclusion of
perhumid) ecoregion with allimium derived soils. Growing period 210 days.

North eastern hills {Purvachal), warm perhumid ecoregion with red and latenitic
soils. Growing penod 210 + days,

E ]

"

NRCS Technical Bulletin No. 1.
NBSS & LUP, Nagpur
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with better nutrient recovery and water usc
efficiency could be achieved by combined
application of N, P and S @ 40, 22 and 60, kg/ha,
respectively, applied to soybean. The succeeding
safflower grown on residual moisture and nutrients
not only gave 37% more yield but also 27.7%
higher water useefficiency and 46 to 4 7% increased
recovery of N, P, K and S, respectively.

Southern Zone

The most promising cropping pattern in the
southern zone comprises of wheat-soybean-
fingermillet-bean, oat-cowpea-barley-soybean,
soybean-fingermillet-beans and soybean-wheat-
groundnut (Trikha, 1985). Srinivasanetal. (1991)
have reported that corn cultivated afier summer
soybean is benefited on an average by 15 kg N/ha.
The continuous cultivation of rice in rotation with
black gram, green gram, cowpea, soybean. sesame
or water grass has been demonstrated in Tamil
Nadu (Jayakumar and Alagappan, 1990). The
intercropping of soybean with cotton following
paddy could yield to a tune of 1.2 tonnes per
hectare, whereas marginal yield reductions were
observed in cotton (Murali Krishnaswamy e! al.
1990). Gopala Krishnan and Palaniappan (1992)
observed that application of farmyard manure and
superphosphate plus Mussourie rockphosphate
(1:1) well before the first crop of soybean, appears
to be a potential phosphate management package
for soybean-sunflower cropping system for near
neutral soils. Anattempt made tointroduce sovbean
{(Pb 1) - fcv tobacco at Rajahmundry, although was
successful with 32 per cent yield increase over
tobacco-fallow, but the performance of tobacco
got affected (11% reduction in yield) as it was
grown on residual moisture (Chari, 1995-Personal
communication).

Northern Plain Zone

The bencfit of approximately 60 kg N/ha was
reportedto the succeeding wheat cropina sovbean-

Journal of Qilseeds Research -

wheat crop sequence (Trikha, 1985) from 279
demonstrations at 20 locations in Uttar Pradesh
with soybean-wheat and soybean-potato sequences
conducted on farmers’ fields. Similarly, in trials
from 1974-1982, the vield of soybean realised was
2.0 tonnes per hectare and that of potato 26.8
tonnes per hectare. These trials conducted at
locations with varied environments clearly
establish that both the crops (wheat and potato)
provide viable cropping sequences with soybean.
Dwivedi etal. (1989)brought out that ina soybean-
wheat sequence on Inceptisols, the use of Mussourie
tock phosphate to be superior to single
superphosphate with regards to direct and residual
effects on yicld and phosphorus availability
irrespective of liming, At Kanpur, cultivation of
wheat following soybean resulted in highest wheat
equivalent yield compared to growing cowpea
(fodder), pigecnpea/mungbean, mustard or
sorghum in place of soybean, indicating its positive
contribution in crop rotation (Kushwaha and Ali,
1988). The results of a long-term fertilizer
experiment conducted at Almora revealed that the
beneficial effect of continuous manuring with
farmyard manure was more pronounced than of
chemical fertilizers. The chemical fertilizers did
not adversely affect the soil physical propertics
except bulk density in soybean-wheat scquence
(Bhatnagar et al. 1992).

Northern Hill and North Eastern Zones

Prakash et al. (1991) demonstrated successful
cultivationof wheat, pea, lentil and foria following
fingermilict and soybean in Uttar Pradesh hills
during kharif. 1t was deduced that soybean-pea
and soybean-lentil to be more remunerative
cropping sequences. Trikha (1985) reported the
contribution of about 45 kg residuai nitrogen by
soybean to succeeding wheat crop. A long-term
trial (14 yearsito elucidate the eflact of continuous
application of potassium in sandy loam soils of
Almorato soybean in rotation with wheat revealed
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that the average responsc was 15 49 kg scedperkg
potassiuim in sovbean and 5.5 kg grains per kg
potassium in wheat {Kundu ef af. 1990). sovbean
culttvar PK 472 has been reported to be a stable
vielder in Shillong. Orai and Ugarkhurd regions
by Tiwar ef al. {1994).

Based on the agronomic feasibility and cconomic
viability. suitabic cropping scquences have been
arrived at and arc presented in Table 3. Although.
these sequences have been advocated, further in-
depth study on the nutricnt management aspects
is vel to be taken up with a view to sustaining
Indian agriculture.
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EFFICACY AND ECONOMICS OF IPRODIONE FOR THE CONTROL OF
ALTERNARIA BLIGHT IN BROWN SARSON

ASHOK KUMAR and HL. THAKUR
Oilsceds Research Station (HPKV) Kangra - 176001 (H.P.)

ABSTRACT

Alternaria blight caused by Alternaria brassicae (Berk.) Sacc. inflicts heavy yield loss in rapeseed - mustard.
Six concentrations of lprodione (Rovral 50 w.p.} were tested under ficld conditions to find out effective and
economic dosage for the control of this disease. All the treatments were effective in lowering the percent disease
intensity and increasing the crop yield. Three sprays of Iprodione (0.20%) provided maximum net return and cost

benefit ratio.

Keywords ;.  Iprodione; Alternaria blight;, sarson

INTRODUCTION

Alternaria blight is a widespread and scrious
disease of rapesecd-mustard around the world.
Three species of Alternaria viz. A, Brassicae
{Berk.) Sacc.., A. brassicicola {Schw ) Wiltshire
and 4.raphani Groves and Skolo arc known to
affect the rapeseed-mustard crop. Of these, A
brassicae is most destructive widespread and
appears every year resulting in 35-46% vield
losses in India (Kolte et al, 1987). Alternaria
blight poses a great threat to the cultivation and
productivity of Brassicas in India. In the absence
of stable discase resistant varietics. there is a need
toevolve effective and economically viable discasc
management strategics. Kolte and Tewart (1978),
Gupla et al. (1977). Kaushik et al. (1983). Singh.
(1986) and Ansari ef al. (1990} rcporicd the
effectiveness of various fungicides for the control
of this discase. The effectiveness of lprodionc {3-
(3.5. - dichlorophenyl) - N - isopropyvl 2, 4 -
Dioxoimidazoliding - 1 carboxamide) against
Alternaria blight has been proved beyond doubt
(Anonymous, 1992). There is lack of information
on its clfective and cconomic dosage and hence
this investigation.

MATERIALS AND METHODS

A ficld trial was conducicd during rabi 1991-92,
1992-93 and 1994-95at Oilsceds Rescarch Station,

Kangra, Himachal Pradesh. The experiment was
laid out in Randomised Block Design with three
replications. Six concentrations of Iprodionc
(Rovral 50 w.p.) ranging from 0.053% 1o 0.3%
were tested on the susceptible varicty BSH-1 of
Brassica campestris L. var. dichotoma Watt.
(brown sarson) during first two yecars of
cxperimentation. During the third year
rccommended fungicide against Alternaria was
included as standard check for comparison with
differcnt concentrations of Iprodione. The crop
recerved three foliar sprays at sceding, flowering
and late flowering stages with a spray volume of
750 | water/ha. The percent discase inlensity was
calculated on 0-5 scale as emploved by carlier
workers (Raiet al., 1976)at the imeof maximum
discasc appearance in the control. The net return
and cost benefit ratio were calculated.

RESULTS AND DISCUSSION

Mcan data of 1991 and 1992 (Tablc 1) showed
that the pereent disease intensity at leaf as well as
pod stage was significantly lower with [prodione
spray as compared with unspraved control. Foliar
spray of Iprodione at (0. 3% remaining comparable
with 0.25% and ¢.20% offered grater discase
control resulting in reduced discase intensity.
1000 grain weight and yicld were signilicantly
higher inall the treatments as compitred to control.
Maximum 1000 grain weight (3.79¢) and yield
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Table 1 : Efficacy of Iprodione for the control of Alternaria blight in brown sarson. (mean of

19%1-92 and 1992-93).

Treatments Percent disease 1000 Seed
intensity grain vield
Leaves Pods Wt (g) (kg'ha)
Iprodionc 0.05% 823 (17.27) 33.73 (35.26) 3.57 1461
Iprodione 0.1% 6.57 (1469) 2263 (21.72) 3.63 1490
Iprodione 0.15% 4.50 (12.14) 2019 (26.15) 362 1613
Iprodione 0.2% 067 (331) 1033 (1859) L)) 1972
Iprodione 0.25% 0.54 (2.94) $99 (18.23) 371 1950
Iprodione 0.30% 054 (2.94) 9.34 (17.58) 379 1976
Control (unsprayed) 44.60 (41.89) 59.27 (50.37) 2.85 1018
CD (0.05} 272 3.65 0.31 350

Figures in parentheses are angular transformed values.

(1976 kg/ha) were recorded with Iprodione 0.3%
followed by 0.2% (3.72g, 1972 kg/ha) and 0.25%
(3.71 g, 1950 kg/ha). Almost similar trends in
discase control and yield were observed during
1994-95 (Table 2). Discase intensity was minimum
with Iprodionc 0.3% spray followed by 0.25% and
0.2% resulting in corresponding yiclds of 1666
1640 and 1624 kg/ha. The disease was better
controlled even with Iprodione, 0.05% in
comparison to Mancozeb, 0.2% offering 1392 and
1296 kg/ha yield, respectively.

Maximum net return was obtained with 0.2%
Iprodione spray (Rs.4510/ha) followed by 0.05%
spray (Rs.4151.75/ha} as against Rs.3143/ ha
obtained in case of Mancozeb 0.2% spray. The
cost benefit ratio was highest with Iprodione
0.05% spray (3.26) in comparison to 1.3 in 0.2%
and 2.57 with mancozcb (.2% spray.

Our studies reveal that three sprays of [prodione at
0.2% offers effective discase control, higher vicld
and net return in brown sarson than Mancozcb at
.2%. (Table 2).
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EFFECT OF SOWING DATE AND ROW SPACING ON RAINFED MUS-
TARD UNDER LATE SOWN CONDITIONS

P.C. SARMAH
Regional Agricultural Rescarch Station, Shillongani - 782 001, Assam

ABSTRACT

A field experiment was conducted using mustard varicty TM 2 during Rabi 1992-93 to 1994-95 at Regional
Agricultural Research Station, Shillongani to assess the optimum date of sowing and to find out suitable inter-row
spacmg for rainfed mustard. It was found that sowing on 25 October remainitg comparable with 9 November
sawing tesulted in substantial increass in seed vield as compared with detayed sowing on 24 November and 9
December. Delayed sowing on 24 November and 9 December resulted in 24.8 and 51.6 percent yield reductionin |
comparison with sowing on 25 October. Sowing the crop at 30 cm spacing offered substantially greater yield and

net return than 40 cm spacing.

Key words: Mustard, sowing date; row spacing.

INTRODUCTION

Timely sowing of rainfed mustard depends solely
on the occurrence and duration of monsoon.
Sowing is usually delayed due to late withdrawal
of monsoon and consequent delay in land
preparation. Sometimes occupation of land by
Kharif Paddy also compels the farmers to go in
for late sowing. Information on the extent of yield
reduction under late sown conditions as well as
the effect of row spacing to overcome the effects of
late sowing ts meagre. Keeping this in view the
present experiment was designed (o find out
ruitable combinations of sowing date and inter
tow spacing.

MATERIALS AND METHODS

A field experiment was conducted during three
consecutive Rahi seasons of 1992-93 to 1994-95
at Regional Agricultural Rescarch Station,
Shillongani using mustard varicty TM 2 under
rainfed late sown conditions. The soil of the
experimental ficld was sandy clay loam in texture

with pH 5.5, low in available nitrogen (226 kg/
ha), available PO, (8.5 kg/ha}and highinavailable
K,0 (360 kg/ha). The treatments consisting of
four sowing dates viz., 25 October, 9 November,
24 November and 9 December and three row
spacings viz., 20, 30 and 40 cm were tested in a
split plot design replicated thrice. A common
basal dose of 60 kg N, 30 kg PO, and 30 kg K,0/
ha was applied at the time of sowing. NO top
dressing was done thereafier, There was no serious
incidence of pests and discascs.

RESULTS AND DISCUSSION
Effect of sowing dates:

The highest seed yicld of mustard was obtained
from 25 October sowing in all the ycars which was
at par with 9 November except in 1993 (table 1 ).
Plant height. number o(branches perplant. number
of siliquac per plant. and 1000 sced weight were
higher in ecarlier sowings than later sowings
{Table 1}, The reproductive phase was
comparatively longer for carly sown crop which

Received for publication August, 1994
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might be the reason for higher seed yield. Similar
results were reported by Jain et af (1986), Shastry
and Kumar (1981) and Tomar and Mishra(1991).
Delay in sowing later than 9 November reduced
the sced yield conspicuously. Sowing on 24
November reduced the yield by 24.8 per cent,
while 9 December sowing reduced yield by 51.6
percent, over 25 October sowing (Table 1). Average
Oil content in seeds as well as net returns were
pighest when the crop was sown on 25 October
followed by 9 November. The sowing should be
completed by 9 November for obtaining more
yicld.

Effect of row spacing:

Row spacings significantly influenced the sced
yield during 1993 and 1994. Significant increase
in seed yield was observed with decrease in row
spacing from 40 to 30 cm which in turn was at par
with 20 cm row spacing. Pooled analysis revealed
a similar trend.

Anincreasing trend in plant height, total number
of branches per plant, number of siliquae per
plant, and 1000 seed weight was observed at wider
spacings inall the years. However, this increase in

growth and yieid attribules at wider row spacing
did not influence the yicld probably due to
substantially lower numbcr of plants per unit area.
Similar results were reported by Singhand Verma
(1993). The highest oil content in seceds was
observed with 20 cm, while the highest net return
of Rs. 2300/ha was obtained with 30 cm row
spacing. Thus 30 cm was proved 1o be optimum
spacing.
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GROWTH, YIELD AND NET RETURNS OF MUSTARD UNDER
DIFFERENT LEVELS OF NITROGEN AND SULPHUR APPLICATION
ON CLAY LOAM SOILS

R.K.S. TOMAR, 5.C. CHOURASIA *. 1.5 RAGHU and V.B. SINGH**
Jawaharlal Nechru Krishi Vishwa Vidyalaya Zonal Agricultural Rescarch Station
Tikamgarh - 472 001 (MP)

ABSTRACT

A field experiment was conducted during winter seasons of 1990-91 and 1991-92 to study the effect of nitrogen
and sulphur application on growth, yield attributes, seed yield and economics of mustard (8rassica juncea, L.
Czem & Coss) oncaly loamssoil. Growth components increased with the advancement of plant growth upto 90 D AS
exvept funclional leaves which increased upto 75 DAS. Nitrogen upto 90 kgha and sulphur upto 45 kg'ha
significantly increased the growth and yield components, seed yield and net retum. The highest yield (26.85 g/ha)
and net return (Rs. 23,590+-) was obtained from N0 8 45. wreatment.

Xey Words: Musiard;, Nitrogen, Suiphur.

INTRODUCTION

Fertilizer management, especially of nitrogenand
sulphur, is one of the most important agronomic
factors that affect the growth and yield of mustard
{Brassica juncea L.). Indian mustard responds 10
nitrogen and sulphur remarkably on ciay loam
soils (Tomar and Mishra 1991; Dubey et /. 1993
and Khanpara et al. 1993). As the information
was lacking particularly for Bundelkhand zone,
the present study was undertaken to find out the
response of mustard to nitrogen and sulphurona
vertisol.

MATERIALS AND METHODS

The ficld experiment was carried out at ZARS,
Tikamgarh (MP) during 1990-91 and 1991-92.
The soil was clay loam (vertisol), low in available
nitrogen (210.6 kg/ha), sulphur (13.99 kg/ha),
phosphorus (12.5 kg/ha) and high in available
potash (412.6 kg/ha) with 7.6 pH. Rainfall of
1372 mm and 699 mm was received during 1990-
91 and 1991-92 seasons, respectively. The

treatments comprising of four rates of nitrogen
(0.30,60 and M kg/hayasthe main- plot treatments
and fourrates of sulphur application{0,15,30, and
45 kg/ha) as the sub-plot treatments were laid out
in a split-plot design with four replications.
Mustard vanicty Varuna was sown using 5 kg/ha
seeds in rows 30 cm apart on 11 November and 28
Octoberduring 1990-91 and 1991-92, respectively.
A uniformbasal dose of 40 kg PO, and 20kg K O/
ha was applied through triple super phosphate
and muriate of potash, respectively. Half of the N
dose through urea along with full dose of sulphur
through gypsum was applied as basal treatment.
Remaining half nitrogen was applied just afier
first irrigation at 25 DAS. One irrigation was
given just after sowing and thereafter three
irrigations were applied at 25,50 and 75 DAS.

RESULTS AND DISCUSSION

Growth components - The plant height, branches/
plant and dry matier production increased 1o a
greater extent with the advancement of plant
growth upto 90 days afler sowing and functional

*  Dept of Botany, Govi. P.G. College, Tikamgarh
** Dept. of Statistics, College of Agriculture, Gwalior.
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leaves/plant increased upto 75 days after sowing
and then declined (Table 1). Increasing N from 0
to 90 kg/ha incrcased growth components
significantly at every growth stage, being
maximum at 90 kg N/ha. Similar increases were
also obtained in growth components by S levels
upto 45 kg/ha at every stage of crop growth except
plant height and number of leaves/plant at 30
DAS. Khanpara et ol. (1993) have also reported
stmilar resulis.

Yield attributes - The number of siliquae, seeds/
siliquae, length of siliquae, 1000 sced weight,
seed weight/plant, stover yield and harvest index
weresignificanily increased due tocach increment
in level of N from 0 to 90 kg N/ha. (Table 2).
Sulphur fertilization significantly improved the
different yield auributes as compared with the
control. A significant increase was also recorded
upto 45 kg S/ha. The results confirm the findings
of Khanpara ef af. (1993) and Dubey ef al. (1993).

Seed Yield - Seed yield increased significantly
with an increase in N level from 0 to 90 kg/ha in
both the seasons (Table - 3). The percent increase
in yield over control due to application of 30, 60
and 90 kg N/ha was 54.2, 99.7and 14 4 and 72.3,
116.3 and 176.6 during 1990-91 and 1991-92,
respectively. Joshi et af. (1991) also reported
response to mitrogen.

Higher levels of sulphur increased the sced yield
significantly over no sulphur in both the seasons.
Significantly higher seed yield was obtained at 45
kg 3/ha and the increase over the control was
16.59% and 29.5%, respectively in 1990-91 and
1991-92. However, the difference between 15 and
30 kg S/ha over no S was not significant during

o

1990-91. The results confirm the findings of Joshi
et al. (1991) and Khanpara ef al. (1993).

Interaction - The interaction effectbetween N and
S was not significant during 1990-91. However,
their combined effect was well marked. During
1991-92 consistently higher response to nitrogen
was observed in the presence of sulphur. The
highest seed yield was obtained at N90 845 which
was significantly higher than rest of N and S
combinations {Table - 3).

Net returns - The maximum average net return of
Rs. 24680/ha was obtained with 90 kg N/ha
which was more than thrice as compared to control.
Similarly, highest mean net income (Rs. 18800/
ha) was obtained at 45 kg S/ha which was higher
by 33%over nesulphur. The combined application
of N 90 and S45 resuited in the highest net income
of Rs. 28090/ha which was higher by 12.3% over
N90 530 and by 34% over N60 $45.
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EFFECT OF SOWING TIME ON PRODUCTION POTENTIAL AND
INCIDENCE OF SPODOPTERA LITUR4A ON GROUNDNUT CULTIVARS.

R.K. PATIL, G. RAVISHANK AR, 1. M. MANNIKERI, K.GIRIRA]J and §.G. RAYAR
Main Research Station, University of Agricultural Sciences, Dharwad - 580 005, Karnataka,

ABSTRACT

Field experiments conducted for three consecutive years (1990 to 1992) during kharif, under rainfed condition, to
findthe effect of sowing 1ime on production potentiat and incidence of defoliator (Spodoptera litura F) on different
groundnut cultivars showed that pod vield and incidence of S.litura tended to decline with delay in sowing time,
irrespective of cultivars. Mean pod yield of 2684 kg/ha was obtained from § Sth June sown crop which was 15,48
and 63 per centt higher than that of 30th June, 15th and 30th July sown crop, respectively. However, lower percent
leafdamage due to S. litura was noticed in 30th July sown crop (19.2%) as compared with 1 5th June (51.8%), 30th )

June (41,3% and 15th July (31.2%} sown crop.
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INTRODUCTION

Groundnut is an imporiant Oilseed crop grown
extensively in Kamataka during kharif scason
under rainfed conditions. However, productivity
of the crop in the state has remained around 700
kg / ha for several years. The production potential
of groundnut can be improved to a greater extent
by adjusting the sowing time, an important non
monetary input, o avoid adverse effect of heavy
rains, pest and disease infestation and by adopting
suitable varieties wnder such conditions
(Purushothaman er af. 1974). Hence a study was
undertaken toevaluate the effect of different sowing
times on yield and incidence of Spodoptera litura
on different cultivars of groundnut.

MATERIALS AND METHODS

A field experiment was conducted at the Main
Research Station, University of Agricultural
Sciences, Dharwad, during kharif 1990 through
1992 on medivm black soils under rainfed
conditions to find the effect of sowing time on
yvield and incidence of S.litura on different
groundnut cultivars. The soil of the experimental
site was low in available N (0.05%), medium in

available PO, (0.002%) and high in available
K,O (0.024%). The soil pH was 7.6. Twelve
treatment combinations comprising four sowing
dates viz., 15th June, 30th June, 15th July and
30th July and three groundnut cuftivars viz., Dh-
3-30, JL-24 and TMV-2 wete tested in a split-plot
design with 3 replications. The crop was sown at
a spacing of 30cm x 10 cm. The gross and net plot
size was 15M? and 11.52M? respectively,
Recommended dose of fertilizer (25:75:25 kg N,
P05 and K O/ha) was applied at the time of
sowing. The total rainfall received during the crop
season (June to November) was 553, 846 and 830
mm during 1990, 1991 and 1992, respectively.
Obscrvations on pod yield and infestation of
Slitura on groundnut cultivars were recorded.
The percent leaflet damage at 60 days was recorded
by counting the damaged and healthy leaflets
from five randomly selected plants in each
treatment.

RESULTS AND DISCUSSION

During al! the three years, crop sown on 15th and
30th June recorded significantly higher pod yields
than 15th and 30th July sowings.
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In general delayed sowings reduced the pod yield
considerably. The optimum time for sowing is as
close as possible to the onset of the first rain.
Conditions at this period will be ideat for crop
growth as the soils are well aerated, moist, warm
and are benefited from the natural flush of the
nitrifying activity of the soil microflora. During
1991 significantly higher pod yvield was recorded
in 15th June sown crop when compared to other
dates of sowing. Lower pod yield obtained in 30th
Junt sown crop during 1991 is mainly due to
frequent dry spelis that prevailed during sowing
time. The reduced pod yield in delayed sowings
(15th July and 30th July) could be due to moisture
stress during later stages of growthviz,, flowering,
peg initiation, pod development and pod filling
phases. Mean pod yield (average of 3 years) of
2684 kg/ha was recorded in 15th June sown crop,
which was 15, 48 and 63 per cent higher than that
of 30th June, 15th July and 30th July sown crop,
respectively (Table 1). These results are in
conformity with the findings of Shantimallaiah et
al. (1979) Chhonkar and Arvindkumar (1985)
and Sandhu and Hundal (1993).

Among groundnut cultivars, JL-24 offered higher
mean pod yield of 2121 kg/ha than Dh-3-30 (1855
kg/hayand TMV-2 (1524 kg/ha), the enhancement
being 13 and 28 per cent, 1espectively.

The incidence of Spodoptera litura as influenced
by different dates of sowing clearly indicated that
the early sown crop (upto 30th June) was more
prone to the damage compared to late sown crop

(15th July and 30th july sowings) during all the
three years. The crop sown on 15th June
experienced a leaflet damage of 51.8%as compared
with 30th June (41.3%), 15th July (31.2%) and
30th July (19.2%}) sown crops (Table 2). Although
higher leaflet damage was observed in ¢arly sown
crop, theyield reduction was least when compared
to late sown crop, which was mainly due 1o better
crop growth, recouping/recovery time and intrinsic
compensatory mechanism that exists in early sown
crop than late sown crops in a specified region,
With delay in sowing the growth of ¢rop will be
adversely affected due to moisture stress during
flowering, peg initiation, pod development and
pod filling phase, resulting in lower pod yield.
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