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HCH RESIDUES IN FOLLOW UP GROUNDNUT AND
SESAME CROPS -

S, V.KRISHNAMOORTHY and A. REGUPATHY
Department of Agricultural Entomology, Centre for Plant Protection Studies
Tamil Nadu Agricultural University, Coimbatore 641 003, India.

ABSTRACT

Dusting Hexachloro-cyclohexane 10 D at 2.5 kg a.i./ha on groundnut crop 35 DAS and sesame 75 DAS
resulted in 0,354 and 0.551 ppm total HCH in soil respectively a day after application which declined
93.4% and 97.4% respectively at harvest. The difference in the doses applied to the preceding cotton
main crop did not influence the carry over of HCH residues in soils from the main crop to the follow
up groundnut and sesame crops. At harvest the proportion of the individval isomers in soil of follow
Wp crops was in the order of B > a > y > 8. Application of HCH at 2.5 kg a.i./ha to groundnut 35 DAS
resulted in residues of 0.460 ppm in havims 0.916 ppm in husk and 0.266 ppm in groundnut kernels,
Application of HCH at 2.5 kg a.i./ha to sesame crop 75 DAS resulted in 0.104 ppm in sesame seeds.
Application of HCH to the preceding cotton crop at 5 or 10 kg a.i./ha did not influence the carty over
of applied HCH from main crop to follow up groundnut kernels, haulms, husk and sesame seeds.

Key Words : Groundnut; Sesame; Follow up crop; HCH residues; HCH persistence.

Wide spread contamination of Hexachloro-
cyclohexane (HCH) in oils and fats in Tamil
Nadu was observed in the monitoring
programme carried out by Krishnamoorthy
and Regupathy (1990), Mercy and Regupathy
(1989 a, b), Regupathy and Kuttalam (1989 a,
b, ¢). Considering all these, the present study
was carried out to know whether the build up
of residues in oils was due to direct application
~ or through cross contamination.

A supervised trial was laid out with MCU 5
cotton during winter 1986 (Scptember 1986-
February 1987). The emire field was divided
inte three plots of cach 30 x 12 m to accom-
modate three treatments viz., 5 kg a.i./ha
(recommended dose), 10 kg a.i./ha (double the
recommended dose) and an untreated check.
HCH 10% dust was incorporated into soil 30
days after sowing (Krishnamoorthy and
R'ejgupathy, 1992). Each plot of 30 x 12 m was
divided into sub plots of 3.75 x 12 m to have the

following varied combination in the follow up
crops with two replications in randomised
replicated design. JL groundnut with a dura-
tion of 105 days and Co 1 sesame with a dura-
tion of 90 days were sown with a spacing of 30
x 10 cm and 30 x 20 m respectively. The treat-
ments included in the follow up crops were
HCH 10% dust (Dosage a.i./ha).

1. Cottonuntreated + groundnut untreated

2. Cotton untreated + groundnut treated at
2.5 kg, the recommended dose in practice
against Red Hairy Caterpillar (4msacta
albistriga W1k).

3. Cotton untreated + scsame unireated

4. Cotton untreated + sesame (reated at 2.5 .
kg the recommended dose in practice '
against sesame pod bug Elasmoiomus
sordidus Fb.

5. Cotton treated with 5 kg (single dose -
SD) + groundnut untreated

Received for publication on April 23, 1990.
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6. Cotton treated with 5 kg (SD) +

groundnut treated at 2.5 kg

7.  Cotton treated with 5 kg (SD) + sesame
untreated

8. Cotton treated with 5 kg (SD) + scsame
treated at 2.5 kg

9. Cotton treated with 10 kg (double dose -
DD) + groundnut untreated

10. Cotton treated with 10 kg (DD) +

groundnut treated at 2.5 kg

11. Cotton treated with 10 kg (DD } +
sesame unireated

12. Cotton treated with 10 kg (DD) +
sesame treated at 2.5 kg

HCH 10 D calculated based on the plot size
was dusted uniformly 35 days after sowing to
groundnut and 15 days before harvest to
sesame with the help of Aspee puff duster of
500 g capacity and using bamboo “thatties” to
avoid cross contamination to the adjacent plots
by drift and application was done in.the early
morning,

Representative soil samples were taken from
individual treatments before applicaiion, a day
after application and at harvest from 60 spots
with the help of augur at 10 cm depth in each
plot and pooled, Groundnut pods harvested
from individual treatments were sun dried and
hand decorticated. From this a representative
sample of 500 g was taken. Similarly sesame
seeds of 400 g was taken from the pooled ex-
tracted seeds obtained from the plants after
curing, Groundnut haulms were collected from
20 plants from individuat plofs ar the time of
harvest, sun dricd, chopped into pieces and a
represemative sample of 200 g was taken.
Groundnut husk samples were obtained after
decortication of the groundnnt pods collected
from individual plots and from this repre-

Journal of Oilseeds Research

sentative samples of 200 g was retained for
residue estintation. '

The method described in protocol prepared
for the AllIndia Coordinated Research Project
- Pesticide Residues Scheme (Anon. 1985) was
followed for residue estimation. Extraction
from soil samples (50 g) was done with 100, 50
and 50 ml portions of n-hexane; acetone (1:1
v/v) and washed with 50 ml distilled water.
Extraction from groundnut kernels (20 gj,
sesame seeds (15 g) was done by soxhlet ap-
paratus using 200 ml n-hexane for 8 hours.
After evaporation of hexane the soil content
was weighed and re-dissolved in 50 mi hexane
and partitioned into 100, 50 and 50 ml portions
of n-hexane saturated acetonitrile by adding
600m! of 5% aqueous sodium chloride,
Residues from groundnut havlms (10 g} were
extracted by blending with 100, 50 aad 50 ml
postions of acetonitrile : water (2:1 v/v) and
partitioned into n-hexane. Soxhlet extraction
with 200 ml n-hexane for 4 hours was used for
groundnut husk.

The final extracts of all samples were con-
deased to 10 ml before proceeding to final
clean up by sulpburic acid digestion (Kapoor
et al., 1981).

Residues estimation was done on Chemito
Model 3800 Gas Chromatograph equipped
with 63 NI Electron Capture Deiector (ECD)
and 2.0 m long and 2 mm id. coiled glass
column packed with 1.59% OV 17 + 195 %
QF1 with nitrogen at a flow rate of 30 mi/min.
The temperature (°C) of column 180, injector
200, detector base 206 and detector source
246° were maintatned,

Analysis of the soil of experimental field indi-
cated 36.2% clay, 18.2% silt, 6.0% fine sand,
39.6% coarse sand, 0.87% organic matter, 8.4
pG, 0.3 EC (mmhos/cm), 18.9 total cation ex-
change capacity (m.e/100 g) and 3.0 mg/kg
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available iron. The recovery from fortified
samples at 0.2 ppm level was found satisfactory
as indicated in Table 1.

Dusting groundnut 35 days after sowing DAS
and sesame 15 days before harvest (75 DAS)
with HCH at 2.5 kg a.1/ha resulted in initial
level soil residues of 0.551 mg/kg HCH on day
one after application. The residual level ob-
served a day after application in the present
investigation was in confirmity with the find-
ings of Kathpal ef al., (1976, 1981a, 1981b).

At harvest, the residues in soil in the follow up
groundnut and sesame declined by 93.0% in 65
days and 97.4% in 20 days respectively. The
loss of HCH at such faster rate under tropical
conditions of India had been reported by
Srivastava and Yadav (1977), Yadav (1976),
Yadav et al., (1977), Agnihotri (1978), Kathpal
et al., (1981b) and Karanth er al., (1982). Ap-
plication of HCH to the preceding cotton main
crop at 5 or 10 kg a.i./ha did not result in the
carry over of HCH residues to the follow up
crops, as the residue degradation of HCH ap-
plied to cotton was to the extent of 99.7% and
99.9% at 5 and 10 kg a.i/ha respectively
(Krishnamoorthy and Regupathy, 1992).

The HCH 10% dust when analysed, contained
69.4% alpha, 7.9% beta, 13.2% gamma and
Table 1.

5.2% delta. On day one of application, the
HCH residues had 51.2% alpha, 24.2% beta,
19.2% gamma, 5.4% delta in groundnut and
67.7% alpha, 11.6% beta,16.0% gamma, 4.72%
delta in sesame. At harvest of groundnut and
sesame the proportion of the isomers changed
with the predominance of beta followed by
alpha, gamma and delta. Similar obscrvations
on the predominance of beta at harvest have
been observed in soil treated with HCH for
controlling cotton stem weevil by Krish-
namoorthy and Regupathy (1992), in
vegetables like tomato, chilli, knol-khol, carrot,
amaranthus, coriander raised soils treated with
HCH at 5 and 10 kg a.i./ha by Karanth ef al.,
(1982) and in sandy loam soil in Nova Scotia
after 15 years by Steward and Chrisholm (1971)
and in Japanese soils by Tatsukawa et al,
(1972). The predominance of beta with the
elapse of time might either be due to tran-
sisomerization in favour of beta or due to less
or non degradable nature of beta. Deo er al.,
(1980, 1981) have observed that all the four
HCH isomers viz., alpha, beta, gamma and
deltaisomerize slowly and in small amounts, on
dispersion in water at 25° C. Steinwandter
(1978) and Steinwandter and Schlueter (1978)
observed the interconversion of gamma HCH
to HCB (hexachlorobenzene), alpha, HCH

Per cent recovery of HCH isomers from (ortified samples at 0.2 ppm level

Compound Soil Seed Groundnut Groundnut - Oil

. haulms husk
Alpha 80.7 90.7 96 5 82.5 80.9
Beta 99.2 1.0 93.2 . 800 98,3
Gamma 80.7 w3 82 L8s | 80.4
Delta 983 1012 §9 893 815
Total HCH 87 9.1 g7 836 85.3
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and beta HCH in laboratory studics. Forma-
tion of aipha HCH was much faster in sunlight
than HCB and alpha HCH subsequently
changed, in part, to beta HCH which was much
faster under field conditions than in closed
room (Steinwandter, 1976). Karanth (un-
published), Deo et al., (1982) after incubating
alpha HCH with an oxide enzyme preparation
obtained form 10 day old tomato seedlings
found the presence of gamma HCH, beta HCH
and PCCH (Penta-chlorocyclohexane} at the
end of incubation time by TLC analysis.

Dusting of HCH 10 D at 2.5 kg a.i/ha on
groundnut 35 days after sowing recorded
residues 0.265, 0.608, 0.459 and 0.916 mg/kg in
groundnut kernel, oil, haulms and husk respec-
tively. Dusting at the same dosage on sesame
75 days after sowing resulted in 0.104 and 0.201
mg/kg residues in seeds and oil respectively.
Application of HCH to the preceding cotton
crop at 5 and 10 kg did not have any carry over
effect to the followup of groundnut and sesame
crops.

The HCH residues observed were less in
sesame oil despite shorter time interval be-
tween dusting and harvest of sesame when
compared to that in groundnut which might be
due to larger biomass of sesame than
groundnut/ha feading to dilution of deposition
of HCH dusted. Further the continuous con-
tact of groundnut pods with contaminated
HCH might be the reason for higher level of
HCH in groundnut oil. Udean and Deshmukh
(1971) reported 0.60 mg/kg HCH on kernel
basis and 7.08 mg/kg HCH on oil basis in
groundnut dusted with 2.5 kg a.i./ha at the time
of sowing. Chopra et al., (1973) reported BDL
of HCH in groundnut kernels by spraying with
0.1 to 0.35 a.i/ha 15 days after sowing. Joia
et al., (1970) reported 0.093 mg/kg of HCH in
groundnut oil by application of HCH at 2.5 kg
ai/ha at the time of sowing. Yadav and Yadava

185

(1982) reported that soil application of HCH
at 2.5,5.0 and 10.0 kg a.i./ha, 0.35, 0.57 and 0.97
ppm of HCH residues in green vines respec-
tively after 60 days of sowing and BDL in husks,
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PARTITIONING OF DRY MATTER IN FOLIAR DISEASE RESISTANT
GENOTYPES OF GROUNDNUT (drachis hypogaea L.)

P. VINDHIYA VARMAN, V. GEETHA LAKSHMI and T.S. RAVEENDRAN
Agricultural Research Station, Aliyarnagar 642 101, Tamil Nadu, India.

ABSTRACT

The relative efficiency of partitioning of dry matter in ten genotypes with varying reaction to foliar
diseases susceptible, partial resistant and resistant were studied. The accumulation of dry matter in
stem as well as root did not vary significantly among these genotypes. In the susceptible and partially
resistant genotypes, the partitioning of dry matter to pod is more. Poor partitioning of assimilates and
inadeguate translocation from source to the sink may be the limiting factors for yield in the resistant

genotypes,

Key Wordys : Dry matter; Partitioning; Foliar diseases; Resistant genotypes,

It has been reported that resistance to foliar
discases associated with low yield potential in
groundnut (Williamset al,, 1984). Duncanet .,
(1978) has observed that potential growth rates
were fairly constant whereas the yield differen-
ces between high yielding cuoltivars were at-
tributed largely to the differences in
pattitioning. The present study was conducted
to examine growth and partitioning in
genotypes with variable reaction to foliar dis-
£ascs.

MATERIALS AND METHODS

The genotypes were screened for foliar disease
during kharif 1988 where the disease intensity
was severe. Among the ten genotypes Co 2, JL
24, VRI 1 and VRI 2 recorded a mean grade of
8in the 19 scale and hence grouped as suscep-
tible. The genotypes ALG 33, DORG 18-10
and ICG (FDRS) 43 recorded a mean grade of
4 and designated as partially resistant.
Whereas, the other genotypes viz., NCAC
- 17090, NCAC 17135 and ICG (FDRS) 10 were
recorded a mean grade of 2 and hence con-
sidered as resistant. The above groups of
genotypes were raised doring summer 1989
scason where the disease intensity is very
mcagre. The experiments were conducted in a

Randomized Block Design with three replica-
tions under irrigated conditions. The other in-
sect pests were controlled by spraying. Plant
samples were collected at 30, 50, 70, 90 and 110
days after sowing coincide with five stages of
crop growth i.e., peak flowering, peg forma-
tion, pod filling and harvesting. Ten plants from
each genotypes were sampled at random in
each replication. The plants were dug so as to
get the entire root system. The sample plants
were separated into roots, stem, leaf and pods
and oven dried. The dry weight of individual
parts were recorded. The yield data were
recorded in a measured area of one square
metre. ‘

RESULTS AND DISCUSSION

The pattern of accumulation of DMP revealed
that upto pod formation stage there are no
differences among the genotypes (Fig. 1).
During pod filling and maturing phases, partial
resistani and resistant genotypes recorded
linear increase in pod dry matter than the sus-
ceptible genotype. However, accumulation of
pod dry matter was poor in resistant genotypes
compared to susceptibie and partial resistant

genotypes.

Received for publication on May 28, 1990.
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Fig 1. Dry matter partioning in different genotypes

Leaf dry matter increased linearly in thexesis-
tant types, whereas, a gradual increase upto
pod formation followed by reduction was ob-
served in susceptible types (Fig. 2). At
maturity, the mean leaf dry weight was 5.72,
5.77 and 10.11 g/plant in susceptible, partial
resistant and resistant genotypes, respectively.

The stem drymatier increased linearlyin all the
genotypes. However, the differences were not
significant among the three categaries. Simitar-
Iy, the root weights also exhibited non sig-
nificant differences.

A lincar increase of pod dry matter was ob-
served in all the categories of the genotypes,
with maximum pod weights being 12.28 g, 891g
and 7.17 g/plant at pod maturity in partial resis-
tant, susceptible and resistani genotypes,
respectively.

Although the total dry matter of genotypes did
not vary much, the differences in kernel yield
varied significantly due to genotypic differen-
ces in partitioning, of dry matter to pods as
observed by Duncan ef al., (1978).
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The dry matter accumulation in stem and root
did not vary significantly amongst genotypes.
The leaf area in relation to total dry weight of
plant (LAR) decreased markedly after the
second phase, characterized by flowering
(Table 1). LAR was higher in susceptible
genotypes upto flowering, the value being 309.4
cmzlg. But resistant genotypes registered
higher values of LAR during pod formation,
pod filling and maturity phase. The values of
LAR for the above three phases are 121.70,
61.2 and 56.6 cmzlg respectively. The leaf
preduction and vegetative growth continued in
the resistant genotypes, even in the later phases
of crop growth, resulting in higher LAR.
Hence, the translocation of assimilates from
leaf to pod is lower in resistant cultivars as
compared to the other two groups. Poor par-
titioning of dry matter to pod in the resistant
group is a limiting factor for yield in this group.
The role of partitioning by assimilates for
realising higher yicld in groundnut was
reported by Watson (1971) and Wareing and

Journal of Oilseeds Research

.

Patrick (1975). The study also suggests the
utility of partially resistant genotypes in tiding
over the above situation.
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PHOSPHORUS UTILIZATION BY RAINFED CASTOR IN RED SANDY
LOAM (Chalka) SOIL

M.A.FYZEE!, A. SREENIVASA RAJU? and MEV SINGH?

ABSTRACT

In a ficld experiment conducted on red sandy loam (Chalka) soil employing tracer technigues, castor
crop responded to application of P. The dry matter yields and P uptake parameters recorded at 45 and
90 DAS showed significant influence of levels (20, 40 and 60 kg P20s/ha) and source of phosphate (DAP
and SSP). The mean phosphorus utilization values were 2.51 and 7.20 per cent at 45 and 90 DAS
respectively. Soil P uptake was, however, not influenced at 45 DAS, while the effects of sources and
levels were significant at %0 DAS. Between the two sources, DAF was superior to SSP in all respects.
Application of P as DAP at 60 kg P20s/ha was found beneficial to castor grown on red sandy loam

(Chalka) soils under rainfed conditions.

Key words : Castor; Dry matter yield; Phosphorus utilization.

Castor (Ricinus contrmunis) occupies an im-
portant place in country’s vegetable oil
cconomy, Despile phenomenal increase wit-
nessed in the production and productivity of
castor over the last ten years or so, there still
exists wide regional disparities in per hectare
yields of castor. Growing castor in submarginal
aJ_1d marginal lands under rainfed conditions
with practically a littie or no inputs, use of poor
quality of seed etc., are some of the reasons
identified for low yields

Application of phosphorus to oilseed crops has
been found beneficial as it helps in increasing
growth and yields particularly when they are
&rown on P deficient light soils such as the local
red sandy loam, Responses of oilseed crops to
P are particularly marked in red and yellow,
Coastal alluvial, alluvial, red loamy and laterite
soils {Tandon, 1986). In general, the require-
:;zr(lits of P by oilseed crops is quite high. Oil-
s (:‘emove 24 kg P20s from soil to produce
o I(llne of yield. Responses of groundnut,

ard and sunflower to applied P are more

(Ankineedu et al., 1983). Scanty information is
available on responses of castor to P and it is
particularly not available for castor grown on
red sandy loam (Chalka) soils under rainfed
conditions. Further, no attempt was made in
the past to know the efficiency of utilization of
P from different sources by this crop. Hence,
an investigation was planned to find out the
utilization of fertilizer P from different sources
of castor grown on red sandy loam (Chalka)
soil under rainfed conditions.

MATERIALS AND METHODS

A field experiment was conducted during
kharif, 1988 at Student’s Farin of the College of
Agriculture, Rajendranagar, Hyderabad by
growing castor (var, Aruna) on a mediom avail-
able P {Olsen’s P20s = 23.3 kg/ha) red sandy
loam (Chatka) soil which was neutral (pH =
6.92}, non saline (EC = (.32 ds/m) with a clay
content of 10.8 per cent. The experiment was
laid out in a Randomized Block Design with
seven treatments, each replicated thrice. The

€ommon than in other oilseed crops lreatments consisted of combinations of two
1 Nati -
2 Da lonal Remote Sensing Agency, Balanagar, Hyderabad 500 037, India.

- ept. of So

-Dll‘ECtorale

ccetved for publication on J uly 2, 1990

il SCiénCc and Agric. Chemistry, College of Agriculture, Hyderabad 500 030, India.
of Oilseeds Research, Rajendranagar, Hyderabad 500 030, India.
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sources of P viz, Diammonium phosphate
(DAP) and single superphosphate (SSP) ap-
plied at 3 levels of 20, 40 and 60 kg P20s/ha.
Besides these, a control treatment without P
was also included. The experimental plot con-
sisted of a main plot of 6.0 x 3. m size and a sub
plot of 1.8 m x 3.0 m size both separated by a
thin bund. While the former was maintained to
record yields the latter served the purpose of
collecting plant sampies,

The castor crop received recommended doses
of pitrogen as urea and potassinm as muriate
of potash. Nitrogen was applied at the rate of
80 kg N/ha in three splits viz., basal, at 40 and
80 days after sowing (DAS) while the potas-
sium was applied at 30 kg K2O/ha as basal.
Phosphorus was applied to the central row of
the crop in the sub plot in the form of 2P
labelled DAP and SSP (at a final specific ac-
tivity of 0.3 mCi/g P20s) while the rest of the
rows in main plot received unlabelled fer-
tilizers basally as per the treatments. Sulphur
was applied to DAP plots as per the S - content
supplied through SSP and the N content of
DAP was taken into account while calcnlating
the N dose for the crop. The crop was sown at
a spacing of 60 cm x 30 cm and thinned to
main{ain single plant per hill.

Plant samples were collected at 45 and 90 DAS
and dry matter vields were recorded. The
samples were then analysed for P- content by
Vando-molybdo phosphoric yellow colour
method (Jackson, 1967). 32p assaying was
done by evaporating the extracts under infra
red lamp. Counting measurements were car-
ried using a G.M. counter (GCS 10 A of ECIL
make) with a G.M. tube having a mica end
window thickness of 2 my/om®,

RESULTS AND DISCUSSION

Results of the investigation showing the effects
of sources and levels of P on dry matter yield

Journal of Qilseeds Research

and P uptake parameters at 45 nd 90 days age
of the castor crop are presented in Table 1,

The data at both the stages of crop growth
showed that castor crop responded to phos-
phorus application as increases in dry matter
yields were recorded with increase in level of P
applied to castor. At 45 DAS, the increase in
dry matter was significant upto 40 kg P2Os/ha
but at %0 DAS, responses were observed even
upto 60 kg P20s/ha. The source of P also sig-
nificantly influenced the dry matter yields of
castor, Dry matter yields were higher with DAP
than with SSP. The observed crop response to
applied P are possible as the local red sandy
loam (chatka) soil used for growing the castor
was medium in available P and low in clay
content with a moderate P fixing capacity of 31
per cent. Response of oilseed crops to applied
phosphate were reported by Sachidanand et
al., (1980), Mandal et a/., (1983), Mallikarjuna
Rao et af, (1985) and Singh and Kamath
(1988). Response of castor in terms of dry
matter production were also reported by many
workers {Goud Reddy et al., 1975; Paida and
Parmar, 1979 and Ankineedu et a/., 1983).

Similar to dry matter yicld, application of phos-
phate significantly influenced P content and
other P uptake parameters. While several of
these parameters showed an increase with in-
crease in level of P, phosphorus utilization was
bowever decreased. The P otilization by castor
ranged from 1.76 to 3.55 and 5.00 to 9.96 per
cent at 45 and 90 DAS respectively showing the
highest values at lowest levels of 20 kg PoOs/ha
through either of the P sources applied. This
shows that the fertilizer P uptake by the crop
was not in proportion to the dose applied. The
values of all these P uptake parameters were
higher with DAP than with SSP. Among the
interaction effects the interaction between
source and levels only showed significant in-
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fluence on fertilizers P uptake by castor at 90
DAS.

The changes in dry matter yields and P uptake
parametess with advancement in age of the
castor crop are presented in Table 2. While all
the parameters showed higher values at 90
DAS, the values of P content and % Pdif were
higher at 45 DAS indicating the dilution effect
of the dry matter produced at 90 DAS on these
two parameters.

Table2.  Changes in yleld and p uptake parameters

of castor crop as influenced by age of crop

Particulars | aspas | sopas
Yield (g/ha) 3.89 171
P . content (%) 0.329 0.309
P - uptake (kg/ha) 128 53
PAff (%) 29,14 2007
Fert. P uptake (kg/ha0 0.4 1.20
P uiitisation (%) 251 7.20
P uptake from soil (kg/ha) 094 437

The relative changes in uptake of soil and fer-
tilizer P by castor at both the stages of growth
are shown in Fig. 1. The uptake of native P at
45 DAS was not influenced. significantly by
Sources and levels P applied while the effects
were observed to be significant at 90 DAS. The
soil P uptake at 45 DAS was more or less
constant for the levels of P applied.

This can be atiributed lo the increased ex-
ploitation of sail by deep root system of castor
besides the possible priming effect of applied
P releasing more of native P for crop usc.

The results atso showed that DAP was supertor
Lo SSP a5 it increased the dry matter yield and
P uptake parameters of castor at both stages of
crop growth. The NHa™ ion associated with
the phosphorus in the complex fertilizer DAP
might have increased the P uptake by castor.

Journal of Qilseeds Research

The associated NH4™ decreases the soil pH
which helps to increase P uptake by the crop.
Rennie and Soper (1958) and Grunes (1959)
recognised that rapidly absorbable NHs* ion
had beneficial affect on the uptake of anion
such as 2 POy~

Thus the results of the investigation showed
that application of phosphate upto 60 kg
P20s/ha as DAP is beneficial to castor grown
on red sandy loam (Chatka) soil under rainfed
conditions,
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STUDIES ON OCCURRENCE AND DISTRIBUTIOQN OF
- GROUNDNUT (Arachis hypogaea L.y THRIPS

T.V K. SINGH! and KM, SINGH?

ABSTRACT

Experimental groundnut crop of variety MH-2 was surveyed for thrips fauna in kharif season of 1988,
The crop was inhabited by different species of thrips, Frankliniclla sulphurea Schmutz, Megalurothrips
wsitarus (Bagnallyand Thrips palmi Karmy were floricolous thrips, whereas Caliothrips indicts (Bagnall)
and Scirtothrips dorsalis Hood were found on foliage. On the basis of their relative duration of
occurrence, they were designated as primary and secondary species. The distribution pattemn of C.

indicus was of a regular ype.

Key Words : Groundnut; Floricolous thrips; Caliothrips indicues.

Many species of thrips infest groundnut crop.
Seventeen species of thrips in the world have
been reported feeding on groundauts (Smith
and Barfield, 1982). The major pests in India
are Scinothnips dorsalis Hood, Caliothrips in-
dicus (Bagnall) and Frankliniella sulphurea
{Trybom) {Amin, 1988). Miyazakiet al., (1984)
recorded Megalurothrips usitatus (Bagnall) as
another floricolous theips on mungbean and
groundnut. Sakimura et «l., {1986) reported

‘that Thrips palmi Karmy attacks all plant parts
© on a variety of plants espectally solonaceous

crop {except tomato), cucurbits, legumes and
ornamental plants. These thrips are known to
canse direct and indirect loss by sucking the sap
and as vectors respectively. As studies are lack-
ing on the occurrence and distribution of
various thrips infesting groundnut crop, a

- detailed study was undertaken to ascertain the

thrips infesting grouadnut crop from seedling
to harvest stage.

MATERIALS AND METHODS

- Field experiments were conducted during

kharif season of 1988 at Water Technology
Centre, . A RL New Delhi, to determine the
occurrence of various foliage and floricolous

thrips throughout the cropping season. The
distribution of Caliothrips indicus (Bagnall)
was undertaken on the groundnut field in detail
onthe plant, The test variety was MH-2, Week-
ly sampling was done in 50 randomly selected
plants, starting 7 days after sowing and con-
tinued till harvest. Observations were also
recorded on 50 flowers at random to find out
the occurrence of various floricolous thrips. To
work out the distribution of C. indicus within
groundnut plant, 3 leaves from top, 4 leaves
from middle and 3 leaves from bottom portion
of each plant were sampled randomly. The care -
was taken to include the terminal leaves at the

time of sampling top leaves as Caliothrips are

known to inhabit terminal leaves. Collection of -

the plant samples was done in sall plastic bag
and enough care was taken to observe that
thrips do not escape. Each plastic bag was
numbered plant-wise and leaflet-wise accord-
ingly, After collection from the field, the thrips
were transferred with fine camel hair brush
into homeopathic vials containing 70 per cent
alcohol and Little drop of Triton-X. Vials were
labelled accordingly. After stormng the thrips
they were processed for microscopic study.
The method described by Mound and' Pitkin

* Part of the Ph.D., thesis submitted by first author to P.G. School, IARI
1. Water Technology Centre, Indian Agricultural Research Institute, New Delhi 110 012, India.
2. Department of Entomology, College of Agriculture, Rajendranagar, Hydurabad 500 030, India
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(1972) was followed in preparing the slides.
The slides were examined under microscope
for identification of different species. The
species encountered during study were iden-
tified using keys to different workers, such as
Palmer (1987) for Megalurothrips usitatus
(Bagnall), Bhatti (1980) for Thrips palmi
Karny, Faure (1962) and Wilson (1975) for
Caliothrips indicus (Bagnall), Mound and Pai-
mer (1981) for Scirtothrips dorsalis Hood and
S. oligochaetus (Karny). After identification,
the data were statistically analysed.

The mean variance and K (distribution
patameter) were calculated (Bliss and Fisher,
1953), for the major thrips, C. indicus on foliage
and F sulphurea on flowers.

RESULTS AND DISCUSSION

Five different thrips were found to infest dif-
ferent plant parts of groundnut crop starting
from seedling to harvest stage.

I. OCCURRENCE OF FOLIAGE THRIPS

Two thrips viz., Caliothrips indicus (Bagnall)
and Scirtothrips dorsalis Hood were found
mainly on groundnut foliage through out the
crop growth. Other thrips found in small num-
bers on foliage were Scirtothrips oligochaetus
(Karny), Frankliniella sulphurea Schmutz and
Thrips palmi Karny.

L1 Caliothrips indicus (Bagnall)

This thrips constituted the major thysanop-
teran infesting groundnut foliage from seedling
to harvest stage. The adults were found feeding
on the upper surface and caused white spots or
white strcaks in the beginning, but as the
severity of infestation increased, the stippling
of Jcaves and drying was obscrved later.
Population started graduaily building up from
its first appearance and attained a peak of 244
thrips per 50 plants in the seventh week (Table

197

Tablel. Occurrence of different thrips on
groundnu) folinge, kharif 1988,
Week Number of thrips collected on 50 plants
{weeks after sowing)
Caliothrips indicus | Scirtoshrips dorsalis

1 61 -

2 161 6

3 235 B

4 206 5

5 42 ’ : -

6 205 # 16

7 M 14

8 243 19

9 240 .23

10 i81 ’ 8

1 191 : -

12 192 -

13 152 -

14 143 ' ) -

15 84 : -

16 73 e -

Total 2553 103

Sex ratio 131 1111

Sixty five other thrips includes S. olxgochaam' F, .s'ulphw-ea
and T, palmi

1). The population remained at a peak some-
what constantly from first to third week of Sep-
tember (ie., 7th week to 9th week of crop
growth). The population declined during the
last two weeks of crop growth to 84 and 73
thrips per 50 plants. The males were less than
females throughout the season. The sex ratio
was 1:13 (Male:Female). This species con-
stituted 95 per cent of the total thrips sampled
on foliage.

1.2 Scirtothrips dorsalis Hood

This thrips started infesting groundnut from
the second to eleventh week of the crop growth.
The maximum number was attained in the
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tenth week (last week of September) with 23
thrips per 50 plants. The feeding by Scirtothnps
produced yellowish green patches onthe upper
surface of leaves and necrotic area on the lower
side of leaflets. Atlatter stages, the leaves were
found to curl. The sex ratio (Male:Female) was
1:11. This thrips constituted nearly 4 per cent
of the foliage thrips during kharif 1938 (Table
1).

II. OCCURRENCE OF FLOWER THRIPS

The data collected on floricolous thrips infest-
ing groundnut are presented in Table 2. The
varions thrips encountered are as follows :

11.1 Frankliniella sulphurea Schmutz

The thrips appeared on flower buds and
flowers, starting from flowering till last and
were also found on foliage before flowering in
relatively small numbers. They constituted 75
per cent of the flower thrips. The peak activity
was seen in the fast week of September with 79
female thrips per 50 flowers. The.males were
less than females. The sex ratio (males :

Journal of Otiseeds Research

This species was also found on the foliage for a
short period from 10th to 12th week.

Frankliniella schulizei Schmutz., a vector of
TSMV (Sakimura, 1962) a disease of economic
importance for several crops including
groundnut, in which it causes Bud Necrosis
Disease (Amin et al., 1981; Amin and Reddy,
1983) was not found in survey of various thrips
in the present experiment. However, E
schultzei is usually considered synonym of K
sulphurea, although the latter species seems to
be distinct. In view of the differences in
nomenclature (Bhatti e al., 1989), it is aot
possible {0 ascertain the species on groundout
reported by Amin er al, (1981). The ex-
perimental studies undertaken in Delhi, X
schuftzei on groundnut was not observed al-
though F. sulphurea was quite common,

112 Megalurothrips usitatus (Bagnall)

This species was found on flowers after F. sul-
phurea. A maximum of 17 females per 50
flowers were observed in the last week of Sep-
tember (8th week). Males were not en-

females) was 1:28 (Table 2). countered during the study. This species
Table 2. Occurrence of Nloricolous thrips on groundnut, kharif 1988
Number of thrips collected {at weeks after sowing) Total }Sex
3 4 s 6 7 8 9 18 U 12 ratio
1. Franklinieila
stlphurea
Females 45 4 12 38 54 9 3% 32 9 4 333 281
Maies - - 1 - 1 8 1 1 - - 12
2. Megalurothrips
wsilams
Femates - 4 3 13 8 17 11 11 3 2 74
Males - - - - - - - - - - -
3. Thrips palmi
Females 17 12 2 - 1 3 - B s 9:1
Males - 2 H - 1 . . . 4
Torai 62 42 19 31 65 107 48 44 14 6 450

Others include S. ofigochetus, F, sulphurea, lasvae and pupae
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constituted 16 per cent of the flower thrips

collected on groundnut.
I1.3 Thrips paimi Karny

Another species, T. palmi was found on flowers
from third to eighth week. A total of 35 females
and 4 males were collected. The sexratio (male
: female) was 1:9. This species constituted 8 per
cent of the thrips collected on flowers. This
thrips is being reported from groundnut for the
first time.

On the basis of their relative duration of occur-
rence on flowers and foliage, species of thrips
have been designated as primary and secon-
dary (Vishwanathan and Anantakrishnan,
1976). F. sulphurea is the primary species, being
the first to appear within the flowers and occur-
ring throughout the flowering scason. M.
usitatus and T palmi represent the secondary
species on the flowers, occurring comparative-
ly in fewer numbers than the primary species.
These secondary species occurred throughout
the period of study but displayed considerable
irregularity in their population trend. C. in-
dicus is a major primary foliage infesting thrip,
since it occurred throughout the season. S.
dorsalis is a secondary thrips found on foliage
since they were found to occur in much smaller
numbers as compared to C. indicus.

Amin and Palmer (1985} reported E schultzei
from groundnut, whereas (Amin et al., 1981)
reported the transmission of Tomato spotted
wilt virus (TSWV) by this thrips species, caus-
ing bud necrosis disease (BND). Amin and
Palmer (1985), while reporting F schultzei did
nol indicate whether they found the so-called
yeltow form (suiphurea) or the dark (schudrzer)
form. Sakimura’s conclusive evidence on sul-
Phurea and the non-specific report of schultzei
by Amin and Palmer cast doubt on the identity
of the species reported by them. However, they
apparently had the true schultzei before them,
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which is known as vector of TSWV, since Amin
et al., (1981) found evidence of the transmis-
sion of this virus by what recorded as F
schultzer.

[II. DISTRIBUTION OF C. INDICUS
WITHIN GROUNDNUT PLANT

C. indicus specimens were collected on 3
leaflets from the top portion, 4 leaflets from the
middle portion and 3 in the bottom portion at
random in 50 plants to know their distribution
within the plant, and the data are presented in
Table 3. '

The data was arranged in frequency table, and
mean, variance and K values (distribution

parameter) were worked out. It is clearly evi-

dent that a maximum mean of 3.38 thrips on top

portion in sixth week, 1.84 in middie portion

during fifth week, 1.06 in lower portion of.
leaves in fourth weck, respectively were ob-

served. Asthe variance calculated was less than

the calculated mean and K values were minus

in most of the cases, the data indicates that

dispersion pattern of C. indicus is of regular

type, as individuals are arranged at regular

intervals.

T-test was employed to know which plant part
is the most preferred and as there was no sig-
nificant difference observed between top por-
tion and middle portion of leaflets, it can be
concluded that there is no difference in infes-
tation level by C. indicus with reference to top
and middle portion of the plant.

The data from Table 3 also indicate that
population on top portion of the plant started
building up from its ceeurrence tll sixth week
(except in fifth week, when it heavily rained)
and afterwards slowly declined. In middle por- .
tion of the piant population was present
throughout the plant and was not affected due
torainfall. There was significant difference be-
tween top and bottom portion, middle and bot-
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Table 3.  Distribution of Caliothrips indicus at varicus levels of groundnut foliage
Weeks Top leaves Middle leaves Bottom leaves Total
:g:;n g Mean variance K Mean Variance K Mean Variance K
o) (s) &) (s &) (s)

| 0.7 0.21 -1.01 0.36 0.32 2.3 0.08 007 -1.31 1.18
2. 0.82 052 -2.23 1.40 122 -11.17 0.50 D.62 -0.04 2.64
3. 1.98 0.75% -3.12 1.74 0.77 -3.11 042 149 240 4.30
4, 154 107 -5.04 132 055 226 1.06 1.08 62.56 392
5. 0.20 0.16 -1.09 1.34 0.55 -2m 0.10 0.08 -1.23 0.62
6. 3.38 2.36 -11.23 126 0.52 -2.15 064 052 -3.44 3.7
7. 234 0.92 -3.86 1.68 0.55 -2.49 0.50 042 -3.06 4.56
8. 2.14 078 -3.36 1.76 Q.68 -286 046 0.29 -1.28 4.66
9. 236 1.0 4.13 174 0.36 219 0.48 042 -3.71 4.62
10. 138 069 -2.76 128 Q.74 301 0.60 045 -2.38 316
iL 1.66 0.60 259 120 053 -2.15 1.00 098 4900 3.60
12 1.56 0.70 -2.83 1.36 0.72 ~2.91 0.76 055 -2.80 368
13. 1.68 2.3% 400 106 0.67 2,88 0652 . 042 -2.65 32
M. 0.94 0.55 -2.25 1.18 072 -3.04 044 050 344 2.54
15, 0.74 0.28 -1.19 0.64 0.48 <256 0.24 0.18 -1.07 1.64
16, 072 0.37 -1.48 0.56 0.46 -3.00 0.04 0.03 -1.96 1.34

t vaiue for top and middle = 1.017

t value for top and bottom = 4.516

t value for middie and bottom = 5.60
Significant at 0.01 level

top postion, indicating that leaflets of bottom
portion of plant are not preferred by C indicus.

The distribution pattern of C. indicus was of
regular type. There was no difference in the
preference and infestation by C. indicus on
leaflets from top and middle portion of the
plant, C. indicus population dechlined in top
portion with heavy rains, but in middle poriion
the population remained at the same level even
after good rainfall. The lower leaves were less
mnfested and not preferred, probably due to
maturity and yellowing of leaves. The distribu-
- tion of C. indicus on newly emerging leaflets in
top portion and leaflets from middle portion is

in contrary to the findings of Amin and Palmer
{1985%) who reported that € indicus inhabits
older leaves by remaining on the upper surface.
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EFFECT OF DIFFERENT DOSES OF NITROGEN ON SOME TARAMIRA
(Eruca sativa L.) VARIETIES

G.L. KESHWA! and MK, JAIN?

ABSTRACT

The effect of four nitragen tevels (0, 13, 30 and 45 kg/ha) was studied on taramira varieties (T 27, RTM
2,Job-TC 1 and Job-TC 2) for two consecutive seasons at Agronomy Farm, SKN College of Agticuiture,
Jobner. Application of nitrogen at 45 kg, remaining at par with 30 kg N/ha, significantly increased the
seed yieid and ancillary characters such as test weight, siliquae per plant, seeds per siliqua, plant height
and dry matter per plant and water use efficiency over conirol and 15 kg N/ha, Among the varieties,
Job-TC 2 provided significantly more seed vield, test weight, siliquae per ptant and s¢eds per siliqua
aver T 27. However, plant height, dry matter per plant and crop growth rate were significantly higher

in variety Job-TC T over RTM 2.

Key words ; Eruca sativa 1..; Nitrogen levels; Yield,

Taramira is a hardy winter season oilseed crop,
well adapted to poor sandy soils having limited
moisture storage capacity. In drought years, it
is a preferred late sown crop grown og residual
soil moisture during the winter season. The
crop has almost been neglected by the agrienl-
tural scientists and practically no work has
been done to establish the optimum dose of
nitrogen for different taramira varieties under
dryland conditions.

MATERIALS AND METHODS

A field experiment was conducted in two
winter seasons of 1987-88 and 1988-80 at SKN
College of Agriculture, Jobner (Rajasthan).
The soil of experimental ficld was loamy sand
having adequate drainage with low water hold-
ing capacity, low organic carbon (0.21%),
~ Available N (75.0 kg/ha) and P (17.0 kg P2
Os/ha) and medium available K (150.0 kg
K20/ha). The treatmenis comprising four
nitrogen levels (1, 13, 30, and 45 kg/ha) and four
varictics (T 27, RTM 2, Jub-TC 1 and Job-TC
2) were replicated four times in Randomized
Block Design. Varieties T 27, RTM 2, Job-TC 1

and Job- TC 2 mature in 150, 140, 146 and 143
days and contain 34.0, 33.6, 38.0 and 38.1 per
cent oil, respectively. A basal dose of 20 kg P2
Os/ba and nitrogen as per treatments was
drilled at the time of sowing. The total rainfall
received during 1987-88 and 1988-89 scasons
was 24.5 and 27.0 mm, respectively. Besides a
pre-sowing irrigation of 60.0 mm, one life
saving irrigation of 45.0 mm was applied at
flowering stage. The crop was sown in rows 30
cm apart with a seed rate of 5.0 kg/ha. The crop
growth rate (CGR) was computed as per pro-
cedure outlined by Watson (1952) and the field -
water usc efficiency was caleulated by dividing
the crop vicld with water used in ha-mm.

RESULTS AND DISCUSSION
Effect of nitrogen

Application of nitrogen at 45 kg/ha remaining
comparable to 30 kg N/ha significantly in-
creased the seed yield over 0 and 15 kg N/ba
during both the years. This was due to com-
bined effect of the increased number of sili-
quae, number of seeds per siiqua and 1000
seed weight which resulted in higher seed yield

1. Pept. of Agronomy, SKN College of Agriculture (RAU), Jobner, Rajasthan 303 329, india
2.B.B.D, Govt. PG. College, Chimanpura (Shahpura), Jaipur, Rajasthan, india,
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under this treatment, These results cor-
roborate the findings of Jat ef al., (1987) who
found 30 kg N/ha as an optimum dose of
nitrogen for taramira. The field water use ef-
ficiency, plant height, dry matter per plant and
crop growth rate were also significantly higher
under 45 kg N/ha when compared with control
but it was closely followed by 30 kg N/ha. The
response of taramira to nitrogen application in
terms of improved growth, yicld and water use
efficiency could be supported by the fact that
the soil of the experimental field was deficient
in available nitrogen (75.0 kg/ha). The sig-
nificant and positive correlations and linear
relationships existed between seed yield and
number of siliquae (r = 0.50; y = 473 +
0.04 X) and test weight (r = 0.50 ;y = 7.30 +
4.35 X) during 1987-88 also extended the sup-
port for higher seed yield with nitrogen ap-
plication. similar results were also reported by
other workers (Anon., 1984 and 1985).

Varieties

Among the varieties tested, variety Job-TC 2
offered the maximum seed yield (875 kg/ha),
representing an increase of 113, 97 and 66
kg/ha in two year’s average seed yield, respec-
tively over Job-TC 1, T 27 and RTM 2. The
higher seed yield obtained under variety Job-
TC 2 was due to the cumulative effect of yield
attributes such as number of siliquae, seeds per
siliquae and test weight which were maximum
under this variety during both the years. The
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differential behavior of taramira varieties
could be explained by the variation in their
genetic make up (Maliwal et a/.,1984). Besides
higher seed yield the variety Job-TC 2 also
recorded the maximum field water use effi-
ciently. Variety Job-TC 1, however proved to
be significantly supetior to RTM 2 with respect
to plant height (during 1988-89) dry matter per
plant and CGR during both the years.

Based on the results of two years, it could be
inferred that variety Job-TC 2 fertilized with 30
kg N/ha proved to be important production
factor for enhancing yields of taramira in light
textured soils of Rajasthan,
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STABILITY ANALYSIS FOR SEED YIELD AND ITS COMPONENTS
IN NIGER UNDER RAINFED CONDITIONS

P.C. UPADHYAY
INKVYV, Zonal Agricultural Research Station, Chhindwara 480001 M.P., india,

ABSTRACT

Ten genotypes of niges grown from 1987 through 1990 were evatuated for stability paramelers with
Tespect to seed vield an® #s components vnder rainfed conditions. Genotype-environment interaction
was observed. Linear as well as non-linear components accourted for the interaction present, however,
the former contrbuted t0 a greater part, CHH-3 was found 1o be stable and desirable genotype for ail
the traits studied undef varied eavironmental conditions. Varieties CHH-1, CHH-2 and Qotacmuond
with high seed yield were also stable for most of the characters including seed yieid.

Key words : Guizotia abyssitiica Cass.; (Genotype x Environment interaction; Stability analysis

Marginal farmers generally grow niger under
rainfed conditions. Fluctuation in yiclds affects
therefore yield stability becomes a factor of
prime importance. A precise knowledge of the
nature and magnitude of geaotype X environ-
ment interaction is very important in under-
standing the stability in sield of a particular
variety before it is recommended for general
cultivation. for the successful cultivation of
niger. It is essential to identify the switable
genotype over varying eﬂvironmental condi-
tions. The present study was aimed at identify-
ing such varietics.

- MATERIALS AND METHODS

The experimental maserials coroprised ten
genotypes of niger (namely CHH-1, CHH-2,
CHR-3, Comp. 1, Qotactmund, 1GP-76, No.
71, GA-10, KEC-1 and RCR- 140) which were
grow during kharif, 1987, 1988, 1989 and 1990
(making four environments) at Zonal Agricul-
tural Research Staiion, Chhindwara (M.P}.
The experiment was raised in a Randomized
Block Design with four replications. Each plot
comprised six rows of 5.0 m length with row to
row spacing of 30 cm and plant {o plant spacing
of 10 cm. Data were collected on days to 50%
flowering, days to maturity, plant height (cm),

number of branches per plant, number of cap-
sules per plant, seed yield per plant (g) and
1000-seed weight (g). Stability analysis was
done following Eberhart and Russe} {1966).

RKESULTS AND DISCUSSION

Results of analysis of variance (Table 1)
revealed that the mean squares due to
genotypes and environments (when tested
against both pooled error and deviation)
showed highly significant differences for all the
characters, suggesting presence of genetic
variability in the material as well as among the
environments for all the characters studied.
Genotype x environment interactions were also
found to be significant {when tested agaimnst
poovled grror) for all the characters. The mean
square due to environment plus genotype-en-
vironment interaction were highly significant
{when tested against both pooted error and
deviation) for all the characters, The sig-
niftcant portion of these interactions was due
o the lincar component. Highly significant
mean squares due to environments (linear)
(when tested against both pooled error and
deviation) for all the characters indicated dif-
ferences between environments and their con-
siderable influence on all the characters. The

Received for publication on July 19, 1991
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FIG.-1 : The reiation of mean value (xi) and regression coefficient (bi) for different
characters for stability of ten genotypes of niger. Estimates of §* di were significant
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mean squares due to genotype X environment
(linear) were significant (when tested against
pooled error) for all the characters indicating
that linear component of genotype-environ-
ment interactions was present. This suggested
that variation in the performance of varieties
when grown over environments could be
predicted. Such results were also reported by
Varulkar and Upadhyay (1989) . However, the
significant variances due to pooled deviatior
for all the characters indicated that genotypes
differed with respect to their stability suggest-
ing that performance of varieties was predict-
able.

The stability performance of ten genotypes are
presented graphically in Fig.1 and Fig.2. Ac-
cording to Eberhart and Russel (1966) an ideal
genotype may be characterized as having high
mean, a regression coefficient equal to unity
and deviation from regression mear to zero.
They further pointed out that the varieties ex-
hibiting high regression coefficient (b >1)
could be considered as below average stable
varieties. Such varicties will perform well only
in favourable environments while their perfor-
mance will be poor in unfavourable environ-
meats. The varieties with low regression
coefficient (bj <1) are above average stable
and are adapted specifically to poor environ-
ments.

~ CHH-3 was found to be stable and desirable
genotype for all the traits studied with average
mean performance and avcerage response
under varicd environmental conditions.
Genotype CHH-1 with significant highest
mean seed yield was below average stable for
all the characters except number of capsules
per plant and was found desirable under
favourable cnvironments only. While varicty
IGP-76 with lowest mean seed yield was above

Journal of Oilseeds Research

average stable for all traits except dye 14
maturity and found desirable specifically ynde,
poor environments. Genotypes, CHH2 5p4
Ootacmund with mean seed yield at par wigh
population mean were stable and 3)5q
desirable for most of the traits except plan,
height. The other unstable trait in CHH-2 j5
days to maturity, while in Ootacmund it is dayg
to 50% flowering. Variety No.71 with low meap,
seed yield was incidentally found to be the mog¢
unstable for all the traits except number of
branches per plant hence undesirable under 5
the environments.

The significant correlation (Table 1) betweey
x i and b; for days to 50% flowering and seeq
yield per plant and between x i and s? di for
days to 50% flowering and plant height sug.
gested that simple use of mean values of these
characters could be made to judge the stability
of these genotypes. The lack of association
between these parameters with respect to
other characters indicate involvement of dif-
ferent genetic systems in the control of these
characters.

It may be concluded that among the materials
evaluated CHH-1, CHH-2, CHH-3 and Ootac-
mund with good yield potential, average plant
height, medium maturity were found to be
stable and desirable with respect to most of the
traits studied. In addition, these genotypes can
serve as useful parents in breeding programme.
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UNCONVENTIONAL OIL : PHYSICO-CHEMICAL AND
NUTRITIONAL EVALUATION OF MESUA FERREA KERNEL OIL

G. SAROQJINI, N. LAKSHMI DEVI and ANURAG CHATURVED]
Department of Foods and Nutrition, P.G. and Research Centre, A P. Agricultural University
Rajendranagar, Hyderabad 500 030, India.

ABSTRACT

Mesua ferrea kernel oil contains unsaturated fatty acids with saturated fatty acids in the ratio of 73.6:26.4
and oleic acid being maximum (53%). While refined oil appeared less viscous, light in colour ¢rude oil
was thick and dark. Nutritional evaluation revealed that the refined oil was comparable to sunflower
oil. On the contrary, crude oil showed growth retardation, alopeacia, higher lipid and cholesterol levels

and abnormal histopathoology of the liver.

Key Words: Mesua ferrea kernel; Guttiferae; Mesuol; Body Nitrogen; Feed Efficiency ratio; Ap-
parent digestibility; Cholesterol; Trigiycerides; LDL and HDL cholesterol; Phos-

pholipids.

Mesua ferrea trees belonging to family "Gut-
tiferae” and species M. ferrea Linn and are
commonly known as Nagakesara/Nagacham-
pakam in regional language. They are mostly
found in Himalayas, Nepal, North Eastern
India, Deccan peninsula and Andaman Is-
lands. The seeds measure 2.5 cm diameter and
are dark brown in colour. Cotyledons are
fleshy and oily. The secd contains a pale yellow
lactone, Mesuol (C23 H2z2 Os. m.p.154) to the
extent of 1%. It is probably a 4 phenyl
coumarine of complex nature. It also contains
another phenolic compound Mesuonc (Czy
H44 O4, m.p. 139) in much smaller concentra-
tion, Both showed antibacterial activity against
many micro-organisms. The seed oil is used as
an cmbrocation in rhematism and for skin dis-
cases { Wealth of India, 1962). The kernels
yield 45 per cent other exiractives. The LDsg
value of the crude oil has been reported as 0.6
g/kg body weight. On the other hand refined
oil caused no death of animals even at a level
of 25 g/kg body weight (Basu et al., 1990).
While some information on physico-chemical
characteristics and pharmacological use was
available, no studies have so far been reported

on the nutritional quality of the oil. Hence this
study was undertaken to evaluate the physico-
chemical and nutritional quality of Mesua fer-
rea oil (both crude and refined) in comparison
with sunflower oil.

MATERIALS AND METHODS

Crude and refined M. ferrea oil samples were
obtained from the Director, National Botani-
cal Research Institute, Lucknow, for the pur-
pose of the study. :

PHYSICO CHEMICAL CONSTANTS

Both the oil samples were analysed for physical -
and chemical constants like specific gravity,
refractive index and viscosity, acid number,
saponification value, fodine value and un-
saponifliable maticr using AQAC meikods
(1984). The fatty acid composition was deter-
mined by Gas Liquid Chromatography of
Varian Model 3700 using a 15% DEGS column
and chromosorb W (45-60 mesh) with a flame
ionisation detector, isothermally at 200°C.

Nutritional evaluation : Three groups of male
weanling rats (9 in each group) of Wistar strain

Received for publication on January 20, 1992.
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in the weight range of 35 + 0.5 g were usde.
They were fed with isocaloric diets containing
10% lipid and 10% protein, adequate in all
vitamins and minerals in the following manner:

Group - Diet containing refined sunflower
oil (SFO- control)

Group I1 - Diet containing crude Mesua fer-
rea kernel oil (MEC - Experimen-
tal)

Group U1 - Diet containing refined Mesua fer-
rea kernel oil (MFR - Experimen-
tal)

Weekly body weights and food intakes of all
animals were recorded nearest to 0.1 g for 12
weeks.

To study the effect of the experimental oil on
protein utilisation of young animals, three rats
from each group were sacrificed after 4 weeks
fecding and body nitrogen was estimated using
the method of Miller and Bender (1955). On
the penultimate 12 weeks feeding apparent
lipid digestibility in the animals was assessed.
Finally on the last day, after overnight fast alt
the rats were sacrificed and blood and liver
tissue were collected, suitably processed for

Table L.

Journal of Qilseeds Research

lipid analysis and histopathological study. The
total lipids for serum and tiver (Fendley et al.,
1972); triglycerids (Foster and Dunn, 1973);
phospholipids (Marinetti, 1972); totat
cholesterol (Carr and Drekter, 1956} and HDL
cholesterol (Lopex et al., 1977) were deter-
mined. Histopathological study was carried out
using the standard techniques at Veterinary
Biological Research Institute, Hyderabad.
Statistical analysis for the data was done using
the method of Snedcor and Cochron (1974).

RESULTS AND DISCUSSION

The data pertaining to the physico-chemical
constants and nutritional evaluation are
presented in Tables 1to 6.

The physico-chemical parameters revealed
that the Mesua ferrea refined oil was closer o
sunflower oil. In contrast Mesua ferrea crude
oil was dark in colour and indicated high acid
value and unsap matier coatents (Table 1). The
fatty acid composition showed higher propor-
tions of palmtic, stearic and oleic acids than the
commonly used edible oils (Table 2).

Symptoms of poor sutrition like growth retar-
dation, alopecia and yellow pigmentation of

Physico- chemical characteristics of Mesua ferrea oil vs. edible ofls

Characteristics | MFC | MFR | SFO ]  oNo
Colour Rust Yeliow Light yellow Yellow
Odour Stong turpentine Light pungeni Ligm yellow A Typicat
Specific gravity 09167 0.9004 0.9001 .
Refractive Index 14690 1.46%0) 1.4659 -
Viscosity {poises) 43.50 95.2 - rL72
Acid value 8.60 1.96 - 206.2
Saponification value 159.0 192.0 t1900 2062
Iodine vatue 620 6.0 1220 98.2
Unsap matter (%) 8.20 1.6 1.1

MFC - Mesua ferrea crude oil
MFR - Mesua ferrea refined oi
SFO - sunfiower bil ’
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Table 2. Faity acid composition of Mesua ferrea oil
vs. edible oils

Fatty acids MFC MFR SFO GNO

Palmitic (C 16:0) 19.0 198 55 14.3

Stearic (C 18:0) 74 69 47 31

Oleic (C 18:1) 53.0 538 19.5 42.6

Linoleie (€ 18:2) 203 19.2 68.5 359

Linolenic (C18:3) 0.3 0.3 0.1 .

Total saturated 264 267 10.2 174

Total unsaturated  73.6 733 88.1 8.5

1. Julie, M.J. (1989)

2, Rukmini, C. (1990)

the skin were observed markedly in rats fed
with Mesua ferrea crude oil. Contrary to this,
the growth performance in animals fed with
Mesua ferrea oil was good and comparable to
sunflower oil and other most commonly used
oils. A similar trend was also observed in feed
efficiency ratio (Table 3). Feeding the rats with
diets containing either crude or refined Mesua
ferrea oil did not indicate any difference in
apparent digestibility.

The lipid profile in the serum (Table 4) indi-
cated that feeding Mesua ferrea crude oil in-
creased the total lipids, triglycerides and
_phospholipids contents. However, the levels of

¥Table 6.

|
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these components were lower in the serum of
rats fed with Mesua ferrea refined oil. At the
same time the values were comparable with
sunflower oil (conirof).

Regarding the total cholesterol, the level in
serum in the Mesua ferrea refined oil group
was higher than that of Mesua ferrea oil.
Though the level was higher it contained higher
level of HDL cholosterol which is of nutritional
importance in reducing the risk of cardio vas-
cular diseases. This response was in contrast to
those other conventional and unconventional
oils like rubber seed oil, palm kernel oil and
coconut oil wherein a decrease in HDL
cholesterol has been reported( Nwokolo et al.,
1988).

The liver weights as per cent of body weight
{Table 5) showed significant differences both
in Mesua ferrea refined oil and Mesua ferrea
crude oil. The levels of total lipids, total
cholesterol and its fractions in liver also
showed a similar trend as in serum (Table 5).
Higher total lipid content in the liver con-
firmed the presence of fatty infiltration and
necrotic changes on histopathological ex-
amination (Table 6).

Clinical signs and histopathological changes in livers of rats fed with Mesua ferrea oils vs. sunflower oil

o

Mesua ferrea kernel oil

MFR SUNFLOWLER

MFC
Llinical signs
k 14 weeks Signs of poor growth, Inactive,
H L Miid alpaecia.
5-8 weeks 40-50 per cent alopaccia.
Yellow pigmentation of skin.
Unhcalthy look
9-12 weeks Marked growth retardation,
. very inactive, 60-70 per cent
alopaecia, severe yellow
pigmentation on skin
Histopathology ~ Normal size bright red colour
very minimal fatty changes

Healthy look satisfactory
growth
Healthy, No clinical changes

Healthy. No apparent clinical
changes

Enlarged and pale look
pykenotic and Necrotic changes

Healthy, no outward clinical
signs
Healthy and normal

Healthy and normal

Normal size intact stucture
bright red in colour
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The study therefore concludes that only Mesua
ferrea refined oil could be safely recom-
mended for use after conducting the multi-
gencration studies.
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PRE-SOWING WATER REQUIREMENT FOR FIELD EMERGENCE AND
SEEDLING ESTABLISHMENT IN GROUNDNUT (Arachis hypogaea L.)

Y.A. NANJA REDDY, M. UDAYA KUMAR and T.G. PRASAD
Department of Crop Physiology, G.K.V K., U.AS,, Bangalore 560 065, India.

ABSTRACT

A field experiment was conducted with three pre-sowing irrigation levels (20, 30 and 40 mm)and ten
genotypes to assess the minimum rainfall requirement for sowing groundnut seeds to achieve good
emergence and crop establishment. Genotypic variation in crop growth rates subsequent to moisture
stress alleviation was also assessed. Minimum precipitation required to get about 85 per cent emergence
under field conditions is 40 mm. Emergence, leaf area and dry matter accumulation (DMA) on 30 and
60th day after sowing {DAS) were increased with the amount of pre-sowing irrigation. Genotype 1CG
7694 had higher leaf area and DMA on stress alleviation {60 th DAS). An attempt was made to relate
the leaf expansion rate and diy matter accumulation during stress alleviation with leaf proline content
at the end of stress. Proline content was increased with stress at the end of stress period (30 DAS), but
it was not related to leaf expansion or DMA rates on stress alleviation across genotypes.

Key wards : Groundnut; Pre-sowing; Water requirement; Crop emergence.

Rainfall pattern of southern Karnataka shows
abimodal trend with an average of 120 and 690
mm during pre-monsoon (from April to May)
and regular monsoon (from July to November)
periods respectively, with a rainfree period of
four to five weeks between these periods. It has
been observed that, advanced sowing during
rainy season enhance the groundnut produc-
tivity (Reddyer al., 1990). In such situations, the
amount of rainfall required for sowing of crop
to obtain good emergence and crop estab-
lishment, and faster crop recovery on stress
alleviation (moisture stress alleviation after
rainfree period of 4-5 weeks) are the major
constraints for productivity. Keeping these
aspects in view the field experiment was con-
ducted during February-April, 1986 (dry
Season) (o asses the minimum amount of rain-
fall required for seed emergence and crop es-
tablishment during pre-monsoon period.

MATERIALS AND METHODS

The ficld experiment was conducted at GKVK
farzP, U.AS., Bangalore on red loamy soils
during February-April, 1986 as a split-plot

design with three irrigation levels during the
time of sowing (20, 30 and 40 mm) as main
treatments and ten genotypes as sub treat-
ments which were replicated thrice, Crops
were raised following the appropriate package
of practices for groundnut.

Irrigation schedule (Table 1) imposed for all
the genotypes is as follows :

1. On the dry soil 5 mm irrigation was given
to all plots a day before sowing of seeds.

2.  Dry sowing was done and then on the
same day, according to the treatment 10,
20 and 30 mm irrigation was given respec-
tively.

3. On 5th day afier sowing (DAS), 5 mm
irrigation was given to all plots uniformly.

4. There was no rainfall or irrigation was
given between 6 to 29 DAS and this was
considered as stress period.

5.  On 30th day and after all plots were ir-
rigated to ficld capacity at 10 days interval

Received for publication on March 12, 1992
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and it was continued upto 60th DAS. The
crop was continued only upto 60 DAS.

Each genotype was hand dibbled in rows with
the spacing of 30 x 15 cm at the rate of one seed

Table 1. Irrigation schedule/ treatmenis

Amount of irrigation (mm)

On Days after sowing (DAS)
Trearments J-1 0* 53 30 40 50 &0

1.20 mm 5 0 5 FC FC FC FC
2.30 mm 5 0 5 FC FC FC FC
3. 40 mm 5 3 5 FC FC FC FC

*  Irrigation given after sowing the seeds
FC : Field caparity

per hill. Each replication consisted of three
rows with 30 seeds per row. Each plot had an
area of 1.8 m”.

Data recorded upto 60 DAS only. Field emer-
gence was recorded on 20th DAS in whole area
of 1.8 m?. Leaf area and dry matter accumula-
tion (DMA) was recorded at the end of stress
period (30 DAS) and one month after stress
alleviation (60 DAS) in randomly selected five
plants in each plot. Proline content (Bates et al.,
1973) and Relative water content (Barrs and
Weatherly, 1962) were estimated in leaves at
the end of stress period. '

RESULTS AND DISCUSSION

Seedlings were established abont 30 days after
sowing {DAS). An increase in amount of irriga-
tion during the time of sowing, significantly
enhanced the emergence (Table 2). Similar to
these results Sharma et al., (1987) observed a
decrease in emergence with Increase in siress
lovel under field conditions. Genotypic varia-
tion in field emergence is ranged from 65 to
78% at 30 mm and 75 to 94% at 40 mm except
the genotype ICG 4501 which had below 69%
even at 40 mm irrigation (Table 2). Genotypes

Journal of Qilseeds Rescarch

GNP 225 and GNP 1020 had more than 91%
ficld emergence and crop establishment at 40
mm irrigation. Genotypes ICG 2710, ICG 799
and DH-3-30 did not differ significantly be-
tween 30 and 40 mm suggests that 30 mm rain-
fall is sufficient to result in good emergence,
However genotypes GNP 25 and GNP 1020
had 19% and 22% higher emergence respec-
tively at 40 mm compared to 30 mm. This indi-
cated that minimum of 40 mm rainfall in a
single shower was sufficient to achieve higher
field emergence of a genotype during pre-
MONsSooN Season.

~ The productivity of pre-monsoon sown crop

depends on its survival during the rainfree
period and recovery rate subsequent to siress
alleviation. Present results showed that, leal
arca and DMA were significantly more in
crops raised with higher levels of irrigation
during the time of sowing (Tables 3 and 4).
Similar results were shown by Black et al,
(1985) under field conditions. Genotypes dif-
fered significantly for leaf area and DMA
during the end of stress period and also on 30
days after stress alleviation. During the end of
stress period, genotype GNP 225 had accumu-
lated highest leaf area and dry matter at 40 mm
irrigation. But on stress alleviation for 30 days
at 40 mm irrigation, genotypes ICG 4501 and
ICG 7694 showed highest leaf area and DMA
and highest rate of lcaf area development (672
and 775%) and DMA (1019 and 1002%)
respectively. This suggests that, genotype ICG
7694 was better suited for pre-monsoon sowing
because of its fairly good emergence (81%)
and higher recovery rale subsequent Lo stress
alleviation.

The growth rates after stress alleviation have to
be associafed with intrinsic drought tolerance
mechanisms such as high matabolic growth
rates under siress, osmoregulation etc. The
proline accumulation as an osmoticum under
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Table 2.  Effect of pre-sowing frrigation on emergence at 20th DAS
Genotypes _Irrigation fevels (mm)

20 30 40 Mean
1CG 2710 24.6 (297 74.1 (59.4) 754 (58.9) 57.6 (49.4)
ICG 1697 400(39.2) 717 (578) 85.5 (67.5) 66.9 (54.8)
GNP 225 431(41.1) 76.7 (61.1) 914 (729) 725 (584)
1CG 799 36.6 (37.3) T14 (61.6) 79.1(61.9) 65.2 (53.8)
GNP 1158 4.8 (42.0) 75.6 (60.4) 87.8 (69.6) " 70.8(573)
1CG 4507 322(34.6) 67.6 (55.3) 7.6 (62.8) 60.2 (50.9)
GNP 1020 46.1 (42.7) 716 (61.7) 94.4 (76.3) . 753(60.3)
DH-3-30 2.1 (15) 77.6 (61.7) 86.1 (68.0) 66.7 (54.8)
ICG 4501 18.6 (25.5) 52.3(46.3) 66.7 (55.8) . 45.7(42.5)
I1CG 7694 454 (424) 64.6 (53.5) 81.2 (64.3) 64.5 (53.49)
Mean 36.0 (36.9) 717 (57.9) 83.3(65.9) -
CD (p = 0.05) for the mean values
Irrigations (T} = {6.44)
Genotypes (G) = (6.36)
* values in parenthesis are angular transformed vatues
moisture stress conditions have been well  Table6  Correlation co-efficients between proline

documented by Low et a/., (1985) and Sharma
etal., (1990).In the present study, proline levels
were increased with intensity of stress. Sig-

accumulation at the end of stress period and
other parameiers

: . Characters *1* -value
nificant differences between genotypes were :
also observed _(Thblc 5} GGITOWPC” ICG 7694 | When treatment means were
accumulated highest leaf proline content at the used for computation
end of stress period and this also had higher 1. Proline vs ierigation levels 0.9
leaf expansion and DMA rates on stress al- 2. Proline vs Leaf expansion rate -0
leviation at 20 mm irrigation. Proline ac- 3. Proline vs DMA rates 0w
cumulation was significantly and positively 1. Amongst genotypes
related with leaf expansion and DMA rates 1. Profine vs Jeaf expansion rate at 037NS
when trcat{nem means were considered for tb:c §8 gﬂ 018NS
Computation, However, absence of this 40 mm 018NS -
relationship at al! irrigation levels and in all 2. Proline vs DMA rates at
genotypes (Table 6) indicated that, the crop %gmm gﬁg ﬁ;

- - N + 1
growth rates on stress alleviation are not neces- 40 2:: 0.10N§

sarily be refated to leaf proline content during
Stress period. Relative water content (RWC)
did not differ significantly due to treatments
(Table 5). However, higher irrigation level at
the time of sowing had higher RWC (Umar et
al., 1991),

Note : Leaf expansion and DMA rates were measured on
30 days after stress alleviation ‘
** .. Significant at 1 % level
NS - Non - significant
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Table3.  Effect of pre-sowing irrigation on leaf area (cm2/plant) af the end of siress period from 6th (o 29 DAS

and 30 after siress alleviation

At the end of stress period After stress alleviation

Genotypes Irrigation levels (mm) Irrigation levels (mm)
20 i 30 L 40 T Mean 20 [ 30 40 Mean

ICG 2710 312 68.9 76.6 60.9 363 358 539 420
ICG 1697 23 55.9 89.1 593 285 353 595 411
GNP 225 393 533 1053 65.9 353 455 560 456
ICG 799 36.3 530 813 60.2 325 451 57 451
GNP 1158 332 559 75.6 549 313 444 503 420
ICG 4507 359 58.6 831 595 425 518 528 490
GNP 1020 308 579 678 522 247 360 465 357
PH-3-30 8.4 478 67.6 479 149 330 366 282
ICG 4501 »8 634 823 585 242 391 636 423
ICG 7694 32.2 632 828 597 429 576 724 576
Mean 338 57.8 821 - 313 423 549 -
CD (P = 0.05)
Irrigation {T) 225 1.7
Genatypes (G) 451 m8
IxG 782 M3

Table 4.  Effect of pre-sowing hrrigation on dry matier accumulation (g/plant) at the end of stress period from 6th
10 29 DAS and 3 safier siyess alleviation

Al the end of stress period After stress alleviation

Genotypes Irrigation Jevels (mm) Irnigation fevels (mm)
20} 3% | 4 | Mean 0 | 3 | a0 | Men _

ICG 2706 053 0.88 0.95 0.79 4.55 444 713 537
1CG 1697 043 064 0.76 0.61 322 459 242 5.11
GNP 225 0.50 053 1M 0.68 477 6.73 6.75 6.08
1ICG 799 0.32 047 093 057 4.13 6.29 7.06 583
GNP 1158 0.32 053 0.73 0.52 352 618 6.12 527
180G 4507 Q.30 4.60 0.7% 356 4.50 6.73 6.58 6.19
GNP 1020 025 049 0.81 051 311 - 4.99 5.32 447
DH-3-30 0.20 047 0.57 041 194 384 4.53 344
1CG 4501 0.40 0.55 a.75 .57 280 5.04 8.36 540
ICG 7654 0.39 0.70 080 0.63 594 8.41 8.77 17
Mean 0.37 059 .31 - 3.90 5.73 6.84 -
CD (P = 0.05)
irrigation (1) ‘ 0ma 0.44
Genotypes (G) 0.020 0.57

ixG : 0.035 0.76




Nanja Reddy et a/., 221

Table 5. Effect of pre-sowing irrigation on proline content and relative water content measured at llie end of stress

period (6th to 29 DAS)
Proline content (Ug/g fr.wt) Relative water content (%)
Genotypes
Irrigation levels (mm}) Irrigation levels {mm)

20 30 40 Mean 20 30 40 Mean
1CG 2710 270 218 159 216 592 661 723 66.0
1CG 1697 275 225 184 228 585 65.5 617 62.0
GNP 225 543 3% 140 358 59.0 67.1 4.1 63.4
1ICG 799 186 147 | 103 - 145 68.9 69.7 645 67.7
GNP 1158 27 152 9w 159 - 667 65.1 62.2 65.0
ICG 4507 234 196 133 188 674 62.6 64.0 o647
GNP 1020 265 229 138 211 58.7 4.9 4.9 63.2
DH-3-30 391 307 140 279 | 576 7.8 69.6 66.5
1CG 450 328 210 116 218 68.2 673 7.0 ' 68.6
1CG 7694 792 314 121 409 688 652 70.2 65.9
Mean 351 239 113 . 62.9 66.5 66.7 -
D (P = 0.05)
Irrigation (1) a2 - NS
Genotypes (G) 45 . NS ‘

IxG 79 NS
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This study indicated that crop emergence and
establishment is a serious problem in
groundnut particularly during monsoon
season. ldentilying genotypes which can
withstand to moisture stress to certain extent
during emergence and seedling establishment
and incorporating this property in high yield-
ing lines will goalong way in increasing produc-
tivity

The minimum moisture reguirement for crop
emergence and establishment varies with soil
type and other environmental factors prevail-
ing during emergence. A survey of minimum
moisture requirement for different agro-
climatic conditions will help in sowing
groundnut at proper moisture conditions to
achieve maximum emergence and estab-
lishment.

LITERATURE CITED

Barrs, H.D. and Weatherly, P.E. 1962, Examination of
relative turgidity for estimating water deficits in
leaves. Aust. . Biol, 15: 413428,

Journal of Qilseeds Research

Bates, L.S,, Waldren, R.P., and Teare, LD. 1973. Rapid
determination of free proline in water stress studies,
Plart Sodl. 39 ; 205-208.

Black, C.R., Tang, .Y, Ong, C.K., Solon, A. and Sim-
monds, L.P. 1985, Effects of soi! moisture stress on
the water relations and water uvse of groundaut
stands. New Phytol, 100 ; 313-318.

Reddy, Y.M., Reddi, M.V, and Reddy, K.R. 19%). Effect of
growing period on reproductive efficiency in
genotypes of groundnut {(Arachis hypogaea 1.}, In-
dian J. Agric. Sei. 60 : 56-60.

Sharma, K., Singh, G. and Sharma, H.L. 1987. Effect of
simulated water stress by polyethylene glycof (PEG)
on germination and some enzymes of groundnut
(Arachis hypogaea 1.) Ann. Biol. 3: 7782,

Sharma, K., Singh, G. and Sharma, R. 1990. Biochemical
changes in groundnut seedlings grown under
polyethylene glycol (PEG) induced water stress.
Environ, Ecol. 8 : 854-856.

Umar, 8., Afridi, MMM.R.K. and Dwivedi, R.S. 1991, In-
fluence of added potassivm on the drought resis-
tance of groundout. J. Potassium Res. 7: 53-61.



1. Oilseeds Res. 10(2) 1993 : 223-229
ISSN 0970-2776

EFFECT OF IRRIGATION REGIMES AND WEED CONTROL. TREAT-

MENTS ON NUTRIENT UPTAKE AND QUALITY OF SUNFLOWER

P. NALAYINI and S. SANKARAN
Agricultural College and Research Institute, TNAU, Coimbatore, India.

ABSTRACT

Field experiments were conducted on sunflower variety Co-2 during Khanif and rabi. summer seasons
of 1989 and 1990, respectively at Tamil Nadu Agricutturai University, Coimbatore. The experiments
were conducted in clay loam soils with three irrigation regimes viz., 0.5, 0.75 and 1.0 IW/CPE ratio based
on climatological approach and weed control treatments. The maximum uptake of nutrient by crop was
observed in high moisture regime which was comparable with medium moisture regime, The kharif
sunflower gave higher oil yield than the rabi summer crop. The cil content was high in medjum moisture
regime which was 38.9% and 33.5% during kharif and rabi summer respectively. The Protein content
was maximum in high moisture followed by medium moisture regime. The oi! content varied significantly
among weed control treatments, The minimum oil content of 37.2% in kharif and 304% during rabi
summer were recorded in unweeded check, Highest net return and B:C ravio of Rs 3,938 and Rs 2.31

during &harif and 4713 and 2.?2 duringrabi summer were obtained in the high moisture combined with

flurochloridone 0.5 kg a.iha” + 1 HW treatment.

Key words ; Helianthus annuus 1, Nutrient uptake; Oil content; Protein content; Herbicige,

Sunflower being a widely spaced crop with slow
initial growth allows the weeds to compete
easily at early growth stages. The nutrient
availability and their uptake by plants are lar-
gely controlled by the soil moisture status and
ence it has a greater role in the crop-weed
Fompetition. Control of weeds is important to
increase the efficiency of the applied fertilizers.
Yadav er al., (1986) reported that the nutrient
availability to crop can be increased by timely
fand effective control of weeds. The present
istudy was conducted to assess the influence of
irrigation regimes and weed control treatments
on nutrient uptake, seed oil and protein con-
tent in sunflower.

MATERIALS AND METHODS

Two field experiments were conducted on clay
loam soils at Tamil Nadu Agricultural Univer-
sity, Coimbatore. Three moisture regimes
based on climatological approach viz., 0.5, 0.75
and 1.0 TW/CPE ratio combined with seven
weed control treatments viz., flurochloridone

(fc) 0.5 kg, a.i. ha™, flurochloridone 0.5 kg a.i.
ha™ + 1 HW (40 DAS), pendimethalin (pm)
10 kg, ai, ha™!, Pendimethajin 1.0 kg a.i. ha”

+ 1 HW (40 DAS), tank mixture of
flurochloridone 0.25 kF ai. hal + pen-
dimethalin 0.5 kg a.i. ha™ + 1 HW (40 DAS),
Hand weeding twice (20, 40 DAS) and un-
weeded check were evaluated during kharif
season. An additional treatment of tank mix-
ture of flurochloridone 0.25 kg a.i. ha™ -+ pen-
dimethalin 0.5 kg a.i. ha™ was incloded in rabi/
summer experiment. The herbicides were ap-
plied as per-emergence spray on third day after
sowing. The initial soil samples were analysed
using standard procedures. The protein con-
tent of the oil free meal was estimated
colorimatrically at 600 nm ysing Spectronic
Phatoelectric Colorimeter, type 101. The es-
timation of oil content was done by Nuclear
Magnetic Resonance (NMR) spectrometer.
(Bruker Minispe pzo model) against the stand-
ard reference sample. The nytrient content in
soil such as available N (Subbiah and Asija,
1956}, available P (Olsen et al_ 1954) and avail-
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able K (Standard and English, 1949} and in
plant such as total N (Humpries, 1956), total P
(Jackson, 1973), total K (Jackson, 1973}, seed
protein, (Alikhan, and Youngs, 1973} and oil
content (Granlund and Zimmerman, 1975)
were estimated.

RESULTS AND DISCUSSION

The soil was clay loam in texture with low
(156.3, 169. 4 kg ha ) nitrogen, medinm (12.5,
13.8 kg ha’ ) phosphorus and high (477.5, 530
kg ha™) potassium content respectively for
khadf and rabi/ summer crop. The nutrient
removal by sunflower crop and the quality of
sunflower seeds are given in Table 1 and 2,

The nwutrient removal by sunflower crop was
significantly influenced by the moisture
regimes and weed control treatments. The
nitrogen, phosphorus and potassium uptake
was maximum in the high moisture regime
which was on par with medium moisture
regime but significantly higher than low mois-
ture regime. On the contrary, plants in the
limited moisture supply recorded reduced up-
take of nutrients due to reduction in dry matter
accumulation. This was in agreement with the
findings of Somasundaram (197Q) and
Panchanathan (1987).

All the weed control treatments recorded in-
creased nutrient uptake which was significantly
superior to unweeded check, The plants in the
unweeded check recorded the least uptake of
nutrient in both the seasons due to faster
growth of wecds in the unweeded check and
causing severe competition for available
nutrients between crop and weeds. The treat-
ments combined with one late hand weedmg at
40 DAS viz.flurachloridone 0.5 kg a.i. hal +1
HW, pendimethalin 1.0 kg ai ha’ 1+ 1HwW,
tank mixture of flurochloridone 0.25kg + pen-
dimethalin 0.5 kg ai hal + 1 HW and hand
weeding twice (20, 40 DAS) recorded higher
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nutricnt uptake irrespective of the seasons and
found significantly superior to rest of the treat-
ments. The nutrient removal was minimum in
the unweeded check.

As regards the seed oil content, the medium
moisture treatment recorded higher oil con-
tent. The reduction in oil percentage in the low
moisture regime was to the tune of 4.5% during
kharif and 11.1% during rabi/summer crop.
The lowest ¢il percentage at low moisture
regime was due to improper filling of seeds for
want of moisture. The reduction of oil due to
low moisture regime has been reported by
Somasundaram (1979). Relatively small but
significant reduction of oil content in the high
moisture regime over medium moisture regime
was observed which accounted for 3.3% during
kharif and 40% during rabi/summer seasons.
This might be due to delayed maturity of plants
at high moisture (reatment, Ramesh (1989)
reported delayed maturity of soybean crop
under high moisture level. However, this
aspect needs further investigation. The seed oil
content was reduced by 2.3% during kfiarif and
59% during rabi/summer season in the un-
weeded check over weeded treatment. This
might be due to competition of weeds for the
growth factors which affected the proper seed
filling. The reduction in oi} content duc to weed
competition was also reported by Jayakumar e/
al., (1988) and Girijesh and Patil (1989).

The medium and high moisture treatments
were on par with regard to protein content.
The lowest protein content in the low moisture
regime was due to low N recovery in seeds as a
conseguence of improper filling of seeds cased
by limited partitioning of assimilated to the
reproductive structure. Somasundaram (1979)
obtained higher crude protein content in
sunflower seeds at a higher moisture regime.
All the weed control treatments recorded in-
creased protein content over uaweeded con-
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Table 3. Economics and monetary refurn of sunflower (ha') under irrigation regitmes ang weed contro} treat-

ments during kharif season :
Treatment Cost of Total cost of Grossreturns  Net returns BC ratio
weeding cultivation
_(Rs./ha) (Rs./ha) (Rs./hay {Rs./ha) {Rs.)
0.5 IW/CPE .
Wi  Flurochloridone 0.5 kg a.i./ha 355+ 248 5244 _ 2496 _ 1.91
W2 Wi+ 1BW (40 DAS) 515 2908 5844 2936 2.00
W3 Pendimethalin 1.0 kga.i/ha 541 ) 2934 5100 2166 . 175
W4 W3+ 1 HW (40 DAS) 701 3094 5812 Z78 188
Ws  Furochlondone 025 kg + 608 B 3001 5576 2575 1.86
Pendimethatin 0.5 kg a.i/ha + . :
1 HW (40 DAS)
Ws  Hand weeding twice 800 319 5640 : 2447 177
(20 & 40 DAS) ‘ _ .
W7 Unweeded control - 2393 3628 1235 152
0.75 IW/CPE .
Wt Flurochloridone 0.5 kg a.i/ha 355 2783 6272 3438 235
W2 Wi+ 1 HW 0 DAS 315 28344 6584 0 227
W3  Pendimethalin 1.0 kg ai./ha 541 2970 6212 3242 209
Wy Wi+ tHW (40 DAS 701 3130 6640 3510 212
Ws  Flurochloridone 0.25 kg + 608 - 3637 0 6612 3575 238
Pendimethalin 0.5 kg aiha +
1BW (4D DAS)
Ws  Hand weeding twice 800 : 3229 6568 3339 203
{20 and 4D DAS) o .
W1 Unweeded control C - : 2429 4084 . 1655 1.68
L0 TW/CPE ‘ '
Wi Rurochloridone 0.5 kg a.i./ha 355" 2838 6416 3578 2.26
W1 Wi+t HW (40 DAS) 515 2998 6936 3938 2.31
W3 Pendimethalin 1.0 kg a.i/ha 541 3024 6324 3300 2.09
Wi Wi+ 1HW (J0DAS m 38 5760 3576 212
W5 Florochioridone 0.25 kg + H08 3091 6804 3713 2.20
Pendimethalin G.5 kg a.i./ha + ' '
T TIW (40 DAS)
Wi Hand weeding twice 806 3233 6804 3521 207
(20 and 40 DAS)
W7 _ Vaweeded control . 2483 4124 1641 166

* Cost of chemical was not yet fixed, hence the cost was assumed as the cost of pendimethalin.
Cost of herbicide application - Rs. 75.00

Cost of chemicals : Flurochloridone (0.5 kg) - Rs. 280.0 ; Pendimethatin (1.0kg) - Rs. 466.00
Cosy of Irrigation : 5.5 T'W/CPE - Rs. 126; 0.75 TW/CPE - Rs. 161; 1.0 IW/CPE - Rs. 216

Value of sunflower seed - Rs. 40 kg'!
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Tabled.  Economics and monetary return of sunflower (ha") under different irrigation regimes and weed control
treatments during rabi-summer season

Treatment Cost of Total cost of  Gross returns Net returns  BC ratio
weeding cultivation
(Rs./ha) (Rs./ha) (Rs./ha) (Rs./ha} (Rs.)
0.5 TW/CPE .
Wi  PFlurochioridone 0.5 kgai/ha  355* 2675 5760 3085 215
W2 Wi+ 1 HW (40 DAS) 515 2835 6212 3317 219
Wi Pendimethatin 1.0 kg a.i/ha 541 2861 5668 2807 198
Wi Wi+ 1 HW (40 DAS) 701 3021 6180 3159 2.05
Ws  Plurochloridone 0.25 kg + 48 2768 5660 2892 203
Pendimethalin 0.5 kg a.t/ha + :
1 HW (40 DAS)
Ws  Ws + 1HW (48 DAS) 608 2928 6176 3248 211
W7  Hand weeding twice 800 3120 6256 3136 200
(20 and 40 DAS)
Ws  Unweeded control - 2320 4400 2080 1.50
0.75 IW/CPE i
Wi Flurochloridone 0.5 kga.i/ha  355* 2711 6908 4197 255
W2 Wi+ 1THW (40 DAS) 515 2871 7364 . 4493 257
W3 Pendimethalin 1.0 kg a.i./ha 541 2897 6900 - 4003 238
Wi W3+ 1HW {40 DAS 701 3057 7300 4243 2.39
Ws  Flurochloridone 0.25 kg + 48 2804 687 40712 245
Pendimethalin 0.5 kgai/ha + ’
1 HW (40 DAS)
.. We W5 + 1HW (40 DAS) 608 2964 1276 4312 246
‘W7 Hand weeding twice 80D 3156 7324 4168 232
(20 and 40 DAS)
Wi  Unweeded controi - 2356 4800 2444 2.04
1.0 IW/CPE
W1 Flurochloridone 0.5 kg a.i/ha  355* 2747 7116 4369 2.59
W2 Wi+ LHW (40 DAS) 515 2907 7620 4713 262
W3  Pendimethalin 1.0kg ai/ha 541 2933 092 4159 242
Wi W3+ 1HW (40 DAS 701 © 3093 7652 4559 247
Ws  Flurochloridone 0.25 kg + 448 2840 7136 4296 251
Pendimethalin 0.5 kg ai/ha +
1 HW (40 DAS)
We Ws + 1 HW (40 DAS) 608 3000 7568 4568 252
W7  Hand weeding twice 800 3192 7632 4447 239
(20 and AD DAS)
Ws  Unweeded control - 2392 4818 2436 202

* Cost of chemircal was not yei fixed and hence the cost was assumed as cost of pendimethalin
Cost of herbicide application Rs. 75.00

Cost of chemical : Flurochloridone (05 kg) - Rs. 280.00; Pendimethalin (1.0 kg) - Rs. 466.00
Value of sunflower seed - Rs. 4.0 lsg'1

Tost of irrigation : 0.5 1E/CPE - Rs. 90; 0.75 IW/CPE - Rs. 1236; 1.00 IW/CPE - Rs. 162
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trol. Similar reduction in crude protein content
in the unweeded treatment was reported by
Jayakumar et al., (1988).

ECONOMICS

Higher net return and B:Cratio of Rs 3,938 and
Rs 2.3% during kharif and 4,713 and 2.62
during rabi /fsummer were obtained in the high
moisture regime combined with
flurochioridone 0.5 kg ai. ha™l + 1 HW treat-
ment (Table 3 and 4).

The net return realised from medium moisture
regime was Rs. 3, 221 during kharif and Rs
3,992 during rabi / summer season which was
comparable to high moisture regime. The net
return was considerably reduced under low
moisture regime.

Though herbicide + one hand weeding and
hand weeding twice treatment recorded com-
parable gross return, the net return was highest
in flurochloridone + one hand weeding be-
cause of its efficiency in controlling weeds at
low doses. Pendimethalin + 1 HW, herbicide
mixture + 1 HW recorded reduction in
monetary benefit than flurochloridone + 1
HW because of the high dose of pendimethalin
required to get adequate control of weeds.
Hand weeding twice registered lesser
monetary benefit than fAurochloridene + 1
HW due 10 high cost of weeding.
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COMPARATIVE PERFORMANCE OF TWO SMALL SCREW TYPE OIL

EXPELLERS FOR SUNFLOWER (Helianthus annuus L.)

P.K.SRIVASTAVA and RK. GUPTA
Post-Harvest Engincering Division, Central Institute of Agricultural Engineering
Bhopat 462018, M.P., India,

ABSTRACT

Studies were condwcted for extraction of oil from senflower seed wsing Two smal) capacity screw type
0il expellers, Model 1 and Model 11. The paper presents the comparative performance of these two
expellers in terms of capacity and ofl extraction efficiency as affected by different seed pre-treatments
viz,, instant water addition, mixing calculated amount of water 24 hours earlier to expression and size
reduction. The effective capacity of two expellers was found to be 7.2 and 10.0 kg of seed/hour for Model
1and Ii, respeetively. The extraction efficiency varied between 48.9 to 85.2% for Model 1 and from 64.2
to 91.9 for Model Il depending on seed pre- treatment on two pass basis. The economics for the use of
these two expellers in terms of et profit/day, break-even-point, pay back period, return-on-investment
etc., was alsoworked out. The economic analysis reveals that both the expelters seems to be economically

viable giving a net profit of Rs 72.0 and Rs 152.0 per day and retvrn-on investment of 52 and 114% in

the case of Model I and 11, respectively.

Key words : Sunflower; Expelless; Pre-treatment; Extraction efficiency; Capacify.

Sunflower (Helianthus annuus L.), a robust
oilseed crop has been adopted as a potential
crop for drought-prone areas of India. The
seed contains about 20% protein and 40-50%
oil which has mild taste, pleasant flavour, good
keeping quality with appreciable amounts of
vitamin E {Campbell, 1983). Thoungh the
sunflower seed could be expressed in ghanies,
rotary ‘mills, oil expellers as well as solvent
extraction plants, the use of screw expellers is
being advocated for higher economic returns
with less capital investment per kg of oilseed
crushed. In Indian conditions, land produc-
tivity and overall production of sunflower seed
is low, hence use of small capacity screw type
oil expellers may be preferred to other oil mill-
ing equipment provided 6-8% or less oil is lcfi
out in the cake.

A number of small capacity oil expellers have
been developed in India and abroad. These
includes mini oil expellers, baby oil expellers,
table oil expeller etc. The oil expression from
sunflower seeds using such expellers has been

studied by Prinsloo and Huge (1981),
Thompson and Peterson (1982) and Jacobson
and Baker (1986). These studies inclnded the

effects of different operating parameters and

pre-treatment of seeds prior to expelling on oil
recovery as well as performance of small oil
expellers.

Studies conducted by Prinsloo and Huge
{(1981) for expelling of sunflower seed with
small expeller, showed that varying the choke
setting of a expeller has changed the barrel
temperature, oil extraction ¢fficiency , the cake
thickness and power consnmption. Thompson
and Peterson (1982) tested pre-heating effects
on oil extraction with a Cecoco Hander ex-
peller for sunflower seed and reported that oil
output decreased with an mcrease in pre-heat-
ing temperature of seeds. Jacobson and baker
(1986) tested a hander vegetable oil expeller
for oil expression from suaflower, Pre- heating
of seeds had such a dramatic impact on ex-
peller performance that the capacity and oil
output doubled. It was recommended that if

- Received for publication on Auvgust 4, 1992
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high capacity and oil output from low moisture
content sunflower seeds are desired, pre-heat-
ing would be necessary. However, if high ef-
ficiency is desired, low moisture content
sunflower seeds and high expeller pressures
are recommended.

This paper reports the comparative perfor-
mance of two small capacity oil expellers,
wiz,Model I and II used for expression of
sunflower seeds in terms of capacity and ex-
traction efficiency as affected by different seed
pre-treatments. Based on the performance of
study, the economics of use of these two oil
expellers has also been worked out.

MATERIALS AND METHODS

The two oil expellers used for extraction of oil
from sunflower seeds (Fig 1 and 2) consist of
feed hopper, three major assemblies namely
worm shaft and operating screw, feed barrel
and choke and main frame-drive. Power is
transmitted with the help of a chain drive
mechanism. The details of worm shaft of both
the expellers are shown in Fig 3 and 4, while
Table1 gives the other relevant details of these
expellers. Model 1is reported to be suitable for
rapeseed, linseed, sunflower and palm kernels
and Model I1 is recommended for mustard and
groundnut.

The sunflower seeds (Variety, Morden) were
procured and cleaned to remove the impurities
like trashes, dirt, dust etc. The oil content of
sunflower seed was determined using soxhlet
extraction method. A weighed amount of dry
sample was taken into a thimble and plugged
with cotton, placed in soxhlet apparatus and
extracted with anhydrous hexane for about 16
hours (Raghuramulu, 1983). The oil content of
the seed was found as 40.5 per cent.

The following pre-treatments were given to the
seed for expression of oil,
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i  instant addition of water to raise the mois-
ture content,

i)} addition of calculated amount of water to
_ the seed 24 hours earlier to expression
and putting the sample in air tight
polyethylene bags to attain uniform mois-
ture.

iif) size reduction of whole seeds in a multi-
purpose mini-grain mill (pulverization)
and instant water addition.

The size of the sunflower kernel along the
length was reduced in the range of 3.3 to 4.1
mm from the average size of the kernel i.e., 5.4
mm, Hot air oven maintained at 40°C tempera-
ture below initial level of 6.5 per cent. The
moisture content of seed in each case was
determined by standard hot-air-oven method
by placing a sample of 25-30 g in the hot air
oven at 100° C for 72 hours (Hall, 1957). The
sample was then cooled in a desiccator,
weighed and the moisture content of seeds was
determined. The barrel clearance was adjusted
by using the handle provided in both the ex-
pellers and time taken for crushing the seed in
each pass was observed by using a stop watch
(least count 0.1 sec.). Both the expeliers were
operated under maximum pressing, i.c., the
clearance between the barrel and screw was
maintained at minimum (4mm) during all the
experiments. The following methods were used
for the calculation of capacity, extraction ef-
ficicncy and oil content in the cake

Capacity of expeller (kg/ha) =
Quarntity of sample x 60
time required in crushing the sample in minutes

Extraction of efficiency of expeller (%) =

grannity of oif ¥ 100 expelled
amouaitt of oil availuble in sample

Oil content in the cake was determined using
soxhlet extraction method explained earlier.
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For the calculation of various economic
parameters, viz., depreciation in expeller value,
break-even-point, pay back period and return-
on-investment etc., the following expression
were used :

Depreciation per year
_ Initial cost of expeller~Junc vaiue®
- Life of the expelier

*June value for expeller was assumed 10% of
the initial cost. Break-even-point in terms
quantity bandled, qfy = B x Weighted capacity
of expeller per hour

Where ‘B’ is calculated using the equation,

Fixed cost + Hourly variable cost x B = Per
hour sales revenue x B

Pay-Back perniod, y
_ Capital invesmment
= Net profit per year + Depreciaiion

Return-on-Investment

_ Net prafit per year x 100

Capiral investment
RESULTS AND DISCUSSION

During preliminary trials with the two ex-
pellers, it was poted that very little (less than
2%) oil was recovered in the third pass while
the effective capacity was seriously affected
hence, third pressing of seed has not been in-
cluded for determination of capacity and ¢x-
traction efficiency of the expellers. Table 2
shows that effect of different seed pre-treat-
ments on capacity, extrattion, efficiency and oil
left in cake (2 pass basis). In casc of Model 1,
the extraction cificiency increased from 48 9 o
82.7% when the motsture content of seed was
increased from 4.1 to 8.7%. Further, increase
in moisture content by instant water addition
to 12.9% decreased the extraction efficiency.
- Similarly in Model I1, an extraction efficiency
of 64.2% was observed at seed moisture con-

S
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tent of 4.1% which increased upto 91.9% at
seed moisture level of 8.7%. In this case also
further increase in moistore content reduced
the extraction efficiency.

In case of seed which was treated by mixing of
water 24 hours prior to expelling, maximum
extraction efficiency of 85,2% at seed moisture
content of 0.5% and 91.4% at seed moisture
content of 8.7% was obtained in Model I and
Model 11, respectively. Further increase in seed
moisture decreased the extraction efficiency in
both the expellers (Fig.5 and 6). size reduction,
ie., pulverization and instant water addition
helped in more oil recovery in case of Model I
as compared with Model 1. At seed moisture
content of 6.4%, maximum extraction efficien-
cy of 92.6% was obtained in Model II whereas,
ModelI could extract only 77.8% oil. However,
statistical analysis revealed that variation in
exiraction efficiency was found significant
(8.D. + 6.67) within the sced moisture content
of 6-9% among all the seed pre-treatments,

" The effective capacity corresponding to maxi-

mum extraction efficiency of both the expeller
i.e., Model I and I was found as 7.2 kg seed/h
and 10 kg seed/h, respectively, Average energy
consumption was observed as 0.15 kwh and
0.18 kwh per kg of seed crushed in Model I and
I, respectively. Based on their use has been
worked out {Table 3). However, the following
assumptions were made for the economic
analysis :

(a) The expellers will be used for sunflower
for 90 daysfycar, 8 hours/day and their
uscful life is 10 vears.

(b} The cost of each expeller 1s Rs 10, 000

{c) Drying of seed if required will be done by
son drying,
The ecanomic analysis revealed that both the

expellers seem to be economically viable. The
important economic parameters viz., net
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Tablel.  Comparaiive description of small screw oil expellers used for sunflower seed

Parameter Modell Model I1
Overall imensions mm x mm x mm 100 x 650x 560 1060 x 530 x gop
Power reguirement, hp 3 3
Labour requirement Z ) 2
Rated capacity, kg seed/ha (firsi pass basis) 40 30
Suitability for oilseeds Rapeseed, Linseed, Sunflower Mustard ang Groundnut
Falm kernpel
Developed at M/s. Simon Rose Downs Ltd. M/s. 5P Enginering
: Fneland Corporation Kannur. India
BATCH SIZE % 1¥g
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Table 2. Comparative performance of oil expellers for sunflower seed (2 pass basis)

Expeller/Seed treatment MC.ofseed |Extraction Capacity (kg/h) {Qil output kg/h | Oil left in cake
Yo(Wh) efficiency (%) (%)
.I_ Model I expeller
No treatment . 42 489 . 580 115 58
b Instant water addition 56 68.0 12.00 iz 179
71 827 12.00 4.02 105
103 775 1532 481 133
129 452 650 1.19 272
¢ Mixing Caleulated amount 65 8.2 719 246 96
el g 19 809 1180 a7 115
95 80.5 10.75 350 1.7
105 15 1161 383 12
124 26.7 650 0.67 336
d  Pulverization and instant 41 61.7 12.00 3.00 _ 155
water addition 64 718 12.00 a7 9.0
I Model I1 expeller )
a No treatment 4.1 1.2 10.90 225 194
64 914 6.67 247 56
b Instant water addition 87 919 10.00 3.84 33
103 239 6.67 227 99
128 817 240 0.59 20.7
¢ Mixing calculated amount 6.4 91.4 6.67 247 56
o hprioT(O 87 91 10.00 399 33
108 83.9 8.67 291 99
o128 R 220 12
Pulverization and instast 64 ’ 26 10.00 375 . 48
i water addition : 87 " 815 1000 230 12
108 815 6.00 1.98 11.2
12.8 71.6 6.00 1.74 162
SD + 16.63 *297 +1.14 =755

* best Pperformance of expellers
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Table3.  Comparalive cconomic analysis of two expeliers

Description Modei I Model T
1. Fixed capital ) '
{a)  Cost of expelier with accessories, Rs. f;, ' ' 10,000 10,000
(b)  Instaltation charges, Rs. / ‘ 2,000 2,000
Seb Totw) 12,000 12,000
2. Fixed charges Rs/h '
(a)  Interest at the rate of 15%, Rs. - _ 2.50 2.50
(by  Depreciation, Rs. ’ 1.50 1.50
{¢)  Repairs and maintenance at the rate of 29 of fixed capital 633 0.33
(d)  Housing charges, Rs. 50/month . 021 021
Sub Totat 454 454
3 Operating expenditure, Rs./h
(a)  Labour charges for two persons, Rs. 2544 B o i 6.25 6.25
(o)  Power charges, Rs. 1.0/kwh L 200 200
(&)  Costof raw material, (Rsbkg) o S s 60:00
R SubTotal - 5145 68.25
4. Costof production, Rs. _ o , "
(a)  Fixed charges, Rs. : E 4.54 4.54
{b)  Operating charges, Rs. - 5145 68.25
' ~ SubTotal 5599 .79
5. Capacity, kg/h _ . 7.20 10,00
6. Oil ontput, kg/h ' . 2350 399
7 Qil cake output, kg/h : 4.68 - 6.00
8. Cost of oil produced, Rs./h at the rate of Rs. 20/kg - 5000 79.80
A Cost of cake produced, Rs./h at the rate of Rs. 2/kg | 15.00 12.00
10. Profit, Rs/h (8 +94) 9.00 19.01
1.  Profit, Rs./day ‘ _ . 72.00 152.00
12, Total income, Rs./n ' : 65.00 91.80
13.  Break-even-point, gfyear | 63.76 50,95
14, Pay back periad, years 1.60 182
15. Return-on investment, % 54.00 114.00
16. ' 180.00

Empioyment gencrated per unit, man-days/year : ' 180.00
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profit, break-even-point and return-on-invest-
ment for Model I were worked out as Rs 72.0
per day, 63.76 g/year and 54%, respectively,
whereas for Model 11 these were Rs. 152.0 per

day, 5.95 g/year and 114% respectively. How- -

ever, Model 1T would give better returns in
comparison with Model I (Table 3). These ex-
pellers would also be used for expelling other
oilseeds and small scale oilseeds processing
enterprises could be established at rural level
10 generate additional employment and value
addition.

CONCLUSIONS

Based on the present study, the following con-
clusions could be drawn :

i)  The per cent 0il recovery from sunflower
seed increases with increase in moisture
content in the range from 4.2 to 8.7 per

" cent. Further increase in moisture con-
tent, however, decreased the oil recovery.
The maximum oil recovery in both the
expellers were obtained at seced moisture
content of 6- 9%.

ii) On two pass basis the Model I has a
capacity of 7.2 kg seed input/h and its
extraction efficiency varied from 48.9 to
85.2% whereas, Model 11 expeller has a
capacity of 10 kg seed input/n and its
extraction efficiency varies from 642 to
91.9% depending upon seed treatment
prior 1o expelling.

i) The method of attaining desired moisture
content by mixing of calculated amount of
water with sceds 24 hours earlier to ex-
pression gives better oil recovery as com-
pared with instant water addition either (o
the seed or after size reduction.

239

iv) Both the expellers are suitable and
economically viable for oil expression
from sunflower. However, economic
analysis reveal that Model 11 expeller is
preferable to Model I expeller
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EFFECT OF NITROGEN FERTILIZATION AND PLANT POPULATION
ON FATTY ACID COMPOSITION OF SELECT MUSTARD
(Brassica juncea L. Czern and Coss) CULTIVARS

B.L. GAUR, 1.K. VERMA and H.G. SINGH
Department of Agronomy, Rajasthan College of Agriculture,
Udaipur 313001, Rajasthan, India.

ABSTRACT

Investigation carried out for two years indicated that different cultivars, plant population and N rates
significantly affected the fatty acid composition of mustard oil, Mustard variety T-59 recorded jncrease
in erucic acid by 3.9% and a decrease in oleic acid content by 4.11% of oil over that of variety RL-18.
Narrow row spacing of 30 cm resulted in 1.16% increase in oleie acid content over wider row spacing of
45 cm. Simitarly, plant spacing of 10 cm within row increased mean oleic acid content by 1.19% over 15
tm plant spacing. Increasing levels of nitrogen from 0 to 120 kg/ha decreased the finoleicacid application
of nitrogen upta 120 kg/ha significantly increased the total unsaturated fatty acid compasition of

mustard oil over control.

Key Words : Nitrogen; Fertilization; Plant population; Fatty acid composition.

Quantity and quality of fat fed to human beings
has a great dietary relevance as mustard ol
constitute an important source of fat supply in
the Indian diet. Locking to the important role
af fatty actds tn qutrition i becames necessary
to study whether, use of improved varieties and
cultural practices, like N fertilization, plant
geometry and consequent high yield have any
impact on saturated and unsaturated fatty acid
composition of mustard oil. Variation in fatty
acid compaosition of oflseeds due to differences
in season, nitrogen application and plant den-
sities have been reported (Hilditch and Wil-
hams, 1964; Appelqgvist, ¢t al., 1968; Ahuja et
al., 197t; Debowski, 1973; Bobrzecka ef al.,
1975; Gupta and Friend, 1975). The present
experiment was (o study the effcct of nitrogen
fertilization and plant population on fatty acids
composition of select cultivars of mustard T-59
and RL-18 was conducted at the Agronomy
farm of the Rajasthan college of Agriculture,
Udaipur during rabi scasons of 1978-79 and
1979-80.

MATERIALS AND METHODS

The experiment was sct-up in a split plot design
with the combinations of two mustard cultivars
(T-59 and R1.-18), two inter row spacings (30
and 45 cm), two tra row spacings {10 and 15
cm) in the main plots and four levels of nitrogen
(0,40,80 and 120 kg/ha) in the sub-plots. The
treatments were replicated three times and the
plot size of 5.4 x 3.6 metres was used. The soil
of experimental field was clay loam 1o texture,
well supplied with available phosphorus (47
kg/ha) and potassium (180 kgha) but had
mmoderate supply of nitrogen (0.084%), pH of
the soil was 8.4. A basal application of phos-
phorus @ 40 kg P2Os/ha was made just before
sowing, Fatty acid methyl csters were deter-
mined by using the method given by Gratg and
Murthy (1939} with the help of dual column gas
liguid chromotograph "Shimadzy” model "GC-
4BPTF", Oil determination was made as per
method of analysis of A.Q.A.C (1960) as ether
extract. Nitrogen was determined by
colorimetric method given by Linder

Received for publication on August 10, 1992.
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(1944),while that of sulphur by Terbidometric
method of Tabatabai and Bremner (1970).

RESULTS AND DISCUSSION

() Effect of varieties : Data (Table 1) show that
varieties significantly affected fatty acid con-
tent of mustard oil. Variety T-59 recorded a
significant increase in erucic acid and decrease
in oleic acid content over that of variety RL-18.
Corresponding per cent increase in erucic acid
and mean decrease in oleic acid was 3.1 and
4.11 per cent respectively. This seems to be a
varietal character. Moreover, in the light of
findings of Lee ef al., (1974) that a high oil
content of rape seed varieties were correlated
with low oleic and high erucic acid contents, it
bears ample testimony to the fact that mustard

- T-5913 superior to RL.-18 in having significantly
higher oil content (Table 2). Variation in fatty
acid contents of mustard oil due to varieties
have also been reported by Ahuja et al., (1984)
and Ghosh and Chatterjee (1988).

(b) Effect of spacings : It was found that sig-
nificant increase in oleic acid content due to
narrow inter row spacings (Table 1). Narrow
row spacing resulted in 1.16 per cent mean
increase in oleic acid content over wider row
spacings. Similarly, narrow plant spacing with
in rows increased mean oleic acid content by
119 per cent over the wider plant spacing.
Linoleic acid content was affected significantly
byinter row spacing only. Row spacing of 30 cm
recorded a mean decrease in linoleic acid by
1.01 per cent when compared with 45 ¢cm row
spacing. Linoleic acid content was affected by
intra row spacing only. 10 cm plant spacing
decreased mean linoleic acid content by 1.27
" per cent when compared with 15 cm plant spac-
ing. There seems to be a stimulatory effect of
closer row spacing and plant spacing on
desaturation system of oleic acid, as a result of
which, content of oleic actd under closer spac-
ings increased. While decrease in content of
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linoleic acid under closer row spacings and that
of finoleic acid under closer row spacing seems
to be a function of inhibitory effect of closer
spacing on desaturation system of linoleic and
finolenic acid. These observations imply that
plant spacings had bearing on fatty acid make
up of mustard oil. Variation in fatty acid com-
position of sesame oil due to differences in
inter and intra row spacings have also been
reported by Abuja et al., (1971).

{c} Effect of nitrogen levels : Increasing levels of
nitrogen from 0 to 120 kg/ha increased the
stearic and palmatic acid and decreased the
oleic acid and linoleic acid content of oil sig-
nificaatly {Table 1).

Higher uptake of plant nutrients, in particnlar
that of sulphur by mustard seed under the in-
fluence of increasing levels of nitrogen and its
increased concentration in seed at harvest
(Table 2) which alone or in combination with
nitrogen in seed might have some adverse ef-
fect on desaturation system of oleic acid and
linoleic acid as a result of which the content of
these unsaturated fatty acids decreased and
that of saturated acids increased. These results
are in close conformity with the findings of
Bobrzeeka et al., (1975) who reported that in-
creased nitrogen and sulphur content of seed
was associated with decreased oleic and
linoleic acid content of rape sced oil. An in-
crease in total saturated fatly acids with in-
crease in nitrogen application has also been
reported by Gupta and Friend (1975). Higher
contents of erucic acid during 1979-80 and that
of linolenic and cicoscnoic acid during the year
1978-79 in all the treatments might be due to
the prevailed climatic conditions during seed
formation and maturity stages. Variation in
fatty acid composition of sesame oil due to
seasonal differences and of mustard oil due to
different dates of sowing has also been
reported by Ahujaet af., (1971) and Ghosh and
Chatterjee (1988).
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EFFECT OF WEED MANAGEM

ENT PRACTICES AND NITROGEN ON

MUSTARD YIELD AND NUTRIENT LOSSES THROUGH WEEDS
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Navsari Campus , Navsari
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ABSTRACT

Field studies carfied out during 19899 and 1990.91 as Navsari (Gujarat) revealed that maintaining

weed free condition or two hand weedings done at 25 and
reducing dry weight of weeds and removal of nitrogen, phosphorus and
returns, Increased application of nitrogen from &) to 9 kg/ha
of nutrients by weeds, seed yieldof mustard and net realization,
up15.1 kg N, 4.1 kg P20s and 18.6 kg

increased seed yield of mustard and net
increased the total weed biomass, uptake
Uncontrolled weeds on an average took

Key Words : Mustard; NPK; Nutrient losses;

Weeds utilize considerable amounts of
nutrients. About.30-40 per cent of the applied
nutrients are reported to be utilized by weeds
for their growth and development (Dryden and
Krishnamoortby, 1977}, Effective weed
management practices increase the uptake of
nutrients by crop and decrease the removal
through weeds (patel, 1990). Information on
the extent of nutrient losses caused t_)y weeds in
clayey soils of South Gujarat is lacking, hence,
this study was undertaken to find out the lo_sscs
of nitrogen, phosphorus and potassium

through weeds in mustard crop,
MATERIALS AND METHODS

A ficld experiment was conducted at Agricul-
tural College Farm, Gujarat Agricultural
University, Navsari during 1989-90 and 1990-
91. The study involved ten weed management
practices viz., pre-emergence application of
pendimethalin at 1.0 kg/ha, pre-emergence ap-
plication of pendimethalin at 1.0 kgjha' plus one
hand weeding al 45 days after sowing, pre-
emergence application of alachlor at 1.0 kg/ha,
pre-emergence application of alachlor at 1.9
kg/ha plus one hand weeding at 45 days after
sowing,'two hand weedings at 25 and 45 days

45 days after SOWIng were most effective in

potash through weeds and

Kz0O/ha.

Weed management; Yield,

after sowing, one interculture at 25 days after,
sowing, on¢ hand weeding at 45 days after
sowing, one interculture at 25 days after sowing
and one hand weeding at 45 days after sowing,
weed free condition (hang weedings at 25, 45
and 65 days afier sowing) and unweeded con-
trol in main plots and three levels of nitrogen
ie, 60, 75 and 90 kg/hain sub-plots, replicated
three times in a spiit-plot design. Half dose of
N and 50 kg P20s/ha were applied at sowing
and the remaining half dose of N was top
dressed at 30 days after sowing. Mustard
variety ‘Varuna’ was sown with a row spacing of
60 cm in November and wag harvested in
Marchin both the years. The sof] of experimen-
tal field was clayey, low in total N (0.050-
0.042%), medium in available P (20.50-12.88
kg/ha) and high in available K (270.24-278.09
kg/ha) with pH 7.7-7.9.

The dry weight of weeds was recorded before
harvest ol mustard ¢rop and weed samples
were analysed for N, P20s and K70 content
following modified Kieldahl’s method,
Vanado-molybdo phosphoric acid yellow
colour method and flame photometric method,
respectively.

Received for publication on September 22, 1997,
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RESULTS AND DISCUSSION

Weed flora

The dominant weeds observed in mustard field
were Echinochlea colonum (L.) Link, Digera
arvensis Forsk, Convolvulus arvensis L., Trian-
thema monogyna L. and Cyperus rotundus L.

Effect of weed management practices

Dry weight of weeds at harvest in mustard was
reduced appreciably in all the weed manage-
ment practices as compared to unweeded con-
trol. Significantly, lower dry weight of weeds
was recorded under weed free condition and
twa hand weedings at 25 and 45 DAS, followed
by herbicidal treatments as compared to weedy
check and H.W. at 45 DAS or 1.C. at 25 DAS or
both 1.C. at 25 DAS and H.W. at 45 DAS. this
might be due to rapid growth of the mustard
crop as indicated by taller plants and more
number of branches/plant, which did not allow
the weeds to growvigorously due 1o smothering
effect. Patel (1990) and Tomar and Namdeo
(1991) also observed the similar trend. These
treatments also recorded higher weed control
efficiency as compared to interculture at 25
DAS, hand weeding at 45 DAS and interculture
at 25 DAS plus HW at 45 DAS indicating their
superiority. The results are in conformity with
those of Pandey and Kumar (1984) and Patel
(1990). Crop-weed competition resulted in
reduction of seed yield by 44.48 per cent. Weed
Caused severe competition with crop plants
from the very beginning of the crop growth.
However, two hand weedings at 25 and 45
DAS, pendimethalin 1 kg a.i./ha along with one
hand weeding at 45 DAS and pendimethalin
alone at 1 kg a.i./ha were found to offer better
Wweed control seed yield and higher net returns
(Table 1), The resultsisin line with the findings
of Ghosh and Mukopadhyaya (1981).

Pooled data showed that the highest seed yicld
of mustard was obtained under weed free con-
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dition which was comparable with two hand
weedings at 25 and 45 DAS, pendimethalin kg
a.i./ha along with one hand weeding at 45 DAS
and pendimethalin alone; the increase in seed
yield being 80, 69, 62 and 51 per cent respec-
tively over unweeded control. Similar results
were reported by Bhimani (1988) and Tomar
and Namdeo (1991). The seed yield is a
cumulative effect of different growth and yield
attributing characters. Moreover, the yield
reflected in these treatments show the effec-
tiveness to control the weeds at important
growth stage with substantial reduction in up-
take of nutrients by the weeds (Table 2).

Economic analysis of different weed manage-
ment practices revealed that the highest net
realization of Rs. 4485/ha was obtained with
weed free conditions, followed by two hand
weedings at 25 and 45 DAS(Rs. 4216/ha), as
against the lowest net realization of Rs. 1546/ha
obtained in unweeded control (Table 1).

The lowest removal in nutrients by weeds were

observed in weed free condition and two hand

weedings treatments due to their effective -
weed control efficiency. Unweeded control

recorded the highest uptake of N, P20s and

K20 by weeds, closely followed by one inter-

culture at 25 DAS and one hand weeding at 45
DAS which was due to vigorous growth of

weeds and more weed biomass production.

Dashora et al., (1990) and Patel (1990) also

reported the highest removal of nutrients

through weeds in unweeded control and lower

in pendimethalin and cultural treatments,

Effect of nitrogen

The dry weight of weeds was significantly en-
hanced with increase in the rate of nitrogen
upto 90 kg/ha during both the years which was
due to vigorous growth and higher nutrient
uptake by weeds. There was increase in the
weed biomass at harvest due to 90 and 75 N/ha
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was of the order of 10 and 4 per cent over 60 kg
N/ha, respectively. Application of 90 kg N/ha
remaining comparable to 75 kg N/ha produced
substantially higher seed yield than 60 kg N/ha;
the per cent increase being 19 and 12, respec-
tively. This response might be due to lower
available nitrogen content of the soil. The find-
ings are in accordance with those obtained by
Vasvelia (1988) and Patel (1989).

Application of graded doses of nitrogen upto
90 kg/ha progressively increased the net
realization per hectare. The highest net realiza-
tion of Rs, 3560/ha was obtained with 90 kg
N/ha, closely followed by 75 kg N/ha (Rs.
3181/ha) and 60 kg N/ha (Rs. 2568/ha).

Though there was substantial increase in up-
take of N, P and K by weeds with every incre-
ment of nitrogen, the enhancement, however,
was not discernible when pooled data were
considered (Table 2).
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INHERITANCE OF SEED COAT COLOUR IN OILSEED Brassica *

P.K. SUBUDHI and RN, RAUT
Division of Genetics, Indian Agricultural Research Institute, New Dethi 12, India,

ABSTRACT

Inheritance of seed coat colour was studied in two erosses of Brassica junicea x Brassica carinata and ap
inter varietal cross of B. juncea involving yellow, dull yellow and brown seeded parents. The study
revealed presence of three factors controlling seed coat colour but the digenic pattern observed by us
and many workers may be due to segregation in only two gene pairs. Maternal control and intergenomic
complementation were also indicated. Thus, the yeliow sceded digenomic Brassica sp. must have genes

for yellow seed coat in both the genomes

Key Words ; Brassica; Seed coat colour; Inheritance.

Most of the available cultivar of digenomic
Brassica are brown seeded, but lines with yel-
low seed coat are available in germplasm
resources. Efforts bave been made in several
Brassica growing countries to breed yellow
seeded types, because of the fact that yellow
seeds possess a thinner seed coat with smaller
cell size than that of dark seeds resulting in
higher oil, protein content and lower crude
fibre (Woods, 1980; Abraham and Bhatia,
1986). Thus, understanding of the inheritance
pattern is an important requisite for elficient
breeding of yeliow seeded digenomic Brassica.
This paper presents the results of crosses at
both interspecilic and mntraspecific levels.

MATERIALS AND METHODS

Investigation was undertaken in two B. juncea
x B. carinata interspecific crosses and onc in-
tervarietal cross of B. juncea, made during
1988-89 rabi secason. This work involved two
B. juncea-cultivars, yellow seeded "DIRA- 313,
brown sceded "Pusa Barani” and (wo B.
carnnata cultivars viz,, brown sceded "DLC-1°
and dull yeflow sceded "DLC-2". All the
materials were true breeding lines. Fis were
raised during 1989-9(} rabi scason and seed
colour of individual F; plants were recorded.

During the winter 1990-91, F; generation was
grown in four rows of five metres long in each
of the crosses. Frequency of plants with dif-
ferent seed coat colour was noted. The Chj-
square was used to verify the goodness of fit
into genetic rato.

RESULTS AND DISCUSSION

Inall the three crosses (Table 1), F; seed colour
resembled selfed seed colour of respective
mother parents. This observation indicated
that maternal parents exclusively controlled
the immediate pigment development of seeds
borne on it, irrespective of genetic constitution
of pollens. This is in conformity with the pre-

vious reports of Vaughen (1956) and Apand er
al., (1985).

The sced coat colour of Ty in DIRA-213 x
DLC-1 and Pusa Barani x DIRA - 313 crosses
(Table 1) was brown irrespective of parental or
F1 seed colour indicating dominance of brown
over yellow. In both, the crosses F; distribution
showed a segregation of 15 brown : 1 yeltow
rativ with high probability (0.8 - 0.9 in 151 and
0.5 -0.7in 2nd crosy). On the contrary, the cross
DIRA-313 x DLC-2 involving yellow junceq
and dull yellow carinata also gave brown

* Part of the Ph. D., Thesis snbmitted to PG. School, IARI, New Delhi

Received for publication on November 1, 1992.
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Table 1.

Mode of inheritance of seed coat colour in two juncea X carinafa and one folervarietal juncen cross

Cross Seed colour No. of plants with seed colour in F2

Dt Yellow Total
yellow

Fo ¥y Brown

Ratio

xZ

Value

P . range

DIRA-313  Yellow  Brown 11 -
{yellaw?}
X
DLC-1
{Brown)
DIRA-313

{yellow)
X
DLC-2
{Dull yeliow)

Pusa Barani
(Brown}

Yellow  Brown 66 33

Brown Brown 150 -

X
DIRA-313
{yellow)

0.80-0.90

7 118 i1 0023

) 139 %:3:4 453 010020

8 158 15:1 0.38% 050070

* Colour of parents is indicated in parentheses

seeded F1 indicating complementation. The Fy
segregation pattern of 9 brown ; 3 dull yellow :
4 yellow with P-range of 0.1 to 0.2. This indi-
cated the same digenic case with recessive epis-
tatic interaction in contrast to duplicate
interaction in the above two crosses.

-In both the interspecific crosses, DIRA-313 x
DLC-1 and DIRA-313x DL.C-2, female parent
was common but the difference in male parent
with different seed colour changed the
‘segregation pattern. It is presumed that DLC-2
(dull yellow) must bave some extra factor,
which interacts with other sced colour genes
giving different ratio. Presence of an epistatic
factor E-e was assumed in addition to principal
seed coat colour genes Y-yand Br-br, The gene
E, when homozygous recessive interacts with
only Br gene in the absence of Y resulting in
dull yellow sced colour. Both Y and Br genes

. (for brown colour) are completely dominant
- over ¥, br (for yellow colour). Both y and br
must be recessive homozygous irrespective of
constitution of E-gene for velfowncess.
Prescnce of either the dominant gene or both
results m brown colour. The ratio 9:3:4 may be

L

due to segregation of E and Br genes with
assumption of y-locus in recessive homozygous
state in both DL.C-2 and DIRA-313, Similarly,
15:1 ratio obtained in our crosses may be £x-
plained assuming E-gene in homozygous state
in both the parents involved. The proposed
genotypes of parents and segregating popula-
tion are given in Table 2. However, confirma-
tion from Back cross and F3 progenies is
required,

Duplicate digenic control with complete
dominance was repotted by Anand et al.,
(1985) and Rawat (1989), whercas Pal and
Singh (1990) proposed digenic pattern with
incomplete dominance of B. juncea. Both
monogenic and digenic inheritance in B
carinatg {Getinet ef gl 1987 and Yousuf, 1982)
and trigenic case in B. napus (Shirzadegan,

1986) have been reported. Incomplete
dominance was not evidenced from the study.
However, change in interaction pattern cannot
be ruted out in interspecific background. 1t 1
thus reasonable 1o postulate the epistatic factor
for explaining variation in seed colour and also
true breeding nature of dull yellow cultivar,
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Teble 2. Proposed genotypic constitution of parents
and interspecific derfvatives
Popuiation Genotype Phenctype
Pusa Barani YY Br Br EE Brown
DLC-1 YY BrBr EE Brown
DLC-2 yyBrBree Dull yeliow
DIRA-313 yybrbr EE Yellow
Segregating
population - _
© Y-Br-E-
Y-Br-ce 1 Brown
Y-brorE-
" yyBr-EE
yyBr-ec . Duiiyellow
yybrbrE -‘] Yelfow
yybrbree |

The brown colour of Fy and 9/16 of F2 popula-
tion in yellow x dull yellow cross may be the
result of intergenomic complementation as
suggested by Chen et af., (1988). This might be
due to intergenomic homology with regards to
pigmentation system, which would be expected
from the established view that Brassica
genomes A, B, C evolved from a common ar-
chetype (Prakash and Hinata, 1980).

Thus, it is clear that due to prevaleace of inter-
genomic complementation, if it requires to
breed digenomic yellow seeded Brassica, it
must have genes for yellow seed coat in both
the genomes. However, the yellow seeded
characters found in juncea snd carinata
germplasm resources can be casily transferred
to adaptable varieties by backcross breeding
methodology because of simple mode in-
heritance. But further investigation is required
on diverse material for detailed information in
view of the report of multple allelic scrices
(Schwetka, 1982) and involvement of modifiers
(Stringham, 1980).
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SEROLOGICAL DETECTION OF MLO IN PHYLLODY INFECTED
SESAME, SUNN HEMP AND IN LEAFHOPPER Orosius alhicinctus

B, SRINIVASULU! and P. NARAYANASAMY?

ABSTRACT

Antiserum for the sesasme phyllody disease {SPD) MLO has been developed. The SPD MLO was
detected in infected sesame and senn hemp by employing slide agglutination text and capillary tube
precipitin test. Among the four forms of ELISA methods viz., DAC-ELISA, DAS-ELISA, INDIRECT-
ELISA and PAC-ELISA tested, the indireet form and protein a coating form of B ISA were sensitive
in detecting SPD MLQO in sesame. The SPD MLO was also detected in leafhopper vector, Orosius
albicinctus using atkatine based indirect form of ELISA.

Key Wards ; Sesame phyllody disease; Serologicai technique; ELISA.

In recent years serological methods are widely
adopted in detection and identification of plant
viruses and MLO’s. The MLQ infection in dif-
ferent plant species has been detected using
different serological tests by several workers;
aster yellows in aster (Sinha and Benhamon,
1983), paulownia witches broom (Zhu et al.,
1986), Eastern aster yellows, western aster yel-
lows, potato witches broom and clover
proliferation in Catharanthus roseus {De
Rocha et al., 1986).

This paper reports the sensitivity of serological
test for the SPD MLQ in sesame, sunn hemp
and its leafhopper vector Orosius albicincius.

MATERIALS AND METHODS

Seasme (Sesarnum indicum L.) plants showing
symptoms of phyllody infection were marked
in the fields of Qilseed Breeding Station, Tamil
Nadu Agricultural University, Coimbatore.
Transmission of SPD MLO was made by using
insect vector (0. adhicincius (o healtby sesame
{TMY 3) and suna hemp (Co 1) plants. Plants
showing typical phyllody symptoms were used
in the study.

a)Preparation of imminogen

SPD MLO culture was maintained on sunn
hemp plants through vector transmission, as
slimy nature of sesame plant tissue was found
to be interfere during MLO purification
grovess. Stem lssue Wik plyllad Bowers &ont
60 days old sunn hemp (Co 1) were used in the
partial purification of the SPD MLO following
the method of De Rocha et al, (1986).

b) Antisera production

Procedure was adopted following Hobbs ef al.,
(1987) with some modifications. A New
Zealand white inbred rabbit was injccted in-
tramuscularly in the hind legs at two to three
sites, with an emulsion of partially purified
MLO preparation and Freunds incomplete ad-
juvant. The rabbit was bled three times at inter-
val of 10 days, starting 1 week after the booster
injection. The gama globuling (Ig(r) were ox-
tracted from antiscra wsing sodium sulphate.
For cross absorption the antibodies were in-
cubated at 35°C with an equal volume of a
preparation from healthy sunn hemp tissue
processed in the same way as the phyllody

1. Arid Horticultural Research Station, Mallepalli, Hyderabad 508 243, India .
2. Dept. of Plant Pathology, Tamil Nadu Agricultural University, Coimbatore 641 003, India.

Received for publication on November 4, 1992 -
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MLO preparation. Precipitate was removed by
centrifugation at 5000 rpm for 15 min, The
supernuatant (antiserum) was collected and
used for detection of SPD MLO infection by
the following serological methods : _

¢) Serological methods
i) Stide agglutination test

Equal quantities of antiserum and antigen were
placed in the depression of cavity shide and
incubated at 25°C for 90 min. and observed at
15 min. interval. The time taken for precipita-
tion and the intensity of precipitate were
recarded. Fifteen samples each from healthy
and infected plants were tested.

i) Glass capillary tube precipitation test

The giass capifiary fubes (10 cm length) with
0.5 and 1.0 mm internal diameter were dipped
in the antiserum. The antiserum was allowed to
be sucked upto 2.0 cm in tube. The tube was
then dipped in the saps from healthy and phyl-
lody MLO infected plants separately which
was also allowed to be sucked in upto 2.0 cm
and the tubes were fixed on microscopic slides
by means of a drop of fevicol. The tubes were
incubated at 25°C for 90 min. and examined at
15 min. interval against a dark back ground for
the formation of the precipitate. Fifteen
samples each from healthy and infected plants
were tested.

iii) ELISA

Four different ELISA procedures using
alkaline phosphates as a label were compared
for their sensitivity in detecting SPD MLO.
The r-globulins produced in rabbits/anti rab-
bit-FC specific globulins produced in
goats(Cappel Laboratories Inc. West Chester,
USA) were conjugated with alkaline phos-
phatase (Sigma Chemical Co. St. Louis, USA)
(2 mg enzyme for each 1 mg of r- globulins).
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Top most stem tissues with phylloid flowers
from 60 days old sesame plants were employed
to detect phyllody ML by forms of ELISA pro-
cedures using polystyrene ELISA plates with
flat bottom 96 wells (Dynatech Lab. Inc.
Alexandria VA 22134). The corresponding tis-
sues from healthy plants served as control. For
cach set 16 samples were tested, The four
forms of ELISA namely Direct antigen coating
form of ELISA (DAC-ELISA), Double an-
tibody sandwitch form of ELISA (DAS-
ELISA), Indirect form of ELISA (I- ELISA),
Protein A coating form of ELISA (PAC-
ELISA) were compared for their sensitivity in -
detecting SPD MLO, by measuring the absor-
bance values at 405 nm with a Bio-Rad
microplate ELISA reader MR 3550,

Detection of SPD ML in leafhopper vectors

Second instar nymphs of O afbicinctus were
given an inoculation access on source plant for
24h and were then caged on 25 days old healthy
sesame (TMV 3) plants to complete latent
period. After a period of 30 days, these leaf-
hoppers were tested for the presence of SPD
MLO by indirect form of ELISA. The leafthop-
pers were homogenized with aliquots of 250 ml
of antigen buffer. Samples of one, three and
five insects were tested. The alkaline phos-
phates based indirect form of ELISA was
adopted with 1:500 and 1:1000 ditutions of SPD
MLO antibodies and alkaline phosphates con-
jugated anti-rabbit and FC specific antibodies
produced in goat respectively. Comparable
non-inoculative, MLO free leafhoppers served
as control. Absorbance values were read at 405
nm with ELISA reader.

RESULTS

Stide agglutination test and glass capillary tube .
precipitin test could detect the SPD MLO in-

fected plants, by forming a precipitate, In shide
agglutination test, sesame phyllody antigen
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Table 1. Stide agglutination test tor diugnosing phiylledy infection in sesame and sunn hemp
Source Antigea Time taken for precipotation (min)‘
15 30 45 60 7 o}
Sesanmie Healthy - M . - _ .
Infected - ++ +++ +++ + 4+ + 4+
Sunn hemp  Healthy - ' - - - - .
Infected - - + o+t + + ++:

* Observations based on 15 plants each

- : No precipitation

+ : Low precipitation

++ Moderate precipitation
+++ High precipitation

from sesamum plants formed a precipitate with
antiserum with 30 min, whercas the sesame
phytlody antigen from infected sunn hemp also
formed a precipitate but only after 45 min
(Table 1).

In glass capillary tube precipitin test, the
amount of precipitate formed and time taken
for precipitation varied with the diameter of
capillary tubes and the antigen source used
(Table 2). The precipitate formed in 1.0 cm
capillary tube was clearly visible since it was
distributed in greater volumes of liquid phase.
The other interesting finding was that in both
the tests, the antigen from infected sesame
formed more precipitate in minimum time than
antigen from infected sunn hemp, indicating
the MLO concentration may be higher in
sesame than in suam hemp. Among the four
forms of ELISAs employed with various an-
tibody dilutions for detecting SPD MLO at 10
difution the DAC-ELISA and DAS-ELISA
were not sensitive in detecting phyllody MLO
as the absorbance values obtained at 405 nm
{or healthy and phyllody infecied plants sap did
not exhibit much variation at all dilutions of
antibodies tested (Fig. 1).

The indirect form of ELISA was well as protein
- A coating form ol ELISA were found to be be
more sensitive in detecting the phyllody of
MLO in sesame plants {Table 3). With antisera
dilution upto 1:500 gave absorbance values be-
tween 0.149 to 0.156 for heaithy and between
0.407 and 0.419 for infected samples. The two
procedures were able to detect phyltody MLO
even upto to 1:1000 antisera ditution tested.
The indirect form of ELISA and protein-A
coating form of ELISA could detect the phyl-

‘lody MLO in plant sap upto 107 dilution with

1:500 antisera dilution,

Different number of leafhoppers viz., one,
three and five were used for detecting SPD
MLO by indirect form of ELISA. The dif-
ference in absorbance values between extracts
of inoculative (0.179) and healthy (0.137) was
appreciable, only when groups of five leafhop-
pers were tested. No distinct difference in ab-
sorbance values were noted when groups of
two and single leafhoppers were used for tesi-
ing (Table 4). This study indicated that
presence of SPD could be detected using
samples of five or more number of leafhop-
pers.
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DISCUSSION

Detection of the MLOQO infections using
serological tests is considered to be more
tapid, sensitive and reliable because of the
specificity of the reactions between the
pathogen and specific antibodies induced by
the pathogen. The present investigations were
taken up to explore the possibility of sclecting
sensitive serological test for the detection of
phyllody infection.

In glass capillary tube precipitin test, the
amount of precipitatc formed and the timc
taken for precipitation varied with the
diameter of capillary tubes and the antigen
source used. The precipitate formed in 1.0 mm
capillary tube was clearly visible since it was
distributed in greater volumes of liquid phase.
The other interesting finding was that in both
the tests, the antigen from infected sesame
formed more precipitate in minimum time than
antigen from infected sunn hemp indicating the

MLO concentration may be higher in sesame
that in sunn hemp. The MLQ infection in dif-
ferent plant species has been detected using
different serological tests by several workers; -
aster yellows in aster (Sinha and Benhamou,
1983), paulownia witches than broom (Zhu ef
al.,1986), Eastern aster yeliows, Western aster
yellows, potato witches broom and clover
proliferation in Catharanthus roseus {De
Rocha et al., 1986). Spiroplasma citri (Fletcher
and Slack, 1986). The present study also
revealed the sensitivity of serological tests
which provide the results rapidly.

Among the four forms of ELISAS capioyed
with various antibody dilutions for detecting
SPD MLO at 10" dilution. The indirect form
of ELISA as well as protein - A coating form of
ELISA were found to be equally sensitive in
detecting the phyllody MIL.O in sesame plants
even uplto 104 antigen dilution (Fig 1; Table 3).
Peanut witches broom MI.O also was detected
using indirect form of ELISA by Hobbs et al.,
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Sensitivity of indirect formn and PAC form of ELISA fechnigues in detecting sesayne phyllody

Table 3.
Antigen dilutions Forms of ELISA" (P.D. values at 405 nm)
Indirect form PAC form
Healthy Infected Healthy Infected
107! 0.145 043 0.147 0.431
107 SE e 0135 0.385 ‘ 0.143 0.392
1w° S 0a32 S 035 0.141 0.368
10" 0.131 0197 - 0137 0.201
* Dilutions used

Rabbit antibody : 1: 500
Enzyme linked anti rabbit Fc specific antibodies produced in goat : 1: 100
Protein A : 1 ng/ml}

Tabled.  Delection of SPD MLO in Orosius albicinctus by indivect form ELISA™

Number of leafhoppers Absorbance values at 405 nm’
{in 250 ul) Leafhoppers
Healthy Inoculative
1 0.121 0123
0.121 0.137
5 0.132 0.179

** ELISA system with alkaline phosphatase labelled rabbit Fc specific antibodies produced in goat at 11 1000 dilution
used

* Represent the mean of five replicate wells .
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(1987). The present studies indicated that con-
sidering the cost of protein A and longer time
(1 h.) required for PAC-ELISA indirect form
of ELISA could be used as a routine method
for detecting phyllody MLO in sesame.

Sesame phyllody MLO was detected in leaf-
hopper vectors using ALP based indirect form
of ELISA (Table 4). Using ELISA the tran-
sttory yellowing virus in Nephoteitix nigropictus
(Takahashi er af, 1988) and in potato leaf roll
virus (Tamada and Harrison, 1981} and Barley
yellow dwarf (Torrance, 1987} in Myzus per-
sicae and Rhopalosiphon maidis aphid vectors
respectively using sandwich ELISA and PLRV
in Myzus persicae vsing cock tail ELISA (Van-
den Heuvel and Peters, 1989) were successfully
detected. The ALP based indirect form of
ELISA was used for detecting SPD MLO in
Orosius albicinctus. Vector indexing based on
ELISA may lead to rapid estimation of popula-
tion of inoculative leathoppers present at
various periods of sampling. Such information
may provide point 4’ appui to plan effective
discase management system.
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PERFORMANCE OF R4BI /| SUMMER GROUNDNUT IN AN
AGROFORESTRY SYSTEM AS INFLUENCED BY
MANAGEMENT OF EUCALYPTUS TREE ROWS

V.B. NADAGOUDA, B.K. DESA], K. MANJAPPA and Y.B. PALLED
Department of Agronomy, College of Agriculture, Raichur, Karnataka, India.

ABSTRACT

A fie)d experiment was conducted at the Regional Research Station, Raichur, Kamataka, to study the
influence of management practices like tree felling, trenching and increasing distance from tree lin in
an agroforestry system. Eucalyptus trees were planted in strips spaced at 20 m in north-south direction
during 1983, Management practices were imposed during 1990. Groundnut was raised as an intercrop
between eucalyptus tree rows duringrabi/summer season of 1990-91 ard 1991-92. Significant reduction
in pod yield of groundnut was noticed when trees were not felled. Average pod yield with tree felling
{1692 kg/ha) was 118 per cent higher than that of no felling (774 kg/ha). The pod yield recorded with
open trench and trench covered with polythene were on par but significantly superior over no trench in
both the years. The pod yvield was more at 4.5 -9.0 m distance compared to 0-4.5 m away from tree line,

Key Wonds: Eucalyptus; Agroforestry system; Groundnut,

Agroforestry combines woody perennials with
agricultural crops or pasture plants in a variety
of arrangements, Studies conducted on
eucalyptus based agroforestry systems reveal
evcalyptus reduce the yield of field crops
(Itnal, 1987; Nadagouda, 1990). It is obvious
that it consumes more water but it produces
more biomass per unit of water consumed than
other tree species (Chaturvedi, 1984). Proper
management of eucalyptus through pruning,
topping, trenching etc., enable the farmers to
include cucalyptus in agroforestry sysiems.
However, nformation on the management
practices to be followed to reduce the
deleterious effects of the tree component in an
agroforestry system is lacking. Considering this
studics were undertaken with different
management practices and thetr reponse on
groundnul grown in associalion with eucalyp-
tus. ‘

MATERIALS AND METHODS

A ficld experiment was laid out under irrigated
conditions in red soils of Regional Research
station, Raichur, Karnataka. The saplings of

eucalyptus hybtid were planted in north-south
direction inlines at 20 m apart on 20th August,.
1983. Within a line, a spacing of 1 m was main-
tained between two saplings. The trees were
allowed to grow and their effect on associated
crops was studied for seven years. When trees
attained seven years of age, management prac-
tices for eucalyptus tree rows were introduced.
There were 12 treatment combinations consist-
ing of two levels of tree felling (felling and no
felling), three levels of trenching (no trench,
opentrench and trench covered with polythene
and two distances from tree line in units of 4.5
m (0 - 45 m and 4.5 - 9.0 m). The trenches of
0.45m width and 0.60 m depth were dug on
either side of tree rows, The experiment was
laid out in split-split-plot design with felling
treatments as main plot, trenching treatments
as sub plot and distance from tree line as sub-

* sub plol. The treatments were replicated cight

times (considering each direction of atree lines
as one replication). Groundnut was grown in
between two eucalyptus lines following all the
recommended cultivation practices during
rabi/summer 1990 -91 and 1991 - 92 scasons.

Received for publication on January 13, 1993 .
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Pod yield per plot was recorded after harvest
during both the years.

RESULTS AND DISCUSSION

The pod yield of groundnut as influenced by
different management practices followed in
eucalyptus tree rows and distance from tree
lines during rabi/summer 1990-91 and 1991-92
are presented in Table 1 and 2. The pod yield
of groundout differed significantly due to tree
felling, trenching and distance from tree lines.
During both the years, the pod yields of
groundnut recorded wath tree felling (1712 and
1672 kg/ha during 1990-91 and 1991-92, respec-
tively) were significantly higher than that of
without felling {782 and 766 kg/ha during 1990-
91 and 1991.92, respectively). During 1990-91,
open trench recorded significantly higher pod
yield (1409 kg/ha) compared to no trench (951
kg/ha) and was on par with trench covered with
polythene {1381 kg/ba) trearments. Buf in
1991-92, trench covered with polythene
recorded highest pod yield (1358 kg/ha) and
was On par with open trench (1334 kg/ba) and
both were significantly supetior to no treach
treatinent (965 kg/ha). The increased yields
with felling and trenching over no felling and
a0 trench were mainly due to reduced effect of
shade and root competition. On the contrary,
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the reduction in vield with no felling and pg
trench trcatments was mainly due to shade and
root effect of well grown eucalyptus trees,
Mathur ef al., (1984) observed no adverse ef.
fect of eucalyptus planted on field bunds in the
carlier stages, but reduction in grain yield of
paddy from 40.0 to 37.5 g/ha and in wheat for
35.0 to 32.8 g/ha was observed with eucalyptus
of 8-10 years old. Reduction in crop yields in
association with eucalyptus were observed in
agroforestry experiments conducted at Ban-
galore (Anon. 1987). Similar results suggesting
adverse effects of tree species at 8 -10 years of
age on associated field crops were reported by
Srivastava and Ramamohan Rao (1988);
Vinaya Rai and Suresh (1988) and Itnal et al.,
(1989) and Ramshe (1989).

Podyield recorded between 4.5 - 9.0 m distance
from tree line was significantly higher than that
of 0-4.5 m distance during both years {Table 1).
Depressing effect of cucalyptus on the yieid of
associated crops near the tree line were
reported by Chandrasekhariah (1936) and
Itnal ef al,, (1991).

Interaction effects of tree felling and trenching
were significant during both the years. In
geoesal, the yields were higher with open
trench and trench with polythene whether the

Fubley,  Pod yleld of groundnui (kg/ha) as inftuenced by eucalypius iree row mansgement practices during
rabifsummer 1994 - 91
Trenches Diistance from tree line
Notrench [Open trench | Trench with Mean 0-45m 45-90m Mean
iythene
Tree felling 1327 1942 1867 172 1531 1893 1712
No tree felling 575 876 89S T2 107 857 82
Mean 951 0% 1381 1119 1375
Source CDat 5%
Tree felling 118
Trenches 44 o ) -
Distance from tree line i4 - . < . -
Tree felling x Trenches 203 o
NS

Tree felling x Distance from tree line



263

Nadagouda et al.,

Toble2.  Pod yield of groandnut (kg'ha} as Influenced by eucalyptus troe row management practices during rabi

{ sumner 1991.92,
T Trenches Distances from treeline
No trench {Open trench | Trench with Mean 0-45m | 45.90m Mean

polythene —

Tree feliing 1350 1790 1876 1672 1552 1752 1672

No tree felling 580 878 840 766 706 820 66

Mean 965 1334 1358 1129 e

‘Source CD at 5%

Tree felling 123

Trenches 80

Distance from tree fine 61

Tree felling x Trenches 13

Tree felling x Distance from tree line 86

trees were felled or not. However, trenching

without tree felling has a very limited effect in

reducing the deleteriouns effect of tree rows on

groundnut crop (Table 1 and 2). Interaction

effect of tree felling and distance from tree

lines was significant only during 1991-92

{Table 2). significantly higher pod yield (1792

kg/ha) was recorded at 4.5 - 9.0 m distance

when the tree was felled compared to all other

interactions. The variations in pod yield due to
other interactions such as trenches x distance
from tree line; tree felling x trenches x distance
from tree line were found non- significant
during both the years. However,. the pod yields
were higher at 4.5 - 9.0 m compared at 0-4.5m
distance from tree line, in all the trenching
treatmenis during both the years.
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PHYSICAL CONSTITUENTS AND SOME ENGINEERING
PROPERTIES OF PEANUT POD

R.P.KACHRU and D.R, RAl
Post Harvest Engineering Division, Central Institute of Agricultural Engineering
Nabi Bagh, Berasia Road, Bhopal - 462018 (MP) India.

ABSTRACT

Experiments were carried out to determine proportion of physical constituents and properties such as,
spatial dimensions, projected area, weight, volume, specific gravity, términal velocity, coefficient of
external friction and angle of repose of peanut pods (variety : J1. - 24). These properties were found for
five distinct categories of peanut pods, classified according to their shape and number of kernels inside
the pods. Results showed that proportion of hult, skin and cotyledons on pod basis varied between
21.51-24.13%, 1.24-2.57% and 73.49-75.92%, respectively. In case of physical properties, length, thick-
ness and width of peanut pods of all the types varied between 14.50-48.65 mm, 8.75- 1440 mm and
8.05-15.45 nm, respectively. Whereas, piojected area, specific gravity, tsrminal velocity, coefficient of
external friction and anggc of repose varied between 430-2,034 mm °, 0.226-0.840, 7.32-14.87 m/s,
0.567-0.598 and 29.5°-30.5°, respectively. Lot of variation in properties was observed for pods belonging
to different categonies as welt as for pods belonging to same category. Terminal velocity of hull and

kernei varied beiween 2.25- 3.50 m/s and velocity 10.76-15.39 m/s respectively,

Key Words : Physical constituents; physical properties; peanut pods.

Peanut (drachis hypogaea)pods go through
various processes such as, stripping, cleaning,
grading, drying and decortication before they
are used for seed, table purposes and/or oil
extraction. To design and develop processes
and equipments for these unit operations,
physical constituents and engineering proper-
ties of peanut pod need to be determined.

Some studies have been reported on physical
properties of peanut kernels of Adhaoao et al,,
(1976) and peanut pod geometry by Agrawal
et al, (1983). The effect of uniform maturity of
peanut pods on grader design has been studied
by Maraviya and Chandra (1982) and based on
this study, a preumatic type peanut pod grader
was developed by Chandra ef al., (1985). How-
cver, there is lack of information on physical
constituents and properties of peanut pods vis-
a-vis the existance of great variation of these
properties within a lot. t was thus, felt neces-
sary to investigate the proportion and moisture
content of physical constituents and some im-

portant properties such as, spatial dimensions,
projected area, weight, volume, specific,
gravity, terminal velocity, coefficient of exter-
nai friction and angle of repose of peanut pods
in order to use them for development of a
peanut pod grader. It was also thought to deter-
mine terminal velocities of different physical
constituents, viz., hull (half, quarter and bits}
and kernel of peanut pods.

MATERIALS AND METHODS

Peanut stock (JL-24) was obtained from Mad-
hya Pradesh Seed and Farm Development Coi-
poration. The lot was first cleancd to remove
the impurities, viv., trash, dirt and dust. To
determing motsture content of peanit pods,
five samples each weighing between 25-30 g
were placed in a hot air oven at 100°C for 72h.
The samples were then cooled in a dessicator,
weighed and their motisture content deter-
mined.

Received for publication on March 18, 1993 -
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For this study peanut pods comprising single
and double kernel were classified into four
following, distinct types (Agrawal er al., 1973)
for the purpose of predicting their cross- sec-
tional area, projected area, surface area and
volume.

Type 1: Single kernel ellipsoid

Type 2: Double kernel ellipsoid

Type 3: Paired ellipsoids or double kernel,
pod that appear to have two ellip-
soids or spheroids paired to form a
single pod

Type 4: Cassinoids, which are double kernel

pods similar in shape to a cassinoid
where a cassinoid is a solid of revolu-
tion of the ovals of cassini.

However, a visual analysis of pranut sample
procured revealed that it contained triple ker-
nel pods too. A triple kernel pod generatly
comprises a single kernel ellipsoid and a
double kernel ellipsoids category of pods was
classified as Type 5. The whole lot was thus,
divided into five categories as shown in Fig 1.
Twenty five pods from each category were
selected by hand picking and their physical
constituents and properties determined.

A dial micrometer, having least count of 0.005
mm, was used to determing spatial dimensions,
viz., thickness and width, in case of ellipsoid,
major axis (a), minor axis (b) and transverse
axis {c} which denote length, thickness and
width of pcanut pods, respectively were deter-
mined (Fig 1}. For cassinoids, length and thick-
ness of pods were determined (Agrawal ef al.,
L973). Specific gravity was determined by using
the following expression (Mohsenin, 1980},

Specific gravity :

Weight of pod in air x Specific gravity of liquid used
Weigh: of displaced liquid

265

Individual pod weight was taken with the help
of an electronic balance having least count of
0.0001 g. Individual pod volume was deter-
mined by liquid displacement method (Moh-
senin, 1980) using a general purpose reagant
i.e., toluene rectificd having specific gravity of
0.866. It was visually seen that peanut pods
being lighter, did not sink in the toluene.
Therefore, each pod was tied to a sinker with
the help of a string and was dipped in toluene
to find the change in volume,

Coefficient of externat friction was measured
with reference to mild steel surface. The set-up
was mainly consisted of a frictionless pulley
fitted on a frame and a sample holder con-
nected to the weight pan (Sreenarayana et al,
1985).

The angle of repose was determined by allow-
ing peanut pods to form a pile a mild steel -
surface (Mohsein, 1980).

Terminal velocity of individual pods, hull (half,
guarter and bits) and kernel in air was deter-
mined by using a vertical air tunnel (Mohsein,
1980} and an electronic digital anemometer
having velocity range from (.20 - 25.0 m/s.

Proportion of physical constituents was deter-
mined by separating individual pods into hull,
skin and cotyledons. Individual constituents so
obtained were weighed and their moisture con-
tent determined,

RESULTS AND DISCUSSION

The resuits of the experiments conducted for
determining the various physical properties of
peanut pod are given in Tables 1 and 2. It can
be seen from Tabie 1 that length of peanut pods
varied between 14.50-48.65 mm whereas cor-
responding thickness and width of pods varied
between 8.75-14.40 mm and 8.05-15.45 mm,

respectively for all types of pods,
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‘Table 1. Spaita} dimensions of peanut pod at 10.3 % (db) moisture content

Dimensions }__ Type

1 2 k] 4 b
Length
Min. 14.50 2250 29.40 210 35.85
Max. 21.65 30,75 37.10 33.25 48.65
Avg, 18.25 27.17 33.61 C 2809 42,15
sD 1.69 228 2.37 2.58 330
Thickness )
a) Types 1, 2 and 4 only
Min. 10,60 9.65 - 9.20 -
Max. 14.15 1335 . 13.80 -
Avg 12.55 11.47 - 11.15 -
SD.. 0.80 1.20 - 1.06 -
bj Types 3 and 5 only
(1) First ellipsold { Fig. 1)
Min. ) . 10,20 - 875 -
Max. - 1340 - 14.40 -
AVE. - 12.28 - 11.99 -
SD - 0.79 . 137 -
{ii) Second eiipuold { Fig. 1)
Min. - 10.20 - .00 -
Max. ' - 1363 - 13.05 -
Avg, - 1201 - 1149 -
sp .- 226 - 0.86 -
Width
&) Types 1 and 2 only .
Min. 9.75 10.90 - - -
Max. 13.05 15.45 . . -
Avg. i1.53 12.61 - - -
5D Co087 1.00 - - -
b) Types 3 and 5 only '
{1} First ellipsoid { Fig. 1)
Min. - - 9.20 - 885
Max. - . 1270 - 1335
Avg. . - - 11.22 N 1128
SD L. - 0.96 - 1.05
(il) Second ellipsoid (Fig. 1)
Min. - 8.05 . 10.05
Max. - LI - A
Avg, - 11.52 - 12.65

- 0.96 - 0.88

Sp . -
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Table 2. Specific gravity, Coefficient of external friction, projected area and terminai velocily of peanut pods at

10.3 % ( db ) moisture content

Dimensions Type

i 2 3 4 5
Specific gravity
Min. - - 0.373 0.362 0316 0.281 0.226
Max, : . 0840 0.687 0.751 0717 0.666
Avg. 0.605 0563 0.534 0.551 0.549
SD L 0.11 0.09 0.11 0.11 0.09
Coefficient of external friction 0.598 0.567 0.574 © 0595 057
{ mild steel surface ) :
Projected area mm®
Min o 430,00 714.20 882.80 760.00 878.50
Max. - 751.40 127370 143710 1288.50 2054.20
Avg. T 61630 1009.30 111030 1019.90 1434.20
sb L | 686 1.34 146 149 272
Terminal velocity ms ' .
Pod S
Min. : ' 8.94 9.7 8.16 © 132 9.81
Max, e 14.60 1424 13,01 1253 1487
Avg, B o 12.56 12.19 10.99 10.94 12.92
SD . . k) 108 - 142 132 127
Hull . o . ' .
Half (718) as0 For all types
Quarter (6.28) 337 For all types
Bits L (8 225 For all types
Ecmel - {439} 10.75 - 15.39 For alt types

* The values in parenthesis denote moisture content % ( db )
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Table 3. Proportion of physical constituents of peanut pod at 7.76 % ( db ) moisture confent

Journal of QOilsceds Research

Constituent Type
1 2 3 4 5
Hull
Avg. 2151 2284 2376 24.13 2318
sD 243 228 278 717 6.38
Skin
Avg, 2.57 1.24 2.16 2.38 1.96
SD 067 Q46 087 0.56 047
Cotyledons
Avg, 75.92 75.92 7408 7349 74.86
sD 272 2.35 | 328 7.49 6.61
Table4d.  Moisture content of ;;hysical constituents % ( db )
Type Pod Hali Skin Cotyledons

1 7.64 6.89 570 5.84

2 758 6.78 562 589

3 682 .. 598 4.88 517

4 899 842 106 7.23

3 7.54 . 6.4 5.79 599
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TYPE-2

TYPE -1
(Doubie kernel elipsoid)

(Single kerne! «ifipsoid }

First eliipsoid
sccond ellipgoid

v/ \,
L
e T
T L& | TYPE -4
{Double kernel cassingid )

TYPE -3

{Double kernel paired ell{psoid)
First ellipsoid

Sgcond #ilipsoid

TYPE-B
{ Teipte kernel poired eitipsold )

Fig.1. Schematic of peanut iypes en masse
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Table 2 shows that specific gravity and coeffi-
cient of external friction of peanut pods varied
between 0.226-0.840 and 0.567- 0.598 respec-
tively, whereas, projected area and {erminal
velocity varied between 430.00 - 2,054.20 mm?’
and 7.32-14.87 m/s, respectively. Also, terminal
velocity of hull and kernel varied between 2.25-
3.5 m/s and 10.76-15.39 m/s, respectively for all
types of pods. Angle of repose of peanut pods
varied between 29.5°-30.5°. Proportion of
physical constituents of peanut pods are shown
m Table 3. It canbe seen from Table 3 that hull,
skin and cotyledons proportion on pod basis
varied between 21.51- 24,13 %, 1.24-2.57% and
73.49-75.92%, respectively. However, in case
of Type 4 and Type 5, there was considerable
difference among physical constituents of dif-
ferent pods due to presence of immature ker-
nels mside the pods.

Table 4 shows the moisture content of different
constituents of peanut pod. It can be seen that
there is considerable difference between mois-
ture content of pod and its various constituents
(Table 4). The reason can be that pods for
moisture determination cannot be wmsed for
finding its physical constituents. Each con-
stituent, viz,, hull, skin and cotyledons do get
exposed to environment immediately after
breaking the pod. Morcover, the air pocket
between kernel and hull doses also play an

Journal of Qilseeds Research

important role in moisture migration amd acts
as a barrier between kernel and hull.
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PROBLEMS WITH DEFINING SEED DORMANCY CHARACTERISTICS

OF GROUNDNUT GENOTYPES

P.C. NAUTIYAL, A. BANDYOPADHYAY and V. RAVINDRA
National Research Center for Groundnut, Post Bag 5, Junagadh 362001, Gujarat, India.

ABSTRACT

The influence of maturity status, variation among seeds within and between plants of the same
genotype and length of storage on dormancy in groundnut was evaluated in a two-part study. The first
part was conducted from 1989 to 1991, with virginia genotypes, known for their fresh-seed dormancy
for upto 70 days. Plant samples were harvested at various days, after emergence and stored for various
lengths of time. Germination was observed for the apical seeds and corresponding basal seeds
separately. The resulis showed that aging of seeds in storage broke dormancy faster than aging in plants.
However, in the relatively early, virginia genotypes there was a sudden break in dormancy after a certain
stage of maturity even when the pods were in the plants. Basal seeds in general, showed less germination
than the apical seeds. In the second part of the study with four virginia and two non-dormant spanish
genotypes plant-to-plant variation in the germination within a genotype was studied. Substantial range
of germination percentage among the plants of each genotype, including the spanish ones was observed.
It was concluded that defining dormancy characteristics of groundnut genotypes &.actly might be
difficult and more so in the segregating generations.

Key words : Groundnut; Genotypes; Seed dormancy.

Fresh seed dormancy in groundnut {(Arachis
hypogaea L.) is desirable in the spanish (ssp.
fastigiata var. vulgaris) and valencia (ssp.
Jatigiata var. fastigiata) types of cultivars, but
generally is not available in them. The virginia
{ssp. hypogaea var. hypogaea) type of
genotypes have dormancy between 40 and 70
days (Zade et al., 1986). Groundnut in general
and virginia types specially are indeterminate
in nature and so even the pods of the same
plants vary highly in maturity. Toole et al.,
(1964) reported that maturity status and seed
position in pod influence dormancy in
groundnut, In addition aging in storage may
also affect dormancy. Therefore clear cut
determination of the dormancy characteristics
of a genotype may be difficult. The work
reported here was carried out to understand
the relationships between the variation in seed
maturity, position and storage on dormancy of
some groundaut genotypes. The idea was to get
an indication whether it would be possible to

identify dormant genotypes in the ségregating
generations especially when genotypes of wide
duration differences were used as parents.

MATERIALS AND METHODS

The study consisted of two parts. The first was
conducted for three years viz.,1989, 1990 and
1991. In 1989 four cultivars namely, GAUG 10,
Punjab 1, ICGS 11 and Kadiri 3 were studied.
In 1990 and 1991, GAUG 10, ICGS 11, ICGS
44 and Kadiri 2 were studied. GAUG 10, Pun-
jab 1 and Kadiri 2 are of the virginia type. The
first two mature in 130 days and the third in 110
days. ¥CGS 11 and HCGS 44 are classified as
spanish because they bear lowers on the main
axis but they are virtually same in all respects
to Kadiri 3, from which they were derived.
They mature in about 110 days. Every year the
cultivars were grown in the rainy season
(kharif) in unreplicated plots under standard
agronomic practices. A sample of 200 plants of
each genotype was harvested at various num-

Received for publication or April 5, 1993.
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ber of days after emergence (DAE) of the sce-
dlings. Pods obtained from each harvest were
sun dried to 5-6% moisture content and stored
in cotton bags at ambient laboratory condi-
tions(40-60% RH and 20-36° C temperature)
for various lengths of time. The details on the
days to harvest and storage are given in Table
1. After each period of storage the pods were
shelled and the apical and the basal seeds were
grouped scparately. Germination of seeds
were then tested following the standard proce-
dures of the Association of Official Seed
Analysts (Copeland, 1978). The sample size for
germination test of each group was 150 seeds.

The second part of the study was conducted in
the year 1991. Four of the above mentioned
cultivars viz.,, GAUG 10, Kadiri 3, ICGS 11 and
ICGS 44 and two spanish cultivars with no
dormancy viz., GG 2 and JL 24 were studied.
They were grown as described above. A sample
of 10 plants of each genotype was harvested
twice viz., 112 DAE and 130 DAE. The seed
from each sampled plant was tested for ger-
mination separately, following standard proce-
dure mentioned above.

RESULTS AND DISCUSSION

Dormancy was found to be dependent on not
only the genotype but also the maturity status
of the genctype at harvest and the length of its
storage. Aging of pods during storage ap-
peared to break the dormancy at a faster rate
than their aging in plants. For example, when
the plants were harvested in 1989 at 90 DAE
- and stored for 23 days (comulative 113 DAE),
the mean germination percentage was 43 for
the apical and 36 for the basal sceds. When the
plants were harvested at 105 DAE and stored
for 15 days (cumulative 120 DAE) the germina-
tion percentages were 29 and 33 for the apical
and basal sceds, respeatively (Table 1),
Similarly, in 1991, when the plaats harvested at
100 DAE and stored 30 days (cumulative 130
!
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DAE) the germination percentages for the ap;.
caland basal seeds were 75 and 73 respectively,
but when the plants were harvested at 125 DAR
and stored for five days the germination per-
centages at the same cumulative DAE were 64
and 49 respectively. This general trend was
evident in all the cases of harvest and storage,
The trend was more clear when the detailed
variety-wise results were studied (Table 2). For
example, the cultivar GAUG 10, which matures
later than other three genotypes and had
longer period of dormancy, showed no dor-
mancy when barvested at only 100 DAE but
stored for 50 days. Whereas when it was har-
vested at 130 DAE and stored for 30 days it
showed germination percentages of only 47 for
the apicat and 38 for the basal seeds.

The dependence of dormancy on maturity was

- more evident in 1991 (Table 2). It appeared that

in the process of maturity, there was a gradual
reduction in dormancy. The findings of Toole
et al, (1964) are similar. But afier a certain
stage of maturity there was a sudden break
down of dormancy even when the pods were on
the plaots. This was more evident with respect
to the cultivars maturing relatively early viz.,
Kadiri 3, ICGS 11 and ICGS 44. For example,
germination percentage in Kadiri 3 moved with
alittle fluctuation, upto 50 for the apical and 13
for the basal seeds at 120 DAE and five days of
storage. Then after the harvest at 125 DAE and
storage for five days the germination percent-
age shot up to 86 and 60, respectively (Table 2).
This trend was oot evident in the culvar
GAUG 10, possibly because it is a long dura-
tion cultivar.

Variation in dormancy among the seeds of the
same genotypes and ¢ven of the same plants
was clearly evident when germination was ob-
served plam-wise. Most striking was the range
of germination percentage among the ten
plants of ICGS 44 which when harvested at 112
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Table 3.  Range and mean of germination percentage of seeds of Individual plants of five gronndnat genotypes
Harvest ( DAE)
Genotypes 112 130
Range Mean Range Mean

GG2 78-100 91 - -

JL24 89-100 9 . -

ICGs 11 0-33 12 33-100 60

ICGS 4 0-50 25 0-100 ss

Kadiii 3 0-38 17 40-100 70

GAUG 10 0 0 0 0 j‘

DAE = days after emergence

DAE showed the range of 0 to 50 and when
harvested at 130 DAE showed the range of 40
to 100 (Table 3). Between the two harvests
overlapping of the ranges of germination per-
centage was alsg found. Evea in the non- dor-
mant genotypes like GG 2 the rang of
germination percentages was 78 to 100. An
important component of the variation in ger-
mination of seeds of a plant was that due to the
difference between the apical and basal seeds
of the same pod. But for a few exceptions, if
apical seeds had higher germination percent-
age than the corresponding basal seeds, ir-
respective of the harvest time and storage
period. Difference in dormancy might be a
possible reason for this difference in germina-
tion percentage. Toole er al., (1964) also
teported such difference. Table 4 lists the cases
where the germination percentage of basal
seedswere higher than the apical seods. Except
in cases number 1 and 30, in all other cascs
higher percentage of germination for the basal
- seeds was found only when the germination
percentage was about 80. It would possibly

mean that only when dormancy broke, the
basal sceds might show a higher germination
percentage. But it could be asked why even the
dormancy had broken down (80 per cent or
more germination taken as an indication of
breaking of dormancy)basal sceds showed less
percentage of germination than the apical ones
in the majority of the cases. The difference in
germination between apical and basal seeds
remained even after treatment with gibberelic
acid which is known to break dormancy. It is
thus possible that dormancy may not be the
only reason for the lower germination percent-
agc of the basal seeds.

This study showed thai the degree of maturity,
position of seed and storage period had a con-
founding influence on seed dormancy, There-
fore, it may be difficult to exactly define
dormancy characteristics of cven a fixed
genotype. In a segregating population where
the plants differ not only in dormancy but also -
in duration, defining a plant as dormant or
otherwise might be extremely difficult and so
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Table 4.  Cases where the germination of the basal seeds were higher than the apical seeds

Case Year Genotype Harvest Storage Germination %
No. (DAE) (days) A B
1 1989 1CGS 11 %0 4 M 43
2 105 15 7 82
3 10§ 71 97 %
4 112 45 % 99
5 Punjab 1 9% 63 91 99
6 uz 45 89 99
7 125 sa B9 94
8 GAUG 10 1 45 81 7]
9 1990 GAUG 10 100 ss 7 g7
10 Kadiri 3 110 45 97 98
11 ICGS 11 - 110 20 86 90
12 e 4s 98 9%
13 : ICGS 44 100 5 1 18
14 1991 " Kadiri3 100 30 91 94
15 120 25 97 =»
16 125 ] 95 9%
17 ICGS 11 100 I 95 93
18 108 25 83 93
19 ICGS 44 , 100 30 98 95
20 125 20 97 %
21 125 30 97 98
2 130 5 82 87

A = apical seed; B = basal seed; DAE = days after emergence

will be the selection for dormancy in early
generations,
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ERADICATION OF WILT FUNGUS (Fusarium oxysporum {. sp. carthami )
FROM HEAVILY INFECTED SAFFLOWER SEED
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ABSTRACT

Studies were undertaken 1o develop more suitable physical and chemical methods to eliminate wilt
fungus from bulk seed lots of safflower col]ected from severely affected areas of the endemic tracts in
Maharashtra.Hot water treatment at 55°C for 10 minutes was found 1o reduce the infection, Among
the chemical treatments, wet formulations were found to be more suitable than dry formulations.Al-
ternatively, in order to avoid the cumbersome process of soaking, a new seed dressing formulation of
fine particled carbendazim with a sticker at 0.1% or higher dosage was found very effective,

Key Words: Fusarium oxysporum £.sp. carthami ; Hot water treatment; Seed dressing fungicide.

Klisiewicz (1963) described safflower wilt
caused by Fusarium oxysporumJd. sp. carthami
as secd trapsmitted. Since then, several
workers have shown that seed treatments with
ceresan, thiram, benomyl and carhendazim
reduce the fungal infection in the seed (Anil
Kumar and Padaganur,1978; Chakrabarti and
Basuchandhary,1979; Bhatti ef al, 1985 and
Pedgoankar and Mayee,1991). Heavy infec-
tions of the wilt fungus (10 to 40%) were
detected in safflower seed harvested from wilt
affected endemic areas of Buldana and
Marathwada districts of Maharashira
(AICORPO, 1991). In view of such heavily
infected seed lots and increased disease ex-
pression at the scedling stage itself, studies
were undertaken at the Directorate of Oilseeds
Research to develop more suitable physical
and chemical methods to ehminate this fungus
from bulk seed lots.

MATERIALS AND METHODS

Seeds from infected plots of farmers ficlds in
the endemic arcas were taken and bulked. A
minimum of 400 seeds were used for each treat-
ment (ISTA, 1976). The sceds were put into
muslin cloth bags and soaked in water at room

temperature overnight. Then the bags were.

transferred to a hot water bath and treated at
45, 50, 55 and 60°C for 5 and 10 minutes at each
temperature. The bags were subsequently
transferred to cold water bath followed by
drying at 35°C for 12 hours. In case of chemi-
cals, the fungicides (Table 2) were tested at
2g/kg sced (dry treatment) and 2g/l of
water(for soaking). In case of wet seed treat-
ment, seeds were soaked in fungicide solutions
for 12 hours and air-dried overnight at room
temperature. Treated seeds were tested for
Fusarium oxysporum by placing ten seeds per
plate on modified Czapek-Dox agar {Sharma
and Singh,1973).Three replicates were main-
tained for each treatment. The per cent ger-
mination of treated seeds was determined by
the rolled paper towel test (ISTA,1976).Data
on germination mcluded per cent germinated
seeds, per cent germinated seeds but killed or
abnormal due to fungal attack and per cent
ungerminated seeds. The effect on pre - and
post emergence survival of seedlings was deter-
mined by sowing in sterilised soil and observing
the mortality due (o Fusarium oxysporum Lsp.
carthami for three weeks. The pots were kept
in anincubation chamber at 24°C with 12 hours
alternate light and dark periods.

Received for publication on May 21, 1993,
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The sensitivity of wilt fungus to a new seed
dressing (8.D.) formulation of carbendazim
was also tested by using the modified filter
paper disk assay (Jeffery et af.,1985). Sterilised
filter paper disks of 0.5mm diameter were
dipped in different concentrations of fungicide
solution and four such disks were placed on
Czapek-Dox medium.Four replicates were
used for each concentration of the fungicide. A
8.4 mm disk of a twe week old Fusarium
oxysporum f.sp. carthami culture was cut and
placed on each disk for incubation under 12
hour alternate light and dark periods. Alter
four days of incubation, the area colonized by
the fungus on each disk was estimated.

RESULTS AND DISCUSSION

Data in Table 1 show that the hot water treat-
ment at 55° C and above could eliminate the
infection by Fusarium oxysporum f{.sp. car-
thami. However, the seed viability was found
to decrease as the temperature increased. The
seed treatment at a temperature of 55°C for 10
. minutes was considered optimum for reducing
iufection by the wilt fungus without any
physiological damage to the sced. Daniels
(1983) bas reported eltmination of Fusarium
moniliforme from maize seed by hot water
treatment at 60°C for 5 minutes while Zazzerini
et al (1982) found that hot water treatment at
50° C for 30 minutes was effective for removat
of Alternaria spp. from satflower seeds,Physical
methods such as hot water treatment may thuos
be useful in bulk sced treatments with mini-
mum cost and where chemical treatmenis are
to be avoided.

Since in a pilot trial benzimidazole fungicides
were found to be more efficient than other
conventional fuagicides like mancorch, captan
ete., m reducing the seed mfections, seeds were
trcated with various {ormulations of ben-
- zimidazole fungicides, Table 2 shows the effect
of these formulations on the growth of

Journal of Qilseeds Research

Fusarium oxysporum f. sp. carthami colonies
singly or in conjunction with pathogenic fungi
like Aiternaria spp., Curvalaria spp.eic, It was
seen that treatments other than dry seed for-
mulations of carbendazim or benomyl 50%
W.P. were more effective in controiling the fun-
gal colonies and also resulted in better survival
of the seedlings (Tabie 2). However, use of
higher dosage of carbendazim 8.D.showed
lower seed viability. Excellent controf of wilt
fungus with carbendazim and benomyl at 0.2 10
0.3% dosage has been reporied in several crops
including safflower{Haware et @/, 1983;
Pedgoankar and Mayee 1991). However , very
often benomyl powder may not adhere to
smooth seeds like safflower resulting in Jower
fungitoxic action(Chakrabarti and Basuchaud-
hary,1979).In addition, the hard thick coat may
be impermeable to the cheraical. This may be
the reason for lack of complete control of fun-
gus especially when present in the seed and at
higher inoculum level, It may be thus necessary
io use soak treatments for a more effective
performance. The results also indicate the
promise of seed dressing formulations of car-
bendazim which have some quantity of stickers
and are also fine particled in nature. Table 3
shows the lower dose of 0.1% was as effective
as the conventicnal dosages of 0.29% and 0.25%
in reducing the fungal growth,

Results of this study show the promise of a
physical method like hot water treatment at
55° C for 10 minutes to reduce infection by the
wilt pathogen on safflower seed with no ad-
verse effect on its physiology. Among chemical
formulations, benzimidazole fungicides in spak
treatments were more effective than dry treat-
ments, Alteraatively, in order toavord the cum-
hersome process of seaking, drving, cte., sced
dressing formutations of carbendazim at 0.1%
or 0.2% dosage may be used for effectively
managing the discase.
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Effect of various concentrations of carben-

Table 3.
dazim (S.D.) on the growth of Fusarium
exysporsum { by filler paper disk assay}
Dosage of carbendazim Area of colony
258.D. (5q. mmy)
0.05% 1497.50°
0.10% 612.25°
0.20% 317.50°
0.25% 250.00°
Control 4980.00°
CD at 5% value 884.25

* Mean of four replications
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EVALUATION OF GERMPLASM COLLECTIONS OF SAFFLOWER
IN INDIA FOR MORPHOLOGICAL CHARACTERS AND ITS
ASSOCIATION WITH REACTION TO ALTERNARIA LEAF SPOT

K. VENKATESWARA RAQY, R, BALAKRISHNANZ, C.D. DEOKAR! AND R .C. PATIL?

ABSTRACT

Morphological characters of safflower were significantly associated with reaciion to Alternaria teaf spot.
Appressed and erect plant types were showing more degree of tolerance than bush and cone shaped
plant types. Flesh)f textuie of upper stem leaves and obiong and Janceolate shape of upper stem leaves
were associated with beuenl— tolerance to the discase than normal and leathery leaves or ovate shape of
upper stem leaves. Non-spiny and semi.spiny accessions were more tolerant to the disease. Plants with
more folerance had higher mean seed yield and capitula per plant than the fess tolerant ones and
susceptible ones. Plant types maturing jate showed better disease tolerance than the carly maturing
ones. It is concluded that these morphological types may be of use in selection of resistant or tolerant

planis.

Key Words : Safflower; Germplasm; Alternaria leaf spot; Morphological characters.

Safflower (Carthamus tinctorius Linn) is one of
the major annual oilseeds grown throughout
the world and India has the largest Crop area.
The crop affected by a number of diseases. The
leaf blight of safflower caused by Altemaria
carthami Chowdhury is one the major discases.
1tis seed borne or air borne and produces large
wrregular lesions ou the foliage, stem and flower
bracts (Chowdhury, 1944 and Irwin 1975, 1976)
and finally the leaf sports lead to blight
symptoms (Ray and Basu Chaudhary, 1984).
India is known for its rich genetic resource in
safflower which form a bulk of world’s collec-
tion, In order to exploit the potentials of the
genetic matcerials of this crop, evaluation of a
number of economically important characters
arc being carried out systematically on the
germplasm materials at the Germplasm
Management Units, Mahatma Phule Agricul-
tural University, Solapur in sclection of plant
type (GMU) for betler performance. The
present study analyses the results of evaluation
of a set of 1136 accessions during 1987-88 for

their reaction to Alternaria leaf spot and its
association with morphological characters of
importance.

MATERIALS AND METHODS

The germplasm material was raised in GMU,
Solapur (Longitude - 17° 14’ N and Latitnde
75° 56’E and Elevation 483.6 m MSL) in single
rows of 6 m length spaced at 45 cm between
rows and 30 cm within rows using augmentated
block design with 13 standard checks of Indian
origin, Reaction to Alternaria leaf spot was
scorced on a 1-3 scale, indicating a score of 1
‘resistant’ (0-20% incidence); 2 ‘moderately
resistant’ (21-40% incidence); 3 ‘tolerant’ (41-
60% incidence); 4 ‘susceptible’ (61-80% in-
cidence, and 5 ‘highly suscepiible’ (morce than
80% inctdence). Morphological characters
takcn in this study werce as per the calatogue of
the germplasm materials (Ghorpade et al.,
1991). Relevant combinations of discase reac-
tion and a morphological character werg taken
and two-way contingency tables were prepared

1. Pl:ojcct Coordin_a.ting Unit (Safflower), MPAU, Solapur 413 002, Maharashtra, India,
2. Directorate of Qilseeds Research, Rajendranagar, Hyderabad 500 030, India.

3. Agricultural Research Station, MPAU
Received for publication on July 30, 1993,

» Digraj 416 305, Maharashtra, India.
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to study the character association. In case of
quantitative characters like seed yield, number
of capitula and days to physiological maturity,
one way analysis of variance performed to
study the effect of the disease incidence on
these characters.

RESULTS AND DISCUSSION

The frequencies of disease scores for some of
the source countries is given in Table 1. Only
three accessions (EC-191790 from Australia;
EC-191791 and EC-181913 from India) were
found (o be ‘resistant’ (0- 20% incidence (for
the discase. However, 266 accessions were
found to be moderately resistant to the disease.
A sizeable number of accessions were found to
be tolerant (41-60% incidence).

The four plant types or growth habits showed
different types of reaction to the disease (Table
2). Bushy and cone shaped plant types were
more susceptible (a score of 4-5) ta the disease
as compared to appressed and erect types.
The latter two types had a larger proportion of
moderately tolerant plants compared to the
former two types. Combining the first three
Table 1.

disease scores {tolerant types), it is seen that
appressed and erect types were more tolerant
than bushy and cone shaped (the ratios being
70:30 and 60:40 to tolerant to susceptible). The
differences in the reaction of these plant types
were statistically significant,

Plant types with different texture of upper
leaves also exhibited varying patterns of dis-
ease reaction. Plants with fleshy upper leaves
were found to be less susceptible to the disease
than those with normal and leathery leaves.
The former had more proportion of tolerant
plants than the latter two and the ratio of
tolerant to susceptible in fleshy leaf types was
83:17 as compared to 64:36 in normal and
leathery types {combining the first two
columns),

Different shapes of upper stem leaves also
showed varying patterns in the discase reac-
tion. The differences were statistically sig-
nificant. About 28% of plants with lanceolate
and oblong leaf shapes were susceptible to the
discase whercas 40% plants were susceptible
in the case of plants with ovate upper stem

Varied reaction of safflower germpfasm 1o Alternaria feaf spot disease

Country Na. of Per cent frequency in diffeent categories
eniries Cat-1 Cat-2 Cat -3 Cat -4 Cat-5

India 546 02 200 372 243 183
us.aAa 144 0.0 292 46.5 194 49
Turkey 64 0.0 297 46.9 12.5 10.9
Pakistan 53 0.0 339 49.1 1.3 5.7
Iran 51 0.0 216 588 B7 39
Egypt 27 0.0 222 45 S22 veee 11
Portugal 20 0.0 0.0 40.0 25.0 5.0
Austraiia 18 111 16.7 222 333 16.7
Israel ) 18 0.0 218 35.6 111 55
Total (frequency) 1136 3 266.0 4700 2450 152.0

* inctuding alt other countries with lesser number of entries.
Car-1 to Cat-5 indicate classifications based on disease incidence of 0-20%, 21-40%, 41-60%, 61-807% respectively.
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Table 2. Morphologicat types and their association with Aliernaria leaf spot,

Morphological Disease incidence

types Toierant Moderate suceptible Total x2
group group grovp value
= 0% 40-60% > 60%

Growth habit

Bushy 219 322 40.1 202

Cone shaped HY 3.6 40.4 374 : 704"

Appressed 18.1 518 30.1 &

Erect 258 449 293 477

Texture of upper leaves '

Fleshy 28.6 : 550 16.7 : 60 .

Normal ' 37 404 % 768 963

Leathery 227 41.2 36.0 308

Shape of upper stem leaves

Ovate 198 400 401 633 .

Lanceotate 294 426 280 68 231

Qblong 283 432 %5 435

Spines on upper siem leaves - )

No spines 260 . 520 220 50 .

Few spines 262 443 20 328 12.73

Intermediate/Many 224 39.1 384 758

The cell frequencies are expressed as percentage of corresponding row totals

* and ** contingency ¥ significant at 5% and 1% respectively

leaves. In addition, the former two types had
nearly 30% tolerant entries (score of 1-2) as
compared to 20% tolerant entries in the ovate
type. In all the three types of plants, about
40-43%% plants exhibited moderate tolerance {a
score of 3).

Non-spiny and few-spined upper stem leaves
were associated with less susceptible reaction
to the disease than intermediatc or many
spincd leaves. The former two types had 22%
and 29%% susceptible lings compared to 38.4%
in the case of latter. Though the differences in
proportion of tolerant types (1-2 scores) were
not high, the less spiny types had larger propor-
tion of moderately tolerant ones (a score of 3).

Similar results have been reported by Kolte
(1985).

Apart from studying the relationships between
the morphological characters and the reaction
to.Allemaria, one-way analysis of variance was
done to study the effect of the degree of disease
incidence on seed yield per plant, number of
capitula per plant and days (o physiological
maturity (Table 3). The mean vatues were sig-
nificantly different. The mean sced yicld was
14.7 g for resistant/moderately resistant types.
The mean seed yield for the other categories
was in the range of 11.0-11.7 and the difference
was not perceptible. The mean number of
capitula for the plant types with a disease scorc
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Table 3.  Effect of Alternaria leaf spot on yield components and days to maturity in safflower

Disease Seed yield Capituta/ Days to No. of

per cent {gms) * SE plant + SR matority + SE cases

0-40% 14.7 = 0.57 Br11 130 £ 0.5 26

41-60% 10.9 = 0.43 30+ 08 12903 470

61-80% 11.7 = 0.60 0x11 126 £ 6.5 245

> 80% 1.0 +£0.76 2914 125 £ 0.6 152

The differences were statistically significant at 1% level

1-2 was 33.2, whereas for disease score greater
than 2, it ranged from 29.5-30.3. The above
results confirm the yield losses reported to be
caused by the disease. The crop losses caused
by the disease varied from 20% for more than
50% depending on the severity of the disease
and there was loss of seed and oil quality (Jack-
son et al., 1982; Ramesh Chand and Chaurasia,
1984 and Kolte, 1985). Under rainfed condi-
tions of dry lands of India the losses were es-
timated to 10-25% and in irrigated areas it
varied from 10% to 39% (Shambharkar and

Indi, 1987) . With regard to days to maturity,
the mean values were 130, 129, 126 and 125 for
the four types of disease reaction (scores of 1-2,
3,4, 5). Out of 269 accessions which were
found to be in the resistant/moderately resis-
tant group, 61.3% were having days to
physiological maturity 129 days. Likewise out
of 397 accessions that were in the suscep-
tible/highly susceptible group, 59.4% acces-
sions were having days to physiological
maturity 125 days. This confirms that early
maturing types tend to be more prone to the

Table 4, Entries tolerant to aphids (per cent drying <40) and moderately resistant to Alternaria leaf spot (per
cent disease < 403} .

Collection No. Sourte country Collection No., Source country
RC-137334 AUS S-144* IND

EC - 181626 IND EC - 181613 IND

EC - 181883 IND EC- 181824 IND

EC - 182077 IND EC - 181974 IND

EC - 181321 IND A-1* IND

EC - 181785 IND EC - 181440 IRN

EC - 181962 IND EC- 181210 SDIN

EC - 181247 IND EC - 181453 TUR

B 181779 IND EC - 159627 VSA

FE( - 181912 IND T - 159684 USA

EC- 182078 IND :C - 1519704 NOI
BHIMA® IND JEC - 163747-2 NOI

AUS - Australia; IND - India; IRN - Iran; SDN - Sudan; TUR - Turkey;'

USA - United States of America; NOI - unknown.
* . Check entries from India
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disease at flowering stage whereas, the late
maturing types tend to escape the valnerable
stage of the disease cycle. It has been recom-
mended that sowing of safflower beyond
second fortnight of September in dry lands of
peninsutar India be taken as it reduced the
disease incidence, whereas early sowing
caused more disease incidence (AICORFPQ,
1985). On 1-9 disease scale, the disease scores,
were 8 and 5 respectively in 1st and 2nd
fortnight September sown crops while they
were 3.7 and 3.0, respectively for 1 st and 2nd
fortnight October sown crops. Nevertheless,
the late sown crops were found to be highly
susceptible to aphid infestation and reduced
the vields and the maximum vield reported in
crops sown in 2nd fortnight of September
{More and Nikam, 1987). The germplasm
evaluation could identify 24 entries which were
moderately tolerant/resistant to both the
aphids and disease and the list is shown in
Table 4.

Table 5 summarizes the mean number of days
to physiological maturity vis-a-vis the mor-
photogical wypes of gromh haby, texiure of
upper leaves, shape of upper stem leaves and
spines on upper stem leaves. Appressed and
erect plant types had 135 and 130 days to
maturity respectively, whereas bushy and cone
shaped plant types had 125 and 126 days to
maturity respectively. When viewed in the light
of the earlier results that late maturing ones
were predominantly resistant/moderately
resistant to the disease, this indicate that a
larger proportion of appressed and erect plant
types were found to be in the tolerant group as
they tend to have longer maturity duration,
whercas bushy and cone shaped plant types
had larger proportion of susceptible entries as
they tend to have shorter maturity duration.
Plant 1ypes with fleshy wupper leaves had a
maturity duration of 136 days, whereas those
with leathery and normal type of leaves had

Journal of Oilseeds Research

Table 5.  Days to physiological maturity of different
merphological types in salflower
Character Das to maturity
Mean & SE
Growth habit
Bushy 125+ 05
Cone shaped 126 x 04
Appressed 135 08
Erect 130+ 0.3
Texture of upper siem leaves
Fleshy 136 £ 1.0
Leathery 127+ 04
Normal 128+ 03
Shape of upper stem leaves
Lanceolate 136+ .8
Oblong 131 + 0.3
Ovate 126 + 03
Spines on upper siem leaves
Non-spiny 137 1.0
Few spines 130+ 04
Intermediate/Many 127+ 0.3

The differences in the mean values were statistically sig-
mificans at 1% Jevel

127- 128 days to maturity. This confirms the
earlier resnit that fleshy upper leaf was as-
sociated with better tolerance to the disease as
they tend to mature late while the other two
types which tend to mature early were more
susceptible to the disease. Plant types with lan-
ceolate and narrow shape of upper stem leaves
had a mean of 136 days to maturity followed by
oblong leaves (131 days) and ovate leaves (126
days). The carlier finding that lanceolate and
oblong shaped leaves were associated with
larger proportion of resistant or moderately
resistani cotries confirms that longer duration
ptani types are predominantly resis-
tant/tolerant to the discase. Non-spiny plant
types matured on an average in 137 days and
those with few spines matured in 130 days.
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These two types were less susceptible than
those with intermediate or many spined plant
types which matured in 127 days. The above
results indicate that delayed crop maturity is
very closely associated with better tolerance to
the disease. Hence, by selecting a suitable mor-
phological type showing less susceptibility to
the disease and manipulating the crop dura-
tion, the loss due to the disease can be mini-
mized.

In conclusion, it was found that morphological
types in safflower were significantly associated
with reaction to Alternaria leaf spot. Ap-
pressed and erect plant types were showing
more degree of tolerance than bushy and cone
shaped plant types. Fleshy texture of upper
stem leaves and oblong and lanceolate shape of
upper stem leaves were associated with better
tolerance to the disease than normal and
leathery leaves or ovate shape of upper stem
leaves. Plants with more tolerance had higher
mean seed yield and capitula per plant than the
less tolerant ones and susceptible ones. Plant
types maturing late showed better disease
tolerance than the early maturing ones.
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SAFFLOWER (Carthamus tinctorius 1.)
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ABSTRACT

Factor analysis of 14 quantitative characters in safflower helped in identifying two most important
factors, designated as the maturity factor and the yield factor. Projections of the data sets on the factor
space indicated that the accessions from source countries formed distinct groups. The factor analysis
also brought out the variations in maturity and yield components of some morphological types like
growth habit and branching. The factors indicated that late maturing plant types were more {olerant to
Alternaria leaf spot and early maturing plant types were tolerant o aphids .

Key Words ;

Facior analysis is one of the important multi-

variate statistical tools used as a dimension
reduction technique. The method is essentially
a study of inter-relationships among a set of
variables in an effort to evaluate a new set of
variables, fewer in number than the original set
of variables, which in turn express that which is
common among the original variables
(Catell, 1965a and 1965b; Kendall,1968;
Seal, 1968; Dillon and Goldstein,1984). Thus it
uncovers common dimensions or factors that
link together a set of variables and provides an
understanding of the data structure. Walton
(1971) and Denis and Adams (1978) are a few
examples where it had been used to analyze
yield components in wheat and morphological
traits in drybeans respectively. In the present
study an investigation has been made on the use
of factor analysis technique as a dimension
reduction method in the analysis of a set of
quantitative characters evaluated in safflower
{Carthamus tinctorius 1), an oilseed crop.

MATERJALS AND METHODS

v

The basic data for the study is from a
germplasm management trial conducted at
Mahaima Phule Agricultural University,
Solapur, India. The germplasm material was
raised in Germplasm Management Unit,
Solapur {Longitude - 17° 14’ N and Latitude

Safltower; Factor analysis; Quantitative characters

75° 56" E and Elevation 483.6 m MSL) in single
rows of 6 m length spaced at 45 cm between
rows and 35 cm within rows using augmented
block design with 13 standard checks of Indian
origin. A large number of qualitative and quan-
titative characters were evaluated for three
years (1987-88 to 1989-90) on a world collec-
tion of 3250 accessions and details of the char-
acter evaluation were reported in a catalogue
of the germplasm material (Ghorpade et
al.,1991). The inter-correlation coefficients
among 15 variables were computed and using
standard procedures the factors were ex-
tracted and factor scores estimated {Dillon and
Goldstein, 1984) for all the accessions for first
two factors.

RESULTS AND DISCUSSION

A list of characters under study and their ab-
breviations are provided in Table 1. The inter-
correlations among the characters were
computed and as the number of observations
were large, even a small correlation value of
0.03 could be significantly different from zero -
at 5% level. In order to provide a picture of the
underlying correlation structure, the absolute
correlations (other than those of yield with
other characters) were sorted and the results
presented in a graphical form in Fig 1. The
yield was excluded as it was the dependent

* Project Coordinating unit (Safflower), MPAU, Solapur, Maharashtra, 416 305, India.

Received for publication on August 21, 1993.



Balakrishnan ef al.,

Table 1.  List of characiers and their abbreviations
YIELD Seed yield/plant (g)

DSOELG Days to 509 elongation
DPBINT Days to primary branch initiation
DPBUD Days to bud initiation

D1FLR Days to first flowering

DSOFLR Days to 50% flowering
DMATUR  Days to physiological maturity
PLHGT Plant height (cm)

SPREAD  Plant spread (cm)

LNGBRN Length of first primary branch
ANGBRN  Angle of first primary branch
PRMBRN No. of primary branches/plant
CAPNUM  No. of capitula/plant

NODLNG  Inter node length (cm)

CAPDIA Main capitula diameter

variable. The portions of the shaded matrix
which are darker in Fig. 1indicate the closeness
of the group of characters involved. The lighter
shades indicate that the variables under them
are not closely related (though the significance
tests may indicate that they are different from
zero). A perusal of the shaded matrix clearly
shows that there are two groups of characters
which emanate from the correlation structure.
The first group consists of DIFLR, D50FLR
DBUD, DPBINT and DMATUR. The second
group consists of PRMBRN, CAPNUM,
SPREAD and LNGBRN. The first group is
related to plant maturity characters whercas
the second group is related to yield charac-
teristics,
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In view of the correlation structure as brought

out in Fig 1, factor analysis was vsed for more

detailed study of the factors that link the set of
characters. A summary of the factor analysis is
shown in Table 2. The first two factors put

together (58.3 % and 26.0 % respectively) ac-

counted for 84.3% variance in the data. The

remaining factors accounted for a smali
proportion of the variance and hence only the

first two factors were further considered for

estimation of factor loadings. The magnitudes
of the factor loadings on the first six variables
(Table 2) clearly indicate that the first factor

explaines the common variance among them.
Likewise, SPREAD, LNGBRN, PRMBRN

and CAPNUM load heavily on Factor 2. The

estimated values of the communalities for the

variables are used to assess the magnitude of
the variance of the characters accounted for by
the common factors 1 and 2. The factor analysis

reflected the results of the correlation matrix
shown in sorted and shaded form in Fig, 1. We

may designate the first factor as ‘maturity

factor’ and the second as ‘yield components

factor’ in view of the factor loadings of the

variables.

The projection of each observation (location of
data sets in the common factor space) on each
of these factors are called factor scores and
they provide additional insights into the struc-
ture of the data by highlighting patterns of
common variation. Table -3 provides the es-
timated factor scores (averaged over a
specified number of individual accessions) for
the first two factors of accessions from various
source countries. The valyes are plotted in a
two-dimensional plane and shown in Fig. 2.
The accessions from India and Australia had
their projections close together in the factor
space and the low values of Factor -1 indicated
that the accessions from these countrics were
early maturing types. Iran, Turkey and Spain ;
Hungary,Germany,Portugal and Soviet Union
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Table 2.  Variance explained by factors and the load-
ingz of Tirst two faciors on various charac-
lers.

Factor Eigen Percent | Cumulative
No. valug variation | wvariation
1 4.6851 58.3 583

2 2.0937 26.0 84.3

3 0.7801 9.7 94.0

4 0.3157 3.9 919

5 0.1612 2.0 99

Factor loadings on various characters
Character Factor-1 | Factor-2 | Estimated
communality

DS0ELG 0.7911 0.0031 0.629
DPBINT 0.8778 -0.0013 077
DBUD 0.8634 -0.0329 0.746
DIFLR 09386 . 0.0479 0883
DS0FLR 0.9378 0.0596 0.883
DMATUR 0.7809 0.1436 0.630
PLHGT 0.3443 0.0570 0122
SPREAD -0.0976 2.7240 0.533
LGNBRN 50176 0.5631 0.317
ANGBRN 0.1462 0.2088 - 01065 -
PRMBRN -0.1333 07201 . 0536
CAPNUM -0.0214 0.8025 0.644
NODLNG <0.0294 01234 0.016
CAPDIA <0.0330 00171 0.001

Factor loadings printed in bold indicate that respective
factors are highly correlated with corrsponding characters.

formed two other groups in the factor space.
The latter group displayed more variation in
crop maturity. The other countries stood apart
and not forming close groups. The countries
whose projections fefl in the third and fourth
quadrants revealed that yield factor was rela-
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tiVCly lOWCf for fheSG ﬂCCessions than thOSC of
others.

The projections of morphological types on. the
factor space clearly indicate (he patterns of
variation with regard to crop maturity and yield
components (Table 4). Appressed plant types

Table 3. The mean faclor Scores for mq‘or Source

couniries
Country Name No.of Factor-1 Factor-2
accns. Mean Mean
Australia (AUS) i8 0.0 4.2
Germany (DDR) 12 09 0.2
Egypt (EGY) 2 0.6 0.1
Spain (ESP) 10 13 a.0
Ethiopia (ETH) 12 0.4 0.7
Hungary (HUN) 23 0.6 02
India (IND) 2438 0.3 O01
Fran (IRN) 6 12 )
Israel (ISR) 18 S04 03
Pakisthan (PAK) . 58 0.7 0.5
Portugal (PRT) 20 i 51
Sudan (SUN) 17 0.1 0.4
USSR (SUN) 15 12 03
Turkey (TUR) 8 19 01
US Of Amerita 327 08 0.3

(UsA)

Note : Oﬂly countries for WhiCh'ﬂumbcrofacccssions are
more than 10 are included

had the maximum crop maturity followed by
erect plant types. Bushy ang cone shaped plant
types had low maturity factor indicating that
thesc were ecarly mataring types. Appressed
types had the lowest vield Factor compared to
the other types. Plant types for which location
of branching is primarily basal had low
maturity factor (early types) but high yield fac-
tor (high yielding types). Those types which
branch at upper /3 of plant had maximum
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Table 4. Mean factor scores for some morphological types and plant types with varying degrees of reaction o
disease and pest.

Character Type Factor - 1 Mean Factor - 2 Mean No. of cases

Growth habit

Appressed 0.80 <0.26 174

Bushy £.15 0.07 1082

Cone shaped 027 001 1176

Frect 04 ERYS 818

Error mss 08s .80

Branch location on main stem -

Primarily basal . 417 0.24 1544

Upper 1/3 of plant 0.95 £.53 212

Upper /3 of plant 0.4 017 1494

Brror mss 0.%0 0.75

Reaction {o Alernaria leaf spot disense

Moderate resistant 0.64 .36 269

Tolerant 0.56 0.18 470

Susceptible D13 0.20 245

Highly susceptible €0.13 .11 ‘ 152

Error mss 103 0.85*

Reaction to aphids

Tolerant £.01 042 . .67

Moderately tolerant ’ 0.08 0.24 645

Susceptible 0.95 0.14 424

Brror mss 0.92 0.85*

* The differcnces were significant at 5% level; in all other cases the difference were significant at 1% levet

maturity factor with least yield factor, The
types with branch location at upper 2/3 plaat
had maturity factor and yield factor between
the range of the other two types. It is also seen
from the above results that low maturity {carli-
ness) is associated with high vield component
and high maturity is associated with low yield
component. This was also scen from the cor-
relation saateix which chowed regative correla-
tions between yield and the maturity factor
variables.

Accessions which showed moderately resistant
and tolerant reactions to Alternaria leaf spot

disease had higher maturity factor compared
to those which showed susceptible reaction. In
other words, plant types which mature later
tend to escape the discase phase whercas, the
carly maturing types tend to be susceptible to
the discase. Shambharkas and Indi (1987) also
reported that safflower varietics which ma-
tured late, escaped the disease at flowering
stage and carly maturing 1vpes wert nrore sus-
ceptible. The vield factor was maximum for
moderatcly resistant types and least for highly
susceptible types. For other types the yield fac-
tor was mid-way. In case of reaction to aphids,
the tolerant and moderately tolerant types had
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low maturity factor (indicating that they are
early types), whereas the susceptible types had
larger maturity factor. Parickar (1987)
reported that safflower varietics which ma-
tured carly escaped the active phase of the pest
at flowering stage and that late maturing types

remained succulent at the stage when aphid -

population was at maximum and hence became
susceptible to the pest. The tolerant and
moderately tolerant plant types had higher
yield factor value whereas the susceptible ones
had the least yield factor score.

The above study helped in identifying 2 most
important factors out of 14 variables in saf-
flower, namely, the maturity factor and the
yvield factor. Projections of the data sets on the
factor space showed that the accessions from
source countries formed distinct groups. The
factor analysis brought out the variations in
maturity and vield components of somg mor-
phological types and the reaction to pest and
disease could be clearly explained in terms of
variabilty in maturity and yield factors.
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SHORT COMMUNICATIONS

INHERITANCE OF GLUCOSINOLATE AND OIL CONTENT IN
OILSEED RAPE

Glucosinolate and oil content are the major
determinants of quality in oilseed rape. The
cake and meal are used mainly as a cattle feed,
however, the rapeseed meal and the oil both
had some shortcomings which limited their
availability in comparison with other oils and
meals. To develop the varicties with low
glucosinolates and high oil content, it becomes
necessary to understand the mode of in-
heritance of glucosinolates and oil conteat in
rapeseed,

The materials of the present study comprised
of P1, P2, F1, (P1 x P2}, F3, BCy (F1 x P1) and
BC; (F1 x P2) of each of the two crosses namely
GSL-1 x Nikalis and Bronowski x Topa were
grown in a Randomized Block Design with
three replications during rabi 1986, at PAU,
Ludhiana. The parents and Fy’s was repre-
sented by single, BC: and BCs by two and F2
by three rows, The glucosinolate was deter-
mined as per the method suggested by
Brezezinski and Mendelewski (1984), where as
oil content was estimated using NMR. The data
were subjected to statistical analysis by follow-
ing the least square method as outlined by
Mather and Jinks {1971).

(lucosinolate

The scaling and joint scaling tests indicated the
inadequacy of additive - dominance model in
cross Bronowski x Topa. The climination of
non-significant parameters and the re-estima-
tion of other paramcters was done to test the
adequacy of the model.. But this model against
failed as indicated by Chi-sguare value
(Table 1). In this case, the standard errors were
again computed to test individual components,
The additive {d), dominance (h) and additive x

additive (1) were found highly significant. In
the second cross GSL - 1x Nikalis, the variation
could be explained on simple additive -
dominance model with significant additive (d)
and dominance (h} gene effects. The mag-
nitude of non-additive genetic components was
much higher than the additive component
{Table 2).

Table 1. Estimates of genetic components based on
three parameter model and different scal-
ing tests

Bronowski x Topa GSL-1 x Nikaiis
Giucosino | Qil content | Glucosino | Qil content
late fate

A Bss" 3497 a3 150"

£323 2015 £207 %029
B 128 o007 445 102
£358 =018  x28 =018
c  3e an” 420 0.31
+6.18 +050  +431 *0.56
m 1267 42.50 9260 4230
£052  +006  +063 - x008
[@ 073 0.005 262" 047
+0.53 +0.05 + 0.64 + 007
w567 108" 384" 035"
+125 010  *108 =014
£ T 10T 4ss 7982

** significant at 1 per cent level

(il content

The scaling and joint scaling tests failed to
explain the variation on simple additive -
dominance model in both the crosses and
therefore, indicated the presence of son-allelic
interactions. The fitting of digenic interaction
model revealed the non-significant of additive

Received for publication on March 16, 1991.
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Table 2. Esiimates of componenis of means of fidled parameiers in cross Bronowski x Topa and GSL-I x Nikalis
Bronowski x Topa GSL-I x Nikalis
Giucosinolate Oil content Glucosinolate Qil content
m 0.0% + 080 4226 = 0.18 92.60 = 0.63 4239 + 624
[4} L3I 2 0.26 0.60** % 0.21 2.62** £ 0.64 0.06 = 0.05
[h} 10.65** £ 1.4 1.65* +0.24 384** £ 1.08 -0.03 £0.31
i} 5.12** 085 a.617* + 0.21 - G.03 £ 0.27
it - -2.33* £ 620 - -2M 2 628
0 . . . -
7:2 48.74** 018 445 2.9

*, ** Indicate significant at 5 and 1 per cent level of significance, respectively

x additive (i) and dominance x dominance (1)
interaction in Bronowski x Topa, and additive
x additive (1)and dominance x additive (i) in
GSL-1 x Nikalis. After successive elimination
of non-significant parameter, the re-estimation
of other parameters revealed the adequacy of
additive - dominance model with digenic inter-
actions. The additive x additive (1) and additive
x dominance (i} interactions were highly sig-
pificant in cross Bronowski x Topa. Similar
resuits have also been reported as additive and

Dept. of Plant Breeding Punjab Agriculturat
University, Ludhiana - 141 004 India.

* SKUAST, Dryland Agriculture Rescarch
Station, Dhiansar, Bari Brahamana,

Jammu -181 133

dominance gene effects for ghicosinolate by
Gupta and Labana {1989) using the diallel
analysis and Guptaet af., (1983) for oil content.

On the basis of these results, the breeding pro-
cedures like bi parental approach, diallel selec-
tive mating system should be used which could
capitalize both additive and dominance gene
effects and hold the promise for genetic im-
provement in oilseed rape. '

SK.GUPTA"
K.S. LABANA
K.L. AHUJA

Brzezinski, W and Mendelewski, P. 1984. Determination
of total ghucosinolate content in rapesced meal with
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EFFECT OF SUNFLOWER CROPPING FOLLOWING FINGER
MILLET UNDER KHARIF RAINFED CONDITIONS

A field investigation was carried out from 1987

. to 19911 to study the effect of sunflower in com-
parison with other dry land crops on the follow-
ing finger millet raised under different fertility
levels. It was found that continuous cropping of
finger millet reduced the grain yield sig-
nificantly. The effect of raising sunflower was
similar to that of other crops such as maize,
groundnut and pigeonpea on the yield of fol-
lowing finger millet.

There is a general apprchension among
sunflower farmers that sunflower is a soil ex-
haustive crop and adversely affects the sec-
ceeding crop. However, contintous cropping
of sunflower is not advisable and this results in
low yield due to buitd up of soil pathogens
‘causing in disease problem thereby affecting
the vield, Keeping these in view, 2 field laves
tigation was conducted at GKVK, Bangalore to
Table 1.

study the exhaustive effect of sunflower in com-
parsion with other dry crops if any, on the
following finger millet, a principal crop of this
region,

A field experiment was conducted at GKVK,
Bangalore on red sandy loam soil, low in or-
ganic carbon (0.4%) medium in available P (18
kg/ha) and available K (200 kg/ha) for four
years from 1987 to 1990 to study the effect of
preceding crops including sunflower on the
following test crop of finger millet if any, The
trecatments consisted of five crops viz.,
sunflower (KBSH-1), groundnut (TMV-2),
pigeonpea (TTB-7), maize (Ganga-5) and
finger millet (Indaf-5) grown with their recom-
mended package of practices in kharif 1987.
During 1988 the test crop of finger millet was
raised undes three levels of fartilizexs (No fer-
tilizer, recommended fortilizer and 50% higher

Distribution of rainfall during the period of Investigation

Rainfall in mm during cropping years of

Rainfall distribution

petiods Differc:tt preceding crops Succeeding finger miliet as test crop
1987 1989 1988 1990

0104 weeks 1580 474 146.2 614

4 to 8§ weeks 1316 283.0 1614 112.7

81012 weeks 155.0 185.4 . 3848 570

12 to 15 weeks 205 8.0 : 1239 210

‘Total for sunflower, maize, 465.1 5238 ' 816.3 2521

groundnut and finger miltet

12 to 16 weeks 2R3 3.6

16 to 20 weeks 172 -

2010 22 weeks 124 - S . -

Total for pigeonpea 602.5 546.4 '

Sowing dates August dth Avgust 9th July 11th August 28th

Note : Sunflower, maize, finger millet and groundnut were of 15 weeks duration, wheras pigeonpea was of 22 weeks

duration

Received for publication on October 1, 1991,
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the recommended dose of fertilizer). Thus the
design of the experiment was split plot with
three replications. The above cycle of growing
different crops as main plot treatments and
followed by a common test crop of finger millet
with three levels of fertilizer as sub-plot treat-
ments was repeated in 1989 and 1990, respec-
tively to complete two cycles.

The distribution of rainfall was more
favourable in 1987 inspite of lower total
amount, which was a favourable year to pigeon-
pea because of higher amount and better dis-
tribution of late rains in November- December
coinciding with the post-flowering stage of
pigeonpea. The 1989 was a drought year be-
cause of longer dry spells during germination,
establishment and seed filling stages of crop
growth, During both the years, sunflower sof-
fered most from moisture stress at seedling
stage during 1987 and high intensity rains at
flowering stage during 1989, which affected the
pollination and seed filling besides resulting in
Alternaria infestation (Table 1).

297

During the finger millet cropping periods of
1988 and 1950, the amount (816 mm}and dis-
tribution of rainfall was good in 1988 and very
much poor (252 mm) in 1990. Thus the rainfall
was more favourable during first cycle of inves-
tigation as compared to the second cycle.

In general maize followed by finger millet had
highest productivity followed by groundnut,
sunflower and pigeonpea (Table 2). The rain-
fafl distribution was most unfavourable to
sunflower during both years consequently
resulted 40 to 50% of normal simflower yield
of onc tonne per ha of this station.

In 1988, the grain yield of finger millet follow-
ing different crops,viz., sunflower (3043 kg/ha),
maize (2908 kg/ha), groundnut (2893 kg/ha)
and pigeonpea (2742 kg/ha} was substantially
higher than that grown after finger millet (2238
kg/ha) indicating the adverse effect of
monocropping. In the second cycle(1990)
however, the yield of finger millet following
different crops was unaffected, though the

Effect of fingermiliet based crop sequences on the grain and straw yields of componeni crop under rainfed

Tabie 2,
condition
Previous crops Grain yield of Straw yield of Grain yield of Straw yield of
preceding crop preceding crop finger mitlet finger millet
(kg/ha) {kg/ha} {kg/ha) (kh/ha}
1987 1989 1987 1989 1988 1990 1988 1990

Finger millet - 2241 1558 5855 2166 2238 921 6025 1302
finger millet

Maize - 4152 2207 5281 105% 2908 1020 6354 1485
finger millet :

Sunflower - 516 37 1492 1166 3043 884 7184 1400
finger midict

Groundnut - 1884 1073 1965 652 2893 22 6643 1423
finger mllet

Pigeonpea - 558 362 3005 1300 2742 866 6469 1569
finger millet

SEm =+ 129 133 303 . 212
CD (P = 0.05) 4 Ns NS NS
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highest yield was obtained after maize (1020
kg/ha)

Application of recommended dose of fertilizer

to finger millet significantly increased the yield

inboth the years over the control which in turn

differed significantly with 50 per cent higher
- recommended fertilizer dose {Table 3).

In 1988 fingermillet raised following a finger
millet gave significantly lower yield while its
vield was unaffected by various preceding
crops in 1990 indicating that these crops have
no undesirable iafluence on the succeeding
finger millet crop. At the yield levels of
sunflower obtained in this study there was no
adverse influence of sunflower on the yield of
succeeding finger millet. Muthuvel and
Manickam (1982) and Muthuvel ef al., (1985)
reported that the major nutrients NPK in soil
were not depleted significantly with continuous
cropping of sunflower for six seasons, Further

‘Al India Coordinaied Sunfiower

- Improvement Project,

University of Agricultural Sciences,
GKVK Campus, Bangalore 560 065, India.

Journal of Otlseeds Research

Table 3. Influence of fertilizer on the productivity of
finger millet (following different dry land
crops) wnder kharif rainfed condition

Fertilizer Grain yield Straw yield
levels as (kg/ha} (kg/ha)
N-P205-X20 :

(kg/ha) 1988 1990 | 1988 19%
F6 -0-0-0 917 714 4996 1126
F1.50-25-25 2851 887 6860 1512
F2-75.37.5- 3527 1155 7750 1670
375

SEm * 106 62 219 51
CD 313 182 647 149
(P = 0.05)

studies are warranted under high management
conditions including irrigation to identify if
there is some exhaustive effect of sunflower on
the succeeding crops.

N.VENUGORAL

K.T. PUTTARANGASWAMY
K. SEENAPPA

K. VIRUPAKSHAPPA

Muthuvel, P. and T.S. Manickam. 1982. Effect of varying
levets of NPK on sunflower and on the succeeding cop.
Madras.Agric. J.69(12):822-824.

Muthuvel, P,, Habeebullah, B, and Chamy, A. 1985
Studies on continuous cropping of sunflower. Madras
Agric. J. 72(9): 530- 531. ' '
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RESPONSE OF SOYBEAN TO DIFFERENT NITROGEN LEVELS WITH
AND WITHOUT Bradyrhizobium INOCULATION.

Soybean (Glycine max (L.) Merill) is an impor-
tant legume crop rich in protein(42%) and oil
(22%). 1t is the third largest oilseed crop of
India with an area of about 30 lakh hectares and
production of about 24 lakh tonnes. It also
carns Rs.,700 crores annually an export value
of soymeal.

With increasing cost of chemical fertilizers in
recent years their use for cultivation of crops
like soybean by small and marginal farmers in
India is becoming limited. In order to fulfili this
gap, the use of Bradyrhizobium (Jardon, 1982)
culture was evaluated. Inoculation of crop with
the bacterium has been reported extensively in
foreign countries with an increase in yields
(Peterson, 1980). In India also use of Bradyr-
hizobium culture has been reported to be
beneficial (Rao, 1980). Since information on
these aspects is meagre the present experiment
was conducted during kharif scasons for two
years on sandy clay loam soil at the Instruction-
_al Farm, College of Agriculture, (JNKVV},
Tabje 1.

Rewa MLE. The soils of the experimental site
possessed 7.2 pH, 0.5% organic carbon, 145
kg/ha total N, 15.6 kg/ha of available P2Os and
338 kg/ha of exchangeable K70. It was laid out
in split-plot design with three replications. The
plot size was 4 x 24 sq m. The treatments
comprise five levels of nitrogen (0, 15, 30, 45
and 60 kg/ha) with and without Bradyrhizobium
culture inoculation using the soybean varicty
18-72-44 (Gaurav). '

The entire nitrogen alongwith 60 kg/ba P20s
and 40 kg/ba K20 were given at basal dose.
The Bradyriizobium culture was used for seed .
inoculation @ 5 gm/kg seed.

The effect of nitrogen levels and inoculation on
yield attributes and on number of root nodules
per plant were found to be significant in both
the years (Table 1). The highest number of pods
per plant was produced by 30 kg N followed by
45 kg N/ha m both the years. Inoculating the
seed with the culture proved to be significantly

Effect of nitrogen and inoculatlon on yield atiributing characters of soybean {Mean of twe years)

Treatments Numberof  Testweightof  Number of Seed yield/ seed yieid Cost benifit

pods/plant 100 seeds(g) root plant (g) {g/ha) ratio
nodules/plant

Nitrogen levels

Okgha 51.18 9.76 16.44 14.09 257 -

15 kg/ha 61.33 .98 20.65 16.01 2687 11.32

30 kg/ha .34 10.29 28.20 18.54 31.23 13.30

45 kg/ha 70.24 10.27 299 18.34 30407 7.09

60 kg/ha 62.80 10.14 251 17.39 28.50 3.60

CD (5%) 0.82 0.11 0.70 0.83 059 .

Bradyrhizobium culture inoculatfon ' }

Uninoculated 56.70 9.90 19.85 15.19 25.80 -

Inoculated 70.04 10.24 27.56 . 18.61 30.29 4951

CD (5%) 0.23 0.05 0.55 0.67 0.54 -

Reccived for publication on April 10, 1992,
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Table 2. Interaction effect of nitrogen and inoculation on the séedyitld {g/hu) sl nuet return (Rs/he) of saybegy,
production (Mean of two years) .
Treatments Seed yietd (q/ha) Net retarn (Rs./ha)
Uninoculated ] Inocuiated 1 Mean Uninoculated 1 Inoculated ] Mean

Nitrogen levels (kg/ha)
0 2225 2489 2357 3258 3947 3602.5
15 24.06 2969 2687 3675 51 “230
30 2758 34.88 3123 4553 6500 5526.5
45 28.61 31.53 30.07 4789 - 5523 5141.0
60 2652 3048 28.50 4122 5167 A644.5

Mean 25.80 3029 40734 5261.6 -

CD at 5% Nitrogen x inoculation 0.8%

better than no inoculation for this character.
Increasing level of nitrogen increased test
weight of seeds in both the years. A dose of 30
kg N/ha was found to be optimum for produc-
ing the highest seed weight of soybean. Seed
treated with Bradyrhizobium culture also in-
creased seed weight significantly during both
the years. Yields were also significantly in-
fluenced by inoculation with the culture. Sig-
nificant increase in the number of root nodules
per plant was obtained with 30 kg N/ha in both
the vears. Inoculation of soybean sced with
Bradyrhizobium culture gave 40% more
nodules per plant as compared to no inocula-
tion.

The mean grain yield increased significantly
with each successive increase in nitrogen levels
upto 30 kg N/ha. The highest mean grain yield
was obtained at 30 kg N/ha during both the
years. The increase in the grain yield was found
to be due to favourable effect of both nitrogen
and inoculation on all the yield contributory
characters. These results are in accordance

Zonal Agricultural Research Station
Tikamgarh - 472 001 (M.P.), India.

with the findings of Paikera (1988)and Mishra
(1990). The differences in grain yield due to
bacterial culture were significant in both the
years. The mean percentage increase in grain
yicld was 17.40% over no inoculation. Benefi-
cial effects of inoculation have also been
reported by Peterson (1980} and Jain ef al.,
(1988). The interaction cffect was found to be
significant in both the seasons. Applications of
30 kg N plus culture proved to be the best
economical treatment resulting in yield of 38.83
and 30.94 g/ha respectively(Table 2). The cost
benefit ratio and net returns were also higher
under this combination.

Harper {1974) found that both symbiotic N>
fixation and nitrate (NO3) utilization appear
essential for maximum yield. However, he
found that excessive NQj appears detrimental
to maximum yield because symbiotic fixation is
completely inhibited. The present study had
identified the optimem dose of 30 kg N with
bacterial inoculation to harness productivity
poteatial of soybean under Indian conditions.

KPTIWAR]
K.N. NAMDEO
J.P.LAL
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STUDY ON THE PERFORMANCE OF SESAME ENTRIES IN
TWO ENVIRONMENTS

Four sesame entries VS 339 (85 days) VS 350
{65-75 days) TMV 6 (85 days) and local (65-75
days) were tested under farmers’ input and
tecommended input management practices in
five villages of six holdings in Cauvery Delta
Zone of Tamil Nadu during summer 1992
under irrigated condition. The main objective
was to understand the performance of these
varietics in the above two input management
practices.

The recommended input management in-
cludes seed treatment with fungicides and
Azospirillum, soil application of Azospirillum,

mtrogcm ¢, basal 20 DAS, 30 DAS (30:20:40 kg
NPK ha') one plant protection, one planofix
spray and manual hand hoeing and weeding
were done. Phosphorus and potassium were
applied at basal at the time of sowing in thezs
above two practices. The plot size was 1000 m
per entry for each management practices and
the mean yield is presented in Tablel.

The result indicated that there Was 15 per cent
increase in yield under recommended practice

 over farmers’ input management. The entry VS

350 recorded 23 per cent higher yield under
recommended input manageément over

Tablel.  Sesame yield kg ha'l

Entries/Environment V533 TMV 6 VS 350 LOCAL MEAN
Farmers’ input 1009 928 897 750 896
management

Recommended input 111 102t 1102 881 1029
management

SEd CD (P=0.05)
Between practices 435 83.0
Within practices 87.1 176.0

basal application of Gypsum three split ap-
plication of nitrogen i.e, basal, 20 DAS and 30
DAS (35:23:23 kg NPK ha') three plant
protection sprays, while under farmers input
management, three split application of

IDRC Project on Sesame onform Research,
Krisht Vigyan Kendra, Vridhachalam,
Tamil Nadu, India,

farmers’ management practice. This was com-
paratively higher than the yield obtained from
other entrics tested. The culture VS 339 had
exhibited its yield potential in both the environ-
ments, indicating its stability,

TN BALASUBRAMANIAN
M. SIVANATHAM
S.P. PALANIAPPAN

Received for publication on April 26, 1992.
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EFFECT OF VARIETIES AND MIXTALOL ON LEAF CHLOROPHYLL,
FERROUS CONTENT AND NITROGEN UPTAKE OF MUSTARD
(Brassica juncea (L.} czern and coss).

An increase in chiorophyll and iron content in
leaves and uptake of nitrogen under the in-
fluence of triacontanol based compounds like
mixtalol have been found associated with in-
creased photosynthetic activity of plants resukt-
ing in higher accumulation of photosynthates
and consequently higher yield (Menon and
Shrivastava, 1984). Keeping this in view, a field
experiment was conducted at the Agronomy
farm of Rajasthan College of Agriculture,
Udaipur during rabi scason of 1987-88. The soil
was clay loam in texture with pH 8.2, total
nitrogen 21.2 kg/ha and 16.8 and 172.4 kg/ha of
available P20s and K20 respectively. The
treatments consisted of three mustard cultivars
(T- 59, Pusa bold and Kranti) and four levels of
mixtalol {control, seed treatment with mixtalol
@ 30 g/kg seed, foliar application of mixtalol 2
ppm at 4G and 30 days of sowing and seed
treatment -+ foliar spray of mixtalol} were
tested in Randomized Block Design with four

replications. A common dose of 80 kg N and 40
kg P20stha was applied (o the crop. Deter-
mination of chlorophyll, iron and nitrogen in
planis was made by the methods as suggested
by Arnon (1949), Champan and Pratt, {1961)
and Linder (1944) respectively.

Results (Table 1) show that highest total
chlorophyll and iron content in leaves as well
as maximura uptake of nttrogen was recorded
under variety Pusa bold. Higher chlorophylt
and iron content of Pusa bold leaves clearly
indicated the effect of increased uptake of
nitrogen under variety Pusa bold compared to
that of T-59 and Kranti. The results are in
conformity with those of Saran and Giri (1984},
who reported better response of Pusa bold to
nitrogen as compared 1o other mustard cul-
tivars.

Data (Table 1) indicate that seed treatment of
mixtalol followed by two foliar sprays to this

Table L. Effect of varicties and mixtalol on chlorophyll and iron content, N uptlake and seed yield
Treatment ‘Totat chlorophyll {ron content of N uptake at harvest Seed yield {g/ha)
{mg/g fresh leaf wt.)  {eaves at flowering (kgrha)
of leaves ai flowering (ppm)
Variely
T-59 1.47 264.0 929 169
Pusa boid 1.53 282.06 96.9 18.2
Kranti 152 717 959 179
CD at 5% 0.043 NS 381 %]
Mixialol
Control 143 7533 892 16.7
Seed treatment 146 2640 9.3 17.2
Foliar application 1.56 286.6 98.4 18.3
Seed treatment + 158 %43 101.0 186
Foliar application
CD at 5% 0.049 29.93 4,40 0.83

Received for publication on August 10, 1992.




304

substance at 40 and 50 days of sowing produced
maximum total chlorophyll and iron content of
leaves along with highest uptake of nitrogen by
crop at harvest, which was significantly higher
over control and seed treatment but was at par
with foliar application of mixtalol. Beneficial
effect of foliar application of mixtalol in in-
creasing content of chlorophyll and iron in
leaves may be due to greater dry matter
production under this treatment which in turn
resulted in greater nitrogen uptake by crop.

Department of Agroncnty
Rajasthan Agricultural University
Udaipur, Rajasthan, India.

Journal of Oilseeds Research

Significant increase in iron content of plants
cotld probably be also due to higher osmotic
uptake of this nutrient under the influence of
mixtalol. Similar were the findings of Ries and
Wert (1977). It is evident that more chlorophyll
and iron in leaves and higher uptake of
nitrogen under mixtalol treatment had resulted
in greater accumulation of photosynthates in
plants and its effective translocation from
source to sink and finally resulted in higher
sced yield of mustard (Table 1).
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ECONOMICS OF FERTILIZER USE ON LINSEED UNDER RAINFED
CONDITIONS OF DI4RA AREAS OF EASTERN UTTAR PRADESH

Diara (flood prone) areas of Eastern Uttar
Pradesh, situated inbetween natural levees and
get flooded for different periods of time, are
periodically eroded and formed due to
meandering, braiding and course changing of
rivers. These Digra lands have good agricul-
tural potential, but they suffer from floods
during monsoon and soil moisture stress
during pre and post flood periods. Oilseeds in
general and linseed in particular is a dominant
winter season crop of rainfed Diara areas, but
its average yields on farmers’ ftelds are lower
{6 to 8 g/ha) mainly due to poor socio-
economic conditions of farmers, who still {ol-
tow traditional cultural practices, and seldom
use fertilizers. The objective of this study was
to determine the most profitable fertilizer com-
bination to applied to linseed in Digra areas.

On farm fertility trials on linseced variety -
Garima with different combinations of N, P20s
and K>O were conducted for two consecutive
winter scasons of 1988-89 and 1989-90 in
Ganga Digra, Karanda, Ghazipur, Uttar
Pradesh under rainfed conditions. A Raa-
domized Block Design was used with four N, P,
K combinations, and five replications (Tabie 1),
Seeds were sown at moist fayer of furrows 30
cm apart at the rate of 25 kg/ha, The total

quantities of ferfilizers as per freatments were
applied as basal in furrow 2-3 cm below the
seeds. Recommended cultural practices were
followed. The soil (fluvisol) was sandy clay
Ipam in texture with neutral pH having initial
average available N, P20s and K20 levels of
210, 15, 225 k/ha, respectively and available
water holding capacity of 20-22 cm upto 120
cm depth. Rainfall during crop growth periods
in 1988-89 and 1989-90 was 84.0 mm and 94.5
mm, respectively,

For determining the economics of feriilizer
use, partial budget was prepared which in-
cluded anly the extra costs of fertilizers, their
applications and field losses of produce ignor-
ing the common costs of cultivation.

Results of the experiments presented in Table
1 indicate that yields of linsced increased sig-
nificantly with the increasing fertility levels
upto 60 kg N, 30 kg P20s5 and 20 kg K20/ha
under rainfed Diara land conditions of Eastern
Uttar Pradesh Simitar results have been
reported by many other workers {Singh, 1984,
Singh and Tiwari 1985 and Pasricha et a/., 1988)
in various agro-climatic conditions. However,
pooled as well as individual year’s data clearly
show that yields of linseed at two fertility levels
viz,, 60, 30, 30 and 40, 20, 20 kg/ha of N, P20s

Table 1. Efect of different fertilily levels on grain yield of linsecd
Treatmem Noo 1 Nutrient (kg/ha) Grain yield {g/ha)

™ P20y K0 1988-84 l‘)8‘)-90_ Pooled
1 Control} 0 0 ] 158 15.4 15.6
2 20 10 10 18.2 168 175
3 0 5, 2 20 20.4 185 195
4 60 . 7 30 30 20.5 186 19.5
SEm+ 053 031 0.35
CD at 3% 1.63 .96 1.07

Received for publication on September 13, 1992,



and K70 were at par. The yiclds were generally
~ higher in 1988-89 than in 1989-90, because of
light shower received during late flowering to
pod formation stage in 1988-89.

Partial budget of the trial shows that inspite of
marginally higher net return in the treatment
where 60 kg N, 30 kg P20s5 and 30 kg K2O/ha
were applied, MINB and MRR were found to
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Table2.  Economics of nuiritional {rial (average)
Treatment No. Benefit variable cost MINB MIVC MERR
LN @ €)] @
(Rs) (Rs) (Rs.) (Rs) (Rs.)
1(Controi) 15464 0 0 0 0
2 17059 . 236 1595 ' 236 676
3 18816 48 3352 448 748
4 18686 659 3222 659 489
1. Netbenefit = Cost of net yield (Gross yicld - 10% field loss) - Variable cost (Cost of fertilizers - Cost of theil
appiication)
2, MINB (Marginal increase in net benefit) = (Net benefit in a treatment) - (Net benefit in control)
-3 MIVC (Marginal increase in variable cost) = (Variable cost in a treatment) - (Variable cost in controf)
4. MRR (%) = . _MINB
Margina! rate of returmn = Mve* 100

be much higher in the treatment where 40 kg
N, 20 kg P20s and 20 kg K2O/ha were applied
{Tabile 2).

As such, for linsced grown in rainfed Diara
land conditions of Eastern U.FP, a fertility level
of 40 kg N, 20 kg P20s and 20 kg K2O/ha is
optimum for highest yield and benefit.
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