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i s, : August 24, 1925 at Emani Village in Guntur
‘Shri V.L. NARASIMHA RAO district of Andhra Pradesh. After his
(1925-1991) schooling and early college education in

Guntur district, Shri Rao studied in Banaras

Hindu University at Varanasi and obtained his B.Sc (Ag.) degree in 1949

OBITUARY

Shri  Vishnubhotla Lakshmi Nara-
simha Rao one of the councillers of the
Indian Society of Oilseeds Research and
former Joint Director of Vanaspathi Manu-
facturers Association’s Oilseeds Research
and  Development Institute (VORDI)
passed away in Hyderabad at 22.30 hours
on June 22, 1991.

Shri V.L. Narasimha Rao was born on

and M.Sc. (Ag.)degree in Plant Physiology in 1951 with a meritorius recerd.
During his student days he took an active part in several cultural activities
and sports. After working for a brief period in Hyderabad Agricultural
Co-operative Association (HACA) in 1951, Shri Rao joined the team of
Oilseeds Rescarch Workers headed by Late Dr. L.G. Kulakarni at Himayat
Sagar Agricultural Research Institute in Hyderabad. He worked as Assi-
stant Oilsceds Specialist at the Agricultural Rescarch stations at Kadiri and
Yemmiganur in Andhra Pradesh during the period from 1960 to 1963, when
he successfully demonstrated the feasibility of obtaining consistantly higher
levels of productivity of groundnut. Subsequently he joincd the Vanaspathi
Manufacturers Association of India as Agronomist and rose to the
position of Joint Director monitoring VORDI’s Qilseed Programmes in
Andhra Pradesh, Tamil Nadu, Karnataka and Orissa.

Shri Narasimha Rao contributed substantially in extending and
popularising the cultivation of mustard in South India, particulariy in
Guntur district. He was a Fellow of Botanical Society and Published several
scientific and popular articles on groundnut, castor and mustard.

He was an active member of the Executive of the Indian Society of
Oilsceds Rescarch and always contributed his best to strengthen the Society
and its activities. He was an active participant in a number of wide
ranging professional meetings, workshops and symposia on oilsceds research
and development. Always forthright, frank and open minded, Shri
Narasimha Rao unambiguously brought out various constraints and
problems confronting the oilseeds sector in various meetings, seminars and
workshops. Ewver jovial, youthful and brimming with enthusiasm and quick
wit, Shri Rao used to be a favourite of a wide circle of celleagues and
friends who will sadly miss him. In his death, the Indian Society of Oil-
seeds Research has lost a very senior member, Counciilor and a staunch
and honest advocate of the cause of oilsecd farmer.

Shri Narasimha Rao is survived by his wife, a son and a daughter.
The Indian Socicty of QOilseeds Research conveys sincere condolences to the
members of the bereaved family. May his soul rest in peace.
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STABILITY OF SOME MUSTARD VARIETIES UNDER LATE
SOWN  ~ONDITIONS

K.K. GHOSHDASTI?AR and S P SINHAMAHAPATRA

Department of Genetics & Plant Breeding, B.C. Agricultural University, Kalyani, 741235, West Bengal
(India)

ABSTRACT

Twentysix genotypes of mustard were cvaluated for stability parameters
with respect to seed yield, plant height and plant height upto first branch over three
successive years under late sown conditions. Prediction of performance across the
environments was possible because of predominant role of predictable components.
Stability in seed yield appeared to have been imparted by the stability for the yield
components, The varieties viz. RLM-389, Varuna and RW-2367 which were found
to be stable for seed yield were found to be stable for other characters also. RH-5610
was found to be a suitable varicty for sced yield in favourable environments only.
In the case of plant height, only RLM-82 was stable. The levels of stability were not
common for all the characters for most of the genetypes

Key words: Stability, Mustard, Late sowing

INTRODUCTION

Indian mustard (Brassica juicea L) is one of the main oil seed crops grown in
West Bengal. One of the reasors of low acreage and preduction of mustard in this
state i» the short span of sowing period, leading to delayed sowing of the crop.
Therefore, identifying suitable genotypes for late sown condition is prerequisite to
formulate a breeding progitamme. In this context, the implications of genotype X
environment interaction in mustard under fate sown condition has been explained
earlier by Ghosh- dastidar ef. al, (1988). In the present investigation, an attempt has
been made to study the stability behaviour of twentysix genotypes of mustard under
late sown condition over three successive years.

MATERIALS AND METHODS

In the present investigation, 26 strains of Brassica junceq L were tested over
three successive years (1983 1o 1985) under late sown conditions at *C’ Block District
Seed Farm, Bidhap Chandra Krishi Viswavidyalaya. Seeds of all the strains were sown
on 5th December in ecach year in a randomised block design with two replications. Each
strain was sown in a single row of 2m length. Row to row distance was 30 cm. In 1985,
another experiment was carricd out with a close spacing of 22 ¢cm. Thercfore, three
successive years along with one experiment on close spacing, altogether constituted
four environments. Fertilisers like NPK were applied at the rate of 30:20:20 kg/ha
and all other norma! cultural practices were followed as and when required. Data were
recorded on five randomly taken plants from each replication for three characters, viz.,
plant height, plant height uptothe first branch and seed yield per plant. Mcan values
of five plants per entry were used for statistical analysis. The Eberhart and Russcll’s
model (1966) was followcd for calculation of stability paramcters.

Received on 15.5.89
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TABLE 2 Mean seed yield (g/plasat) and parsmeters of stability of 26 genotypes of mustard under late

sowing condition

Genotypes Mean seed yield bi S2di
P-Rai 16 3.975 0.98 2.81**
RH-5610 4 412 2.05%*+ -0.05
P-Rai 35 3.562 1.04* 0.29
KRY-Tall 3.300 0.59 0.13
B-85 2.100 0.67* -0.12
RLM-612 2.562 0.64 0.13
RW-351 2.562 0.79 0.25
P-Rai 39 2.650 0.57"+ -0.22
Varuna 3.850 1.16% 0.19
P-Rai 36 3.587 0.95* 0.05
RW-2367 3.812 1.28% -0.19
RH-7418 3.400 0.84 1.87*+
RLM-82 2.988 0.91**+ 4 -0.31
RH-7858 3.338 1.22% 0.59
P-Rai 18 2.676 0.66**+ 1 -0.32
RH-786 3.763 1.47%* 4+ -0.29
Raur-1 2.650 0.46* 4 -0.20
RH-7857 3.175 1.20** -0.19
RLM-785 3.412 1.14* 0.47
RLM-193 3.287 1.45% 0.47
RI.M-389 3.912 1.59+ 0.49
RLM-571 2,812 0.60 0.48
RIK-80-3 2.488 0. 73%* 4 —0.27
KRV-Bala 3112 U3 Sl -0.24
RLM-528 4.763 1.10 5.52%*
RH-7819 3.088 1.05* 0.02

*, ** Gignificant at 5% and 1% levels, respectively,

-,++4  Significantly deviating from unity at 5% and 1%, levels, respectively.
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RESULTS AND DISCUSSION

Joint regression analysis (Table 1) showed that the mean differences between
genotypes were highly significant revealing thereby the presence of genetic variability
among genotypes included in the present investigation. Highly significant mean
squares due to environment and genotype environment interactions revealed that the
phenotypic expression of genotypes varied in different environments. Both linear
and non-linear components of interactions were found to be significant in the case of
seed yicid and plant height upto first branch. On the other hand, in the case of plant
height, only linear component was significant. However, in the case of plant height
and seed yield, the linear components were significani against pooled deviations, reve-
aling thereby the fact that the prediction of performance in different environments
would be possible for all the three characters.

TABLE 1. Joint regression analysis in respect of three characters for 26 genotypes used in the stability

analysis.
Mean squares

Source a.f. Seed yield Plant height Plant height

upto 1st branch
Genotype (G) 25 1.6007** 1074 9834%+# 727.0763**
Environments (E} 3 142.8027** 14842.3934%* 4269.1442%*
GxEBE 75 1.2316** . 102.1370* 121.7664%*
E(Linear) 1 428.4082%* 44527.1835%* 12807.4326%%-
G xE (Linear) 25 2.2605(a)** 202.0713%* 245.9984(a)**
Pooled deviation 52 0.68361* 50.0713 57.3562*
Pooled error 104 0.3211 74.2175 32.6237

*, ** Significant against pooled error at 5%, and 1%, levels, respectively, {(a) Significant against signifi-
cant reminder at 1% level

Out of 26 genotypes investigated, three had significant $°d and so were unstable
for seed yield (Table 2). Thirteen genotypes yielded more than the population mean
(}? =320 gms per plant), Of these six genotypes (P-rai 16, RH-5610, Varuna, RW-
2367, RLM-389 and RLM-528) constituted the top ranking group. Five genotypes
had b<1, two genotypes had b>1 and ninteen genotypes had b=1. These genotypes
can be categorised as below average, above average and average sensitive, respectively.
A joint consideration of mean and stability parameters revealed that three genotypes,
namely, RLM-389, Varuna and RW-2367, had higher seed yicld, b=1%and $2d=0, .
Accordingly, these genotypes appeared to be better adapted and as such could be uti-
lized in breeding programmes. The genotype RH-5610 had high mean, above average
sensitivity and deviation from regression not significantly different from zero (8’d=0),
Therefore, this genotype is especially suitable for favourable environmertal conditions,
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In the case of plant height (Table 3), eleven genotypes attained higher height
than the population mean (X =121.24 cm). Howcver, cnly three g.nctypes secured
their position in the top ranking group (RLM-785, RLM-389 and RLM-82). Three
genotypes recorded b1, one genotype recorded b<a, and twentytwo g:notypcs had
b=1. Sdi values were found to be insignificant for all the g notypes. Simultancous
consideration of mean and stability param:ters revcaled that enly RLM--82 attained
higher plant h:ight coupled with b=1 and $*di=0. Accordigly, this g n -typ: sha-
wed better adaptation. The genotypes, RLM-785 and RLM-389 had high m an per-
formance, above average sensitivity (b>1) towards environm.ntal va-iaticns and devi-
ations from regression not significantly diffirent from z:ro (8%di=%). Th refore,
these two genotypes are specifically suitable for favourable cnvitenmental conditicns.

In case of plant hcight upto first branch, three genotyp:s rccorded S%di=0
(Table 3). Therefore, these three genotypes were unstable for plant h ight upto First
branch.  Three genotypss had below averag: sznsitivity (b<I) and tw.ntyon:
genotypes had average sensitivity (b=1). Twelve gznotypzs had high.r plant h ight
upto first branch than the population mean (X =33.49 cm). Only thrce g netypes
secured their position in the top ranking group (RLM-785, RLM-389 and RLM-528).
From a joint consideration of mecan and stability paramcters, it was found that only
RI.M-389 had highcr plant hcight up to ist branch, b=1 and S¥di=0. Thzrcfore
this genotype is specially suitable for moderate environmental conditions.

Jatasra and Paroda (1980) showed that the stability in seed yield of wheat appe-
ared to bz impartcd by thz stability for the yicld components. In the prescnt cxpari-
ment it is cvident that high yiclding genotypes, like RLM-389, Varuna and RW 2347
which were stable for seed yield were found to bz stable, to some extent, for thzir com-
ponents alse. In this connection, RLM-389 can be recommended as a suitable variety
under late sown cenditions, as this variety was stable for sced yield and plant h.ight
upto the first branch. Varuna can also bz suggested for wide adaptability, as it had
average mean performance, b=1 and $2di=0 for plant hcight and plant hcight upto the
first branch. Similarly, RW-2367 was found to be stable for plant hcight only beside
seed yield.

The levels of stability were not common for all the chatacters for most of the
genotypes. In this respect, while RLM-389 and RLM-785 weie suitable for rich envi-
ronmental condition for plant height, were found to be stable for sced yield. Similatly,
RLM-82 al:o bchaved differently for different characters. Ghoshdastidar and Das
(1981} reported such type of differences in stabifity for various characters in jute.

LITERATURE CITED

EBERHART, S.A. and RUSSELL, W.A., 1965, Stability parameters for comparing varieties.
Crop Sei., 6:36-40.

FINLAY, K.W. and WILKINSON* G.N,, 1963. The analvsis of adaptation in a plant breeding pro-
Zramme., Aust., J Agric. Res., 14:742-754,
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TABLE 3. Stability parameters of two quantitative traits for 26 mustard genotypes grown under late
sowing condition.

Plant height (cm) Plant height upto first branch (cm)
Genotypes -
m hi S2di m bi 824di
P-Rai 16 119.40 0.86* ~28.13 30.12 0.29 33.78
RH-5610 115.86 0.94** -67.91 30.92 0.04 32.75
P-Rai 35 112.75 1.38%* -74.17 31.10 1.37*% - 1.52
KRV-Tall 111.52 0.88"‘-r+ —64.84 26.15 0.09+ -18.67
B-85 78.07 0.044++ -50.92 14.63 -0.33+ - 7.82
RLM-612 104.95 0.97* -44.86 29.35 0.93 10.59
RW-351 95.64 0.84* -28.36 20.65 0.36 -12.52
P-Rai 39 121.05 0.89 18.25 40.50 1.18 - 7.23
¥Yaruna 122.07 0.59 114.22 40.02 0.60 62.18
P-Rai 36 117.60 1.04* -34.86 31.35 1.64‘ -25.28
RW 2367 132.27 1.43* -19.12 32.05 2.16**-1- 2422
RH-74128 124.06 0.89* -55.74 44.95 1.55 . 7.89
RLM-§2 141.34 0.98 ~26.98 55.28 1.10%*+  .-32.47
RH-7858 121.77 0.65 21.28 40.78 0.46 61.71
P-Rai 18 11931 0.98 -15.22 45.42 1.36* - 4.4
RH-786 133.98 1.13** -66.93 48.43 0.98* - 9.67
Raur-1 105.85 G.76* -23.23 25.02 0.52 - 5.9
RH-7857 ‘ 114.25 1.13%» -59.89 30.87 0.47**+ 4 -31.82
RLM-785 149 .42 1.69**+  -58.72 67.75 2.34 301.11**
RLM-193 140.50 1.32* 19.86 56.92 1.94* 47.40
RI.M-389 148.69 1 .49‘::-{- =71.63 62.10 1.24 11.56
« RLM-571 139.56 1.25 121.42 50.40 1.70 157.03**
RIK-80-3 110.09 0.69* —63.80 34.98 0.38 -13.73
KRV-Bala 115.55 0.74%* -42.88 30.85 = 0.84*= -29.08
RLM-528 139 06 1.37* -38.43 61.42 2.21 109 .99*
RH-7819 117.74 1.10* 16.18 37.80 1.1 7.17

***  Significant at 53 and 19 levals, respectively;

4+, + Significantly deviating from unity at §% and 1 % levels, respectively.
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WEED MANAGEMENT STUDIES IN GROUNDNUT (ARACHIS
HYPOGAEA L) AND SUNFLOWER (HELIANTHUS ANNUUS L)
INTERCROPPING SYSTEM* ‘

G.K. GiruesH and V.C. PaTIL
Department of Agronomy, U.A.S., Dharwad-580 003, India.

ABSTRACT

A field experiment was conducted at Agricultural Cellege, Farm, Dharwad,
to study the effect of herbicides Viz; Pendimethalin and fluazifop-butyl applied alone,
mixed or in combination with physical methods on groundnut and sunflowet inter-
cropping system. Significant yield reductions were observed due to the weed competi-
tion. Among the treatments tried, application of pendimethalin at the rate of 0.75
k.g a.i. per ha as pre-emergence spray supplemented with the interculture at 21 DAS
was found to be effective and economical in controlling weeds.

Key words: Weedmanagement, Intercropping

INTRODUCTION

Sunflower and groundnut are the important kharif oil seed crops grown in Kar-
nataka. Losses to the extent of 52 per cent and I8 per cent in yields of erect and sp-
reading variety of groundnut and 26-30 per cent in case the of sunflower have been re-
ported (Kulkarni et «fl., 1963) due to weed compctition.  Hence, the present study
was conducted to study the effectiveness of herbicides pendimethalin and fluazifop-
butyl applicd alone, mixed or in combination with physical methods.

MATERIALS AND METHODS

A field experiment was conducted under rainfed conditions during the kharif
season of 1987 at the Apgricultural College Farm, Dharwad. The experiment was laid
out in randomized block design with four replications comprising 10 treatments. The
soil was black clay with medium total nitrogen (0.053%) and available potassium (0.
02479, but low in available phosphorus (0.0039%). Seeds of groundnut (Var. DH-
3-30) and sunflower {BSH-1) were sown in 3:1 row proportion by providing a spacing
of 120 cmx 15 ¢m for sunflower and 30cm x 10cm for groundnut. The recommended
doses of fertilizers were applied to groundnut (25:50:25 kg N:P,O;:K,0 per ha) and
sunflower (37.5:50:37.5 kg N:P,0O4:K,0 per ha).

Pendimethalin was applied as pre-emergence Spray one day after sowing and
fluazifop-butyl as post-emergence (21 Days after sowing DAS). With regard to cultural
practices, intercultures (IC) and hand weeding (HW)were done at 21 DAS and 45 DAS.
These treatments were compared with the unweeded check.

RESULTS AND DISCUSSION

The predominent weeds observed in the experimental area were Cynodon dactylon
Pers. Cyperus rotundus L., Digitariu marginata, Echinochloa crusgaili (L.), Beauv.,
*  Part of M.Sc. (Agri.) thesis submitted to the University of Agricultural Sciences, Dharwad, by the

first author.
Received om 11.7.89
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Ageratum conyzoides L., Abutilon indicum (L.), Cocoulus hirstuus (L.), Commelina
bengalensis L., Carchorus trilocularis L., Desmodium diffusum D.C., Oldenlandia
affinis (Roem and Schulf.) and Phylanthus niruri Auct, non. L.

Effect of Weed Control Methods
I. On Weed Characteristics.

The observations on weed population recorded at different stages of crop growth
are given in Table 1. The number of both monccot and dicot weeds at all stages viz.,
30,60 and 90 DAS and at harvest differed significantly among the treatments, Hand
weeded plot recorded the minimum weed count at all four stages. It was because
the weeds were removed regularly (at 1530 and 45 DAS), Similar results were
obtained by Venkatcswailu and Ahlawat (1986} in pigeonpza based inter cropping
system. Except unweeded chock, the treatments were on par with each other in the
number of monocot wecds at 30, 60 and 90 DAS. Pendimcthaliv (0.5 kg/ha) IC,
Pendimethalin (0.75 kg/ha) 1C, Fluazifop-butyl (0.187 kg/ha) 4 hand weeding (HW)
showed significantly lower monocot weed population indicating that these treatments
controlled moncoeots cfiectively.

At all the stages, hand weeding (thrice) tecorded the lowest number of dicot
weeds, while the unwecdcd check recorded the highest number of  dicots (Table 1).
Hand weeding, intercultivation+hand wcding, pendimethalin (0.5 kg/ha)+interculti-
vation and p:ndimzthalin (0.75kg/ha)+intercultivation recorded significantly lower
dicot weeds as compared to unw.edcd chock. It may be due to the activity of pre-
emergence herbicide and removal of later emerged weeds by cultural methods.

The lowest biomass was recorded from the plots which received pendimethalin
(0.75 kg/ha) coupled with one interculture (3.71 q/ha) closely followed by hand weeding
(3.78 q/ha). Unweeded check recorded significantly higher weed biomass than that
in all others (Table 2). The lower weed dry weight per unit area in the plots that recei-
ved weed control treatments was due to the less number of weeds by rapid deplction of
carbohydrate reserve of weeds with herbicidal application and through rapid respi-
ration (Dakshinadasa, 1962) and also duc to inhibition of photosynthetic activity (Hill
et al., 1963).

The influence of different weed control methods at harvest 1evealed that per
-cent control of weeds considerably improved with weed control treatments (Table 2).
The highest weed control efficiency was noticed in pendimethalin (0.75 kg/ha) coupled
‘with one interculture (21 DAS) (86.97%).

2. Effect on crop growth, yield and yield coniponents of gyoundnut
At harvest, the highest dry matter production of groundnut was in hand weeding

(26.72 g/plant) whereas the lowest in the unweeded check (18.40 g/plant) (Table 3).
Hand weeding. pendimethalin (0.75 kg/ha) IC and fluazifop-butyl (0.187 kg/ha) +
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TABLE 2. Weed dry weight, weed control

treatments T *ficiency and weed index as influenced by weed contro)
Treatments Weed Weed control Weed
Weight efficiency index
{g/ha) () 97|
——— _
1. Unweeded check 28.55 — 44.71
2. Pendimethalin (@ 1.0 kg a.i. per ha 16.77 41.00 29 44
3. Fluasifop-butyl (§ 6.25 Kg a.i. per ha 19.24 12 60 24 .86
4.  Pendimethalin &) 0.5 Kg a.i. per ha
Fluasifop-butyl (@ 0.125 Kg, a.i. per ha 5.84 79.48 2.5
5. Pendimethalin (4. 0.5 Kg. a.i. per ha 5
Intercultivation at 21 DAS (IC) 6.06 78.86 2123
6.  Pendimechalin ii 0.75 Kg. a.i. per ha
Intercultivation atr 21 DAS (IC) 3 86.97 579
7.  Fluasifop-buty) &7 0.125 Kg a.i. per ha
Hand weeding af 45 DAS (HW) 6.95 76.37 21.91
8.  Fluasifop-butyl 2 0.187 Kg. a.i. per ha N
Hand weeding at 45 DAS (HW) 5.35 o.56 17.69
9. Iotercultivation at 21 DAS Hand weeding o1 45 DAS  7.36 73.67 22.16
10.  Hand weeding at 15, 30 and 45 DAS 3.78 8654 : —_
_ —
S.Em 2.88 2.70 3.82
C.D.at 59, 8.35 7.83 11.09

DAS Days after sowing.

HW were superior to others in dry Matter production per plant. Unweeded check

recorded significantly lower dry maye 46 compared to all other treatments. This
was because of a strong COMPEULION from weeds with crop for growth factors. This
lends support to the findings of Naidy

et al. (1985)

The highest pod yield (27.83
closely followed by pendimethalin (0.
consequence of increased pod numbe
variation in pod yield of groundnut

Q/ha) was obtained with hand weeding (thrice)
7S kg/ha)-+IC (27.72 g/ha (Table 4). This was in
T Pod weight per plant and 100-pod weight. The
; Was due to the differential contribution of yield
components towards pod yield as Obtained with different treatments (Table 3).

3. Effect on crop growth, yield and Yielg components of sunflower

»

It was observed that dry matte,
[32.83 ¢) and pendimethalin (0.75 kg
others. Increase in dry matter

produced per plant at harvest in hand weeding
/ha) + IC (125.80) (Table 3) was superior to
Pfoduction by weed control treatments may be
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attributed to effective control of weeds, thereby enabling sunflower crop to utilise
jarger amount of nutrients and meisture. Raju and Sankaran ra(1974) also
reportcd decrcase in sunflower dry matter production due to weed competition.

The vatiation in seed vield of sunflower (Table 4) was due to differential contri-
bution of yield components towards vield in different treatments. The increase in sced
yield due to weed control treatments may be attributed to the beneficial effects on yield
components (Table 3) such as number of feeds and weight of seeds per head and 1000-
seed weight. The highest seed yield was obtained from hand weeding {13.36 q/ha)
closely followed by pendimethalin {(0.75 kg/ha)+4-1C (13.47 g/ha) and fluazifep-butyl
(0.187 kg/ha)-+HW (13.27 q/ha).

4, FEffect on total secd yield

Hand weeding. pendimethatin {0.75 kg/ha)+1C and flazifop-butyl (0.187 kg/
hal- - HW resulted in higher total sced yield over the unweeded check. The increase
in total sced vield due to weed control treatments was to the magnitude of 34.83 to
67.74 per cent over the unweeded check. The increase in total seed yield was to the
extent of 67.74 per ccnt in hand weeding, 62.73 per cent in pendimethalin (0.75 kg/ha)+-
IC and 54.77 per cent in fluazifop-buty]l (0.187 kg/ha) - HW. Similarly, Prasad er al
{1985) obtained the highest yicld of both the crops as well as total grain vield preducticn
in terms of arhar equivalent with manual weeding followed by fluchloralin in arfar--
soybean intercropping system. The yicld reductions of 44.7] per cent recorded in the
unwceded check compared to hand weeding was significantly higher than in all other
treatments (Table 2).

5. Economics of weed control

The highcst net income was obtained in pendimethalin (0.75 kg/ha)+1C (Rs.
20268.03/ha). Based on the rcsults of the investigation, pre-emergerce application of
pendimethalin (0,75 kg/ha) supplemented with one interculture at 21 DAS can be advo-
cated for better weed control and high returns from groundnut and sunflower Intei-
cropping system under rainfed condtitions (Table 4).
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generation. Among the parents, differences were, however. not significant in respect
of capsules/plant, 1000-grain weight and yield / plant in F,. Variances due to crosses
and parents vs crosses {F, and F,) weie also significant for all the charcaters except
seed yicld/plant and tillers/plant (F,).

Analysis of variance for combining ability (Table 1} revealed that mean squares
due to lines were significant for plant height and 1000-sced weight in F, and days to
flowering in F, generation. Differences due to testers weie also significant for days
to flowering and matarity in both F, and F; and plant height, 1000-seced weight and seed
veld/plant in F; generation only. Mean squares due to lines x testers were significant
in both the gencrations for days to flowering, plant hcight, capsules/plant but only in
gither of generations for days to flowering and maturity (F,) and sccd yield/plant (F)).
The specific combining ability (sca) variances for all the characters in both the gene-,
rations except plant height were larger than the corresponding general combining ability
(gca) variances for all the characters in both the penerations except plant height in F,.
Similar results were obtained by Thakur and Rana (1987), Bhatnagar and Mehrotra
(1980} and Budwal and Gupta (1970).

High magnitude of sca variances in one or both generations for most of the
characters indicated predominance of non-additive gene action. The different esti-
mates in F; and F, gcnerations may be attributed to change in the distribution of gene
in F, population o1t may be due to linkage disequilibrium. The results are in confir-
mity with those obtained by Singh and Srivastava (1987). The presence of predomi-
nantly large amount of non-additive gene action for yield and its components would
necessitate the maintenance of heterozygosity in the population. Since this type of
gene action is not fixable, breeding methods such as biparental mating followed by
recurrent selection programme may accelerate the genetic improvement of these cha-
racetrs. Reported genetic cytoplasmic male sterility (Dubey and Singh, 1966, and
Thompson 1977) may be utilized in recurrent selection programmes to accumulate
favourable genes and facilitate breaking of undesirable linkage. Rac and Singh (1984
also suggested similar methodology for population improvement in this crop.

Estimates of gea effects (Table 2) revealed that among the female lines, KL-43
was good combiner for seed vyield, plant height, days to flowering and maturity and
capsules/plant. Besides being good combiner for yield, SPS 5/47-2, NPRR-463, EC-
23239 were good general combiners for early maturity and TLP-1being also good comb-
iner for bold seededness. Similar results were also reported by Thakur et al. (1987
and Thakur and Rana (1987).

Among the testers, KL-1, a yellow-seeded variety, showed high gcneral combi-
ning for seed yield/plant and carly maturity whereas Flak-1, a late flax type genetype,
exhibited high gea for plant height and seed yield in Fy but significantly negative effect in
F,. Another tester, K, showed sgnificant negative gea cffects for yield and other traits
cxcepts for seed weight. In gencral a multiple crossing programme for intermating
population invalving all possible crosses among strains subjected to biparental mating
may be expected to offer promise in breeding for high seed yield.
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LINE X TESTER ANALYSIS FOR COMBINING ABILITY IN
LINSEED

H.L. THAKUR and §. BHATERIA
Oilseeds Research Station, Himachal Pradesh Krishi Vishvavidyalaya, Kangra-176 001.

ABSTRACT

Alme « tester analysis involving 9 lines and 3 testers in linsced (Linum usita-
tissimuny 1..) revealed that sca variances were relatively larger in magnitude for all the
characters except plant height in F5. Among lines, KL-43 was noted as the best
general combiner for yield and its components but undesirable for days to flowering
and maturity. The parents TLP-1, SPS 5/47-2, NPRR-463 and EC-23239 were good
combiners for seed size, early maturity and TLP-1 being good combiner for seed size
also. KL-1, a yellow secded tester was good general combiner for seed yield and
carliness and Flak-1 appeared to be good combiner for plant height.

The crosses of KL-1 with KL-43, EC-23239 and TLP-1; Flak-1 with SPS/
23-5, NP-36, TLP-1 and K, with Neelam exhibited high sca effects for seed yield and
some of its components. Multiple crossing followed by recurrent selection would
provide better segregants for raising yield levels in linseed.

Key words: Linum usitatissimun, Combining ability,

INTRODUCTION

Linseed is one of the impottant oil and fibre crops in India as well as in other
countries of the world. Our country being deficient in both these commeodities, there
is an urgent need of developing double purpose types of linseed. ' The present investi-
gation was therefore, undertaken to assess the combining ability of twelve different
oil and flbre types.

MATERIALS AND METHODS

The material comprised 27 Fy and F, hybrids resulting frem 3 testers (Flak-1,
KL-1 and K;) and 9 diverse lines (K1-43, EC-23239, EC-22494, SPS - 5/47-2, NPRR-
463, SP5/23-5, NP-36, TLP-]1 and Ncelam). All the 27 F|’s alongwith parcnts were
grown in a randomised block design with three replications. Each plot consisted
of a single row of 5m long with row to row and plant to plant spacing within rows of
25 and 10 cm, resepectively. The F, was raised in similar fashion during the subse-
quent season. Metrical observations were recorded at matuiity on a random sample
of 5 plants in F, and F, from cach plot for plant height (cm), tillers/plant, capsules/
plant, seed yield (g} and 1000-sced weight (g). The days to flowering and maturity
and yield in F, was rccorded on plot basis. The observations on tillers/plant and seeds
capsules: in F; and 1000-seed weight in F, were not taken. The data were analysed
for combining ability using the procedure of Kempthrone (1957).

RESULTS AND DISCUSSIONS

Analysis of variance showed significant differences among genotypes for all the
characters studied in both the generations except tillers/plants and sceds/capsules in F,

‘
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Cross combinations KL-1 x KL-43, KL-1 x EC-23239 and KL-1 x TLP-1
exhibited high specific comnbining ability effects for Cross combinations KL-1 x
KL-43, KL-1 XxEC-23239 and KL-1 x TLP-1 exhibited high specific combining ability
effects for seed vield in both the generaticns (Table 3). Besides yield these crosses also
showed high sca effects for sceds/capsule, days to floweiing and maturity and 1000-
seecd weight. Significant andpositive sca cffects for seed yield were also obtained in the
cross Flak-1 x NP-36, Flak-1 x TLP-] and KL-1 x KL-43in F,.

The per se performance scems to be more realistic for selecting the best crosses
as compared to sca cffects. In contrast to the recults of Patil and Chopde (1983}, no
association was observed between per se performances of crosses and sca effects.  All
the superior specific combinations involved high x high, high and low or low X low
gencral combiners, 1t appeared that the desirable sca effects of any cross combination
need not necesarily depend on the level of gea effects of the perents involved., Ex-
ploitation of heterosis in self-pollinated crops like linseed has not become commercially
feasible. Non-additive type of gene action in this crop could be utilized if we resort
to multiple crossing procedure involving KL-43, KL-2, TLP-1, Flak-1, EC-2323% and
SPS 5/47-2.
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therc were three rates of nitrogen (O, 40 and 80 kg ha™') and three rates of potassium
(0, 30 and 60 kg ha'!). Further, cach main plot is sub-divided into two sub-plots 1n
which fertilizer was applied (i) full at the time of sowing, (ii} half at the time of 50Wi1‘_18
and (ii1) remaining half after 40 days or first irripation. Finally, each sub-plot was agzii
devided into two ultimate plots to adjust the presence and absence of CCC (2-chloro-
ethyl trimethyl ammonium chloride ) treatment. Thus, within a replication, the total
treatment combinations were thirty six and in the trial the total number of plots were
one hundeted cight. Double split plot design with three replications and 4.6mx1.8m=
8.28 m* net plot size was adopted for the 1ia’.

Nitrogen, phosphorus and potassium were applied through urea, single super
phosphate and muiiate of potash repectively. 2-chloroethyl trimethyl— ammonium
chioride was sprayed at the rate of 2 kg ha™ in 2 per cent water solution, The plants
of the variety Varuna (T-59) of mustard were maintained at 45 cm x 20cm apart.
Phosphorus was applicd at the rate of 40 kg ha™!  at the sowing time The crop was
sown on 29-11-82 and 10-11-83; and harvested on 29-3-83 and 12-3-84 during 1982-83
and 1983-84, respectively. One irrigation was given at 40 days after sowing,.

For the growth analysis studies, mean total accumulated plant weight (biological
yield), mcan Jeal arca and mean dry weights of plant including weight of economically
important parts were obtained at the beginning and end of the period of plant growth
and abslolute growth rate (AGR) relative growth rate (RGR), net assimilation rate
(NAR), leaf are: ratio (LAR) and leaf area duration {LAD) were calculated as
described by Watson (1952), Radford (1967) and Joseph (1973). The dry weight of
root was not included in these calculations.

Chlorophyll “a’, ‘b’ and total chlorophyll content of the leaves at 80 days after
sowing were estimated as advocated by Witham et af. (1971). For sugar analysis, the
clearing of plant extracts was done as per Loomis and Shull (1937) and the total redu-
cing sugars and sources were determined by Somogyi phosphate reagent method
{Somogyi, 1946).

Nitrogen was determined by micro-kjeldahl method (Humphries, 1956) and phos-
phorus was determined colorimetrically by the modified method of Troug and Meyor
(1929) as described by Bertramson (1942). The potassium and oil content in sced were
analysed flame photometrically (Jackson, 1967V and by Soxhlet method (Sankaran,
1966), respectively. The data were analysed with the help of computer at Indian Agn-
cultural Statistical Research Institute New Delhi and the significance was tested at 0.05
probability and only the significant data are reported.

RESULTS AND DISCUSSION
Growth analysis:

Two factor interact'ion of NxK at the .ate of 80 kg ha! and 60 kg ha™', signi-
ficantly increased the AGR as compared to the rest of the treatments (Table 3). Increa-
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ABSTRACT

Split application of nitrogen and basal application of potassium together
when combined (N x K) at the rate of 80 kg and 60 kg ha-l to mustard (Brassica ‘uncea)
significantly increased the absolute growth rate and leaf area at all the growth stages
and total accumulation of nitrogen, phosphorus and potassium at maturity stage
in seced and stem in both the years. Thus, the seed yield by this interaction was also
significantly influenced due to enhancement of photosynthesizing organs. Relative
growth rate and leaf arca ratio leading to higher grain yield. Net assimilation rate
registered a decrease because of senescence of lower leaves. Similarly, leaf sugars at
80 days decrcased due to which the seed oil content decreased in plots fertilized with
higher ntrogen levels. Increased potassium levels enhanced the percent seed oil
content. Chlorophy!ll "B’ and total chlorophyil of the leaves were found to be higher
as a result of interaction due to the application of higher levels of nitrogen and pota-
ssium.

Key words: Mustard, Nitrogen, Potassium, N <K interaction.

INTRODUCTION

Adequate nitrogen supply increased the amount of cell-plasma and chioirophyll
which is a vital factor for growth of mustard crop (Kuo and Chen, 1980), whereas ferti-
lization of phosphorus helps in improvig the seed weight as also development of deeper-
and proliferous root system leading to extraction of water and nutrients from deeper
layers of soil profile. Potassium application is respensible for translocation of pho-
tosynthates from different plant parts to the scat of accumulation {Mengel and Kirkby,
1980). Interaction of nitrogen and potassium during formative phases and seed fi-
lling stage gives higher vield (Majumdar et al., 1988). Similarly, cycocel retards the gro-
wth of plant at earlier stages and translocate the photosynthates towards reproductive
organs promoting the synthesis of oil at Jater stages. Taking above facts into consi-
deration the present experiment was planned to examine whether magnitude
of response in combiraticn of both the factors would prove beneficial than their sepe-
rate effcets due to positive interaction.

MATERIAL AND METHODS

* The field experiment on mustard (Brassica juncea) was carried out during Rab:
season of 1982-83 and 1983-84. The soil of the experimenta! plot was neutral in re-
actioen and sandyloam in texture. The available nitrogen. thosphorus and potassium
contents of the soil at the initial stage were 210 kg N, 36 kg P,Os and 215 kg K,0 ha
ha™!, respectively. In actual practice, within a replication, the whole field is devided
into nine main plots, to accomedate nine intaizctions of Nx K. In this interactions,

Received on 21.9.1989
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sed crop growth rate by separate application of nitrogen and potassium at the rate of
120 kg and 60 kg ha! at flowering to 15 days after flowering in sesamum was also
reported (Majumdar et al., 1988).

Relative growth rate was also found to be significant for N xK interactions in
between 30th to 60th days and from 90th day to maturity stage. With regard to leaf
area, a combined applicatio of nitrogen and potassium at the rate of 80 kg and
30 kg ha was also found beneficial at all the growth stages of ohservations.

Higher combined levels of nitrogen and potassium upto 80 kg and 60 kg ha’!
markedly enhanced the leaf area at most of the growth stages, whereas higher leaf area
was associatcd with Ngyx K interaction {(Table 3). Majumdar er al., also observed
the higher leaf arca with W x ¥ interaction in sesame crop.

Leaf arca duration registered a significant increase by N x K interaction in bet-
ween 30th to 60th days and from 90th day to maturity stage of the observations. An
increase in the LAD of barley crop due to potassium application was reported by Ralph
(1976).

In spite of enharcement of all the growth parameters, the net assimilation rate
was found to reduce with higher level of Nx K interaction because, NAR may result
in its decline with the increase in leaf area. This is probably due to the lower degree of
light interception by lower leaves. Thus, the total photosynthate producticn became
less.

Chlorophyll ‘a’; ‘b’ and total chlorophyll coatent:

Higher levels of N and K upto 80 and 60 kg ha™!, respectively, increased the
chlorophyll ‘a’, ‘b’ and total chlorophyll of the leaves at 80 days after sowing (Table
2). Increase in the total chlorophyll of the leves due to nitrogen application in yellow
mustard was also reported by Nordestgaard (1979),

Reducing, non-reducing and total sugars:

Higher levels of nitrogen and potassium (N % Kgo), significantly decreased the
reducing, non-reducing and total sugars of the leaves at 80 days after sowing.

Nitrogen, phosphorus and potassium accumulation by seed and straw:

Higher levels of N x K from 0 to 80 kg and 60 kg ha! significantly increased the
mitrogen, phosphorus and potassium accumulation in seed and straw (Table 5). In-
creased accumulation of nitrogen, phosphorus and potassium accoumulation in seed
and straw at maturity stage is also reported by Kuo and Chen, 1980; Bishonoi and
Singh, 1982 and Patel and Khatri, 1983.
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Seed yield:

It is clear from the Table 5 that N x K interaction at the rate of 80 kg and €0 kg
ha' in which N thtough split and K through basal application resulted in significantly
higher seed vield in both the years of experimentation. The yicld was influcnc:d sig-
nificantly due to increase in AGR, leaf arca, LAD at the most of the stages and NAR
at some of the stages gf observations. These growth parameters were enhanced by
increased levels of chlorophyll ‘a’, chlorophyll ‘b’ and tota! chlorophyll in the leaf during
their growth stages. The total accumulation of nitrogen, phosphorus and potassium
were also significantly affccted by this interaction. ,

Seed oil:

Combined application of N and K at the rate of 80 kg and 60 kg ha™' respecti-
vely increased the sced oil content as compared to 80 kg N ha” alone (Table 4).
Decrease in sced oil percentage of rapeseed following higher rates of nitregen was
directly related to the rise in protein content. The increase in seed yield due to nitrogen
application, could compensate for reduction in oil content, as it leads to highcr per
hectare yield of oil (Kuo and Chen, 1980).
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COMBINING ABILITY ANALYSIS OF RESISTANCE TO MUS-
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MUSTARD, BRASSICA JUNCEA (L. CZERN & COSS
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ABSTRACT

In a 6 x6 complete dialle! cross involving three mustard aphid resistant pa-
rents viz: T 6342, RH 7846 and RC 1425 and three susceptible parenis namely, Kranti,
Varuna and RH 785 reciprocal effects were not observea. T 6342 and RH 7846 were
the best gencral combiners for resistance. T 6342xRH 7846 and Kranti <T 6342
as well as their reciprocal crosses exbibited desirabe sca effects for resistance.

Key words: Lipaphis erysimi (Kalt.), Indian mustard, Inheritance, combining ability.

INTRODUCTION

Among various inszet-pests affecting and restricting yield potential of various
cultivars of Indian mustard, mustard aphid, Lipaphis erysimi (Kalt) is the most im-
portant. This pest alone can cause the losses in yicld ranging from 10 to 75 per cent
depending upon it intensity and prevailing environmental conditions (Singhvi ez af,
1973; Prasad and Phadke, 1983; Bakhetia, 1983 and Malik and Anand, 1984). While
varictal differences in resistance to mustard aphid in this crop have been reported by
many 1esearchers (Dutta and Saharia, 1984; Angadi et @/, 1987; Kalia ef al., 1987 and
Chatterjee and Sengupta, 1987), no systematic efforts have been made to identify parents
and crosses based on their combining ability effects which are otherwise essential for

urther breeding programme to cvolve high yiclding aphid resistant cultivars. The
present study was, therefote, carried out in this direction by involving aphid resistant
and susceptible lines of good genetic background.

MATERIALS AND METHODS

For the present study the mateiral comprised three resi: tant parents viz; T 6342,
RH 7846 and RC 1425 and three susceptible parents viz; Kranti, Varuna and RH 785
crossed in a 6x6 complete diallel fashion.  The six parents and their 30 F, progenies
were grown in a randomised block design with thiee replications at the experimental
farm of Haryana Agriculitural University, Hisar during 1986-87. [Each entry was
represented by a single row of Sm length and distance between rows was kopt at 30cm
and the plant to plant distance within row was maintained at 10-15 cm by thinning
aflter three weeks of planting. After every three entries, single row of Brassica cam-
pestris var. BSH-1 which is highly susceptible to mustard aphid attack was planted
as infector row. The expcriment was conducted under no insecticidal spray so as to
get adequate aphid incidence. At complete flowering stags, the entires were scored
on 0-5 scale far aphid infestation index as suggested by Bakhetia and Sandhu (1973).
Five plants from each entry were taken for recording the date for aphid incidence. The

Received on 5.10.89
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TABLE 1. ANOVA for combining ability for mustard aphid reaction in Indian mustard.

Source d.f. 8.8, NIS—

gca 5 5.068 : Mg = [1.0136%*

sca 15 5.961 Ms = 0.3974%=*

Reciprocal 15 0.350 Mr = 0.023 Ns

Error 70 70 - Me = 0.0120
** P_0.0]

TABLE 2. General combining ability effects (dingonal), specific combining ability effects (above
diagonal) and reciprocal effects (helow diagona!) in Indian mustard.

Parents Py P, Py P, Ps Pg
Kranti P; 0.140 3.168 3.885 -0.214 -0.143 -0.744
RH7846 P, -0.220 -0.063 -0.578 0.229 0.0859  -0.516
RH 785 P, 0.000 0.035 0.721 -0.314 0.141 0.461
Varuna Py -0.015 0.135 0.135 0.084 -0.172 -0.612
RC 1425 Py -0.135 6.100 -0.030 -0.050 0.264 0.218
T 6342 P 0.085 0.150 -0.130 0.015 0100 -0.556

TABLE 3. Per se performance of the parental material in respect of seed yield and mustard
aphid infestation

Parents P, P P, R Ps Pg
{Kranti) (RH-7846) (RH-785) (Varuna)  (RC-1425) (T-6342)

Seed yield 5.70 4.60 5.20 5.30 4.90 4.80

{g/plant)

Average 1.90 0.75 2.00 1.30 0.%0 0.90

aphid infestation
index
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data was first averaged and then transformed by arc sin transformation. Tﬁe trans-
formed data were then analysed as per Griffing (1956) Model I and Methed II.

RESULTS AND DISCUSSION

The results of analysis of variance for combining ability for mustard aphid re-
sistance are presented in Table 1. The mean squares due to general combining ability
{gca) and specific combining ability (sca) effects were highly significant. "This reflects
the gznetic variability in the material for gencral and specific combining ability for the
aphid reaction. Tt was further evident that mean squares due to gca were two and a
half times greater than sca. This infers the fixable nature of the reaction to aphid
incidence.  Another interesting point in Table { indicated that the differences among
genotypes to aphid incidence were controlled by the nuclear genes as the reciprocal
differences were not significant.

General and specific combining ability effects and Per se performance are pre-
sented in Table 2 and 3, respectively. The perusal of the tables reveal that T 6342
followed by RH 7846 possessed high gca effects for aphid resistance (negative sign).
RC 1425, Kranti and RH 785 were the poor general combiners for aphid tolerance
as was evident from their high positive values for gca. T 6342 is the potential available
source of tolerance to aphid (Bakhetia and Sandhu, 1973; Brar and Sandbu, 1978 and
Bakhetia, 1983). This source has been extensively utilised in hybridization progra-
mme as donor parent with a view to incorporating aphid resistance. RH 7846 which is
number two in combining ability had been developed from a cross of Prakash xT 6342.
All other parental lines showed low gca effect for aphid resistance.

Among the crosses RH 7846xT 6342, Kranti x T 6342 and their reciprocal crosses
showed lower values of sca and hence most desirable for aphid resistance.  These
crosses involved one or both the parents having high and desirable gea effects. This
also indicated the additive genelic nature of resistance to mustard aphids. The base
material of these two crosses will be effectively utilized through pedigree selection for
developing aphid resistant genotypes with high yield.
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GENETIC ANALYSIS OF RUST RESISTANCE IN GROUNDNUT
ARACHIS HYPOGAEA L.

P. ViNDHIYA VarRMAN, T.5. RavenpranN and T. GANAPATHY
Agricultural Rescarch Station, Aliyarnagar-642 101. Tamilnadu
-

ABSTRACT

Analysis of geveration means of six cresses involving susoeptible and resistant
genotypes of groundnut for rust resistance indicated that resistance is controlied by
both additive and nen-additive gene action. Among the non-additive gene interactions,
additive x dominance () type was substantial. Breeding methodology to combine the
hign yield, quality and rust resisiance is suggested.

Key words: _drackis hypogaea, Rust resistance, gene action.
INTRODUCTION

Groundnut rust caused by Puccinia arachidis Speg. is onz of the important foliar
discases aflecting the crop in India. In semi arid tropics, this diseass was
reported to caus: yield losses exczeding 50%. Although the discase can be controlled
effectively by certain fungicidzs, non availability of these chemicals at appropriate time
and the cost involved in application, restrict their use.  Consequently, the disease
assumes higher magnitude which also providss a high inoculum source to the succeeding
crop. Geznotypes posscssing resistance to rust were reported by Subrahmanyam et al.
(1982). But these accessions have other disadvantages namely thick pericarp, shri-
vell:d kernels and poor shelling out turn. Recombination breeding to transfer the
favourable resistant genes from these donars, to the adapted varietics will be an ideal
approach to evolve suitable varicties for the diszase in endemic areas. As the knowledge
of the gene action is an esszntial par-requsite for formulating the resistance breeding
programmes, a preliminary study was undertaken at the Agricultural Research Station,
Aliyarnagar, a location endemic for rust disease of groundnut.

MATERIALS AND METHODS

Th: material consisted of <ix generations Pl, P2, F1, F2, BC!l and BC2 of the
six combinations involving the adapted varicties Co 2 and JL 24 as ovule parents and
the resistant donars NcAc 17090, PI 414331 and PI 414332 as pollinators. The segre-
gating progenics and non segregating parental populations were raised in a randomised
block design with three replications. The mat.rial was scored for rust disease. The
crop was sown on 20th April 1987 in a special season and on 15th July 1987 in the
Kharif seacon and the mean data subjected to scaling test following Jinks and Jones
(1958). The known susceptible cultivar Kadiri-3 was sown in the infector rows 14
days prior to the sowing of the test populations. Besides, the uredospore suspension
was also sprayed at weekly intervals from 45days after sowing{DAS)to provide sufficient
incolum and obtain high disease pressure. A sample size of 50 plants in parents and
F1, 100 in backcros-es and 200 in F2 were utilised for scoring the disease just before

Received on 28.11.89
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harvest following 1 to 9 rating (1=fiee from rust and 9=50 to 100%; defoliation due
torust infection) suggested by Subrahmanyam e/ al., (1982).

RESULTS AND DISCUSSION

The mean rust grades for the six generations in each of the six combinations
studi:d are presinted in Table 1. The additive, dominance and interaction parameters
estimated arc presented in Table 2.

The additive component (d) was significant for all the crosses except Co 2xPI
414331, Both additive and dominance components were significant in the cross Co
2xPI 414332, Among the non-allelic gene interactions, additive x dominance gene
effects were substantial and larga for this trait. Howaver, additive x additive (i) type
of interaction was also observed in the crosses JL 24 % P1 414331 and JL 24xPT 414332,
As varied results on the inheritance of rust resistance have bzen reportcd (Middleton
and Shorter, 1984, Bromfield and Bailry, 1972, ICRISAT. 1982 and Hammons,
1984), Reddy cr al. (1984) cmphasized the necd for further studies in this lin: in order
to preciscly evolve a breeding strategy. The present study confirms the importance
of additive genes in all the crosses evaluated. Duc to a greater magnitude of additive
gene action, resistant progenies could bz isolated by pedigree breeding or mass pedi-
gree selection from segregating populations. The interference by the non-allelic in-
teraction (§) involving additive x- dominance components observed, can be partially or
fully overcome by other non-conventional methods like convergent hybridisation
{Norden, 1980)’ or intermating scgregants in early generations or subjecting the hybrid
pods to gamma irradiation at low doses of less than 20 krad for breaking the linkages
between rust 1esistance and the undesirable traits viz. thick shell and low recovery
of kernels.
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EFFECT OF CONSERVATION TILLAGE PRACTICES AND
NITROGEN LEVELS ON MOISTURE AND RESIDUAL
NITROGEN IN ALFISOL UNDER RAINFED CASTOR*

M. Uma Dev), V. SanNTaian, S. RaMa Rao, A. PrasapA Rao and M. SiNGa Rao
Department of Soil Science and Agricultural Chemisiry College of Agriculture, A.P. Agricultural
University Rajendranagar, Hyderabad-500 030.

ABSTRACT

A field experiment was conducted on alfisol during kharif 1988-89 to study
the effect of different tillage praciices viz., deep tillage, broad bed and furrows, dead
furrows, ridges and furrows and flat bed (contrel) at varying levels of
Nitrogen viz., 0, 20, 40, ¢0. and 80 kg N ha-!  on moisiure storage during the
growth perind of castor under rainfed conditions. Broad-bed and furrows
followed by dead fuirows resulted in higher moisture storage compared to the other
tillage treatments. The stored soil moisture was the kighest at No. gradualiy decreased
with an increase in level of Nitrogen The residually available MNitrogen content
after the crop’s harvest was high in broad bed and furrows fotlowed by dead furrows,
The lowest Nitrogen content was recorded in the flat beds.

Key words: Conservalion tillage, soil moisture, residual nitrogen, castor.

INTRODUCTION

The importance of increasing the moisture storage through different manage-
ment practices under rainfed conditions hardly needs any emphasis, Castor is a fairly
deep-rooted crop and its growth is influenced by the soil physical properties including
soil moisture storage ete. Castor crop in Andhra Pradesh is mosily grown under rain-
fed conditions in alfisols (locally calied chalka soils), which are shallow in depth, low
in moisture storage, prone to crusting and poot in fertility status. The mean annual
rainfall in castor growing region of Andhra Pradesh is around 700mm per annum
which is unpredictable, highly erratic and often interspersed with long drysgells.  The
farmers g:nerally do not apply any fertilizer to castor. The crop is often subjected to
moisture and nutrient stresses resulting in low and unstable yields. The effect of di-
fferent conservation tillage practices like deep ploughing, ridges and furrows, maintai-
ning broad bad and furrow, dzad furrow etc. on i# siry moisture conservation and-
response to applicd nitrogen necds to be evaluated in order to step up the productivity
of castor in Andhra Pradesh. The interaction effects between the soil moisture storage
and applied nitrogen were well established in the case of other rainfed crops like jowar,
bajra, maize, redgram, and wheat (AICRPDA 1980 and 1983, CRIDA 1984 AICRP on
SP CIP, Ludhiana Centre, 1987, Prihar and Gajri, 1988). Such information on castor
crop, however, is lacking though its response to nitrogen fertilization is well established
{Sarma, 1985, Madhusudhana Rao and Venkateswarlu 1988 ). 1n the light of the above,
a fleld experiment was conducted with a view to assessing the effect of different tillage
practices coupled with different levels of nitrogen fertilization on the soil moisture
storage and also on soil fertility in terms of residually available nitrogen.

* Part of M.Sc. (Ag) Thesis submitted by the senior author to A.P. Agricultural University.
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MATERIALS AND METHODS

A field experiment was conducted with castor variety ‘Aruna’ at the Agricultural
Research Institute, Rajendranagar during Aharif 1988-89. The soil is a shallow, gra-
velly sandy loam in fexiure with 2 percent slope, neutral in reaction, low in organic
casbon, available N, K and high in available P.

The experiment was conducted in a strip plot design with five conservation ti-
llage practices viz., deep tillage, broad-bed and furrows, dead furrows, ridges and
furrows, ridges and furrows and fiat bed (control) as main treatinents, and five N levels
(0, 20, 40, 60 and 80 Kg ha™") as sub-plot treatments with four replications.

The cultivation was done along the contours with the aid of vcgetative contour
key lines (*Khus™ grass: Veriveria zizanioides) which were establishod earlier. Ex-
perimental arca was uniformly ploughed once after summer showers in June with
tractor drawn cultivator, and later with disc harrow, across the slops before sowing.
Deep tillage was done by using a sub-soiler after the preparatory cultivation and before
sowing to a depth of about 30 cm. In the case of broad bed and furrows. a bed of
75 cm width and a furrow of 75 cm width, and 15 cm depth was formed, 30 days after
sowing (DAS) with the help of spade. Dead furrows of 15cm dzpth were opened 30
DAS with the help of a ridge plough at 150 cm intervals along the contours. Ridges
and furrows were formed with a ridge plough along the contours 30 DAS in between
the plant rows. In case of flat bed (control), no tillage, other than the one given before
sowing of crop, was done. Nitrogen in the form of urea was applied in bands as per
the treatments in two equal splits, hali at 30 DAS and remaining at 50 DAS. Pota-
ssium, “¢ 30 kg ha' was applied for all the plots as basal dose before sowing. Sowing
was done along the contours by hand dibbling behind the plough at a depth of 5 ¢m
with a spacing of 75x30 cm on 5-8-1988. Total rainfall of 417 mm spread over in 27
rainy days was receivdd duting the crop period. Dry spell prevailed from the first
week of October, till the harvest of the crop except for a single shower of 17mm  during
the second week of December.

Moisture content was determined gravimetrically at periodical intervals from
39 to 124 DAS, eleven times at 0-15 and 15-30 cm depths in all the treatments. In the
broad bed and furrows and ridges and furrows-treatment, moisture estimations were
done both on the beds/ridges and furrows separately and their average values were
taken. After harvest of the crop, soil samples from all the treatments were analysed

for their residual nitrogen content by alkaline permanganate method (Subbaiah and
Aziza, 1956).

RESULTS AND DISCUSSION

The different conservation tillage practices adopted in the present study signi-
ficantly increased the soil moisture storage both in surface (0-15cm) and sub surface
(15-30cm) soil compared to control (Table 1). Among the tillage practices. broad
beds and furrows resulted in higher moisture storage during the entire crop growth
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TABLE 1. Mean soil moisture content () at periodical intervals during the crop growth period
as afTected by different tillage practices at difTerent denth,
Days Deep Till- Broad bed Dead Ridges £ Flat
After age furrows furrows furrows bed
Nate sowing Ty T,
0-15 15-30 0-15 15-3¢ 0-15 15-30 0-15 15-30 G-15 1530
rm ¢m  cm  cm &M M oMW cm cm cm
3.10.1988 59 DAS §.3 106 109 14.3 10.5 13.2 71 %4 69 99
8.10.1988 64 DAS 6.1 8.1 9.2 133 8.2 11.4 50 7.3 54 8.6
15.10.1988 71 DAS 3.2 58 6.5 101 47 69 2.6 58 32 4.7
21.10.1933 77 DAS 3.4 46 5.5 88 60 83 2.7 47 31 573
26.10.1988 B2 DAS 310 44 41 77 32 56 25 45 2.3 3.6
1.11.1988 88 DAS 2.9 4.5 47 7.5 48 57 2.7 35 21 41
7.11.1988 94 DAS 2.8 59 58 88 36 52 23 3% 20 4.0
16.11.1988 103 DAS 2.9 41 53 73 50 6.6 2.8 43 23 338
23.11.1988 110 DAS 2.7 4.2 44 75 310 54 14 31 1.5 39
30.11.1988 117 DAS 2.5 40 47 83 40 64 20 32 1.7 29
1.12.1988 124 DAS 3.9 49 62 89 53 60 29 42 2.8 4.1
Mean 375 555 6.2t 9.32 530 7.34 3.09 4.90 3.03 4.99
TABLE 2. Mean soi! moisture content (%) at periodical intervals during the crop growth period
as affected by different nitrogen levels at different depth.
Date Days N Ny Ng Neo Nao
g(f)[v?'gng 0-15 15-30 0-15 15-30 0-15 15-30 0-15 15-30 0-15 15-30
cm om €m ¢m cm €M M ¢m <m  cm
3.10.1988 59 DAS 9.2 122 9.1 12,3 g6 11.5 8.6 106 %3 10.8
8.10.1988 &4 DAS 69 11.2 7.2 9.7 6.3 9.7 6.7 9.2 6.9 8.9
15.10.1988 71 DAS 4.5 7.6 4.7 83 3.8 5.9 3.8 5.6 3.3 5.9
21.10.1988 77 DAS 4.9 7.1 4.5 6.9 4.2 6.8 3.4 5.0 4.7 5.8
26.10.1988 82 DAS 3.0 5.0 2.9 6.2 2.0 4.9 3.2 4.8 ¢.3 5.0
1.11.1988 88 DAS 4.0 5.5 3.7 5.3 3.6 5.8 2.7 4.1 3.1 4.6
T.41.1988 94 DAS 1.4 6.5 4.0 5.0 03 5.3 310 45 29 5.3
16.11.1938 103 DAS 3.7 5.8 4.5 6.5 3.8 4.8 2.7 4.3 3.3 4.7
23.11.1988 110 DAS 2.9 5.7 2.8 4.8 2.5 4.5 2.5 4.1 2.2 5.0
30.11.1988 117 DAS 2.9 5.0 3.5 56 3.2 5.2 2.3 4.0 3.1 5.0
7.12.1988 124 DAS 4.8 6.7 4.0 5.8 4.6 50 3.9 5.1 3.8 5.4
Mean 4.56 7.1 4.62 7.05 4.21 6.31 3.89 5.58 4.08 6.04
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period closely followed by dead furrow. Deep tillage and ridges and furcows were the
next best compared to the flat bed (control).  The efficiency of broed bed and furrows
and dead furrows in conservation of moisture was also reported by Haranath (1980),
All India Coordinated Research Project for Dryland and Agriculture, Anantapur
centee {1980), All India Coordinated Rescarch Project for Dryand Agriculture,
Hyderabad centre (1983) and the nilet project for Watershed Davclopment in rainfed
area of Maheshwaram (1983).

Deep tillage was given before sowing of the crop, while broad bed and d:ad
furrows were imposzd subsequently 30 DAS, It is possible that the rains during the
first few days after ploughing have disturb:d the surfacs texture of the soil, which is
known to be prone for crusting, in such a way that it blocked them icropores and re-
duc:d the infiltration during the subscquent rains. On the other hand the broad bed
and dead fucrows, which were opened 30 DAS, could store more moisture becausz of
the breaking of surface crust. In addition, there was higher drymatter productionin deep
tillage and ridg:s and furrows, compared to broad bad and d:ad furrows, which might
have resluted in higher evapotranspiration (ET) in the post rainy period leading to
more soil moisture depletion, and less moisture storage. Inthe case of the ridges and
fuirows, exposure of increassd surface area to the atmosphere might have also
tesutted in higher evaporation leading to less storage of moisture. Soil moisture storage
under the deep tillage and the fiat bed (control) was compared and the efficiency of
former wa- establishad by szveral workers (Bhushan et al., 1977; Dixit er af., 1981:
vittal, 1987). So far, work was reported comparing the relative efficiency of broad bed,
dead furrows, vis-g-vis thz dz2p tiliage in light textured shatlow soils, which are
known to be prone to surfacz hardening duz to crusting.

Th: data on m:an soil moisture content, as influenced by nitrogen levels, ate
presented in Table-2. Th: seil moisture storags gradually decreas:d with an inciease
in level of N. It may be mentioned in this connection that application of nitrogen
resulted in higher growth upto 80 Kg N ha-', Jeading to higher water reguirement for
plant m:tabolism and evapotranspiration. Singh es af (1975) and Prihar and Gajri
(1988) a'so reported similar trend of variation batween soil moisture storag: and applied
nitrogen levels. Howezver different nitrogen levels could cause variation of low magni-
tude in soil moisture stored, compared to that of tillage practices (Table 1).  Obviously,
the physicel properties of the soil have perceptible influence on the storage of rain water
rather than the nutritior al status, The available N content in the surface (0-15 ¢m)
and sub surfac: (15-30cm) soil after the harvest of the crop as th: N content before
sowing of the crop are presented in Table 3. Avaijlable N jn the surface soil(0-15cm)
was very much depleted during the cropping. In general, higher residual N was ob-
served in the sub-surface layer than in the surface layer. It decreased from about
244 kg N ha-! in 0-15cm layer to 103 to 212 kg N ha-' in different treatments. Simi-
larly, the N content in soil after the harvest of castor crop in the sub-surface soil Jayer
(15-30cm) was reduced trom about 432 kg N ha-' to 130 to 256 kg N ha-! in the di-
flerent treatments. The residual nitrogzn content was significantly influenced by the
tillage treatments and in the both surface (0-15cm) and sub-surfzce (15-30cm) layers.
The broad-bed and furrow resulted ina relatively higher mean residual N content.
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TABLE: 3. Available nitrogen content (kg ha~!) in soil after harvest, at different depth as affected by
different tillage practices and nitrogen levels

Sub treatments
Main —
treatmets Depth 0-15 cm Depth 15-30 cm

No Ngu N40 N60 NBO mean NO NZO N40 NGO Ngo Mean

T, Deep tillage 165 170 167 186 173 172.2 176 176 190 181 191 182 8

T, Broad bed and
furrows 212 193 [98 190 197 168.0 256 218 227 219 232 2304

T3 Dead furrows 179 172 170 172 81 174.8 199 198 184 191 195 193.4
T4 Ridges and

Furrows 103 161 150 1538 147 143.8 143 176 167 168 168 164.4
Ts Flat ted 128 136 129 1t 158 132.4 156 151 130 130 179 153.2
Mean 157.4 166.4 162.8 163.4 171.2 186.0 (83.8 183.6 177.8 193.0
CDat5%T 17.18 9.14 -
N 8.67 NS
T at same N 23.80 21.76
N at same T 18.60 23.00

Data on available nitrogen status of initial soil

Depth (cm) Available N kg ha-1
0-15 244
15-30 432

Dead furrow and deep tillage were the next best while flat bed (control) recorded the
lowest residual N content. Among N levels, highest residual available N content was
recorded in the plots which received 80 kg N ha-! and the lowest in the plots without
N application. Se, broad bed and furrows and dead furrows had higher nitrogen
which could be utilized by the next crop.
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TRACER STUDIES ON P USE EFFICIENCY BY MUSTARD
(BRASSICA JUNCEA L.), SAFFLOWER (CARTHAMUS
TINCTORIUS L.) AND CHICKPEA (CICER ARIETINUM L.)

S. SingH and M.B. KaMATH

Division of Soil Sclence and Agricultural Chemistry Indian Agricultural Research Institute,
New Dclhi - 12,

ABSTRACT

Mustard and Chickpea derived a large fraction of their P requirement from
applied phosphat: compared to safflower crop at flowering. Consequently mean per
cent P utifization was maximum in mustard {17.7) followed by chickpea (13.0) and
safflower (9.5), However, P uptake at maturity was higher for oilseeds than for the
pulse. Grain yield respcnse per kg of applied P was higner at lower rate of P appli-
cation regardless of the crop.

Key words P usc efficiency - 32P tracer - Mustard, Safflower, Chickpea

INTRODUCTION

Pulse and oilsced crops have a higher P requirement per unit yield among various
grain crops. On an average, P,Os required to produce one tonne of vicld may be
2 kg for tubers, [0 kg for cereals, 14 kg for pulses and 24 kg for oilseeds (Annon.
1988). Therefore, P is the most important nutrient limiting pulse and oilseeds pro-
duction. Since it is a very costly input, the evaluation of these crops for their P use
efficiency nceds to be worked out. However, plant genotypes and their cultivars are
known to differ in their feeding capacities on appiied as well as native P (Clark, 1983;
Joshi et al., 1977; Rao et al. 1984). The knowledge of crop species based on scientific
approach has an important value for choosing an appropriate cropping sequence for
effecting economy in fertilizer use. Hence, the present investigation reports the effi-
ciency of chickpea mustard and safflower to utilize P from applied as well as native
soil sources.

MATERIALS AND METHODS

Field experiments were conducted with chickpea (Ciceratietinum) var. BG-231
mustard (Brassica juncea) var. Pusa Bold and safflower {(Carrhamus tinctonius) var.
A-300 for two successive rabi seasons (1982-83 and 1983-84) on alluvial loam soil
{Typic, Ustocrept) at the farm of the Indian Agricuttural Research Institute, New Delhi.
The important properties of soil varied as organic carbon, 0.55-0.59 per cent; available
P, 13.2-14.4 kg/ha; P fixing capacity, 35.9-36.8 per cent; clay, 17.2-17.6 per cent and
pH 8.2-8.3.

The treatments for each crop consisted of three levels of phosphate (30,60 and
90 kg P,0./ha) replicated thrice in a2 completely randomised design with one control.
In each main plot, an area of 2.75x0.66 m was earmarked as microplot. Potash
was applied to each crop at the rate of 40 kg K, O/ha through muriate of potash.

Received on 10.5.19%0
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Chickpea reccived 20 kg N/ha as basal application and a recommended dose of 50 kg
N/ha as urea was applied to safflower and mustard in two splits, half as basal and the
rest top dressed before flowering. In this way, main plot as well as micro-plot both
reccived the same rate of nitrogen, potash and phosphorus as well as other cultural
operations.” The only difference was that P labelled superphosphate (sp. activity,
0.4 m Ci/g P,Os) was used in the microplot.

Plant samples were collectcd at the flowering stage (95 days growth for saflower)
from the microplot receiving 32 tagged fertilizer. The plant material was dried in the
sun and subsequently in hot air oven at 70°C and ground. All the samples were ana-
lysed for P by vanadomolybdate method (Koenig and Johnson, 1942) and radioa-
ssay of the plant material as well as fertilizer was done following the method described
by Mackenzic and Dean (1948). Counting was done in an end window G.M. counter.
At maturity the seed and stalk of the crops were haivested separately.

RESULTS AND DISCUSSION

The data on dry matter yicld, P content and P uptake at flowering and maturity
are presented for onc season only as the result for these parameters were almost similar
for both the years.

Dry matter yield, P content and tstal P uptake at fiowering and maturiiy

Phosphate application upto 60 kg P,Os/ha significantly increased the P uptake
at flowering as well as maturity in Chickpea. However, P levels did not cause signi-
ficant variation in the dry matter yield, P concentration in plant, grain and stalk yield
(Table 1,2 and 3).

An increasing trend in the dry matter accumulation, P content and P uptake at
flowering and maturity in mustard with increasing levels of phosphate is evident from
the Tables 1 and 2. Yet significant difference existed with respect to P absorption
only due to phosphate levels up to 60 kg P,Os'ha. Variation in grain and stalk yield
due to different P levels was not significant (Table 3).

Phosphate application did produce significantly higher dry matter yield, P ug-
take both at flowering and maturity, grain and stalk yizld in safflower over control
but the levels were significant with respect to P uptake only upto 60 Kg P,0j/ha
{Table 1,2 and 3).

P concentration in plants was higher in chickpea as compared to mastard and
safflower thereby resulting in higher P uptake atflowering in chickpea than in safflower
despite the lower dry matter yield of the former than the latter. Mustard showed
maximum P uptake at flowering, but at maturity, mustard and safflower were compa-
rable with respect to total P uptake but both were greater than chickpea in this respect.
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Field experiment rabi 1982 - 1983
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ved by other workers (Sharma and Verma 19382; Gangasaran and Kinra,
5 obscrve tigation also, grain yield response per kg of applicd P was higher at
in aspﬁcaﬁon invariably in all the three crops. The data further showcd
lower rate ¢ Pcmps responded to application of phosphate, though the magnitude
that all the thfee-ed from crop to crop. Positive yicld response of these crops to
ul‘ re?;:sefe var have been reported by many workers (Panwar et ¢l. 1977,
yhosp

Jolmes and

A .
1979) in this Ve

rtilisation
Aimsley, 1 978)

per cent Pdff, soil and fertilizer P uptake and per cent P utilization

Per cent I utilization declined steadily and significantly from 23.0 to 12.2 in
mustard, 18.2 to 8.3 in chickpea and 13.7 to 6.0 in safilower with increasing levels of
phosphate from 30 to 90 kg P,Os'ha. However, per cent P derived from fertilizer
(*,Pdff) as well as fertilizer P uptake increased significantly in each crop following the
ai;plication of phosphate upto 60 !{g PZOS/.ha (T‘flbie 4 and Fig. 1). Ngvertheless,
crop specics showed considerable difference in their ab111t}: to exploit applied source.
Consequently, mean fertilizer P uptake and mean % P utilization were the highest in
mustard followed by chickpea and safflower (Fig. 2).

The results from the radiochemical analysis further showed that mustard had the
highest mean soil P uptake and the chickpea the least, while safllower was the inter-
mediate in this respect (Fig. 2). These observations thus confirm that the plant species
differ markedly in their capacity to extract P from the available pool of the soil. Such
differential behaviour of crop species could be atfributed te the differences in the nature
of crop plant, duration of crop and extent of root development and other plant root
parameters like CEC, root supplying power etc. (Kalra and Soper, 1968; Clark, 1983).
Evidently. mustard utilized applied phosphorus more efficiently whereas safMower
utilized native soil source better as compared to chickpea. The findings from this

[nvest]gaﬁ.on may be used in the selection of crops in a cropping sequence for effecting
cconomy in fertilizer use.
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RESPONSE OF TORIA TO IRRIGATION AND NUTRIENTS

R.K.5. Tomar, G.L. MisHRA and J.§. RAGHU )
Jawaharlal Nehru Xiishi Vishwa Vidyalaya, Regioral Agricultural Research Station
Tikamgarh - 472 601 (M.P.}

ABSTRACT

-

A field experiment on toria was conducted during 1986-8% and  1989-90 to
evaluate the effect of different levels of irrigation and nutrient application. Application
of three irrigations at 20, 40 and 60 days after sowing contribuled significant increase
in yield, yield attributes and oil content. The highest net retuins (Rs. 3244/ha) were
also obtained with three irrigations. Application of 80,40,20 and 30 kg/ha N, POy,
KO and sulphur gave significant increase in yicld, and oil content of toria and the
highest net returns of Rs. 2930'ha were alse obtained with this {reatment.

Key words; Irrigation, Nutrient application, Brassica compesiris vat. toria,
INTRODUCTION

Toria (Brassica compestris var. toria Duth and fully) is an impertant mid season
(semi-rabi) oilseeds (40 to 44 % oil) crop in north India.  Average yield of teria in
India is very low as compared to other oilseeds because it is mostly grown rainfed
without or very little fertilization. Response of foria to sulphur in addition to major
nutrients has been reported by many workers (Singh 1986, Rai and Kumar 1980 and
Choudhary and Sharma 1983). Therefore, the presentinvestigation was undertaken to
evaluate the effect of irrigation and nutrient application on the yield of foria.

MATERIALS AND METHODS

The experiment was conducied in split plot design with four replications during
rabi seasons of 1988-89 and 1989-90 at the Jawaharlal Nehru Krishi Vishwa Vidyalaya,
Repional Agricultural Rescarch station, Tikamgarh (M.P.). Soil was clay loam in
teXture, slightly alkaline in reaction (PH 7.7.), Medium in available nitrogen and potash
(315 kg/ha N and 240 kg/ha k,0) and low in aveilable phosphorus and sulphur
(8 kg/ha P,05 and 9 ppm sulphur). Average value of field capacity, permanent
wilting point and bulk density in 0-30 cm. soil layer were 30.2%, 15.2%, and 1.4g/cc
respectively. Four levels of irrigation in main plots (no irrigation, one, two and three
irrigations 20,20 and 40 and 20, 40 and 60 days after sowing) and five levels of nutrient
application (control, 80:0:0, 80:40:0, 80:40:20 and 80:40:20:30 NPKS kg/ha) in sub
plots were on a plot size of 15 m%  Toria (CV.T-9) was sown in 30cm apart in rows
on 16 and 18 September and harvested on 16th December during both years. The
eatire dose of fertilizer as per treatments was applied basally. Required quantity of
sulphur was applicd through single super phosphate and application of nitrogen and
phosphorus was adjusted through urea and Diammonium phosphate.

The land received sufficient rainfall in both the years during land preparation just
before sowing, so no pre-sowing irrigation was applied for germination. A measured

Received on 24.9.'90,
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quantity of 75 mm of water was applied in each irrigation. The rainfall of 81.4 mm
and 44,1 mm was received in th: month of September in the two years respectively.

RESULTS AND DISCUSSION

In both the vears, the effects of irrigation and levels of nutrient application
were found statistically significant and the interaction was not significant.

Effect of irrigation

The differences in sced yield due to irrigation were significant over no irrigation
in both years. The data (Table-2) indicate that three irrigations at 20,40 and 60 days
aftet sowing gave significantly higher yield than two irrigation at 20 and 40 days after
sowing and one irrigation at 20 days after sowing due to combined effect of increased
number of siliquae, number of seeds per siliqua and 1000 seed weight which resulted in
higher seed yield under three irrigations. Two irrigations gave significantly higher
vield over one irrigation which inturn was also significantly superior as compared to
no irrigation in 1988-89. In 1989-90, two irrigations gave significantly higher vield
over no irrigation and was at par with one irrigation. Three irrigations contributed
significantly more to height, primary and secondary branches per plant, siliquae per
plant, seeds per siliqua and 1000 seed weight over no irrigation in both vears. Appli-
cation of ane (20 DAS) and two irrigations (20 and 40 DAS) treatments also contri-
buted significantly to the yield attributing characters in both the years except primary
branches per plant during 1988-89 (Table-1). Samuli ef. af. (1986) observed that supply
of water in requisite amounts improved the yield attributing characters of mustard
which finally increased the seed yield over no irrigation.

Qil percent (Table-2) in seeds had also significant variations due to irrigation
treatments in both years. However, irrigation applied at 20, 40 and 60 days after
sowing gave the highest oil content (42.9%) followed by two and one irrigations.
Without irriga.ion the oil content was the lowest {41.45%). Probably due to the fact
that lipid synthesis was better with optimum moistere supply. Samui ef al. (1986)
reported that oil content of mustard seed was improved due to irrigation.

Effect of nutrient application:

All the levels of nutrient application recorded significantly higher yield of roria
than control in both the years {Table-2). Application of 80,40,20 and 30 kg/ha N, P,Oy,
KO and S respectively enhanced the yield significantly over the 1es8t of moitient kevels in
both years. Application of 30kg sulphur with NPX treatment gave 29 percent in 1988-
%9 and 28 percent in 1989-90 higher yield over 80,40 and 20ks/ha, N, P,0O5 and K0
level respectively.  Application of nitrogen, phosphorus, potash and sulphur 8044020
430 kg/ha respectively also contribuied significantly to yield atiributing characters
of toria. Singh et al. (1970) and Pathak (1975) reported that growth and yield
attributes increased with the application of sulpbur with nitrogen and phosphorus.
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Whereas application of 80+40+4-0kg of N, P,05, K,O respectively resulted in an
increase in grain yield by 40 percent in 1988-89 and 37 percent in 1989-90 over 80+
0+0kg/ha N, P,0O; and K,O respectively. The bzneficial effect of phosphorus on seed
yicld is also 1eported by Mudholkar and Ahlawat (1981). An addition of 20 kg/ha X,0
with 80+40 kg/ha N and P,0; tespectively showed significant effect on yield of toria
in 1988-89.  This shows that to exploit full yield potential, balanced nutrition is
necessary. The importance of balanced fertilization in mustard is also emphasised by
Pathak et al. (1963) and Tomar es al. (1980).

The oil content in seed is greatly influenced by nutrient application. Appli-
cation of 80440420430 kg/ha N, P,O;, K,0 and § respectively gave significantly
higher oil content over all the treatments. Singh (1986 reported that sulphur con-
tributed significant ircrease in oil content of oil seeds.

E.conomics:

Ip average, data of two years it was observed that(Table-3) the three irrigations
gave the highest net 1cturn (Rs. 3244/ha) followed by two irrigation (Rs. 1364/ha) and
one irrigation (Rs. 414/ha). Without irrigation forig is not profitable. Application
of 80:40:20:30 kg/ha NPK and S respectively gave the highest net return (Rs. 2930/ha)
followed by 80:40:20 (Rs. 1751/ha), 80:40:0 (Rs. 1409/ha), 80:0:0 (Rs. 360/ha) NP
and k respectively and without fertilizer (Rs.192/ha).
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WHAT CATAPULATED THE VEGETABLE OILSEEDS
SECTOR FROM OUT OF ITS DECADE OLD INERTIA?
TWO SUCCESSIVE GOOD MONSOONS OR WONDER
TECHNOLOGIES. .. .. ?

Dr. V. RanGga Rao ’
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The green revolution which swept food crops in late sixties and early seventies
and brought in its wake dramatic improvements in their output, left the oilseed group of
crops totally untouched and unaffected (Table-1). Between 1967-68 and 1986-87 the
aggregate output of 9 annual oilsecds comprising the 7 edible oilsteds naniely, ground-
nut, rapeseed mustard, sesame, niger, sunflower, safflower and soybean and the two
industrial oilscads namely, castor and linsecd registercd only 2.79 million tonnes
increased output which works out to a mere 1.8 pel cent'increase per anaum. As against
this, the production of wheat and rice went up nearly three and two fold respectively
and the aggregate output of all food crops shot up from 95.05 million tonncs ir 1967-68
to as much as 143.42 million tonnes by 1986-87. Equally impressive was the growth
in the productivity of food crops which increased at an annual compound growth rate
of 2.10% per annum since late sixties (production:-12.68%). The performance is
even more impressive in crops such as wheat whose per hectare yields registered more
than 749, increase during the last two decades.

The continued stagnation in one of the country’s crucial sectors namely vegetable
oilseeds even 40 years after country’s independence in the face of rapidly widening
demand-supply gap and the burgeoning impert bill which touched a staggaring figure
of Rs, 3844 crore. between 1981-86 has no sunrise, prompted many a quarter attribute
the worsening situation to non-existence of any worthwhile and innovative technolo-
gical breakthroughs on oilseeds front akin to the one witnessed in cereals more parti-
cularly wheat and rice.

Contrsry to thz wide spread sceptivism, the situatuion on the pilsced front how-
ever, improved dramatically since 1987-88. For the first time, the country’s total out-
put of oilseeds moved out of the decade old ceiling of 11-12 million tonnes and staged
a record level of around 18 million tonnes by 1988-80 which infact marks an increase
of 419 over the previous best of 13 million tonncs 1egistered in 1983-84 and 449, over
that of 1987-88. What is most imporatnt, the positive tempo in oilseeds production
unleashed by the mission-mode approach of Technology Mission on Oilsceds cutting
across departmental brarriers continued unabated for the second (16.7 million tonnes)
and 3rd successive years i.e. 1990-91 (estimated production: 16.9 million tonnes).

The positive signs of transformation in the vegetable vilseeds scenario are visible
In almost all important annual oilseeds (Table-2) and major oilseeds growing states

Received on 21.11.90



60 Journal of Oilseeds Research
TABLE 1. Growth of oilseeds vis-a-vis fond crops during 1967-68 to 1986-87
Crop Area in million Ha  Production in million tonnes  Productivity Kg/ha
1967-68 1986-87 196768 1986-87 1967-68 1986-87
Rice 36 44 41.17 37.61 60.56 1032 1471
Wheat 15.00 23.13 16.54 44 .32 1103 1916
Cereals 98.77 104 .04 §2.95 131.71 840 1266
Pulses 22.63 23.16 12.10 i1.71 334 506
Foodgrains 121.42 127.19 95.05 143.42 783 1128
Groundout 7.55 6.98 5.13 5.87 759 941
Rapeseed 3.4 3.72 1.57 2.6l 483 700
Total Qilseeds 16.65 18.63 §.48 11.27 509 605

TABLE 2. Growth of cilseeds output prior to and after 1986: A comparative analysis*

Production in Area in lakh

orr
Stincrease due to

Crop

o T o
% increase

lakh tonnes fiectares in produ- Joint
(1) (2) )] (2) cton Area Yield effect
KRF. Groundnut 45.76_ 58.24  61.95 66.27 27.28 6.98 18.98 1.32
R/S Groundnut 16.38  19.69 10.82 13.49 20.16 24.64 -3.59 -0.83
TOT. Groundnug 62.14  73.09 T2.77  79.75  25.67 9.58 14.6% 1.41
Soybean B.64  14.14 11.40 18.03 63.56 58.17 3.40 1.98
Sesame 5.27 6.35 21.79 23.36 20.49 7.20 12.40 0.89
KRF, Sunflower 2.04 2,99 5.73 7.21  46.33  25.77 16.35 4.21
Rabi Sunflower 1.36 2.64 3.04 5.66 93.87 B86.09 4.18 3.60
TOT Sunflower 3.40 5.66 7.61 12.86 66.31 68.99 -1.59 -1.09
Castor 3.94 3.69 6.44 6.14 -6.51 -4.56 -2.04 0.09
Niger 1.72 1.74 6.08 6.20 1.36 1.97 0.60 -0.01
Rapeseed 27.87  40.69 39.47 48.08 45,98 21.81 19.84 4.33
Safflower 4.55 4.34 3.86 §.98 4.62 1.35 5.3 -0.08
Linseed 4.03 3.65 1435 11.79  -9.51 -17.88 10.19 -1.82
KRF Qilseeds 67.70 85.90 112.30 125.90 26.88 12.11 13.18 1.60
RABI Oilseeds 53.80 71.67 75.60 89.37 33.21 18.21 12.69 2.31
All nine annual 121.50 158.30 187.90 215.27 30.29 14.56 13.72 2.00
Oilseeds
Cottonseed 23.96  25.02 75.45 69.73 4.40 -7.59 12.96 -0.98
(1) = *Pre-mission period (Average of 1983-86)

2 =

Post mission period (Average of 1989-90)



TABLE 3. Changing scenario on the indigenons oilseed front in differcnt states: Recent trends
in the area and production*

Ranga Rao

Production in Areainlakh  %ine- %, increaze due to

lakh tonnes hectares rease in
State produ- . .

: ction Area  Yield Joint

(1) (2} (1) o)) effect
Andhra Pradesh 15.49 22.04 22.27 28.35 42.31 27.32 11.77 3.22
Assam 1.47 1.83 3.25 3.65 24.55 12.42 10.78 1.34
Bihar 1.37 1.27 2.41 2,27 -7.06 -5.82 -1.32 0.08
Gujarat 18.24 21.57 25.62 22,12 1B.25 -13.66 30.96 -5.05
[Haryana 2.51 4.09 2.95 3,79 62.82 28.36 26.84 7.61
Karnataka 11.42 14.85 17.08 24.26 30.00  42.18 -8.57 -3.82
Madhya Pradesh 13,30 20.70 25.93 31.45 55.63 21.30 28.29 6.03
Maharashtra 12,72 16.18 22.27 26,12 27.14 17.26 8.43 1.45
Orissa 7.71 8.47 9.66 10.88 9.85 12.63 -2.47 -0.31
Punjab 1.72 2.24 1.87 2.28 30.49 22.14 6.83 1.51
Rajasthan 10.18 16.55 17.85 21.76 62.66 21.90 33.44 7.32
Tamil Nadu 11.05  12.47 10.98 12,70 12.88 15.70 -2.43 -0.38
Uttar Pradesh 1101 10.84 21.25 18.65 -1.51 -12.24 12.22 -1.50
West Bengal 2.2 4.40 3.73 5.41  98.35 44.95 36.84 16.56

(D

fi

Pre mission period (Average of 1983-86)

(2) = Post mission period (Average of 1987-90)

TABLE 4. Behaviour of monsoons and their impact on aggregate oilseeds output during the

period 1983-1990,

Year No. of meterological sub-divisions Total of production of
with normal/excess rainfall oilseeds (in lakh tonnes)
1983-84 9! 126.9
1984-85 74 129.5
1985-86 T4 108.3
1986-87 60 114.5
1987-88 40 123.8
1988-89 94 178.9
198990 83 169.5
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(Table-3 . The improvement in the aggregate output of oilseeds are however, more
pronounced in crops like rapesced-mustard, soybean whose annual output rose by
18.1 (=69.4%; increase over 1986-87) and 9.5 lakh tonnes {=107%, increase over
1986-87) respectively within a span of 2-3 years only. Similarly, some of the states
like West Bengal, Rajasthan, Haryana, Madhya Pradesh and Andhra Pradesh surpassed
a numbet of other Tmportant otlseed growing states in their performance.

Data presented in Tables 2 and 3 indicate that increase in acreage is not wholly
responsible for the observed improvements in the output of oilseeds. In fact, more
than 509 of the increased output over the pre-mission era {1983-86) owes 1o improve-
ments in per hectare yields per se and its interaction with area. For instance, when
compared to 1985-86 the national average productivity of crops such as rapesced-
mustard, soybean, groundnut in the year 1983-89 went up by 35% (=907 kg/ha);
18.7% (=907 kg/ha) and 579, (=1132 kg/ha) which by any standards is a remarkable
feat. )

The silent revolution in oilseeds front which in fact, compares closely to what
was witnessed on food front two decades ago, went unnoticed and unsung unlike their
cereal counterparts like wheat (% irrigated arca: 51% in late 60’s to 77.3 % in 80’s)
and rice (5 irrigated area: 389 in late 60’s & to 43.4% in 80's) bulk of whose pro-
duction comes from irrigation (=oilseeds: 6.1% in late 60’s to 18.8% in 80’s) and
favourable moisture and input conditions (Sec fig.1).

The exceptionally good harvest of oilsecds the countty could reap during the
last two successive years has a significant impact on the country’s export earnings. By
1988-89 and 1989-90 the country’s imports of vegetable oilseeds plurameted from 18 fakh
tonnes valued at Rs. 1060 crotes in 1987-88 to as lowas 3-4lakh tonnes (value=Rs. 250-
260 crores) by 1988-89 thereby resulting in a net saving of Rs. 800 crores in the annual
outgo of foreign exchange reserves. Simultancously, foreign exchange earnings from
exports of oilseeds and oilseeds extractions shot up from Rs. 223 crores in 1986-87 and
Rs. 231 crores in 1987-88 to as much as Rs. 496 crores and above in 1988-89 and more
than Rs. 840 crores in 1989-90. During the current vear, the totalexpott earnings from
oilseeds extractions are expected to touch a staggering figure of Rs. 1000 crores or so.

The remarkable achievemerts of the country’s vegetable oilsceds front did
uot receive the aclaim the food crops received. Far from it therc has been utter dis-
belief at the reported performance on account of continuous skyrocketing and rus
away prices. More ofien than not the impressive performance the oilseeds sector
staged over a short span of 2-3 years it could not achiceve for more than 40 years is a
asscribed to the fortvitous and exceptionally favourable and well tailored monsoon
the country has been blessed with both in space and time.

Tne above contention is however, not borne out by the past performance of
oilsceds under similar situations. Interestingly, the country has experienced an equally
favourable monsoon in 1983-84 and to a lesser extent during 1984-85 (Table-4). Not-
withstanding the prevalence of such exceptional and bountiful monsoons the output
of oilsceds in neither of the above two years exceeded 12.5 to 13 million tonnes.
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TABLE 5. Wholesale prices of some major annual oilseeds vis-a-vis their minimam
support prices for the period 1983-1990,

Crop Year Support Whole sale
price (Rs/(Q) price {Rs/Q)*

Groundnut 1983-84 315 656

in shell 1984-85 340 619
1985-86 350 632
1986-87 370 828
1987-88 390 1025
198889 430 790
1989-50 500 923

Rapesced 1983-84 360 482
198485 385 447
1985-86 , 400 447
1986-87 415 667
1987-88 430 748
1988-89 460 615
1989-90 510 720

Soybean 1985-86 275 280

yeilow J986-87 290 342
1987-88 300 552
1088-89 320 525
1989-90 370

Sunflower . 1985-86 335 417
1986-87 350 546
1987-88 3%0 662
1988-89 450 503
1989-90 530

Safflower 1985-86 400 419
1986-87 415 685
1987-88 415 822
98R-89 440 808
1989-9Q 480

Sesame 1983 s N7
1984 eas 740
1985 v 694
1986 - 872
1987 . 1420
1988 . N 1020
1989 e 977

*  Average prices prevailing during the 1st 3 months after normal harvest.

Source :  Agricultural Prices in Tndia and various issues of Agri. situation in India published
by Ministry of Agric, and Cooperation.
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What is important, the production of oilsceds was maintained close to the pre-
vious best of 12,95 lakh tonnes (1984-83) even in one of the most hostile crop growing
conditions of 1987-88 when more than 609 of the metercological sub divisions in the
country received subnormal rainfall. Obviously, weather was not the sole factor that
cliqued in the breakthroughs. What then triggercd the remarkable transformation in
oilsceds? While no doubt, the country has developed 70 and odd high yielding varieties
of various gils:ed crops since the setting up of Technology Mission on Qilseeds in May,
1986, it would however, be too premature to except them make any significant dent
on oilsecds production within such a short span of two years considering the long ge-
station period involved between release of varieties and their actual spread tofarmers,
fields. Nevertheless, there has never been a dearth of improved cuitivars. Between
early seventics and mid cighties the country has released as many as 162 high yielding
varigtics and hybrids of specific regional and multi-regional importance which are
capable of giving 20-40%, more yiclds than the corresponding regional or national
checks. Besides these, researches launched since early seventics under the co-ordinated
research project also resulted in the identification and development of a large number of
low cost and cash optiens for stepping up the production of oilsceds through vertical
as well as horizantal means. Until 1986, bulk of these imporved technologies were
however, found languishing in the laboratories for want of takers because of a multi-
tude of factors viz. (1) unfavourable pricing policy and fluctuations in oilseeds prices
in space and time to the disadvantage of the farmers (2) limited developmental support
in oilseeds (3) non-availability of quality seed of high vielding varietics in sufficient
quantities at the right time (4) low investment canacity of bulk of the oilsced farmers
who ate marginal and submarginal (3) predominant cultivation of oilseeds under rain-
fed (=86 %) and input starved conditions. Since 1987-88 the climate for oilseeds pro-
duction has turned out to be highly favourable thanks to the series of inteprated and
mutually synergistic policies and measures the Technology Mission on Oilsceds has
mnitiated viz., declaration of support prices to oilsceds with assured market support
and intervention mechanism, (2) availability of easy credit, supplies and other farmer
support services (3) progressive phasing out of imports of vegetable oils and (4) building
up of buffer stocks for effcctive market intervention to prevent steep fall or rise in price
below and beyond specific price bauds stipulated for major oilseeds. All these measures
had a cumulative and favourable effect on the open market prices of oilseeds which
always ruled much above the minimum support prices declared by the Government of
India from time to time (Table-S). The supply and distribution of certified and quality
seed of various high yielding varieties of oilsceds which were less than 6 lakh quintals
prior to 1986 went up to 10.73 lakh quintals (=797%) in 1988-89. As a result of
various concerted positive measures initiatcd by the state and Central Governments, the
oilseeds farmers received in 1988-89 twice the inputs and services than they had in
1986-87 (=35 crores; 1988-89=67 crores).

Evidently, favourable pricing climate backed up by effective market intervention
mechanism is the single most decisive factor which has for the first time enthused far-
mers shift more and more area from low yielding millets and cereals to oilseeds and
resort to increased use of inputs like fertilizers, plant protection, irrigation in conjun-
ction with other low cost inputs like timely planting, choice of right varieties, quality
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seed etc. The result of the synergistic interplay of right cholce of crops, varieties,
production and protection technologies, attractive prices, concerted developmental
efforts and technologies on the hitherto neglected group of oiiseeds, strong farmer
support services and above all the remarkable versatility of the Indian farmer to raise
to the challenges and opportunities is a bumper harvest in oilseeds combined with
increasing resilience in their output.

Judging from the recent track record, ability to maintain oilseeds out-put even
under adverse seasonal conditions close to what was realised under the most favourable
monsoonal years in the past namely 1983-84 and the extraordinary resilience the oilseed
group of crops displayed in recent years to harness fully and effectively the bounties
of wayward monsoon there is no room whatsoever, for any scepticism on the country’s
potentials and capabilities to achieve the much elusive Self-reliance in not too distant
a future.
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ABSTRACT

The study on the effect ¢f saline water irrigation en mustard carried over far
four years in well drained sandy loam soil indicated that upto EC iw10 dSmr! siliquae/
plant and seed yield increased by 6 and 7 percent respectively over the control, In-
creased level of ECiw beyond 10 dSm! however, decreased seed yield and at ECiw
18 dSnr1, silicuas/main shoot and seed yield plot decreased to the extent of 7.5 and
14.9% respectively. Among the varieties of mustard, ‘Kranti’ was found signifi-
cantly superior when irrigated with saline water of ECiw 10 but beyond that there
was 1o significant differerce in yield. Salt accumulation in soil profile was more
with high saline water used twice for irrigation during the crop period. Appreciable
decrease in salinity was observed before tne commencement of the subsequent raii
season due to efficiency of sub surface drainage system and leaching of salts from
spil profile.

Key words: Brassica juncea, BSaline water irrigation
INTRODUCTION

In the semiarid areas of the country Indian mustard is grown either as rainfed
or with protective irrigation using underground brackish water present at very shallow
depth leading to low yields. The information pertaining to critical growth stage and
suitable variety tolerant to saline water irrigation is limited. Therefore, the present
experiment was undertaken to identify critical growth stage susceptible to saline water
irrigation and identify mustard varieties tolerant to salinity.

MATERIALS AND METHODS

Field studies were conducted for 4 years starting from rabi 1985-86 to rabi 1989-
90 at Samgpla (Rohtak), the experimental farm of the Central Soil Salinity Research
Institute where sub surface tiled drainage system at 1.75 depth was provided. Sampla
is semi-arid location with highly erratic mean annual rainfal of -about 650 mm. The
soil was sandy loam in texture with hydraulic conductivity of 1.15 m/day. The average
soil salinity (ECe) at the start of experiment ranged from 2.0to 3.8 dSm'.  The
experiment was planned in split-split design and replicated 3 times. The treaiments
in addition to presowing irrigation with best available water (BAW, FC 0.8 dSm™)
comprised in the first 2 years, 2 qualities of saline drainage water of EC;,, 6 and 10
dSm™ and BAW as control in main plots; flowering (8, ) siliquae formation (S,) and both
flowering and siliquae formation (8;) of growth stages for irrigation in sub plots and 5
high vielding varieties of Indian mustard namely Pusa Barani, Pusa Bold, Varuna,
Kranti and Prakash were randomly placed in sub-sub piots. In the later 2 years (1987-
88 and 1988-89° however, two kinds of saline drianage water {EC,, 6 and 10 dSm’’)
was repleced by highly saline drainage water of ECy,, 12 and 18 dSm™.  The mustard
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variety Prakash was replaced by CS 50. The every year crop was sown in the first
week of November after presowing irrigation with BAW and fertilized with N
100 kg/ha as basal dosc. Each variety was sown in one row 3,0 m length and spaced
30 cm apart (net plot area 0.9m?). After two weeks of sowing plants were thinaed to
15 cm spacing. Tha saline irrigation water of EC,, 6, 10, 12 and 18 dSm™ were pre-
pared by mixing BAW (EC 0.8 dSm™") with saline drainage water (EC 27 d¢Sm™', Nat
160 meq/lit, Cat++4-Mg+180 meq/l and CI” 321 meq/l.). Soil samples were co-
llected from sub-sub plot from 0-15, 15-30 cm depth at sowing time and upto 60 cm at
crop maturity. Data on sced yield and yicld parameters (Table | and 2} were collected
from 3 randomly selected plants. In the later two years however, data on siliquae/
main shoot was recorded instead on siliquae/plant. The mean values of 2 years data
were subjected to statistical analysis.

TABLE 1. Effect of saline water irrigation on seed yield and yield attributes of raya crop

Treatment Plant  Branches/ Sliquae; Sliqua Seeds/ 10M)seed  Seed
height  plant plant length siliqua wt., yield
(cm) (NO) (NO) (cm) (NO) &) (q/ba)

Saline Irrigation water

(dSm-1)

0.8 (control) 179 17.2 216 5.1 13.0 4.40 12.7
6.0 182 17.4 205 4.9 12.4 4.35 11.9
10.0 181 16.0 229 5.2 12.9 4.35 136
CD P 0.05 NS NS NS NS NS NS NS

Stages of irrigation

Flowering (s;) 183 16.7 242 5.1 12.0 4.37 12.3
Siliquae formation 180 28.1 280 4.9 12.7 4.32 12.4
(5

Flowering and Siliquae 179 16.5 235 5.2 12.6 4.40 12.9
formation (S;)

CD P 0.05 NS NS NS NS NS NS NS
Varieties

Pusa-Baram 165 14.4 185 5.6 12.7 5.68 12.7
Pusa Bold 166 15.5 180 5.8 12.8 5.22 12.7 .
Varuna 174 15.8 188 5.0 11.8 4.57 12.2
Kranti 184 16.9 234 5.0 13.3 3.69 138
Prakash -o212 ‘ 22.4 289 4.1 13.0 2.75 12.1
ChatP0.03 147 4.0 8.91 0.58 0.9 0.69 0.9

Note: All other interactions were insignificant.
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RESULTS AND DISCUSSION

Data gn yield parameters and seed vield/ha (table-1) revealed that none of the
parameters was adversely affected by saline irrigation water upto EC;,, 10 dSm™.  Si-
liquae/plant and seed yield/ha rather increased by 6 and 7 percent respectively over con-
trol. However, when salinity of irrigation was more than EC;, 10 dSm™, a declining
trend in parameters was observed (Table 2). The number of siliquae/mainshoot de-
creased significantly (7.5%) over control with EC,, 18 dSm™'. Seed yield decreased,
though, not significantly by 8.0 and 14.99, as compared to EC,, 0.8 when irrigated
with EC;, 12 and 18 dSm™' respectively. At moderate to higher salinity levels (ECe

TABLE 2. Effect of high saline water irrigation on growth stages and seed yield of
raya varieties.

Treatment Plant  Branches/ Siliquae/ Siliquae Seeds/ Seed 1000seed Seed
height plant mainshoot length siliqu  yield wt. yield
{cm) (NO) (NO) (cm) (NO) main ®) (g 'ha)
shoot
(g)

Saline irrigation water (dSm-1}

¢.8 (control) 159 12.4 39.2 5.6 13.2 2.34 5.38 17.8
12.0 165 12.2 37.2 5.5 13.3 2.21 5.31 16.4
18.0 161 12.1 36.3 5.5 13.2 2.01 5.31 15.2
CD at 0.05P NS NS 1.45 NS NS NS NS NS

Stages of irrigation

Flowering (S)) 167 1.2 36.4 5.4 1317 213 548  16.4
Siliguae formation (S;) 152 14.3 8.2 5.5 13.3 2.22 5.19 16.8
Flowering and siliquae 166 1.2 382 5.6 133 221 532 16.1
formation (53)

CD ' 5.2 1.83 NS NS NS NS 0.20 NS
Varieties

Pusa-Barani 156 11.4 35.8 5.7 13.6 2.45 6.34 16.1
Pusa Bold 155 11.0 336 5.7 13.4 209 534 16.0
Varuna ' 159 120 34.2 5.6 123 2.2 560 5.9
Kranti 167 13,2 423 5.3 13.8  2.17 4.80  16.4
CS 50 17 13.4  42.0 5.2 13.1 206 4.51 18.0
CD at 0.05P 6.47 1.70 2.6 0.32 0.62 0.24 0.36 NS

Note: None of the interaction was significant.
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4 to 8 dSm™) salt induced positive effect on yield parameters in mustard has been re-
ported (Narain et al 1979, Rai 1977, 1980, Kumar 1984). Indian rape (B. Compe-
stris L. var. Sarson Prain ) has been reported to be fairly tolerant to saline water irriga-
tion (Ram Deo and Ruhal 1971) and good crop of raya could be grown in sandy loam
soil with ECj,, upto 12 dSm™ (Narain et al 1979). In the present study, ne significant
adverse effect on sced yield was observed even when the crop was irrigated with EC;,,
18 dSm™ possibly because of the presence of Calcium in high concentration which
mitigate the adverse effect of sodium chloride on the growth of many crops (Lauchi
and Epstein 1984).

The data (Table 1 and 2) clearly showed that when the crop was irrigated with
saline water cither at S, stage or §; or S; none of the growth stages was adversely
affected. The irrigations at growth stages did not influence sced yield also. In
mustard high EC water of 12dSm™ has been reported determental initially and
decreased germination by 70% but beneficial later as the seed yield/plant was higher
than the control (Rai 1980).

Varieties exhibited significant difference in seed yield upto EC;, 10 dSm’
(Table 1. Mean seed yield in the first two years revealed that the variety Kranti gave
significantly high seed yield over others. The difference in seed yield among the va-
ricties could be attributed to genetic variation for tolerance to salinity, Variability
with regard to salinity tolerance and increase in seed yield in saline soil in Indian
mustard over normal has been reported (Sinha 1986). The interaction effccts between
saline irrigation water and variety, growth stages and varjeties and among all the three
factors were insignificant . In the latter two years when the salinity of the irrigation
water was increased, sced yield of the varieties did not differ significantly.

TABLE 3. Salt build up in soil profile (0-Ocm) with saline water irrigation on mustard crop.

Soil Salinity (dSm=1}

ECiw of Irrigation water Tnitial Harvest
(dSm-1}

Irrigation stages

Flowering Siliquae Flowering &
formation  Siliquae
] formation
0.8 2.0 3.5 3.4 4.2
6.0 2.8 5.8 4.7 6.7
10.0 2.2 4.4 5.5 5.3
12.0 2.0 4.7 5.8 6.3

18.0 2.3 47 6.5 . 85
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The average salt accumulation in soil profile (0-30cm Iayer) was found to be
increasing with increasing salinity in irrigation water and further, salt accumulated more
where two irrigation of saline water were given to crop (Table-3). The salinity was
the highest with EC;, 1® dSm™ water. The salinity however, decreased appreciably
before commencement of the fellowing rabi season due to efficiency of sub-surface

drainage through out the year and presowing irrigation with good quality water which
also help in desalinization.

LITERATURE CITED

Kumar, D. (1984). The value of certsin plant parameters as an index for salt tolerance in Indian
mustard (B Juncea L.). Plamt and Soil 79:261-272.

Lauchi, A. and Emmanuel Epstein (1984) How plants adopt to salinity. California Agric.  38(10):

Narian, P,, et al (1979) Effect of Saline Water Irrigation on performance of Laha (var. T. 59) and
Salinity Status of soil. [Indian J. Agron. 24(1):1-6,

Rai, M. (1977} Salinity tolerance of Indian Mustard and Safflower. Indian J. Agric. Sci. 42:70-73.

Rai, M. (1980). Impacts of saline watcr irrigation on some crops and their varieties. Ann. Arid
Zone 19, 231-239,

Ram Dec and Ruhai, D.V.5. (1971). Effect of salinity on the yield and quality of Indian rape and
Linseed. Indian J. Agric. Sci. 41:134-136.

Sinha, T.S. (1986). Initial Evaluation Trial of early irrigated raya breeding lines. Ann. Rep. CSSRI-
Karnal pp 132-138.



1. Oilseeds Res. 8 (1991) 72-78
ISSN 0970 - 2776

SUNFLOWER - PIGEONPEA INTERCROPPING

U.S. UimnNaiag, B.G. RajasHEKAR, N, VENUGOPAL and K. SEENAPPA
Sunflower Scheme, University of Agricultural Sciences, GKVK Bangalore-560065

ABSTRACT

A field experiment on intercropping comprising 3 sunflower and 2 pigeoa-
pea genotypes in different row praportions was conducted to identify sultable combi-
nations of row proportions and genotypss for efficient land wtilis.tion and berver
economic reiuwrns reinfed conditions during kharif 19835 and 1986, Geno'ypic di-
ficrences were cbserved for idontifying remunerative sunflower-pigconpea intereropsing
system. Short ctatured and short duration sunflower variety Morden, medium tall
and mid durationed sunflower hybrid BSH-1 were found to be more suitabie for
inter ¢ropping with leng durationed pigeonpea variety TTB-7. BSH-1 sunflower hybrid
and TTB-7 pigeonpza in:ercropping in 1:1 row propertion ontimal series was found
to be highly remunerative. Ditferental response of the compornent crops in  the
intercropping system for the rainfall were observed. The c¢piimal series was found
to be advantageous over replacement series.

Key words: Inter-cropping proportions, genotypic selection.

INTRODUCTION

Sunflower has established its place as a newly introduced commercial kharif
oilseed crop in India and southern states accounts for its major area and production.
Pigconpea is the most important pulse crop of southern India and is largely grown as
a mixe¢d crop with other dryland crops ilke Jowar, bajra, groundnut and ragi. The main
constraint for crep preduction under drylands is the low and poor distribution of rain-
fall during crop growth periods.Mixed cropping acts as insurance against total failure
under aberrant weather (Kaushik er @/, 1980 and Venugopal ef al., 1990) and may
cven improve economic returns compared to thoir sole crops if the moisture conditions
are favourable to both components. Success of intercropping mainly depends on crop
compatability and moisture availability during crop growth periods. Willey (1981)
suggested to sclect crops of varying duration, so that quick maturing crop complietes
its life cycle before the grand growth of the other crop starts. Therefore selection of
suitable gcnotypes of crop combination and their planting ratio greatly influences the
performances and economic returns of the intercropping systems.

In view of the slow growth rate of pigeonpea in initial stages, it may offer a scope
to grow a short duration intercrop like sunflower. With this information in back-
ground an cxpcriment on Sunflower-Pigeonipea intercropping under rainfed condi-
tions was conducted to study the performance of component crops, land equivalent
ratio and net returns of sunflower-pigeonpea intercropping as influenced by genotypes
and planting ratios.

MATERIAL AND METHODS

Ficld experimcnts were conducted at the University of Agricultural Sciences,
GKVK, Bangalore, under rainfed condition of kharif 1985 and 1986, on red loam soil,

Received on 18.2.91.
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The soil had a pH of 7.1 and electrical conductivity of 0.07 m mohs/cm. The

soil was low in organic carbon (0.35%), medium in available K (153 kg/ha) and high
in available P (31 kg/ha).

The recommended genotypes of sunflower for Karnataka are EC. 68415 (Tali
statured with 100 to 105 days duration) and BSH-1 (Tall statured with 95 to 100 days
duration). The former fwo are open pollinated varieties and BSH-1 is a hybrid. The
pigeonpea varieties rccommended for Karnataka arc Hy-3C (150 to 170 days duration)
and TTB-7 (160 to 210 days duration). '

Three sunflower genotypes (EC. 68415, Morden and BSH-1) and 2 pigeonpea
genotypes (Hy-3C and TTB-7) were tried in 4:2 and 2:4 replacement series combination.
These alongwith sole crop of cach genotype resuited in 17 treatments. An additional
treatment of 1:1 row with optimum population was included with BSH-i and TTB-7.

In sole cropgings, inter-row spacing adopted for Morden was 45 ¢m and 60 cm
for all other genotypes of sunflower and pigeonpea. The intra-row spacing followed
was 22.5 cm for pigeonpea and 30 cm for sunflower in both sole and intercroppings.
The fertilizer doses followed were 40-50-40 and 25-50-25 kg of N, P,0, and K,0/
ha for sole croppings of sunflower and pigeonpea respectively. The intercroppings
received the same fertilizer dose as that of sole sunflower, The N was given in two
equal splits to sunflower and entire N at basal dose itself to pigeonpca. The second
split of N was given as top dressing to @ month old crop of sunflower. In inter-
croppings, the top dressing of N was restricted only to sunflower component. The
crops were sown on 27th and 21st July during 1985 and 1986 respectively. The plot
size adopted was 7.2x3.6m=25.92m?>. The routine cultural operations and necessary
plant protection measures were adopted.

RESULTS AND DISCUSSION

Performance of sunfiower and pigeonpea as scle crops

The weekly rainfal distribution during crop growth periods for the years 1985-
86 and 1986-87 are presented graphically in Fig. 1. Though the total amount of rainfall
was more in 1986-87, the crop vields of beth sunflower and pigeonpea were higher in
1985-86 mainly because of better distribution of rainfall . Higher amount of rainfall
(152.6mam) in 1985-86 provided better moisture conditions during preflowering state to
sunflower as compared to that of 1986-87 (140.1mm). On the other hand, during post-
flowering stage of sunflower, the rainfall in 1985-86 (229 mm) was less compared to that
of 1986-87 (297 mm). These conditions must have helped for its better performance
during 1985-86 (Fig. 1). The better moisture conditions of 1985-86 due to December-
January rains (137.8mm) against 53.8mm in 1986-87 helped in growth and yield of

pigeonpea. Based on net returns, the performance of sunflower was more stable be-
cause of assured normal seasonal rains.
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Performance of genotypes as sole crops ‘

On an average of two year EC. 68415 gave 20 per cent higher yield over the mean
of genotypes (Table 1).

Pigeonpea genotype TTB-7 gave 10 per cent higher yicld over the mean of
genotypes (Table 1).

Performance of sunfiower-pigeonpea intercroppings

In both the vears inter croppings reduced the vyields of both components as
compared to their respective sole crop yields (Table 2). The yield rcductions of sun-
flower and pigeonpea were 31 and 63 per cent in 4:2 row proporticn and 59 and 30
per cent 2:4 row proportions respectively. '

When net returns were considered during 1985, the returns were on par between
two sole crops and between the intercroppings, but both row proportions were signi-
ficantly superior over the sole croppings. In 1986 sole sunflower (Rs. 1905/ha) and
Sunflower—+Pigeonpea {SF+PP) in 4:2 row proportion (Rs. 1978/ha) were cn par and
both were superior over sole pigeonpea (Rs. 1299/ha) and SF+PP in 2:4 row propo-
riion (Rs. 1451/ha). In general SF4+PP in 4:2 row proportion was the advantageous
over 2:4 row proportion and sole croppings. Such benefits of higher yields and stable
returns in general under intercropping system was also reported by Trenbath (1974).
Studies of intercropping sunflower with pulses like cowpea and greengrom at Jodhpur
(Singh and Singh, 1977), grecngram and cluster bean at Hissar (Narwal and Malik,

1986) and blackgram at Belgaum (Umapathy ez al., 1980) were also reported to give
stable returns.

Sunfiower-Pigeonpea genotypes in intercropping systems

The interaction effects with respect to sced yields of sunflower and pigecnpea,
net return and LER were significant and the data on these are presented in Table 3.
Short statured and short duration sunflower variety Morden, medium tall and mid
duration sunflower hybrid BSH-1 were found to be more suitable for intercropping
with long duration pigeonpea genotype TTB-7. The intercropping combinations
in 4:2 row proportions namely Morden-+-TTB-7 (Rs. 320t/ha) and EC. 68415-+TTB-7
(Rs. 3783/ha} significantly produced higher net returns as compared to their sole crops
viz., EC. 68415 (Rs. 3014/ha), Morden (Rs. 1019/ha® and TTB-7 (Rs. 2706/ha) during
1985 which was a favourable rainfall year. In the subsequent year, in general though
net returns were higher in the above intercropping system as compared to their sole
crops, the differences were not significant.

Incidentaly an optimal series of inter cropping Combination comprising only
BSH-1 among sunflower genotyeps with TTB-7 in 1:I row proportion tried was found
to be significantly superior over all other treatments. This optimal series combina-
tion during both the years produced significantly the highest net returns -(Rs. 5273 .
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TABLE 1. Productivity and net returns of recommended grnotypes of sunflower and pigeonpea,

Seed vield (kg/ha) Net return {Rs/ha)
Genotypes 1985 1986 1985 1986
Mean Mean
Kharif Kharif Kharif Kharif
A. Sunflower
EC. 68415 1046 921 . 984 3014 2603 2809
BSH-1 880 780 830 2167 1839 2003
Marden 614 644 629 1019 1274 1147
C.D. (P=0.05) 78 106 451 590
B Pigeonpen
TTB-7 1215 936 1086 2706 1684 2195
Hyd-3C 1007 764 886 1876 915 1396
C.D. (P=0.05) 82 120 451 580
C. Averaged over
genotypes
Sunflower 847 782 815 2066 1903 1986
Pigeonpea 1111 860 986 2291 1299 1795
C.D. (p=0.05) - - NS 341

Econormics based on selling rates of sunflower seed + Rs. 475 and 500 per quintal during 1985 and
1986 respeciively and Pigeonpea seed (v, Rs. 373 per quintal during both the years.

TABLE 2. Productivity and net returns of sunflower (SF) + Pigeonpea (PP} intercropping in
two row proportions compared to their sole croppings.

SF-+PP SF+PP
Parameter Sole SF. Sole PP. in 4:2 in2:4 C.D.
rows rows (P=0.05)

Seed yield (kg/ha)

Sunflower
1985 ‘ 847 — 559 304 55
1986 782 — 568 306 75

815 — 564 ) 305

Pigeonpea
1985 _ 1111 505 889 41
1986 — 860 302 496 98
Mean — 986 404 €91

Net returns (Rs/ha)
1985 2066 2291 2615 2890 319
1986 1905 1299 1978 1451 51

Mean 1986 1795 2297 211
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and 3130/ha in 1985 and 1986 respectively) and greater Land Equivalent ratio (LER)
(1.65 and 1.37 in 1985 and 1986 respectively) over other intercroppings and sole
croppings. Such improvements in returns and Land Equivalent ratio (LER) in sun-
flower+groundnut intercropping in different patterns under rainfed conditions were
also reported by Nikam ez al (1986) and in sunflower+pigeonpca intercropping in
seasons favourable to one of the crop component only by Venugopal 7 al. (1990).

Conclusion and Recommendations

The above results clearly indicate that intercropping combinations of either
BSH-1/Morden sunflower genotypes with TTB-7 pigeonpea genotype in 4:2 row pro-
portions can be recommended for efficient utilisation of land and rainfall and for
obtaining higher net returns,

Incidentally an optimal series of intercropping combination of BSH-1 with
TTB-7 in 1:1 row proportion was found to be signiﬁcantly sUperior over  all other
treatments. However, this needs further investigation in comparison with Morden
for further confirmation,.
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EFFECT OF DIFFERENT SEED DRESSING FUNGICIDES
AGAINST CERTAIN SEED-BORNE FUNGI OF GROUNDNUT*
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-

ABSTRACT

Out of the five fungicides tested in vitrp, Carbendazim was proved to be
the most effective in inhibiting the growth of four fungi viz., Asperqiflus niger, A. ’
Havus, A, terreus and Rhizoctonia  bataticola followsd by carbendazim-f thiram,
and captan. But in vive stuiies on seedling vigour revealed that carbendazim
- thiram was effective in enhancing seed germination, shoot and root growth
and total dry weight oer plant as composed to other treatments

Key words: Seed borne fungi, Seed treatments, Groundnut.

INTRODUCTICON

Discase is one of the constraints of production in groundnut.
Mycoflora associated with groundnut seeds are assuming importance since they play
an important role in causing seed rots, roots rots, seedlings blight and leaf spot diseases.
In view of serious yicld losses caused by sced-borne fungi due to reduced plant stand
and seedling vigour in groundnut, many systemic and non-systemic fungicides were
tested for their efficacy in inhibiting the growth of seed-borne fungi in vitro and in
vivo (Krishnamurthy, 1975; Lalitha Kumari e¢f gl., 1970; and Patil and Rane, 1982).
Present investigation was carried out to assess the effect of different sced-dressing
fungicides against sced-borne fungi of groundnut.

MATERIALS AND METHODS

Fungicidal treatmeats used in the present investigation are carbendazim,
carbendazim + thiram (259 «.i. + 75% a.i.} thiram (759 WP), Captan (75% WP)
and cooper oxychloride (50% Wp). All the five fungicides were tested against the
following seed-borne fungi viz., Aspergilius niger, A. flavus, A. terreus and Rhizocto-
nig bataticola in vitre and in vive.

Inhibition zone technique was adopted fcr in vitro testing of fiungicides. Fungal
suspensions of A4. niger, A. flavus, A. terreus and Rizoctonia bataticola were prepared
by adding 10 ml of sterile water to 10 day old culturc tubes. One ml each of the sus-
pesnions was poured and spread uniformly over the hardened surface of PDA medium.
The groundnut sced treated with respective test fungicides @ 2 g/kg of sced was kept
in the centre of the petriplate and incubated at room temperature. Three replicates
were maintained for cach treatment. Suitable controls were also maintained. Inhi-
bition zone developed around the treated sced in each plate was measured in cms after
72 hours of incubation.

*Part of M.Sc. (Ag) thesis submitted to Andhra Pradesh Agricultural University.
Received on 6.4.°91,
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In vivo effect of fungicidcs was carried out by treating sceds of groundnut variety
Kadiri-3 with respective test fungicides ¢ 2 g/kg of seed. The treated sceds were sown
in pots containing autoclaved soil in green house with suitable contrels. Three repli-
cates were maintained for each treatment. Germination perccntage was recorded
upto fifteen days of sowing Percent increase in germination over control was calcu-
lated by using the formula

I = 100 (T-O)
C
Where
I = Pcrcent increase
T = Percent germination in treatment
C = Percent germination in centrol

Twenty days after sowing, the scedlings were uprootcd and observations on root
and shoot elongation and toral dry weight were recorded.  Percent increase of shoot

length, root length and total dry weight over control was calculatcd by using the above
formula.

RESULTS AND DISCUSSIONS

The data revealed that carbendazim was found to be most cffective and signi-
ficantly superier in inhibiting the growth of Aspergillus niger, A. flavus, A. terreus and
Rhizoctonia bataticolg with an inhibition zone of 2.9, 2.8, 3.6 and 4.8¢cm respectively
followed by carbendazim —- thiram with an inhibition zene 1.9, 2.3, 3.3, and 4.5 cm
respectively. Copper oxychloride was found to be in-effcctive in inhibiting the growth
of four fungi tested and was on par with contro! (Table 1). The inhibition ¢f four
fungi by carbendazim treatment reveals the ability to kill such seed-borne pathogens.
Sole treatment of thiram (Lalitha Kumari et al, 1972) and cf carbendazim, (Rao, 1972)
have been reported earlier in controlling sced-borne pathogens of groundnut more
effectively.

From the data presented (Table 2) it is evident that germination, sheoct length,
root length and total dry weight per plant increased significantly in all the fungicides
tested. Carbendazimt + thiram was found to be the most effcctive in increasing the
germination, shoot length, root length and total dry weight by 20,21,43,24.41 and 47.72
percent over centrol respectively, fellowed by carbendazim, thiram, captan and ceoper
oxychloride.

In the present studies, a combination of carbendazim + thiram (systemic fu-
ngicide + non-systemic fungicide) was found to be the most effective than the other
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fungicides tested in enhancing seed germination and seedling vigour. Phips (1984)
alsc has reported an improved performance of groundnut seed infested with seced-borne
pathogens like Aspergillus nigzer and Sclerotium rolfsii when treated with a combination
of systemic fungicide like carboxin and nen-systemic fungicide like thiram,

[t is apparcmt trom the results that combination of systemic fungicides with nen-
systemic fungicides were found to be more effective in controlling seed-borne fungi of
groundnut. Even theugh scle treatments cf fungicides like carbendazim could ¢ffe-
ctively inhibit the growth of fungi, it might be more advantageous to adopt combination
of systemic and non-systemic fungicides like carbendazim -} thiram to effectively con-
trol s=ed-borne pathogens and improve the seedling stand.
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EFFECT OF MACRO-NUTRIENT DEFICIENCIES ON SEED-
LING AND MINERAL UPTAKE OF CASTOR (RICINUS COM-
MUNIS L) IN SAND CULTURE

A. NaravyANaN and C. GAVARAYYA
Department of Plant Physiology, Agricultural College {AP. Agricutural University), Bapatla 522 101

ABSTRACT

Castor {Ricinus communis 1) cv Aruna was grown in sand culiure with or
without N. P, K, S, Ca and Mg for 5 wk and the deficiency symptoms were observed.
Also the effect of these macro-nutrients on the growth, nutrient uptake and utitization
efficiency was studicd. To identify the macro nutrient deficiencies a key was devi-
sed. Reducton in growth was very severe in N and Ca deficiency treatments. Leafl
area development in relation to the tola) drymatter produced was increased due to
N, S and Ca deficiencics. Severe reduction in chlorophyll content was caused by
N and Mg deficiencies but Ca deficiency increased the chlorophyll content of leaves.
Accumulation of proline in leaf tissue was noticed in N,P.S. and Ca deficient plants
whereas proline concentration decreased in K and Mg deficient plants. The de-
crease in nitrate reductase activity in the Jeaf was attributed to the accumulation of
proline and probably other amino acids. Mineral uptake was in general reduced due
to the deficiency of macro-nutrients. However, the macro-nutrient deficiencies had
considerably increased the utilization efficiency of that element which was deficienct.

Key words ; Ricinus conununis L., Macro-nutrients, Deficiency symptoms, Mineral
uptake, Mineral utilization cfficiency.

INTRODUCTION

Castor (Ricinus communis L.) is one of the important oilsced crops of India.
It is grown in any type of soil ranging from the very poor chalka soils of Telangana
region of Andhra Pradesh to the heavy loamy soils of Uttar Pradesh. A large number
of genotypes has bcen cvolved for increasing the productivity of this crop (Kulakarni
and Ramamurthy, 1977). Although the N,P and K requirements for certain cultivars
of castor has been worked out, its mineral nutrition is not very much understood. Like
the other crops, castor also requires esseniial elements for its growth and development,
Inadequate supply of any essential element exhibits characteristic deficiency symptoms
on the foliage. Such symptoms semetimes vary among crop species. Foliar symp-
toms are the preliminary indication to identify the nutrient deficiencies. Plant growth
essentialy depend on the mineral uptake and utilization. Therefore inadeqaute supply
or availability of essential elements not only exhibits foliar symptoms but also reduction
in plant growth depending on the element in questions. Such informtion is available
for many crops like groundnut (Reid and York Jr. 1958; Narayanan and Reddy, 1985),
cotton (Marcus-Wyner and Rains, 1982} und sesame (Prasad, 1987). Therefore the
present investigation was initiated first to identify the macro-nutrient deficiencies in
castor by foliar symptoms and also to study the extent of damage caused by the de-
ficiencies on plant growth and nutrient uptake.

MATERIALS AND METHODS

Castor sceds of cv Aruna were sown directly in polythene bags containing 1 kg
of river sand washed with 109 HCI and deionized water repeatediy till the washings
Received on 10.5.91
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were free of acid, Seedlings were grown for a fortnight {3-leaf stage) by providing
deionized water. Afterwards they were given modified form of Hoagland selutien
(Johnson ef"al, 1957) at weekly interval based on the treatment. Every week the sand
medium was flushed with deionized water to remove the unabsorbed mineral nutrients
before adding the fresh treatment solutions, The seven treatments consisted of complete
Hoagland solution {control), -N, -P, -K -Ca and -Mg. Each treatment was replicated
five times. The bags were arranged in a randomized block design inside a net-house
under natural conditions during the monsoon scason of 1989, The average and night
temperatures during the growth period were 30 and 25°C respectively.

The plants in each trcatment were observed carcfully for the development of
visual nutrient deficiency symptoms. Two days before sampling total chlorophyll
content, proling content and nitrate reductase activity (NRA) of the lamina were esti-
mated by following the methods of Yoshida es af., (1976), Bates et af (1973} and Ha-
geman and Flaesher (1960) respectively. Destructive growth analysis was carried out
on 5-week-old seedlings. Plant height, number of leaves, leaf area, length of tap rooet,
number of first order laterals and root volume (by water displacement method) were
recorded. The leaf area was measured in & A -T automatic lecaf area meter. The
plants were separated into lamina, petiole, stem and root. The roots were thoroughly
- washed with deionized water. These plant parts were oven dried at 80°C for 48 h
and weighed. From these basic data, specific leaf weight (SIL.W), net carbon assimil-
ation {NCA), leaf ares ratio (LAR}) and root/shoot ratio were computed (Hunt, 1978).
The dried plant samples were powdered and analysed for total nitrogen (Bremner and
Mulvaney, 1982), phosphorus (Jacksen, 1967), potassium (by flame photometry - Jack-
son, 1967), Ca and Mg by titrimetry (Jackson, 1967) and S (Tabatabai and Bremner,
1970). The micro-nutrients, Fe, Mn, Zn and Cu were dctermined in the acid aliquot
of the plant samples by using Atomic Absorption Spectrophotometer model Hitachi
170-30 (Lindsay and Norvell, 1979).

RESULTS AND DISCUSSION
Deflciency symptoms

As a general rule, symptoms of deficiencies are first noticeable in older and {ower
leaves for elements such as N, P, K and Mg which are able to move readily from one
place to another within the plant. When the supply of onc of them to the plant is
limited, the element is translocated away from older tissucs to younger, mcre metabolic
active tissues. But deficicncies of elements such as 8§ and Ca which are not mobile
within the plants are noticeable first in younger leaves and growing shoot tips.
These tissues are the first to suffer when the supply of one of these elements is limited
because these elements tend to remain in older feaves (Noggle and Fritz, 1979).

Using these basic principles the macro-nutrient deficiencies of castor were identi-
fied with the help of the key given in Table 1. This key may not be of very much use
for a crop showing multiple mineral deficiencies. However, it describes the actual
symptoms caused by a particular macro-nutrient in castor. Similar type of key is given
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TABLE 1. Key to ideniify macro-nutrient deficiency symptoms in castor

Code Symptoms

Deficient

element
I EFFECT GENERAL ON WHOLE PLANT LOCALISED ON OLDER,
LOWER LEAVES.
A. Effects usually general on whole plant, often manifested by yellowing and
drying of older leaves.
1. Yellowing of the leaves, stunted plants with reduced internodai length Nitrogen
2. Dark green young leaves which are very small and yellowing of oider
leaves, plant growth very much stunted Phosphorus
B. Effects usually Jocal on older, lower leaves
1. Interveinal chlorosis followed by marginal scorching of leaves Potassium
2. Chlorosis commences at the tips and margins of the leaf and spreads
Inwards towards the mid-tib. The chlorotic ateas become necrotic
and whitish or brown patches Magnesium
I EFFECTS LOCALIZED ON YOUNGER LEAVES
A. Terminal leaves light green
1. Crinkling of theleaf followed by brittleness of younger leaves which
are chlorotic Suiphur
B. Unexpanded terminal leaves
1. Older leaves become slightly thick and dark green, marginal chlorosis
in younger leaves, terminal bud dies Calcium
TABLE 2. Effect of macro-nuirient deficiencies on morphological characters of
S-wk-old castor seedlings.
Treatment Plant Number Leaf Tap Root No. of first
height of leaves area root volume order late-
(cm) plant-1 (em2plant-1)  length ey rals plant-!)
(cmj
Control 24.2 6.0 198 333 10.0 25
—N 7.6 3.0 18 26.0 1.5 10
P 14.3 5.0 74 39.9 3.2 13
—S 16.% 5.7 103 29.5 5.8 25
—~K 17.2 5.3 94 26.4 7.1 25
—Ca 7.0 3.0 18 7.2 0.7 7
—Mg 17.3 6.0 136 30.5 5.4 23
LSD (0.05) 1.8 G.5 16 3.7 1.7 3
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TABLE 3. Effect of macro-nutrient deficiencies on the drymatter accumulation in plant parts and
yhole plant of § wk-old castor seedlings.

« Whole

Plant parts (g plant-1) Plant

Treatment
Lamina Petiole Stem Root (g plant-!)

Control 0.66 0.08 0.42 0.69 1.85
—N 0.04 0.01 G058 0.08 0.15
—P 0.25 0.02 0.16 0.25 0.68
—S 0.35 0.04 0.15 0.24 0.78
—K 0.33 0.04 0.24 0.34 0.95
—Ca 0.05 0.01 0.03 0.02 0.11
—Mg ' 0.52 0.05 0.0 0.53 1.40
LSD (0.05) 0.08 0.06 0.09 0.07 0.21

TABLE 4. Effect of macro-nutvient deficiencies on the growth characteristics of 5-wk-old
castorr seedlings,

SLW NCA LAR Root /
Treatment {mg cnr2) (ggl) (cm2 g~!) Shoot Ratic
Control 3.33 2.80 107 Q.59
—N 2.22 3.75 120 0.50
—P 3.38 2.72 109 0.58
-5 3.40 2.05 132 0.44
—K 3.51 2.88 99 0.56
—Ca 2.78 2.20 164 0.22
—--Mg 3.82 , 2.69 97 0.61
LSD (0.05) 0.50 0.40 10 0.11
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by Narayanan and Reddy (1985) for groundnut for easy identification of mineral
nutrient deficiencies.

Plaut growth

Macro-nutrient deficiencies reduced the stem ¢longation of the castor seedlings
by shortening the plant height (Table 2). About 70 per cent reduction was brought
about by deficiencies due to N and Ca. However, the reduction was not so much
{(but almost similar) in -5,-K and -Mg treatments. P deficiency reduced the plant he-
ight only by 41 per cent. Simila.ly the leal production was drastically affected by N and
" Ca deficiences as compared to other nutrient deficiency treatments. However, de-
ficiencics due to § and Mg did not affect the number of leaves, Leaf area per plant was
severely reduced (91%) by N and Ca deficiencies whereas Mg deficiency showed the
least reduction of only 31 per cent. P deficiency inhibited the leaf area devlopment
to an extent of 63 per cent.  Significant increase in tap root length treatments decreased
the length and more severely by Ca deficiency. Deficiency of nutrients decreased the
root volume but the decrease was greatest due to N and Ca deficiencies. The number
of first order laterals was not changed by S, K and Mg deficiencies whereas N, P and
Ca decreased them significantly. Thus the plant growth suffered a great deal due to
N and Ca deficiencies as compared to other nutrient deficiencies. Similar results were
reported for groundnut (Narayanan and Reddy, 1985), chillies (Prasad et uf., 1988)
and blackgram (Srinivas, 1988). Therefore it suggests that N and Ca are the elements
which contribute much to the growth of shoot and root systems of plants whereas the
influence of other mineral nutrients was not so direct and severe.

Drymatter production

The effect of macro-nutrients on the drymatter accumulation in plant parts of
castor is shown in Table 3. Here again N and Ca deficiencies diminished the drymatter
production of plant parts such as lamina, petiole, stem and roots, Even the whole
plant drymatter also suffered similarly. Mg deficiency brought about reduction in
drymatter production showing its lesser involvement in this process compared to the
other elements especially N and Ca.

Growth characteristics

The SLW indicates the thickness of the leaf. Only N and Ca deficiencies could
decrease it and all the other macro-nutricnts deficiencies did not affect the SLW (Table
4). NCA represents generally the photosynthetic effictency of a plant (Huber, 1983}
The NCA was increased by N deficiency but decreased by Ca and S deficiencies. There
was no significant difference among other defiiciencies. It is evident that there is no
relation between SLW and NCA in castor. Also the N deficient plants were able to
make more drymatter per unit of leaf drymatter, whereas Ca and S decreased the pro-
cess significantly. LAR refers to the plants ability to produce leaf area in relation
to the total drymatter produced. An increase in LAR was observed in N, S and Ca
deficient plants. It suggests that the leaf area development in relation to the total dry-
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matter produced was increased due to N, § and Ca deficiencics. 1t appcars that the
plants try to put forth more leaf area by reducing the growth of roots which is evident
from the root/shoot ratio given in Table 4. Other deficiencies did not altar this growth
characterisctic.

Concentration of Chiorophyll and proline in leaf

Macro-nutrient deficiencies except -Ca reduced the total chlorophyll concentra-
tion in the leaves. The reduction was very severe in -N and -Mg treatmenis which is
obvious because both these elements are the constituents of chlorophyll pigment. Ca
deficiency could increasc the leaf chlorephyll concentration mainly due to reduction
in leaf expansion which increases the concentiation of chiorophyll per unit weight cf
leaf.

Proline accumulation has been observed in plants under water stress (Barnett
and Naylor, 1966). Nutrient stress also induces the plants to accumulate proline.
In Table 5, K and Mg deficiency treatments decreased the proline concentration of
leaves whereas all other elemental deficiencies increased the concentration. It might
be due to the disrupted protein synthesis which leads to the accumulation of free amino
acids. The accumulation of proline may be an adaptive mechanism for the plants
to overcome the nutrient stress. However, K and Mg deficiencies infact reduced the
proline concentration of the leaf. The reason for it is not quite clear.

Nitrate reductase activity

NR activity was decreased by macro-nutrient deficiencies (Table-5). The de-
crease was very much drastic in N, Ca and P deficiency treatments. NR is present
only in low levels in plants not receiving nitrate (Timpo and Neyra, 1983). NRA was
shown to be inhibited by certain amino acids (Qaks er al., 1977) or amidcs (Breteler
and Smit, 1974). In castor leaves accumulation of proline was noticed in N, P, S and
Ca deficiency treatments. [t is possible that other amino acids and amides might have
also accumulated but they were not estimated in the present investigation. Hence
the reduction in NR activity in castor leaves may be due to the accumulation of proline
and other amino acids. However, mechanism by which these amino acids inhibit the
NRA is net still known.

Mineral uptake and utilization efficiency

The uptake of those nutrients which are not supplied in the soluticn culture was
very much decreased (Table 6). Macro-nutrient deficiency treatments cxcept Mg
decreased the uptake of N whereas an increase was noticed in Mg deficient plants.
Similar observation was also reported for pigeonpea (Raju, 1983), P.S, K and Mg
uptake by castor planis were reduced considerably by the macro-nutrieni deficiency
treatments, The reduction was very severe in N and Ca deficient plant. Mg deficiency
increased the uptake of Ca but the reverse was not true.

The effect of macro-nutrient deficiencies on the micro-nutrient uptake showed
a decrease in Fe, Zn and Cu but Mn uptake was increased by S deficiency whereas all
other deficiency treatments decreased the uptake.



90 Iournal of Qilsseds Research

TABLE 5. Effect of macro-nutrient deficiencies on chlorophyll, proline and nitrate reductase
activity {NRA) in leaf tissues of 5-wk-old castor seedlings.

Total Proline NRA
Treatment chlorophyll (g g1 fwt) (n mole NO, g-! fwt h!)
(mg g~i fwt)

Control 2.39 9 18732
—N 0.6l 224 793
—P : 2.46 i56 7886
—S 1.52 138 9060
—K 1.46 35 iZOO_} "
!
—Ca 2.96 23}4 7291,
H .
—Mg 0.70 19 10085
LSD (0.05) 0.09 31 121

TABLE 6. Effect of macro-nutrient deficiencies o the mineral uptake of 5-wk-old
castor seedlings.

Macro-nutrients (mg plant-1) Micro-nutrient
kg plant-1l)
N P S K Ca Mg - Fe Mn Zn Cu
Control 49.7 4.7 4.7 26.3 9.9 16.0 744 65 291 171
—N 1.5 0.8 0.6 2.8 0.7 1.6 83 h] 23 i11
—-P 20.7 0.4 2.2 12.1 4.3 4.9 345 49 235 58
-8 25.7 3.3 0.6 15.4 7.2 8.2 490 75 192 111
—K 36.6 3.2 3.3 0.7 7.7 8.7 282 56 202 72
—Ca 2.8 0.2 0.5 1.9 0.t 0.8 33 3 17 12

—Mg 65.4 3.8 3.0 235 13.9 1.8 470 56 273 96
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TABLE 7. Effect of macro-nutrient deficiencies on the mineral utilization efficiencies
of 5-wk-old castor seedtings.

Mineral utilization efficiency {mg DM mg-!)

Treatment — —
N P S K Ca Mg

Conirol 38 399 399 71 188 16

—N 110 210 275 56 232 102

—Pp : 34 2000 kel 58 163 142

—3 31 242 1254 51 110 96

—K 26 30t 262 1433 124 110

—Ca 43 600 222 63 1714 143

—Mg 22 369 475 60 102 766

Mineral deficiencies had considerably increased the mineral utilization efficiency
of that elements which was deficient (Table 7). It means that these plants try to produce
more drymatter per unit of the element present in the plant.
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ABSTRACT

An experiment was conducted for two seasons (Kharif 1987 and 1988) (o
s.udy the effect of phosphaje levels and their method of application on yield and oil
content of soybean. The maximum yield and oil content was observed at 60 kg
P,O5/ha. Amongst the different methods of application, separate drilling of seed and
ferihizer in tne form of DAP gave the highest yield and oil content.

Key words: Soybean, phosphorus. oil content

INTRODUCTION

Soybean, being a leguminous crop, requires a small amount of nitrogen for a
quick initial growth. It has a high phosphorus requirement and an optimum level of
P enhances nitrogen fixation by symbiotic bacteria. The methed of phosphorus
application is also an important aspcct in influencing its optimal availability for
plant growth.

Kceping this in view, the present investigation was undertaken to find out the
optimum level of phosphate and the best method of its application to obtain the maxi-
mum yicld and ol content of soybean.

MATERIALS AND METHODS

The study was conductcd on medium black socils of R.A.K. College of Agricui-
ture farm, Sehore (M.P.) during kharif 1987 and 1988, The soils of th? experimental
field had pH- 7.9, organic carbon-0.40%, and available P,0O,- 5.05 kg/ha,
K,0 - 305. 62 kg/ha, N-62.38 kg/ha.

The experiment was laid out in a randomized block d=sign with four replications
and fifteen treatments viz., three phosphate levels ie. 20, 40 and 60 kg P,05/ha in con-
junction with 20 kg N/ha and 20 kg K, 0/ha as general dose. Five methods of phos-
phate application as follows were adopied.

M, — Drilling of soybean secd mixed with phosphorus fertilizer (DAP)

M, — Drilling the seed and phosphorus fertilizer (DAP) separately.

M; -~ Drilling the seed and broadcasting the phosphorus fertilizer (SSP).

M, — Drilling the seecd mixed with half phosphorus dose (through DAP) and broad-
casting the remaining half dose (through DAP).

M — Drilling the seed mixed with hali phosphorus dose (thorugh SSP) and broad-
casting the remaining half dose (thorugh SSP).

Received on 24.4.°90
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The oil content in soybean flour was estimated by petroleum ether extracts as
per AO.A.C. (1960).

RESULTS AND DISCUSSION
Growth and yicld attributing charaeters

The data presented in Table 1 showed that P,O.-at 60 kg/ha has significantly
influenced plant height, number of branches, leaf area index dry matter per plant,
numbezr of pods per plaat, seeds per pod, test weight, and grain yield per plant as com-
pared to the other levels. It is well known that Phosphorus plays an important role in
manufacture and translocation of photo-synthetic material and is considered cssential
for seed formation and development. This may be a possible explanation for the above
findings. Similar results have also been reported by Jones et al. {1977) and Sampat
(1979).

Among the different methods of application, M, i.e. drilling the sced and ferti-
lizer (DAP) separately gave a significant increase in growth and yield attributing cha-
racters as in the case of phosphate levels over other methods. Placement of fertilizer
had a dircct bearing on the availability of nutrients to the plants. The method M,
induced the highest growth and yield response by slowly rcleasing the phosphate
dircctly in the root zone and thus increasing its availability to the plants. Groneman
(1974) also observed the highest growth response by deep placement of phosphatic
fertilizers. Superiority of fertilizer placement has also bezen demoonstarted by
Bullen er al. (1983), Machado et /. (1983) and Singh and Singh (1986).

Yield and Harvest Index:

The cumulative effect of all the factors resulted in increased grain yield. The
highest grain yields (Table 2) were obtained at 60 Kg P,05/ha which were significantly
superior over other levels during both the years. Dickson (1983) Pinjaria et al. (1983)
and Decsborough and Mears (1980) have also reported similar findings. Harvest Index
also increassd with the increasing phosphate levels. This clearly showed that grain
component of the total biomass increased with increasing phosphate levels. An ade-
quate supply of phosphorus has been associated historically with increased root growth,
which in tura resvlted in better uptake of nutrients and water in the development of
nodules. This could be a possible explanation for increase in yicld with increase in
phosphate levels,

Separate drilling of soybean seed and P fertilizer in the form of DAP (Method-
M,) produced significantly higher grain yiclds, followed by methods M;,M, and M,
Placement of fertilizer below the seed produced significantly higher growth and yield
per plant, sceds per pod, testweight, leaf area indexete. whichultimately conributedt
towards an increment in yield. Superiority of fertilizer placement on similar lines
has also been demonstarted by Builen er a/. (1983) and Singh and Singh (1986).
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The yield levels of soybean were low in 1987 due to low rainfall. It is to be
notcd that tl}c total rainfall during the vear 1987 was only 644 mm during the growth
period. However, during 1988, the total rainfall was almost 928 mm and the sca-
sonal conditions were generally more favourable than dering the previous year.

0il content

The oil content increased significantly with increase in phosphale levels. Maxi-
muin oi! content was recorded at 60 kg P205/ha during both the years. Phosphorus
is known to be directly responsible for oil and albumin synthesis. The findings are in
conformity with the reportcd findings of Kesavanand Morachan (1973} and Pawarce al.
(1982). Among the different methods of P application M, gave sigiificantly high_st
oil content in both the years. Propzr placement of fertilizer resulicd in optimal
availability of nutrients thus giving an increase in yicld as well as oil content of
soybean.
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CHARACTER ASSOCIATION AND PATH COEFFICIENT
ANALYSIS IN PARENTAL LINES AND THEIR F, HYBRIDS
OF SESAME

C.D.R. Reppy and S. Hari Priva
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ABSTRACT

Correlation and path coefficient were carried out in a set of parents and their
all possible Fis (excluding reciprocals) separately.  In parents as well as hybrids
the characters, number of branches pzr plant, number of capsules per plant, seed vield
per plant possessed highly significant and positive relationship with oil yield
per plant and in turn inter-related among themselves., On the other hand sced vield/
plant could be singled cut in its highest dircet and indirect positive contributions to
oil yield per plant. Therefore, seed yicld which is a major component of oil yield
per plant can be improved by selecting for more number of branches and capsules
per plant.

Key words: Correlation coeflicients, path analysis, Seasamuun indienm L.

INTRODUCTION

In any breeding programme, selection based on ths knowledge of
and dircetion of association between different yield attributcs and yield will be very
useful in identifying key characters which can profitably be exploited in a short time
to achieve the dzsired level of improvement in yield. Data on correlation of seed
yield and yield attributes is available in seasamum, while information on character
association of oil yicld per plant, which is the ultimate economic product, with seed
yield and other yield attributes is scanty in hybrids as related to their parents. The
associations in the same direction in parents and hybrids are expected to behave similarly
in the segregating gznerations and will be dependable for selection (Reddy er of., 1984).
These associations at the genotypic level will be discussed in the present study to deve-
lop appropriate selection criteria.

MATERIALS AND METHODS

Nine parental genotypes of diverse origin viz.,, Madhavi, Rauss 17-4, X-198
RT 54, Gouri, B 9, R 84-4-2, V8 16 and R 84-360-3 were utilizcd in a diallel cross (ex-
cluding reciprocals). These parental lines along with their 36 F;s were sown in
Randomized Block Design with three replications during rabi, 1989 with a spacing of
40% 15 cm. Each entry represented as a signle row of 4.05m long. All the normal
agronomic practices were followed in raising the crop. Observations were recorded on
five randomly selected competetive plants in each entry and in each replication. The
data were recorded on days to 509, flowering, flowering duration, days to maturity,
leaf area index, per cent powdery mildew infection, relative height to first capsule, plant
height, number of branches per plant, number of capsules per plant, length/breadth
ratio, number of seeds per capsule, 1000-seed weight, harvest index, seed vyield per

Received on 15.1.°90
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plant and oil yield per plant. Leafl Area Index (LA1) was estimated by feeding all the
lcaves of each plant collected on 60th day after sowing, to the leal area meter to obtain
the leaf area peor plant in square centimeters and is d>vided by ground areca of that
ptant. Gil par cent in the uncrushed secd was record:d with NMR spectrophotometer
at the Directorate of Oilseeds Rescarch, Rajendranagar, Hyderabad, Oil yield per
plant was computcd based on oil content and seed yield per plant. Correlations -
were worked out separately in the parcnts and hybriids. Path coeflicients were worked
out by utilising the correlation coefficients as per Dewey and Lu (1959).

RESULTS AND DISCUSSION

Corrclation coefficients for the parcnts and their hybrids are given in Table 1.
The association analysis revealed that secd yield per plant and oil yicld per plant posse-
ssed positive and highly sign‘ficant asscciation with number of branches per plant
and number of capsules per plant both in parents as well as in hybrids. This indicated
the possibility of obtaining segregants possessing more number of branches per plant
and more number of capsules per plant. The observations of Ramachandran et al,
(1972}, Kaushal et al. (1974), Paramasivan and Prasad (1980) and Krishnadoss and
Kadambavanasundaram (1986) in parental lines and hybrid populations were also
similar. The relationship of seed yield per plant with oil yield per plant was
highly significant and positive both in parents and hybrids. Thangavelu and Raja-
sckaran (1984) and Reddy et al. (1984) alse reported similar results,

Days to 30% flowering was significantly and negatively associated with flowering
duration but positively with relative height to first capsule in parental populations only,
indicating that early flowering increased the flowering duration which was desirable
and Jate flowering (50 per cent) increased the height to first capsule which is not desi-
rable. Therefore, by selecting lines for early flowering, simultaneous improvement
of the other two characters i.e., flowering duration and relative height to first capsule
could be achieved. Flow:ring duration and days to maturity were positively and signi-
ficantly related with cne another in hybrids indicating the possibility of obtaining segre-
gants with less flowering duration and early maturity., Days to maturity had positive
and significant association with plant height and number of capsules per plant in hybrids,
which indicated that prolonged duration of crep increassd plant height and allowed
more number of capsules to be formed in hybrids, while in parents it had negative asso-
ciation with plant height and positive association with numbzer of capsules per plant,
though, non-significant. This sort of re¢lationship which was observed in  hybrids
alone but not in parental lines might be due to dominance effects of the individual
characters in hybrids. However, Desai er aof. (1982), Thangavelu and Rajasekaran
(1983) and Mohamed (1989) abserved similar relationship in a set of rarental
lines as was observed for hybrids in the present study. This deviation from
the present study might be due to the utilization of more number of late maturing
varieties in their exp:riments. On the other hand, days to maturity and oil yield per
plant were negativcly associated with each other both in homozygous and heterozy-
gous populations. Earliness was reported to be advantageous over lateness for ob-
taining high oil content and in turn high oil yield per plant (Weiss, 1971 and Reddy
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et al, 1986). The relationship of Leaf arca index with seed and oil yield per plant was
Negative and positive {though non significant) respectively in parents and hybrids which
indjcated that higher leaf area was not a requirement in parents for higher yields while
in hybrids it might be related with the manifestation of hybrid vigour. Per cent pow-
dery mitdew infection had negative retationship with seed yield as well as oil yield per
plant both in parental lines and hybrid populations. Plant height possessed positive
relationship with number of capsules per plant, seed yield and oil yield per plant in
the parental lines and their Fy hybrids. However, it was significant in respect of the
latter only. This might bz due to the dominanc: or overdominance effects of these indi-
vidual characters expresszd in F; hybrids as was also opined by Reddy ef af. (1984).

. The corvelation coefficicnt of number of branches per plant was highly significant and
positive with number of capsules per plant, seed yield and oil yield per plant bothin
parents and their hybrids. Similarly, number of capsules per plant possessed highly
significant and positive relationship with seed yield and oil yield per plant. The re-
lationship of seed yield per plant with oil vicld per plant was also highly significant
and Positive,

Considering the inter-relationships among the various yield attributes, highly
significant and positive associations existed among number of branches per plant, nu-
mber of capsules per plant and seed yicld per plant which inturn were associated signi-
ficantly and positively with oil yield per plant both in homozygous and their hetero-
zygous populations studied. Thus, improvement in any of the former two traits, would
automatically improve seed vield per plant and inturn eil yield per plant. The obser-
vations of Kaushal et al. (1974), Paramasivan and Prasad (1980}, Reddy et al. (1984)
and Krishnadoss and Kadambavanasundaram (1986) were also similar. Further
selection of parents possessing more number of branches and capsules per plant would
yield not only superior hybrids but also would likely to throw superior high yielding
segregants in advance generations.

Sced yield per plant singled out in its highest direct and indirect contributions
to oil vield per plant both in parental and hybrid populations {Table 2). The direct
effects of flowering duration, relative height to first capsule, plant height and length/
breadth ratio of the capsule were negative both in  parents and (heir F1 hybrids.
Further, none of these traits had significant association with seed yield per plant and
inturn with oil vield per plant, nor were they significantly interrelatcd among themsel-
ves in parents or in hybrids. Thus, improvement in cil yicld per plant is expected
through secd yield per plant alone which inturn is a function of more number of
branches and capsules per plant as was also emphasized by Reddy cf af. (1984},
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INTER-RELATIONSHIP ANpD PATH ANALYSIS OF CERTAIN
QUANTFTATIVE CHARACTERS IN CASTOR (RIC[NUS COM-
MUNIS L)*

P.S. PaTeL and S.N. JaiMinl
Main Castor Research Station, Gujarat Agricultural University,
SARDAR KRUSHINAGAR - 385 506.

ABSTRACT

Correlatien ceefficient and path-coefficient were worked out in castor under
irrigated and rainfed conditions to determine the relative importance cf diffcrent yield
components. Seed yizld was significantly and positively cosrelated only with
number of capsules per plant under both the environments. Capsules per plant
also had the highest direct effects followed by effective branches per plant angd plant
height on secd vield under frrigated and rainfed conditions,

Key words Ricinus communis, Path analysis.

INTRODUCTION ’

Castor seed Yield is a complex guantitative character highly influenced by en-
vironmental fluctuations. Hence direct selection for yicld as such does not give expe-
cted results.  Determination of the correlation co-cfficient of yicld compoencnts has
been helpful to breeders in selecting suitable plant types. However, the simple associ-
ation does not provide the exact basis of simulatancous improvement of the different
traits (Niles, 1923 and Tukey, 1954). Under such circumstances, path co-efficient
analysis is a more sophisticated technique which facilitates the partitioning of the corre-
lation coefficient into componcnts of direct and fadirect effect (Li, 1956). The present
study was therefore, under taken to estimate the genotypic correlations among
diffcrent characters and to deteimine the direct and indirect effects of component
characters of yicld in castor.

MATERIALS AND METHODS

Forty castor genotypes (Appendix-I) were grown in RBD with three replications
undet irrigated (1} and rainfed conditions (R) during Kharif 1984 at the Regional
Agricultural Rescaich Station, Sardar Krushinagar. Each plot consistcd of a single row
of 9 m. length accommodating 15 plants. The distance betwecn rows was 90 cm. Ten
competative plants, excluding terminal ones were randomly selected in zll the replica-
tions and used for recording of data on different traits (Table 1). The correlations
were worked out by the method suggested by Al-Jibouri et al. (1958) and path
coeflicicnts were calculated by the formula suggested by Dewey and Lu (1959).

* A part of M.Sc. (Agri.) thesis, submitied by the first 1aubor to the Gujarat Agricultural University.
Received on 09,2, 1987
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RESULTS AND DISCUSSION

The phenotypic and genotypic correlations of -various components with seed
yield and their direct effect contributing towards yield have been set out in Table-I.
In general, thz valucs of genotypic correlation coefficient were higher than these of

phenotypic correlation coeflicicnts.

Seed yicld was positively and significantly corre-

lated only with capsules per plant under both the environments (1=0.6609 and R=

0.6755).

Days to flowering {(-0.4074) and nodes upto primary raceme (-0.3437} showed

a negative significant correlation with seed yield under rainfed condition only, indicating
the importance of early flowering and lower node number under rainfed conditions,
The observations of Patcl er af. (1984) are in agrcement with present finding.

TABLE 1. The estimates of phenotypic (P) and genotypic (G) correlation coefficients and path
coefficients showing direct effects of various characters on seed yield in castor under
irrigated (I} and rainfed (R) conditions.

Correlation coefficiznts
with seed yield / plant

Direct effects of
path coefficients

Characters 1 H R L R
Days to flowering P —0.1563 -0.3602* —_ —
G -0.1737 ~0.4074** —.22530 —.88659
Nodes upto primary P -0.0305 ~0.3026* — —
raceme G -0.0168 ~0.3457* -0.13484 0.38558
Plant height P (0.1259 —0.0487 —_ —_
G 0.1406 -0.0771 0.59379 0.51169
Lengtn of primary P 0.1302 0.1188 — —
raceme G 0.1201 0.1046 0.14981 0.29519
Effective length of P -0.0323 0.2265 — —
primary raceme G —0.0548 (.2608 -(.34313 0.52192
Capsules on P -0.0622 0.2034 — —
primary raceme G -0.1020 0.1411 -0.21832 -0.74043
Branches / plant P 0.2519 0.2636 — —
G 0.2004 0.2619 1.42968 -1.11846
Effective e 0.2742 G.3566%* — -—
branches / plant G 0.2130 G.2734 1.57505 0.68175
Capsules / plant P 0.6782%+ 0.7143%* — —
G (.6600** 0.6755%* 0.83711 0.94602
100 seed weight p 0.2464 0.0810 — —
G 0.2672 0.0972 0.27243 0.01034
il content P .2077 -3.2329 —_ —
G 0.2563 -0.3311* 0.08747 ~0.02254

*  Significant at P = 0.03
** Sigaificant at P = 0.01
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Among different characters, capsules per plant exhibited significant positive
gznotypic correlation with length of primary racam: (0.5030); capsules on primary
racemsz (0.4693); branches pzr plant (0.4329) and effective branches per plant (0.4192)
and significant negative correlation with flowering (-0.4560) and nodes upto primary
raceme (-0.4269) under rainf.d condition, whereas, capsules per plant also showed
positive genotypic corrclation only with branches par plant (0.4484) and effective bran-
ches par plant {0.4393) under irrigated condition. These results confirm the finding
of Memon and Munsi (1969); Stcphan Dorairaj eral. (1973); Patel er ol (1979) and
Singh er al. (1981). They also reported very high association of capsules per plant
with seced yield per plant.

Plant height exhibited significant positive corrclation with length of primary
raceme (1=0.7153; R=0.4834) and negative correlation with cffective branches per
plant (I=-0.4959; R=-0.3115) under both the conditions, whereas it alse had positive
correlation with length of primary raczme (0.7153), effective length of primary raceme
(0.6975) and capsules on primary raccme {0.6970). The significant association of
plant height with above characters should be taken into consideration for the improve-
ment of yield componcnts under irrigated condition, as reported earlier by Giriraj
et al. (1973); Stephen Dorairaj et af. (1973) and Muthian er al. (1982).

Branches par plant effective branches par plant exhibited a significant negative
correlation with most of the characters under both the environments. Sindagi {1968)
also reported similar results. In the present study oil content has not shown significant
association with any character in both the environments. This indicates the total
independance of this character, as reported by Patel et al. (1979); Jaisani and Patel
{1963y and Singh er al. (1981).

Ia the present study, eleven characters were considered as casual variables of
seed yield under both the conditions. The critical analysis of the data in Table-1 reve-
aled that effective branches per plant, capsules per plant and plant height had positive
direct effect in both the environments. The capsules per plant which also had signi-
ficant positive correlation with sced vield, manifested a large positive direct effect.
A large negative dircct effect on seed yield was recorded by days to flowering and cap-
sules on primary raceme under both the conditions. This suggested that the early
flowering genotypes would be betier for increasing seed yield.

The number of nodes upto primary raceme had less direct contribution to seed
yield but it influenced seed yield through effective branches per plant and plant height.

Based on the above findings it may be suggested that capsules per p]ant is the
only character which had significant positive corrclation and high positive direct effect
on secd yield, irrespective of the management practiczs. Hence, this component is the
most stable under both the environments and be given importance in selection to
improve the seed yield further. However, it would be rewarding to lay more stiess on
earliness for rainfed conditions.
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APPFNDIX — I
Sr. No. Strain Origin S
l. VI-9 Gujarat
2. VI-15-2 b
3. VI-27 B3 ”
4. VH-25 "
5. VH-62-2+4 ”
6. IM-3 ”
7 SKI-6 N
8. SH-1 "
9. SH-15 ”
10. SH-20 ”
11. SH-2 "
12. JI-51 "
13. J1-44 *
14. SPS-43-1 *
15. SPS-35-9-B ”
16. HC-2 Andhra, Pradesh
17. HC-8 )
18. Aruna ”
19. Bhaghya ”
20, 6-219-22 ”
21, 48-1 "
22. EB-31 Madhya Pradesh
23, §2-48-2 !
24. TMV-2 Tamilnadu
25. SA-2 "
26. TMV-5 "
27. PRT-44 Mysore
28. T4 Uttar Pradesh
29. CH-1 Haryana
30. Punjab-1 v
31. RC-7 Karnataka
32. 14805 Nigeria
33. 37503 [srael
34. Baker-147 U.S.A.
35. Cimmaron ”
36. EC-97700 Russia (USSR)
37. EC-97705 ”
38. 1093-1 France
9. 539-1 Egypt
40. 1205 Philippines
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Short Communication

RAPID METHOD OF ESTIMATING LEAF AREA IN SUNFLOWER
(HELIANTHUS ANNUS L))

Measurement of leafl area is basic to traditional growth analysis studies; leaf
area index (LAIL) and leaf area duration (LAD), the growth analysis parameters, have
been related to both biological and cconomic vield. To determine LAD, the leaf atea
has to be estimated at several stages of plant growth. Measurement of leaf area fo-
llowing the methods such as planimeter, photoelectric cell or gravimetric involves time
and prohibitive labour input. However, estimation of leaf area by linear measure-
ment methods is considered as time saving and non destructive. Krishnamurthy, et.
al., 1974 in sorghum and Francis, ef al., 1969 in maize have found that single lcaf me-
asurement could be used to estimate the plant leaf area by multiplying the area of that
leaf with the number of leaves present in the plant. Hence, an attempt is made to find
out the representative leal which could be used in estimating the plant leaf area of sun-
flower.

Three genotypes of sunflower viz., KBSH-1, Morden and EC-68414 were grown
in deep black cotton soil under protective irrigation in Kharif 1988 by following all the
nackage of practices at Regional Research Station, Raichur. They were replicated
thrice and the average was worked out for each genotype before subjecting to statistical
analysis. At peak flowering, leaf length and maximum width for all the leaves of five
plants in each genotype were recorded and the area of each leaf was calculated by malti-
plying the product of leaf length and maximum width with the factor 0.686 (Scheinter,
1978). Plant leaf area was worked out by summing up the area of all the leaves. Si-
milarly, the estimated total leaf area of the plant was obtained by multipiying the area
of a leaf at a position with the number of lcaves in a plant. This method was followed
for all the positions of the leaves. Co-cfficients of correlation were worked out for
actual lcaf area and for the area so worked out. In order to know whether criteria
for estimating total leaf area in terms of single leaf area can be evolved common to all
the genotypes, Bartlet’s test of homogeneity of variance was carried out. When the
variances were heterogenous, the weighed analysis of the variance was taken up with
completely randomised design to know whether the means of the genotypes are same
or not. Analysis of co-variance technique was used to findout the intrinsic relations
between the estimated leaf area and actual leaf area. Stability analysis fot the regre-
ssion co-efficients (in terms of co-efficient of determination R?) was carried out to de-
cide which Icaf area is appropriate in cstimating the totat leaf area commeon to ail the
genotypes (Snedecor and Cockron, 1967).

The co-efficients of correlation between actual leaf area and estimated leaf area,
taking into account the arca of each leaf from the top, is presented in Table-1. It is
. evident that the total leaf area calculated based on the area of 8th, 9th and 11th position

Received on 5.9.198%
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leaf from the top were closer to the actual leaf area when compared to other leaves and
the corresponding correlation co-effifficients were nearer to cach other. To know
the homogeneity of variances of all the three genotypes with respect to 8th, 9th and 11th
leaf, Bartlet’s test was carried out. It revealed that the variances are heterogenous.
Further, weighed analysis of variance technique showcd that the means of variances
are not the same. The weighed analysis of co-variance technique revcaled that the
error corrclation co-cfficient was low (r=0.463). Hence, it was not considered a
proper criterion in estimating the lcaf area. This lead to the calulcation of leaf area by
formulating regression equation for each genotype. It was found that regression co-
efficients pertaining to 8th leaf were stable for all the genotypes. Thus only 8th leaf
emcrged as a pivotal leaf in deciding the total leal area of the plant. The regression
equation for estimating the actual feaf area (Y) in terms cf 8th leaf area { x) is obtained
as:
Y = 627.9933 + 0.5414 (nx)

with correlation co-efficient r = 0.9478 and co-efficient of determination R* = 0.8984,
Where n = Number of lcaves/plant.

Since the co-efficient of determination is about 90 per cent, it is concluded that
the actual leaf area can be estimated with the help of the area of $th leaf with 90 per
cent confidence using the aforesaid regression equation.

P. PaLakoNDA Reppy, S.J. PATIL,
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NUTRIENT UPTAKE BY SOYBEAN (GLYCINE MAX L. MERILL)

Considerable literature is available regarding the effect of phosphorus and irri-
gation on the yicld of soybean but httle is known about the influence of phesphorus,
irrigation and row spacing on uptake of N, Pand K by soybean particularly in aluviat
soils having low rainfall. Study of nutrient uptake by the crop may be a hclpful guide
to the formulation of sound fertility programme. The present investigaticn was there-
fore, carricd out to study the nutrient uptake by soybean as influenced by phosphorus,
irrigetion and row spacing on alluvial soils.

A field experiment was condueted ar the Zonal Agricultural Research Station,
Morena (M.P) during kharif scasons of 1983 and 1984, The soil of the experimental
arca was sandy loam with pH 7.3 having low organic carbon 0.160 per cent, low in
available N {77.2 kg/ha), medium in available phosphorus (120 kg/ha,) medium in availa-
ble potassium R (385 kg/ha) and EC 0.15 dsm-1. The experiment was laid out in split
plot design with threz replications. Irrigation and phsophorus were allocated in the
main plot and row spacing in sub plots. There were three irrigation treatments (no
irrigation, irrigation at 0.3 and 0.6 IW/CPE), three phosphorus levels (0, 40 and 80
kg/ha) and three row spacings (30, 45 and 60cm). The irrigation at 0.3 IW/CPE could
not be achieved during both the seasons. Hence the treatment no irrigation and 0.3
IW/CPE ratio both are included in one and statistical analysis was done by dummy
method. A uniform dose of 20 kg N/ha™ and 20 kg K ha™' as urea and muriate of
potash respectively was applied at sowing. The experiment was sown on the 26th and
12th july during 1983 and 1984 respectively. The crop was harvested on the 7th Nov.
(1983) and 25th Oct. (1984). Representative samples of grain and straw at harvest
from different plots of various treatments were analysed separately for N, P and K
(Jacksen 1973). The uptake of N, P and K calculated by multiplying the concent-
ration of these nutrients in grain and straw with soybean yield in different treatments.
The total rainfall during the crop growing season (July to September) was 559 mm and
45immin years 1983and [984 respectively with maximum rains in the month of August.

The grain and straw yields were significantly higher in the irrigated plot (IW/CPE
0.6) as compared to the un-irrigated, in both the years (Table 1). The grain and
straw yields increascd significantly with the increased levels of phesphorus during both
the seasons. Significantly higher grain and straw yields were recorded under narrow
row spacing as compared to wider spacing during both the years. Similar results
were reported by Scoot and Batchelor (1979) and Lomera and Pava (1983).

The N, Pand K contents of grain and straw were significantly higher in irrigated
plots as compared to the un irrigated ones. Similarly the contents of N, Pand X in-
creased with increase in phosphorus levels as well as increase in row spacing except
phosphorus content in straw due to row spacing,.

Receved on 9.11.198%
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TABLE 1. Grain and straw production g/ha, 100 seed weight (g) of soybean as influenced by
irrigation, phosphorus and row spacing.

Treatments Grain yield Straw yield Test weight
(g/ha) {q/ha) (100 seed, g)
1983 1984 1983 1984 1983 1984

*Irrigation Schedules

I + 1 7.84 9.2% 11.28 1001 9.30 7.77
1, 9.00 10.10 15.15 11.24 9.80 .15
CD at 5% 0.095 0.113 0.456 0.119 0.109 0.166

**Phosphorus levels

Py 7.53 9.28 10.45 9.80 9.20 7.72
P 8.16 9.60 12.70 10.43 9.46 - 7.87
P, ' 8.99 8.79 14.56 10.84 9.65 8.10
CDat5% 0.109 0.132 0.526 0.138 0.126 0.192

**+*Row spacing

5 : 8.93 10.23 14.92 11.01 6.13 7.52

Sy 8.213 9.47 i2.34 10.44 9.29 7.94

s3 ‘ 7.53 8.96 10.45 9.8l 9.98 8.23

CDat5% 0.503 0.183 0.880 0.789 0.185 0.277

* 1, == No irrigation, I, = 0.3 IW/CPE, I, = 0.61W/CPE
** Py = Okgha P, = 40kg/ha P, = B80kgha

¥ 5 = 30cmrow S; = 45cmrow 83 = 60 cmrow
spacing spacing spacing

The data regarding the uptake of the nutrients by soybean (Table 2) revealed
that nutrient uptake was significantly better when irrigation was applied at TW/CPE
0.6 as compared to no irrigation in both grain and straw during both the years. The
uptake of N, Pand K in grain and straw significantly increased with the increasing,
phosphorus levels during both the years. The highest levels of phosphorus applica-
tion resulted in the maximum uptake of N, Pand K due to closer inter-relationship
between N and P metabolism in plant cell. Similar result was reported by Hoque er al.
(1984). The data further revealed that the uptake significantly decreased with increasing
row width in grain and straw during both the years, since there was a corresponding
decrease in the vield also. Similar result was reported by Singh and Singh (1983).
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Thus the findings of these studies reveal that for increasing yield and autrient
uptake of soybean the crop should be grown under irrigation and high phosphorus
level with narrow row spacing.

R.L. RajruT, 1.P. KAUSHIK and O.P. VERMA
INKVV Zonal Agricutural Research Station,
Morena. (M.P.)

HOQUE, M.5., MOLLIK, MS.A., ALl. M.L. and MHUIYA. Z.H. (1984), Effect of phosphorus
application on phosphcrus  absorption and yield of soybean in two scils of Bangladesh using
32 P as tracer. J. Nuclear Agric. Bio.. 13 (2):44-47.

JACKSON, M.L (1973). Svil chemical analysis. Prentice Hall of India Pvt. Ltd. New Delhi.

LOMERA, E.C. adn PAVA, H.M. (1983), Yield and agronomic trials of Clark 63 soybean cultivar as
affected by plants density population and phosphorus fertilization. CMV. J. of Agril. Food
and Nutrition, Philippines § (3):617-631.

SCOOT, H.D. and BATCHELCOR I.T. (1979). Dry weight and leaf area production rates of irrigated
determinate soybean Agron. J. T1 (5):776-782.

SINGH, U.B. and SINGH, U.R. (1983). Response of soybean to irrigation and phosphorus application
in Chambal command J. Maharashira Agrif. Univ. 8(2):175.
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GENETIC COMPONENTS AND COMBINING ABILITY ANA-
LYSIS OF OIL CONTENT IN INDIAN MUSTARD

Qil content of seed is anessential component of oil yield per unit area in Indian
mustard (Brassica juncea 1. Czern & Coss.). There is considerable variability for oil
content in this crop in Indian and recently introduced germplasm lines of exotic origin.
In the present study an effort has been made to find out the genetic components of oil
content. Twelve parental lines, seven from India, four from USSR and one from
Canada were involved in a dialie! mating design excluding reciprocals. These lines
were, RH 30, Varuna, Kranti, RH 785, Prakash, RH 7859, RC 781 from India; EC
126741, EC 126743-2, EC 126745, EC 126746 from USSR and Domo-4 from Canada.
The tweive parental lines and 66F; cross progonies were grown in single row cach with
6m length in randomized block design in two replications under normal (22 Oect. 1985)
and late (8th Nov. 19835) sown conditions. Under each planting date, there further
twoenvironments, viz,, natural and artificially created epiphytotic conditions. Thus
the four different environments were, normal sown natural condition (E)),
normal sown epiphytotic (E;); late sown natural (E;) and late sown epiphytotic
conditions (E,). The distance between rows was kept at 30cm and plants within row
were maintained at 15 cm by thinning after 3 weeks of sowing. Loamy soil of the
experimental plot was fertilized with 80 kg N/ha and was irrigated twice. Five plants
were randomly selected from each entry at harvesting time and the seed lot of
these plants was analysed for oil content (percent) by NMR (MK IIT A New port).
The genetic components of variation were worked out as per Hayman (1954) whereas
combining ability analysis was done using methed 2 Medel! 1 of Grifting (1956).

There were significant differences among the parental lines as well as among
the crasses in respect of ¢il content and seed yield. The genetic parameter which mea-
sures the variance due to additive genetic effects was significant in all the environments
(Table 1}, Similarly the non-additive components, H, and H, were also significant
in all the environments. However, the magnitude of non additive gene effcct H, was
higher as compared to additive gene effects (I3} in all th: environments. The ratio
(H,/D)* also indicated the presence of over dominance under all the environments.
Distribution of negative and positive allels among the different parents was a symme-
trical in all the environments. The ratio (4DH}! + F/ @DHt - F attained
the value of more than unity which reveaied that the dominant genes were more frequ-
ently distributed than the recessive genes in the parents in all the envirenemnts. The
ratio, h%/H, indicated invoivement of one major gene group in the inheritance of oil
content in all the environments. The heritability estimates were moderate. The above
observations as a whole indicated prevalent role of non-additive genetic components
in the control of oil content which {s in agreement with the earlier findings (Yashpal
and Singh 1986). However, the significant values of additive components indicated
that there was still some scope of oil improvement by pedigree selection also. Based
on the pooled analysis of gca in the four environments, RH 7859 was the best general

Received on 29.11.'89
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TABLE 1. Estimates of genetic components of variance for oil content in Indian mustard

in four environments,

Components of variation

Environments
E, E, E; E,

D 11.05%* 7.43*%* 12.26%* 9.66**

4+ 2.512 + 2.60 + 2.65 + 206
H, 24 21+ 19.03** 29.71%* 23.24“

+ 5.02 + 520 4+ 5.30 4 4.13
H, 18.83%+* 15.47%* 24.06%* T 19874+

+ 418 +  4.33 +  4.41 4+ 3.44

4.46 0.70 4.44 2.36

+ 2.79 4  2.89 + 2.93 + 2.30
F §.07 3.06 2.51 1.36

+ 5.69 + 5.9 += 6.01 4+ 4.68
E 0.37 0.27 0.24 0.20

+ 0.69 + 0.72 + 0.73 +  0.57
Degree of dominance 1.479 1.600 1.556 1.550
Symmetry of genes 0.194 0.203 0.202 0.213
Proportion of dominance 1.655 1.296 1.140 1.095
and recessive alleles.
Groups of genes exhibiting 0.237 0.045 0.184 0.119
dominance effects
Heritability (n.s.) 0.451 0.489 0.551 0.530
2 6.682 4.920 0.050 0.512

¥ P j— 0‘

combiner followed by Kranti, RH 30 and Prakash. Interestingly these genotypes are
also important from seed vield point of view. A yellow sceded exotic genotype,
EC126743-2 was also identified as a good combiner. ’

Of the 66 crosses only varuna x EC126746, Varuna x ECI126741, Kranti %
EC126746, Krantt % RC781, Prakash x EC 126743-2, RH7859 x EC126745, RH
7859 x ECI26746, RH7859 x EC126741 and RH78%9 x Domo-4 exhibited signi-
ficant and positive sca effects {Table 2) in all the four environments. 1t is further evi-
dent that out of these crosses only Prakash x EC126743-2 and Kranti x RCT781 had
the parental lines with significant positive gea effect. These crosses are, therefore,
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promising and arc expected to be the desirable base material for oil content improve-
ment by selection.
Harr SINGH and YASHPAL,

Department of Plant breeding Haryana Agricultural University,
HISAR-125 004, Haryana

GRIFFING, B. 1956. Concept of geners] and specific combining ability in relation to diallel crossing
system, Ayst, J. Biol. Sci. 9:463-93 .

HAYMAN, B.I. 1954. Theory and analysis of diallel cross. Gener. 39:789-809,

YASHPAL and HARI SINGH, 1986. Genetic aschitecture of oil content in Indian mustard in two
environments. Cruciferae News Letter 11:34.
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POD SHATTERING IN SOYBEAN (GLYCINE MAX (L) MERILL)

Pod shattering in soybean is one of the major lacunae that takes a heavy toll
of prqduce. The present investigation with 15 promising varieties including three
controls was undertaken with major emphasis on their pod shattering behaviour.

The experiment was conducted in Kharif, 1987 with quadruple rcplicated rando-
mized complete block design. Each plot was divided into two segements one of it was-
harvested at harvest-maturity for collecting data on pod-seed yield, the other was left
for collecting data on pod-shattering.

It was observed that at harvest-maturity (R-11 stage, after, Anenymous, 1971)
the three varieties viz., JS-1515, JS-1608 and JS-1625 showed no shattering losses,
whereas all the three controls expressed losses from 26.29% to 67.5%, (Table-1). Similar
results were obtained by Tiwari and Bhatnagar (1988) regarding JS-2, Pb-1 and Shyamar
After 10 days of harvest/maturity these very three promising varicties still
did not shatter. FEight varieties viz., §5-75-5, J8-200 B, JS-1564, IS- 989, 1IS-i562,
JS§-1006, J5-1504 and JS-865 exhibited pod shattering under 25% at harvest-maturity,
Hence these were grouped into the catagory of varieties which do not shatter, (Anony-
mous, 1985}, However, twenty days after harvest-maturity the differences for
this character among all the varieties were scemed to be fast vanishing and crossing
the economic threshold limit.

The yield data, by and large, showed a similar trend. Therefore, these
non-shattering cultivars may show promise for breeding.

It is suggested that the time is ripe when farmers should become aware and
harvest their precious soybean crop at harvest-maturity or at on earliest possible date

P.C. UrADHYAY, AND V. K, PARADKAR
Regional Agricultural Research Station,
Chindwara - 480001 (M.P)

ANONYMOUS, 1971. Jowa State University of Science and Technologp, Cooperative Extensoin
Service, Ames, Towa, Special Report (Rev.) June. P.P. 17.

ANONYMOUS, 1985. Annual Report of Grain legume Improvememt Program, IITA, Ibadan,
Nigeria, P.P. 272-285.

TIWARI, S.§’. a;d3BHATNAGAR, P.5. 1988. Pod Shattering of Soybean in India J, Oilseeds Res.
5(1): 92-93.
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EFFECT OF SOME CULTURAL FACTORS ON GROWTH AND

SPORE GERMINATION OF ALTERNARIA CARTHAMI
(CHOWDHURY)

Safflower is affected by many diseases amongst which alternaria leaf spot is very
important. Environmental conditions affect the development of the disease to u great
extent. Spore germination is a pre-requisite for infection of host by fungal pathogen.
The effect of temperature, hydeogen ion concentration (pH) and differcnt media were
studied to find out the optimum conditions required for optimum growth and sporu-
lation of Alternaria carthami.

Seven media, i.e., Asthana and Hawker's Cornmeal agar, Czapek’s agar, Potato
dextrose agar, Plain agar, Rice meal agar and Richards agar were tested for their effect
ion growth of Alternaria carthami, Twenty milli-litres of molten sterilized medium
was poured in pre-sterilized petridishes of 9 cm. diameter. Seven milli meter discs were
cut with the help of sterilized cork borer from the margin of seven day old culture of
the fungus grown in petridish on Potato dextrose Agar and one disc of culture was
placed aseptically in the centre of each petridish containing solidificd medium. The
plates were incubated at 25 -+ 2°C. The data were recorded for radial growth after eight
days of incubation.

. Three temperatures 20 °C, 25°C and 30°c were tested. The spore suspension
was made in iap water. A drop of spore suspension was placed on cavity slide and
incubated at different temperatures. The observations were recorded after 24 hours
of ncubation. The per cent germination was calculated based on spore germination
per microscopic field.

Five pH levels, viz, 4,5,6,7, and 8 were used. The tap water was adjusted with
0.1 N HCI, 0.1 N NaoH using digital pH meter. The spore suspension was prepated
for each pH level separatcly in test tubes. One drop of spore suspension of each pH
level was placed in cavity slides. Three replications were maintained for each pH
level. The cavity slides with spore suspension of Aiternaria carthami were incubated
at 25 °C and the germination was recorded after 24 hours.

Out of seven media tested (Table 1) Potato dextrose agar medivm was the best
(83mm) followed by cornmeal agar in eight days. No growth on plain agar was re-
corded. Growth pattern was fluffy on PDA corn meal agar while submerged on Rice
agar, appressed on Czapek’s agar, Richards agar and Asthana and Hawker's agar. Pi-
gmentation of fungal colony also differed to some extent in different media. According
to Fohim (1966) Potato dextrose agar medium was the best for hyphal growth and
sporulation of Alternaria spp.

The data (Table 2} reveal that the temperature influenced the germination of
Alternaria carthami. Among three temperatures tested maximum percentage {58.33%0)
Received on 11.6.'90 : :
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TABLE 1. Growth of Alterncric carthami on different synthetic and non synthetic media.

Media Colony Growth Colony pigmentation
(dia. mm) Pattern Front Reserve

Asthana and Hawker™s 56 Appressed Brown Brown
Corn meal agar 62 Fluffy Black Black
Crapek’s agar 23 Appressed Brown Black
Potato Dextrose agat 83 Fluffy Brown Black
Plain agar . . No growth — — —
Rice meal agar 43 Submerged Black Black
Richard’s 38 Appressed Black Black

TABLE 2. Effect of different temperature level or spore germinacion of A. carthami.

Temperature
(°C) Spore Germination
20 36.36
25 58.33
30 47,80

TABLE 3 . Influence of pH on spore germination of Alternaria carthami.

pH

Spore Germination
P4

sa

op =3 S n &

26
39
68
13
30

of germination was at 25°C. Chowdhury (1944) also reported that 25-30°C to be
The spores of Alternaria carthami germinate

optimum for the growth of A. carthami.
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well under wide range of temperatures ranging from 21 to 30°C (Bock, 1964, Boelema
and Ehlers, 19767). Fohim (1966) reported 25°C to be the best for the spore germi-
nation of Afternaria spp.

The data (Table 3) show that the spore germination varied at different pH
levels. However, the highest germination (68 %) occured at pH 6 followed by pH 7
(56%). Arya and Prasad (1952) also reportcd pH range of 5 to 6.5. suitable for my-
celial growth and conidial formation of Alternaria carthami.

G.K. AWADHIYA
Agricultural College, Raipur - 492 102. (M'P.)

ARYA H.C. and PRASAD (1952). Alternaria blight of linseed Indian Phytopath, 5 (1) : 33-59
BOCK, K.R. (1964) Purple blotch of onion in Kenya. Arn. appl Soil. 54 (2):303-391.

BOELEMA, B.H. and J.LH. EHLERS, (1967). Alternaria Blotch of onion Frag. S. Agri. 43 (7):15
CHOWDHURY, 5. (1944}. An Allernaria diseases of Safftower. J. fndian Bot, Soc. T8:59-65.

FOHIM, M.N* (1966). The effert of light and other factors on the sporulation of Alternaria porri
Trans, Br. Mycol, Soc. 49(1):73-78.
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A CASE OF DOWNY MILDEW OF SUNFLOWER IN
MADHYA PRADESH

Downy mildew of sunflower (Helianthus annus L.}y caused by Plasmopara spp.
is an important disease that contributes to substantial crop losses in temperate regions
(Kolte, 1985). 1In Iadia, this disease is reported from the state of Maharashtra only
(Mayee and Patil, 1986). In Kharif 1990, the disease was observed in the experimental
crop of sunflower at R.AK. College of Agriculture, Sehore, This is the first report
of its occurrence in the staie of Madhya Pradesh where the sunflower is being intro-
duced for commercial cultivation.

Only a few plants of sunflower varicty *Morden” were infected in the area where
sunflower crop was not previousiy grown. The affected plants were stunted showing
epiphyllous mottling on upper leaves. The mottling was observed mainly near the
base of the leaf. The affected leaves were thickened and tips were curled downward.
On the corresponding areas of the mottling, the hypophyllous downy growth of the
fungus consisted of sporangiophores and sporangia. The sporangiophores emerged
through the stomata and were hyaline to pale coloured and non septate. They were
straight and branched monopodially at right angles 3-6 times. The sporangiophores
measured 130 - 500 ¢ (average 316 1) in size bearing sporangia singly at tips of branches.
The zoosporangia were elliptic to lemon shaped, mostly papillate, light coloured and
11.2-25.3x11.2-16.8» {average 16.0x12.7u) in size. The disease was observed on
plants approximately one month old. Further studics could not be conducted because
the crop was subsequently damaged badly by Alrernaria kefianthi. The causal fungus
is identified as Plasmopara helianthi which forms a species of Plasmopara halstedii
(Farl.} Beri and de T. complex. Mayce and Patil (1986, 1987) reported that Plasmo-
para halsteaii was the causal agent of downy mildew of sunflower in Maharashira
state, The occurrence of the diseasc in a new sunflower production area of Madhya
Pradesh may be atiributable te sced borne transmission of inoculum. Systemic
symptoms were observed on only a few young plants,

Thanks are due to Dr. R.K. Joshi, Scientist (Plant Breeding) Sehore for supply

of seed of sunflower.
S.C. AgrawalL, R.K. GuprTa, AND K.V.V. PRASAD,

Dept, of Plant Pathology.
R.A. College of Agriculture,
Sehore-466 001, (M.P.}

KOLTE, 8.1. 1985 Piseases of Annual Edible Oilseed Crops Vol III. CRC Press, Inc, Boca Raton,
Florila, pp 154.

MAYEE, C.D. and PATIL, M.A. 1986. Indian Phytopath. 39:314 (Abst.)
MAYEE, C.D. and PATIL, MA: 1987. Tropical Pes: Mcrogement 33:81-82.
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LEAF SPOT OF GROUNDNUT CAUSED BY
SCLEROTIUM ROLFSII SACC.

Scleretium rolfsii Sacc. 1s an important pathogen causing mainly collar and stem
rot symptoms in a large number of host plants including groundnut (Aycock, 1966).
During a disease survey in Narsinghgarb district, leal spot sympioms were observed
on plants of groundnut cultivar AK 12-24. Collar rot and stem rot symptoms were
observed on the same plants. This paper deals with the study made on leaf spot
symptoms,

In the ficld, the lcaf spots were observed mostly on lower leaves of several
groundnut plants. The spots were 2-7 mm in diameter, mostly circular with greyish
centres and reddish brown margins surrounded by chlorotic zones. When coalesced
with each other, they preduced blighting symptoms. White to brown and round
sclerotia were attached in the ccatre of the spot on lower leaf sutface on isolation,
the infected tissues yield a fungus with white feathery mycelium, later preducing
brown, small and round sclerotia. The fungus was identified as Scleratium rolfsii,

Pathogenicity of the fungus was testcd on groundnut plants (AK 12-24) main-
tained on flasks containing sterilized water, The test plants were kept in moist chambers
made of bell jars. Inocufations were done with and without injuries on peticles, upper
surface of leaves and lower surface of leaves. A single sclerotium from the 7 day old
culture, was used as inoculum for each inoculation site. Suitable unineculated con-
trols were maintained. Small brown spots developed on leaves within 24 hours after
inoculation.

The spots enlarged on leaves quickly gafuing moslty circular shape with dark
brown border. Rotting of petiole tissues with brown discolouration was induced,
but no well defined margin of the spot was observed. All inocufations were success-
ful. Later, white to cream coloured sclerotia developed on the lower surface of the
imoculated leaf. Sclerofium roffsii was isolated {vrom infected tissues. The fungus
produced larger and darker sclerotia on Potato dextrose Agar medium as compared
with sclerotia preduced on the host plant surface.

S. rolfsii is considered mainly a scil-berne pathogen attacking mostly the collar
or the stem portion of the host plant. However, in few cases like black gram, it
infected the foliage and caused leaf spot symptoms (Mishra ¢f al. 1971). The small
sclerotia are probably dispersed from the soil to the leaf surface through the rain
splashes (Aycock, 1966).

S. K. AGRAWAL
Dept. of Plant Pathology
R.A. College, of Agriculture, Sechore-466001. (M.P.)

AYCQOCK, ROBERT, 1966, Stem rot and other diseases caused by Sclerotivm rolfsi.  Nerth Caro-
lina Agricultural Experiment Station Technical Bulletin Nu. 174, pp 202, . .

MISHRA, R'P. KHARE, M.N. and CHAND. J.N. 1971, [ndian Phyiopark. 24.:609-611.
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CYTOGENETICS OF FIRST BACKCROSS DERIVATIVES OF
BRASSICA JUNCEA X BRASSICA HIRTA HYBRIDS

While interspecific hybridization in the tribe Brassicaceae has been widely used
to transfer gene(s) across the interspecific boundaries (Ayotte et al., 1988; Chang
and Cr:te, 1982; Yamagishi ef a/., 1980: Johnston, 1974), gene transfers between B,
juncea and B. hirta Moench (Syn. Sinapis alba 2n=24, §8) have been usnsuccessful
because several pre and post - zygoetic incompatibility barriers limit the production of
sexval hybrids between the two species (Downey et afl., 1980). The production, mor-
phology and cytology of the first successful sexual hybrids of B. juncea X B. hirta winl
be reported elsewhere. Herein we report the results of the first backcross derivatives
of the interspecific F, hybrids and B. juncea. The present investigation was undertaken
to transfer leaf blight resistance from B. hirta to B. juncea.

Following bud pollination technique, the original interspecific hybrids between
B. juncea X B. hirta and their subsequent backcrosses to B. juncea cv VYaruna were
easily obtained. For meiotic studies, pollen mother cells (PMCs) of the first back-
cross plants were fixed in 1:3 (acetic acid:alcohol) overnight, stored in 709, alcohol
and squashed in 19 acetocarmine.

Backcrosses of the B. juncea X B. hirta ¥y hybrids to B. juncea were easily acco-
mplished. Since our attention was primarily focussed on transfer of leaf blight resi-
stance from B. hirra to B. juncea, backcrosees of the F, hybrids to B. hirra were not
attempted. Pollen stainability of the BC, plants ranged from 85.0 to 95.09%.

Meiosis was studied in 5 BC, plants. Based on meiotic data collected on the
allotriploid (ABS) hybrids {2n=130), most backcrosses to B. juncea were expected to
have between 30 to 35 chromosomes. The observed chromosomes of BC, plants
ranged from 31 to 34 and none of counts lay outside the expected range of chromeo-
some numbers. This suggests that only hypo-and hyperploid female gametes made -
their contribution to BC| zygote formation and chromosomes of B. hirta were tra-
nsmitted at a high rate.

TABLE 1. The mean chromosome associations ani range values (in parentheses) in
PMCs of B. juncea x B hirta BC1

No. of plants No. of PMCs Chromosome asscciations at M1
studied. analyed- 2n I II II v
5 70 31-34 6.11 11.90 0.94 0.014

3-14) (10-14y 02 {©-1)

*IILII1 and IV indicate univalent, bivalent, trivalent and tetravalent, respectively.

Received on 17.6.'91
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The data on chromosome associations at Mctaphase-1 are presented in Fablc 1.
The average chromosome pairing was 6.11 univalents, 11.90 bivalents, 0.94 trivalents,
and 0.014 quadrivalents per mciocyte. The most commeon cenfigurations included
1ZI04+1 HI+-50(22.8%), 13 I+ TIT+51(14.2%), and I EI-+1 HII+8 1 (5.7%).
Of the 70 PMCs studied, trivalents were observed in 64 cells (91.4%). Quadrivalents
which suggest translocaticns in the F; hybrids were recorded in 1.43% of PMCs.

Tne telative ease of obtaining backcrosses of interspecific Fy hybrids to B..
juncea in conjunction with a high frequency of trivalent associations at metaphase I
and high sced fertility of BC, plants suggests that possibility of genetic crossing over
to reconstruct the B. juncea genome does exist and leaf blight resistance can be stabi-
lised in B. juncea background by repeated selection and backcrossing.
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EVALUATION OF DIFFERENT SPRAYERS FOR THE CONTROL
OF GROUNDNUT LEAFMINER,
APROAEREMA MODICELLA DEVENTER.

Groundnut crop is subjected to the attack of several inscet pests of which, leaf-
miner { Aproacrema modicella Deventer) is a major one in many South Asian and South-
East Asian countries (Reddy, 1978). The groundnut is mainly grown during Kharif
season under rainfed conditions in Karnataka and suffers the maximum damage due to
the pest during July-August. Application of recommendcd insecticide with the
available high and low volume sprayers is a tedious job wunder dryland situations.
Thercfore, there is much scope for the evaluation of plant protection appliances which
can minimise the quantity of scarce water used in spraying thereby cncourage dryland
cultivators to take to chemical pzst control. So with a view to finding cut the efficacy
of different sprayers against leafminer, the present investigation was under taken.

This experiment was conducted during the Kharif seasons 1987 and 1988 with
JL-24 variety of groundnut. The different treatments included in the study are pre-
sented in Table 1. Totally two sprays with monccrotephos 36 SL (625 ml/ha/spray)
were given at peak infestation of the pest. The quantity of water used was 625,250
and 12,5 litres/ha in High volume, Low volume and Ultra Low Volume (ULV) sprayers,
respectively. The observations on the number of leafminer larvae/20 leaflets were
made on five randomly selected plants 24 hours before and 72 hours aftzr the treat-
ment,

The results (Table-1} obtained in Kharif 1987 indicated that 72 hours after the
first spray, all the treatments were found to be on par with each other but differed sig-
nificantly from untreated check. The least number of larvae 0.2/20 leaflets were re-
corded with ULV sprayer with 10 per cent sugar solution afier second spray during
1987. Similar trend was also noticed during 1988 with the minimum of 0.70 and 0.20
larvae/20 leaflets after first and sccond sprays, respectively, with ULV sprayer (109
sugar solution). However, statistically all the treatments were found to be en par
with each other in reducing the larval population and proved superior over untreated
contrel. These findings are in confirmity with the reports of the earlier workers
(Chandrasekharan and Mahadevan, 1987).

The economics of different sprayers revealed that ULV sprayer with 10 per cent
sugar solution had given the highest cost-benefit ratio during both the vears and the
next best was ULV sprayer. Therefore, ULV sprayers can be used for spraying meno-
crotophos 36 SL @ 625 ml/ha for mitigating groundnut leafminer population. Since
the canopy of groundnut is at lower level to the applicator, it may not cause any health
hazard 1o him. Therefore, ULV sprayers can more efficiently be used under deryland
conditions, wherever water is scarce. In addition, a single person can cover an area
of our hectares a day as against two persons covering two hectares with low volume
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sprayer and less than a hectare with high volume sprayer. The only care that has to
be exercised is to have a better protective clothing to the applicator.

The authors are grateful to AICRP on oiiseeds for providing facilities.
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U.L.Y. sprayer for the control of the groundnut leafminer. J. Oilseeds Res. 4 (1):139-140.

REDDY, D.B. 1978. Insect pests, discases and nematodes of groundnut {(Arachis hypogaea L.) recor-
ded in the Souih-East Asia and pacific Region. Technical document No, 1]5, FAO, Rome.
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