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CYTOPLASM IDENTIFICATION IN SESAME (Sesamum indicum L.)

S. THIRUGNANA KUMAR!, S. THANGAVELU? S.R. SREERANGASAMY?
and A. JOHN WILLIAM FELIX*

ABSTRACT

The significant differences observed between direct and reciprocal F) and F, populations as well as the direct and
reciprocal back cross progenies revealed that the cytoplasm of §.00028 differed from the cytoplasms of §.0327
and AC.No. 673.3.130.12 for fourteen and ¢leven out of sixteen characters respectively. Similarly, the cyloplasm
of 8.0327 diffefed from the cytoplasm of AC.No. 673.3.130.12 for thirteen out of sixteen characters studied. 1t is
concluded that §.00028 §.0327 and AC. No.673.3.130.12 may have different cytoplasims.

Key words: Sesame, cytoplasm; segregaling population.

INTRODUCTION

The differential contributions of parents to their
offsprings have been studicd as far back as 1765
by Kolreuter {cited in Roberts, 1929} and Mendcl
(1865). This has traditionally been done by
comparing cither the F, hybrids from reciprocal
crosses {Cockerham and Weirs, 1977) or the F;
population derived from the reciprocal Fi’s. A
comparison of reciprocal F;, F; and back cross
‘populations provides unequivocal information on
the cytoplasmic differences among genotypes
{Bhat and Dhawan, 1969); Mosjidis and
Yermanos (1984), Bhat and Dhawan (1969) have
shown that reciprocal differences can be
determined by the simple ‘t” test. Michaelis (1954)
has very clearly demonstrated that physiologically,
genetically or geographically divergent types are
more likely to reveal cytoplasmic cflfects than more
closely related ones. Reciprocal differences in
sesame has been reported by Pal (19435), Mudhy
and Hashim (1973), Murthy (1975), Dijigma
(1984), Bhagawan Dora and Kamata (1987) and
Anitha (1988). However, so far, no rcport has

uncquivocally unveiled the cxistence of
cytoplasmic genetic system in sesame, hence the
present investigation was formulated to excavate
the existence of different cytoplasmic genetic
system in sesame, which will be of immense use
in the exploitation of hybnd vigour.

MATERIALS AND METHODS

A total of 1168 genotypes of sesame which were
raised in uniform environment were cvaluated for
1000 seed weight and classificd as large (above
mean + 1 S.D), medium {in between mean + 1
5.D) and small (mean - 1.5.D) sceded genotypes.
OCut of these 1168 genotypes evaluated, 207
genotypes comprising large, medium and small
sceded genotypes were selected and raised in the
ficld. The selfed sceds of the genotypes were
harvested separately and evaluated for seed size.
The genotypes which were grouped in their
respective classes consistently in the two
consecutive evaluations were identified and
selected. Accordingly, the genotypes namely
§.00028, 5.0327 and AC N0.673.3.130.12 was
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not traceable. The genotypes from Tamil Nadu
may also be from different sources. The genctic
diversity has been reported (Thirugnana Kumar,
1991). The present inquiry was formulated to find
out the cytoplasmic differences among these three
genotypes which differ consistently for seed size.

Six generations namely Py, P, F, | F,, B,, B, of
three direct crosses and their reciprocals werc
produced. The crosses are $.00028 x S. 0327,
S. 00028 x AC. No. 673.3.130.12 and S$.0327
X AC.No. 673.3130.12. Reciprocal crosses were
developed by making plant-to-plant reciprocal
crosses belween 1wo genolypes. The crosscs were
made during September, 1988. Seed sct was good.
During January, 1989, three fourths of the F, sceds
from the six crosscs wWere sown along with their
parents and back crossed with their respective
parcnts by keeping Fi’s as ovule parents to get
direct and reciprocal back cross seeds. Fi’s were
also sclfcd to get F seeds. During July 1989, the
remaining one fourth of the crossed sceds were
sown along with their parcnts, Fy’s By’s and B,’s
in Randomized Block Design with jwo
replications. All the three parents, their first and
second gencration hybrids, and direct and
reciprocal back cross hybrids were scifed. A
sample size of 20 plants in parents, and F,’s and
60 plants in F,’s and back crosses were utilized
for 1aking obscrvations.

Data recorded on sixteen characters were utilized
to find out the cytoplasmic diflerences among
these three parents. Significant (t'test) differences
between direct and reciprocal Fy and F,
popuiations and diffcrences between B, ’s of direct
crosses and B;’s of reciprocal crosses were also
laken into consideration (Dani and Kohel, 1989),

RESULTS AND DISCUSSION

In the cross $.00028 x §.0327, significant
differences existed between the direct and
reciprocal F populations for days to maturity,

Journal of Qilseeds Research

plant height, number of branches and flowers,
length and breadth of sceds, weight and volume
of 1000 seeds, and oil content. The B, of the direct
cross diffeced significantly from the B, of its
reciprocal cross for the aforementioned characters
except weight and volume of 1000 seeds. In
addition, they also differed for number and volume
of capsules, density of sceds, seed yield, total dry
maticr production and harvest index (Table.1).
Similarly, the B, of the direct cross differed
significanily from the B, of its reciprocal cross
for days to maturity, plant height, number of
branches, breadth of secds, weight of 1000 seeds,
seed yield and (otal dry matter production. The
result indicated that the cytoplasm of 8.00028
differed from the cytoplasm of §.0327 for fourteen
out of the sixtcen characters studied.

In the cross §.00028 x AC.No. 673.3.150.12,
significant differences existed between the direct
and its reciprocal F| populations for days to
maturity, plant height, number of branches and
flowers, volume of capsules, weight and volume
of 1000 sceds, oil content, and total dry matter
production (Table 1), The direct and reciprocal
F: populations diffcred significantly for days to
maturity, plant height, number of seeds per
capsule and length and breadth of sceds. The B,
of the direct cross diffcred significantly from the
B; of its reciprocal cross for days to maturity, plant
height, number of capsules, sccds per capsule,
tength and bread(h of sceds, density of seeds, oil
content, seed yield and total drv matter
production. Similarly, the B, of the direct cross
differed significantly from the By of its reciprocal
cross for days to maturity, plant height. volume
of capsules, sceds per capsule. length of sceds,
oil content, seed yicld and total dry matter
production. The result implicd that the cytoplasm
of 5.00028 differed from the cytoplasm of AC.No.
673.3.130.12 for cleven out of sixteen traits
investigated,
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In the cross 5.0327 X AC. No. 673.3.139,12,
significant dilferences existed between the direct
and reciprocal F, populations for plant height,
number of branches, flowcrs and capsules, weight
and volume of 1000 sceds, oil content, and total
dry matter production. The direct and reciprocal
F, populations differed significantly for days to
maturity, plant height, number of flowers and
capsules, volume of capsulcs, length of sceds, seed
yield and total dry matter production. The By of
the direct cross diffcred significantly from the B,
of its reciprocal cross for plant height. number
and volume of capsules, weight of 1000 seeds and
oil content. Similarly, the B; of the direct cross
differed significantly from the B, of its recipracal
cross for days 10 maturity, plant height, volume
of capsules, sceds per capsule, volume of 1000
sceds, density of sceds, oil content, sced yield and
tolal dry matter production. The result suggested
that the cytoplasm of 5.0327 diffcred from the
cytoplasm of AC.No. 673.3.130.12 for thirtecn
out of sixteen characters analyzed. (Table 1).

The significant difference observed between direct
and reciprocal F, and F> populations; as well as
the dircct and reciprocal back Cross progenics
cevealed that the cytoplasm of 8.00028 differed
from the cytoplasms of 5.0327 and AC.No.
673.3.130.12 for fourtcen and cleven out of
sixteen characters respectively. Similarly, the
cytoplasm of §.0327 differed from the cytoplasm
of AC. No. 673.3.130.12 for thirteen out of sixteen
characiers studied. 1t is concluded that S.00028,
$.0327 and AC.No. 673.3.130.12 may have
different cytoplasms. It is carnestly suggesied fo
hopefutly incorporate the identified different
cytoplasmic system in the development of
cytoplasmic genic male sterile system in hybrid
breeding of scsame. Efforts may be made to
incorporate the reported genic male sterility
(Osman and Yermanos, 1982) in the identified

cytoplasmic back ground.
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GENETIC VARJABILITY IN SUNFLOWER

B.R. PATIL, *M. RUDRARADHYA: C.HM. VIJAYAKUMAR, H. BASAPPA, and
K. VIRUPAKSHAFPA,
University of Agricultural Sciences, Bangalore-560065 (India)

ABSTRACT

The analysis of variance revealed sigmificant genotypic differences for all the thinteen characters studied. The
range of variation was maximum for number of seeds per head (SHMollowed by weight of head (HW) and seed
yield (SY). By and large, higher mean value was associated with greater range. The magnitude of variation was
maximum for HM followed by SY, Oil yield per plant (OYP) and 8H. The characters plant height (HT) and days
10 fifty per cent Qowering (DFF) were less affected by environment showing a close correspondence between GCV
and PCV, while characters such as HW, 8Y, OYP and SH were the most affected. High heritability estimates with
low genetic advance was abserved for characters DFF, HT, stem diameter at the base (SDI), number of leaves
(LN) and oil content (OC) implying less genetic gain if selected upon, while selection for HW,SY, OYP and S
possessing high GCV, moderate h? and high GA in the material under study is expected 1o result in considerable
genelic gains. Lowest values of GVC, it and GA were observed for Glled seeds (FS), suggesting that this

character cannot be improved effectively by selection.

Key words: Genelic variability, heritability; genetic advance.

INTRODUCTION

Genetic variability is basic 10 rational plant
breeding (Simmonds, 1983). The variability
present in sunflower is reperted to vary from
considerable (Singh and Yadava, !986;
Chaudhary and Arand, 1987) to marked (Anand
and Chandra, 1979) for various quantitative
characters. A wide range of variation has been
reported for secd vield and secd number (Velkov,
198%) and other important components of yicld
(Virupakshappa and Sindagi, 1988). Besides, a
high expected genetic advance is reported for vicld
(Srinivasa, 1982). In general, characters which
posscssed greater vanability were reported 10 show
more expecied genetic advance (Chaudhary and
Anand, 1987) studics involving limited number
of ¢ntrics. Thercfore the present study was
undertaken involving a large numbcr of diverse
collections,

MATERIALS AND METHODS

Two hundred and twenty five genolypes of
sunflower representing various countries (U.S A,

Turkey) of the world were grown during dry
scason of 1995 under irrigated conditions, The
experiment was conducted in a simple lattice
design. The spacing between and within the rows
were maintained at 60 and 30 cm respectively,
Five competitive plants were sclected at random
for recording observation on growth |, yicld ang
phenological characiers. Analysis of variance ang
cstimates of genotypic and phenotypic coeflicientg
of variation, broad sensc heritability and expecteq
genetic gain were worked out following usug)
methods.

RESULTS AND DISCUSSION

The analysis of vanance revealed significan
genotypic differences forail the thirteen characterg
studied (Table 1). The range of variation wag
maximum for seeds/head (141-1632) lollowed by
total weight of head (7-494) and seed yicld /plang
(3-75). whilc it was lowesl in the casc of SDj
(0.4-2.3) and SDI (0.9-3.0). Though thy
comparison between characters is uncalled for,
the results would apparently remain same evey,
after standardization with the corrcsponding

Part of the Mastcrs Thesis, submitted by the first author to the university of Agricultural Scienceg,

Bangalore-560065, Karnataka statc,
Received for publication in August, 1996
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means. 1 lecads to say that there exists an
association between mean values and the range.
In other words, higher mean was associated with
high range. 1t means, thcre is betler scope for
sclection for SH, AW and SY comparod to others.

However, it would be erroneous to infer on the
magnitude of variability based on range as a
paramcter. Therefore, phenotypic and genotypic
variances and other components of phenotypic
coefficient of variation (PCV) and genotypic
coeflicient of variation (GCV) were cstimated. It
is evident from the Table 2 that characters which
showed greater range exhibited higher magnitude
of variance (phenotypic and genotypic). However,
magnitude of variance and variability are not to
be misunderstood. For meaningful comparisons
among characters for variability, standardization
with respective mean values was done to pet PCVs
and GCVs. It is clear that using coefficient of
variation as a measure, the magnitude of variation
was maximum for HW followed by 8Y, OYP and
SH. These results are generally in agreement with
the reports of Virupakshappa and Sindagi (1988),
Velkov (1989), Khan and Islam (i991) and
Gangappa (1991).

On the other hand, carcful examination of the
variances and coefficient of variation indicated
that there was no difference between phenotypic
and genotypic variance and PCV and GCV for
some of the characters. For cxample, the
characters HT and DFF showed little or no
difference, which would mean that those
characters were less affected by environment,
while characters such as HW, SY, OYP AND SH
were the most affected.

However, high variance values alone are not the
determining factors of the expecled progress that
could be made in respect of quantitative traits

Journal of Qilseeds Research

(Falconer, 1981). It was suggested that the GCV
together with the high h? estimatcs would give a
betler picture of the extent of genetic gain to be
expected under selection. In the present study,
high h? estimates were obtained for DFF (99%)
followed by HT (97%), sd1 (73%). LN (72%) and
OC (71%). Similar resulis have been reported by
varshney and singh (1977), Lakshmanaiah (1980)
and Venkateshwaralu (1980), However, in
general, characters with high h? did not posscss
greater variability (high GCV). In other words,
characters with high GCV showed modcrate h?.
Incidentally, those characters also showed higher
GA. Johnson et. al. (1955) suggested that h?
considered together with GA is more reliable in
predicting the eflect of sclection than 12 aloae.
Therefore, sclection for HW, SY, OYP and SH
which posscssed high GCV, moderate h? and high
GA in the material under study is expected to
rcsult in considerable genetic gains. While
sclection for DFF, HT, SD1 and LN where only
hZwas high is not expected to result in maximum
genetic gains, Lowest values of GCV, h? and GA
were obscrved for FS suggesting that this
character cannot be improved effectively by
sclection,
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CORRELATION AND PATH ANALYSIS IN SUNFLOWER*

B.R. PATIL, M. RUDRARADHYA, CHM. VIJAYAKUMAR
H. BASAPPA and R.S. KULKARNI
University of Agricultural Sciences, Bangalore - 560065 (India)

ABSTRACT

Correlation studies in sunflower revealed that seed vield was positively associated with growth and yield components.
Among yield components, correlation of aumber of seeds per head was maximum followed by weight of head.
The plant height (HT) followed by stem diamenter at the base (SD1) showed greater magnitude of correlation
The within and between correlations of growth and yield components were positive. Days to 50 per cent flowering
(DFF) showed non-signiftcant association with almost all characters including seed yield and oil content, except
number of seeds per head (SH). Oil content (OC) was negatively associated with all growth and yield components.
The correlations among yield components were positive, encouraging rapid improvement of yield. Path coefficient
analysis showed that the direct effect was maximum for number of seeds per head followed by 100-seed weight
(TW)and weight of head (HW) in respect of both seed yield and oil yield (OY P). The maximum indirect effect for
any character was through seeds’head (SH) which isell was a major direct contributor. These characters are
dependable for the improvement of yield and oif yield of sunflower.

Key words:  Correlation;, path analysis;, sunflower.

INTRODUCTION

The objectives of any plant breeder include
selection from a natural population or from the
one developed by him for onc or several characters
(Simmonds, 1983). Yield is a complex character
which cannot be improved {o a greater extent on
its own. Because, it is influenced by a set of other
characters known as yield components which are
related among themselves and with yield either
favourably or unfavourably. In general, in most
crops, the associations among yicld componcnts
are reported to be undesirable thercby hindering
the rapid progress that could be made.

Various kinds of associations have been reported
in sunflower. The length of developmental phascs
before and afler flowering were independent of
morphological characters (Chervet and Vear,
1990}y while seed weight was reported to be
positively associated with duration of vegetative
phase. Hence, it would be necessary 1o know what
kind of reclationship exists among and between

morphological and yield components and whether
a given relationship is a true relationship.
Therefore, the present study was taken up to study
correlation and path analysis involving 225
diverse genotypes in order to make some general
inferences.

MATERIAL AND METHODS

The experiment consisting 225 accessions
originating from as many as 24 countries, was
laid out in a 15 x 15 simple lattice design, during
dry season of 1995 under irrigated conditions. A
spacing of 60 cm between the rows and 30 cm
between plants in a row was adopied. The
observations were recorded on five randomly
sclected plants. Genotypic corrclations were
computed as per Weber and Murthy (1952). Path
coeflicient analysis was carried out as suggested
by Wright (1921) and illufrated by Dewey and Lu
(1957). The characters which exhibited significant
correlation with seed yicld were considered for
path analysis.

*  Paitof M.Sc. (Ag) Thesis, submitted by the first author to the University of Agricultural Sciences,

Bangatore-560 065, Karnataka State.
Received for publication in  August, 1996
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RESULTS AND DISCUSSION

Genotypic correlations

Based on the naturc of relationship, the characters
could be grouped into morpho-physiological/
phcnological (DFF): growth (LN, HT, SD1, SD2);
yicld components (HD, HW, SH, FS, TW) and
yield characters (SY, OC, OYP). It is evident from
the results (Table 1) that seed yield was positively
associated with both growth and yield
components. However, among yield components,
the corrclation of seeds/head (SH 0.91) was
maximum followed by weight of seed (HW 0.83}.
While plant height HT (0.80) foliowed by Stem
diameter (5D) showed greater magnitude of
corrclation among growth characters.

On the other hand, the within and between
corrclation of growth and vield components were
positive. Interestingly, the corrclation between
certain growth characters (HT, SD1, SD2) and
some vicld components (HD, HW, SH) were of
greater magnitude compared to others. The only
phenological/morpho-physiclogical character,
days to 50% flowering (DFF) showed non-
significant association with almost all characters
including seed yield and oil content, except SH.
The oil content (OC) was ncgatively associated
with ali growth and yield components. However,
the magnitude of correlation was Tow, while the
derived yicld character, oil yield on plant {sced
yield x oil yield) showed positive association with
most of the characters except OC and DFF.

The positive associations among various
characters have been reported by several workers
(Abdel-Gawad et af., 1987, Alam et al., 1987,
Mishra et al, 1985, Omran ef al, 1979). The
observed positive association between DFF and
SH is in explicable, while seed weight is reported
to be positively associated with duration of
vegetative phase (Cecconi ef af., 1989). Lack of
association between DFF and seed yicld/plant
(8Y) gives ample scope 1o sclect for desired early
flowering and high yielding types. Fortunately,
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SY is reportcd to be desirably and negatively
associated with days to maturity (Rag et al., 1987).
Unlike other crops, one of the interesting features
in sunflower as reflected by the present study is
that the correlations among all yield components
were positive which would be encouraging inthe
rapid improvement of yicld. Though, OC is
negatively associated with most of the characters
including SY, its lower magnitude would not affect
much in the simuliancous improvement of yield

"and oil content.

Path analysis

Path analysis carricd out in respect of both seed
yicld and oil yicld (Table 2) showed that the direct
effect was maximuin for SH followed by test
weight (TW)and HW in respect of both seed yield
and oil yicld. The maximum indircct effect for
any charactcr was through SH which iiself was
major coniributor. Similar results have been
reported by many authors (Pathak et al., 1983,
Dbaduk et al., 1985, Mishra et al., 1985; Diaz et
al., 1985). On the contrary, the direct effect of
HT and HD was observed to be maximum by some
workers (Anand and Chandra, 1979); Giriraj et
al., 1979; Alba and Greco, 1980). It was
intcresting to note that the direct and indirect
cflcets of number of filled seeds (FS) was very
less, while the number of seeds per head (SH)
was an important character with maximum dircct
and indirect effects, giving an indication that
probably the variability for PS is less. In fact, the
variability for FS was the lowest of the 13 tiaits
studicd in the present material. It means that FS
and SH are associated positively, which was
observed to be true (Table 1). Also, the
relationship of FS with 8Y and OYP was not true
(Table 2).

From the above resulls, it would be reasonable to
suggest that a breeder engaged in the
improvement of sunflower yield and oil content
should lay greater emphasis on the number of
seeds per head, test weight and total weight of
the head.
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EFFECT OF MOLYBDENUM, ZINC AND CALCIUM ON
PRODUCTIVITY OF GROUNDNUT (Arachis hypogaea Gaertn.)*

K.N. GEETHA, A G. SHANKAR and K. SHIVA SHANK AR
Department of Agronomy and Forestry, Universily of agricultural sciences, GKVK campus,
Bangalore-560 065, India.

ABSTRACT

A field experiment was carmied out on an Alfisol at the Main Research Station of University of Agricultural
Sciences, Hebbal, Bangalore during 1991 to study the effect of seed treatment with molybdenum, zinc+ molybdenum
and calcium + zinc + molybdenum on the growth and yield of TMV-2 groundnut (drachis hypogaea). Initialiy,
laboratory studies were conducted to fix the tolerance limits of the micronutrienis for seed treatment. The Tesults
indicated that root growth improved with root dry weight raising from 0.41g in Rhicobtum treated control 10 (.48,
0.50 and 0.47g per plant and leaf area from 708 cm? te 780, 816 and 857 cm? with 8g Mo, 8g Zn + Mo and 4g Ca
+ 7 + Mo per kg seeds respectively. The number of pods increased with most of the treatmenis, thus, increasing
pod yicld by 23 to 60 per cent. Compared to 2312 kgtha with Riuzobitan treated control, Kg Mo treatment gave
2688 kg while Bg Zn+Mo gave 3548 kg'ha. Use of Rhizobium alone increased crop yield by 11.7 per cent
compared 1o control. However, the oil content was not influenced by Rbizobium moculation.

Key words: Seed treatment: groundnut, molybdenuny, zine: caléium; productivity.

INTRODUCTION

In Karnataka slate, groundnut is the leading
oilsecd crop with an arca of 1.186 million hectlarcs
accounting for 51.43 per cent of total area under
oil seed crops (2.306 mha). However, its
productivity is low. Micronutrients Zn and Mo
singly and combinedly have been found to
influecnce productivity of groundnut
(Shivashankar, 1985 and 1987). Since studics on
influences of sccondary and micronutricnts on
groundnut crop are limited, the present study on
the effect of seed treatment of Mo, Zn + Mo and
Ca +Zn + Mo on the growth and yicld of
groundnut was taken up.

MATERIALS AND METHODS

Four sets of laboratory experiments were
conducted to test the tolerance Jimits of groundnut
to varied levels of miolybdenum, zinc
+molybdenunt and calciugn + zing + molvbdenunt.
Groundnut seeds were treated with sodium

molybdate (39% Mo) and in the form of zinc
+molybdate (60:40) and zinc + calcium
+molybdenum(30:30:40). As per the procedure,
4 per cent sucrose solution in case of Mo
treatments and with methyl salicylate as a binder
in casc of Zn +Mo and Ca + Zn +Mo trcatments
were used. The sceds after treating were sown on
germination paper placed in petridishes and were
kept under laberatory conditions, The germination
percentage was recorded. Afler examining the
tolerance of groundnut crop to sodium molybdate
and compounds of zinc + sodium molybdaic and
calcium + zinc +molybdate at varicd levels from
0 to 16g/kg sceds. two levels of 4 and 8g of cach
compound were sclected for further studics.

Based on the results obtained. a ficld experiment
was conducted in the main rescarch station,
University of Agricultural Sciences, Hebbal,
Bangalore, during the late AAarif scasons of 1990
and 1991 in an Alfisol with a pH of 5.6 EC of
0.20 dsm'! (Richards 1954} and with contents of
0.39 per cent of OC (Piper 1966), 160 kg N/ha

*  Part of the M.Sc. (Ag.) thesis submiticd to Agronomy Depantment, University of Agricultural
Scicnces, Bangalore during May 1993 by the first author.

Received for publication in  October, 1994,
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{Alkalinc pcrmanganate method, Subbaiah and
Asija, 1956), 13.5 kg P.OJha (Jackson, 1973),
200.2 kg K-O/ha (Jackson, 1973), exchangeable
Ca (meq/100g soil) 2.3 (Complexometric titration
method). Available Zn 0.38 ppm and Available
Mo (.32 ppm.

In the ficld experiment response of groundnut to
micronutricnts was studied with the treatments
laid out in a split-plot design having 4.2 m x 3m
gross plot size and 4.2 m x 1.3 m net plot with
four replications. TMV-2 variety of groundnut was
used as test crop,

Treatment combinations

Control

Control + Rhizobium

Molybdenum @ 4g kg seed
Molybdenum @ 4g kg'! sced + Rhizobium
Molybdenum @ 8g kg! sced
Molybdenum @ 8g kg'! seed + Rhizobium
Zinc + Molybdenum @@ 4g kg! sced

L B A T R o

Zin¢c + Molybdenum @ 4g kg! sced +
Rhizobium

9. Zing +tMolybdenum @ 8g kg!' seed
10.  Zinc + Molybdcnum @ 8g kg seed +

Rhizobium

11.  Zinc¢ + Calcium + Molybdenum @ 4g kg'
seed

12, Zinc + Calcium + Molybdenum @ 4g kg
sced + Rhizobium

13, Zinc + Calcium + Molybdenum @ 8g kg'!
secd

14.  Zing + Calcium + Molybdenum @ 8g kg'!
seed + Rhizobium

At the time of sowing, nitrogen as urea,
phosphorus as single super phosphate and
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polassium as muriate of potash wcere applied at
the recommended dosage (10 kg N, 30 kg P.O;

and K;O ha'!). The seeds were dricd in shade
before sowing. Sceds were sown 15 cm apart in
furrows at the rate of 2 sceds per hill. After 20days
of sowing, in trcatments with Rhizohium, TGR-
40 suspension was injected ncar the stem region
of cach plant and all the normal operations were
carriedout.

Plants were watered before uprooting and were
uprooted carefully alongwith root system. Roots
were washed to remove the adhering soil. Radicle
length of the three randomly selected plants from
each plot was measured. The mean length of mean
root per plant was worked out. Afier taking the
above crop growth observations, the root portion
was dried at 70°C in the oven and the weight was
recorded. Leaf arca was measured using a Leaf
Area Meter (LI-COR 3000 modcl) Qil content of
the kernel was recorded using a Nuclear Magnetic
Resonance Spectrophotometer.

RESULTS AND DISCUSSIONS

From the laboratory experiments it was
ascertained that 4 and 8g of micronutrients were
tolerable in respect of germination, root and shoot
growth. The combined treatments were cqually
eflicient as Mo alone (Table 1).

It was obscrved that nonc of the treatments
effecied sced germination significantly. Though
sced trentment with g sodium molybdate brought
down the germination {o 75 per cent compared to
92.5 per cent in control {(Subbaraman and
Sclvaraj, 1989: Yuan et al., 1990).

The main root length was significantly higher in
all the treatments (3.3 to 5.4 ¢m) comparcd to the
control (2.5 cm). The Zn +Mo at both the levels
were on par with cach other (3.3 and 3.7 cm). Tt
was observed that the main root length was
significantly highest in treatment with 8g Mo per
kg sced (5.4 cm) fotlowed by Ca+ Zn + Mo at 8g
per kg seed (4.7).
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Table 1. Effect of seed trestment of Mo, Zn + Mo and Ca +Zn +Mo ea the germination, main roct length,
shoot length and number of rootlets per seedling of groundnut (8 DAS, lab studics).

sl. Germination % Mamn root length (em) No. of Shoot length
No. Treatment 8 DAS 8 DAS 20 DAS rootlets/scedling  {em) (8 DAS)
(& DAS)

1. Control 925 2.5 52 233 3.8

2. Mo dg'kg seed 90.0 33 57 23.3 35

3. Mo &g/kg seed 75.0 5.4 5.2 16.5 56

4. Zn +Mo 4g/kg sced 87.0 33 6.1 320 39

5. Zn +Mo 8g/kg seed 97.5 3.7 53 24.4 10

6. Ca +Zn +Mo 4g/kg seced 95.0 39 49 32.8 33

7. Ca+Zn+Mo8gkgseed 925 4.7 52 209 43
F-test NS * * * .
Ch@@ 0.05 0.53 0.51 282 0.85

* Significant @ 5% level (Average of 4 replications) NS - Non-significant

Table 2. Main root length, root dry weight and leaf area in groundnut as influenced by interaction Mo,
Zn +Mo and Ca +Zn + Mo x Rhizobium

At 60 DAS At 50 DAS

Main root length Root dry weight Leaf area (cm2/plant)
Sl Treatments (vm/plant) (g'plant)
No. Rhvizobium Rhizobium Rhizobium

Without  With Without With Without With
1. Control 12.8 13.1 0.39 0.41 7048 708.3
2. Mo 4g'kg seed 11.4 12.1 0.40 0.45 724.7 896.9
3 Mo Bg/kg seed 12.6 13.1 0.40 0.48 649.4 779.5
4. Zn +Mo 4g/kg seed 12.9 13.2 036 0.40 604.6 7633
5. Zn +Mo 8g/kg sced 12.0 12.8 0.44 0.47 619.3 8513
6. Ca +Zn +Mo 4p/kg seed 12.1 13.0 .41 0.50 711.5 816.1
7. Ca + Zn+ Mo Rg'kg seed 127 14.2 0.36 0.47 6853 8577

Mean 12.4 13.1 0.39 0.45 6853 810.4
SEm+ CD@ 5% SEmz CD@ 5% S.Em CD@ 5%

- For comparing subplot
treatments at fixed level of 027 0.80 0.02 0.07 3144 95.38
main treatment

- For comparing the main

treatments at fixed or 0.44 1.34 0.05 0.14 57.324 176.232
different levels of sub

ireatments
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The number of rootlets per seedling was 23.3 in
control and the treatments with molybdenum at
4p per kg seed, Zn + Mo at 8g per kg were on par
with it. The highest number of rootlets were seen
in Ca+ Zn + Mo 4g per kg sced (32.8/scedling)
and Zn + Mo at 4g per kg seed (32/seedling) which
were on par with each other (Shivashankar. 1985).
These were followed by the treatment with Za +
Mo at 8g per kg seed (24.4/seedling). It was also
observed that with cach compound the number of
rootlets got reduced significantly with higher level
(Shivashankar and Hagstrom, 1991),

The shoot length was significantly highest in
treatment with sodium molybdate at 8g per kg
sced (5.6 cm) followed by Ca+Zn+Mo 8g per kg
seed (4.3). The least shoot length was with Zn +
Mo at 8g per kg sced (3.0). The rest of the
treatments were on par with each other (Gupta
and Potalia, 1987, Lumpungu and Muicba, 1983).

The data from ficld experiment indicated that the
main root length, root dry weight and leaf arca in

groundnut were significantly influenced by seed

trecatment with Ca + Zn + Mn (Table 2).

At 60th day, the treatment with Ca +Zn +Mo at
both the levels with Rhizobium were superior (0
their respective controls. The ircatment with Ca
+ Zn + Mo (8g/kg sced) with Rhizobium gave the
highest main root length of 14,2 cimv/plant which
was on par with its lower level of 4g/kg sced with
Rhizobiun (13,0 cm plant). The treatment with
Ca +Zn +Mo (8g/kg sced) with Rhizobinn was
superior to the rest of the treatments. Syncrgistic
effect of Rhizobium and the presence and
availability of Mo were beneficial (Burton and
curely, 1966; Shivashankar, 1976).

Root dry weight was improved in groundnut at
all siages with Rhizobium treatment. At the 60th
day, Mo at 8g/kg seed, Zn +Mo at 8g/kg sced and
Ca + Zn + Mo at both the levels all treated with
Rhizobium were superior to those without
Rhizobium. Similar results were observed by
Shivashankar (1976 and 1987). Leaf arca of
groundnut in the presence of Rhizobium
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inocutation was significantly superior to the
controls. At the 30th day, all the Mo treatments
showed significant improvements in the leaf area
in the presence of RAizobium inoculation. The
three-way intcraction at 50th day indicated that
with Rhizobium +Mo alone at 4g/kg seed (896.9
cm¥plant) was superior to the control with or
without Rhizobium and four other trcatments
without Rhizobinm viz., Mo (8g/kg sced) and Ca
+Zn +Mo (+g/kg sced).

Hundred kernel weight, pod yicld and oil content
in groundnut were favourably influcnced by
treatment with Mo, Zn +Mo and Ca +Zn +Mo
(Table 3).

Hundred kernel weight in control (33.3g) was on
par with Mo (kg seed), Zn +Mo (8g/kg seed) and
Ca +Zn +Mo {(4g/kg sced). In all, these were
superior to Mo at 4g per kg sced (Dhillon ef al.,
1977); Lumpungy and Mutcba, 1983). However,
this treatment with lower dose of Mo was on par
with the lower dosc of Zn + Mo and higher dose
of Ca +Zn +Mo.

The Rhizobium inoculated treatments were found
to be superior to those without Rhizobium
inoculation.

Two-way interaction indicated that hundred sced
weight in Zn + Mo at 4g per kg seed, Ca +Zn
+Mo both at 4 and 8g per kg seed witli Rhizobiumn
inoculation were superior to respective treatments
without Rhizobiwm whercas, the 1est of the
treatments without Rhizobium were on par with
their respective controls.

Three-way interactions indicatcd that the
treatment with 8g per kg Mo with Rhizebiun had
the highest hundred kemel weight of 35.2g, which
was on par with almost all the treatments excepl
with Mo at 4g per kg seed or without Rhizobium
and Zn + Mo 4g per kg sced without Rhizobium.
The hundred kernel weight increased with most
ol the treatments, thus increasing pod yield by
23 10 60 per cent comparcd to 2312 kg/ha with
Rhizobiwm treated contro! (Paker and Harris,
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3. Hundred kernel weight, pod yield and oil content in groundnut at harvest as influenced by

ble . a:
Ta interaction of Mo, Zn +Mo and Ca +Zn + Mo x Rhizobium.
e ——
Hundred kemnel weight (g) Pod yield (kg/ha) Oil per cent

st Treatmants Rhizobium Rhizobinm Ritizobinm
No Without With Without With Withoul With
. Control 327 339 2016 2312 470 463
2 Mo dgkgsced 28.6 29.5 2177 2285 470 15.6
3. Mo 8gkgseed 34.4 35.2 2634 2688 476 488
4 Zn+Modgkgseed 313 334 2484 3522 46.5 46.3
5. Zn +Mo 8g/kg seed 3313 34.1 3in 3709 47.1 47.3
6. Ca+Zn+Mo 4g/kgseed 323 337 3387 3548 47.0 473
7. Ca+Zn+Mo8gkgseed 319 335 2473 3413 46.8 49.1

Mean 321 333 2621 3068 47.0 472

SEmzx CD@ 5% SEm:x CD@ 5% S.Emz Ch@ 5%

- For comparing subplot
treatments at fixed level of 0.39 1.18 i68.1 5i0.0 0.5 1.5
main treatnient
- For comparing the main
treatments at fixed or INE 365 164.4 502.0 0.5 1.4

different levels of sub
treatments

1962; Murvin and Shumbin, 1969). The 8g Mo
{reatment gave 2688 kg, 8g Zu +Mo (reatment
increased it 1o 3709 kg and 4g Ca +Zn +Mo gave
3548 kgsha. Lower response in some (reatments
at higher levels of micronutrients could be due to
toxicity effects. Molybdenam could be highly toxic
to the Rhizobium lcading to complete or partial
loss of nodulation (Sims et af., 1974
Shivashankar et al., 1975). However, inoculation
of the Rhizobium improved the situation
marginally. In general, it was found that
Rhizobium increased the pod yield of groundnut
from 2621 kg in control 10 3068 kg per hectare
registering a 1.7 per cent improvement,

In the treatment with Ca +Zn + Mo at 8g pet kg
of secd, the higher proportion of Zn + Mo together
must have masked the effect of calctum (Martinez,
et al., 1977, Yet the toxic effect of Mo in this
treatment must have been nullificd by Ca which

promoted extensive root growth. Zinc is also
known (o enhange both dry matter and kernel
weight of groundnut (Srinivasan and Velu, 1982;
Malewar ef al., 1982), Thus, the combined cffects
of Zn + Mo and of Ca + Zn +Mo were superior to
mere molybdenum sced treatment when
inoculated with Rhizobium,

The oil percent was highest with Ca + Zn + Mo
8g per kg sced (49.1%) which was ont par with 8g
per kg sced molybdenum with RhAizobium was
beneficial in providing high vields whereas the
treatment, Ca +Zn +Mo at 8 per kg seed was
helpful in raising the oil per cent up to 49 per
cent (Lumpungu and Mutcba, 1983).
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INFLUENCE OF IRRIGATION AND FERTILIZATION ON SEED YIELD,
NUTRIENT UPTAKE AND FERTILIZER USE EFFICIENCIES IN
SUMMER SESAME (Sesamum indicum L.)
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ABSTRACTY

Field experiments were conducted to study the influence of irrigation, nitrogen and phospherus on sesame yield,
nutrient uptake and fertilizer use efficiencies. Seed yield and NPK uptake by sesame was significantly higher at
1.0 IW/CPE ratio but it was on par with 0.8 IW.CPE ratio and significantly superior 10 0.6 IW/CPE ratio.
Application of 50 kg N/ha 30 kg PoOsTha significantly enhanced the yield and nutrient uptake over control.

Higher N (100 kg/ha) and P(60 kg P205ha) levels did not provide any significant benefit. The agronumic elliciency
which is the product of apparent recovery and physiological efficiency indicated that tixe efticiency of the first
incremeny of N and P was more and decreased with increase in fertilizer dose under all the irrigation levels.

Key words:

INTRODUCTION

It is well documented that irrigation water
increascs fertilizer needs and its vse efficiency
(Van Keulen. 1986). Very little information is
available on sesame response to fertilization (N
and P) under variable irrigation levels, Likewise
studies on nutricnt uptake and use eflicicncy by
sesame are limited. Hence, the present
investigation was taken up to study the effcct of
irrigation, N and P on scsame yicld, NPK uptake
and fertilizer use cflicicncy.

MATERIALS AND METHODS

Field experiments were conducted at Students’
Farm, College of Agricullure, Rajendranagar,
Hyderabad, during summcr scasons of 1992 and
1993. The soil of the experimental site was sandy
loam in texture, slightly alkaline in reaction (pH
T4y with 245 kg N, 27 kp P,0Osand 31t kg KO
ha'. The average soil moisture retentivity at ficld
capacity and wilting point was 17.25% and
5.27%, respectively, in 60 cm soil depth, whereas
the average bulk density value was 1.52 g cm-,
The depth of ground watcr table from the soil

Sesame; Ffentilization; irrigation; yield; nutrient uptake.

surface was below 6 m during both the scasons.
The weather during both the seasons was fairly
dry and rainless except that a total precipitation
of 2.3 mm in 1992 and 4.8 mm in 1993 was
received.

The treatments comprising three irrigation levels
(0.6, 0.8 and 1.0IW/CPE ratio) in combination
with 0, 50 and 100 kg N hal and 0, 30 and 60 kg

P,0s ha! were tested in 323 partially confounded
design in 2 replications with block size of 9 plots
cach. The second order inlcraction was
confounded in the block. The measured quantily
of irrigation water was delivered to the crop by
installing a Parshall Flame (7.3 cm throat width)
in the irrigation channel. The irrigation water
depth was 5 cm and the CPE was measured from
U.S. Class A pan cvaporimeter. The total number
of irrigations under 0.6_0.8 and 1.0 [W/CPE ratio
in 1992 were 6, 8 and 10, respectively. The
corresponding number of irrigations in 1993 were
5.6 and 8, whereas the scasonal irrigation water
depthunder 0.6, 0.8 and 1.0 IW/CPE ratio in 1992
were 30, 40 and 50 cm and in 1993 were 23, 30
and 40 cm, respectively,

Received for publication in March, 1995
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Sesame varicty “Rajeshwari” was sown at 30 cm
x 10 ¢m spacing using 1.0 Kg seed/ha to achieve
a desired plant population of 3.33 takivha on 30
January in 1992 and on 2 Februoary in 1993, The
crop uniformly received 30 kg K.O/ha along with
entire P,Os as basal application, whereas N was
applied in 2 equal splits at sowing and 30 days
after sowing.

Nitrogen (Piper 1952). phosphorus and potassinm
contents (Jackson, 1967). In sced and straw were
estimated the N, P and K contents were multiplied
with sced and straw to compute N, P and K uptake.
The uptake values in conjunction with the sced
vields were used to calculate the feriilizer use
efliciency indices viz. Agronomic efficiency,
Physiological efficiency, Apparent tecovery
fraction and nutrient harvest index as suggested
by Nova and Loomis (1981),

RESULTS AND DISCUSSION

Seed yield and Nutrient uptake

Scheduling of irrigation at 1.0 TW/CPE ratio
recorded significantly higher seed yield but it was
on par with 0.8 IW/CPE ratio and significantly
superior to 0.6 IW/CPE ratio (Table I). NPK
uptake exhibited trends similar to that of seed
yicld in relation to irrigation except that each
higher level of IW/CPE ratio significantly
enhanced the N uptake. The low nutrient uptake
under 0.6 IW/CPE ratic could be due {o reduced
mobility of nutrients under water deficient
conditions and also possibly duc to reduced straw
and sced yicld. Increase in N-uptake duc to
frequent irrigation was also observed by
Metawally et al. (1984) and Vyas et a/. (1983).
Significant reduction in phosphorus uptake with
increased degree of moisture stress (0.6 IW/CPE
ratio) could be ascribed to slow movement of
phosphorus to the roots through reduced thickness
of water films, and this might have increased the
diffusion path length and reduced the P absorption
by roots. The nutrient accumulation was more in
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secd than straw which may be due to greater
remgbilization of nutricnts to reproductive organs.

Nitrogen effects

Application of 50 and 100 kg N/ha significantly
increased the seed yield, NPK uptake by scsame
over control (N Nitrogen), However, there was
not any significant difference between 50 and 100
kg N/ha. Availability of adequate nitrogen has
been shown to enhance leaf arca development
and yield attributes of sesame resulting in good
sced yield (Kamel ef al. 1983 Metawally et al.
1984 and Rao and Raikhelkar, 1993). Thus the
increased NPK uptake with application of N may
be attributed to the increased seed and straw yield
and partly due 10 high mobility of these nutrients
(Mctawally et /. 1984 and Rao et af. 1993).

Phosphorus effects

Application of 30 and 60 kg P,Os/ha were equally
effective and recorded significantly more seed
yield and NPK uplake over no phosphorus. This
increase may be attributed to beneficial role of
phosphorus in promoting root development and
proliferation and due 10 greater mobilization of
phosphorus with added P;Os {Rao er al. 1993),
However non significant response to higher levels
of P;Os; may be due to inhereni medium
phosphorus status of experimental soil.

Irrigation x Nitrogen interaction:

The sced yield and upiake of N by seed were
significantly influenced by IxN interaction, The
secd yield recorded at 50 and 100 kg N/ha both
under 0.8 and 1.0 IW/CPE ratio were on par and
significantly superior to other combinations.

Fertilizer use efficiencies

The apparent recovery fraction (ARF} of N was
highest by thecrop irrigated at 1.0 IW/CPE ratio
in conjunction with nitrogen @ 100 kg/ha,
Similarly irrigations at 1.0 IW/CPE combined
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Table 1. Seed Yield, N, P, and K uptake (kp/ha) by Sesame as influenced by irvigation and fertilizer (Mean

of 1992 and 1993)

R

Treatment Seed Yield Nitrogen uptake Phosphorus uptake Potassium uptake
(Kg/ha) Straw Sced Straw Seed Straw Seed
JWACPE Ratio
0.6 624 13.43 27.04 413 9.76 6.49 13.97
0.8 779 16.35 3230 4.77 1.9 837 17.98
1.0 861 19.72 3103 4.17 11.88 8.85 20.01
S.Em+ 30.5 0.53 4.6% .28 0.60 0.50 0.77
CD (0.05) 90.5 1.55 201 0.83 1.76 1.47 2128
Nitrogen (kg/ha)
[ 549 11.74 24.96 4.09 92.69 6.16 14.83
50 320 18.66 3436 4.62 11.76 833 18.13
100 878 19.62 35.05 4.96 12.16 9.21 18.94
S.Em+ 320 0.53 0.69 0.28 0.60 0.50 0.77
CD (0.05) 90.5 1.55 2.01 0.83 1.76 1.47 228
Phosphorus (kg/ha)
0 606 16.20 30.47 3.47 208 7.15 16.43
30 802 16.73 31.57 485 12.28 8.05 17.39
60 837 16.60 3233 533 13.24 8350 18.09
S.Emz 305 0.53 0.69 0.28 0.60 0.50 0.77
CDh(0.05) 90.5 NS NS 0.83 L76 NS NS

with 60 kg P,0s/ha contributcd to highest
apparcint P recavery. However, the apparent
recovery of N and P in gencral exhibited
descending trend with ascending levels of walcer,
N and P,O; (Tables 2 and 3).

The physiological efficiency of the crop increased
with increase in IW/CPE ratio from 0.6 to 1.0
under a given level (50 or 100 kg/ha) of nitrogen.
On the other hand at a given level (30 or 60 kg/
ha) of P,Q;, the PE was inversely related to IW/
CPE ratio (Table 2 or 3). Further it was also
observed that the PE of the crop was more at 100
kg N/ha and 30 kg P,Os/ha in comparison to other
levels,

The agronomic efliciency, which is a product of
ARF and PE, indicated that efficiency of first

increment of N or P,Os was more and it decreased
with additional increment, irrespeciive of
irrigation schedule, showing a diminishing
response of seed yield to lugher ievels of N and
P,0;. The nitrogen harvest index decreased with
ascending {evels of N under all the IW/CPE ratios.
Whereas the phosphorus harvest index showed a
quadratic response to P application.

Conclusion

From the present study it may be concluded that
scheduling of irrigations at 0.8 [W/CPE ratio in
conjunction with 50 kg N/ha and 30 kg P,Os/ha
is nccessary to realize higher sesame yield and
efficiency of applicd fentilizer nutricnts in sandy
loam soils during summer season.
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Table 2. Apparent N recovery (ARF), Physiological efficiciicy (PE) and Agronomic efficiency (AE) Under
different irrigation and nitrogen levels for summer sesame (Mean of 1992 & '93)

Treatment Seed Yield ARF PE. (Kg AE=(kg AE of Nitrogen
(IW/CPE, N kg/ha) (kgMha) for N sced/ kg N seed/ kg N extra N Harvest
(%) absorbed) applied) increment index
0.6 Ny 461.0 - - - - 0,698
0.8 Ng 5732 - - - - 0.639
1.0Ng 613.3 - - - - U658
0.6 Nsg 656.7 0.24 16.67 391 391 0.657
0.8 Ngg 848.0 0.34 1693 5.50 5.50 0.653
1.0 Nsp 9484 0.39 1748 6.70 6.70 G.635
0.6 N\ 702.0 0.15 17.05 241 0.91 0.650
0.8 Njgo 911.9 0.19 18.51 339 128 0.644
1.0 Nyog 1004.9 0.20 19.61 392 1.13 0.625

Table 3. Apparent P recovery (ARF), Physiological Efficiency (PE) and Agronomic Efficiency (AE)
Under diffeent Irrigation and Phosphorus Levels for Summer Sesame (Mean of 1992 & 1993)

Treatment Seed Yield ARF PE (Kg. AE of extra AL (kg seed’kg Phosphotus
(IWACPE, P kgha) (kgha) for P seed’kg P P increment P applicd) Harvest
(%) absorbed) index
0.6 Py 475.35 - - - - 0.521
08P 629.2 - - - - 0.704
1.06P 713.0 - - - - 0.706
0.6 Py 663.2 0.15 43.61 6.26 6.26 0.712
0.8 Py 8359 0.20 3336 6.90 6,99 Q.77
1.0 Pyg 9172 ] 0.22 30.10 6.80 6.80 0.720
0.6 Peo 690.2 .10 36.99 0.90 3.59 0.706
08P 868.0 0.12 3336 1.08 398 0.715

1.0 Pso 9532 0.14 2939 1.20 4.0 0715
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RESPONSE OF SAFFLOWER (Carthamus tinctorius L.) TO DIFFERENT
METHODS OF IRRIGATION

S.R. OZA, G.S. JADHAV, D.K. SHELKE and N.G. KURHADE

Co-ordinated Project for Research on Water Management, Marathwada Agricultural University,
Parbhani-431 402 (Maharashtra) India.

ABSTRACT

Field Fxperiments conducted a1 water management Research Project, M. A U. Parbhani and at NARPF, Aurangabad
during rabi 1990-91 through 1992-93 showed significant increase in seed yield of safflower with the appiication
of irrigation water over rainfed control, Seed yield of safllower with irrigation in furrows (60x15 cm) and skip
row furrow (45x20 cm) were on par and recorded significantly more yield than irrigation in alternate furrow
(45x20 cm} and paired planting (60+30x13 cm). The latter two irnigation methods were at par with treatments of
irtigation in furrow (45x20 cm) and flat bed. However, imigating safllower in skip furrow method resulted in 35%
saving of irrigation water besides providing high water use elliciency (WUE).

Key words: Skip - row furrow, paired-row furrow; altermate furrow irrigation

INTRODUCTION

Traditionally safflower is grown on vertisols with
residual soil moisture. However, rescarch work
done on irrigatcd safflower since two decadcs have
shown encouraging results, Safflower cannot
withstand water logged conditions caused by rain
or heavy irrigation which results in wilting. As
safflower needs limited moisture, it becomes
necessary to know how to apply limited irrigation
water. The research on this aspect is very meagre.
Therefore the present experiment was conducted
at Water Management Research Project,
Marathwada Agricultural University, Parbhani
and National Agricultural Research Project,
Aurangabad during rabi scasons of 1990-91 to
1992-93,

MATERIALS AND METHODS

A ficld experiment with Cv. Bhima was conducted
during rabi scason of 1990-91 10 1992-93. Soils
of Parbhani and Aurangabad are similar. The soil
of experimental site was medium deep and clayey
in texture, low in organic carbon and nitrogen,
medium in phosphorus and rich in potassium
content, with slightly alkaline reaction. The

moisture content of soil at 0.3 and 15 bar were 34
and 16 per cent, respectively with bulk density of
1.3 g/ce. The experiment was conducted in
randomised block design with four replications,
The treatments consisted of rainfed control (T,},
flat bed (45x20 cm), (T:), ridges and furrows

(45x20 cm) with ali furrow irrigation (T;), ridges
and furrow (45x20 cm) with alternate furrow
irrigation (T,) , ridges and furrows (60 x 15 cm)
irnigation of ¢ach furrow (Ts), paircd row (30+60)
x 20 cm with cach furrow (60 cm) irrigation (Tg)

and skipped row (T;). The irrigation water was
measurcd with the help of water meter at cach
irrigation and total quantity of three irrigations
is summed up as irrigation water (IW) of that
treatment. The irrigation water applicd differcd
in different methods because of varied spacing
between furrows as well as their wetted perimeter.
Soil moisture content before and after each
irrigation was monitored by gravimetric method
and expressed in volumetric units for estimating
the actual evapotranspiration (ETa) of crop. The
crop received 60 kg N, 40 kg P,Osand 40 kg KO
per hectare at the time of sowing. Aphid incidence

Received for publication in  September, 1995
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was kept under check by spraying Endosulphan
@ 0.07 percent. During 1992-93_ 3.8 cm effective
rainfall was received. The crop was harvested
during sccond fortnight of March in all the years
at both the focations.

RESULTS AND DISCUSSION

Results from the data of two locations indicated
ihat the maximum seed yields of safliower were
observed with nidges and furrow (60 x 15 cm)
(Ts) (1689 kg/ha) and skipped row - furrow
irrigation (T7) (1662 kg/ha) and these two
treatments recorded statistically similar yiclds.
However. they were significantly superior to the
rest of the treatinents barring T and T; (Table 1).
Further it was obscerved that wilt incidence was
more in flat bed and ridges furrow (45520 cm) as
compared to skipped row (T5) or ridges and furrow
(60x15xm) (Ts). In seed yield the treatment of

skipped row (T} performed equally well as that
of ridges and furrows (60x15 cm) whcre less
quantity of irrigation water (35% less as compared
to oilicr lavouts) was applied. Besides, skip furrow
meihod facilitics physical convenience in
operations such as spraving of insccticide,
irrigation, inter culture and harvesting. Low
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incidence of wilt in T; treatment might be the
consequence of less period of water stagnation
duc 10 presence of dry soil between two skip-row
furrows to absorb excess water and reduced
exposure of crop plants to saturated soil. This
trecatment (T7) also gave the highest water use
efliciency (WUE) of 66 kg/ha -cm at Parbhani
(Table 2). These results are in conformity with
those obtained by Rajput ef al. {(1981) who got
significantly more seed yicld of safflower with the
application of two or three post-sowing irrigations.
Further they also reported saving of 50 and 66
pereent irrigation water with the application of
irrigations through alternate ridges and furrows
and skipped row furrow (2:1) of 50 cm spacing,
respectively,
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EFFECT OF SULPHUR AND ANTITRANSPIRANTS ON YIELD
ATTRIBUTES, YIELD AND NUTRIENT UPTAKE IN RAINFED LINSEED
(Linum usitatissimum L,)*

J P KHARE, R.S. SHARMA' and N.K. SONI*
Regional Agricultural Rescarch Station, Sagar - 470 002 (M.P.)

ABSTRACT

Field experiments were carried out during winter seasons of 1989-90 and 1990-91 in clay loam soils of Sagar
{M.P) to find out the zffect of sulphur and antitranspirants on rainfed linseed cv. R552 revealed that increasing
rates of § application significantly increased seed and oil yickds upto 20 kg 8 ha'! mainly due 10 improvement in
capsule plant'!, seed yield plantt and 1000-seed weight. All doses of § application (10, 20 and 30 kg S ha'l)
significantly led to higher uptake of N, P, K and § aver control, but differcuices between closer levels were not
much. Foliar application of kuolin 6.1% at 30-DAS produced superior yield attnbutes than suncup 0.5% and
eycocel 0.5% and ultimately gave higher seed and ot yields Cycocel and control were at par in this regard. Use
of antitranspirants resulted tn significantly higher uptake of N, P, K and 8 than control. Kaolin 6% proved to be the
best followed by suncap 0.5% among the anitranspirants for yield and nutrient uptaks.

Key words: Antitranspirants; yield attributes, oil vield: uptake of N, P, K and 8,

INTRODUCTION

Linsecd is extensively grown as rainfed crop on
marginal lands in Vindhya platcau region of
Madhya Pradesh with low productivity (294 kg
ha''). Application of major nutricnts like N, Pand
K through fertilizers certainly helps increase the
productivity level to some extent. However,
intensive use of S-free fertilizers like diammonium
phosphate and urea and intensive cropping
systems have posed the problem of S-deficiency
in soils mainly for growing the oilsced crops. The
efficiency of applied N, P and K fertilizers also
reduced in S-deficicnt soils causing low yiclds
(Jain, 1986 and Singh and Sahu, 1986). This
necessitaics to study the S-requircment of oilseed
crops for improving the yiclds. The use of anti-
transpirants to reducc water losses through
transpiration in crops also appears 1o be a field of
extensive study for increasing the production in
rainfed areas (Singh ef a/. 1981). The magnitude
of differcnt sulphur levels and antitranspiranis for
improving the vicld of rainfed linsced widely
grown in Satpura platcau region of Madhya
Pradesh.

MATERIALS AND METHODS

Field experiments were conducted on linseed cv.
R552 during winter seasons of 1989-90 and 1990-
91 in clay loam soils at Regional Agricultural
Research Station, Sagar (M.P). The soil of the
gxperimental field had pH of 7.1 and contained
low available N (235 kg ha't), P05 (9.6 kg ha!)

and high available K;0 (394 kg ha'!). The rainfall
was 746.4 and 1990.5 mm during rainy scason
from June to September in the two consecutive
years of experimentation. A rainfall of 25.1 and
70.4 mm was received during the crop scason in
the iwo 1cspective years. The water holding
capacity and permanent wilting peint of the soil
were 36.6 and 21.3%. respectively. The
experiment was conducted in a “Haveli” ficld
representing the wsual rainfed linsced growing
condition of the rcgion. In “Haveli” fields,
traditionally rain waler is impounded in bunded
fields which is drained out a forinight before
sowing of winter crops. Sixicen treatments
consisting of four levels of sulphur (0, 10, 20 and
30 kg S ha'!) and four antitranspirants (no spray,

* Part of Ph.D. thesis submitted by scnior author to Dr. H.S. Gour Vishwavidyalaya., Sagar (M.P.)
1. Dept. of Agronomy, IN.K. V.V, Jabalpur (M.P)
2. Dept. of Botany, Dr. H.8. Gour Vishwavidyalaya, sagar (M.P).

Reccived for publication in November, 1991
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Kkaolin 6%, cycocel 0.5% and suncap 0.5%) were
tested in a 4-replicated randomized block design.
A uniform dosc of 30 kg N+10 kg P-Os ha'! was
given as basal through diammonium phosphate
and urca. Sowing was done by drilling 30 kg sced
ha' in rows 25 cm apart on 6 November, 1989
and 29 October. 1990. Sulphur was given through
gypsum (16% S} at sowing alongwith N and P
fertilizers. Spraying of kaolin, cycocel and suncap
was donc on 36th day stage of crop by using 250
liters of water per hectare. Oil content of seeds
was cstimated by Soxhelet extraction method
(ADAC, 1965). N(AOAC, 1965), P (Kocing and
Thompson, 1942) and K (Chensin and Yicn,
1951) contents of seeds and straw were analysed
1o work out the total uptake.

RESULTS AND DISCUSSION

Yield attributes and seed yipld

Yicld attributes viz., capsules plant'f, seed yield
plant-t and 1000-seed weight significantly
increased with increasing rates of S application
upto 20 kg S ha'! (Table 1). Further increase in §
Yevels did not show significant increase in yield
attributes and even seeds capsule! in both years,
As a consequence, sced yield ha! significantly

increased upto 20 kgs ha'! and yiclds tended (o
declinc with further increase in S dosc. Efficient
utilization of S by the crop probably improved
the vicld atributes and yiclds. Simiiar results were
reporied by Agarwal et ai. (1990) and Chourasia
et al. (1992).

Use of antitranspirants helped to improve above
mentioned vield attribuics over contrel. Kaolin
6% significantly produced higher seed viclds than
control and antitranspirants like suncap 0.5% and
cycocel 0.5%. Spraying of suncap also
significantly produced more seed yicld than
control. Improvement in yicld attributcs with the
us¢ of antitranspirants like kaolin and suncap
resulied in highcer yields. Cycocel being a growth
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retarder was unable to prove it's efficacy under
rainfed condition. Similar results have been
obtained by Singh er a/. (1981) in rainfed wheat.

Gil yield

Oil content significantly varied due to S-application
over control, but variations between the doses
did not show consistency in both vears. Oil yield
significantly incrcased upto 20 kg S ha'! and
further increase beyond this dose did not show
remarkable increase in oil yicld. Seed yield
appearcd to be dircetly related with oil yicld. There
was significant increase in oil yield upto 20 kg §
ha-t. Similar results have been reporied by Verma
and Swarnkar (1987). Application of
antitranspirants did not influcnce 0il content of
seeds over control. Kaolin produced significantly
higher oil output (2.38 q ha-') than control (1.85
q ha'') and antitranspirants like sucap (2.16 of
ha-) ¢cycocel (2.09 q hat). Seed yicld was at par
under cycocel and control, but former produced
significantly higher oil yield maiply due to more
oil content.

Uptake of nutrients

The N content of seeds and straw increased with
increasing level of S upto 30 kg ha'! level with
non-significant difference between 20 and 30 kg
S ha! (Table 2). The increased sced and straw
yields with higher N contents can be attributed to
increased N uptake through Sulphur application
upto 20 kg S ha'' (Table 3).

Different doses of S application significantly
increased P and K contents in secds and straw,
except P content in straw, over control, but
variations among the doses were not significant,
P oouent in seeds also declined marginally beyond
20kg S ha!. Thus was increase in seed and straw
viclds and higher concentration of nutrients duc
to S application upto 30 kg S ha'' in first ycar

and upto 20 kg S ha'l in sccond year. S-content
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Table 3. Effect of sulphur and antitranspirants on fota) uptake of nutrients by rainfed linseed

Total uptake of nutrients kg ha-t

Treatment Nitrogen Phosphorus Potassivm Sulphur
8990 90.91 £9-90 90-91 89-90 90.91 £9-90 903-91
S-level (kg hat)
] 52.76 3.5 277 125 5.75 1.4} 2.47 1.04
10 54.75 29.44 2.88 1.58 5.97 3.04 2.57 131
20 56.70 42.76 3.00 229 6.19 441 2.65 191
30 58.07 37.80 3.09 202 636 3.90 272 1.69
CD (0.05) 222 1.57 0.17 0.18 0.35 0.16 0.15 0.07
Antitranspirant
Control 51.30 31.08 268 1.68 5.58 3.22 2.40 1.39
Kaolin 6% 60.98 3579 325 1.90 6.63 3,68 2.84 1.59
Cycocel 0.5% 54.50 32.08 287 1.73 5.94 331 2.55 1.43
Suncap 0.5% 5566 34.36 2.94 1.83 6.07 154 251 1.53
CD (0.05) 2.22 1.57 0.17 0.18 0.35 0.16 0.]15 .07

increased significantly in §-treated plots upto the
highest level over control, but differences among
the doses were not much. Total S uptake increased
upio 30 and 20 kg S ha! in first and second years,
respectively with non-significant variations
among them, because S uptake was dircetly related
to the sced and straw yiclds. The above results
also corroborate the findings of Aulakh ef af,
(1985), Verma and Swarnkar {1986) and Aulakh
(1989). Application of autitranspirants r¢sulied
in numerically higher N. P. K and S contents in
seeds and straw over control, but the variations
were significant with respect to nutrient contents
of sceds. Kaolin proved to be the best
antitranspirant with regard to uptake of these
nutricnts. Suncap was the next best in this regard.
Cycoccl was not much uscful as it produced low
yields.
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PERFORMANCE OF SUNFLOWER AT DIFFERENT IRRIGATION AND
NITROGEN LEVELS DURING RABI IN RED CHALKA SOILS

M.D. REDDY and K. A. KUMAR '
Regional Agricultural Rescarch Station, A P. Agriculturaj University, Jagtial - 505 327.

ABSTRACT

Anexperiment was conducted at Regional Agricultural Research Station, Japtial during 1993-94 and 1994-95 in
red sandy loam soils to find out the effect of imigation and nitrogen levels on the performance of sunflower during,
rabi. The dry matter production and seed number per head signiticantly increased with increase in irrigation levels
from 0.4 to 1.0 IW/CPE ratio and nitrogen application from 0 to 90 kg N/ha. The interaction effect of irmigation
and nitrogen levels on pooled data of seed yield was significant. The seed vield increased significantly upto 30 kg
Nha at (.4 I'W/CPE ratio, while there was an increase up to 60 kg N/ha under 0.6 IW/CPE ratio and up to 90 kg
Neha under 0.8 and 1.0 IW/CPE ratio. The total water used (inclusive of ellective rainfall) under different irrigation
tevels was 179 and 214, 229 and 264, 279 and 310, and 329 and 349 mm in 1993-94 and 1994-95 respectively
in 0.4, 0.6, 0.8 and 1.0 [W/CPE ratio. The water use efliciency (WUL) was higher under low lvels of water
supply and il increased with corresponding increase in N levels from 010 90 kg N'ha,

Key words: Irrigation; nitrogen levels; water use efficicncy

INTRODUCTION

The sunllowcer crop is being grown intensively in
Northern Telangana from 1992 onwards due Lo
remuncrative price and water shoriage., The arca
under the crop has increased from negligible in
1990-91 to 78 thousand ha in 1993-94
(Dircctorate of Economics and Statistics, AP,
1993-94), The crop is grown from Scplecmber
onwards undcr irrigation in different soil tvpes,
Application of 20-50 kg N/ha (Shiv Kumar ef al.
1973 and bhosale et al. 1994) has been reported
to incteasc the seed vicld depending on availability
of soil moeisture, Sunflower responds to applied
N with increased soil moisture status (Pal and
Yadav, 1974; Pal. 1981) but, application of N did
not enhance moisture usc efficiency, The irrigation
scheduled at 0.6 or 0.8 1W/CPE ratio during
vegetative and 1.0 at later stage was found to give
higher yicld in sandy loam soils { Venkanna et al.
1994y, Information on fertilizer and irrigation
requirements of the crop during rabi is not
available for the North Telangana region, hence,
an experiment was conducted to find out their
needs for this region.

MATERIALS AND METHODS

The ficld experiment was ¢onducied at the
Regional Agricultural Rescarch Station, Jagtial
during rahi scason of 1993-94 and 1994-95 on
sandy clay loam (red chalka) soil having pH 7.2,
organic carbon 6.1 g/kg soil. 12.4 kg/ha available
P.Os and 311 kg/ha of available K;O. The 12
trcatments included four levels cach of nitrogen
(0. 30, 60 and 90 kg/ha) and irrigation (IW/CPE
ratios of 0.4, 0.6, 0.8 and 1.0). The trcatments
were laid out in split-plot design and replicated
three times. A commeon level of 60 kg P-Os and

40 kg K-O/ha was applied at sowing. Nitrogen
was applied in bands in three equal splits at
sowing, 30 and 50 days after sowing (DAS).
Hybrid APSH 11 (90 days duration} was sown at
60 cm x 30 em spacing on October 8, 1993 and
October 19, 19494 and harvested on January 11,
1994 and January 25, 1995, respectively.

The single value constants of the soil were: ficld
capacily 12.4%, wilting coefTicient 5.3% and
bulk density 1.35 g/cc. There was no contribution
of ground water and the depth water table was

Received for publication in December, 1995
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6 m below soil surfacc during the crop growth
period. Measured quantity (50 mm) of water with
the help of V notch was applicd as per treatment.
From the 1otal quantity of watcr applicd, water
use cfficiency was computed. At harvest. the sced
and stalk yieid. number of seeds per head. 1000
secd weight and sced weight per head were
recorded.

RESULTS AND DISCUSSION

Dry matier: In both the years, the lotal dry matter
incrcased significantly with increase in irrigation
levels from 0.4 to 1.0 [IW/CPE ratio. There was
significant increase in dry matter with increasc
in N lgvels from 0 10 30, 60 and 90 kg/ha (Table
1 and 2).

Harvest Index: The harvest index increased from
0.4 to 0.6 IW/CPE ratio and the differences
between 0.6, 0.8 and 1.0 were not significant in
1993-94. Howcever, there were no significant
differcnces between irrigation levels in 1994-93.
The harvest index increased significantly with
increasc in nitrogen levels from O to 60 kg/ha in
1993-94 and 0 to 30 kg/ha in 1994-95.

Secd vield and vield attributes: The head diamcter
increased with increase in N level from 0 o 30,
60 and 90 kg/ha (Table 1 and 2). However, there
was no significant difference in head diamcler
between different irrigation levels, There was
increasc in number of sceds/plant with increasc
in irrigation level from 0.4 to 0.6, 0.8 and 1.0
ITW/CPE and N lcvels from O to 30 and 60 kg/ha
inboth the yecars. There was increase in 1000 sced
weight with increasc in irrigation and N levels.

During both the years, the sced yield increased
with the increase in irrigation water supply from
0.4 to 0.6, 0.8 and 1.0 I'W/CPE ratio (Table 1. In
1993-94, the seed vicld increased significantly
with the increasc in water supply from [W/CPE
ratioof 0.4 100.6, 0.8 and 1.0. Where as. in 1994-
95, the difference in seed yield between IW/CPE

Journal of QOilsceds Research

ratio of 0.6 and 0.8 was not significant. During
both the vears, the irrigations coincided wiih
secdling, button. flowering. secd filling and grain
formation stages in IW/CPE ratio of 1.0 scedling,
flowering and grain formation stages in IW/CPE
ratio of 0.8. On the other hand. irrigations
coincided with button, flowering and grain
formation stages in 1993-94 and bullon. sced
filling in 1994-95 under FW/CPE ratio of 0.6 and
at button and grain formation in 1993-94 and
flowcring in 1994-95 in IW/CPE ratic of 0.4_ In
0.8 and 1.0 IW/CPE ratios, the availability of
optimum moist condition at important
phenological stages maintained higher water
potential. while in 0.4 and 6.6 IW/CPE ratio less
number of delaved irrigations induced the water
deficit in plant body resulting in lowering of
turgidity of plant cells and thereby growth. As
cnough water was not available for the crop in
[W/CPE ratio of 0.6 and 0.4, the seced yicld
reduction was morc in these treatments than that
supplicd with water at IW/CPE ratio of (.8 and
1.0,

With the increase in N levels from 0 to 30, 60
and 90 kg N/ha. there was significant increase in
secd yield. Almost similar trend was obscrved in
stalk yield.

The pooled sced vield of 1993-94 and 1994-95
showed that there was significant increase in seed
yicld with increase in irrigation water from 0.4
to 0.6, 0.8 and 1.0 IW/CPE ratio (Table 3). Therc
was significant incrcase in seced vield with increase
in N lgvels from O to 30, 60 and 90 kg N/ha,

The interaction cffect of irrigation and nitrogen
levels on seed yield was significant. At 0.4 IW/
CPE irrigation lcvel, the sced yield was
significantly increased upto 30 kg N/ha, while
the increasc was upto 60 kg N/ha under 0.6 1W/
CPE irrigation level and upto %0 kg N/ha in 0.8
and 1.0 IW/CPE irrigation level. These seed yield
trends indicate that under higher level of water
supply the crop responds to increased supply of
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Table 1: Effect of irrigation and N levels on growth and yield attributes of sunflower during rabi,

1993-94

i ————

Treatments Total Harvest Head Seed Seeds/ 1000
dry index, diameter, yield! plant, seed
matler, (%) (cm) plant {no.) weight
(kg'ha) ® (8)

(]WICPE ratio)

04 1484 35 84 13 177 8.1

0.6 1707 39 838 13.4 231 57.8

0.8 1938 4} 25 15.8 297 52.2

1.0 2174 40 9.1 179 277 62.9

$.Fm. 44 1 03 0.6 11 0.8

CD (0.05) 151 4 NS 2.0 37 29

N feveis (kg/ha)

0 1191 16 75 89 176 51.0

30 1883 s 85 13.6 235 585

60 1977 41 9.2 15.7 259 60.6

94 2251 43 93 19.6 312 61.0

SEm. 41 1 0.2 0.6 10 0.8

CD (6.03) 120 3 0.6 1.6 29 23

Tatrde 2: Effect of invigation and N kvels an growtk and yield gitvibutes of sunflower during raki,

1994-95

Trealments Total Harvest Head Seed Sceds’ 1060
dry index, diameter, yield/ plant, seed
matter, (%0) (cm) plant (no.) weight
(kgha) (2 (2}

Irrigations

(IW/CPE ratio)

0.4 2107 38 11.1 13.7 311 443

0.6 2325 39 116 156 378 41.7

0.8 2492 39 1.6 16.5 388 42.5

1.0 2757 38 L3 17.8 377 473

SEm. + 39 1 0.7 0.4 13 0.7

CD (0.05) 135 NS N§ 1.3 46 2.5

N fevels (kg'ha)

0 1563 36 1.1 32 220 43.8

k1] 2211 39 1.2 4.8 333 44.1

60 2682 41 12.4 6.0 409 44.2

90 3226 39 12.4 7.2 492 43.5

SEm. * 39 1 03 0.4 11 0.6

CD(0.05) 114 2 0.8 11 33 NS
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N. Further, linear relationship between seed vicld
and irrigation water use (Y=135.84 + 2.57X; R2

=0.79"") and nitrogen level (Y =518.85+6.18X;
R* = 0.80™) was observed (Fig. 1).

The increased seed yield with increase in
irrigation and nitrogen levels was due to increase
in yicld attributes (Table 1 and 2}. A significant
positive ¢correlation between seed yield and total
dry matter (r=0.9** and 0,99™), head diamecter
(r=0.80"" and 0.87**) and seed number per head

(r=0.95** and 0.97"*) was observed. The
comulative effect of all these yicld attributes and
growth increased the yield of sced in higher
irrigation and N levels. Further, the yicld
attributes had positive correlation with each other.
However, the 1000 seed weight has not shown
significant correlation with seed yicld and other
yield attributes.

Watcr usc: The scasonal water use incrcased with
increase in irrigation fevel from 0.4 10 0.6, 0.8
and 1.0 IW/CPE ratio (Table 4). Under IW/CPE
ratio of 0.4 (3 and 2 irrigations in 1993-94 and
1994-95), 0.6 (4 and 3 in 1993-94 and 1994-95),
0.8 (5and 4 in 1993-94 and 1994-95) and 1.0
(6 and 5 in 1993-94 and 1994-95) each irnigation
of 50 mm was given. During 1994-95 | there was
190 mm of rainfall, of which the eflective rainfall
was 99 mm (1.0 IW/CPE ratio) to 114 mm (0.4
and 0.6 IW/CPE ratio). The higher water supply
has increased the yicld attributes and seed yicld
(Fig.1). The water use efficiency decreased with
increase in irrigation water supply. The
differcnees were apparent only in 1994-935,

Journal of Oilsecds Research

Thesc results indicate that in Northern Telangana,
in red chalka soils (sandy clay loam). application
of nitrogen at 90 kg/ha and irrigating the crop at
IW/CPE ratio of 1.0 with 5 to 6 irrigations (250
to 300 mm of applied water) gave higher
sunflower sced vield in rabi scason,
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Table 3: Interaction effect of irrigation and nitrogen levels on seed yield of sunflower (kg/ha) during
rabi (peoled over 1993-94 and 1994-95)

Treatments Nitrogen (kg/ha)
0 30 60 90 Mean

Irrigation levels,

IW/CPE ratio
0.4 451 640 724 830 66}
0.6 512 726 927 987 788
0.8 501 828 959 1206 833
1.0 497 869 1096 1448 977

rl
Mean 490 766 936 1ni7
SEm. + CD (0.05)

Irrigation 22 68

Nitrogen 21 60

Irrigation x Nitrogen 42 120

Table 4: Effect of irrigation and nitrogen levels on seed and stalk yield and water use efficiency of
sunflower during rabi in red chalka soils

Seed yicld, Stalk vield. Total water* Water use
Treatnients (kg'ha) (kg/ha) used (mum) efficiency (kg seeds
mm of water)

1993-94 199495 1993-94 199495 1993-94 1994-95 199394 1994-95

Irrigations

{IW/CPE ratio)

0.4 L ROS 625 759 179 214 29 38
0.6 662 914 640 789 229 264 29 3.5
0.8 799 968 701 887 279 310 29 3.1
1.0 909 1045 748 1008 329 349 28 3.0
SEm + 43 40 29 46

CD(0.05) 104 98 72 113

N Levels (kg/'ha)

0 421 560 451 565 254+ 284+ 1.7 2.0
30 669 862 717 767 254 284 26 30
60 795 1061 755 946 254 284 KW 37
90 988 1247 793 1166 254 284 19 4.4
SEm, 34 37 29 45

CD (0.05) 70 76 60 93

*  Includes effective rainfall
** Mean of irrigation levels
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RELATIONSHIP BETWEEN SEASONAL WATER USE AND SEED YIELD OF
SUNFLOWER
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STUDIES ON SUNFLOWER AND PIGEONPEA INTERCROPPING IN
NORTH-EASTERN DRY ZONE OF KARNATAKA
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(Karnataka)

ABSTRACT

A three year rainfod experiment conducted in medium deep black soils on sunflower and pigeonpea inlercropping
system revealed that intercropping in various row proportions increased the net returns over sole cropping.
Intercropping of sunflower and pigeonpea in the row propontion of 3:1 was more promising and recorded highest
net retums (Rs, 8781/ha), total yield (15.16 gha) and LER (1.29) over 1:1, 2:1 and 4:2 row proportions.
Intercropping across différent row proportions reduced the vield of sunflower and pigeonpea by 22.7 and 55.1 per
cent, respectively over their respective sole crop yvields. However, the loss of yicld of one crop in intercropping

system was better compensated by the component erop.

Key words:  Pigeonpea; intercropping, net returns,

INTRODUCTION

Pigeonpea (Cajanus cajan (L.) Millsp.) being a
long duration crop, provides excellent
opportunitics to grow short duration intercrops
because of its wider row-spacing and slow growth
ai s initital stages. Earlicr investigations of
intcrcropping pigeonpea with short duration
pulse/oilsced crops viz., groundnut, greengram,
blackgram gave encouraging results (Itnal, et al.,
1994; Mahapatra et al.. 1989). In recent years
sunflower (Heflianthus annus L) is gaining
popularity in the region and there is a ot of scope
to exploit the productivity of this crop as an
intercrop with pigeconpea. Hence, the present
investigation was undcrtaken to study the
feasibility and economics of sunflower
intercropping in pigeonpea in different row
proportions.

MATERIALS AND METHODS

The experiment was conducted at Agricultural
Research Station, Bheemarayanagudi (Karnataka)
during Kharif 1987-88, 1989-90 and 1990-91 on
medium decp black soils of pH 8.2 with 0.37 per

cent organic carbon, 19.6 kg P,Os /ha and 380 kg

K,O/ha. Six treatments comprising four
intercropping combinatios and two sole crops
(Table 1) were tested in a randomised block design
replicated four times. Sunflower (Morden) and
pigconpea (GS-1) were sown on 13th, 29th and
18th Junc in 1987, 1989 and 1990 respectively.
The pigeonpea papulation was maintained at 100
per cent both in sole and intercrops and that of
sunflower population at 100 per cent in sole and
50 per cent in intercrops in 45 cm rows. Each
trcatment received recommended quantity of
fertilizers of both crops seperately as basal dose
depending on the plant density of component
crops. A rainfall of 499.2, 584.2 and 518.6 cm
was reccived during crop growth period (June-
Nov) during the year 1987. 1989 and 1990
respectively.

RESULTS AND DISCUSSION
The yield of sole Vs. intercrops

There has been considerable reduction in the yield
of sunflower and pigeonpea in intercropping
system compared 1o their respective sole crops

1. Present address: Assistant Professor, AICRP on Soybean, University of Agricultural Sciences,

Dharwad - 580 005.
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(Table 1). The seed vield reduction of sunflower
in intercropping system varied from 9.5 per cent
with 3:1 row proportion to 29.2 per cent with 2:1
TOW proportion (Average 22.7 per cent) over sole
sunflower. The yield reduction of pigeonpea in
intercropping system was still higher and it ranged
from 49.1 per cent with i:1 row proportion to
61.4 per cent with 2:1 row proportion {average
55.1 per cent) over sole pigeonpea. Pigeonpea crop
performed better during the year 1990 due to late
rains (42.8 m) received in the month of October.
Lower yiclds of sunflower and pigeonpea under
intercropping system can be attributed to increased
plant population pressure resulting in increased
competition for growth resources viz., moisture,
nutricats and light compared to the sole crops.
Similar results of reduced sunflower and
pigconpea vicld in intercropping systcms was
compensated by the component crop. The total
yield production in intercropping systcms was
more comparcd to sole crop yiclds. Highest total
vield/production was recorded in the
intercropping of sunflower + pigeonpea in the row
proportion of 3:1 (15.16 g/ha) followed by row
proportion of 4:2 (14.33 g/ha).

Land Equivalent Ratio and Monetary Returns

The advantages of sunflower and pigeonpea
intercropping was also scen from land equivalent
ratio and monetary returns. The LER was highest
(1.29) with 3:1 row proportion of sunflower and
pigeonpcea intercropping followed by 4:2 row
proportion (1.24). The low LER obscrved with
1:1 (1.18) and 2:1 (1.08) row proporiion was
mainly due to yicld reduction of sunflower crop
when intcrcropped with pigeonpea in closer row
spacings.

Journal of Qilseeds Research

Intercropping of sunflower and pigeonpea
irrespective of their row proportion recorded
significantly highest net monetary returns over
solc cropping. The results confirm the findings
of Biradar ¢f af., 1988 aund Subba Reddy and
Venkatcswaralu, (1992). Among differeng
sunflower and pigeonpea row proportions, 3.1
recorded significantly higher net returns (Rs.
8781/ha) over 4.2 (Rs. 8372/ha) and 1:1 (Rs.
8186/ha) row proportion which were on par with
cach other. Lowest net return (Rs. 6361/ha) was
realised from sole crop of pigeonpea which was
on par with solc crop of sunflower (Rs. 6404/ha).

Therefore it is cvident that growing sunflower and
pigconpea in 3:1 row proportion is advantageous
to growing of pigconpea or sunflower alone.
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PRODUCTIVITY, ECONOMICS AND LAND EQUIVALENT RATIO OF
GROUNDNUT BASED INTERCROPPING SYSTEMS AS INFLUENCED
BY MOISTURE REGIMES

G. KARUNASAGAR!' and S. NARASA REDDY?
Department of Agronomy, College of Agriculture, A.P. A.U.. Hyderabad-30.

ABSTRACT

Investigation on dillerent groundnut- based intercropping systems carricd out at Agricultural College Fann.
Rajendranagar, Hydetabad during rabi seasons of 1991-92 and 1992-93 showed that imtercropping groundnut
with mustard or sunflower produced significantly higher groundnut yield equivalents than intercropping with
pigenopea and sole crops. Groundnut+ mustard and groundiut + sunflower intercropping systems repistered highest
net etums and benefn-cost ratio besides higher LER. Scheduling irrigation at JW/CPE ratio of 1.0 resulied in
significantly higher groundnut equivalents, net retuens and benefit-cost ratio than 0.8 TW/CPE ratio. LER was not

influenced by irrigation levels.

Key words: Groundnut; irrigation; intercropping; LER;

INTRODUCTION

Intercropping is generally considered more
productive than growing crops separatcly duc to
its better utilization of resources. Recent reports
have rcpudiated the gencral belief that
intercropping is advantageous only at lower levels
of inputs and technology (Baker and Blamey,
1985). Howcever, reparts on advantages of
intercropping at different  levels  of
inpuls, particutarly, irrigation arc very few.
Groundpul is an important crop of Andhra
Pradcsh during the rabi season and hence it was
taken as a base crop {or intercropping with other
oilseeds (sunflower and mustard) and pulsc crop
{Pigenopea). Keeping this in view, an atlempt has
been made Lo assess the yicld advantage and
economics of groundnut based intercropping
systems under varying irrigation levels.

MATERIALS AND METHODS

Ficld expenments were conducted during the rabi
scasons of 1991-92 and 1992-93 at Agricultural
College Farm, Rajendranagar, Hydcrabad in split-
plot destgn with three irrigation levels (IW/CPE

SCONMIMICS,

ratio of 0.8, 1.0 and 1.2) as main plots and seven
cropping systems (C1= sole groundnut, C2= sole
sunflower, C3= solc mustard, C4= sole pigeonpea.
C5= groundnut+ sunflower, C6= groundnut+
mustard and C7 = groundnut+ pigeonpca) as sub-
plots replicated four times. The experimental soil
was loamy having pH 7.46, EC 0.28 dsin! and
organic carbon 0.44 per cent with 215.00, 20.75
and 305.10 kg'! of avilable N, PO« and K-O
respectively. Ficld capacity values in 0-20. 20-40
and 40-60 cm soil layers were 19.09. 16.85 and
15.40 per cent, while the respective permanent
wilting point valucs were 7.92, 7.26 and 6.05 per
cent. Bulk density values were 1.55, 1.62 and 1.64
g/ce in respective layers.

The vatiety of groundnut was CGS-11. while
that of sunflower, mustard and pigeonpea were
APSH-11, B-85 (Scctha) and MRG-66,
respectively, The crops were sown on 26th and
24th October in the first and sccond years.
Groundnut was sown al an tnter- row spacing of
30 cm and its optimun population of 3,33.333
plants per hectare was achicved by arc adopting
intra-row spacing of 7.5 cms. The component
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crops were sown by replacing onc row pf
groundnut after cvery three rows of groundiul in
31 row arrangement. The 50 per cent of sole crop
population of component crops was achicved by
adopting intra-row spacing of 22.3. 5.0 and 5.0
cm for sunflower, mustard and pigeanpea
respectively. The recommended dose of [ertilizer
for groundnut was apphicd 1o sole groundnut and
groundnut based intcrcropping system treatments
(20: 40: 40 kg NPK ha-"); while the dosc of
fertilizer was 20: 507 40, 75:90:30 and 80:60:60
kg NPK ha'! for pigeonpea, sunflower and
mustard respectively. Filly per ceat of the
recommended fertihizer dose of component crop
was placed by the side of rows of component ¢rop
included in intercropping sysiem. The number of
irrigations given under 0.8, 1.0 and 1.2 1W/ CPE
ratio was 7, 9 and 10 respectively during both the
years for treatment C1.C4. C5, C6 and C7 while
it was 6, 7 and 8 for C2 and C3 treatmcnts. The
depth of irrigation was 50 mm. The soil moisture
was estimated gravimetrically by taking the soil
sample at 0-20. 20-10 and 10-60 ¢cm soil depth
before and afier cach irrigation.

The intercropping elficicncy was evaluated in
terms of land cquivalent ratio (LER) as computed
bv Mcad and Willey (1980). Nei returns and
benefit cost ratio was worked out bascd on
prevailing market prices.

For the purpose of comparison of different
intcreropping systems with sole base crop, the
vields of component crops were converted into
pod cquivalents of basc crop to get the total
productivity.

RESULTS AND DISCUSSION
Effect of Moisture

Significant increase in groundnut pod cquivalence
was recorded with increase in the level of
irrigation from 0.8 to 1.0 [W/ CPE in both the
years (Table 1). IW/CPE ratios of 1.0 and 1.2 were
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on par. On an average. irrigation at 1.0 IW/CPE
ratio recorded I8 per cent more pod equivalence
than irrigation at 0.8 IW/CPE ratic. Higher yicld
cquivalence under this irrigation fevel might be
duc 1o higher production of different crops with
aptimum level of moisture. The land equivalent
ratio (LER) was not influenced by irrigation
levels.

Scheduling irnigation at 1.0 and 1.2 IW/CPE ratio
registered significantly higher net returns
compared to (.8 ratio (Table 1). IW/CPE ralio of
1.0 recorded net monctary returns of Rs.15,853.00
and Rs. [4. 738.00 ha'! as against Rs. 12,726.00

and Rs.11,833.00 ha"! obtained with 0.8 TW/CPE
ralio during first and second year.respectively. The
highest returns per rupce invested was obtained
atIW/CPE ratio of 1.0 (2.87 and 2.67) which was
significantly superior 10 0.8 and 1.2 ratio.

Cropping System

Intercropping groundnut with mustard and
sunflower resulted in highest groundnut  pod
equivalents of 3187 and 3092 kg/ha respectively
as against 2533 kg ha-! in sole groundnut which

was less by 654 kg ha! compared 1o groundnut+
mustard intcreropping system, This might be due
to better yields obtained from groundnut and
higher prices of mustard which compensated the
reduction in yi¢lds of groundnut crop under
intercropping. Among solc crops pigconpea was
significantly inferior in terms of total productivity
showing its poor performance compared to other
crops. The average yield advantage (LER) duc 1o
intereropping with the mustard and sunflower was
33 and 34 per cent, which was mainly due to
comparatively Iess proportion of reduction in
viclds of groundnut in association with mustard
or sutlower intercrops than pigeonpea, indicating
that pigeonpea offered more competition than
mustard or sunflower, probably because of its
association with groundnut for longer period (124
and 127 days during 1991-92 and 1992-93) than
olher component crops (93 days in first and Y5
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days in the sccond year). Funther, the highest LER
might possibly be due to better exploitation of
above and below ground resources by by
groundnut + mustard or sunflower as in(crerops.
(Tablc 1).

The average nct reiurns realised were in the
order of Rs. 19, 308.00 and Rs. 18, 951.00 ha"!
in groundnut mustard and groundnut
sunflower intercropping systems, respectively
wilth a margin of difference of Rs. 3.871.00 and
Rs. 3,514.00 ha'! over sole groundnui. These
intercrop combinations still gave significantly
much higher net returns of Rs. 4, 800.00 and Rs.
4 443.00 ha! respectively over groundnut+
pigconpea intcrcropping. (Table 1). This was
mainly duc to the effect of pigeconpea which
drastically reduced the groundaut vields as the
pigconpea plant during rabi scason has shorl
stature with l¢ss number of branches and same
duration (120 days) as that of groundnut,
Minimum net returns were registered in sole

Journal of Qilsceds Rescarch

pigeonpea (Rs. 6, 287.00 ha'). Highest net returng
with groundnut + mustard has been reported by
Paramcswaran et af. (1988) and with sunflower
by Biradar et of. (1988). Solc mustard gave
significantly higher benefit-cost ratio than sole
crops of groundnut and other groundnut based
intercropping systcms.
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Table 1. Groundnut pod equivalent yield, LER and monetary returns as influenced by irrigation and
cropping systems

———
Treatmenls Grounduut ped cquivalent LER Net retums Benetit-cost ratio
vield (kgha) {Rs./ha)
Mean Mean
199192 1992-93 199192 1992.93 199192 199293 1991-92  1992-93
Moisture region
(IW/CPE ratio)
0.8 1985 2254 2120 1.37 1.28 12726 11833 12280 2.42 227
1.0 2373 2045 2509 1.25 1.27 15853 14738 15296 2.87 2.67
1.2 2303 2578 2441 1.36 1.33 15515 14170 14843 2.69 248
SEm. & 54 34 70 0.03 0.04 531 255 588 0.03 0.06
C 1{0.05) 187 199 217 NS NS 1835 855 1281 0.09 0.19
Cropping systems:
Sole groundnut 2459 2646 2553 1.00 1.00 16486 14388 15437 2.62 228
Sole sunflower 1798 1939 1894 1.0¢ 1.00 12237 10979 11608 303 272
Sofe mustard 1923 2235 2079 1.00 1.00 13173 12625 12899 3.24 3n
Sele pigeonpea 1056 1238 172 1.00 1.od 6205 6369 6287 1.86 191
G.nut+sunflower 2946 3237 3092 1.36 1.32 20008 17894 18951 282 1.52
G.nut+rmustard 3013 3360 3187 1.34 1.35 19846 18769 19308 2.83 2.68
G nut +pigeonpea 2349 2693 2521 1.27 1.22 14928 14087 14508 220 207
S.Em. £ 90 96 102 0.03 0.04 844 T2 551 g.16 0.13
CD (0.05) 255 273 284 0.08 0108 2395 2018 1079 0.46 0.39
Markel Price (Rs./kg)
1991-92 1992-93
Groundnut 882 7.34
Sunflower 9.04 2.00
Mustard 15.00 14.00
Pigeonpea 9.30 8.40
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DROUGHT MANAGEMENT OPTIONS FOR RAINFED CASTOR IN
ALFISOLS

G. SUBBA REDDY, D. GANGADHAR RAQ, 5, VENKATESWARLU and V. MARUTHI
Central Research Institute for Dryland Agriculture, Saidabad, Hydcrabad-500 039,

ABSTRACT

Field experiments conducted during 1990 and 1991 in alfisols at the Central Rescarch Institute for Dryland
Agriculture, Hyderabad showed that vegetative, formation of primaries and secondanics stages were the most
sensitive for moisture strass in reducng the bean yield of castor. Among 1he management praclices, siress-free
castor crop gave 42 per cent highet yield than the ramfed crop. Supplemental irmgation of 5 ¢m either at carly
(0-45 DAS) or mid (45-90 DAS) stress period gave 26 per cent additional bean yield followsd by extra fertilizer
N after relief from early siress period. Soil mulch through extra intercubture at carly stress period gave additional
yield advantage 10 the tune of 8 per cent over the rainfed crop. Managemwnt practices imposed during mid stress
period resulted in higher production of secondaries. Thus the yields of rainfed castor in Alfisols can be stabilized
to a certain extent Urough ¢Xtra interculiure (low inenctary input} or extra nitrogen application (monetary input)

after relief of carly stress.

Key words: Drought management, castor; Alfisols.

INTRODUCTION

Moisture stress is a recurring phenomenon in rain
dependent crops. The productivity of crops in
rainfcd environments quite often fluctuates due
to vagarics of rainfall (Rac and Vijayalakshmi,
1985). During the rainy scason in scmi-arid
tropics. there are periods of decrcased or no
rainfall. Under such conditions the degree of
reduction in yicld is dependent on duration and
intensity of intermittent drought and stage of the
crop that cxpericnces moisture stress (ICRISAT,
1988). Hcnee there is a necd to identify critical
growth stages of crops which are sensitive to the
moistute stress. The ill effects of moisture stress
in dryland crops can be mitigated by sclection of
suitable crops and varictics (that can match the
growing periods) and also evolving suitable agro-
techniques. Steward (1985) reported the system
of responsc farming and worked oul strong
rclationships between rainfall and crop growth
of crops. Castor is a non-cdible otlsced crop grown
mainly in rainfed Alfisols. The ¢rop quite often
faces moisture stress resulting in fluctuating
yiclds. An experiment was Lherefore conducted

with varied management practices to find out their
efficiency in smothering the effects of droughts.

MATERIALS AND METHODS

The experiment was carried out at the Central
Rescarch Institute for Dryland Agriculturec
{(CRIDA) farm during 1990 and 1991 Khari;
scasons. The experimental site was sandy loam
intexture, ncutral in pH, low in available nitroger
(210 kg ha-t). phosphorous (11 kg P-Os ha'!) and
medium to high in available potassium (220 kg
ha'!). Castor Cv. Aruna was sown during the
sccond fortnight of June in rows 90 cm apart with
0.75 lakh plant poputation ha-l. The crop received
10 kg N and 30 kg P,O, ha-! as basal dose and 4(

kg N ha'! was top dressed in the form of urca 3¢
days after sowing (DAS).

The treatments consisted of vartous managemen!
options viz., dust mulch as additional interculture,
additional N after rclief of siress and 5 cm o
supplemental irrigation, imposcd at different
moisture siress periods (early 0-435 DAS; mid 45-
90 DAS: and terminal 90-130 DAS) along with

Received for publication in July, 1996



G. Subba Reddy et af.,

control in the years. Whenever the availabic soil
moisiurc rcached 50%, suitable management
practices were imposed. The growth componcenls
such as dry matter, lcafl arca index, nitrogen
uptake. yicld and yicld components were
estimated. The per day productivity, recovery of
growth componcnis (Ravishankar et al., 1991),
rainfall and yield use efficicncics (Jorge Elizondo
- Barron. 1991) were also calculated.

The crop received a total of 377 and 683 mm of
rainfail during its growih period in 1990 and
199 1. respectively. The crop experienced drought
periods at vegetative (for 13 days). flowering of
primarics and formation of sccondaries (for 8 and
12 days) and tertiarics (for 30 days) in 1990. In
199 1. the crop suffered due to the moisture stress
of 15 days at vegetative stage. 12 days at flowering
of sccondarics and 20 days cach during formation
of tertiarics and quarternarics.

RESULTS AND DISCUSSION

Growth components

The results showed that the management practices
enhanced the growth, drymatter accumulation,
leaf arca index and N uptake of castor compared
to the rainfed crop (Tables 1 and 2). The
compensation of growth components after relicl
of carly moisturc stress was greater than that of
mid moisturc stress periods. Among various
management practices. supplemental irrigation
showed highest drvmatter and leaf arca followed
by extra fertilizer mtrogen and soil mulch through
additional interculture. After reliel of carly
moisture stress, higher N uptake was noticed by
73, 18 and 17% with supplemental irrigation,
extra fertilizer and soil miulch during 1990,
Similar increase in N uptake with management
praciices was observed in 1991 also. At harvest.
supplemental irrigation of 5 cm cach at carly
(0-45 DAS). mid (35-90 DAS}) and terminal
(90-120 DAS) rccorded the highest N uptake
of 88 kg ha! and 98 kg ha'! in 1990 and 1991,
respectively. In ihe year 199) due to favourable
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drymatier production higher N uptake was noticed
than that in 1990. The increascs in growth
componcnts with varied management practices
were due Lo increase in beiter rainfall use
cfficicncies which resulted in higher yicld
components (Tables 2 and 3). The soil mulch
through extra interculture and also supplemental
irripations resulied in better utilization of moisture
in deeper layers by the crop (Fig. 1 and 2).

Yield and economic returns

Castor under stress-free environment i.c.
protective irrigation of 3 ¢cm cach during early.
mid and tcrminal stress periods recorded 42%
addiional bean yiclds and gross returns of Rs.
3.039 ha'' over the rainfed environment.
Supplemental irrigation of 5 cm during carly or
mid stress periods enhanced the bean yields by
14 10 37% and also mean gross returnof Rs. 1719
to 1821 ha' over the crop grown in rainfed
situations (Table 3). Soil mulch through additional
interculture during early stress period was more
bencficial than mid stress pcriod. Extra
mierculture during carly siress period resulied in
additional bean yiclds of 157 kg ha! and gross

rcturns of Rs. 936 ha! compared to the rainfed
caslor. Additional N afller relief of carly and mid
stress periods gave higher bean viclds ranging
from 110 29 and 9 10 24%. respectively (Fig.3).
Moisture stress also had influgnce on productivity
of difTcrent spike orders. The managemeni
practices imposed during carly moisture stress had
highest influence on primarics and less on
subsequent spike orders. The agro-technigues
imposcd during mid-stress period had an effect
on production of secondary spike orders and less
on lertiaries and quarternaries.

The incrcased bean viclds of castor with varied
managemey practices at different moisture stress
periods were attributed to enhancement of yield
componcnts such as spike length, number of
capsules, weight of capsules and also test weight
of beans (Tablc 3).
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Fig. 1. Soil moisture depletion by castor at different depths with extra inter culture




Journal of Oilseeds Research

206

o S £3589.15 = |RUjwIe] ‘W ‘AjJel
ws § jo uapebyy (elusweddng = |15

l661L @ 0661 . uabollIN ®X2 = N3 'eimnQuall = Q|

sao|poreld jJuswabeuew jybnouq
o0 sseg WAL IS PIA IS  AMe3 s PIW N3 Aue3 NI PIN OI Aue3d Ol

n & /.

0S

JOlsSed pajulel IBA0 3SEIIDUl %

(1661 PU® 0661) 301583 Jo Pk ue sonaerd yuaundsusw jydnap Jo 2dosnpur ¢ By



G. Subba Reddy et al.,

Thus the study indicated that the moistur?T stress
during vegetative phase and forma.u_on qf

rimarics and secopdarics was very critical in
influencing the growth and yiclds of rainfed
castor. Managemenl practices imposed during
early and mid stress periods showed the
stabilization of primarics and secondarics
respectively. The highest incrcgsc }'n bean yiclds
of castor with supplemental irrigation was due to
higher compensation of drymatter production, leal
area recovery, N uplake, higher rainfail use
ciliciencics and better utilization of moisture after
relief of stress periods. The experimental results
from dryland rescarch centres showed that pod
vields of groundnut in Anantapur, grain viclds of
hngcrnlillct at Bangalore and maize yiclds of
Rakhdhiansar increased by 25 to 40% duc to
supplemental irrigations compared to the rainfed
environment (AICRPDA, 1990} The higher
castor bean yields duc to additional fertilizer N
after carly and mid-stress periods is (he result of
compensation of growth components offering
highcr bean yields of primaries and secondaries.
The subsequent rainfalf after relief of carly
moisture stress was helpful for better utilization
of nutrients {AICRPDA, 1992}, Soil mulch
through additional interculture registered

additional pross income of Rs. 36 ha'land Rs.

450 ha'! during early and mid siress periods,
respectively. Soil mulch during stress periods
reduced the evaporative losses of soil moisture.
The sot! moisturc thus conscrved during siress
period was helped higher yields in castor than
without interculture. Similar yicld increase in
maizc at Arjia and sovbean at Indore and water
use clliciency in wheat at Rewa with soil mulch
and additional fertilizer N after relief were
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recorded (AICRPDA 1992). It can be concluded
from this study that the bean vields of rainfed
castor can be stabilized by supplemental irrigation,
additional fentilizer application and also by soil
mulch through extra interculture for early and
mid-stress periods.
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YIELD AND ECONOMICS OF CASTOR TO NITROGEN APPLICATION
INTERCROPPED IN SUBABUL ALLEYS
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ABSTRACT

In a two-year study, the sced yiclds of rainfed castor in association with subabul differed significantly due to level
of nitrogen. Though 50% more than the recommended dose ol nitrogen rsulted in higher yields of castor (6.11 and
4.03 g'ha) it was comparable to the recommended dose of N (5.66 and 3.39 g/ha) and superior to no Nitrogen
(N,)and 50% less than the recommended dose of N during both the years. Sole castor recorded signiicantly higher
seed vields (5.35 and 3.32 y/ha) than intercropped castor (3.56 g'ha and 2.11 g/ha}. The sced yields of castor were
comparatively lower during second year in association with Subabul. Intercropping castor with subabul at 80N/
ha gave almost equal vield (4.52 and 2.74 ¢ha) to that of 120 Nha ((5.08 and 3 42 g ha). The values of Teaf
temperature, PAR and transpiration of leaves of castor were lower under the tree compared to unshaded area,
while the relative humidity and dilfusive resistance were higher in shaded area. The growth of subabul trees in
terms of heighit and girth was not affected due castor crop in both the years.

Key words:  Caslor; Intercropping; Subabutl alley; Nitrogen.

Castor is an important oilsecd crop of Andiira
Pradesh and is mostly grown under rainfed
conditions. Research results indicated that the
yields of castor can be cnhanced with increased
application of nitrogen {Sharma. 1933). But
currently the yiclds of castor are low, specially in
drylands duc to low nitrogen fertilizer usc
efficiency which may be attributed to
undependable rains. The resource-poor fartuers
in drylands are reluctant 1o apply the costly input
nitrogen. because of the risk involved in (hat the
applied fertilizer mav go waste duc to
unpredictable rains. Under such situations the
advantage of nitropen to the associated crops can
be obtained by growing in association with certain
nitrogen fixing trees (NFT'S) like Subabul, Sissoo.
Siris, African Babul etc., [t was reported by Kang
et af (1981) that the effect of nitrogen contributed
by subabul mulches on maize grain vicld was
equivalent to about 100 kg N/ha for every 10 t/ha
of fresh prunings and maize yields were cqual at
0 and 50 kg N/ha. Singh et a/.(1987) reportced
that when castor was grown in alley cropping with
subabul the yiclds were reduced by 62% affecting
nutricnt and moisture relations. Keeping this in
view the present study was initiated to findoumt

|
the compatabililty of castor and also to asscss the
nitrogen reguirement for enhancement of’
productivity when intcrcropped with subabul.

METERIALS AND METHQDS

A ficld experiment was conducted during Kharif
1993 and 1994 rainfed castor under different
levels of nitrogen when intercropped in Subabul
(l.eucaena leucocaephala) at students Farm,
College of Agriculture, Rajendranagar
,Hyderabad. The soil of the experimental plot was
low in organic carbon (0.2 -0.3) and available
mitrogen (168 kg/had, medium in available P (310
kg/ha) and high in available K (401 kg/ha).
Subabul plantations planted at a spacing of 4 x
3m during 1991 and watered during first year for
better establishment were used. There were 8 rows
and 12 trees in each row. The entirc arca was
suitably laid out to have four levels of nitrogen
and three replications in Factrrial Randomized
Block design. Castor Varicty Aruna was sown at
60 x 30 cm in first week of July in between the
alleys of subabul and also as sele crop scparately
in the plots of 24 x 4.2 m size during Kharif
scason. Nitrogen at 040,80 and 120 kg/ha was

Received for publication in June. 1996
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applicd in tWO split doscs through urca at the time
of planting and flowcering, while P and K were
applicd as basal at the rate c_)f 60 kg/ha
rcspedi"c]-‘" Castor was han’cstcd_ in the months
of October - November in respective ycars. The
data on physiological paramcters like leaf
[gmpcraurc {LT). Relative Huoudity (RH);
photosynthetically Active Radiation (PAR), of
Diffusive Resistance (DR) and Transpiraton (TR)
of lcaves of castor under shaded and unshaded
area of trees was recorded using steady state

pommc ter.

ESULTS AND DISCUSSIONS

wed yields

lication of 120 kgN/ha resulted in higher sced
iclds of castor (6.11 q/ha 1993 and 4.03 g/ha
1994). but was on par with 80 kgN/ha (5.66 g/ha
nd 3.39 g/ha during 1994). Significantly lower
ields of castor were observed with 40 kgN/ha
4 28 and 2.22 g/ha) and N, (1.77 and 1.23 g/ha)
evels. Sole crop of castor recorded substantially
igher yicid (5.35 q/ha and 3.32 g/ha during 1993
nd 1994) as compared to Intercropped caslor
(3.50 and 2.11 g/ha). The lower vicld of castor
raiscd in association with subabul may be
attnibutred (o competition from the trees for
nutrients, moisture and solar radiation in
particalar, since trees have wide spreading dense
crown and deep root svstem (Singh et af., 1987
and Singh, 1986). These results further indicated
that growing of any arable crop in assiciation with

3

msubabul is not advisable from fourth vear of the

tree. as it had suppressing ellect on castor growth
and nceds pruning of the trec either through
coppicing. pollarding or lopping. These lopped
material of subabul trees can be used as mulch to
enrich the site for enhancing the crop yields and
reducing part of nitrogen requirements to the
associated crop (Kanget al, 1981), The sced yield
of ntercropped castor at recommended dose of
80 kg N/ha was almost equal to the yields recorded
with120 kg N/ha indicating, that subabul being a
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legume tree might have not conipeted for nitrogen
applicd to the castor. The lower sced viclds of
castor during 1994 may be due o low (47 mm)
and crratic rainfall specially during September
1994. as compared to 142 mm during §993. The
shading cflcct of subabul trees was vet another
cause for low yields of castor during 1994

Physiological Parameters

In both the years of study under the shade of
subabul tree. the leafl tcmperature,
photosynthetically active radiation and
transpiration of castor lcaf was reduced
considerably while relative humidity and
diflusive resistance of castor lcaves was increased
{Tabie 2)Reverse phenomenon was obscrved in
the values of all physiological parameters of castor
lcaves when there was no shading cflect of trees
irrespective of the nitrogen levels imposed in both
the intercropped and sole Castor. These results
clearly showed that the reduction in values of the
transpiration and photosynthetically active
radiation in castor intercropped with the subabul
mtight be due 1o low leaf temiperature, less moisiure
availability and high difTusive resistance resulting
in poor growth of castor. Higher values of
Diffusive Resistance under the tree indicales
rcduced stomatal conductance for exchange of
CO; and O.. On the contrary the castor plants
maintaincd high traanspiration and low values
of diffusive resistance when there was no shading
effect resulting in better growth of castor. Such
favourabic physiological parameters of castor
raiscd under Faidherbia albida, a deciduous tree
specially during rainy scason, was also obscrved
by Bheemaiah ef of {(1994).

Growth of sububul trees

The growth of subabul trees in terms of height
and girth (Table 4) showed that the associated
casior did not exert any autagonestic effect on the
growth of trees during both the years of study,
irrespective of nirtogen levels applied to castor.
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Table 1. Seed yield of Castor (g/ha) intercropped with subabul under diffcrent nitrogen levels

Treatments 1993 1994
Sole Intercropped Mean Sole Intercropped Mean
Nitrogen (kg/ha)
0 1.93 1.61 1.77 1.88 0.58 1.23
40 5.55 3.01 428 2.72 1.71 222
80 6.79 4.52 5.66 4.03 2.74 3.39
120 7.13 5.08 6.11 4.63 342 4.03
Mean 535 3.56 332 2.11
CD(0.05):
N levels - 0.60 0.80
cropping systemns - 0.43 0.41
NxC - 0.86 -

Table 2. Physiological parameters of castor intercropped with subabul

Treatments 1993 1994
LT RI PAR DR TR LT RH PAR DR TR
NO 8 Ll 59.4 1600 0.80 4.0 27.8 45.6 270 0.65 1522
uUs 31.2 584 1650 0.54 17.5 278 452 1570 .21 28.81
N 40 S 31.6 56.6 1605 0.68 13.5 278 46.0 480 0.61 14.09
Us 323 53.6 1850 0.54 221 284 458 1460 0.27 20.45
N 80 8 317 56.0 1330 0.77 4.5 278 448 260 0.64 17.30
uUs 318 57.0 1736 0.60 26.5 280 45.0 0690 0.35 20.39
N 120 S 313 59.6 1280 .88 16.75 27.5 456 260 0.65 16.60
Us 31.7 56.1 1900 0.57 225 278 45.6 979 0.31 29.00

LT. - Leaftemperature (°C), R.H. = Relative Humidity (%), PAR = Photosynthetically Active Radiation (u mole §-! cm?
DR = Diffusive resistance (8 cmr!); T.R. = Transpiration (p g cmr2), S = Shaded area; US = Unshaded area.
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In general, the growth rate of subabul was quite
normal even under adverse edaphic and climatic
conditions.

Ecenomics of N application

The net returns due to application of nitrogen to
castor differed considerably in both the years
(Table 3) where increased dose of nitrogen upto
the recommended dose (80kg N/ha) increased the
net returns gradually. Application of 50% more
than the recommended dose of nitrogen (120 kg/
ha) did not benefit the crop in enhancing the
returns. But the increase of net returns during
1994 was on negative side, because the castor crop
has suffered due to erratic and low rainfail during
the scason. Among the cropping systems, sole
castor gave higher nct returns than interropped
castor. This can be atiributed to the competition
for natural resources like light, moisture, nutrients
etc., due to competition from Subabul trees which
started from 1993 itsclf.

From the returns, it is amply evident that the
recommended dose of nilrogen (80 kg/ha) proved
economical in both sole croping as well as
1tercropping siuations.

Thus from the results of our study it can be
surnmarized that growing of arable crops like
castor as intercrop with subabul will be
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advantageous, as part of nitfogen requirements
of associate crop can be supplemenied, besides
enriching the degraded sites in drylands. However,
to obtain greater advantage from subabul afier
fourth year of tree Plantation.it is advisable to
prune the tree cither through pollarding or
coppicing which can be used as off-season green
fodder, and enharnces the productivity of
associated crop.

LITERATURE CITED

Bheemaiah, G.Subrahmanyam, M. V.R-snd Syed Ismail (1994).
Studies an compatability of ¢il seed crops intercropped
with Fasdherbia albida under different alley widths in
drylands. J.Oil seeds Res. 11(1):., 94-98.

Kang, B.T., Wilson, G.F and L Sipkens (1981). Alley cropping
maize and Leucaena in Southem Nigeria, Plant and Soil.
63: 165-179,

Sharma, D.A(1985). Effect of varieties and levels of nitrogen on
the yield of castor, Andhra Agric. J.133-134,

Singh, R.P. (1986), Research Achievements of All India
Coordinated Research Project for Dryland Agriculture
in Souvencer, Fifleen years of dryland Agriculture
Research of CRIDA. Hydembad £R8-90.

Singh, R P, Vijayalakshmi K., Korwar, G.R. and Osaman (1987),
Alternate land use systems for drylands of India. Annual
Report CRIDA, Hyderabad.



212

Tabie 3. Net returns (Rs'ha) from nitrogen application to castor intercropped with subabul

Journal of Oilseeds Research

Treatments 1993 1994
Sole Intercropped Mean Sole Intercropped Mean
Nitrogen (kg/ha)
NO -342 -534 -438 -372 -1152 =762
N1 1525 1 763 -173 -474 <323.5
N2 1964 602 1283 308 -466 =19
N3 1863 633 1248 363 <363 U]
Mean 1252.50 173.50 31.50 -613.75
Table 4, Growth of Subabul as influenced by intercropping with castor
Tree height (¢cm) Ingrement Tree Girth (cm) Increment
1993 1994 1993 1994
Nitrogen (kg'ha)
0 283.5 317.5 340 14.50 16.25 L75
40 363.5 419.0 55.5 19.00 22.00 3.00
80 199%.0 2275 285 10.00 12.00 2.00
120 285.5 385.0 99.5 15.75 20.00 425
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SUPER SOIL-A POSSIBLE INGREDIENT FOR In-Situ MOISTURE
CONSERVATION IN GROUNDNUT (Arachis hypogaea L.)

PK.GHOSH', DEVIDAYAL?, PR.NAIK® and RANVIR SINGH
National Rescarch Centre for Groundnut, Junagadh-362001, Gujarat, India.

ABSTRACT

An experiment was conducted in calcareous soil at the National Research Centre for Groundnut, Junagadh during
kharif, 1994 to study the feasibility of a new material,"Perlite based super soil” as a component of in-situ moisture
conservation. “Super soil,” retained high amount of moisture and had very low bulk density value (0.12g/cc).
When super soil was mixed with soil was in the proportionof 1:1 or 3: 1, moisture retention increased and the bulk
density was lower as compared 10 sole soil. Significantly higher pod yield was alse obtained in this proportion (1:1
or 3:1). Increase in pod yicld was also obtained in the field on application of super soil because of better moisture

availability, air holding capacity and low bulk density.

Key words: Super soil; in-situ moisture conservation;

INTRODUCTION

In India kharif groundnut very often, faces water
stress at various stages of growth. On the other
hand groundnut grown during rabi/summer
scason requires frequent (10-14) irrigation which
constifutes about I/4th of the tofal cost of
cultivation. Thus, there is a need to develop proper
method of in-situmoisture conservation so that
adverse effect of drought on the crop and total
irrigation requirement may be minimized. In the
present study a new synthetic material, “super
soil” manufactured by Amole Dicalite Ltd.
Ahmedabad, India, was tested to find out its
feasibility as a component of in-situ moisture
conscrvation.

“Super soil” is a Perlite based volcanic inorganic
mineral having 6.7 pH which expands to about
twenty times its original volume when it is heated
to 930°C (Anonymous, 1994) in specially
designed furnaces. During the heating process the
mineral pops like popcorn and form a granular
white material so light that it weighs only
40-128 Kg m>. The surface of each particle is
covered with tiny cavities which provide an
extremely large surface area. These surface

capillary; non- capillary porosity.

cavities trap moisture and improve its capillary
action. In addition, because of the very low bulk
density of the material, air passages are formed
providing optimum aeration. Improvement in soil
condition is, therefore, anticipated due to
improvement of air-water relationship that is
developed when it is applied to any soil. Hence,
the experiment was undertaken,

MATERIALS AND METHODS

A pot experiment was conducted during kharif,
1994 at the National Resecarch Centre for
Groundnut, Junagadh with 8 treatments
(Table 1)ina randomized block design replicated
thrice. Pots of 10 kg capacity were used. Each pot
contained 8§ kg of the materiaf as per treatment.
Five seeds of cv. GG 2 cultivar were sown in each
pot on 19th August 1994. Hoagland’s nutrient
solution (Hewitt, 1966) was applied to each pot
at 15 day interval and was continued upto peak
flowering stage. Samples for number of nodule,
its dry weight and dry weight per plant were taken
at peak flowering stage (60 DAS). Plants were
harvested at 105 days after sowing and number
of pods and pod vield per plant were recorded.
Soil samples from each pot were taken at 30 days
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after sowing and moisture per cent at field
capacity, bulk density, porosity and capillary
porosity were determined. Capillary porosity
(%volume of pore pace occupied by capillary
water in a soil) was calculated by multiplying bulk
density with moisture percent at field capacity.
Non-capillary porosity (%volume of pore pace
occupied by air in a soil) was calculated by
substraction from porosity.

The material was also tested in the field during
post-rainy scason, 1995 allocating four treatments
viz: 0,25, 50 and 75 kg super soil/ha. The plot
size of 15m x 5m was maintained. Since super
soil is bulky in nature and very light in weight it
was mixed with urca and dry scil for uniform
distribution in the field. Seeds of GG 2 cultivar
was sown on 3rd February and harvested on 23rd
May. A basal application of 25 kg N and 60 kg
P,0;5/ha was applied uniformly to groundnut. A
total number of irrigations given 1o control and
super soil plot were 12 and 8, respectively. In each
irrigation a volume of 500 cubic metre water/ ha
was applied through flood irrigation.

RESULTS AND DISCUSSION
Soil Properties

Table I shows that "Super soil” (T1) retained very
high amount of moisture as compared 1o soil (T2)
and sand (T3). Moisture content was alse high
when "Super soil” was mixed with soil in any
combination. Significantly lower bulk density
value in "Super Soil" (T1) was rccorded as
compared (o soil alone (T2) and buik density of
soil decreased when it was mixed with "Super
soil"” was mixed with it (T4,T6 and T7) as
compared to soil (T2). Similar trend was also
observed in ficld condition. Improvement in soil
properties namely moisture percent, porosity etc.
and reduction in bulk density were noticed in the
plot where "Super soil” was added (Table 1).

Pod yield/plant, numbcer of pods/plant, number
of nodules/plant and dry weight/plant were lowest
in the plot where only "Super Soil" was added

Journal of QOilseeds Research

(Table 2). This may be attributed to retention of
high amount of moisture throughout the growth
period of crop (Table 1) since excess of insufficient
soil moisture reduced biological nitrogen fixation
and affected pod formation and development
(Nambiar, 1990). Visual observation also
indicated that due to excess moisture in the “Super
s0il” only, plant was etiloted and remained
completely yellowish even at harvest. The soil
where "Super soil" was added in 1:] ratio {T4)
gave significantly higher pod yield as compared
1o rest of the treatments except T7 and T8, possibly
by providing better moisture status around the root
{Tablel). Improvement in pod yield was also
noticed when “Super soil” was added in the field.
Significantly higher pod yield was recorded with
the application of 753 kg “Super 50il” over control
and 25 kg “super soil” {Table 2). B:C ratio was
maximum when 50 kg “super Soil/ha” was
applied foliowed by 25 kg and 75kg per ha (Table
2). Increase in pod yield due to addition of “Super
Soil” may be attributed to increase in air holding
capacity of soil {Table 1) which helped in better
N fixation.

The present study therefore, indicates that for
groundnut cultivation a material like “Super Soil”
can be usefut as a soil conditioner in enhancing
the yield since soil structure best suitable for
pegging and pod formation/development could be
obtained.
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gable 1. Effect of super soil on soil properties
---_--_-_7 - .
Moisture Bulk Porosity Capillary  Non-capillary  Saturation
SN. Treatments at field density (%o} porosity porosity point
capacity (%) {gfec) (%) (%) (%)
.----—_—_
Tl super soil 366 0.12 78.1 43.3 348 453.0
T2 soil only 18.4 1.29 49.8 23.7 26,0 472
T3 sand only 9.0 1.06 54.9 9.5 45.4 2.8
T4 super soil 39.3 0.89 57.1 35.0 221 61.0
+
soil (1:1)
TS super soil 23.1 1.05 571 242 329 39.6
+
sand (1:1}
T6 super soil 226 1.14 46.2 257 204 49.6
+
soil{1:3)
T7 super s0il 343 0.88 61.1 30.2 ng 53.6
+
soal (31}
T8 super soil + 2538 0.82 64.6 211 433 48.8
soil + sand
(1:1:1)
LSD (P=0.05) 17.4 0.12 56 9.36 - -

Super soil applied to field

(kg/ha)
25 271 L1 49.7 30.1 19.6 -
50 287 1.06 506 304 20.} -
75 303 0.98 433 297 234
0 23.0 1.26 3 278 15.5
LSD (p=0.05) 49 0.17 82 - 63 -

The ratios shown are all by weight basis
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Table 2. Pod yield, yield attributes and economics as influenced by different treatments

Pod Pods Nodule Nodule Plant Pod yield Net return B:C

Trealments yield No. No. dry wt. dry wt, due to due to ratio
perplant  perplant  per plant (mg}) (8} super super soil
—— . soil (kg) (Rs)
60 DAS  harvest

Ti 0.99 2.6 76 186 1.06 2.82 - - -
T2 2.50 36 14.6 39.0 1.85 531 - - -
T3 34 4.6 7.6 316 210 6.07 - - -
T4 6.39 R.0 24.3 493 387 897 - - -
TS 4,82 53 8.6 310 229 6.77 - - -
T6 3.52 43 223 406 235 5.80 - - -
T7 4.97 52 26.6 643 237 7.5 - - -
T8 5.07 55 233 596 236 6.79 - - -
LSD (P=0.05} 1.90 22 6.1 13.1 1.28 NS
Super soil applied to field
(kg/ha) (kg'ha)
25 1330.2 - - - - - 190 2280 4.56
50 1571.0 - - - - - 431 5172 517
75 1599.9 - - - - - 459 5508 167
0 1140.0 - - - - . - - -
LSD (p=0.05} 143

DAY = days aller sowing, NS = Non-significant, Cosiol kg super soill = Rs_ 20, Value of q pod = Rs. 1200
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DETECTION OF NITRATE REDUCTASE ACTIVITY IN GYNOPHORES
AND PODS OF GROUNDNUT (Arachis hypogaea L.)

B.VENKATESWARLU and M.VANAJA
Division of Crop Sciences, Central Research Institute for Dryland Agriculture,
Santoshnagar, Hyderabad 500 659, INDIA

ABSTRACT

Nitrate reductase activity (NRA) was detected in the gynophores and pods of groundnut. Selective application of
nitrogen in the pod zone significantly enhanced this activity. Coupled with the recent evidence that groundnut
pods directly absorb soil N, these results point to the possibility of direct N uptake and assimilation by the gynophores
and developing pods of groundnut with significant implications on the N metabolism of this crop.

Key words ; Nitrate reductase activity; gynophores, groundnut

INTRODUCTION

Groundnut gynophores and pod walls have been
reported to absorb plant nutrients from the soil
and translocate to the shoot. Chahal and Virmani
(1973) and Chahal et al. (1979) have reported
that sulphur, calcium and zinc¢ are absorbed
through the developing pods from the soil. Recent
experiments by Inanaga ef of. {1988) showed that
groundnut pods absorb N directly from the soil.
By using *N labelled fentilizer in the fruiting and
rooting zones scparately, the authors demonstrated
direct N uptake by the fruits and its translocation
to the shoots. In the present communication, we
report the detection of nitrate reductase activity
in the gynophores and the pods of groundnut and
discuss its implications in the N metabolism of
groundnut.

MATERIALS AND METHODS

In a field experiment on groundnut during kharif
1992, we accidentally detected significant levels
of NRA in the gynophores and young pods of
groundnut when these parts were assayed along
with other parts like leaves, roots and nodules.
These observations were followed by further
experiments to confirm the results. During
summer 1993, a pot culture experiment was set
up with a total of 60 glazed pots of 15 kg capacity

in three replications. The soil used was an Alfisol
(pH 6.3; Organic Carbon, 0.41%; total nitrogen,
0.052%). Initially three seeds of groundnut
(Cv.JL-24) were planted in cach pot which were
later thinned to two after emergence. Sceds were
inoculated with NC-92 an efficient
Rhizobiumstrain received form ICRISAT,
Hyderabad, India, to ensure good nodulation. To
estimate Ihe NRA in different plant parts,
destructive sampling was done by emptying
sufficient number of pots each time in order to
get adequate plant material for sample
preparation. Starting from 20 DAS,6 pots were
empticd each time @2 pots in each replication
up to 92 DAS. The plant material from two pots
(four plants; consisting one repiication} was used
for preparing the leaf, stem,root, gynophore
samples, etc. after thorough mixing. Thus, 2 total
of 48 pots (8 x 6) were utilized for destructive
sampling. The remaining 12 pots were used for
recording the final dry matter and pod yield just
for record. The NRA was assayed in different
plant parts according the methods described by
Nair and Abrol (1977).

A second pot experiment was conducted during
kharif 1993 where groundnut plants were raised
on an Alfisol in large pots (30 kg) in order to
study the effect of N application in root zone and
pod zone. A total of 36 pots were included in this
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experiment with each pot containing three plants.
The experiment had three replications. The total
number of pots were divided into four scts of 9
each. At 45 DAP (at peg initiation) the root zone
and the pod zonc were separated in all these pots
by placing a pofythene sheet in such a way that
the water and nutrients added in the pod zonc do
not seep into the root zone, A circular polythene
sheet having a total diameter exceeding 5 cm
below the soil surface and joined together with
glue. The sheets were fastened at the stem with
an elastic rubber string. The system was allowed
to stabilize for two days. Fertilizer N @30 kg/ha
was applied in the form of KNO; dissolved in
water both in the pod zone and root zone
separately. Care was taken to add only that much
waler to maintain the soil at 75% field capacity
and not to allow any downward percolation.
Plants not supplicd any nitrogen either in the pod
zone or in the root zone but added with distilled
water served as control. Plants were harvested
afier 48 hours. 1 weck and 2 wecks after
application of N and separated into roots, leaves,
gynophores and pods. The NRA was estimated
by the same micthods described earlier. Thus, a
total of 27 pots wcere utilized for destructive
sampling in three replications while the plants in
the remaining 9 pots wcre harvested at
physiological maturity for recording the drymatier
and yicld.

RESULTS AND DISCUSSION

Marked nitrate reductase activity was detected in
the gynophores, young pods, pod walls and sceds
of groundnut. Theactivity in the gynophores was
detected first at 45 DAS which remained steady
upto 65 DAS and started declining thercafier
(Table 1). Undiffcrentiated whole pods showed
higher activity than gynophores. Considerable
NRA was also detected in the pod wall and sceds
after 65 DAS. The activity in the pod walls
declined while it increased in the sceds.

Nitrate Reductase Activity in plant parts like leaf,
root and stem was also assayed simultancously.

Journal of QOilseeds Research

Activity in the root remained insignificant
throughout the growth cycle while stem of young
plants showed moderate levels of activity which
declined gradually with age of the plant Leal NRA
increased only upto 32 DAS and remained steady
upto 56 DAS. It showed significant decrease at
65 DAP. The activity in case of Ieaf was much
higher than root and stem but lower than leaves.
From the data it appears that NRA in the
reproductive parts like gynophores and young
pods increases steadily upto 65 DAS, while it
tends to decline in vegcetalive paris like stem and
leaves indicating that marked levels of nitrate
reduction can occur in reproductive parts
particularly in later stages of plant growth when
the NRA tends to decrease in the vegetative parts.

To confirm whether the NRA in gynophore is
affected by the changes in soil nitrogen {(duc to
external application), estimates of NRA were
made following selective N application in the root
zone and pod zone. The activity Ievels in the

sccond experiment were relatively higher duc to

scasonal effects and better plant growth. When
nitrogen was sclectively applied in the pod zone,
there was a significant increase in the NRA of
gynophores (Table 2). The NRA nearly doubled
one week afler N application, The leaf NRA wis
not alfected much. However, when KNO,; was
applicd in the root zone, the Icaf NRA almost
doubled which indicates that N taken up by roots
in principally reduced in the leaves, while N taken
up by the pods can be used by pods themsclves or
could go into the vegetative leaves.

Earlicr experiments conducted by Inanaga et
al.(1988) on groundnut support our hypothesis,
These authors have found a decline in pod wall N
content when the N content of pod zone was
decreased. A more direct evidence was provided
by Inanaga et al..(1990) who found that about
35-40% of labelled N fertilizer applied in the
pod zone was taken by the fruit wall and
assimilated in the sceds. Coupled with thesc
findings, our observation on detection of NRA in
gynophores and young pods point to the possibility
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Table 2. Nitrate reductase activity in leaves and gynophores of groundnut as influenced by N application

in the root zone and pod zone (Data represent mean + Sd of 3 observations)

Days after Treatment NRA (p moles NOy/g, dry wt./h)
N application
Leaves Gynophores

2 Conirol 13.181.65 15.11%1.21
N applied in pod zone 18.23+1.87 18.73+2.17
N applied in roct zone 36.55+3.15 15.56+1.82

7 Control 12.8341.89 17.31+2.62
N applied in pod zone 18.6413.12 32.80+3.62
N applied in root zone 38.55+4.19 16.33+2.12

14 Control 15.24+1.69 15.2042.16
N applied in pod zone 19.37+2.16 34.7643.2)
N applied in roat zone 28.46+3.12 20.12+3.33

of involvement of these organs in the direct N ACKNOWLEDGMENT

uptake from the soil. Detection of NRA in wheat
ears was reported by Nair and Abrol (1977) but
to the knowledge of the authors, this is the first
report on the detection of NRA in gynophores and
pods of groundnut. In the present study, external
application of nitrogen in the pod zone has led to
a sharp increase in the NRA of gynophores.
Unlike the wheat ears, the gynophores are buried
in the soil, hence, it can be speculated that these
structures could be involved in the uptake of
nitrogen from the soil and directly utilize for the
growth of the pods. However, further experiments
are required to test these possibilities.

The uptake of other elements like calcium, zine
and sulphur by groundnut gynophores has alrcady
been reported (Chahal and Virmani, 1973; Chahal
et.al,1979) and nitrogen could also be another
important ¢lement that can be taken up by pegs
and pods. However, detailed studies are required
on the extent to which nitrate uptake and
assimilation takes place in the fruiting structures
and the factors controlling it.
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ANAEROBIC FERMENTATION OF SUNFLOWER STALK IN PILOT
SCALE BIOGAS PLANTS

Huge quantitics of sunflower stalk produced are
being ineffeciently used as direct fuel. Anattempt
was made to utilise this gbundantly avatlable
organic waste efficiently by subjecting it into
anacrobic fermentation for generating biogas as
well as the reside as manure value.

Sunflower stalk was chopped (2" size) and steeped
overnight in lime water (1.0% W/W) (Jagadesh
et al., 1990). The lime treated material was
washed with water 10 get rid of traces of alkali, Tt
was mixed with cowdung at 1:20 and 1:10 ratio
(dry weight basis) to rcpresent 5% and 10% of
the digestion mixiure respectively. These ratios
were based on preliminary laboratory scale
studies. The mixture was mixed with water to
achieve a total solid content of around 10 per cent
and charged into 1.0 m? pilot scale biogas plants.
A conventional control of cowdung slurry was also
maintained.

The biogas produced was monitored everyday, and
measured using a gas flow meter (‘Insref”). At
regular intervals, the samples of digestion mixture
were withdrawn to enumeraie anacrobic
cellylolytic (Hobson and Mana, 1971) and
methanogenic (Touzel and Albagnec, 1983)
bacterial population by the MPN technigue. The
nitrogen content in the fermentation mixture
before and after fermentation was estimated by
the microkjeldabhi method (Jackson, 1967), The
methane content in biogas was analysed using the
Orsatt apparatus. The experiment was conducted
for two years during 1990 and 1991.

Higher biogas yields were obtained when
sunflower was supplemented at 5% level during
both the years of investigation (Table 1). In terms
of methane yiclds, the increase in yields averaged
at about 23%. However, when the sunflower
content in the digestion mixture was increased to
10% level (i.c., 1:10), the gas yiclds were on par
with the conventionai control. Qualitatively aiso,
the biogas produced by sunflower supplementation
at 5% level was superior (70.5% methane content)
over conventional control (67 5%) as well as 10%
sunflower supplementation (66.5%).

Anacrobic bacteriological population estimation
{Table 2) revealed that sunflower at 5% level
exhibited the highest cecllulolytic and
mcthanogenic activities. The lower population
during carly period of charging indicate the time
lag for adaptation of the consortium to the
sunflower waste. Similarly, Jagadeesh and Geela
(1990) observed higher anacrobic cellulolytic and
methanogenic bacterial population when soybean
waste was supplemented at 4% level, which
resulted in enhanced biogas yields. Suhirman and
Melliawaty (1987) also found that 20% (Wet
weight basis) supplementation of Clitoreo
ternatea leaves to rice straw resulted in maximum
biogass production.

The N content in the fermented studge was found
10 be the highest in sunflower supplementation at
5% (Table 1). The highest methanogenic
population might have contributed for the
increased N conient, as methanogens have been
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known to fix atmospheric nitrogen under free
living conditions.

Thus, the two year studies showed that sunflower
supplementation at 5% ievel enhanced biogas
yields and N content in the fermented sludge,
attributable to increase in anaerobic methanogenic

Depariment of Agril. Microbiology
University of Agril. Sciences
Dharwad - 580 005, Karnataka

Journal of Qilseeds Reseatch

activity in the digesters.

The authors wish to acknowledge the financial
assistance reccived from the ICAR, New Dethi,
under the All India Coordinated Research Project
on Rencwable Energy Sources for Agricalture and
Agro-based Industries.

K.S. JAGADESH
G.5. GEETA
C.V. SUVARNA

Hobson, PN, and Mann, 8.D. 1971. fsolation of Anaerobes,
Ed., D.A. Shepton and Board, R.G., Academic Press,
London, UK.

Jackson, M.L. 1967. Soil Chemical Analysis, Prentice Hall, New
Dethi.

Jagadeesh, K.S. and Geeta, G.S. 1990. Supplementing soybean
waste for augmenting biogas production. Uria. 28:63-
64,

Jagadesh, K.S., Geeta, G.S. and Reddy, TK.R,, 1990, Biogas
production by anaerobic digestion of Eupatoritim

odoratum L. Biol, Wastes. 33: 67-70,

Suhicnan and Melliawaty, R. 1987. Biogas production from rice
straw and Clitoria ternatea. In: Donald .. Wise (Ed.,),
Giobal Bioconversions. Vo, IV. CRC Press Inc., Boca
Raton, Florida, P 177.

Touzel, 5.7 and Albagnac, G. 1983. tsolation and characterisation
of Methanococcus mazel strain MCZ, FEMS
Microbiology Lett., 16 241-245.



223

Short Communication

(D o£'07 U D 0'9E XeW IBIX n

(0,681 UM D,9°67 XPW AL ) WRIqUY asnpessduia L
skep ¢¢ : pouad vorpRuy
34 6£°T 0£'T LYz £5°L W 80T §0T e uonTiLMLL LYY (1
61T L't 177 881 16'1 £8'1 o'l oLl 181 vonmusuweyspeg (1
asnmx 1w uons3ip
S UL Ju2Iuoa N
(som) yew Ap
189r 38°1¢ LY £6'85 €159 976 0g'Ly A A 6U'EY B aad sp|21A aveqia
£99 099 0L $0L 0oL 01L LY 0'g9 0LY (95} WRIOD ARSI
{som)} Joyyew Agp
SPOL 19°8L 69 99°¢s8 61€6 FlUPL 8L0L YTLL 9 8y 12d spjatd seD)
(sauf) wornposd
69111 LLS'TL 19£°01 Li'el 6TL'el §19°C1 sHP1l FAY A 8L901 sedolg 1e10],
aBesony w1l reay | sBesaay Jesy (1 b3 R sderny ey 11 i 1
(12421 2501) {19A9] 955} U
pawiuajddns 1amopung patualajddns Jamopung JONUO)) [BUOHUIATOD SHUMIEIL],

SUOPBIYNIIVCY JUIIJIP I8 ABIS JaMOopJuns wol} uoponposd sedoig -1 Qe



Journal of Oilseceds Research

224

LIET £h'99 sl 6Z1°0 ¥06'0 £LT0 aZwony (o401)
§€92 9868 £L8E 661°0 £9°1 o1£0 WAkl pawswsddng
000 o0y 0zZ1'o 0900 0LL0 6£0°0 Jea) | Jamoyung
oppll 8€'19Z oOF'€T €170 9el'E 510 sfgmay () §
£6'801 9L'2rT 6L 91E0 £LET TvT0 wep 1l pawsusddng
00021 00087 £0°0 o1to 006'€ orLo a3 1 Jamoqung
+812 8l¢g 9L°9§ 86¢°D L00°1 3060 aluiany
69'62 2E£p6 569 L6T0 SER'L 9LEC L1 onuo)
00tl 00zL 00°0§ 00L'0 0810 or90 WIA]  [PUONUIAUOD
§§ [ 4 4% sy oz
Suidreyo woye sdegg Juidreys oye sde(|
(paysieo} {,01x) enalveq Jusdouetopy (10} (5071%) viamg onklemn| 30 Siusuneas],

(:IN0'1) sswerd sedelq 91835 Jopd U My Funpaor-JaMofjuns jo uoleyuIuLy) Suunp sadueys JediSojoLiapoeq JHquusRUy T Jgel



1. Oilsceds Res. 13(2) 1996: 225-228
ISSN 0970-2776

GENETIC DIVERGENCE IN LINSEED (Linum usitatissimum 1..)

The D statistic was found as a potent ool for
estimating genctic divergence. The present study
was taken up to analyse the genetic divergence
of 60 strains of linseed collccled from six different
preeding centres of India, using D? and canonical
analysis.

Sixty strains of linseed from different geographic
regions were grown in a randomized block design
with 3 replications in a uniform block. Each entry
had 3 rows of 4m long with 30cm and I0cm
spacing between rows and plants, respectively. Ten
competitive plants per replication from middle
rows were taken in each genotype and
observations were recorded on individual plants
for vield and yicld contributing traits viz.. days 1o
flowering, days to maturity, plant height. technical
height, primary branches, seccondary branches,
capsules/plants, sterile capsules/plant, biological
yield, siraw yield and 1000-seed weight. The
aaalysis of variance was carried out for all
characters individually. The clustering of
genotypes was done by the Tocher s method (Rao,
1952) and canonical analysis was done foliowing
the usual procedure.

Analysis of variance for yicld and the contributing
characters indicated that mean squares for all the
characters were significant. The simultaneous test
of significance based on wilk’s criterion (Wilks.
1932) for the pooled effect of all the characters
also showed significant differences among the
genotypes (X2 for 708 d. f = 2833.29).

By the application of clusiering technique, the
60 genolypes were grouped into 6 clusters
(Table 1). Among the 6 clusters, cluster [ was
the largest having 35 genotypes from  different
geographic regions. Fourteen strains were
accomadated in cluster two genotypes. SPS 77/
23-10 and SPS 77/48-5, represented cluster V and
VI, respectively,

The clustering pattern reveaicd that the iendency
of genotypes from diverse geographic regions to
group together in one cluster may be due to
similarity in requirements and sclection
approaches followed under domestic cultivation
(Arunachalam and Ram. 1967). It was also
obscrved that the genotypes belonging to the same
slate were distributed in different clusters
indicating wide genetic diversity among genotypes
originating from the same geographic region. The
clustering pattern, thus, revealed lack of a strict
correspondence belween genctic divergence and
geographic distribution. This could be due to
genetic drift and seclection in different
environments which caused greater diversity than
geographic distance. Murty and Arunachalam,
(1966), Jeswani ef al., (1970) and Asthana and
Pandey (1980) also found no parallelism between
genetic diversity and geographic distribution of
the genotypes in linsecd.

The genctic distance between clyster V and V1
(3030.56) followed by cluster I and VY (3009. 17).
cluster IIT and VI (2706.58), cluster II and V1
(2664.13) and cluster [ and TV {2282.04) was of
high order (Table 2). The intra-Clyster divergence
ranged from 0.00 to 410.66. Among
muitigenotypes ciusters, the maximum inira-
cluster divergence was in cluster 111 and minimum
in cluster 1. The relative contribution of different
quantiiative characters towards the expression of
genetic divergence was maxinum for capsules/
plant (38.72%); followed by test weight (34.03%)
and days 10 flowering (15.73%). Rest of the
characters contributed less than 5% towards
genetic divergence. Thus, diverse parents could
readily be obtained in the existing population on
the basis of capsules/plant, test weight and days
to flowering,

The canonical variale analysis showed that of wotal
variance, 67.56% was accounted for by A, and
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26.29% by X, canonical vectors, representing

more than 90% of the total while, A3 and A4
accounted for only 3.10% and 2.21% variability,
respectively. Thus a two dimensional
representation of the relative position of the
varictiesin the Z, - Z , graph was found adequate.
It was observed that clusters were distingtly
delincated to their respective positions (Fig.1)
similar to their positions in D2 analysis with some
discrepancy in respect of cluster I, [[ and II[. The
genotypes SPS 77/23-10 and SPS 77/48-5 were
situated opposite to each other indicating
considerable divergence between them  as seen
previously.  The distribution of genotypes
reflected a general parallelism between the

Narendra Deva University of Agricullure & Technology,

Kumarganj. Faizabad (U.P)

Journal of Qilseeds Research

grouping pattern obtained by the two methods (D
and canonical) of analysis.

The study tevealed that geographic distribution
was not the sole criterion of genetic diversity.
Murty and Arunachalam (1966) stated that
genetic drift and sclection in different
environments could cause greater diversity than
geographic distance. Further, there was a free
exchange of secd matenial among the different
regions. Consequently, character constellations
that might be associated with a particular region
in nature lose their individuality under human
interference. This suggests that it is not necessary
to choose diverse parents from diverse geographic
regions for hybridization.
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Table 1. Cluster composition and origin of 60 genotypes of linseed

e

Cluster No., of Varicties included with their geographic origin (in parenthesis)
varieties
1 35 LHCK | (U.P), LHCK 3 (U.P), LHCK 3 (UP), LHCK 6 (U.P), LHCK 7
(UP),LHCK 9 (U.P), LHCK 69 (U.P), LHCK 82 (U.p), LHCK 131 (UP),
LHCK 144U.P), LHCK 166 {\.P), LHCK 172(U.P), LMH 27 (U.P), LMH
88-1 (U.P), LMH 110 (U}, LMH 118-1 (Li.P), LMH 300 (U.P), .MH 321
(U.B.), LMH 328(U.P), LMH 3350 (U.P), LMH 354 (U1.p), LMH 360 (U.P),
LMH 438 {UP), CS 9 (UP), LIK 781 (U.P), LIK 782 (U.P), C 219-1-1
(U.P), §PS 77/30-7 (M.P), SPS 77/30-5 (M.P), J19-13 (M.P), DPL 20
(H.P), RAULP 4 (Bihar), RAULP 5 (Bihar), BAULK 1 (Bihar), LC 1007
(Punjab)
1 14 LHCK 2 (U.F), LHCK 8(U.P), LHCK 10 (U.P). LHCK {1 (U.P), LHCK 107
(U.P), LHCK 88 (U.P), LMH 81-8 (U.P), LMH 174 (U.P), LS 2 (UP),
Neelam (U.P), B 52 (New Delhi), LC 1013 (Punjab), DPL 4 (H.P), DPL 17
{H.P).
1 7 LHCK4(UP), LHCK 14 (U.R), LMH 408 (ULP), LS 3 (U.P), MUKTA (U.P),
LC 54 (Punjab), LC 1010 (Punjab),
v 2 Himalini (H.P, T 397 (U.P).
v 1 SPS 77/23-10 (M.P)
Vi ] SPS 77/48-5{M.P)
Table 2. Intra and inter-cluster D* values in linseed
Clusters { 1t v v Vi
{ 133.49 553.67 2282.04 [045.46 3009.17
I 483.96 1811.99 1118.57 2664.13
Il 410.66 1571.60 629.70 2706.58
v 125.07 925.91 1759 64
v 00.00 3050.56
vl

00.00
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MAINTENANCE OF SEED VIGOUR AND VIABILITY IN SOYBEAN
(Glycine max (L.) Merrill)

Generally soybean seeds are short lived and lose
viability rapidly under ambicnt storage from
fourth month onwards. The vigour and viability
of secds stored under ambient conditions could
ve maintained by hydration-dehydration
treatments (Basu et al, 1975). The present paper
deals with the important biochemical changes that
occur in soybean sceds after hydration-
dehydration treatments during 12 months of
storage.

A laboratory experiment was conducted during
Kharif 1992 in factorial randomised block design
with seven hydration-dehydration treatmicats and
three types of seeds in three replications. The fresh
seeds of soybean cv. Hardee showing germination
of 85-90% (high vigour) werc acceleratedly aged
to obtain germination per cent of 70 {mcdium
vigour) and 50 (low vigour). Seed tretment

consisted of soaking and drying in water, sodium -

chloride (] x 10° M), p-hydroxy benzoic acid (1
x 107 M), tannic acid (2x10’5 M), moist-sand
conditioning~drying (seed and sand ratio 1.3 for
24 h) and moist-sand conditioning-soaking-
drying (First 24h sand treatmeni followed by fulll
immersion in water for 1 hour) and coritrol. The
soybean seeds were soaked in double the quantity
of water and chemical solutions and were dried
back 1o their original weight. The unsoaked sceds
were also dricd along with the soaked ones. The
treated secd was stored in cloth bags under
ambicnt conditions for 12 months. Later the seed
was used to measure electrical conductivity and
estimate waler soluble sugars (Dadlani and
Agarwal, 1983), watcr soluble amino acids
(Plummer, 1948), dehydrogenase activity (Kittock
and Law, 1968) and lipid peroxidation activity
(Dadlani and Agrawal, 1987) before storage and
at 7th and 12th month of storage.

It is evident from the resulis that high, medium
and low vigour sceds treated with or without
chemicals and stored subsequently under ambient
conditions showed less leakage of eicctrolytes
compared to untreated seed (Fig. 1) due 10 loss in
the membrane intcgrity. Irrespective of the type
of secd, the treatment with p-hydroxybenzoic acid
and tannic acid were more effcclive in recording
Iess Icakage of ciectrolytes compared to control.
Such chemicals may act as scavengers and
antioxidants to minimise the formation of frce
radicals and super oxides leading to maintenance
of seed vigour and viability for a longer period
(Pathak and Basu, 1980).

Leakage of water soluble sugars and amino acids
was less in treated ones and high vigour seeds
compared to unireated and low vigour seeds
{Fig. 1}. For any given sced, p-hydroxy benzoic
acid, tannic acid and MSC-S-D- sced treatments
were more beneficial in checking the leakage of
water soluble sugars and amino acids. Therc was
decrease in dehydrogenase enzyme activity with
the decreasc in viability of the seed. The decline
in the activity of this enzyme was checked by
p-hydroxy benzoic acid, tannic acid and MSC-
S-D treatments. The ¢ffect was striking in high
vigour treated seed, midway in storage
compared to the immediate cffects of treatments
in medium and low vigour sceds. Repair of
biochemical lesions through activation of
cnzymes during hydration phas¢ may be useful
in extending the longevity of seed (Villiers,
1974).

Deterioration in soybean seeds was further related
1o the activity of lipid peroxidation (Fig. 1}. Low
vigour seed recorded higher lipid peroxidation
compared 10 medium and high vigour seed at all
observations. It was evident that seed {reatments

Received for publication in July, 1994
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especially p-hydroxy benzoic acid, tannic acid and
MSC-S-D decreased the activity of lipid
peroxidation. Basy er af. (1985) explained that
thc. Scavenging agents like water and other
antioxidants coyld lower the lipid peroxidation
reactions by quenching the natrally produced frec
redicals in embryo as well as in the whole seed

Department of Plant Physiology
College of Agricuiture
Rajendranagar

Hyderabad-500 030

——

Journal of Oilsccds Research

and extend the shelf life of seed. Henee, soybean
seeds can be stored safely for seven months from
the time of harvest by presowing sced treatment
with p-hydroxy benzoic acid (1x10”°M) and tannic
acid (2x10°M).
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PLANT DENSITY REQUIREMENT OF LATE SOWN MUSTARD
(Brassica juncea,L.) IN Tarai REGION OF UTTAR PRADESH

Productivity of mustard (Brassica juncea. L). is
largely dependent upon the prevailing weather
conditions throughout its lifc cycle. Planting time
is the foremost non-monctary input. Late planting
gencrally tends to give lower seed as well as oil
yield. In addition, sub-optimal plant density oficn
leads to poor productivity of mustard. Patel ef al
(1980) concluded that delay in sowing beyond 15
October reduced the seed yield of mustard. The
present experiment, thus, was initiated to study
the feasibility of late sowing and plant density
requirement for obtaining maximum mustard sced
yicld.

The experiment was conducled at the crop
Research Centre of G.B. Pant University of
Agriculture and Technology, Pantnagar during
rabi seasons of 1991-92 and 1992-93 on a silty
clay loam soi! hiving pH 6.85, The soil was rich
in organic matter (1.43%). medium in available
phosphorus (10.5 kg P/ha} and high in available
potash (178.6 kg K/ha). During 1991-92, the
rainfall was well distributed but in 1992-93,
December and January were drier months. The
temperature was favourable for crop growth in
both the seasons. The experiment was Jaid ont in
a spilt-plot design having four sowing datcs (25
October, 9 November. 24 November and 9
December) as main- plot treatments and three
plant density levels (3.33, 2.22 and 1.66 lakh
plants/ha) as sub-plot treatments replicated thrice.
Vardan varicty of mustard was grown during both
the years. Plant density was maintained by
keeping row spacings of 20, 30 and 40 cm with
uniform plant spacings of 15 cm and thinning
was done at 15 days afler sowing. A uniform
basal appiications of 60 kg N alongwith 40 kg

P>0s/ha was made as basal and another 60 kg

N/ha was topdressed afier first irrigation. The
post planting operations including plant
protection measurcs were carricd out as  per
recommendations. The crop was irmgated twice,
first at roscite stage and second at siliquae
devclopment stage. The sced vield and yicld
altributes were recorded on randomly sclected
five plants. The oil content was determined using
Soxhlet’s extraction method.

Effect of sowing dates

The vield attributes of mustard were affected
significantly duc to sowing dates during both the
vears except 1000-seed weight which was not
significant during 1992-93 (Table 1). A decreasing
trend in mustard sced yield was recorded with
successive delay in sowing after 25 October which
gave the highest average sced yield during both
the years, on account of higher numbcer of
branches, siliquac per plant, 1000 seed weight
and sced weight per plant (Table 1}. The lowest
sced vield was recorded during both the years -
when mustard was planted on 9 December and
the viclds reduced by 75. 7% in 1991-92 and by
79% in the 1992-93 compared with 25 October
planting, The reduction in number of branches,
siliquae and sced weight per plant was 47, 43
and 51 per cent, respectively in 9 December
planted crop which collectively were responsibie
for lower sced vicld. Singh and Singh (1984) also
rcported  similar results. The per cent seed oil
content and total production were affected
significantly by sowing dates during 1992-92 but
oil per cent was not significant during 1992-93
{Table 1). Higher oil content and oil yield were
recorded when the crop was planted on 25
October and declined in subsequent dates during
both the years. Highest oil yield was recorded

Received for publication in  August, 1994
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in 25 October planting which was drastically
reduced (72.8% when averaged) in 9 December
sowing during both the vears. Ghosh and
Chatterjee (1988) found that delay in sowing of
mustard from third weck of October to first week
of November reduced the oil content by 2-9 per
cent

Effect of plant density

The sced vield and yield attributes of mustasd were
affected by different plant density levels during
both the ycars (Table 1). Significantly highest sced
yicld was rccorded at 3.33 lakhs/ha plant density
fcvel but was at par with 2.22 lakhs/ha plant
density during 1991-92. However, plant density
levels did not influence the vicld significantly
during 1992-93 but lowest sced vicld was
recorded at 1.66 lakhs/ha plant density level
during both the yecars. Although, the yicid
attributes had higher value on per plant basis at
lower density but an average reduction on pet sq.
metre basis in number of branches was 33.6%
and siliquae 42.8% at 1.66 iakhs/ha comparcd
with 3.33 lakhs/ha duc to lower number of plants

per unit area. The seed weight per m? also
increased and resulted in higher seed yield per

Dcpartment of Agronomy
G. B. Pant University of
Agriculture and Technology
Pantnagar-263 145
Naintal, U. P.
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hectare at higher plant density under late sown
conditions, Singh and Singh (1984) reported that
the lower plant density of 1.66 lakhs/ha recorded
higher values of yield attributes and but 3.331akhs/
ha density increased the seed and stover yield/ha
of mustard. Plant density also afTected the sced
oil content and oil yicld during both the years
(Table 1). Higher plant density gave the higher
oil content in sceds and the total oil production
and vice versa.. The highest oil per cent was
recorded at 1.66 lakhs/ha level and declined
significantly at higher density level only in 1991-
92. Kumar (1992) also reported similar findings.
The plant density of 3.33 lakhs/ha gave the
highest oil yicld (374 kg in 1991-92 and 315 kg/
ha in 1992-93). However, the oil yicld was not
significantly affected due to plant density levels
in 1992-93. The average reduction in oit vield at
1.66 lakhs was 16% compared to 3.33 lakhs/ha
plant density.

The experimental data revealed that 25 October
is the optimum planting date for mustard. Under
late sown condition plant density could be
increased to 3.33 lakhs/ha for obtaining higher
sced yicld of mustard in tarai region of U. P

ARVIND KUMAR
M. 8. PAL

R. P. SINGH
ANIL SHUKLA

Ghosh, R.K. and Chatterjee, B.N. 1986. Effect of dates of sowing
on oil content and faity acid profiles of Indian Mustard.
J. Cilseed Res. 3; 149-149.

Kumar, Arvind. 1992. Production technology of yield
enhancement of Indian Mustard Under irrigated
condition. {In) Advances in Oilsced Res. 1: 71-93.

Patel, 1R.: Panwar, M. T. and Patel, J. C. 19870. Effect of
dilterent sowing dates, spacing and plant population
on yield of Mustard. fndianJ. dgron. 25 526-527.

Singh, T. P. and Singh, H. P. 1984, Response of Indian rape
(Brassica Campestris (L) var. Toria) to plant density,
mtrogen and sulphur. IndianJ. Agron. 29(4) : 539-
542.
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CORRELATION BETWEEN GROWTH, QUALITY CHARACTERS AND
SEED YIELD OF MUSTARD

Yield is a polygenically controlled complex
character and is determined by a number of
character components which are also
quantitatively inherited. Correlations between
diffcrent agronomic traits, vicld components, and
yield gives an idea of growth and yield attributes,
promotion of which helps in realisation of higher
productivity. Although, mustard has been the
subject of such a study, no particular investigation
has been made in the context of Central Narmada
Valley which prompted the present investigation,

A ficld experiment was conducted during rabi
seasons of 1988-89 and 1989-90 at INKVV, Zonal
Agricultural Research Station. Powarkheda.
Hoshangabad (MP) on clayey loam soils having
pH 7.2. The status of available N, £ § and K
content was 183.7, 13.6 and 8.03 and 301.4 kg/
ha, in 1988-89 and 202.6, 13.6, 7.95 and 333.8
kg/ha in 1989-90. The experiment was laidout in
factorial randomised block design with three
replications. The treatments consisted of the
combination of 4 nitrogen levels (0, 30, 60 and
90 kg/ha) and 6 sulphur levels (0, 10, 10, 30, 40
and 50 kg/ha}. Mustard variety Varuna was sown
in rows 30 cm apart using 5 kg sced/ha on 28
October, 1988 and November 3, 1989 and
harvested 118 days after sowing. A basal dosc of
60 kg P>0s/ha through tripie superphosphate, 40
kg K,O/ha through muriate of potash, full dose
of sulphur through gypsum and half dose of N
was top-dressed at 35 days after sowing (DAS)

just after first irrigation. The crop received two
irrigations at 35 and 60 DAS.

With every increase in the dose of N, there was a
significant enhancement in the yield of mustard.
The crop responded upto 30 kg S/ha beyond which
the increase in seed yicld was not discernible
{Table 1). Correlation analysis of various
morphophysiological components with seed yield
of mustard revealed that all these characters
among themselves as well as with seed yicld
exhibited highly significant positive correlation.
Amongst eight growth and yield characteristics
and seed yield, the number of siliquae/plant
exhibited the highest r valuc of 0.9923 (Table 2).

The standard partial regression coefficients
revealed the relative performance of the
independent variables. Number of secondary
branches/plant (x4) was the most itmportant
character followed by number of siliquac/plant
(x5). The increased number of branches could
have resulted in bearing of greater number of
reproductive organs (Table 3).

A positive correlation was observed within the
different chemical constituents of mustard sced
and seed vicld, bearing the oil content, which was
negatively correlated (Table-4), Protein content,
was significantly corrclated with the sced yicld
{mean valuc of r=0.981). The mcan correlation
valuc of nitrogen and sulphur content was r=0.981
and 0.997 respectively. Subsequently, the oil and

Received for publication in August, 1994
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protein yield were also influenced by the aforesaid  and oil yicld, protein content and protein yield,
chemical composition and performed well with  but there was a negalive correlation between oil
the seed vield with regard to correlation studics.  content and protecin content. Swami and Bajaj
Pathak and Tripathi (1979) also observed (1988) also made similar observations.
significant positive correlation berween seed yield

INK VYV, Agricuttural Research Station Q.P. DUBEY
Dindori, District Mandla (MP), 481 880
Zonal Agricultural Rescarch Station R.A. KHAN

Powarkheda, Disirit Hoshangabad (MP).

Pathak, R.K. and Tripathi, R.D. 1979. Ellect of nitrogen and ~ Swamy, K. Ramalinga and Bajaj, J.C. 1988. Studies on the effect

sulphur on yield and quality of Rai. fndian J. agric. of applicd fertilizers and residual effect of biogas slurry

chem. 12(2): 151-157 on the uptake yield and o1l content of mustard. J.
Oilseeds Res. 5 (1) 17-26.

Table 1. Effect of nitrogen and sulpbur on seed vield of mustard

Treatment Sced yicld (Kg/ha}
198%-R9 198990 Mean
Nitrogen (Kg/ha)
0 468 621 545
30 820 920 870
60 1238~ 1280 1259
20 1512 1524 1518
S.Em, + 50 16 -
CD(0.05) 143 46 -
Sulphur (Kg/ha)
4] 838 214 826
10 906 986 946
20 998 1067 1032
3¢ 1093 1173 133
40 12 1208 1160
50 111 1202 1156
SEm. « 61 19 -

CD(0.0%) 172 56 _
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Table 3. Partial regression analysis (Mean of 2 years)

Characters Standard partial regression Partial regression

X, - Plant height at harvest 0.4366 0.1437

X No. of lcaves/plant at 75 DAS 0.2807 0.1714

X; - Leafareaindex (LAJ) 0.2741 0.1372

X, - No. of secondary branches/plant at harvest 0.5393 0.1948

X, - No.ofsiliquae/plant 0.5170 0.4167

X, - No. of seeds/siliquae - -

X, - Lengthof siliquae 0.0798 (-} 0.5648
X - 1000 - seed weight 0.1682 {-) 0.2582

Table 4. Correlation co-efficient between qualitative charucters and seed yield of mustard (Mean of 2

years)

Characters Protein content N-content in S-content in il yield Protein yield Seed yield
(%) seed (%) seed (%) (kg/ha) (kg/ha) {(kg'a}

Oil content (%) {-10.123 {-)0.252 {-10.091 (10.227 (20.122 {-)0.242

Protein - (+)0.999 (+) 0,985 (+)0.983 (+)0.983 (+)0.981

content (%o}

N-Content - - {+)0.985 (+)0.983 (+)0.983 (+)0.981

in seed (%)

S-Content - - - (+)0.996 (+) 0.996 (+)0.997

in seed (%)

Qil yield (kg/ha) - - - - {-1.00 (-10.996

Protein yield - - - - - -1 0.996

The underlined values are non-significant
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INFLUENCE OF SEED RATE COMPENSATION OF DIFFERENT SEED
VIGOUR LEVELS ON GROWTH AND YIELD OF
SUNFLOWER HYBRIDS.

Seed vigour is onc of the major sced quality
characters. It can be manifested in differences in
spced of germination, uniformity of emergence
and growth, plant growth rate and yield. {Rajendra
prasad ef al. 1990 and Aswathaiah ct.af 1987).
However, such studies are limited in sunflower.

Four flower hybrids viz,, BSH-1, KBSH-1, TAHS-
1, MSFH-17 were selected to study the effect of
different vigour levels and seed compensation on
growth and yield. Four vigour levels viz., high
(V,), medium (V)), low (V,), and very low (V)
vigour were cstablished by accelerated ageing
treatment for 0, 2, 4, 6 at 41z 1°C temperature
and 100% RH to provide materials for the study.
Bascd on the germination percentage of
accelcrated aged sceds, the sced rate was
compcnsated {0 a common desired (70.70%)
germination percentage for all the vigour levels
by using the following formula.

RG
compensated seed rate = --w--m-oes xRS
AG

Where, RG = Required germination perceniage
AG = Actual gcrmination percentage of
different vigour sceds
RS = Required seed rate per plot.

The ficld experiment was laid out in a factorial
randomised complete block design with three
replications having 3x3m plot size during kharif
scason, 1992 at the Seed Technology Rescarch
Unit , National Seed Project, Universily of
Agricultural Sciences, Bangalore,

Hybrids, vigour levels and seed rates differed
significantly for all the parameters studied in the

National seed Project,
UAS, Bangalore-5600635.

experiment (Table 1). MSFH-17 hybrid recorded
maximum plant stand, plant height and dry matter
production, days to flowering, head diameter. stem
girth, percent secd sct and sced vicld, while
BSH-1 recorded least in all these atinbutes.

The effect of vigour levels on growth and yield
attributes revealed that all the parameters
excepting the days to flowering measured were
found highest in high vigour sceds( Vo). The least
in all these atiributes were observed in low vigour
secds (V3). Days to flowering increased with a
decrease in vigour levels. Decreased seed vigour
decreascd the plant stand. This may be attributed
1o poor genmination and seedling vigour {(Chen
et al. 1972; Carmago and Vaughan, 1973); which
results in decrcased crop growth rates, yicld
attributes and seed yields (Jones and Gamble,
1984; Teckrony et al. 1989 and Ravinder, 1990).

Compensated seed rate (C; ) vielded 180g more
sced yield (g per nine m?2), just due to its higher
plant stand; because all other attributes showed
no or marginal differences between actual and
compensated seed rates (Table 1).

Simple correlation studies between growth and
yicld attributes showed that the seed yicld was
mainly dependent on plant stand (Table 2). Plant
stand and seed yicld showed a positive significant
relationship with yield attributes such as head
diameter, number of filled seeds and test weight.

It can be concluded that, the seed yield decreased
with a decrease in sced vigour for any given
sunflower hybrid. Compensated seed rate resulted
in better plant stand and thus higher seed yiclds.

G.VJAGADISH

A KRISHNA
VENKATARAMANA
H.RAMAIAH
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seed vigour effect on no tillage field performance. 11
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Table 2. Correlation Co-efficients of sunflower hybrids with other ancillary characters

Xi X2 X3 Xa Xs X6 X7

X1 - 0.38 0.34 0.87** 0.28 0.96%* 0.62**
X2 - 0.45 0.57%* 052+ 086+ 0.56%*
X3 - 0.01 0.06 -0.22 -0.67%*
X4 - 0.17 0.83** 0.42*
Xs - 0.35 0.03
X6 - 0.48*
X7 -
Note: * Significant at 5% level of probability

r(0.65, 22 df) = 0.404

** Significant at 1% level of probability

r {001, 22dl) = 0.515
X3 = Yield perha. Xs =  Stemgirth
Xz = Plant population Xe¢ =  No. offfilled seeds
X3 = Daysto 50% flowering X7 = Testweight

Head diameter
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EFFECT OF SEED VIGOUR LEVELS ON SEED QUALITY
PARAMETERS IN SOME SUNFLOWER HYBRIDS

Quality seed is the basic and crucial input in
agricultural production. Seed quality can be
considered as the summation of all attributes
which contribute to seed performance, among
which seed vigour is the main attribute. The
dilferences in seed vigour can be manifested in
diffcrences in speed of germination, uniformity
of emergence, plant growth rate and yield
(Rajendra Prasad ef a/. 1990 in corn and
Aswathaiah er a/. 1987 in Sorghum). However
such studies are limited especially in sunflower
hybrids and hence the study on the effect of seed
vigour levels on germination and other quality
paramcters.

Vigour levels were established by accelerated
ageing treatment for 0, 2, 4 and 6 days at 42 +
1°C temperature and 100% relative humidity 1o
provide materials for the study in laboratory.
These four vigour levels using four hybrids were
studied by various laboratory icsts, such as,
standard germination, root and shoot length,
vigour index, scedling dry weight. speed of
germination, seedling growth rate, ¢lectrical
conductivity and ficld emergence test in a RBD
design with 4 replications.

Among hybrids, MSFH-17 recorded highest
germination pcrcentage, shoot Iength, root
length, seedling dry weight and vigour index,
while BSH-1 recorded lcast in these paramelers,
Further, clectrical conductivity was highest in
TAHS-1 and lowest in KBSH-1. But speed of

National Sced Project,
UAS, Bangalore-560065.

germination was highest in KBSH-1 and lowest
in BSH-1 (Table 1).

High vigour level (V) seeds recorded highest
germination percentage, shoot length, seedling
dry weight, vigour index, scedling growth rate,
speed of germination and field emergence. All
these attributes recorded least in low vigour seeds.
However, clectrical conductivity was lowes! in
high vigour seeds and highest in low vigour seeds.

Intcraction cffect was significant for electrocal
conductivity only. Very low vigour seeds of KBSH-
1 recorded highest (1405 u mhos/cm) whereas
high vigour sceds of BSH-1, KBSH-1, MSFH-17
and IAHS-1 (571, 603, 628 and 637 p mhos/cm)
recotded lowest electrical conductivity.

Corrclation studies between various quality
characters showed that all the characters are
positively significantly related to each other
excepting the EC with other parameters (Table
2). This is in confirmity with the findings of Ram
et al (1988) in cotlon.

Study revealed that sunflower hybrid MSFH-17
was superior 1n the quality performance compared
to [AHS-1, BSH-1 and KBSH-1. Further, scvere
detcrioration resuited in loss of the capacity to
germinate as reflected in the reduced performance
of the seeds in low vigour seeds. Correlation study
revealed that SGR, specd of germination, EC of
seed leachate, AA responsc may be used as vigour
tools to evaluate seed lots.

G.VJAGADISH

A KRISHNA
VENKATARAMANA
H. RAMAIAH
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NITROGEN UPTAKE BY CROP AND WEEDS AS INFLUENCED BY
INTEGRATED WEED CONTROL IN SUNFLOWER CULTIVARS

Weeds are potential competitors with crops for
nuiricnts. moisture, light and space. Weeds
remove large quantity of nutrients from the soit.
pitrogen being, the most important. Jayakumar
et al., (1988) reported lowest nitrogen content in
the plants which were raised in weedy plots. While
fluchloralin treatments recorded mote nitrogen.
Malipatil (1989) reported that, uptake of nitrogen
by weeds was maximum in unweeded control
(79.1 kg/ha) as against 18.23 kg/ha in alachlor
{1.0 kg a.i/ha) treated plots.

An experiment was conducted on sandy loam soil
at the Agronomy ficld unit, Main Research
Station, University of Agricultural Sciences,
Bangalore during summer 1992, The orgaaic
carbon and available nitrogen content of the soil
was low (0.35 percent and 243 .5 kg/ha) and high
in phosphorus (3 1.6 kg/ha) and potassium (149.45
kg/ha). The experiment was laid oul in split plot
design with threc replications. There were 24
treatment combinations comprising of two
cultivars (main Plots) and 12 weed control
treatments (sub plots). Hoeing was done manually
by using junior hoe in view of small plots (Table1).
Net plot size was 2.40m x 2.20m. Fertilizers were
applicd at the ratc of 62.5:50; 62.5 kg N, P.Os
and K, per heclare, 75% of nitrogen was applicd
as basal dose and remaining 25% was given as
top dressing to 40 days old crop. Both the hybrid
and the variety were sown by dibbling in 60 ¢cm
rows 20 cm apart as per the recommended
spacing. The varicty Morden was harvested afler
87 days while, the hybrid KBSH-] matured in 90
days. Sunflower (stalk and seeds) samples were
finely ground and powdcred samples were nsed
for nitrogen estimation by micro-kjcldhal method.

Total uptake of nitrogen by crop and weeds were
calculated.

Among the weeds in the experimental site during
summer,the monocots were more predominant
followed by dicot weeds. Among the monocots
the most predominant weeds were Cynodon
dactylon, Digitaria marginata, Dactyloctenium
aegyptium, Chloris barbata and among dicots
Acanthospermum hispidum. Euphorbia hirta,
Mollugo ceriana, Amaranthus retrofluxes and
Portulaca oleracea were predominant and
Cyperus rotundus was the predominant scdge.

KBSH-1 hybrid removed significantly larger
quantity of nitrogen (64.66 kg/ha) than Morden
variety {52.93 kg/ha). Sced yicld did not differ
significantly between KBSH-1 (1152 kg/ha) and
Morden (1101 kg/ha), but stalk yield was higher
in KBSH-1 (2022 kg/ha) than Mordea variety
{1254 kg/ha). This was due 1o increased dry maticer
production in KBSH-1 hybrid as compared to
Morden varicty. Among weed control treatments,
alachlor at 0.50kg a.i/ha plus one hoeing removed
large quantity of nitrogen from the soil (Table 1).
This may be attributed to the betier control of
weeds by alachlor chemical at 0,50 kg/ha followed
by one hocing, which facilitated the crop to grow
well and absorb more nitrogen from the soil.
Similar findings werc reporied by Malipatil
(1989).

Maximum amount of nitrogen was taken up by
weeds in Morden variety (13.84 kg/ha) as
compared to KBSH-1 hybrid (8.98 kg/ha). This
was mainly duc to more dry matter production
by weeds in Morden variety, which experienced

Received for publication in May, [995
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severe competition by weeds for nitrogen. Among
weed control treatments, unweeded control
recorded maximum uptake of nitrogen (44.73 kg/
ha) by weeds, and lowest uptake was recorded in
hand weeded twice (2.49kg/ha) treatment. Among
herbicidal treatments, alachlor 0.50 kg a.i./ha plus
one hocing recorded lowest nitrogen uptake by
weeds (Table 1). Further, corrclation studies
revealed that grain yield had positive
significant correlation with nitrogen uptake by

Department of Agronomy
Agricultural College
U.AS, GK. VK. Campus,
Bangalore-560 063.

Journal of Qilseeds Research

crop (r =+ 0.81), while had significant negative
correction with weed dry weight (r = -0.37) and
nitrogen uptake by weeds (r = -0.39).

Total crop nitrogen uptake was inversely
proportional to nitrogen uptake by weeds
(r = -0.62*). Thus, application of alachlor or
pendimethalin at 0.50 kg a.i./ha plus on¢ hocing
10 KBSH-1 hybrid rcduces the nitrogen uptake
by weeds and improve crop nitrogen uptake,
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Table 1. Total N uptake up by crop and weeds in sunflower cultivars as influenced by diiferent weed
control treatments.

Treatments Crop nitrogen uptake (kg/ha) Weed niitrogen uptake (kgha)
Kga.i/ha Morden  KBSH-1 Mean Morden KB8H-1 Mean

Fluchloralin 1.0 kgha 44,49 62.10 5330 2.57(6.13) 3.28(10.32) 293(8.2))

Fluchloralin ~ 0.50 kg'ha + 5530 73.37 64.32 3.70(13.18) 2.67(6.63)  3.18(9.90)
one hoeing 3 WAS

Butachlor 1.0 kg/ha 52.06 58.06 55.45 3.73(13.47) 294(8.23) 3.32(10.8%)

Butachlor 0.50 kg'ha + 52.06 7287 62.47 2.92(3.13) 2.25(4.56) 2.58(6.36)

one hoeing 3 WAS

Alachlor 1.0 kg/ha 65.46 6538  65.42 286(7.75)  202(3.67)  2.44(5.70)

Alachlor 0.50 kg'ha + 70.99 80.94 75.97 2.18(4.30) 2.01(3.55) 2.09 (3.93)
one hoeing 3 WAS

Pendimethalin 1.0 kgha 50.94 64.72 5783 3.33 (10.67) 2.98 (8.60) 1150963

Pendimethalin 0.50 kg/ha + 60.82 75.83 6833 3.03(R.74) 2.32(4.92) 2.68 (6.83)
one hoeing 3 WAS

Onchoeing 3 WAS 42.18 5385 4801 573 (324T)  405(1595) 4.89 (24.21)

One hoeing 3 WAS + 49.67 56.51 53.09 2.38(5.26) 1.83(2.88) 2.10 (4.0
One HW 5 WAS

Two HW 3&SWAS 60.89 7202 66.45 1.69(247) 1.72(2.51) 1.71 (2.4%)

Unweeded control 30.35 39.43 34.89 7.31(53.49)  6.02(35.97) 6.66(44.73)

Mean 52.93 64.66 - 3.45 {13.84) 2.84(8.98) -
F-test SEm s+ CDa5% F-lest S.Emz+ CD at 5%

For cultivars * 0.54 3.27 b 0.10 0.61

For weed control treatments * 27 .79 . 0.14 0.39

For WC treatments at same cultivar NS 3.87 - * a.19 Q.55

For cultivrs at same or different NS 3.74 - b 0.21 .75

weed control treatments

* Values in the parentheses indicates original values.
WAS = Weeks afler sowing,
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GROWTH, NODULATION AND YIELD RESPONSE OF GROUNDNUT TO
MOISTURE STRESS UNDER VARYING SOIIL, DEPTHS

Repeated droughts during the rainy scason often
limit the growth and yield of groundnut crop. The
soil depth with its associated properties like water
holding capacity and nutrient supply, has a
marked influence on the productivity of the crop.
The effect of water stress experienced at different
physiological stages of the crop grown in three
soil depths was examined.

An experiment was conducted in green house
during kharif 1991 at Central Research Institute
for Dryland Agriculture (CRIDA), Hyderabad.
Groundnut plants (var. Girnar-1) were grown in
glazed pots of 30 kg capacity (@ 2 plants/pot)
under natural illumination and temperature
conditions. Pots were filled with loamy sand soil
from Hayatnagar Rescarch Farm (pH 6.6, C.C.
0.3 %, available N 165kg/ha and available P 10
kg/ha). Three different soil depths ( DI, D2 and
D3) were artificially created in the pots by first
filling the murram from the bottom of the pot upto
20, 15 and 10 cm and filling the remaining portion
with normal loamy sand soil afler passing through
- a2 mm sieve. Thus, in a}l pois total profile was
uniform, i.e. 30 ¢m but the soil depth remained
as 10, 15and 20 cmin D1, D2 and D3 treatments.
respectively. All the pots received a uniform dose
of NPK @ 20 : 30 : 50 kg/ha. The potted plants
were maintained with normal tap water.

Moisture stress treatments were imposed at three
different stages i.e. 25, 50 and 75 days afier sowing
(DAS) designated as early stress, mid stress and
terminal stress, respectively. All the treatments

were imposed in plants in each of the soil depth.
For imposing moisture stress, watering was
withheld for about 6-8 days so that drop in leaf
water potential from control was comparable (1.5
Mpa). Control pots received normal watering. The
observation on nodulation, drymatter, leaf area,
partilioning, root growth and pod yields were
recorded at harvest.

Plants grown in 20 cm cffective soil depth
produced significantly higher number and weight
of nodules, total dry matter, leaf area, root dry
weight than thosc in plants of 10 and 15 cm depth.
Shallow depth caused a marked clongation of
hypocotyl. Which increased from 3.12 cm in 20
¢m 10 5.61 in 10 ¢m depth, indicating that 10 cm
effective depth is less than the optimum. The leaf
arca and total dry matter were also markedly lower
in plants raiscd on shallow soil depth. Pod number
and pod weight in groundnut significantly
increased with increased soil depth. The effect of
soil depth was more significant on kernel and pod
dry weight,

Generally the groundnut crop suffers more due to
waler stress during flowering phase than carly
vegetative or maturity period (Rao et al. 1985).
In fact, stress at early stage often promotes better
partitioning and yield of groundnut. In the present
study, no significant interaction was found
between soil depth and water stress experienced
at different physiological stages. Early stress
caused only marginal decling in leaf area, nodule
weight, total dry matier, but it increased the pod

Received for publication in  April, 1995
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dry weight and kernel weight. This was mainly
due to betier partitioning of dry matter into
reproductive parts (Venkateswarlu et al. 1991).
A combination of early, mid and tcrminal stress
led to marked decrease in pod and kernel weight
and total dry matter.

Division of Crop Sciences

Central Rescarch Institute for
Dryland Agriculture
Santhoshnagar, Hyderabad 500 059
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The results revealed that effective soil depth
played a significant rofc in growth and dry matter
yield of groundnut and moisture stress at 75 DAS
was found to be more detrimental than early (25
DAS) and mid (50 DAS) stresses.
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OCCURRENCE OF BROOMRAPE ON Taramira (Eruca sativa)
IN SOUTH WESTERN REGION OF PUNJAB

Rapeseed and mustard holds an important place
in the cropping pattern of Punjab, particularly in
semi-arid south-western regions. In recent years,
the crop was found severely infected with a
phanerogamic parasite known as broomrape
(Orobanche spp.) which is a root parasite capable
of causing serious losses in several broad-leaved
crops. Broomrapc is an achlorophyllous
holoparasitic plant capable of infecting a diverse
range of hosts such as flax, lentil, tomato, wheat,
(Irmailch, 1994). clover (Suzuki ef af. 1994).
sunflower and cabbage (labrada and perez, 1988)
etc. Four species of orobanche viz. Ombanche
crenate Forsk (Crenalc boomrape). O. aegyvptiaca
Pers. (Egyptian broomrape), Oramosa L.
(Branched broomrape) are potential agricultural
weeds in Australia (Carter and Cooke, 1994). The
incidence of broomrape is reported to be scrious
in semi-humid and semi-arid conditions of Aftica
and Asia (Saubcrborn, 1993).

The present study reports the occurrence of
O.aegyptiaca on raya and taramira crops in the
experimental ficlds of the Punjab Agricultural
University, Regional Rescarch Station, Bathinda.
During 1994-95, broomrape incidence was
recorded on rapesced and mustard crops, the
damage being more scvere in faramira crop. In
taramira ficlds its incidence varied from 56.10 to
8801} per cent {(average 73 80%) at different sites.
The affected plants lacked profuse tillering habit
and foliage looked bronzed or blighted from a
distance due to their withering. Early infection
resulted in pre-mature death of the plants. The
parasitc impairs the physiological functioning of
the host and requires only a living host for its
survival and obtains reduced carbon form its
photosynthetic host (Thalowarn et al, 1994). The
infection of broomrape is also known to enhance

the cellulolytic activity; of host cells in Brassica
campestris var. rapa Singh and Singh, 1993).

The effect of broomrape infection on yield and
agronomic components of the 1aramira crop was
studied. At lcast 20 plants each [rom apparently
healthy and discased ficlds were sclected at
random and asscssed for various yield parameters
{Table 1). The broomrape infection caused a
reduction of 40.86% in plant height, 30.63% in
branches/plant, 72.99% in number of pods/plant,
16.41% per cent in pod length, 54.9% secds
pod,56.52% in 100-pod weight, 10.96% in root
length, 25.93% in 1000-grain weight and 91.68%
in grain yield/plant. There was, however, no
perceptible reduction in the rooting intensity as
measured in terms of root number and root length.
The germination of taramira seeds from
broomrape infected planis did not show a marked
reduction over that of healthy ones.

Another interesting observation was that prior
broomrape infection pre-disposed the host plants
towards increased susceptibility to Alternaria
blight. The intensity of blight on twigs of healthy
and infected plants was 18.3 and 33.0Y per cent,
respectively., (Table 1), The Afternaria being a low
sugar pathogen, prefers a depleted host for attack.
This indicated that in broomrape infected ficlds
more vigilance is required to be exercised to
protcet the crop from the Aiternaria blight.

Various methods studied for the management of
broomrape incidence include: mechanical,
cultural, biological, genctic, and chemical means
{Saghir, {994}, Scientists and farmers must be
familiar with broomrape infcction before it
becomes widespread and acquired serious
proportions.

Received for publication in June, 1995
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Different workers have attempted biological
control as possible approach to manage
broomrape. The antagonists reported to colonize
broomrape are Foxyvsporum(Mazaheri et al.
19913}, and ¥ nygami Soberborn, 1993). The new
technique for broomrape control has been the use
of synthetic germination stimulants like scveral
strigol analogues (Saghir, 1994). According to
Irmaileh (1994). the nitrogen applicd as
ammonium nitrate at various concentrations
gither in distilled water or Hoagland solution
markedly decreased germination and radicle
length of broomrape in association with its host.
Labrada and Perez(1988) recommended the

Punjab Agricultural University
Regional Rescarch Station
Bathinda-151 001

Journal of Oilseeds Research

cultivation of trap crops like Phaseolus vulgaris
cv. ICA-Pijao, Zea mays cv. T-66, Sorghum
vulgare and Cucumis sativus cv. Poinsett which
stimulated the seed germination of broomrape
(0. ramosa) entailing their failure to parasitize
the host.

The prcliminary observations indicated that
keeping the ficlds fallow for a minimum of 2 years
can bring about a substantial reduction in the
incidence of broomrape in taramira fields.

The reported occurrence of O.aegyvptiaca on
taramira is the first report from India.
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Table 1. Effect of broomrape infection on various yield components in taramira
Character Healthy Diseased Per cent

plant plant increase (+)

decrease {-}

Plant height {cm} 118.10 69.34 40.86
No. of branches/plant 11.10 1.70 -30.63
No. of pods/branch 21.40 578 -72.99
Pod length (cm) 2.56 2.14 -16.41
No. of seeds/pod 17.16 7.74 5490
Root length (cm) 16,70 - 14.87 -10.96
No. of roots/plant 2.00 1.90 -5.00
Intensity of Alternaria blight on twigs 1230 3309 +80.82
100 - pod weight (g) 13.80 6.00 -56.52
1000-grain weight (g) 4.03 3.00 -2593
Seed germination (%) 78.84 7438 4.46
Yield/plant () 9.13 0.76 9168

Data are based on an average of 20 plants.
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RESPONSE OF SESAME VARIETIES TO PLANT POPULATION AND
NITROGEN LEVELS.

Sesame is traditionally a semi-Rabi crop of
Central Narmada Valley (M. P.) under rainfed
conditions. Although sesame is an important
oilseed , it is substantially replaced by soybean.
Longer duration and poor yicld potentiai of the
local/old sesame varictics as well as lack of proper
management practices for this crop are major
reasons for this crop diversification. Improved
short duration and high yiclding varictics of
sesame are available which can be uscd as an
alternate for soybean, particularly when the
soybean crop cannot be sown in time or fails due
to continuous heavy rains, Therefore, the present
investigation was undertaken (o findout a suitable
variety and optimum plant population for decp
black soils of Central Narmada Valley and the
response to nitrogen levels.

The experiment was conducted at Zonal
Agricuitural Research Station. Powarkheda,
Hoshangabad (M. P) during scmi-Rabi seasons
of 1991-92 and 1992-93. The experimental soil
was deep black, alkaline in reaction (pH-7.6)
having 230, 40 and 430 kg/ ha available N, P,O,

and KO, respectively. The treatments comprised
of six combinaticns of two sesame varietics (TC-
25 and TKG-9) with three plant populations (3.0,
4.5 and 6.0 lakh plants/ha), in main plots and
four levels of nitrogen (0, 30, 60 and 90 kg/ha) in
subplots of 18.0 m?: laidout in a split plot design
with four replications. Sowing was done on 18th
and 10th September in [991 and 1992,
respectively, in rows 30 cm apart. Thinning was
done 15 days after sowing and plant to plant
spacing of 11.0. 8.25 and 5.5 cm was maintained
to get 3.0, 4.5 and 6.0 lakh plants/ha respectively.
Nitrogen was applied as per treatments in two
splits i.e. 50% as basal and 503 as top dressing at
30 days after sowing. Phosphorus and potash were
given as basal @ 40 and 20 kg/ ha respectively,
Antigastra catalaunalis Dup. was observed as

the most dominant pest during both the years. It
was controlled by two sprays of 0.15% nuvacron
at 20 and 45 days aficr sowing. Crop matured on
25th and 4th December during 1991 and 1992,
respectively.

The data presented in Table 1 showed significant
diffcrences in the yicld of sesame varictics and
the yicld under nitrogen levels, while the effects
of varving plant population were non significant
during both the years. Variety TKG-9 with the
pooled vicld of 329.16 kg/ha proved to be superior
over TC-25 (259.22 kg'ha). Variation in the plant
population between 3.0 to 6.0 lakh/ha had no
significant effect on sesame yield which could be
due to plastic naturc of this crop. However, the
trend of increasing yicld with higher population
was found. Gnanamurthy ef af, (1992), and
Ghosh and Paira (1994) reported best yields with
the population of 3.33 lakhha. Therefore, the
population of 3.0 to 4.5 lakh plants/ha may be
considered optimum.

The seed yield of control (without nitrogen) was
minimum (202.72 kg/ha) which was significantly
lower than that under 30, 60 and 90 kg/ha ie.
284,95, 343.50 and 344.74 kg/ha, respectively.
Diflerence in the secd yield with 30 and 60 kg N/
ha was also significant but that between 60 and
90 kg N/ha was non significant. However the
response equation { Y =201.40 + 3.6401 X-0.0225
X% indicated 80 kg N/ha as optimiim. Significant
responsc to the nitrogen application upto 60 kg/
ha by Prakasha & Thimmegowda (1992): 90 kg/
ha by Shrivastava and Tripathi (1992) and Kumar
and Prasad (1993) was found in terms of improved
yicld attributes and yield of sesamic, Thus, the
application of 60 kg N/ha may be considered
oplimum to obtain higher yicld of sesame in deep
black soils of Central Narmada Valley of Madhya
Pradesh.

Received for publication in June, 1995
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AICORP on semi-Rabi Scsame
and Linseed, Zonal Agricultural
Research Station, Powarkheda,
Hoshangabad, M.P.

P.B. SHARMA
R.R. PARASHAR
GR. AMBAWATIA
P.V.A PILLAI
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Gnanamurthy, P. Hendry Xavier and Balasubramaniyan, P
(1992). Spacing and nitrogen requirement of Sesame
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sesame (Sesamum indicum) to urigation and nitrogen
on Calcareous soil. Indian J. Agron 38 (1): 145-147.
Table 1. Seed yicld of sesame under different treatments
Seed yield kg/ha
Treatment
1991-92 1992-93 Pooled
larieties
T.C.25 297.20 221.23 259.22
TKG-9 394.60 263.72 329.16
SEm. + 12.92 10.05 8.74
CDat 5% 38.50 30.91 26.33
Plant population
lakh/ha
3.0 331.10 230.27 2B1.60
4.5 340.90 240.53 290.72
6.0 363.70 255.18 309.44
S.Em. £ 14.11 12.55 16.71
CDat 5% NS NS NS
Nitrogen levels
kg/ha
0 254.20 151.23 20272
30 334.20 235.70 284.95
60 396.20 290.79 343.50
90 399.20 290.27 344.74
SEm = 12.02 7.55 9.61
CDat5% 34.10 21.41 2717
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EFFECT OF IRRIGATION SCHEDULING AND METHODS OF
NITROGEN APPLICATION ON MUSTARD

In Konkan region, mustard is a newly introduced
short duration Rabi oilsecd crop. Crop yield is
directly influcnced by water stress and fentilizers.
On lateritic soils of Konkan, mustard ¢cv. Varuna
should be trrigated at 0.5 IW/CPE ratio involving
4 irrigations a{ 25 days interval, as reportcd by
Murhekar, (1990). Besides, irrigation scheduling
to mustard crop. it is also desirable to apply
nitrogenous fertilizer by proper method.
Therefore, investigations were carried out o study
the effect of irrigation and methods of niirogen
application on yield and quality of mustard at
Central Experiment Station; Konkan Krishi
Vidyapeeth, Dapoli during 1991-92 on a clay loam
soil with 5.9 pH; organic carbon 2.01%, available
nitrogen 325.17 kg ha', available phosphorus

9.17 kg ha! and available potash 243 .8 kg ha'.

Five irrigation levels were taken as main plot
treatments (60 mm CPE: 80 mm CPE; 100
mm CPE; 100 mm CPE with grass mulch @
6.25 t ha and irrigation at various physiological
growth stages of the crop) and subplot treatments
consisted of methods of nitrogen application
(broad casting method 50% at the time of sowing
+50% one month aficr sowing; full dosc at the
time of sowing by placement method; placement
of 25% at sowing +75% one month after sowing
and placement of 50% at the sowing +50% one
month afler sowing). The total dose of fertilizer
applied was 90 kg N; 45 kg P;0Os and no K;O.
The variety Varuna was sown at a row spacing of

45 cm using 5 kg ha'! sced rate. Plant to piant
spacing of 15 cm was maintaincd. The treatment
was replicated thrice in split plot design. The
depth of irrigation water given was 60 mm.
Quantity of water was mcasured by water meter.

From the data presenited in Table 1, it is revealed
that the highest sced yicld was obtained from the
trcatment when irrigation was applied at various
crop growth stages. There were no significant
differences in treatments comprising irrigation at
60 mm CPE and irrigation applied at various
physiological crop growth stages. in respect of
sced, stover, oil and protein contents. Adequate
availability of irrigation water to mustard crop is
well known to improve vield. (Mandal et al,
1987)

Similarly response to methods of nitrogen
application was also observed. Highest yield (sced
and stover) and prolein content were obtained
when nitrogen was applicd by placement mehtod
i.e. 25% of nitrogen applicd at sowing +75% of
nitrogen applied onc month after sowing. These
results are supported by Bhan (1976).

Maximum net profit of Rs. 4215/- and cost benefit
ratio {(1:1.67) was obtained when mustard was
irrigated at various physiological crop growth
stages. The 60 mm CPE treatment of irrigation
was a second best with net profit of Rs, 3629.5
and cost benefit ratio of 1:1.58.

Higher net profit and cost benefit ratio was
obscrved under placement treatments than
broadcasting. Band placement of 253% of nitrogen
at sowing and 75% nitrogen onc month afler
sowing was found more profitable.

Thus it is concluded that irrigation scheduled at
various physiological growth stages of crop i.e.
at vegclative stage, branching stage, 50%
flowering and grain filling stage and application.’

Part of M. Sc. {Agri), thesis submitted by senior author to the Konkan Krishi Vidyapeeth, Dapoli.
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of nitrogen by band placement of 25% at sowing
and 75% onc month after sowing was found
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superior in respect of yicld (seed and stover) and
oil as well as protein containt of mustard.

N.D. JADHAV
S.N. JADHAV

Bhan, Suraj, 1976. Studies on suitable agrmomic practices for
rainfed brown sarsoon in Uttar Pradesh. Indian J.

Agron., 21 (3). 271-276.

Mandal, BB, Chaudhati, B., Sauada, G., Mandal. B.K. and
Sinha, A.C. 1987. Effect of mulches on grewth and yield
of late sown mustard. indian Agric., 31 (4): 279-284.

Murhekar, §.B. 1990. Studies on irrigation and fertilizer

management in mustardcowpea sequence. Department
of Agronomy, M.Sc. Thesis, Konkan Krishi Vidyapeeth,

Dapoli.

Table 1. Effect of irrigation scheduling and methods of nitrogen application on seed, stover yield, oil,
protein, net returns ha! and cost-benefit ratio of mustard.

Treatments Seed Stover Ol Protein Net Cost

yield yield content content retums Benefit
kg ha'! kg ha'l (%) (%) ha! (Rs.) ratio

Irrigation applied at

60 mm CPE 960 2589 33.27 16.33 3630.0 1:1.58

80 mm CPE 947 2510 3267 15.97 3613.0 1:1.58

100 wum CPE 690 2167 3174 14.42 11310 1:1.18

100 mm CPE + grass 820 2503 32.50 14.49 7320 1:1.09

mulch @ 6.25 MT/ha.

Physiological crop 1010 2687 32.82 16.78 42150 1:1.67

growth stages.

CD(5%) 74 2713 0.80 0.63 - -

Methods of Nitrogen applications

Broad casting (50% at 619 2146 31.53 12.85(-) 60.0(-) 1:0.4]

sowing + 50% 30 DAS

Band placement (full £32 2353 32.08 14.60 2687.0 1:1.68

dosc at sowing)

Band placement (25% at 1078 2746 33.63 17.40 5712.0 1:2.15

sowing + 75% 30 DDAS)

Band placement (50% at 1013 2720 1316 17.54 4979.0 1:2.04

sowimg + S0 A0 DAS)

CD{5%) 70 124 0.39 0.63 - -

CPE - Cumulative Pan evaporation;

DAS - Days afler sowing.



" J. Oilseeds Res. 13(2) 1996; 258-259
1SSN 0970-2776

PERFORMANCE OF SUNFLOWER (Helianthus annuus L.)
GENOTYPES AT VARYING LEVELS OF NITROGEN FERTILIZATION
DURING SPRING SEASON

Recently, sunflower has emerged as a most
potential oilseed crop in Indian agriculture. Due
to its photoinsensitive nature, it can be grown
throughout the vear and is gaining popularity as
a spring cash crop due to the its short duration
{90-100 days) and versatility to fit into different
cropping systems after the harvest of late rice,
potato, rapesced-mustard, vegetable pea and
sugarcanec-ratoons in Northern India. Hence there
is a nced 1o work out spacing and fertilizer
requirement for maximum production. The
present study is an attempt in that direction under
Nainital Tarai conditions,

The experiment was conducted during spring
season of 1994 at crop Research Centre, Pantnagar
on a silty clay loam soii, having organic carbon
1.06%, available 56 kg/ ha and available K 232
kg/ ha with pH 7.2. Toria (Brassica Compesiris
var foria) was the previous crop. Three cultivars
i. e. Morden (Variety), Mega-363 and GHS-777
(hybrids) with four nitrogen rates i, ¢. 40, 60, 80
and 100 kg/ ha were tested in factorial R. B. D
with three replications. The crop was planted on
22 March 1994. Both Morden and GHS- 777
werce harvested on 30th June, 1994 while Mega-
363 was harvested on 6th July, 1996. Half dose
of nitrogen along with 60kg PO, and 40 kg
K,0/ha was applied as basal dosc. The
remaining half N was given 30 days of sowing.
Interculture and plant protection measures were
adopted according to the crop need.

Department of Agronomy

G.B. Pant University of

Agriculture & Technology
Paninagar-2631435, (U. S.Nagar) U.P.

Mega-363 gave significantly higher seed yield
than Morden but was at par with GHS- 777
Meodern gave the lowest seed yield. Among the
genotypes, GHS-777 produced the highest seed
yield/day (21.61 kg) followed by Mega-363
(20.67kg) and Modcrn (18.83kg). Higher head
diameter, seed weight/ plant and 1000- seced
weight were responsible for yield of Mega-363.
The highest harvest index (HI)Y was observed in
GHS-777 which was at par with Mega-363. GHS-
777 gave lower stover weight and biological yield/
plant than Mega-363 and resulted in higher HI
(Table 1).

Nitrogen fertilization increased seed vields
significantly and the highest yield was recorded
at 100 kg N/ ha though it was at par with 80 kg
N/ha. Linear increase in sced yield with nitrogen
rates was reported by Ujjinaiah (1985). The head
diamcter, secd weight/plant and 1000-seed weight
as well as biological yield increased significantly
with nitrogen rates. Similar observations were
made by Narwal and Malik (1985) and
Khargakharate and Nirwal (1991). Nitrogen
fertilization did not affect stem girth and harvest
index significantly.

On the basis of the above experimental results, it
can be concluded that the hybrids GHS-777 and
Mcga-363 could be grown at 80 kg N/ha for
realising maximum production potential.

M.S. PAL
R.P. SINGH
ARVIND KUMAR

Khargakharate, V.G. and Nirwal, B.G. 1991. Growth and yield
of sunflower as influenced by inter and intra row spacing
and nitrogen. J Maharashtra Agric. Univ. 16 (2); 291-
292

Narwal, $.5. and Malik, D.§. 1985. Response of sunflower
cultivars {o plant density and nitogen. J. Agric. Sci.
UK 104 (1) 93-97.
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PERFORMANCE OF SUNFLOWER AT DIFFERENT TIMES OF
SOWING DURING POST RAINY SEASON IN NORTHERN TELANGANA
ZONE OF ANDHRA PRADESH

In Northern Telangana, sunflower crop is being
grown on a large scale from 1992 due to
subnormal rainfall and remunerative prices. The
crop is cultivated in 385 thousand ha in Andhra
Pradesh. In six districts of Northern Telangana,
the arca has increased from negligible in 1991-
92 1o 78 thousands ha in 1993-94. The crop is
sown from September till February depending
on the land released by previous crop. It is grown
in both red chalk (sandy clay loam) and black
cotton soils under irrigated conditions. The
sunflower crop responds to seceding in all the
seasons and its performance is pronounced when
sown at right time (Habeebullah et a/., 1993.).
The information available in neighbouring
Maharashtra state under rainfed conditions in
Vertic inceptisols (Gaikwad et al., 1994))
indicated that the advancement of sowing time to
24 or 25 meteorological week compared to 28
and 29 meteorological week was better. On
vertisols sowing upto 25 Oct gave significantly
higher yiclds (Bhale Rao er al.1991). Information
on the performance of the crop during rainfrec
period sown at diffcrent times is not available for
Northern Telangana region. Hence, an experiment
was conducted for three years in red chalka soils
under limited irrigations (5-6) to asses the
performance of sunflower sown at diffcrent times.

The field experiment was conducted at the
Regional Agricultural Research Station. Jagtial
during rabi and summer 0f 1992-93, 1993-94 and
1994-95 on sandy clay loam soil which is having
a pH of 7.7, 265 kg/ha available nitrogen, 8.33
kg/ha of available P2Os and 373 kg/ha available
K70. The treatments comprising 12 datcs of

sowing (Table 1) starting from Sep 10 to Mar 11
at 15 days interval were tested in a randomized
block design with 3 replications. A hybnd variety
APSH 11 (95 days) was sown as per the dates of
sowing at 60 cm x 30 cm spacing. The crop was
fertilized with 90 kg N, 60 kg P>Os and 40 kg
K>0O/ha. The entire quantity of P2Os and KO
and 30 kg N/ha was applied a1 sowing.

The remaining N was applied in two equal splits
at 30 and 50 days after sowing (DAS). The crop
was irrigated at critical stages-sowing, seedling.
button, flowering and sced formation in all the
dates of sowing.

At harvest, the seed and stalk yields were
recorded at 12% moisture content, The data on
number of sceds per head, 1000 seed weight
and seed weight per head were recorded and
the pooled analyses for three years was presented
in the paper (Table 1).

The pooled analysis of dry matter at harvest for
three years was significantly higher in the crop
sown on Oct 10 than that sown on Scp 25 and
the crop sown on these dates were significantly
superior to all other dates sowing (Table 1). The
reduction in dry matter production was drastic in
the crops sown after Nov 24

The harvest index ranged between 27 10 38% and
the highest harvest index was recorded in Sep 25
sown crop. The harvest index was very low in the
crops sown on Feb 22 (27) and Marll (26%).

The pooled analysis of the seed yield data show
that there was no significant different in secd yield

Received for publication in December, 1995
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between the crop sown on Sep 25 or oct 10 and
between the crop sown on Oct 25 and Nov 9
(Table 1). The crop in former two dates of sowing
resulted in significantly higher seed vield over
fater dates of sowing, However, the sced yiclds
drastically decreased when the ¢rop was sown on
Jan 8. The decrease in seed yicld was 55% when
compared to that sown on Oct 10,

The higher yield in the crop sown in Sep, Oct
and Nov was due to higher head diameter and
lower unfilled portion of the head (Table 1). The
filling percentage was higher in the above dates
of sowing while it was lower in the crop sown
later on Jan 8. The crop sown in Sep, Oct flowered
and seed filling complcted when minimum
temperature was around 11°C and maximum
temperature of 29 °C. while that in Nov and Dec
sowings it was 13 and 34.5 °C respectively, on
the other hand, the minimum temperature ranged
between 12.7 to 27.2° and maximum 31 to 44°C
in the crop sown after Jan 8. As the sunflower
prefers cool weather and the crop sown in Sep
and oct received lower minimum and maximum
temperature resulted in higher secd yield over that

Regional Agricultural Rescarch Station,
Andhra Pradesh Agricultural University,
Jagtial-505 327
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of the crop sown after Oct. Further, the crop sown
in Nov and Dec received lower temperatures
compared to those sown after Jan 8 which
flowered in Mar and Apr when minimum and
maximum temperatures were high (12.7 0 27 9C
and 31 to 44°C.) This resulted in lower seed yield
with the date of sowing delayed from Jan to Mar.

fhe improvement in vield was due to better
contribution of yicld attributes like seed weight/
head. Secd number/head (r=0. 9531%+* ), fifled
seed percentage and 1000 seed weight (1=0.66%* )
(Chaudhary et ol., 1978 and Bhale rao et af.,
1994). Furiher, the higher head diameter and dry
matter production in the earlier sowings had
contributed to higher yiclds. The dry matier
{r=0.97**) and head diameter (r=0.80** ) had
positive correlation with yield. The stalk yield
showed almost similar trend to that of seed yield.

These results indicate that for realizing higher
yields during post rainy season in Northern
Telengana region of Andhra Pradesh, the
sunflower crop has to be sown by Oct 10. However,
marginally lower sced yield could be realized by
sowing the crop upte Nov 24.

M.D. REDDY
K.A. KUMAR
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Table 1. Effect of dates of sowing on performance of sunflower during rainfree period (pooled data of
three years 1992-93 to 1994-95)

Dates of Diameter No. of 1000 Stalk Total Harvest Seed
SOWING of head. seads seed yichd, dry index, yield
om head weight, kgha matler, %o kgha
8 kg/ha
Sep 23 15.1 515 6.2 2534 4073 38 1539
Oct 10 159 564 579 3122 4730 34 1608
Oct 25 15.2 437 547 2606 g2 33 1306
Nov 9 i4.1 460 5312 2504 3710 32 1206
Nov 24 15.0 422 . 52.7 2309 3394 iz 1083
Dec 9 13.8 J6s 51.9 1719 2629 34 210
Dec 24 138 345 50.9 1606 2552 33 838
Jar; B 130 297 503 1357 2080 34 723
Jan 23 i2.2 300 44.2 1266 1898 33 631
Feb 7 9.1 245 39.8 964 1440 34 476
Feb 22 86 187 333 920 1271 27 35}
Mar 11 g4 162 374 829 1122 26 293
S.Em. 0.5 22 13 169 208 2 65

CD(P=(.035) 1.5 64 39 495 602 6 192
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EFFECTS OF IRRIGATION FREQUENCIES AND METHODS ON YIELD
OF SUMMER GROUNDNUT

Groundnut (Arachis hypogaea L.) is an important
oilseed crop of India. Its cultivation is increasing
due to its higher productivity during summer
scason. The information periaining {o response
of summer groundnut to irrigation frequencics and
methods is meagre. Ir the present study an attempt
has been made 1o asscss the effect of irnigation
frequencies in relation to methods of layout on
the yicld of summer groundnut under Southern
Maharashtra conditions. A ficld experiment was
laid out in a randomised block design with five
replications. The treatments comprised check
basin method (5 x 3.6 m x 4 plots) (T ). borderstrip
method (20 x 3.6 m) (T»), furrow method (5x3.6
m x 4 plots) (T3} and farmers method on check
basin (T4). The crop in treatmenis T, T, and T,
was irrigated at 0.6 IW/CPE ratio up to 40 days
and afterwards at 0.75 {W/CPE ratio. 1t was
irngated at an interval of 10 days in treatment
Ts The crop was sown al optimum moisture
condition with presowing irrigation at a spacing
of 30x10 cm on 6 February, 1993 at Agricuiturat
Rescarch station, Digraj, Sangli. The soil was low
in available nitrogen (174.06 kg/ha) and
phosphorus (11.99 kg/ha) and high in potassium
content (428.7 kg/ha). Field capaciiy and
permanent wiiting point of soil were 35.5 and

Agricultural Rescarch Station,
M.PK.VK Digraj, Sangh-416 305

16. 1%, respectively. The soil was slightly afkakine
in reaction ( pH 8.16). The depth of irrigation
walcr was 60 mm at plot head measured by "V"
nolch at each irrigation. The releva't data on
irrigalion parameters arc prescnied in Table 3.
The growth attributing characters viz.. plant
height. spread. number of branches/plant and dry
matter/plant were not inlluenced by the irrigation
frequencics and methods (Table 1). The crop had
an edge in bearing more mnnber of pods/plant
with highet test weight and shelling percentage
through furrow irrigation than the check basin
method adopted by the farmers (Table 2). The pod
and haulm vicld was also maximum. But, the
difference was statistically significant ondy for the
yicld of haulms, Similar resuits for dry pod and
haulm yields were reported by Chavan et al,,
{1988) and Jadhav et af. ¢/989). Maximim net
returns and benefit: cost ralio were also obtained
by the furrow method of irrigation.

The imporved irrigarion mcthods were superior
to the farmers method. The crep needed ten
irrigations in the former compared to twelve in
the latter wicthod (Table 3). The furrow method
of irrigation was most cffective with maximum
waler use clliciency of 3.71 kg/ha-mm. Therelore,
the furrow method of irrigation is worth practical
consideration as it saved two irrigations with no
reduction in pod vield.

D K KATHMALE
N.R.CHAVAN

Chavan, S.A., Kaska, D.R., Deshamkh, M.T. and Kodrekar, 8.8,
1988 Effect of different fevels of irrigation and
phosphorons en pod yield of groundnut. Jof
Maharashtra agric. Univ, 13 (2} 1 132-133.
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Table 1. Growth aftributes of groundnut as influenced by irrigation frequencies and methods

Plant Spread No, of Dry matter
Treatments height {em) primary (g/plant)
{om) branches! plant
Check basin 2282 26.5 5.04 36.54
Border stoip 2172 259 5.40 30.52
Furrow method 22.68 281 4.38 32.08
Farmers method 22.28 25.1 5.18 29.7
SEx+ 0.88 G.85 0.39 -
CD (0.05) NS NS NS -

Table 2. Yield, yield components and economics of summer groundnut as influenced by irrigation

frequencies and methods

No. of Shelling 100 SMK Yield (g'ha} Net B:C
posds (%) Kemel % returns  ratio
plant weight (g) pods haulm Rs/ha
Check basin 18.42 73 428 92 24.44 48.88 16311 262
Border strip 18.64 72 415 89 2471 48.00 16763  2.69
Furrow method 20.64 74 43.7 S0 51 50.77 17655 275
Farmers method 18.56 n 393 9N 23,44 46.96 15868 2.59
SE+ 39 0.62 0.84
CD(0.05) NS NS NS 2.58

Table 3. Water use efficiency of groundnut as influenced by irrigation frequencies and layouts

No. of Effective Irrig. Total Field
Treatments umiga- rainfall water water waler use

tions (mmj) applied use efficiercy

. (mm) (mm) (kg/ha mm)

Check basin 1¢ 732 620 693.2 3.53
Border strip 14 732 620 693.2 3.36
Furrow method 10 7.2 620 6932 imn
Farmers method 12 73.2 740 893.2 152

* Inclusive of one presowing and two common irrigations
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INSECTICIDE RESIDUES IN EDIBLE OILS

Though HCH is banned on oilseed crops, lindanc
is promoted, which helped to avoid the
contamination of non-insecticidal isomers which
are hazardous. Endosulfan, Synthetic pyrethroids
(fenvalerate, cypermethrin and deltamethrin) and
organophesphorus compounds (monocrotophos,
dimethoate, phosphomidon ctc.) are widcly
recommended. However some of them arc
lipophilic in nature and can be a source of
contamination in oils. Similarly, contamination
also resulis due to pre-siorage seed/product
treatment with insecticides to avoid storage pests.
Kecping this in view, the otl samples from various
places in Maharashtra were collected and studied
for residues of lipophilic insecticides.

Ten oil samples each of cotion seed. groundnut
and vegetable ghee and four of soybean were
collected from Ahmednagar, Pune, Solapur, Nasik
and Jalgaon districts. Qil sample (3 ml) was
extracted in hexane by shaking in  separatory
funnel and then subjected 1o clean-up using
conceitirated sulpharic acid (Araityinious, 1994).
Residucs of HCH (Retention (imes- alpha 2.01,
beta 2.30, gamma 2.45 and dclta 2.63 minutes)
and DDT (op-DDE 7.16, PP-DDE 8.67, op-DDD
9.35, pp-DDD 11.71, 0p-DDT 11.91 and pp-DDT
14.37 minutes) were cstimated on gas- liquid
chromatograph equipped with electron capture
detector (Ni-63) and the working tempcratures
for injector port, column and detector were 220,
200 and 350°C. The residues of endosulfan (RT-
endo-I 1.93 and endo-II 2.37 minutes),
cypermethrin (RT 6,96 minutes), fenvalerate (RT
8.52 min.) and deliamethrin (RT 11.83 min.) were

Pesticide Residues Research Laboratory,
Mahatma Phule Krishi Vidyapecth,
Rahuri~ 413 722, Dist, Ahmednagar (M. 8.)

estimated on the same GLC and th

€ tlemperatures
were 260, 250 and 350°C for injeeor po,fc colummn
and detector, respectively. The sensitivity of the
method for cach analyte was 0.01 ppm.

HCH and DDT residucs were noticed in £ and 5
samples of cotton seed oil with the levels »f 0.06
to 0.49 and 0.09 to 0.35 ppm, respectively.
Residues of cndosulfan were found in 7 samples
(OO? to G.14 ppm. Of the three samp[cs with
detectable levels of pyrethroids, each one was
different viz., 0.26 ppm fenvalerate, 0.07 ppm
cypermethrin and 0.03 ppm deltamethrin.

In groundnut oil, detectable levels of residues of
HCH (0.04 10 6.29 ppm), DDT (6.02 t00.54 ppm)
endosulfan {0.02 10 0.13 ppm) and fenvalerate
(0.02100.15 ppm) werc noticed in 10, 6, 5 and 5
out of 10 samplecs. Only four samples of soybean
could be obtained from solvent exiraction plants,
Residucs of HCH and DDT were noticed in 3 (0.05
1o 0.18 ppm) and 2 (0.01 to 0.02 ppm) samples.
Residues of endosulfan and synihetic pyrethroid
were below detectable limit of 0.01 ppm. Eight
sampics of vegetable phee showed HCH level in
the range of 0.03 to (.28 ppm. However, DDT
residues were noticed in two samples (0.05 10 0.07
ppm). Residues of endosulfan were 0.02 10 0.10
ppm in four samples. Maximum residue limits
for various pesticides covered in the present
studics are not prescribed for the vegetable oils
excepl for fenvalerate in cotton seed oil (0.1 ppm).
However, the noticed levels of HCH and DDT are
less than those reported in samples from Delhi,
Punjab and Andbra Pradesh (Parmar and Dureja,
1990).

V.D. KALE
M.D. DETHE

Anonymous. 1994, Protocols for multiresidues method for
estimation of chlorinated pesticides. Project coordinator,
All India Co-ordinated Research Project on Pesticide
Residues, Agril. Chemical Division, JARI, New Delhi
{Unpublished communication)
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Table 1. Residues of lipophilic insecticides in edible oils

Oil sample Residue (ppm)
and Sr. No.
HCH DDT Endosulfan Pyrethroids
Cotion

1. 0.12 0.09 0.14 BDL
2. .28 0.11 .10 0.26 (F)
3. 0.49 0.14 0.10 4.07(C)
4. Q1s 638 o4 BDL
5 0.10 0.2% 0.7 BDL
6, 0.08 BDL 0.1 BDL
7 0.18 BDL BDL BDL
8 BDL BbL BDL BDL
9, 0.06 BDL BDL 0.03 (D)

10. BDL BDL 0.08 BDL

Groundnut

1 0.06 0.02 0.03 0.06 (F)
2. 0.07 BDL BDL BDL
3. 022 BDL 6.02 . Q.07 (F)
4. 022 405 0.02 0.15(F)
5. 0.04 BDL BDL BDL
6. 0.20 054 BDL BDL
7. 0.19 041 Q.13 BDL
8. 0.12 0.04 BDL 0.0" (F)
9. G.29 .48 BDL BDL

10. 0.28 BDL 0.02 0.02 (F)

Soybean
I 0.14 0.02 BDL BDL
2 0.05 0.0l BDL BDL
3 0.08 BDL BDL BDL
4. BDL BDL : BDL BDL
' Vigetable ghee
1. 0.13 .05 BDL BDL
2. 0.19 0.07 0.05 BDL
3 0.03 BDL BDL BDL
4. 0.05 BDL 0.02 BDL
5. BDL BDL BDL BDL
6, 0.15 BDL BDL BDL
1. 0.28 BDL 0.10 BDL
8. .14 BDL 0.06 BDL
9. 0.08 BDL BDL BDL
10. BDL BDL BDL BDL
BDL =  Below detectable timit of 0.01 ppm

F) Fenvalerate, (C) = Cypenmethin and (D) = Deltamethrin
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RESIDUES OF SOME LIPOPHILIC INSECTICIDES IN COTTON SEEDS

Several lipophilic pesticides viz. HCH,
endosulfan, fenvaleraic, cypermethrin and
deltamethrin are in use against pests of cotton
crop in Maharashtra (dnonymous, 1992,
Although DDT is banned for agriculture, its use
for public health programme is in vogue. Cotton
crop alone consumes around 50% of the pesticides
used in agriculture. Possibilities of contamination
of cotton seed cannot be ignored due to residual
spray of DDT in storcs, misuse of HCH in field
and stores and excessive use of recommended
pesticides in pest control programme. Hence it
was planned 1o study the levels of some lipophilic
pesticide residues in colton seed samples
collected from Vidarbha region of Maharashtra,

Twenty samples of cotton seeds were collected
randomly from shops, godowns and ginning mills.
Ground sample was extracted with hexane in a
soxhlet extractor and then subjecied to cleanup
procedure {Anonymous, 1994), Each sample was
screened for residues of DDT (pp-DDT, pp-DDE
and pp-DPD). HCH (alpha, beta, gamma and
delta isomers), endosulfan (alpha and beta
isomers), feavalerate, c¢ypermethrin and
deltamethrin on GC cquipped with EC detector
with a sensitivity of 0.01 ppm for each analyie,
Separation was performed on stainless steel

Pesticide Residue Research Project,
Mahatma Phule Krishi Vidyapecth,

Rahuri - 413 722.

District - Ahmednagar. (Maharashira State)

column loaded with 1.5% OV-17 + 1.95% OV-
21 on Chromososb WHP (80/100 mesh) with a
nitrogen flow of 60 ml/min. The operating
temperatures of injector port, column oven and
detector were 200, 190 and 300° C, respectively.
The cacrespanding temperatures for the
determination of endosulfan fenvalerate
cypermethrin and deltamethrin were 280, 270 and
300 C, respectively.

The residues of HCH (0.066 {0 0.194 ppim ) and
DDT (0.020 to 0.095 ppm) were noticed in 11
and 5 samples (out of 20), respectively. Although,
maximum residue linits (MRL) are not prescribed
for both the pesticides in cotton sced, the present
levels are certainly less than those reported for
oil and cilseeds in other states (Parmar and
Dureja, 1990). Residues of endosulfan were
noticed in all the samples of cotton seeds (0.021
1o 0.085 ppm) but the levels were less than the
MRL of 0.5 ppm. Detectable levels of synthetic
pyrethroids were found in four samples of which
two were with fenvalerate (0.016 and 0.021 ppm)
and one each with ¢cypermethrin (0.013 ppm) and
deltamethrin (0.011 ppm). However, the residues
were below the prescribed MRL of 0.1
(deltamethrin) to 0.2 ppm (fenvalerate and
cypermethrin),

M.D.DETHE
VD KALE
S5.D.RANE

Anonymous, 1992, Crop protection recommendation, April
1992, Depariment of Agriculture, Maharashtra State,
Pune-1. pp-40-42.

Anonymous. 1994, Protocols for multiresidue method for

estimation of chlorinated pesticides. Project coordinator.
All India Co-ordinated Research project on Pesticide
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Residues, Agril. Chemicals Division, [ARI, New Delhi
{Unpublished communication).

Parmar, B.S. and Durgja, P. 1990. Minimising environmental
hazards of agrochemicals, Indian approach and status.
Society of Pesdticide Science, India LARI, New Delhi
(SPS Publication No.2).
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Table 1. Residues of lipophilic insecticides in cotton seeds

Insecticide residues (ppm)
Cotton
seed sample HCH DDT Endosulfan Pyrethroids
Sr. No. (Total} {Total) {Total}
1 0.125 BDL 0.042 BDL
2. 0.134 BDL 0.024 BDL
3. 0.194 BDL 0.037 0.013 ()
4, 0.118 BDL 0.025 BDL
3. 0.166 0.041 0.051 BDL
6. 0.663 0.022 0.023 0.011 (DY
T BDL BDL 0.033 BDI.
8. BDL 0.095 0.049 BDL
9. 0.081 BDL 0,083 BDL
10. 0.078 BDL 0.029 BDL
1. 0056 BDL 0.050 BDL
12. BDL BDL 0.024 BDL
13. BDL 0.043 0.046 0.021 (F)
14. BDL BOL 0.028 * BDL
15. 0.066 BDL 0.022 BDL,
16. BDL BDL 0.051 BDL
17. BDIL BDL 0.085 BDL
18. 0.077 BDL 0.028 BDL
19. BDL 0.040 0.040 0.016 (F)
20. BDL BDL 0.637 BDL
BDL = Below detectable limit of 0.01 ppm
) = Fenvalerate (C) = Cypemmethrin (D)= Deltamethrin
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COMPARATIVE PERFORMANCE OF DIFFERENT SEASONAL WATER
PRODUCTION FUNCTIONS FOR SUNFLOWER

In Andhra Pradesh sunflower is extensively grown
in rabi season under major and minor irrigation
schemes. Hence a study was carriedonl 10 develop
and evaluale various scasonal waler production
functions for sunflower.

A ficld experiment was conducted at the College
Farm Rajcndranagar. Hyderabad (17.19° N,
78.23°E and 543 altitude) in rabi scason of 1992-
93 on a sandy loam soil. There were ¢ight
irrigation treatments designed to allow
evapotranspiration deficits 1o develop in one or
more of three specific growth subperiods viz,
vegetative (10-32 DAS), flowering-seed set (32-
65 DAS), and seed filling-ripening (65-93 DAS),
In any given growth subperiod, the crop in a given
treatment was either irrigated (W)based on soil
(water holding propertics), crop {crop cocfficicni)
and climatic {potcntial evapotranspiration)data to
ensure evapotranspiration of the ¢crop at maximum
rate or it was not irrigated at all (B} The crop in
W-W-W treatment was irrigated cight times. The
irrigation interval was 11 days in vegetative and
flowering -seed set periods and 16 days in sced
filling -ripening period. For instance the crop in
D-W-W was not irrigated during vegetative
growth sub-period and irrigated during flowcering-
sced set and sced filling-ripening growlh sub-
periods. Thus crop in treatment D-W-W, W-D-
W.W-W-D, D-D-W, W-D-D and D-W-D if
irrigated, the schedule duplicated that of the crop
in W-W-W treatment.

The eight treatmenits were 1aid out in randomized
block design with four replications. The soil pH,

EC and bulk density values were 7.5, 0.13 dsin!

and 1.66 g cm3, respectively. The average soil
moisture relentivity at -0.03 MPa,-1.5 MPa and
available water storage in 60 cm soil profilc were
17.16 cm, 8.68 cm and 8.48 cm, respectively. The
ground water table was below 10m from the soil
surface. Hybrid MSFH 8 was sown on 20 October,
1992 and was harvested on 30 Jamoary, 1993, The
total precipitation received was 9.7 cm spread over

three rainy days during 32-34 DAS. Since the
rainfal occurrcd during transition period or
vegetative to flowering - sced set, the cffcctive
precipitation was deducted from the net irngation
requirement while scheduling irrigations in
dificrent treatments. The evapotranspiration was
cstimated by monitoring the soil moisturc under
different trcatments starting from sowing to
maturity before and aftler each irrigation by
following gravimetric method (pravecn Rao,
1993).

The seasonal water production functions of the
following type were dveloped and evaluated:

Ya = a+tb(Eta) 1)
Ya = atb (Fta}+(Ela)? (2}
Ya = atb (Eta)+(Eta) +(Eta)? (3)
Ya = atb (Eray+Eta)*? 4
Ya = a(Etap (5)

Where, “Y,’ is seed yicld or dry matter production
in Mg ha' ‘Eta’ is seasonal evapotranspiration
in cm, ‘a’ is intercept on the y-axis, and ‘b’ ‘¢’
and "d’ are regression cocficients indicating the
magnitud of vicld variation (Mg ha-l} perunit
increase in Eta. Stewart {1972) replaced Eta in
cquation (1) by scasonai relative Eta deficit
(Stress factor) and proposed the following S,
relationship:

Ya = a+b (Etd/Etm) {6)

Where, Etd is seasonal evapotranspiration deficit
i.c., Etm-Eta, and ‘Etm’ is maximum
cvapolranspiration in cm associated with
maximum yicld (Ym).

The equation {6) was later further modified into
a dimensionless form to increase the scope of
transferability, The dimensionless function (8;)
as rcporied by stewart et al.. (1977} was of the
following form:
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(1-Ya/Ym) = b(1-Eta/Etm) N

where, b’ is the yield sensitivity coefficicnt to
Etd, whereas ‘ya’, Ym’', ‘Eta’ and Etm’ are as
defined earlier,

However, Singh et al., (1987) assumed that the
marginal physical product of Eta in the
relalionship between ya and Eta decrcased afier
certain value, consistent with most agronomic
studies. Hence he proposed a non linear function
of the following form:

Ya = a+b(1-(1-X}? ®

in which, ya, a and b as defined earlier, and *x’ is
relative Eta i.e., Eta/Etm.

The water production functions explained through
equation (1) to (8) were varified by regression
analysis both for sced yield and dry matter yield
of sunflower.

The seasonal crop water production functions as
expressed by linear, quadratic, third degree
polynomial or cubic, squarcroot, power, stewart
(), Stewant et al, (S;) and afier Singh et i,
performed relatively well for seed yield than dry
maiter (Table 1 and 2). The coefficient of
determination (R?) varied from 0.76 to 0.86 and
0.72 to 0.81 for seed vield and dry matier yield,
respectively, The variance ratio (F-value) for
testing R* was significant in all the cases except
cubic function for dry matter. Though R? for the

Depaniment of Agronomy
College of Agriculture
Rajendranagar, Hydcrabad

Journal of QOilseeds Research

preduction function as expressed by quadratic,
cubic and square root functions varied from0.82
10 0.86 for seed yield and 0.78 to 0.80 for dry
matter yield, regression coefficients b, ¢ and d
were statistically non-signigicant (P=0.05)
Therefore it can be infered that the non-linear
functions expressed by quadratic, cubic and square
root did not represent the data well. However the
regression cocflicients were highly signigicant for
power function both in seed and dry matter yield,
when compared to eq. 2,3 and 4 and the R? varied
from 0.72 10 0.76.

The Stewarts S1 and S2 functions may be
expressed and written in the form of lincar
function. probably this could be the reason that

the reason that the R? and F-values, both for
Stewart’s and linear functions are equal. The
regression cocfficients for these lincar functions
eq. 1, 6 and 7 under both secd yield and dry matter
yield were highly signigicant (p=0.01) and the
R? varicd from 0.78 (dry matter) to (Sced yield).

The function proposcd by Singh et al., (eq.8)
modifying the stress factor in Stewart’s function
assuming a non-linear relationship between crop
vield and seasonal evapotranspiration though
represenied the data well, it had lower R?, F and
t-values when compared to linear and Stewart’s
functions both for seed and dry matter yield.
Hence, linear functions eq.1, 6 and 7 may be
considered more uscful from practical point of
YIEW.

C.CHAMUNDESHWARI
V.PRAVEEN RAO
PS. SARMA

Praveen Rao, V 1993, Iirigation Water Management. 85 PP,
BSC Publications, Hyderabad, India,

Singh, P, Wolkewitz, H. and kumar, R. 1987. Comparative
performance of differenct crop production functions for
wheat (Triticium aestivum L.) frrig. Sci., 8: 273-290.

Stewart, J.1. 1972, Prediction of water production functions and
associated irrigation progranimes to minimize crop yield
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Table 1. Empicical estimates for testing seasonal water production functions for sunflower seed yield

Water produc- Regression constants, coeflicients and test statistics F-value

tion function a b c d R2 for testing R?

Linear 0.1371 0.05913+* 0.82 28.0%*
.01+

Quadratic 0.2894 0.04776 NS 0.00020 NS 0.82 11.6%*
(6.13975) (0.00246)

Cubic -15.0008 1.74400 NS .06039 NS 0.00070 NS 0.36 8.2+
(1.63153) (0.05831) (0.00067)

Square root 0.2228 0.06227 NS -0.03305 NS 0.82 11.6*
(0.27936) (1.93377)

Power -1.1448 0.96445% 0.76 19.1%*
(0.22039)

Stewart 8, 1.3410 -2.20397+ 0.82 28.0%*
(0.41644)

Stewart §; 0.0126 0.92885%* 0.82 28.0%*
(0.17558)

Singh ef al, 0.8540 1.71416 0.75 18.9*+
(0.40772)

NS = Non significant st P =0.05; %* =Significantat P=00};, * Significant at P = 0.05; + Standard error of 'b'
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Table 2. Empirical estimates for testing seasonal water production functions for sunflower dry matter

yield

Water produc- Regression constants, cocfficients and test statistics F-value

tion function a b c d R? for testing R?

Linear 1.5012 0.12676%* 0.78 21.67%
(0.02723)

Quadratic 1.5487 0.12321 NS 0.00062 NS 0.78 9.02#*
{0.34130) (0.00602)

Cubic -26.0752 318752 N8 010978 NS 0.00127 NS 0.80 5.6 NS
(4.21683) (0.15073)

Square root 0.5676 0.09254 NS Q36009 NS a.78 2.0*
(0.64601) (6.78137)

Power -0.3501 0.72798%* 0.72 15.7%*
(0.18368)

Stewart Sy 62259 -4.72464 0.78 216
(0.01494)

Stewart S; 0.0017 0.75711** 0.78 21.6
(0.16264)

Singh et al., -0.5060 1.44867%¢ 0.72 16.0
{036172)

NS = Non significant ai P=0.05;, ** =Significantat P=0.01, * Significant at P = 0.05, + Standard error of 'b’
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INFLUENCE OF PLANTING DENSITY ON THE PERFORMANCE OF
SOYBEAN GENOTYPES

Soybean ranks first among world oilseeds in
production. It has also acguired third place afier
groundnut and mustard in india in oilsceds. The
traditional varicties are of longer duration,
indetcrminate to semideterminale type and oficn
experience severe moisture stress duc lo carly
withdrawal of rains resulting in lower
productivity. A number of short duration
genotypes have been developed to encounter, such
situations. Mostly these varictics are detcrminate
and compact in growth habit, thereby increasing
the probability of positive responsc to higher plant
density. Therefore, the present study was carried
out to investigate the effect of plant density on
different early maturing genotypes of soybean
grown on Vertisols of Malwa Plaicau,

The trial was conducted in split plot design with
3 replications duning Kharif, 1995 at Research
Farm, National Rescarch Centre for soybean,
Indore. Nine genotypes of soybean viz. NRC 7,
NRC 14, JS 89-27, MAUS 1, MACS 390, SL 231,
PK 1093, JS 71-05 and Pb 1 wecre allocaled to
main plots and 3 plant densities i.e. 0.2, 0.4 and
0.6 million/ha to sub plots. The sceds were treated
with Thiram+ Carbendazim (1:1) @ 3g/kg seed
followed by inoculation with Bradvrhizobium and
phosphate solubilizing bacteria each @ 5g/kg
sced. The recommended fertilizers N:P-Os: K0
were applied @ 20:60:20 kg/ha as basal at the
time of sowing through urea, single
superphosphate and muriate of potash. The plant
population at 45 cm row spacing was maintained
in each plot as per treatments (plant to plant
distance of approximately 10 cm. 3 cm and 2.5
cm for 0.2, 0.4 and 0.6 m/ha, respectively). The
crop was sown on Ist July, 1995 and harvested in

National Rescarch Centre for soybean
Indore- 452 001 (M.P))

the month of October depending on the
genotypical maturity. All the biomelrical
paramcters were recorded at the time of
harvesting. The oil and protein content in whole
seeds were determined employing the Tecator
Model INFRATEC 1225.

The genotypes differed significantly in yield, yvield
altributcs, protcin and oil contents (Table 1). The
Pb 1 acquired maximum plant height and had
maximum number of sceds/pod. On the contrary,
the wvanety JS 71-05 was dwarf with superior
branching habit, and bettcr sced and harvest
indices. JS 89-27 produced maximum pods per
plant. Two genotypes PK 1093 and MACS 390
produced significantly more grain yield (2388 and
2003 kg/ha) than all others. The varicties S1231
(2097 kg/ha). NRC 14 (2003 kg/ha) and NRC 7
(1995 kg/ha) were intermediate in vield. The
lowest yield was maximum in NRC 14. Genotype
IS 89-27 possessed maximum protein content
(42.67%) and remaincd at par with SL 231
(41.78%} . Pb 1 (41.39%), PK 1093 (40.92%).
NRC 7 showed lowest protein conient (37.45%)
and highest oil content (19.81%).

Soybean grew significantly tall, produced less
number of branches and pods per plant but yielded
more grain and stover at high densities of 0.4
and 0.6 than 0.2m/ha. This positive yield response
was probably due to the relatively high yicld from
more numbcr of plants per unit area than the per
plant yicld reduction. The protein % was not
influenced by the plant population while the 0il%
decreased significantly at high densities. Singh
et al., (1993) also reported similar resulls.
Genotypes x plant density interaction was not
significant.

O.P. JOSHI
5.D. BILLORE

Singh, R.C., Singh, M. and Singh, UP 1993. Response of
soybean genotypes to planting density. Legume Res.
16 (3-4): 135-138.
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NITROGEN PARTITIONING PATTERN AND ITS NATURE OF
ASSOCIATION WITH BIOMASS, HARVEST INDEX AND NITROGEN
HARVEST INDEX IN SPANISH GROUNDNUT (Arachis hypoguea L.)

Genotypic differences were obscrved in groundnut
with regard to total dry matier, pod vicld and
nutricnt uptake. However. most of the vield
variation among groundnut cultivars was duc to
the differences in the partitioning of assimilates
between vegetative and reproductive parts
(Duncan ¢t al., 1978). Groundnut has been found
tobe more efficient both in trapping solar encrgy
and in energy partitioning (Dwivedt ¢t af.,1985)
and its productivity can be cnhanced by increasing
biomass or harvest index (HI) or nitrogen harvest
index (NHD or all. A knowledge of the
interrelationship among the key growth variables
is, therefore, necessary for increasing the yicld
potentiality.

A field experiment was conducted during Kharif
scason of 1994 on calcareous soil having low in
available N (250 kg/ha). medium in available
P,0,(23.5 kg/ha) and K,O {18¢ kg/ha} to study
the relationship among N uptake, biomass, harvest
index and nitrogen harvest index to groundout.
Twenty two spanish groundnul genotypes were
tested in randomized block design with threc
replications. Seeds were sown during first weck
of July at 30 cm x 10 cin spacing with a uniform
basal application of 12.5., 60 and 30 kg of N.
P,O, and K,O respectively. Five plants were
selected from cach varicty and each replication.
Leaves, stem, root, pegs, immature pods, kerncls
and shells were scparated from harvested plant
samples. The biomass and nitrogen per cent
(using micro-Kjeldahl method as outlined by
Jackson, 1967) from each plant part were
determined and the results were pooled together
to obtain N uptake or N content. The total

biomass, harvest index (Donald, 1962) and
nitrogen harvest index (NHI) were also recorded
al harvest. NHI was computed by dividing pod N
content by total N content.

There was substamtial variation among genolypes
for all the characters (Table 1), The genolype
{JL 24) registered significantly higher dry maiter
over other genotypes except 3B X|, Kisan, Pol 2
and TG 3 which were on par with JL 24, The
diffcrences in dry matter accumnutation among the
genotypes could be related to difference in
assimilate partitioning between vegetative and
reproductive componcnts {Bell ef a/., 1991).
Significantly higher N uptake was recorded by
SB Xi which were on par with JL 24 and TG 3.
The genotype Chico accumulated lowest dry
matier and nitrogen. Since N uptake is a function
of dry matter and N%, the different genotypes
showed almost similar pattern of N uptake as in
case of dry matter. Although the genotypes SB
X!, Kisan, Pol 2, TG 3, Dh 8, GG 2 and X 11-7-
6 had comparatively high N content in kernel,
there was no consistency in genotypic diflcrences
for N uptake from part to part. Similarly, no
genotype was consistently superior for N uptake.
Irrespective of genotypes, maximum N uptake was
recorded in kernel followed by lcaves, stems, shell,
pegs, immature pods and root (Table 1). This work
was in accordance with the work of Hailevy and
Hartzook (1988).

Chico recorded significantly higher Hl and NHI
over all the genotypes while JL 24 recorded the
lowest. Thus, the result indicated that the
genotvpes (Chico and GG 2) which recorded lower

Recetved for publication in April, 1996
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Table 1. Biomass, harvest index, nitrogen harvest index and nitrogen uptake by different plant parts
of spanish groundnut genotypes at harvest

N uptake (mg)
Genotype .'l:DM HI Nill leaves stetn oot pepgs  immature  kermel shell Total
pods

Chico 159  0.60 .70 75.0 29.8 5.8 57 19.6 2529 62.4 4512
Col 488 038 0.55 3209 2306 129 318 22.7 651.0 982 13680
SBXI 56.7 035 .50 5451 2634 158 350 30.7 766.5 109.6 17663
Dh 3230 528 033 048 4694 2162 131 369 256 626.6 RO.B  1469.0
Kisan 542 034 0.53 438.7 196.1 137 372 323 TS 95.6 15251
RSHY 1 351 0.40 0.34 3027 1291 87 9% 184 47713 642 10102
Jyoti 477 037 0.53 436 2122 125 36.4 253 6216 844 13412
Pol 2 58.1 0.32 049 5032 268.0 139 375 211 732.4 677 16433
MH 1 495 035 0.49 436.7 1727 122 204 19.5 670.1 829 14145
JL 24 59.0 031 0.44 624.9 2780 186 350 293 636.9 1231 17457
KRG 1 50.2 035 0.52 387.8 2277 122 34.6 250 639.2 105.2 14314
S 206 51.9 0.35 0.48 478.1 179.1 13.5 742.1 3110 6067 1015 14757
TG3 548 G331 047 61913 230.2 146 2L7 26.0 732.7 716 1716.0
TMV 7 527 0.34 0.50 471.1 198.1 13.5 36.5 281 628.5 1125 14884
GAUGI 499 032 0.49 3978 2285 234 349 403 6457 60.1 143067
J11 493 035 049 4789 2057 160 22.0 19.6 644.7 736 14605
Dh g 519 G35 a.51 4334 2488 121 367 307 713.4 830 15527
AK 12-24 489 035 0.52 378.2 2056 126 19.9 255 576.1 111.7 13296
ICG 45 432 039 052 4374 1368 116 17.4 276 619.5 745  1324.7
GG12 415 05 0.65 279.0 935 10.4 356 324 769.1 907 13287
T™V 2 492 037 0.48 523.3 2085 100 23.2 258 6259 927  1509.7
X11-7-6 323 035 043 5429 2267 125 19.3 273 T02.6 647 1596.0
Mean 486 0.37 0.52 429.1 1966 130 280 26.4 636.4 864 14262
CD at 5% 52 0.03 0.03 68.6 338 19 5.9 30 61.4 10.5 52.5

TDM = Total dry matter (g/plant), HE = harvest index, NHI = nitrogen harvest index
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dry matter accumutation and N uptake had higher
NHi simptly because of higher N content inkernel
and Vis-a-Vis as in casc of JL. 24 and SB XI. In
this study HI and NHI also showed negative
correlation dry matter and N uptake by different
plant parts. Negative correlation between dry
matter and harvest index was also reported by
Dhopte and Zade (1981). Since the NHI takes into
accouni both N % and dry matter and its
correlation with HI was positive (Table 2), the

National Research Centre
for Groundnut, PB NO. 5,
Junagadh 362 001, Guijarat, India.
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genotypetwhich recorded high NHI also had high
H1. Hence higher N content in kernel is expected
to give high yield potential. The higher value of
NHI obained in Chico and GG 2 implics that
these genotypes arc nilrate-loferant, besides
superior in N maobilization, utilization and
accumnulation. Therefore, NHI and N % in kernel
can be used as the criteria for selectionr in
groundnut improvement programime.

P. K. GHOSH
R. K. MATHUR
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Table 2. Correlation among total dry matter, Hl, NHI and N uptske by different plant parts

Characters TDM m NHI
Leaves 0.87%* 082+ 0.90**
Stem 0.90% -0.86%* 031
Root 0.66** 067 0.62%
Pegs 0.63%* 0.48* 035
Immature pods 0.38 .24 0.17
Kemnels 083 0.60** 0.5]
Shel) 0.43* -0.25 022
Hi Q.00 - -
NHI -0.84% 0.95%+ -

*¢ * implis significance at 1% & 5% levels, respectively.
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INFLUENCE OF PHOSPHATE SOURCES ON NUTRIENT UPTAKE AND
YIELDS OF GROUNDNUT IN RICE BASED CROPPING SYSTEMS.

Groundnut (drachis hypogaea L.) is commonly
cultivated as rabi crop in kharif rice fallows and
the yields of groundnut grown in thesc soils are
cbserved to be lower than the rabi groundnut
grown in non-rice soils. The reasons may be partly
due to adverse soil structure that exists because
of puddling impeding peg penctration and also
uptake of critical nutrients like P and Ca. As the
crop yiclds pods rich in oil and protein, it has
relatively high requirements for P, Ca and S.
Among several sources of P, single super
phosphate (SSP) and diammonium phosphate
{DAP) which are water soluble P sources are
extensively used by farmers for fertilising
groundnut crop. Hence this study was undertaken
to evaluate the effects of SSP and DAP in
influencing the yiclds and nutricnt uptake of
groundnut in rice based cropping systems.

A ficld experiment was conducted at the Dircctorate
of Rice Rescarch {(DRR) Rajendranagar during
rabi 1994-95 in a vertisol. The soil is clayey, fow
in organic carbon (0.45%), medium in available
P (19 kg/ha) and K (275 kg/ha), with alkaline
reaction (pH 8.0). Free Ca CO; content is 6.1%

Table 1. Effect of P sources on yield of Groundnut

Cation exchange capacity of the soil is 39.2 me/
100 g soil with exchangeable Ca accounting for
27.3 me/100 g soil. The treatments consisting of
control (no P), single super phosphate (SSP) and
DAP both @ 40 kg P,Os/ha were laid out in a
randomised block design with ten replications. N
and K were applied @ 30 and 40 kg/ha
respeestively, Cultivar TMV-2 was used as test
crop. Pod and haulm yields were recorded at
harvest and the plant and soil samples after
harvest were analysed for N P.K, and Ca adopling
standard procedurcs,

Pod yield increased significantly when SSP was
P source (22.69 q/ha) over DAP (18.65 g/ha) and
control (16.43 g/ha). The better performance of
SSP over DAP may be attributable Lo presence of
ncarly 50% Ca S0, 2H-0 that supplies Caand §
which are essential for better vicld and quality of
groundnut (Brady, 1947 and Bledsoc et af. 1949),
Presence of Ca in adequate quantities in the
fruiting (pod formation) zone is a key factor for
proper filling and devclopment of pods. because
root supply of Ca does not reach through xylem
by normal transpirational strcam as pods are

Treatments Pod yield Haulm yield
(Q'ha) {Q/a)
Contrel (PO) 16.43 56.00
Diammonium Phosphate (DAP) 18.65 56.38
Single super phosphate (SSP) 22.69 56.88
Mean 19.25 56.42
CD (0.05 %) 3.534 NS

Received for publication in June, 1996
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Table 2. Effect of P sources on nutrient uptake by Groundnut
Treatments Nutrieut uptake (kg/ha)
N P K Ca
Pd Ha TDM Pd Ha TDM Pd Ha TDM Pd Ha TDM
Control (P O) 60.1 987 1589 752 677 1414 513 464 456 5.08 916 96.7
Diammonium 1.6 1129 1839 869 7T.08 1577 598 397 457 6.16 954 1015
phosphate (DAF)
Single super 285 1103 1989 10,16 7.54 1769 793 3%9 478 7.8} 102.2 1101
phosphate {SSP)
Mean 732 1073 1805 879 7.13 1587 634 400 464 6.35 96.4 1028
CD (0.05) 15.3 1037 18.05 NS NS 245 162 NS NS 1.30 NS NS
Pd - Podds, Ha - Haulms, TDM - Total dry matter
Table 3. Effect of P sources on soil available nutrients at harvest
‘Treatments Organic Phosphorus Potassium Calcium
carbon (%4) {ppm) {ppm) {(me/100g)
Control {PO) 0.347 7.50 153 31.55
Diammonium 0.428 895 156 3235
phosphate (DAP)
Single super 0.455 8.23 175 37.86
phosphate ($SP)
Mean 0.410 823 161 3392
CD (0.05) 0.070 NS NS 1.742
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subterranean and lack stomata and thus do not
transpire. Conscquently pods have no direct access
to xylem transported Ca. Further, Ca is known to
be immobile in phloem. Henee in absence of both
xylem and phloem supplics of Ca. penctraling
gynophores have modificd themsclves into
absorbing organs of Ca from the immediate
fruiting zone (Brady, 1947; Bledsoe et al. 1949
and Van der straten ef al. 1993). This result is
corroborated by the obscrvation of significant
increase of Ca uplake by pods (7.81 kg/ha) in SSP
treatment as compared to DAP (6.16 kg/ha) and
control (5.08 kg/ha). In addition, Ca being
divalent cation, alleviales the adverse cffects of
puddling on soil structure/crusting by bringing
about soil aggregation and consequent reduction
in soil strength. This in turn favours stccessful
penctration of gynophores to develop into effective
pods (Reddy, 1973).

Sulphur is required for the biosynthesis of the
esscntial S-containing aminoacids, and thus
biologically important proteins, chlorolpliyli and
oil. Thus, these nutricats in combination present
in SS5P might have contributed for observed
incrcase in biomass production and kernel
development lcading to increased viclds, Similar

Directorate of Rice Rescarch
Rajendranagar, Hyderabad-500 030, India,

Journal of Qilsceds Rescarch

results were also reported by Aulakh ef af. (1980),
Naphade et al. (1991) and Singh et al. (1993).
Nutrient uplake data given in Tabie 2 showed that
N uptake was significantly more in P supplied
plots irrespective of P source indicating synergistic
cllects of balanced supply of N and P. Ca uptake
data indicated that Ca uptake by pods was
significantly superior in SSP treated plois as
comparcd to DAP with little calcium in its
composition. This is further evidenced by the non-
significant differences between control and DAP
with respect to Ca uplake.

Soil organic carbon content was observed to be
slightly more in fertilised plots (0.455% and
0.428% with SSP and DAP respectively) over
control (0.347%). As expected, Ca status of soil
also has gone up in SSP trecated soifs due to the
presence of considerable amounts of gypsum in
SSP.

Thus application of $5P to groundnut is obscrved
to be uscful not only from the standpoint of
increasing pod yields but also in increasing
organic carbon and available Ca for future crops
that go a long way in contributing to soil
sustainability.

M.NARAYANA REDDY
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COMPARATIVE EFFICACY OF FUNGICIDES IN CONTROLLING LEAF
SPOTS (‘Tikka’) OF GROUNDNUT

Early and late leaf spot discases of groundnut
caused by Cercospora arachidicola Horl and
phaeoisuriopsis personata {Berk and Curt) VA,
commoniy known as Tikka arc the most important
foliar fungal diseascs of groundnut in India. Leal
spots arc cndemically present in groundnut
growing arcas of Sriganganagar district of
Rajasthan and causc considerable vicld losses
particularly when they appear carly in the scason.
The two leaf spots singly or together can cause
more than 50% losses in yicld (M¢ Donald er al.
1983). The present paper reports relative efficacy
of certain selected fungicides against leaf spots
of groundnut.

Ficld trials were conducted at Sriganganagar
during kharif 1989 and 1990 crop scason on
groundnuf cultivar M-13 in randomizcd block
design having three replications of 4x3 m* plot
siz¢ with a row spacing of 40 cm. The crop was
sown during 2nd fortnight of June in both the
years. Six fungicides viz; three carbendazim
formulations (Bavistin, 50 W.P, Jkstein 50 W.P.
and Derosal 50 W.P.). thiophanate-M (Topsin-M,
70 W.P). mancozch (Dithane M-45, 75 W.P) and
caplafol (Foltaf, 8 W.P.) were used as sced
treatment @ 0.2% (w/w) of the propietory
formulation basis. Three sprays of cach fungicide
were given where the first spray was given after
appearance of the discase and two morc sprays of
respective fungicides were continued at an interval
of 15 days. The discasc incidence was recorded
on five plants randoinly selecied from each plot,
15 days after last spray following 0-5 rating scale

Department of Plant Pathology,
Agricultural Research Station.
Rajasthan Agricultural University,
Sriganganagar, Rajasthan-333001,

{Gupta, 1985) and (inally discase intensity was
calculated. Observation on germination
percentage and pod vield was recorded.

The pooled data of two years (Table 1) indicated
that sced germination was higher when fungicide
treated sceds were sown in comparison 1o control.
Maximum germination was obscrved in captafol
treatment closcly followed by Bavistin and
thiophanate-M. The intensity of leaf spots was
significantly less 1n all the fungicide treatments
compared to control. Although both carly and late
leaf spots occurred together but the latter one was
morc predominant. The discase appeared during
2nd fortnight of August. the three carbendazim
formulations (Bavistin, Jkstein, Derosal) and
thiophanate-M most cfectively controlled the
discasc. The average lcaf spot imensity in these
four fungicides variced from 7.5 to 11% and were
statistically at par. the mancozeb and captafol
treatments were Iess effective in controlling these
discases. Scveral fungicides have been evaluated
against leaf spots of groundnut (Ghewande, 1990,
Kolte, et al. 1978. Shekhawat, et al. 1987). The
efficacy of carbendezim in controlling leaf spots
has been reported cartier (Natarajan and
Subramanian, 1983; Rattan and Kang, 1982). The
pod yield recorded in carbendazim and
thiophanate-M treatments varied from 25 to 28
g/ha in comparison to 19 g/ha in control. Based
on the present findings it can be concluded that
carbendazim or thiophanate-M may be used for
effective control of lcaf spots of groundnut.

S. GANGOPADHYAY
J.N. BHATIA
S.L. GODARA

Received for publication in July, 1996



282

Ghewande, M.P. 1990. Discases of groundnul and their
management. J. Oilseeds Res. 7: 78-97.

Gupta, D.K. 1985. Effect of date of sowing on the occurence of
leaf spots. of groundnut in Manipur. fndian Phytopath.
38: 738-740.

Kolte, S.J., Tewari, AN. and Awasti, R.P. }1978. Chemical
contro! of Cercospora leaf spots of groundnut.
Pesticides 12: 21-15.

Mc Donald, D., Subramanyam, P, Gibbons, R.W., Snuth, D.H.,
1985. Early and late leaf spots of groundnut.
Information Bulletin No. 21. Patancheru, AP, 502324,
India: International Crops Research Institute for the
Semi arid Tropics. 24 pp. 56 refs.

Journal of Oilsceds Rescarch

Natarajan and Subramanian, K.8. 1983. Fungicidal control of
rusts and leal spots of groundnut. In proceeding of the
National Seminar on Management of Diseases of oilseed
crops. Madurai, India, Tamil Nadu Agricullural
University, 36-38.

Ratlan, G.S. and Kang, M.S. 1982. Effect of systemic fungicide
(Bavistin) on the cercospora leaf spot and various
characteristics of groundnut plants. /ndian J. FEcol9
(2):315-319.

Shekhawat, PS.,, Pate), V1., and Patel, G.J. 1987, Economic
fungicidal spray schedule for controf of tikka and rust
diseases of rainfed groundnut. fndian J. Mycol. PL
Pathol 17:11-16.

Table 1. Effect of fungicides on germination, leaf spot intensity and pod yield of groundnut (two year

data)
Germination Leaf spots Pod yicld
Fungicide Dose (%) (%0} intensity (%) (q/ha)
Sced Foliar
treatment spray
1. Bavistin 0.2 0.1 R4.22 (67.73) 933 (17.36) 279
(Carbendazim 50 W.P.)
2. Jkstein 0.2 0.1 803 (63.89) 8.00 (16.2) 26.95
(Carbendazim 30 W.P.)
3.  Derozal 0.2 0.1 76.53 (61.18) 7.55 (15.51) 25.90
{Carbendazim 50 W.P.}
4.  Thiophanate-methyl 0.2 0.1 84.18 (67.36) 11.11 (18.58) 27.88
3.  Mancozeb 0.2 02 T76.44 (61.17) 46.67 (43.10) 23.52
6. Captafol 02 02 85.41 (68.69) 48.45 (44.1) 22.55
7. Control - - 71.09 (57.58) 72.0 (59.91) 19.22
SEm=+ - - (2.38) (3.28) 2.42
C D(0.05) - - (6.83) (9.29) 6.95

Figures in parenthesis are angular transformed values.
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As the authors had not furnished the Table 1 in the article entitled "Genetic potential of

artificially synthesized Brassica juncea for yield improvement” p.p. 80-83, vol 13(1). 1996 a

mistake has occured. The correct Table is reproduced below. The error is regretted.

Table 1. ANOVA (mean squares) of seven traits in F3

Source daf HT PBI §Bi 5Y! §Y hh HI
Families 63 1600* 3.9* 39.7* 131+ 171.8* 4.9+ 56.3*
Error 256 185.9 1.2 13.2 53 56.7 1.6 11.2

* = Significant at 5% level






INFORMATION FOR CONTRIBUTORS

Contributions from the mcmbers only on any aspects of oilsceds rescarch will be considered for
publication in the Journal of Oilsceds Rescarch. Papers for publication (in triplicatc) and book reviews
should be addressed 1o the Edior, Journal of Oilsceds Rescarch, Directorate of Qilseeds Research,
Rajendranagar, Hydcrabad - 500 030, India.

Manuscript should be prepared strictly according to the GUIDELINES FOR AUTHORS published in
Volume 12, No.1 and should not excced 15 typed pages including Tables and Figures. Short
communications should not exceed five typed pages including Tables and Figures.

Aricles from the Journal of Oilsceds Research are being regularly indexed in AGRINDEX and
abstracted in CAB abstracting Journal and Biological Abstracts.

Membership Tarriff w.e.f, 1.1.1997

Annual Subscription

India Abroad
Individuals: Rs. 75=00 U.5.§ 50.00
+ Admission fce Rs. 10/-
Institutions: Rs. 600=00 U.8.% 100.00
Students: Rs. 40=00 (Postage extra)

+ Admission fee: Rs. 10=00

Life membership : Individuals : Rs. 800=00
+ Adm. fee Rs. 10=00

For subscription, pleasc contact the General Secretary, Indian Society of Oilseeds of Rescarch.
Dircctorate of Oilseeds Research, Rajendranagar, Hyderabad - 500 030, India.

TARIFF FOR ADVERTISEMENTS

Location 2 issues (Rs.) 1 issuc (Rs.)
Back Cover (Inside) 8000/- 5000/-
Page faing back cover 3000/- 1500/-
Inside full page 2500/- 1500/-
inside half page 1500/ 750/-
Overall size : 21.0 cm height (max.) x 14.0 cm width (max.)

Printarea : 1) Backcover & full page [8.00cm x 14.0 cm
2) Half page : 9.00 cm x 14.0 cm

Indian Socicty of Oilsceds Research thankfully acknowledges the financial assistance
reccived from Indian Council of Agricultural Research, New Delhi for Printing this Journal,







