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Intercropping in Irrigated Cotton G. Cot. Hy. 6

P. G. Patel*, D, M. Patel and U. G. Patel
Main Cotton Research Station, Gujarat Agricultural University, Sural

ABSTRACT

Field experiments were undertaken from 198
\gricult-ural University,

A : 7-88 to 1989-90 at Main Cotton Research Station, Gujarat
Surat with a view to study the compatibility of different pulse and oil seed crops

8 i:}urnmuf in cotton G.Cot.Hy.6 under irrigated conditions. Seed cotton yield did not get reduce due
™ r]:ffm:ant intercrops in two years of experimentation out of three years as well as in pooled analysis.
Cotton intercropped with Soyabean (G.1), Uridbean (Zandewal) and Mungbean (G.2) gave an additional
profit of Rs. 1067/-, Rs. 748/- and Rs. 708/- per hectare than cotton alone in pooled analysis, respectively.

INTRODUCTION

The initial growth of cotton is very slow so
space between two crop rows remained fallow for
atleast 2 to 2= months. Cotton baing a long duration
crop normally planted widely which provides ample
scope for growing an intercrops. Now a days short
duration, compact and quick growing varieties of
pulses and oil seed crops are available. Saxena
(1973) and Singh and Yaday (1977) have also
advocated Intercropping of short duration crops with
Wide spaced crops. Mungbean (Sucha Singh and
Hﬂiﬂﬂdmuingh, 1973), Uridbean {Snnandar:hnm ot
al. ; 1980) and Groundnut (Patel, 1964), (Rao
and Rao, 1961y were found sultable crops for
INtercropping in cotton. Generally farmears of E“iﬁff“
State grow irrigated cotton Pﬂf'“‘:“'-““'l’h hybrid
Varieties keeping 120 1O 150 cm distance belween

(Received on 19th Aug. 1993)

two rows. So to make the best use of space between
two rows, an experiment was conducted to explore
the possibilities of growing different pulses and oil
seed crops as an intercrops and also to findout
the suitable variety of inter crops for intercropping
in cotton G. Col. Hy. 6 under irrigated conditions
of Surat during 1987-88, 1988-89 and 1989-90.

MATERIALS AND METHODS

Afield experiment consisting of nine treatments
viz. G.Cot.Hyb.8 as sole crop, Cotton + Groundnu,
(G. 2), Cotton + Groundnut (JL-24), Cotton +
Soyabean (G.1), Cotton + Soyabean (G.2), Cotton
+ Mungbean (K-851), Cotton + Mungbean (G.2),
Cotton + Uridbean (T-8) and Cotton + Uridbean
(Zandewal) was laidout Randomized Block Design
with three replications from 1987-B8 to 1989-90

—

' Presen! address
Atwa Famm, Surat - 385

o

Research Sclantist (Agrenomy), Main Cotlon Research Slalion. Gujaral Agricullural University,



at Main Cotton Research Stafion, GAL, Sural.
The soil of the experimental lield was clayoy
with 7.6 pH. 220 kg/ha availabla N, 21.5 kg/
ha available P,O, and 778 kgha available K.
The sowing of cotton was done on previously
prepared ridges at 120 x 45 cm aparl. One
row of different intercrops was sown belween
two rows of cotton. The sowing of cotton and
different intercrops was done on 15th June,
16th June and 30th June in the respective years.
Cotton crops was fertilized with 320 kg N/ha
in four equal splits i.e. 25% N al basal, 25%
N at squaring, 25% N at flowering and 25%
N at first boll bursting stages. Different intercrops
were fertilized with 25 kg N and 50 kg PO/
ha. as basal application.

RESULTS AND DISCUSSION

Seed cotton yield

The data presented in Table-1 reveal thal
differences in seed cofton yield due to different
intercrops and cotton alone were found to be not
significant during the year 1987-88, 1988-80 as
well as in pooled analysis indicating that seed cotton
yield did not get reduce by growing different
intercrops. The yield obtained from cotton alone
and cotton intercropped with Mungbean was also
reported by Gir and Upadhyay (1978). During the
year 1989-80, numerical increase in sead cotton
yield by 97 kg/ha was observed when one row
of Mungbean (G. 2) grown in belween two rows
of cotton as compared to cotton alone. Substantial
increase in seed cotton yield by growing one row
of Mungbean in between two rows of normally
sown cotton was also reported by Kairon and Singh
{1972). Non significant reduction in seed collon
yield when cofton intercropped with undbaan was

also observed by Bavale and Vyahalkar (1981)
al Nanded,

UALNRES ). 1995 20 1

During the year 1988-89, diflerences |
send colton yield was found to be significant
Indicating that saed cotion yield get reduced by
growing different intarcrops as compared to cotton
alone. However, significant raduction in seed cotton
yleld was observed when cotton intercroppad with
Soyabean (G.2), Groundnut (G.2) and JL-24 ang
Uridbean (T-9) whereas seed cotton yisid remasned
unaffected when cotton intercropped with Mungtean
(K-851 and G.2), Soyabean (G.1) and Undbear
(Zandewal). Reduction in seed cofton yield by
growing Soyabean as aninlercrop was also reporied
by Giri and Upadhyay (1978). Verma and Kanke
(1969) and Suchasingh and Rajendrasingh (1393
Rao (1982) reported that seed cofion yeld gel
reduced when intercropped with Uridbean. This
clearly indicates that not particular crop but specific
genotype of crops only suitable for intercropping
in cofton.

Cotton equivalent

Seed yields of different intercrops were
converted in to cotton equivalent based on the
prevailing prices of different crops in respective
years. The perusal of data given in Table-2 ingicale
that the differences in cotion equivalent due 1o
different intercrops and cotton alone weare found
to be non significant during all the three years
as well as on pooled analysis base. This cleary
indicates that whatever significant or non significant
reduction in yield of seed cofton obsarved n
individual years compensated by yieid of interc:cps
The pooled analysis of dala further reveal nal
cotton intercropped with Soyabean (G.1), Undoear
(Zandewal) and Mungbean (G 2] ga»fe numencally
141 kg, 108 kg and 100 kg/ha more seed colton
3|.ri|E|I|::|{::mllt:lnuﬁl;,1|.n:'n.'.~5|lr;;ln’.:lllu-;l.rlv:':llh:hl'l:ll'ﬂ'“"-'!'“E'Frl-"*ﬁ"'“""'E"'!II

Econemics
The data given in Table-3 indicate that

: lso
diflerencas in nat monetary relums Wwere als
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TABLE 2
Yearwise cotton equivalent (kg/ha) as influenced by ditferent treatments.

5r, TF"-I"HI‘FH-IE‘FI‘F.‘F Ja987.88 JOMH R L LTy Peorleed -\I
Mo,
s <
| G. Col. Hy as sole crop 2011 2065 1426 R
2 C + Groundnut (G.2) 1862 | 69 1558 1796
3. C + Groundnut (JL-24) 2212 2034 435 | 804
4 € + Soyabean (G.1) 2048 1973 1905 1975
5. € + Soyabean (G.2) 1944 1861 1681 1328
6. C + Munghean (K-851) 2157 2005 1436 1896
7. € + Mungbean (G.2) 2005 2054 1654 1934
8. C 4+ Uridbean (T-9) 2115 1921 1647 1894
G, C + Uridbean {Zandewal) 2034 2212 1578 942
8 Em. = 00,24 77.34 13242 64.25
C. D. at 5% M5 M5 MN.5 NS
I,\._ L. ¥V, % 7.61 6.63 14.42 042 JJ
TABLE 3
Yearwise net monetary return (Rs/ha) as influenced by different treatments.
/5r. Treatments 1987.88 1988.89 1989-%) Pooled
No.
\ B
' Y
l. G. Cot. Hy.6 as sole crop 16719 14715 TH42 130349
2. C + Groundnut (G.2) | 3686 13263 8742 | 1897
3. € + Groundnut (JL-24) 18246 13978 7383 13203
4 C + Soyabean (G.1) 16234 13399 12655 | 4196
« C + Soyabean (G.2) 14874 12171 10187 12411
f C + Mungbean (K-831) 1 T867 14741 7496 [ 3364
7 € + Mungbean (G.2) 17053 14294 9894 13747
K. C + Undbean (T-9) 17317 [ 2835 Q813 2 x
i C + Uridbean I'i"’.ilu-.ll:'-'..rul,l | 6264 |G Win2 13787
5 Em. z 117000 RS00 | 46000 7430
C. DL ow SY NS NS NS N5
L C.V. & 12.33 10,57 27.38 I-*":"-*J
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ound 10 be non significant during all the threq

rs as well as in pooled analysis, However,
cotton intercropped with Soyabean (G.1), Uridbean
(Zandewal) and Mungbean (G.2) gave numerically
ps. 1057, RAs. 748 and Rs. 708/ha more net
monetary retums than cotton alone in pooled
analysis, respectively. Hence, these crops not
only provided an additional net profit per unit
gea but over and above there are indirect
advantages of taking Soyabean, Uridbaan and
Mungbean as an intercrops as they enrich the
soil fertility by fixing the nitrogen in the sail from
atmosphers, increase the availability of soil
phosphorous by solubilizing fixed phosphorous in
the soil as well as improve the soil physical
condition. Though there was reduction in seed
coton yield but increase in additional profit by
intercropping of Mungbean over sole crop of cotton
was also reported by Rao (1982) at Sirsa (Haryana),
Jain et al (1982) also observed reduction In
seed cotton yield but obtained higher net retumns
when cotton intercropped with Mungbean and
Soyabean under Indore (M.P.) condition. Swami
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Effect of Sources and Levels of Nitrogen on Yield

and Quality of Bidi Tobacco

g of nitrogen (135, 180 and 225 kg N'ha) on yield and
£r mi ujarat soil condition at Bid; Tob h Station, nd. Th
sexiiltn Sodinnbed sy 1 i ition acco Hesearch Station, Anand. The

Among levels of nitrogen, 180 kg Nha being at par with
than 135 kg N'ha. Neither Sources nor levels of nitrogen si
of twbacco leaf.

(Received on 19th Janu. 1994)
INTRODUCTION

to 1988-89. All the combinations of three sources
{ammonium sulphate (AS), super granule urea
(SGU) and urea (U) and three levels of nitrogen
(135, 180 and 225 kg'ha) were tried in a randomised

block design with four replications. The test variety
was GT 5.

Among different sources of nitrogenous
fertilizers ammonium sulphate was found to be
betler but it being In short supply and its cost
%ing relatively higher, farmers are compelied
" use ureg r, its efficiency is reported
0 be abr:utl En:::acent lass than ammonium The fﬁl'?ﬂﬁﬁ was applied (90% bgsal +
Suthate (Patel and Patel, 1978). Super granule  10% lop dressing I1G-12 days after planting) a
“€2(SGU) is a new source of nitrogenous fertilizer.  week before planting.

The Present investigation was undertaken to find Tobacco was transplanted at 90 cm X
™ betier source and optimum level of nitrogen 60 cm spacing and cultural practices in vogue
"Mong AS, SGU and Urea for bidi tobacco under .o jollowed. The leat length, leal width ang
Middie Guiarat condition and thereby reduce e . noe score were studied by salecting three
IE""'Iahm cosl plants at random from each plot. Five leaves
from the middle of the selectad plamts ware used
for this purpose. Spangle and growth scores weamne
given on the scalas of 0 10 5 and O 10 10

MATERIALS AND METHODS

[
L nductad al the Bk
" ateg I:] "":‘*”-'"17"””' e ::::qdnd from 198504 fespeciively on net plot basis. Leat lamina samples
8search Station,
ch :
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(aCHA €T AL. : NITROGEN ON YIELD AND QUALITY OF BIDI TOBACCO

TARLE 2

vield attributes as influenced by sources and levels of nitrogen.

ﬂ.

—
Growth Spangle Plant Leaf Leaf N
Treaimen score mark heighs length width
b (0-10) (0-5) | {em) (cm) emi )
o ™
sources of nitrogen (S)
AS | 26 75.0 51.6 239
Szper granule urea 5.3 24 74.2 51.5 23.7
Ures 3.3 24 T4.4 al.l 238
SEm. 0.18 0.06 042 0.39 0.22
C.D. 0.05 NS 0.17 NS NS NS
Levels of nitrogen (N)
135 kg Niha 33 24 740 50.5 234
i5) kg Nmha 33 2.3 T4.6 514 238
-5 kg Nma 5.6 25 75.0 524 24.2
S.Em. 0.18 0.0& 0.42 0.39 0.22
C.D.0.05 MS NS NS 1.10 0.63
-’k._ CY. % 12.0 17.2 39 53 6.5 _.,J
%5 © Non significant
TABLE 3
Chemical constituents on pooled basis.
' Per cent oven dry basis i
Treamment
Nitrogen Nicotine Reducing Chlaride
\_ sugars J
rfhnrm of mitrogen (S) A
| Ammonium sulphate 310 7.06 3.26 240
| Super granule urea £ 6.78 156 2.26
| tirea 109 6.85 3.47 2.36
| S Em. 0.04 0.09 0.10 0.08
CD. 0.08 NS NS NS NS
| Levels of nitrogen (N)
135 kg Nfha 3.03 7.00 347 21
¥ kg Niha 310 6.85 344 113
| 225 kg Nma 3.16 6.84 3,38 1 1
| 5 Em. 0.06 0.89 0.10 0.07
C. 005 NS NS N NS
\ cy. % 110 KK 180 16.3

L

— —
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were analysed for total nilrogen, nicotine, reducing
sugars and chloride contents.

RESULTS AND DISCUSSION

Results of the trial conducted in the year
1988-89indicated (Table 1) that ammonium sulphate
gave significantly higher yield and spangle score
than other sources, while during remaining years
sources of nitrogen did not significantly influence
cured leaf yield. The pooled results also did
not show significant differences among sources
of nitrogen for cured leaf yield, however, ammonium
sulphate recorded maximum yield. The spangle
score was significantly higher under ammonium
sulphate than super granule urea and urea. Similar
results for the cured leaf yield of VFC tobacco
were reported by Sree Ramamunrty and Gopalachari
(1985).

Among levels of nitrogen 180 and 225
kg N/ha while being at par, gave significantly
higher yield over 135 kg N/ha in 1988-89. In
the year 1987-88 application of 225 kg N/ha
proved significantly superior to 135 kg N/ha, but
it was at par with 180 kg N/ha in respect of
yield. The pooled results indicated that the
differences in cured leaf yield and yield attributes
excepl for growth score, spangle score and plant
height were significant due to different levels of
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nitrogen, wherein 180 kg N/ha Being at par wig,
225 kg N/ha, recorded significantly higher Cured
leaf yield than 135 kg MNha. The increase in

yield could be attributed to increased leat dimensiong
(Table-2).

Meither sources nor levels of nitrogen
significantly influenced the chemical composition
of tobacco leaf (Table-3).

The comparison of economics of different
treatments (Table-1) indicated that there was not
much difference in net realizations due to sources
of nitrogen. Among levels of nitrogen 180 kg
N/ha gave maximum net realization of Hs. 13722/
ha and CBR of 1:2.23. Therefore, bidi tobacco
under middle Gujarat soil conditions is to be
ferilized with ammonium sulphate or super granule
urea at 180 kg N/ha to realize maximum economic
advantage.
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Effect of Extra Early Variety of Pigeonpea (Prabhat) Grown Sin gly
and Intercropped with Short Duration Grain and Fodder Legumes

on the Fertilizer N Requirement of a Rabi Cereal (Wheat)

Z. G. Patel
Department of Agronomy, N. M. Collage of Agriculture, Gujarat Agricultural University, Navsari - 396 450

ABSTRACT

An experiment was conducted at Indian Agricultural Research Institute, New Delhj during 1977-
T8 and 1978-79 to study the performance of pigeonpea grown as sole and intereropped with other short
duration kharif legumes and their residual effect on the succeeding wheat crop. The results revealed
that growing of pigeonpea in solid stand or intercropped with other le

(Received on 22nd Febru, 1994)

INTRODUCTION conditions has increased tremendously. Such an
intensive agricullure demands maintainance of
high soil fertility by adopting Proper crop rotation
with legumes and judicious use of fertilizers,
especially nitrogen. Thus, information on quantity
of nitrogen left behind by legqumes in pigaonpea-
wheat crop rolation would be useful to aconomise
the use of nitrogen from the normal recommendead
fertilizer schedule for wheat crop

Grain legumes are the chief source of
Proteins in vegetarian diet in our country, The
Sevelopment of short duration varieties of pigeonpea
have fitted very well in rotation with wheat. Basides,
being dwart, it is possible to grow short duration
P65 as intercrops with these varieties. Intercropping
o other legumes with pigeonpea. is relatively a
"W development (Saxena and Yadav, 1975).

™e most significant property of legumes lies MATERIALS AND METHODS

in - : i soil through
ﬂpr e abMly to Ak $0 An expaeriment was conductad al the Indian
®on of atmospherc nitrogen.

Agncullural Hesearch Institute, New Delhi during

Witk the advent of high yielding varigties 1977-78 and 1978-79 1o study the performance

Wheal, the cropping intensity under imgatd o sioganpea grown singly or intercropped with
15
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other shorl duration kharf legumes and lo assess
the residual eflect of diferenl cropping syslems
on succeeding wheat crop in terms of nitrogen
economy. In kharl, eight cropping systems
consisting of pigeonpea alone and intercropped
with greengram, blackgram, cowpea  (grain),
cowpea (fodder), groundnut and soybean with
sola crop of sorghum fodder were arranged in
a randomised block design with three replications.
In winter, wheat crop was superimposed on these
eight cropping systems as main plots and three
levels of nitrogen (0, 80, 120 kg N ha™") applied
o wheat was taken as sub plots in split plot
design with three replications. Before sowing kharif
crops, diammonium phosphate (18-46-0) was
applied @ 100 kg ha—'. To the succeeding wheat
crop, phosphorus @ 40 kg P,0,ha™" as single
super phosphate was applied. The soil was sandy
loam in texture and was well drained. The soil
was low in organic carbon (0.27-0.32%) and
available phosphorus (7.6 - 7.8 kg P,O, ha™)
but medium in available potash (160.3-160.4 kg
K,0 ha=') with PH 8.0. The kharf crops were
sown in the month of June and were harvested
on attainment of maturity. The following wheat
crop was sown in the month of November and
was harvested in April during both the years.

RESULTS AND DISCUSSION

The results presented in Table 1 indicated
that pigecnpea intercropped with other legumes
recorded higher values of pigeonpea equivalent
yield ranging from 13.0 to 24.1 g/ha as compared
to solid stand of pigecnpea. Sorghum fodder
recorded the lowest value, Thus inclusion of various
grain and fodder legumes with pigeonpea increased
the productivity in kharif season due to better
utilization of land and sunlight. The resulls are
in agreement with Reddy ef al (1977), Saraf
et al. (1978) and Singh ot al (1979),

GAU RES. 1. 1995, 20 (2)

Effect on succeeding wheat crop

Pigeonpea grown as a pure crop or
intercropped with  different legumes proved
superior to sorghum (fodder) as a preceding crop
to wheat The grain yield of wheat after legumes
was 7 to 94 per cent higher in comparison 1o
wheat grown after sorghum fodder. Among the
intercrops growth with pigeonpea, cowpea (fodder)
and groundnut showed distinct superionty over
other treatments, especially when wheat crop was
grown without nitrogen or received low dose of
60 kg N ha='. The beneficial effect of these
two legumes on the following wheat crop reflected
very much in the response of wheat crop to
nitrogen. Thus, the yield of wheat following these
two intercrops with pigecnpea (cowpea, fodder
and groundnut) with 80 kg N ha—' was as good
as yield recorded at 120 kg N ha™'. In the
other treatments, significant response to nitrogen
was obtained with the increasing levels of nitrogen
ranging from 0 to 120 kg N ha™'. Sorghum
(fodder) as a preceding crop to wheat had a
significant depressing effect when compared with
any legume crop or pure crop of pigeonpea.
Among the legume intercrops, pigeonpea
intercropped with soybean proved inferor. This
is in accordance with Brar el al (1976, Singh
el al. (1977), Lal et al (1978) and Gir and
De (1879).

Economics of crop rotation

The highest net returns of Rs. 9382 ha™'
was obtained with pigeonpea + groundnut - wheat
rotation, followed by wheat grown after pigeonpea
+ blackgram, pigecnpea + cowpea (fodder), pigecnpea
+ greengram, pigeonpea + cowpea (grain), sole
crop of pigeonpea and pigecnpea + soybean.
The lowest value of Rs. 4980 ha' was recorded
with sorghum (fodder) - wheat rotation. Thus,
all the intercropping syslems with pigeonpea
axcepl pigeonpea + soybean found economically
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BATEL : EFFECT OF EXTRA EARLY VARIETY OF PIGEONPEA

vable as compared to pure crop of pigaonpea
in legume - cereal or cereal-cereal rotation.

gffect on nitrogen status of the soil

The data in Table-2 revealed that the total
N content in the upper 30 cm soil layer after
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harvast of  kharf Crops  was  increasad
considerably during both the years. The total nitrogen
In soll under intercrapping traatmants was ganerally
higher than that under pure crop of pigeonpea.
Sorghum (fodder) failed to bring any improvement
in the nitrogen status of the sail
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Use of Poultry Manure in Bidi Tobacco Cultivation

B. K. Patel, N. R. Patel, R. P. Kacha, C. H. Patel, A. 8. Patel and 8. H. Patel
Bidi Tobacco Research Station, Gujarat Agricultural University, Anand Campus, Anand

ABSTRACT

An experiment was conducted from 1083-84 to 1988-89 to evaluate the efficacy of poultry manure,
an alternate source of organic manure to supply 45 kg N'ha out of 180 kg N'ha. Poultry manure was
Eﬂﬂplr-ﬂl'til! to castor cake or sunnhemp green manuring with respect to yield and beneficial for improving
leaf nicotine and management of root-knot nematodes under endemie soil conditions of middle Gujarat.

INTRODUCTION

Bidi tobacco, an important cash crop of
Kheda, Vadodara and Panchmahals districts of
Gujarat, occupies about 80 per cent of total
hectarage under tobacco. It has beaen established
that part of the nitrogen should be supplemented
through organic manure (FYM, castor cake or
sunnhemp green manuring) to get desired leaf
quality (Patel, 1972) and it also helps in increasing
the ability of the soil to heold moisture and
store the nutrents for the crop (Sheidow, 1975).
With development of poultry farming in tobacco
growing belt, an alternate source of organic manure
has become avallable In considarable gquantity.

it has been found advantageous under
nursery condiions, however, information on fleld

Crop was lacking hence present invesligalion was
undenaken.

20

(Received on 31st May, 1994)

MATERIALS AND METHODS

The tial was conducted for six years
from 1983-84 to 1988-89 at Bidi Tobacco Research
Station, Gujarat Agricultural University, Anand.
The treatments were (i) Green manuring through
sunnhemp + 180 kg Nha from ammonium
sulphate (GM + AS 180), (i) 45 kg Nha
from poultry manure + 135 kg N/ha from ammonium
sulphate (PM, + AS.,) and (i) 45 kg n/
ha from castor cake + 135 kg Nha from
ammonium sulphate (CC, + As,), tred with
eight replications in a randomised block design.
Poultry manure and castor cake in the respective
trealments were given on the day of green
manuring. Ninety per cent of N from ammonium
sulphate was given as a basal dose and remaining
10 per cent as a top dressing 10-12 days
after transplanting.
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TABLE 3
Chemical quality of bidi tobacco on pooled basis.
Treatment Per cent oven dry baxis b
Nitragen Vitcotine Reducing Chloride
Sugar 3
4 i
GM + Am. Sul. 180 2.84 6.24 395 2.11
PM,, + AM. Sul. 135 2.74 648 4.11 2.02
CC,, + Am. Sul. 135 2.77 6.31 4132 2.12
S. Em. 0.04 0.06 0.08 003
C.D.0.05 ns 0.17 ns ns -
CV. % 10.7 6.5 11.5 9.2
. J/

Bidi tobacco variety Anand 119 was
transplanted in the second forinight of August.
All the recommended agronomic practices were
followed. Observations on leaf length, leaf width
and growth score were made after 80 days of
transplanting, while spangle score and plant height
were recorded at maturity. Root-knot index was
taken after harvesting of crop. The leaf lamina
samples were analysed for nitrogen, nicotine,
reducing sugars and chloride.

RESULTS AND DISCUSSION

Results of individual years, as well as on
the pooled basis indicated nonsignificant
differences for cured leaf yield. However, maximum
yield was obtained under PM,, + As . treatment,
More yield under this treatment may be due
lo greater values of yleld aftributes viz., growth
score, leaf length and planl height which are
important yleld contributing components.

Yield altributes viz., growth score, spangle
score, leaf width and plant height were not influenced
significantly except leaf length which was superior
under PM,, + AS,  treatment. This shows favourable
effect of poultry manure on leaf development.
It has also been reported that poultry manure
at higher levels enhanced seedling growth at
the early stage of growth (Anon., 1981),

Chemical constituents data (Table 3) indicated
non - significant differences for nitrogen, reducing
sugar and chloride contents for manurial treatments.
However, treatment involving PM,, + As .. gave
significantly higher nicotine content over other
treatments, which indicates its superiority from
quality as higher nicotine content is related with
better quality of bidi tobacce leaf (Patel st al, 1989).

Although data on root-knot disease index
showed non-significant difterences, the lowest
disease index was observed under poultry manure
application. This might be dua to release of fatty
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acids, gases and phenolic compounds which wil
have inhibitory effects on root-knot nematodas

Thus, poultry manure in long run may help in
bringing down the root-knot nematode population
in endemic pockets of middle Gujarat,

From economic point of view PM.ﬁ + A5
treatment gave maximum net realization of Rs.
11399/ha with CBR of 1:2.10. It has been also
repotted earlier that highest retum per rupee
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Invastad on manuring could be obtained by applying
poultry manura @ 15 Vha in tohar-~ NUTSErny
(Anon., 1981).

Thus, poullry manure, is a battar altarnate
source of organic manure from the yield and
aconomics as well as management of root-knat
nemalodes under endemic soil conditions of middle
Gujarat,

Patel K. K., Patel, B. K. ond L. M. Ghelam. 1989.
Chemical quality parameters for cvaluation
of bidi wbacco, Tob. Res. 15 (1) @ 37-41

Sheidow, N. W. 1975, Organic manure musi be
maintained. Can. Tob. Grow. 23 (1) - 28-29



Chemical Composition of Chlorotic and Healthy
Groundnut Plants - A Survey

M. S. Patel*, A. U. Qureshi, R. G. Patil, I. A. Mehta and R. G. Koria

Department of Agricultural Chemistry and Soil Science, College of Agriculture, Gujarat Agricultural University,
Junagadh Campus, Junagadh - 362 001

ABSTRACT

Chlorosis in groundnut is of a common occurrence. Therefore, in order to study the chemical
composition of soil and groundnut plants (40-50 days old), soil and plant samples both from the chloratic
and healthy crop fields were collected from the 11 talukas comprising 29 villages of groundnut growing
region of Saurashtra. The results revealed that the interveinal chlorosis in groundnut is not due to
deficiency of either Fe or 8 or Zn or Mn in the soil but presumably due to imbalance of nutrients
leading to inactivation of P, Ca, Mg, Fe, Zn and Cu in the plant system, particularly in younger parts
i.e.. upper leaves. This inactivation of the nutrients appeared to be predominantly in the veins of younger
lufwu- To establish the real cause of the chlorotic syndrome in groundnut, further indepth investigations
with tracer technigque are needed.

(Received on 21st March, 1993)

INTRODUCTION the crop, while in other situation spraying of
1 per cent ferrous sulphate in 0.1 per cent citnc

Interveinal chlorotic syndrome is a . . .
y o acid solution effectively controls the syndrome.

common occurrence in the groundnut crop grown

on calcareous soils of Saurashtra region in Gujarat. The information on the chemical composition
This syndrome generally appears on khanf and of chlorotic and healthy groundnut plants so also
summer groundnut canopy after 35 to 50 days of soll from these fields is lacking. Hence, a survey
of sowing. The syndrome becomes more acute ~ Was conducted to achieve the objective and
under prolonged cloudy weather, drizzling rains understand the syndrome in a befter way.

and excess soil water situations in kharif crop
and when it is imigated in summer with water MATERIALS AND METHODS

having moderate 1o ‘hlgh content of bicarhffnaia The soil and plant samples were collected
ions coupled with high lime mmﬁf“ m'sml._ln from 11 talukas comprising 29 villages of groundnut
the case of excess moisture condition, provision growing region of Saurashtra. The samples were
of drainage followed by interculturing help recover ... ted at 40-50 days after sowing of khant

Principal, College of Agriculture, GAU, Sardar Krushinagar - 385 506,
24
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groundnut. The soil ang pjapy samples wore
collected from the twe spots |.g

processing, the soil samples we
water soluble HCO—,, Caco
Olsen’s P, available § {heat

extractable micronutrien Cations by standard
methods (Jackson, 1967 ang Black, 1965). 1,
plant samples were partiti into ik
viz., lower leaves, upper leaves ang shools
The separated plant samples werg oven drla:;
at 65°C and ground to fine p

. ‘ Owder using stairless
steel grinder. Nitrogen was estimated separately

from the plant samples by micro Kjeldahl method
(Wamke and Barber, 1974). While rest of the

elements were estimated after diacid digestion.

The methods employed for estimation of
different elements were colorimetric for P and
S, flame photometric for K, versanate titration
forCaand Mg and atom absorption spectrophotometry
for micronutrient cations (Black, 1965). The data
thus obtained were subjected to statistical analysis.

y Organic carbon,
soluble) angd DTPA

RESULTS AND DISCUSSION

Soil analysis

From ferility point of view, soils under
chlorotic as well as healthy plant locations were
sufficient in available nutrient contents (Table 1).
However, the contents of organic carbon and
DTPA extractable Fe in healthy plant locations
were significantly higher as compared to those
in chlorotic plant locations. On the {:Iﬁar hand,
mean DTPA extractable Mn content in soil G'DF-IEEtEd
from chlorotic plant location Wwas &mﬂmmn_aﬂr
higher {?1.'1:5; than that of healthy plant location.
The available nutrient status of the prﬂﬁ_ﬂm EUJ'?'E':'
samples suggests that the causa.::ff lntan;amal
chlorosis in groundnut is not a deficiency ; ar:,-
nutrient in the soil bul it seams 10 ba dua to

; L A
CH OROTIC AN HEAL THY liHlH.‘l"-ll‘lNl'T

1
|
}.‘r ! ey

na A
Imbalance N avallablity o ~ Ma::
of soll water Saturation. Place {Iﬂuﬂ;ﬂ;l}l 1“ '::“H
higher availablility of mMp by roeductive :mn::
sooner than Fe avallability Inducing Mn loxicit
or Fe deficiency leading to chiorosis in rica p'lﬂ:r
The induction of Mn toxicity seems 1o

major cause of chlorosls In groundnu as this
syndrome invarlably occurs after heavy rain or

during prolonged cloudy weather coupled wiih
drizzling rains resulting in

in soil,

ba n

Bxcoss watar situalion

Plant analysis

The differences between nutrient content
in chiorotic and healthy plant parts (Tables 2
and 3) were significant barring the N, K S
Fe, Cu and Mn content in shoot: P K. Fe
and Mn content in lower leaves and only Mn
content in upper leaves. The concentration of
Mg and Zn in the shoot of haalthy plant was
considerably higher than in the shoot of chiorotic
plant, while reverse was true for the P and
Ca content in the shool. In case of the lower
leaves, the contant of N, Ca, Mg. S, Zn and
Cu was significantly higher in the healthy plant
than in the chlorotic plant samples. Similar trend
was also observed for N, K and S content in
the upper leaves. Contrary to this, the conlent
of P, Ca, Mg, Fe, Zn and Cu was significantly
mare in the upper leaves of the chiorotic plant
than in the same leaves of the healthy plant.
The magnitude of increase in concentration of
P, Ca, Mg, Fe, Zn and Cu in the upper leaves
of chlorotic plant was 16.7, 17.1, 34.8, 419,
32.0 and 24.7 per cent, respectively over healthy
plant leaves, Tha higher contents of these elements
in the upper leaves (younger leaves) of chiorotic
plant indicate that the availability of nutrients is
not a problem but physiologically inactivation of
the nutrients on account of nulrient imbalance
in the plant system particularly in the veins of
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TABLE 1
Some chemical parameters of the soil samples collected from chlorotic and healthy groundny
plant locations.
5r. Parameter Chiorotic Healthy r’ Increase W
No. plani plant value (+) or
locartion location decrease (-Jover
\ chlorotic Inmrﬁff',i
IIf"-1. HCO, me/100 g 0.49 0.52 NS + 6.1 _\I'
(.28 - 0.80) (0.30-1.15)
2, CaCO, (%) 19.50 18.60 NS - 4.6
(1.00 - 51.000 (3.50-75.00)
3. Organic Carbon (%) 0.73 0.94 A +28.8
(0.18 - 147 (0.45-1.65)
4. Available P (kghha) 15.80 18.00 NS +]3.8
(3.38-53.68) (5.58-67.77)
5. Heat soluble § (ppm) 12.30 13.30 NS +8.1
(45 - 54.0) (4.5-42.0)
6. DTPA extractable
cations (ppm)
Fe 11.60 12.10 2.48* +4.3
(7.8-18.2) (8.0-22.1)
Zn 4,10 180 NS -7.3
(1.5-9.7) (1.6-9.2)
Cu 4.50 4.50 NS 0.0
(2.6-9.5) (2.9-8.9)
Mn 208.3 60.4 B.O|*~ =-71.0
(97-406) (27-165)
N J

Data in parenthesis are range values.

NS = Not Significant.

* and ** Significant a1 5 and | per cent levels, respectively.
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TABLE 2
content of the major nutrients in the chiorotic and healthy groundnut plants.
Gr._ Element  FPlant Part Chiorotic Healthy T % increase M
No. (%) plant plant verlie (+) or decrease
(=) over chlar-
9 otic plant )
rrfl_. N Shoot .46 1.74 NS + 192 \]
(0.14-3.28) (1.20-4.20)
Lower leaves 233 2.66 1,304+ + 142
(1.62-1.08) (2.30-3.36)
Upper leaves 2.30 374 10.29** + 6.6
(1.54-3.28) (2.77-4.79)
L P Shoot 0.18 0.12 B.16** = 333
(0.12-0.25) (0.05-0.23)
Lower leaves 0.15 0.13 NS - 133
(0.01-0.30) (0.06-0.21)
Upper leaves 0.18 0.15 257 - 167
(0.07-0.34) (0.07-0.23)
3 K Shoot 1.49 1.65 NS + 10.7
(0.47-2.79) (0.59-3.32)
Lower leaves 1.19 1.28 NS + 16
(0.74-1.95) (0.65-2.13)
Upper leaves 1.58 2.02 4.24%% + 278
(0.58-4.1T) (1.32-3.24)
4 Ca Shoot 1.50 1.01 639 - 327
(0.88-2.64) (0.48-1.56)
Lower leaves 2.30 2.73 2.20% + 18.7
(1.56-4.48) (1.32-5.20)
Upper leaves 191 1.57 2.46* - 171
(0.64-3.40) (1.24-4.60)
5. Mg Shoot 0.41 0.79 3.740 + 927
(0.05-0.83) (0.38-1.20)
Liowr Jevied 0.87 1.03 2,29+ + 154
(0.10-1.99) (0.72-2.16)
lagves 1.15 0.75 3.20%* - 348
e (0.05-3.74) (0.12-1.27)
' 0.098 0.095 NS - 33
b 8 o (0.042-0.162) (0.018-0.156)
Lower leaves 0.094 0.230 D.44=+ + 1447
(0.024-0.210) (0.120-0.360)
Upper leaves (.148 0.216 J.86%= + 458
l.\-_ {(LO12-0.2KE) (0.096-0.372)

Data in parenthesis are range values.

NS = Not Significant.

t““di L]

= Signilicant at 5 and | per cent levels, respectively,
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TABLE 3

GAU RES. 1. 1995. 20 (2)

Content of micronutrient elements In the chlorotic and healthy groundnut plants,

Sr. Element Plant part Chlarotic Healthy T % increase
Ne. (ppm) plant plani value (+) or decrease
{-) over chlor-
k) atic planr
r <
1. Fe Shoot 451 367 - NS + 257
(62-2083) (129-2554)
Lower leaves 895 BiS NS - 89
(547-2216) (488-1809)
Upper leaves 592 344 6.15+* + 41.9
(191-943) (233-549)
2. Zn Shoot 18.6 386 B.O1** + 107.5
(1-53) (22-56)
Lower leaves 321 48.6 2.33* + 514
(8-70) (3-215)
Upper leaves 55.9 38.0 5.17%* - 320
(6-109) (8-73)
3. Cu Shoot 25.0 24.0 NS - 4.0
(1-111) (11-62)
Lower leaves 15.6 21.3 3.33w» + 36.5
(1-30) (11-51)
Upper leaves 24.3 18.3 2.09% - 24.7
{4-35) (6-32)
4, Mn Shoot 64.9 66.4 NS + 28
(37-139) (34-102)
Lower leaves 130.4 141.5 NS + B.5
(65-207) (80-232) :
Upper leaves 148.0 160.0 NS + 8.1
(42-298) (§Y-382)
N _
values.,

Data in parenthesis are range

NSy =

* and ** = Sigmlicamt al 5 and 1 per cent  levels,

Mot Signilicani

respectively.
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younger leaves seems 1o be a problem. This

was also evident from the sufficlent avallable
nutrient status of the soll,

The data further revealaed that the contenl
of most of the elements was higher in the uppar
leaves of chlorotic plant than that of healthy
plant leaves. However, this was not the case
with the shoot and lower leaves, Considering
this trend, it can be inferred that the process
of physiclogical inactivation is more pronounced
in the younger leaves and ultimately leading to
interveinal chlorosis in groundnut. Carter (1980)
also reported higher content of Na, Ca, K, Fa
and Mn in needles of chlorotic scot pines than
that of green needles. Whereas, Mehta and Singh
(1879) attributed the chlorosis in mung grown

on calcareous soil to inactivation of Fe dus to
5 deficiency.
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From the foregoing discussion, it seems
that the Intarveinal chiorosia in groundnut is not

due to deficlency of either Fe or S or Zn or
Mn In the soll but might be credited 1o the
imbalance In availability of certain alemants leading
to the Inactivation of P, Ca, Mg, Fe and Cu
in younger leaves. The remedial measure(s) to
be advocated under such circumstances shauld
have dual objectives i.e. (I} creating the conditions
for activation of inactivated nutrients and (i) foliar
application of the nutrent in question. In order
to understand the real cause of the syndrome,
further Indepth Investigations with tracer technique
ara warranted. This will certainly enable to pin-
point the cause and ulimately the package of

corrective measures tobe employedforcounteracting
the syndrome.
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Studies on Relationship Between EC at Different Soil : Water Ratios
and EC_ in Soil Series of South Gujarat

B. 8. Trivedi, * R. . Gami and ;. M. Padhiyar
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MNavsarl - 396 450

ABSTRACT

One hundred soil samples, representing 18 soil series placed under Ustochrepts, Chromusterts,
Halaquepts and Ustopsamments great groups of Bharuch, Surat and Valsad districts of south Gujarat,
were analysed for EC, and EC at 1:1, 1:2, 1:2.5 and 1:5 soil: water dilutions and correlation and regression
equations for computing EC, at different dilutions were workedout. All the dilutions showed highly
significant positive relationship with EC, and the regression equations developed were, (1) EC, = 2.1418
x EC,, -0.3267 (ii) EC, = 3.1780 x EC,, -0.1482 (iii) EC, = 3.4200 x EC,, + 0.2041 and (iv) EC, = 5.8839 x
EC,4 + 0.3409. The measured and computed EC, values were in agreement.

INTRODUCTION

For diagnosing salt affected soils and for
knowing the response of plant species growing
in saline media, the EC_ has been considered
as an important criterion. The measurement of
EC, requires preparation of salurated paste and
extraction through suction pump, paricularly in
clayey soils. This is a cumbersome procedure
and requires relatively large amount of soil. The
measurement also becomes difficult when one
is dealing with limited amount of soil. A large
area in South Gujarat is covered under Ukai-
Kakrapar irfigation project and is likely to increase
further after functioning of Daman-Ganga irrigation
project. The area under irrigation will be further
extended after inception of Narmada imigation

(Received on Ist Janu. 1994)

project. Around 78,000 ha are under salinity in
South Gujarat (Annon. 1989a, 1983b) and it may
increase further with inception of irfigation projects
if proper water management is not practiced.
Under the circumstances, monitoring for checking
the development of soil salinity becomes an
important task. The measurement of soil pH is
done at a soll : water ratio of either 1:2 or
125 in most of the soil testing laboratories.
If relationship is established between EC
at different soil : water dilutions and EC., it
will be esasy to translate the values of E-E_: 1o
EC., it which in tum, would throw a light on
response of plant species growing in the media
and would save time and labour. Agarwal af
al. (1961), Singhla et al. (1974) and Sen and

* Present address : Research Scientis! (Soll Science), Gujarat Agricultural University, Navsar Campus, Navsari - 196 450.
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TABLE 1

ranges of EC values at ditferont o) -

VARIOUS 1.4 ITIONS AND EC,

water ratios in prominent soil series of South

1]

Tsujarat.
sr.  Soil series Texture Measured Ranges of EC m different soil : water N
A EC, dilwtions (ds m')
||\_ [d-f i r_J .’:; i:2 1:25 15
' =
o Great group Ustochrepis ™
L. ‘habllpor (%) ¢ 1.10-2.30 0.55-0.90 0.40-0.68  035-045  0.14-030
2. Sisodra 6 0.83-5.00 0.42-2.70 0.30-1.79  0.28-1.41 0.10-0.74
3. Jalalpor 115) ¢ 0.68-2.30 (.54-1.69 0.24-090  0.19-0.78 0.10-0.40
4. Gadat 3 el 0.66-0.90 0.56-0.85 0.26-0.57  021-035  0.1-018
5. Baldha (3 1 0.96-6.90 0.74-3.10 0.35-2.50 035220  0.13-1.3]
6. Billimoda  (3) sicl 0.40-1.26 0.25-1.05 0.17-0.52 0.14-0.37 0.08-0.22
7. Vadhawania (2) sic 0.89-0.90 0.52-0.66 0.30-0.31 0.26-0.27 0.09-0.16
8.  Ankhi (23} scl 0.56-8.60 0.27-5.10 0.16-3.90 0.14-3.42 0.10-1.75
Range  0.40-8.60 0.25-5.10 0.16-390  0.14-3.42 0.09-1.75
Great group Chromusterts
9.  En {3) ¢ 0.86-3.00 0.60-2.10 0.33-1.42 0.14-1.20 0.10-0.71
10.  Mulad (5) ¢ 0.95-2.00 0.60-1.28 0.40-0.80 0.38-0.65 0.17-0.35
1. Vyaval (2) sic 0.90-1.05 0.60-0.67 0.34-0.38 0.25-0.27 0.12-0.13
12.  Haldar (1 e 0.74-2.60 0.57-2.00 0.24-1.20 0.21-0.98 0.11-0.51
13. Dehgam (3) ¢ 0.81-2.14 0.46-1.24 0.26-0.73 0.22-0.62 0.14-0.37
Range 0.74-3.00 0.46-2.10 0.24-1.42 0.14-1.20 0.10-0.71
Great group Halagquepis
14. Dandi (2 ¢ 1.62-17.10 0.88-7.10 0.44-3.80 0.35-3.60 0.23-2.50
15. A (7 el 0.75-2.50 0.60-1.87 0.28-1.00 0.24-0.87 0.15-0.38
16.  Onjal-1 (5) ¢ 18.0-28.00 7.90-13.70 5.80-8.20 3.90-8.00 2.50-4.80
7.  Balot @ ¢ 0.90-1.66 0.84-0.94 0.450.53  0.37-044  0.22-024
Range 0.75-28.00 0.60-13.70 0.28-8.20 0.24-8.00 0.15-4.80
Great group Ustopsamments
8. Onjal-ll (2) (Ch) 1.03-1.30 0.68-0.70 0.40-0.58 0.30-0.38 0.17-0.30
Range  1.03-1.30 0.68-0.70 0.40-0.58 0.30-0.38 *  0.17-0.30
{J'H'E IH-I] incan 3.32 I -?l 1 -1 :J' U.HE u:-'l | _,r'"
N\:Ia - (i) The numbers given in pareniheses with names of series indicate nos. of villages from

where the samples were collected (i) The abbreviations cl, ¢, |

respectively indicale, clay loam, clay, loam,
loam textural classes.

. Sic, sicl and scl,
silty clay loam, silty clay and sandy clay
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TABLE 2
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The relationship of EC measured at different soil : water ratios and EC, and the corresponding

regression equations.

"

Sr. Soil:water
No. ratios 'r value Regression equation
vy

4 3

1. 1:1 + (.08 EC, = 21416 x EC, - 0.3267

2. 1:2 + 097 EC, = 31790 x EC, - 0.1482

3. 1:2:5 + 0.95% EC, = 34290 x EC, .+ 02041

4. I:5 + 0.94%= EC, = 58839 x EC , 0.3409

\

=* Significant at 1% level.

Bandyopadhyay (1985) have established such
relationships, respectively for the soils of Uttar
Pradesh, Haryana and West Bengal. However,
such relationship has not been established for
prominent soil series of South Gujarat covered
under intensive irrigation. Hence, it was thought
worth to undertake the studies on establishment
of relationship between EC at different soil :
water ratios and EC.. :

MATERIALS AND METHODS

The soil samples from plough layer were
collected from one hundred villages, covering 18
soil series scattered in the districts of Bharuch,
Surat and Valsad. Of the samples, 58 belonged
to the great soil group Ustochrepls, 24 to
Chromusterts, 16 1o Halaguepts and 2 o
Ustopsamments. The EC from these samples
was measured al soil : water ratios of 1:1, 1:2,
1:25 and 1:5 and the EC, was also measured

(Jackson, 1965). The name of the series, the
texture as well as EC values at different soil:
water ratios are given in table 1.

RESULTS AND DISCUSSION

The samples (Table 1) had loam, sandy clay
loam, silty clay loam, silty clay, clay loam and clayey
textures. The EC values ranged from 0.25 to 5.10,
0.16 to 3.90, 0.14 to 3.42 and 0.09 to 1.75 dsm™
in the great group Ustochrepts, respectively at soil
water ratios of 1:1, i1:2, 1:25 and 1:5. In case
of Chromusterts, the ranges were 0.46 to 2.10,
0.24 to 1.42, 0.14 to 1.20 and 0.10 to 0.71 dsm™
and in Halaquepts, they were 0.60 to 13.70, 0.26
to B.20, 0.24 to 8.0 and 0.15 to 4.80 dsm™' at
the corresponding dilutions. The Ustopsamments
showed a varation between 0.68 and 0.70, 0.40
and 0.58, 0.30 and 0.38 and 0.17 and 0.30 dsm" g
In general, the soil samples showed large dggrﬂﬂ
of variation in values of EC. The EC, values varied
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BETWEEN EC AT VARIOUS DILUTIONS AND éﬂ'
E

3.
TABLE 3
EC, values and ranges of cg uted E _ .
E: a m"fﬂ of South Gujarat mp C, values at different soil:water ratios in prominent
Sr.  Soil series Measured Computed EC, values (ds m') _\'I
Na, EC.I*.‘
\_ (@ m) I: I:2 2.5 I:5
o vy
. Great group Ustochrepts N
. Kabilpor 1.10-2.30 0.85-1.60 1.12-201  1.40-1.75 1.16-2.1]
2. Sisodra 0.83-5.00 0.57-5.45 0.80-5.54  1.16-5.03 0.92-4.69
3. lalalpor 0.68-2.30 0.83-3.29 061271 085287  092-2.69
4. Gadat 0.66-0.90 0.87-1.49 0.68-166  0.92-1.40 0.98-1.40
5. Baldha 0.96-6.90 1.26-6.31 0.96-7.79  1.40-7.74 1.10-8.04
6. Billimoda 0.40-1.26 0.21-1.92 0.39-1.50  0.68-1.47 0.87-1.63
7. Vadhawania 0.89-0.90 0.79-1.08 0.80-0.93  1.08-1.13 0.87-1.28
B.  Ankhi 0.56-8.60 0.25-10.59 0.36-12.24  0.68-11.90  0.92-10.63
Range 0.40-8.60 0.21-10.59 0.36-12.24  068-11.90  0.87-10.63
Great group Chromusterts
9  Eru 0.86-3.00 0.96-4,17 090436  0.68-432 0.92-4.51
10. Mulad 0.95-2.00 0.96-2.41 112239 1.51-2.43 1.34-2.40
1. Vyaval 0.90-1.05 0.96-1.10 0.93-1.05  1.06-1.13 1.04-1.10
12.  Haldar 0.74-2.60 (.84-3.95 0.61-3.66  0.92-356 0.98-3,34
13. Dehgam 0.81-2.14 0.65-3.32 0.68-2.17  0.75-2.33 1.16-2.51
P Range 0.74%3.00 0.65-4.17 0.61-4.36 0.68-4.32 0.92-4.51
B Great group Halaguepts
4. Dandi 1.62-17.10 1.55-14.87 1.25-11.90 1.40-1255  1.69-15.0
5. Aw 075250  0.95-3.68 0.74-3.03 103318 122256
16. Oniall 18.00-28.00  16.59-29.00  18.20-25.90 13.50-27.60  15.00-28.50
" 0.90-1.66 1.47-1.68 1.28-153 147171 1.63-1.75
17. Balota :
¥ ; 227, 22-28.50
Range 0.75-28.00 0.95-29.00 0.74-2590  1.08-27.60 1.22-28
[ ‘Great  group Ustopsamments
1.03-1.30 1.13-1.17 1.12-1.69  1.28-1.51 1.34-2.11
18, Onjal-ll
Range 1.03-1.30 1.13-1.17 1.12-1.69  1.28-1.51 1.34-2.11
Over all mean 3,32 3.36 3.33 3.31 3.32
_( ¢ Test (P=0.03) =i e s i i J
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batween 0.40 and 8.60, 0.74 and 3.00, 0.75 and
28.00 and 1.03 and 1.30 dsm', respeclively in
great groups Ustochrepts, Chtomusterts, Halaquepts
and Ustopsamments. These EC values were related
with values of EC, measured from each samples
and cormresponding regression equations were
developed (Table 2).

Although, a decrease in the r' values was
observed with rise in dilution, all the values were
positively highly significantly related with EC,. From
the developed regression equations, the EC_ values
were computed (Table 3) for respective dilutions.
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Although, slight variation was observed between
measured EC, and computed EC_ values, on an
average, there was good agreement. The mean
computed values were 3.36, 3.33. 3.31 and 3.32
dsm=', respectively at dilutions of 1:1, 1:2, 1:2.5
and 1:5 while the actual EC_ value was 3.32 dsm™',
The t' test between measured EC_ and computed
EC, values for each dilution was also not significant.
Hence, the equations developed could satisfactorily
be used for computing EC, values at given sail .
water ratio.
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_ Nitrogen Transformation and Its Utilization
by Rice as Influenced by Application of Some Organic Chemicals

K. P, Patel * and J. M. Jain
Division of Sail Science and Agricultural Chemistry, Indian Agricultural Research Institute, New Delhl - 110 012

ABSTRACT

Agreenhouse experiment was carried out to see the effect of organic chemicals viz., 2,4-dinitropheny1
bydrazone (C,) and naphthy1 ethylene diamine (C,) application (10 mg kg soil) in conjunction with N
spplication (60, 120, 180 mg kg~ soil) on N transformation and its utilization by rice (Oryza sativa L. var.
Pusa 2-21) on a Typiec Ustochrept. The chemicals were effective in maintenance of higher mineral N content
over no-chemical treatment. The effect of the chemicals was clearly noticeable as was evidenced by
significantly higher yield. Plant N uptake and fertilizer N recovery data. The increase in grain and total
dry matter production with C,, C, and C,,;over C, was 13, 23, 14 and B, 6, 15 per cent, respectively. Similarly
the chemicals have led to higher N uptake by the crop and thereby apparent N recovery.

(Received on 2nd April, 1994)_

INTRODUCTION investigation was undertaken to see the effect
of such chemicals viz., 2, 4-dinitrophenyl hydrazone
and naphthyl ethylene diamine application on mineral
nitrogen changes and N utilization by rice under
greenhouse studies.

Seldom more than half of the applied N
& recovered by crops (Allison, 1966; Cooke, 1982;
Bosewell ef al, 1985), whereas the average value
for rice may be 30-40 per cent only (De Datta
and Buresh, 1989). When fertilizer N is applied
to the soil, it undergoes various transformations
and the portion of the fertilizer N gets incorporated A greenhouse experiment was carried out
into soil organic matter which becomes increasingly  in kharif season of 1990 on soil belonging to
siable with time, is not readily mineralized or  Mehrauli serles (Typic Ustochrept) having following
subject 1o leaching (Allen ef al, 1873). Use of  characteristics : loam texture, organic C 0.349
Organic chemicals having photo active siles may  pH 8.18, EC 0.25 dSm~', CEC 9.25 cmol (p)
ffect the N transformation processes leading to kg™, inorganic N 32 mg kg soil. The soil sample
® increase in N use efficiency. The present was ground to pass through 2 mm sieve ang

R S
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MATERIALS AND METHODS
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3.5 kg of soil was filled in glazed pots of 4
kg capacity. Total sixteen treatments were kept
comprising of four levels of N (N, N, N, and
N, i.e. N application @ 0, 10, 120 and 180
m.g kg~* soil, respectively) and four levels of
chemicals (C, C,, C, and C,, i.e. no chemical,
2 4-dinitrophenyl hydrazone @ 10 mg kg™' soil,
naphthyl ethylene diamine @ 10 mg kg™ soil
and C, + C, @ 5 mg kg™ soil each, respectively).
The chemicals were applied in the form of sclution
at the time of transplanting. The experiment was

conducted in factorial completely randomized design
with three replications.

Nitrogen application was done in three splits
Le. 1/2, + 1/4 + 1/4. The first half was applied
at the time of transplanting alongwith the full
dose of PO, and K,0 @ 30 mg kg™ soil, each
in the form of aqueous solutions and rest two
splits were applied at 30 and 55 days after
transplanting (DAT). Twenty five days old seedlings
of rice (Oryza sativa L. var. Pusa 2-21) were
transplanted keeping six plants (3 hills) in each
pot. The pots were irrigated as and when required.

Soil samples from each pot were taken
at 20, 50, 75 and 95 DAT. The samples were
then subjected to 2 M KCL extraction and analyzed
for inorganic form of nitrogen (NH, - N + NO,~
-N) contents using Bremner and Kenney (1966)
method by aulo-analyzer, Fiaster Model. The crop
was harvested at 95 DAT. the straw and grain
samples were analyzed for N contenl by wet
digestion with H SO, following Kjeldahl method
according 1o the procedure of Buresh et al. (1982).

RESULTS AND DISCUSSION
Changes In Inorganic N content

The overall changes in the content of
inorganic W (NH_-N 4+ NO_-N) showed that the
applicaticn of chemicals alone or in associalion

GAL RES. 1, 1995, 2 (2}

with N lavals maintainad higher level of Inorganic
M than that of no chamical (C ) Ireatment, Inorganic
N contents of the scil under diffarent treatmanis
dropped markedly al 20 DAT from initial conten
of 32 mg kg™ scil. With the passage of time,
the fluctuation in the inorganic contents was
small upto 75 DAT, and thereafter the contents
decreased to a minimum at the final stage ia
at 85 DAT, in respective of the treatments (Fig
1). The average higher inorganic N content in
the soll with chemicals and in conjunction with
N application might be due to their synergistic
influence on the mineralization of soil nitrogen.
The chemicals might have exerted a mineralizing
action by providing energy to rupture some of
the inen N bonding resulting into its release
in the soil due to photoactive natura of the
chemicals used in the investigation.

Rice yield

The control (N,C.) produced the lowest
grain and straw vyield (Table 1) which may
be attributed to the presence of lower amounts
of inorganic M content in the soil (Fig. 1)
whereas the awvailability of higher inorganic N
caused by the chemicals led to significantly
higher grain and total dry matter production
The yleld was found increased further when
ferilizer N was applied alongwith the chemicals
The narrowing of the straw to grain ratio with
increase in the level of N application might
be attributed to the nature of tha grown rice
variety in responding the higher N application
towards yield. The effect of C C, and C ,
in Increasing the rice grain yield was reflactad
by 13, 23 and 14 per cenl increase over
C, (11.56 g pot ') treatment. The beneficial
affacis of arganic chamicals through thair action
on N transformation processes have also been
reported by several workers (Wang et al. 1991,
Kakhadze and Menagarishvili, 1988),
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Fig.1. Effect of chemicals on inorganic N content of the soil

Nitrogen uptake and N recovery

The chemicals used in the investigation
have led to higher N uptake by the crop (Table
2). The beneficial effect may be ascribed to their
mineralizing action to mobilize native soil N as
pointed out earier. The per cent fertilizer N recavery
computed by difference method in rice grain ranged
from 32.1 to 40.5 per cent with G, and C,
reatments, respectively. Higher N recovery figures
with chemicals are suggestive of efficiency of
these chemicals for augmenting N utilization by
the crop as the fartilizer N recovery in grain

HEFEHENEEE
Allen, A. L., F. J. grevenson and L. T. Kurtz, 1973

Chemical
ogen in soil as reviealed by mulrcggien -

s J. Envirgn, Qual, 2 @ 120-124

distribution of residual ferilizer

1L
15 studie

with C,, C, and C, . was higher by 28, 35 and
22 per cent, respectively over no chemical
application.
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Assessment of Empirical Formulae for Determination of
Evapotranspiration in Groundnut (Arachis hypogaea L.)

A. M. Shekh* K. L. Patel and M. B. Savani
Department of Agricultural Meteorology, Gujarat Agricultural Unbversity, Anand 388 110

ABSTRACT

An experiment was conducted during the vears 1986 to 1988 to assess the reliability of the estimates
of evapotranspiration for groundout (Arachis hypogaea L.) Average seasonal evapotranspiration was
found to be 426 mm with the use of lysimeters. Pan evaporation method, modified Penman and Radiation
methods were found to over estimate the evapotranspiration; however the average value of the estimates
by Pan evaporation method were only 88 mm higher than the average lysimetric value. The time tread
in evapotranspiration indicated that the Pan evaporation method gave the estimates nearest to the actual
evapotranspiration except during the early crop establishment and maturity stages. Seasonal crop-
coefficients of 0.60, 0.55 and 0.81 were obtained with the methods of modified Peoman, Radiation and

pan evaporation respectively.

INTRODUCTION

Successful crop  production  requires
adequate soil moisture supply lhruugihnui its
growing season. Due to erralic rmn[ajr 2-4
supplemental irrigations  are usually given to
grow groundnut (Arachis hypogaea L.) E.l.lct:as.s-m Ihy.
Lithe or no quantitative information is available
on the actual evapotranspiration (AET) from
groundnut in the middle Gujaral region. Several
empincal methods, have beern pmpn.msd far
Setermining the potential avapotranspiration (PET)
(Doorenbos and Pruit, 1877). Such empirical
8stimalas have been used DY sevaral workers
as an allernative to direct melhod 1o aslimale
evapotranspiration. However (he eslimalos by

* Present address : Incharge
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(Received on 14th Oct. 1993)

different empirical methods, in the past have
raraly agreed for recommanding the best approach.
Van Bavel (1961) stated that lysimaters are more
precise to measure evapolranspiration directly
The present study was underfaken to obtain
raliable measuremants of evapotranspiration from
groundnut (Arachis hypogaea L.) by wusing
lysimatars and to compare tha results of
measuremants with estimatad value oblainad
from selected ampincal formulae dunng threa
S8as0Ns,

MATERIALS AND METHODS

The held expanmant was conducted dunng
the rainy seasons (khanf) of 1986, 1987 and

professor, Depariment of Agricullural Meteorology, B. A, Collega of Agrculture, GAL, Anand.
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1988 with ‘JL-24' groundnut, on sandy loam soil
at Anand with 6 June 1986, 3 July 1987 and
7 July 1988 as the respactive dates of sowing
on centrally placed 2 weighing type lysimeters
of size 1.3 m x 1.3 m x 09 m each and
having the weighing accuracy of 0.12 mm waler
loss each. X

The fetch area for both the lysimeters
was 25 m. The AET was measured daily from
2 lysimeters from sowing to harvesting and the

mean of the two measurements was taken as

equal to daily loss of water by evapotranspiration
(AET).

The crop was harvested on 10 October
1986, 12 November 1987 and 19 November
1988. Polential evpotranspiration (FAQ 1977)
values for the crop were estimated using the
modified Penman, radiation and Pan-evaporation
methods (Doorenbos and Pruitt 1977) and ware
compared with the corresponding actual
evapotranspiration values as measured by the
lysimeters on weekly basis. Fotential
evapotranspiration referred to here is the reference
potential evapotranspiration.

RESULTS AND DISCUSSION

The average weekly actual evapotranspiration
(AET) remained low during the first 4 weeks
after sowing and increased thereafter steadily
to the maximum value of 4-6 mm/day at the
13th week during 1986 and 1887 and the 9
weeks after sowing in 1988 (Figs. 1 to 3). The
period after the 12th week is the period of pod
development stage. Thereafter the AET value
declined to 1-2 mm/day at the time of harvesting.
The seasonal actual evapotranspiration approached
299, 522 and 357 mm in 1986, 1987 and 1988
respectively (Table-1). The water demand by the
crop during 1987 was high due to torrential rain

GAU RES. J. 1995. 20 ()

and prevalence of higher temperature during
flowering stage of the crop (7th week after sowing).
As against this in 1988, there was heavy rainfall
during the stat of flowering stage (5th week
after sowing) and in 1986, the total seasonal
rainfall was very low but the prevalence of cloudy
weather reduced the loss of water by
evapotranspiration. On an average the AET was
426 mm which was in close agreement with
the water requirement of groundnut crop reported
by Maheshgiri et al. (1983).

The values of the average weekly reference
potential evapotranspiration for the crop growing
season during 1986, 1987 and 1988 (Figs.
1 to 3) showed that there were large differences
in the values of the actual evapotranspiration
as obtained by Ilysimeters and those of the
potential evapotranspiration estimated by different
methods during the first 5 weeks and after
the 15th week after sowing. These could be
attributed to the low leaf area in the beginning
and dropping of leaves at maturity which resulted
in low AET in lysimeters. During this - period,
transpiration loss was comparatively less and
most of the evapotranspiration comprised evporation
from soil surface. After five weeks of sowing
and with further development of the crop, the
difference between AET and the corresponding
evapotranspiration estimated by pan-evaporation
method was smaller than that by the other
two methods, which ranked as modified Penman
and Radiation method in increasing order of
the values of differences. The lysimetric values
were lower than corresponding evapotranspiration
values estimated by other meathods, but were
nearar to evapotranspiration estimated by pan-
evaporation method. based on the data of the
whole season. The aclual evapotranspiration
towards the maturity of the crop again remained
lower than potential evapotranspiration estimated
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TABLE 1

Evapotranspiration (mm) parameters and water use efficiency for groundnut.

(_anmg:fn; Crop Season Mean

\_ 1986 1987 1955
Seasonal AET (mm) by 3199 522 357 426 1\‘
lvsimeters
PET (mm) by Penman 676 779 628 694
methods
Radiation method 625 T96 671 696
Panevaporation Method 442 620 480 514
Rainfall {mm) 185 424 1000 s i
Irrigation (mm) 100 200 - -
Groundnut pod 1617 1784 1535 1645
yield (kg/ha)
Total dry matter 4906 5437 5105 5145
(kg/ha)
Water-use efficiency 4.05 341 4.29 3.86
(kg/ha/mm) for pod
Water-use efficiency 12.29 10.41 14.29 12.08
(kg/ha/mm) for total

\hdw maller _/’I

TABLE 2

Crop stage-wise co-efficient (Kc) by different methods.

"rt_‘.'mp stage Potential evapoiranspiration estimated by -‘.'1

Madified Radiation Pan evapora- Ne. of
Penmen method tion method weeks

|\_ method 3

Ir’rErm::rgu:m;u: o flowering 0.46 0.55 0.65 f -\1
Pegging 0.89 0.94 1.15 2
Pod development 0.66 0.62 0.85 6
Physiological 0.46 0.38 0.55 3-
matunty 1o
harvesiing crop

\Crop season 0.60 0.55 081 S
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by all the methods but the differences wiih
pET by pan-evaporation method wera smaller,
due to reduced transpirationa loss caused by
senescence of the leaves, After the 5th week
of the crop growth, significant correlations were
observed between the aciual evapolranspiration
and the PET by pan-evaporation methods (r=0.94
to 0.98) during the three seasons of the study.
Similar results in maize crop for these two
methods were also reported by Jana and Puste
(1985) as well as by Hundal and Sandhy (19889).
The 't test for the actual evapotranspiration
and corresponding PET by pan-evaporation method
for all the seasons was carried out and the
diferences were found to be non-significant.
However, potential evapotranspiration estimated
by modified Penman and Radiation methods
was found over estimated during all the growth
periods of crop (Figs. 1 to 3) and also estimated
With respect to the total of AET for the growing
eason as a whole (Table-1). The estimated
and actual values were tested by 't test and
the results are significant. Average potential
®apotranspiration by pan-evaporation. method
“xceeded the measured AET by 88 mm for
e  entire crop growing season.

The stage of pegging (6-9 weeks after
*Owing) is very critical for water demand. During

e stage, there was sudden rise in AET in
éll the seasons (Figs. 1 to 3). Thus the demand
 Water by the crop at the pegging stage being
.mgh- application of light irrigation haipad_ in
"'I.‘.famng the pod yield, if it did not I"Hll'llll'l
“ phase, This also helped in avoiding excessive
"dening of the soil during this Stage:

On the whole, the crop coe¥icient values
yielded by different methods during  differant
Crop stages were less than urity eacs
2) except that given by pan-evaparation method
for the Pegging stage. The crop coefficients
(Kc) were the highest during the pegging stage
and were followed by those for the pod
development stage. The Kc value of more
than 1.0 indicated that the actual evapotranspiralion
exceeded the PET. The average Kc values
for the crop season as a whole were 081
0.60 and 0.53 by pan- evaporation modified
Penman and Fadiation methods respectively.
The time trend in average weekly AET and
PET (Figs.1-3) showed reduction in AET {by
lysimeter) during the crop maturity stage, but
such a trend was not predicted by other
methods, since, the empirical estimates ars
based solely on the meteorological parameters
and neglect the crop and soil conditions. They
tend to overestimate evapotranspiration during
the senescence and maturity of the crop. Inspite
of all these anamclies, the evapotranspiration
estimated by pan-evaporation method gave higher
correlation with AET by lysimeter and the differences
in the corresponding values were nonsignificant.
Evaporimeter values represent the integrated
effect of the meteorological factors and therefore
evaporation-pan method could be used to estimate
evapolranspiration from groundnut crop as
described by Doorenbos and Pruitt (1977), 1o
meet the evapotranspiration need of the groundnut
crop under Anand conditions. The experimental
results suggested that the crop required at
least 3 imigation each of 5 cm to obtain
higher yields, if it did not rain during the
pegging and pod development stages

Table-
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Nit imilation i '
1trogen Assimilation in Pearl Millet Hybrids and Parents

A. K. Joshi*, 8. V. Chanda and Y. D. Bingh
Decartment of Biosciences, Saurashira University. Rajkot (Guiarst)

Various i
m -]
of three bajra hmtmemhwm“ﬂfnim assimilatory pathway were analysed in the shoots
A bt NE). 2 CJ-104 and BE-560) and their parents. The enzymes estimated were in
(GDED, gl u““"" i-"' titro nitrate reductase, nitrite reductase (NiR), glutamate dehydrogenase
o Im{mﬁqnﬁmn mﬁn+!inhmlumlnmuummiﬂﬂnlnd;lnhmhmm
“'mﬁ“ ; WT vidually exhibited universal heterosis except GPT, where remarkable
mﬂlﬂﬂ .LEI'E".“T e in all the I.'Iu-ue hybrids. Except in vitro NR in CJ-104 and BJ-104, and i
e ED.HE"'“ BE-560, where mid parental heterosis and/or sometimes better parental heterosis
i _"‘“'F rded, mﬁﬂmﬂ-m all displayed no heterosis; and the hybrids followed mostly the
= arental mmmunh agronomic heterosis of these hybrids might be based on the concept that the
ﬂ'ﬂmﬂ‘mﬂ Aese enzymic components of nitrate assimilatory system represented a balanced
producing an optimum level of reduced leaf N which is responsible for the enhanced efficiency
of photosynthetic system and in turn productivity and yield.

Inlmﬂlt of the parameters m{apmntmmmrpmntmd nowhere a distinct better parental
heterosis was seen. A need is realized for the improvement of male sterile lines (female parent).

(Received on 11th Febru. 1992)

INTRODUCTION be conducive to vegetative development and

> sustained grain filling (See Shemard et al. 1984).
The role of nitrogen in plant growth and

development is of paramount importance and it Most of the nitrogen assimilated in the
has been shown that nitrogen can affect photasynthetic plants is through the absorption of nitrate from
activity through its effect on leaf size (Dale 1972), the scil and its subsequent reduction by a senes
on chloroplast structure and composition (Baszyski of enzymes viz., nitratg reductase (NR), nitnte
et al 1972) and on leaf proteins (Blenkinsop reductase (NiR), glutamate dehydrogenase (GDH),
and Dale, 1974), Euggﬂsﬂng thereby that an glutamate synthasla (AOGAT), glutamate
adequate N supply is essential in the establishment ~ ©xaloacetate transaminase t_G?T} and gll.ﬂam.ata
of maximum sink capacity and maintaining an pyruvate transaminase {EPT}. reactions. In, view
effective photo-synthetic apparatus which should  of above, these enzymic reactions were analysed

* Present addross : Asso. Res. Sciantist, Millet Research Station, Gujarat Agril. Univarsity, Jamnagar-6.
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in three hybrids of Pennisetum amaoricanum (L.)
Leeke and their parents in relation to hetarosis.
Heterosis in some components ol photosynihesis

and auxin melabolism has already been established
(Joshi et al. 19868 a, b).

MATERIALS AND METHODS

Culture procedure : The seedlings were
cultured in Sand pots as described earlier (Joshi
et al. 1986 a). The seeds of pearl millet {Pennisafum
americanum L. Leeke) F,_ hybrids (CJ-104,
BJ-104 and BK-560) alongwith their parenls
(S054A, 5141A, J-104 and K-560-230) were surface
sterilized with 0.1% mercuric chloride for 10 minutes
and thoroughly washed with tap water followed
by three rinses of distiled water. Seeds were
presoaked for 30 min. and sown at a depth
of 1 em in steriized sand in plastic pots (1
kg/pot) initially irigated with 300 mi of nutrient
medium (Amon and Hoagland 1940). The pots
were exposed to temperature controlled growth
room (30° + 2° C) where seedlings emerged
after two and a half days. After two more days
plants were thinned to 15 seedlings per pol.
Every altemate day plants were fed with 40 mi
of either KNO, (0.01 M) or the nutrient medium.
The excess medium, if any, was drained oul.
Three days onwards, every alternale day {upto
11 days) plants were analyzed for different enzyme
activities. The experiment was carried out once,
and all the determinations were done in three
individual replicates. The individual replicate
consisted of known number of shools which were
chilled, crushed and thoroughly mixed for the
preparation of enzyme medium used as the enzyme
source. As the activilies are expressed as per
shoot basis neither protein not the specific activities
were determined.

In vivo nitrate reductase : The method
followed was a slight modification over Chanda

CGAURES. ), 1wy Miry,
of al, (1887). Tha asaay mixture (10 mi} eonsintee
of known amount of thoroughly choppad aind
mixad plant malarial, n-propanal (2 55 wy), phe mpht
buffer (0.08 M, pH 7.4) and ¥NO_ 0oy M
Reduced nicolinamide adaning dinuclaotioe (MAT M j
was not added in the madium to know the relan e
limitation of endogenous NADH for the MR a-thm f
The nitrite produced was measured as per Eyar,
and Nason (1953). The activity s expressad as
n moles nilrite produced min ' shoot

In vitro nitrate reductase

Extraction ; The extraction medium consisted
of 10 mM of Tris - HClI buffer (pH 7.8, 1
mM of cysteine and 0.3 mM of EDTA. The

- known number of shoots were crushed in extraclion

medium and centrifuged at 10000 g for 5 rmin
The supematant served as the source of enzyme,

Assay : The assay procedure followed was
that of Eck and Hageman (1974). The assay
mixture (3.5 ml) consisted of 1 ml of enzyme
medium, 57 mM of Na-phosphate buffer (pH 7.3,
02 mM of NADH and 14 mM of KNO, The
activity is expressed as a moles of nitrite produced
min—' Shoot='. Nitrite reductase (in witro).

Extraction : The extraction medium consisted
of 50 mM of Tris - HCI buHer (pH 7.8). 1
mM of EDTA and 5 mM_of mercaptogthancl
The known amount of shoots matenial was chilled.
crushed and centrifuged &t 10000 g for 5 min
The supematant was further partially purifiad Ly
acetone precipitation. The precipitated protens
were redissolved in the extraction medium 12
sarve as the enzyme source.

Assay @ The mathod followed was fhat
according to Hamirez al al (1966). The 385-::'
mixture (2 mi) consisted of 50 mM of phasprr-: J
bufter, 1 mM of Na NO,, u.5_ mg of r::lm:.;
viclogen, 0.5 ml of enzyme medium and et
of Sodium dithionite. The disappearance
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pitrite from the medium was recorded as per
gvansand Nason (1953) and the activity is expressed
as m moles NO, reduced min~' shool™,

glutamate dehydrogenase

Extraction : The extraction medium consisted

of 300 mM Tris-HCI buffer (pH - 7.8), 1 mM’

EDTA and 5 mM mercaptoethanol. The chilled
shoot material was crushed thoroughly and
centrifuged at 20000 g for 20 min. The supematant

served as the enzyme source for GDH, GOGAT,
GOT and GPT.

Assay : The assay procedure followad was
essenfially that of Bergmeyer (1962) with some
modifications. The assay mixture (3 ml) consisted
of 100 mM Tris HC! buffer (pH 7.8), 200 mM
NH, CI, 10 mM o Oxoglutarate, 0.14 mM NADH
and 0.5 ml of enzyme medium. The activity is

expressed as pu moles of NADH oxidized min™'
shoot™".

Glutamate synthase

Assay : A slightly modified method of Rigano
ef al. (1975) was followed for the enzyme assay.
The reaction mixture (3 mil) consisted of 100
mM of Tris - HCI buffer (pH 7.8), 5 mM glutamine,
10 mM a - Oxoglutarate, 0.14 mM NADH and
05 ml of enzyme. The oxidation of NADH was
soserved spectrophotometrically. The activity is
expressed as p moles of NADH oxidized h™'
Shoot=",

Glutamate oxaloacetate transaminase

Assay : The method of Bergmeyer (1962)
was followed with slight modifications. The reaclion
Mixture (3 ml) consisted of 200 mM of Trig
* HCl buffer (pH 7.8), 50 mM L - asparale,
56 mM u oxoglutarate, 0.14 mM NADH and
0.5 mi of enzyme extract. The reaction was coupled
With malic dehydrogenase (MOH). Endogenous
MDH aclivity is manilold higher than that of GOT
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but to be at safer side 200 units of MDH (porcine
heart) oblained from Sigma Chemicals Co., USA
were added to the assay medium. The activity

is expressed as p moles of NADH oxidized min—’
Shoot™=".

Glutamate pyruvate transaminase

Assay : The colorimetric assay procedure
followed was that of Bergmeyer (1962). The activity

-is expressed as A, min~' Shoot™".

Statistical analysis : Students T’ tast was
employed for the comparison of values for hybnd
(Hyb) versus parents viz. female (F), male (M)
and mid parent (MP). The level of significance
ie. 1% or 5% Is indicated in lhe results and
discussion part.

- RESULTS AND DISCUSSION

In vivo and in vitro estimation technigues
of nitrate reductase activity have their own significance
because an in vivo assay though gives inflated
values, the resulls are better representation of
in Sifv nitrate reduction (Breteler and Hanisch
ten cate 1980), while an in vitro assay is a
better assessment of the true level of nitrate
reductase enzyme protein as the reductant NADH
in many tissues becomes rate limiting in in vivo
assay (Chanda et al. 1987). In the present study
both in vivo and in vitro methods of NR estimation
expressed themselves ditferently in different hybrids
(Fig. 1)» The hybrid BK-560, though posSsessing
low enzymic activity (as evident from in witro
activity - Fig. 1B - the differences batween Hybnd
(Hyb) versus Mid parent (MP) being signiicant
mostly at 1% level) exhibited mid parental hatarosis
in in vivo achwity (Fig. 1A - significance Hyb/
MP mosily at 1%). While hybnads CJ-104 and
BJ-104, though having mo@ ansymic actnaly
(heterotic levels i in vio NR assay - Fig
18 significance Hyb/MP mostly at 1% lavel) failed
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Fig.2: Changes in (A) glutamate dehydrogenase (GDH), and (B) glutamate synthase
(GOGAT) in three bajra hybrids (X - X) and respective male (® - @) and
female (0 - 0) parents.
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s show any heterosis in vivo activity (Fig. 1A
. gitferences Hyb/MP - mostly nortsignificant).
it has however been suggested that under aerobic
conditions mitochondrial respiration and nitrate
reduchon  compete  for  reducing equivalents
(NADH) and this might act ag a regulatory
mechanism (Naik et al. 1982). In any casa, nitrate
reductase achvily could not exhibit heterosis in
zd the hybrids. Similar results were obtained by
the Misra el al (1981).

Nitrite reductase recorded intermediate levels
and some times a meagre amount of mid-parental
neterosis in these hybrids (Fig. 1 C). That NIR
% not a rate limiting step can be inferred from
the fact that its activity was saeveral fo-
than the nitrate reductase activ-
conclusions have been drawn earh:
and Edge (1978).

Both GDH and GOGAT, in general, recorded
hﬂmﬁmhﬁl&inﬂwh@ﬂﬁ{iﬁWMPdmmﬂcaa
non-significant) except GDH in CJ-104 and GOGAT
n BK-560 (where most of the values Hyb/MP
significant at 19 and 5% P level), with the male
parent as the betier parent in all the cases
(Fig. 2). The levels of GOGAT were very low,
Supporting the fact that NAD (F) H dependent
aclivity is only 3% in green leaves (Wallsgrove
& al 1982).

Two important transaminases, GOT and GPT
fetorded intermediate trend in the hybrids and
&ven pronounced negative helerosis was obsarved
in GPT in which the hybrid followed the poor
parent closely (Fig. 3 - where mosl of _Iha values
HYmp significant at 1% level). Similar resulls
have been obtained by Chanda &l al (1988 a).
Thus the role of this engyme N chlorophyll

e thar

-
L

blosynthasin as proposed by Hadley and Stoddan
(1871) was not apparem hecauna these hytrids
showed a pronounced hetarosis in Chlaraphyil {doshi
ol al. 1986a, Chanda of al 1988 b) .

All  the enzyma's activities srhibited
fluctuations over the growth parod. Thass variations
ara aftribuled to the ondogenic diffarences

In the present investigation an over all
assessment of the nitrate assimilatory pathway
in different hybrids revealed that hybrids followed
an intermediate trend - a balanced status which
may be capable of providing an optimum level
of reduced N in leaf. Kishitani et al (1972) have
developed a model in Oryza species 1o pradict
optimal level of leaf nitrogen for maximizing
photosynthesis rate of leafl canopies. Heterotic
levels of photosynthetic components viz., Chlorophyil
content and Hill activity have already been establishad
in these agronomically heterotic hybrids of pear
millet (Joshi et al. 1988a). Moreover the
interdependence of photosynthesis and nitrogen
assimilation has very well been documented
(Hageman 1979, Ibragimov 1980, Srivastava 1980,
Wallsgrove et al 19~

Further, so far these enzyme aclivities are
concerned, female parent was always a poor
parent and a need is realized for the Improvemeani
of male slerile lines, the female parent.
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Line X Tester Analysis of Combining Ability in Egyption Cotton
(Gossypium barbadense L.)

S. 5. Panchal, J. A. Patel,* M. R. Saiyad, S. B. Patel and 8. A. Patel
Department of Plant Breeding, B. A. College of Agriculture, Gujarat Agricultural University, Anand - 388 110

ABSTRACT

Combining ability for nine gquantitative attributes was studied through Line x Tester analysis
involving 3 lines and 6 testers in Gossypium barbadense L. The estimates of o°gea, o%sca and average degree
of dominance (o*sca/2 o*geal¥ indicated preponderance of additive gene effects for ginning percentage
only, whereas, for the rest of the characters non additive gene effects were preponderant. General
combining ability effects of the parents indicated that the female parents EL 864 and male parent SILS.

9 were good general combiners for seed cotton yield and lint yield. The only cross EL 664 x SILS-9 recorded
significantly high possitive sca effects for seed cotton yield. For lint vield, crosses EL 664 x SILS-9 and

EL 664 x B.S. 38 recorded significant desired sca effects. The only hybrid EL 664 x B.S, 38 showed significant
possitive sca effect for ginning per cent.

{Received on 17th Sept. 1952)
INTRODUCTION in Egyption cotton with a view to identify good
combi h '
Constant efforts are being made to improve L:;:“:f: "::i::ammaz:: ::Ed i I:mI:ﬂ:; :
yield through hybridization, selection of the parents  © P~ aionW iratis hmbio gamus oy ve
T : yield improvement Line X Tester is a useful for
for hybridization programme is an importam aspect . 5 ;
preliminary avaluation of genetic stock for use
in all crop improvement programmes. Therefore, b Rkt
n any sound breeding programme, the proper d HESRTIE:
choice of parents based on their combining ability
s a pre-requisite. As such studies/intended 1o MATERIALS AND METHODS
determine the combining ability not only provide

Necessary information regarding the choice of lines viz.,, EL 664, Store Ville-53 and K 2262
parents but they also simultaneously illustrate tha

which wara used as seod parent and 6 varieties
nalure and magnitude of gene action Involved. viz., H 51-3, Suvin, SILIS-9 53-56 B, B.S. 38
m:m;m?;maar;ihwalinmimwuundarlahan and ERB 13758 as pollen parents, along with
ability for yieldeaan{; ;T: nalure of combining  their 18 F, hybrids were studied in a randomised
—— "= UYWher imponanl alirbutes  block design with three replications at Plant Breeding

Res. Sc. (M Breéading), Deptt. of Pian Hroading, H ﬁ_i—;_Z-I}Tluut' of Agriculure,

The experimental materal consisted of 3

" Presan) aOdress ¢ |ic ot
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Farm, GAU, Anand during kharf 1987. Inter-
and intra-ow distance was 90 and 30 cm
respectively. Five competitive plants selected at
random from- each treatment were used to record
various observations (Table 1), Combining ability
analysis was computed according to the model
given by Kempthome (1957),

RESULTS AND DISCUSSION

The analysis of varance revealed highty
significant differences among all the genotypes
for all the characters indicating the presence of
considerable amount of genetic variability (Table
1). The analysis of variance for combining ability
revealed that the significant variances for females
were observed for first fruiting node number,
number of bolls per plant, seed cotton yield,
lint yield and ginning percentage. Significant
variances for males were observed for number
of sympodia/plant, first fruiting node number,
number of seeds per boll and ginning percentage.
The mean squares due to males x females were
highly significant for number of sympodia plant,
seed cotton yield and lint yield.

Low average degree of dominance (o® scaf
o' gca)¥e revealed predominantly additive type
of gene effect for ginning percentage, this result
s in accordance with findings of Krishnamurthy
and Henry (1979), Prakash Kumar et al. (1974)
and Bains ef al. (1982). Greater average degree
of dominance indicated that number of sympodia/
plant first fruiting node number, number of bolls/
Planl, number of seeds/boll, boll weight, seed
Yieldiplant, lint yield'plant and mean halo length
Predominantly controlled by non-additive gene
eMects. These resulls are in agreement  with
lindings of Singh et al (1972 a), Singh et g1
(1972 b), Bains ef al (1982) and Abo-EL-Zahah
and Matwaly (1979).
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The estimates of general combining ability
affects, which are significant for various characters
are presentad in Table-2 alongwith their per se
performance. Mone of the parenls showed
significdnt gea effects for mean halo length, Among
female parents EL 664 was good general combiner
forseed cotton yield, lint yield and ginning percentage,
whose per se performance was also highest for
all these three traits. Among pollen parents, the
tester SILS-9 was good general combiner for
seed cofton yield (126.49 gm mean yield), lint
yield (37.46 gm mean yield) and number of
seeds/boll (18.33 seeds/boll). Tester H 51-3 was
good general combiner for boll waight (2.80 gm,
mean value) and first fruiting node number (1.87
lowest mean value) but poor general combinar
for number of seedsiboll (24.67 highest mean
value) and number of sympodia/plant (23.67 mean
value), whereas, the testers B.S. 38 was good
general combiner for lint yield (35.69 gm. mean
value) and ginning percentage (31.33% highest
mean value). These parents are having more
chances lo produce transgressive segregants,

The estimates of specific combining ability
affects, which are significant  are presented in
Table-3 alongwith thair per se performance. The
best cross combinations for vanous characters
usually did not combine the respective best male
and female parents. The only cross EL 684 x
SILS-9 showed significantly possitive sca effect
for seed cotton yield (292.65 gm. mean), whersas
the cross combinations EL 664 x ERB 13758,
Stone Ville SILS-9 and K 2262 x B. 8 38
revealed negative sca effects for this ftrait,

For lint yield/iplant, the hybrid EL 664 «x
SILS-9 (91.64 gm. mean value) and EL 684
x B. 5. 38 (95.47 gm. mean value) showed
significant sca effects, whareas the hybrids EL
664 x ERB 13758 and K 2262 x B, 5. a8
had negative significant sca effects. Tha hybrid
EL 664 x B. 5, ag revealed significant dasired
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PANCHAL ET AL. : COMBINING ABILITY

sca effect (36.19% mean value} for ginning
percentage. For number of seeds/boll, the cross

stone Ville X ERB 13758 revealed undesired
significant sca effect.

The estimates of gca sffects of the parents
indicated that none of the parents proved to
be good general combiner for all the traits studied
however, the female line EL gg4 come -::;.l;
as good general combiner for important yield
components viz., seed cotton yield, lint yield
and ginning percentage. Specific combining ability
effects revealed that high yielding crosses EL
664 x SILS-9 showing high sca effects for yield
involved both good combining parents. High sca
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effect of this F, could be attributad tg additive
gene interactions which is fixable, such resag
are likely to yield good segregants. Perforance
of hybrids based on tieir sca effects revealed
that the crosses between two high general
combiners were best for their sca effects and
these crosses would give good segregants. In
the present study, both additive and non additive
type of genetic variance is important with
preponderance. of non-additive genetic variance.
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some theoritical superiority over the standard

system of continued self-pollination is more
advantageous.
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Combining Ability Analysis Over Environments in Okra
(Abelmoschus esculentus (L) Moench)*

V. K. Poshiva and P. 8. Vashi
Department of Agncuttural Botany, Gujarat Agricultural University, Junagadh

ABSTRACT

Combining ability studies were made over three anvironmentsfor fruit vield and its eight contributing
characters using 9 = 9 parental diallel F, progenies in okra (Abelmoschus exculentus (L.) Moench ). Both
gea and sea were influenced by environments. It suggested that to have unbiased estimates of gra and
sca, the material may be tested over a wide range of environments. Both additive and non-additive variances
were important for all the characters studied. However, the variances due to goa were higher in magnitude
than their respective sca counter parts for all the characters. The per se performance of the parents may
give & good indication of their gea effects. The additive and non-additive variances may be exploited
following intermating among the progenies within and between promising crosses in early seyregating
generations.

{Received on 12th Oet., 1993)
INTRODUCTION MATERIALS AND METHODS

A number of studies on combining ability Nine diverse ganotypes of okra viz., Parbhan
and its genelic control for yield and yield traits  Kranti, White Velvet and Ankur (Maharashira)
are reported in okra (Kulkami et al, 1976 ; Patap  Gujarat Okra-1, Padra 18-6 and Line MNc. 59
and Dhankhar 1980; Parlap ef al. 1980, 1881; (Gujarat); Punjab Padmini (Punjab), Perkins Long
Patel 1986 and Patel ef al. 1990). The scope Green (J & K) and Pusa Sawani (New Dalh)
of such studies was limited as they were mostly  wereselectedforcrossinginall possible combinat:ons
based on one yearlocations of testing. The  (withoul reciprocal). The 36 F, progenies along
present paper is an attemp! to analyse a nine  with nine parenis were grown and avaluatec In
parental dialle! cross over three environments for  a randomized block design with three replications
combining ability x environmen! interactions, in three environments, i.e. Navsan Knamf 1990
combining abidty estimates on the data pooled (E,); Junagadh Khanf 1990 (E,) and MNavsan
CVErenvironments, andthe genetic SysIemsgoveming summer, 1991 (E ). Eachtreatmeanl was representad
the expression of fruit yield and its contributing by a single row plol of ten plants, spaced al
Charatters, 45 x 30 cm. Five random plants from each

row were scored for nine characters (Table 1)

Pan kel
o PO, Thesis submitied by the senior author 1o the Gugaral Agriculiural University, Sardar Krushinagar.
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pﬂSHw”‘ & VASHI : COMBINING ABILITY STUDY IN OKRA

The progeny means were wused for
smﬁmﬂ analysis. The combining abllity analysis
yas done according to Singh (1973) using
nethod 2, model | of Griffing (19586).

RESULTS AND DISCUSSION

The analysis of varance for combining
sty for the data pooled over environments
Table 1) revealed that mean squares due
12 general combining ability (gca) and specific
~ambining ability (sca) were highly significant for
gl the characters. It indicated the importance
o both additive and non-additive genetic components
o varation for controlling these traits. However,
ihe mean squares due to gca were higher in
magnitude than their respeclive sca counterpars
for all the characters which indicated greater role
of additive variance in the inheritance of the
characters. This was further supported by higher
magnitude of GCA : SCA ratios in all the traits.
Similar results have been reported by a number
of workers in Okra (Partap and Dhankhar 1980,
Fatap et al. 1980, 1961).

Regarding the importance of combining ability
and environment interactions, the environment
had @ significant role in the expression of almost
al the characters. The mean squares due 10
%2 x envionment and sca x environment
Meraction were highly significant for all the
“isfacters with higher magnitude of former
““3gesting that the additive variance was more
variable oyer environments as compared fo the

"r-additive variance.

Perusal 1o the mean performance of the
Patents ang thelr gea effects (Table 2} revealed
"l per gg performance of the parents migh!
e a good indication of their gca effects. |
“23 algs confirmed by positive and highly significar!
“Melation coefficient between per 58 periormance
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and gca effects of the parents. Further, gca
effacts revealed thal none of the parents was
good general combinar for all the characters
studied. It also showed thal parents Parbhani
Kranti, Gujarat Okra-1 and Punjab Padmini were
good general combiners for yield and for most
of the other general characters, while Pusa Sawani
and Ankur were found good general combinars
for days to flowering and internodal length; Perkins
Long Green for branches/plant and fruit girh;
White Velvat for intemodal length; Padra 18-
6 for days to flowering and Line MNo. 51 for
plant height only.

The sca effects of the crosses revealed
that all possible combinations between good x
poor combiners, i.e. good X good, good X poor
and poor x poor, could give promising segregates.
The .crosses involving good x good combining
parents, 8.g. Parbhani Kranti x Gujarat Okra - 1
and Parbhani Kranti x Punjab Padmini could be
ofimmense value for axercising single plant selection
in advanced generations since in such hybrids
high sca effects were due to additive and additive
x additive type of gene elfects which are fixable.
The other crosses, namely, Gujarat Okra-1 x
Ankur, Pusa Sawani x Punjab Padmini, Parbhani
Kranti x White Velvet, Punjab Padmini x White
Velvet, Parbhani Kranti x Line No. 51 and Parbhani
Kranti x Ankur, which involved at least one good
genaral combiner, may be exploited for isolating
desirable transgressive segregates in F, if the
additive genetic system prasent in the good combiner
and the complementary epistatic effects in the
F, acted in the same direction to maximise the
desirable plant attributes. In present investigation,
no cross combination exhibited consistently high
sca effects for all the characters studied. Moreover,
crosses having high sca effects for fruit yield
may or may nol have high sca effecls for yiald
contributing characters. These findings are In
agreement with Patal (1988).
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The study identified parents, Parbhani Kranti,
Gujarat Okra-1 and Punjab Padmini as superior
general combiners for yield and most yield
contributing characters over environments. It is,
therefore, suggested that intermating of randomly
selected progenies in early segregating generations
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Heterobeltiosis in Relation to General and Specific Combining
Ability in Okra*

V. K. Poshiya and P, 8. Vashi
Department of Agrcultural Botany, College of Agriculture, Junagadh 362 001

ABSTRACT

Highest heterosis

of 237.82 per cent for fruit yvield was ohserved over better parent. The hybrids

exhibiting significant heterosis for frujt yield also exhibited heierosis for most of the characters studied.

The best heterotic

. performance of the
hybrids based

INTRODUCTION

Exploitation of heterosis in crop plants is
commercially exploited in array of economically
mpertant self as well as cross - pollinated crops.
The presence of heterosis in okra has been
reported by a large number of scientist (Joshi
et al. 1958, Lal and Srivastava, 1973 Wankhade
et al. 1991) and it revealed that number of fruits/
plant, fruit length, fruit girth, plant height and
number of nodes/plant contribute maximum to
fruit yield (Raman and Ramu, 1963: Raman,
1963; Lal and Srivastava, 1973; Singh and Singh,
1879).

An effective breeding programme would
Sepend on these important attributes. The relative
amount of gca and sca effects plays a pivotal
% in planning and execution of most appropriate

———

hybrids were not the cross combinations that exhibited maximum sca effects. Mean
hybrids showed close association with sca effects, indicating that selection of the
on per se response is equally effoctive.

{Received on 12th Oct., 1993)

breeding programmes. In the present investigation
heterobeltiosis in relation to gca and sca has
baen repored. '

MATERIALS AND METHODS

Nine genetically diverse genotypes, namely,
Parbhani Kranti, Pusa Sawani, Gujarat Okra-1,
Punjab Padmini, Perkins Long Green, White Velvet,
Ankur, Padra 18-6 and Line No. 51 of Okra
(Abelmoschus esculentus (L.) Moench) were
crossed in a diallel fashion, excluding reciprocals.
Forty-five entries (9 parents and 36 F.S) were
grown in a randomized block design with three
replications during kharif, 90 at Navsari and
Junagadh and in summer, 91 at Navsar. Each
entry was represented by a single row plot of
ten plants, spaced at 45 x 30 cm. Observations
were recorded on five randomly selected plants

" Pen of the Ph.D. Thesis submitted by senior author to Gujarat Agricultural University, Sardar Krushinagar-
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poSHIYA & VASHI : COMBINING ABILITY IN OKRA

on niné characters. Combining ability analysis was
camed out following method 2 Modal 1 of Griffing
(1956).

RESULTS AND DISCUSSION

The maximum heterobeltiosis was recorded
for number of fruits/plant (30.77%) followed by
yield/plant (27.32%), YVM incidence (23.29%,),
plant height (22.67%), nodes/plant (18.019%),
intemodal length (17.90%), fruit girth (17.36%),
fuit length (11.71%), and days to flowering
(4.34%) (Table 1). Out of 36 hybrids 15 crosses
showed significant heterobeltiosis for vield. The
cross  combination Parbhani Kranti X Gujarat
Okra-1 registered the highest heterobeltiosis
(27.32%). This particular hybrid also displayed
significant  heterobeltiosis for most of the
characters studied.

Three best crosses were selected based
on heterctic response and also on sca effect
for yield and its components. The crosses which
were superior in heterotic response also exhibited
high sca effects. The correlation was computed
between per se performance and sca effect and
was found positive and significant for all the
characters, indicating that per se performance
can give the idea about sca effacts. The crosses,
namely, Parbhani Kranti x Gujaral Okra-1 and

REFERENCES

of general and specific
on to diallel crossing
9 463-49],

Griffing, B. 1956. Concept of
combining ability 1n relad |
systemn. Awst J. Riol. Sci.

B. 5. H B. Singh and P. 5. Gupla, 1958,

Joshi, . .
Siudies in hybrid vigour - 11 bhindi. Jadian
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Kulkarni. LU G 5 5. Paiel .HJII'J Y. 5 Meiker 194

Combining ability analysis and helerosis o

Tl

Farbhani Kranti x Punjab Padmini having high
sca effects involved good x good combiners.
The other superior cross combinations involved
good x average; good x poor and poor x poor
combiners. This clearly indicated that all type
of gene interactions were involved in the expression
of sca effects in this material for the characters
studied. Thus crosses showing high sca effects

.or high heterotic response involving one good

and -one poor general combiner could produce
desirable segregants if dispersal of alleles or
genic interactions acted in the same direction
to maximise desirable plant attributes. Therefore,
some sort of intermating may be adopted to
exploit heterosis for obtaining desirable segregants
in such crosses.

The present study identified parents,
Parbhani Kranti Gujarat Okra and Punjab Padmini
as good general combiners for yield and most
yield contributing characters. Itis, therefore, suggested
that intermating of randomly selected progenies
in early segregaling generations (especially in
F, and F)) obtained by crossing these parents
will release the hidden genetic variability through
breakage of undersirable linkages involved In
difterent characters. It may produce an alite
populations for selection of high yielding lines
In advanced generations.
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Heterosis Studies in Sesamum (Sesamum indicum L.)

L. J. Navadiya, P. R. Godhani and R. 5. Fougat
Gujaral Agricultural University, Sardar Krushinagar

ABSTRACT

Heterosis in sesamum was studied in a set of
of variance indicated highly significant difference fo

10 x 10 diallel cross excluding reciprocals. Analysis
r all the characters suggesting the presence of genetic

variability in the material studied. The magnituded of heterosis was high for yield per plant, plant height,
mumber of effective branches per plant and number of capsules per plant. Whereas days to flowering,

days to maturity, 1000 seed weight and oil content bad low heterosis. Hybrid RT-126 x OMT-3 manifested
highest heterobeltiosis (101.59) for yield per plant. 2

INTRODUCTION

Oil seeds play an important role in agricultural
economy of India. Among the different oil seed
crops grown in the country, sesamum (Sesamum
indicum L.} ranks third after groundnut and mustard,
It has high protein (19.3%) and high Fmpnnh:n
of mathionine (3.4%). The genetic sl.ydms made
50 far to improve yield potential of this crop are
inadequate. Therefore, @ study wasl undertaken
lodetermine the magnitude of helerosis insesamum.

MATERIALS AND METHODS

genetically ~diverse genotype  of
segamum. viz.. Gujarat tl 1 (g. W-1), Mrug-1,
Phule til-1 (Pai-1), RT-126, AHT-3B, AT-37, AT-
46 K-1, OMT-3 and 59-827 were selecled for
thc; 51u.[lll:||' Thase WG C.Fﬂbﬂﬂd- in all possible
gxcluding  reciprotals dunng khant

Ten

combinations

fd

(Received on 29th Oect., 1993)

1988. The resulting 45 F1 hybrids and their parents
wera sown in kharif 1989 in randomized block
design with three replications in a single row
plot of 20 plants spaced 15 cm apar, with row
spacing of 45 cm. Five plants were randomly
chosen from each treatment for recording data
on days to flowering, plant height, number of
eflective branches per plant, number of capsules
per plant, days to maturity, yield per plant, 1000-
seed weight and oil content. Helarosis over batter
parent (heterobeltiosis) and over standard chack
(economic heterosis) was compuled and its
significance was tested by comparing thesr means
with the help of appropriate standard arrors

RESULTS AND DISCUSSION

Significant diffarences among genatypes and
hybirids wera observed for all the characters studied

(Table-1). Significant parental diferences were
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aisn ctserved for all the characters excep! number
of capsuses D DNt and ywedd per plant. Parents
vs. ybnds vanances were signdficant for all the
characters excect days o flowenng and days
B2 ""':&‘-'..:'F}'

The mean perfermance of ten parents and
per cent heterosis over better parent and standard
check for yield and yield co itributing characters
of heterobc crosses are presented in Table-2.
Those crosses having desirable significant
hetercbeltiosis over befter parent for yield per
plant were dscussed only for brevity purpose.

For days to flowering, three crosses
exhibited negative significant heterosis over better
parent, while standared heterosis was also
observed in three crosses. The hybrd Mrug-1
x AHT-38 showed highest hetercbeltiosis (-6.71)
foiowed by G.ti-1 x AT- 46 (-5.83) and AT-
46 x OMT-3 (-4.74). In case of days to maturity
none of the hybrids manifested desirable and
significant heterobeltiosis and economic heterosis.
These results are in accordance with Fatteh (1978)
and Tyagi and Singh (1981).

For plant height only two hybrids exhibited
positive significant heterobeltiosis and ten crosses
depicted positive significant economic heterosis.
Tallness is considered as desirable attribute
but most of the crosses in the study have
expressed negative heterosis over their respective
better parents. In case of number of effective
branches per plant only one hybrid showed
positive significant hetercbeltiosis and two hybrids
manifested positive significant standard heterosis.
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High magnitude of heterosis was cbsarved for
number of capsulés per planmt. The hybrd RT-
128 x OMT-3 exhibited highast hetercbaltiosis
(73.39) followed by G.tik1 x AT-46 (86.14) ang
Mrug-1 x At-46 (44.70). Similar results were
reported by Shrivas and Singh (1981 and Godawat
and Gupta (1285).

In case of seed weight, seven hybrids
exhibited positive significant hetercbeltiosis but
none of these showed economic heterosis for
this trait. With regard to cil content only three
crosses showed positive significant hetercbeltiosis
but most of the crosses manifested positive and
significant economic heterosis. The highest standard
heterosis was recorded by P.Ail-1 x RT-128 (9.47)
followed by AHT-38 x AT-46 (4.11).

For yield per plant, fifteen cross combination
exhibited significant positive heterobeltiosis. The
hybrid RT-128 x OMT-3 depicted highest heterotic
value (101.58). High heterobeltiosis was also
reporfed by Satani (1982) and Shrivastava and
Singh (1968). Five crosses showing significant
positive heterosis also exhibited significant positive
heterobeltiosis. Most of the crosses showed positive
heterobeltiosis indicating that dominance variance
is responsible for the yield per plant, hence simple
salection would be eflective for improvement of
the high yielding lines of sesamum.

The expression of heterosis for yield per
plant in the hybrids might be due to heterosis
found in imporiant yleld contributing characters,
viz. number of effective branches per plant and
number of capsules per plant.

Fatiech, U. G. 1978 Swdies on combining ability
and heterosis in sesamum (Sesamm  (adicum
L.} Unpublished M. Sc. (Agrn.) thess
CGujarat  Agricultural  University, Sardar
Ko rushmagar
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Graphical Analysis of Some Economic Characters in Pigeonpea
(Cajanus cajan L.) Millsp.

H. R. Dhameliya* and A. R. Pathak
Department of Plant Breeding and Genetics, GAL, Sardar Krushinagar - 385 506

ABSTRACT
The nature of gene action involved in the inheritance of pod length, branches per plant, number

of pods per plant and seeds

per pod were studied in Pigeonpea (Cajanus egjan (L.) Millsp.). Graphical

analysis revealed the prevalance of additive gene action for number of pods per plant, whereas non-allelic
interactions for the other traits. Overdominance was observed for the inheritance of branches per plant
and number of pods per plant, whereas partial dominance was predominant for pod length and number
of seeds per pod. Both additive and non-additive gene effects may be simultaneously exploited through

recurrent selection for improvement of these traits.

INTRODUCTION

Pigeonpea occupies an important place in
Indian Agriculture. Improvement in yield can be
achieved if information is obtained about the genetic
gystem controlling the various characters and planing
of further breeding programme to exploit the fixable
gene effects. Information on the graphical analysis
in pigeonpea is meagre and hence the present
investigation was underiaken to know the genetic
architecture for important characters.

MATERIALS AND METHODS

Ten early maturing pigeonpea cultivars viz.,
ICPL 269, Pusa Sweta-2, ICPL 87, GAUT 82-99,
H 76-208, ICPL 312, ICPL 151, ICPL 8306, BDN
31 and BWR 245 and their hall diallel 45 F',

fReceived on 28nd Febru. 1994)

were evaluated in randomized block design with
four replications at College Farm, Gujarat Agricultural
University, Sardar Krushinagar during kharif 1988,
Each entry was planted in four row plots each
4m long, spaced at 60 x 15 cm, Data were
recorded on 10 randomly selected plants from
each of parents and F,'s. The means were utilized
for graphical analysis following the technique of
Hayman (1954).

RESULTS AND DISCUSSION

All the assumptions of diallel analysis ware
found to hold true as the t* value was found
to be non-significant for all the characters studied.
The graphs for pod lenglh, branches per planl,
pods per plant and seeds per pod are presented
in figure 1, 2, 3 and 4 respeclively.

Prasent addvess : Assil Fred., Depl, of Botany, I'.':.l::-llu-:_‘ﬁ r.l-l-.i.;_pm:ullura, GAL, Junagadh - 382 001
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in the variance-covariance graph for pod
length (Fig.1), the regression line (b = -0.11
+ 0.33) differ significantly from the unit slope,
suggesting the presence of non-allelic interactions
for pod length. Similar findings are also reported
by Patel (1985) in their diallel analysis for combining
ability. The regression line intercepted the Wr-
axis above the oi.gin, indicating partial dominance
for pod length. ICPL 8306 and ICPL 151 possessed
more number of dominant genes, while BON 31
contained more recessive genes. The rest of
the parents lying in the middle along the regression
line had intermediate frequencies of dominant
and recessive alleles. Parental point of ICPL 269
fell relatively far below the regression line indicating
complementary type of gene interaction. Correlation
between parental measurement (Yr) and parental
order of dominance was negative (r = -0.14)
for pod length suggesting that higher expression
of this character was controlled by dominant alleles.
The wide gap between regression line and parabola
curve suggested greater influence of environmeant
on the expression of this characters. For branches
per plant, the regression line (b - 0.49 = 0.22)
deviated significantly from unity in the varance-
covariance graph (Fig.2) indicating role of non-
aklelic interactions in the inheritance of this characters

which was similar to the findings of Malik ef .

al. (1885). The regression line which cut the
Wr-axis below the point of origin revealed
overdominance for branches per plant. ICPL 87,
ICPL 269 and BON 31 and H 76-208 whose
armay points were situated near to the point of
origin possessed most of the dominant alleles.
The array poinis of ICPL 312 and ICPL 8306
were away from the origin indicating thaf they
possessed most of the racessive alleles. Parents
BWR 245, GAUT 82-99, Pusa Sweta 2 and ICPL
151 had equal proportion of dominant and recessive
alleles. The correlation (r = -0.67) of parent means
(¥r) on Wr + Yr was negative and significant

GAU RES. J. 1995, 20 (2,

suggesting thal higher expression of this character
was controlled by dominant allales,

In respect of number of pods per plant,
the regression coefficient (b=0.90 s+ 1.15) dig
not differ significantly from the unit slope, suggesting
the absence of non-allelic inleractions and
independent distribution of genes. The intercapt
of regression line ndicated overdominance (Fig.
d). The dispression of parental array points of
ICPL 151, BDN 31, ICPL 87, Pusa Sweta 2
and ICPL 269 indicated that large number of
dominant genes ware responsible for the control
of this trait and there is less diversity among
these parents. Whereas the parent H 76-208
had the maximum recessive genes. Parent ICPL
312 possessed equal proportion of dominant and
recessive genes. The estimate of correlation coefficient
(r=0.50) between parental measurement (¥r) and
the parental order of dominance (WrsVi) was
nonsignificant indicating an ambidirectional trend
of dominance. Earier, Dahiya and Brar (1977)
reported that high ped number was under the
influence of dominant genes. The slope of
regression line (b=0.46 = 0.44) in the varance-
covariance graph (Fig.4) depan significantly from
unity suggesting predominance of nonallelic
interactions in the expression of number of seeds
per pod. This resulls confirm with Malik af al.
(1985). The ragression line Intercepted the Wr-
axis above the point of origin, indicated partial
dominance for this trait. ICPL 151, Pusa Sweta-
2, ICPL B306, GAUT 82-899, H 76-208 and ICPL
B7 whose amray points occupied positions nearer
o the point of grigin, had most of the dominant
alleles. Whereas the ICPL 312 and HDN 31
had most of the recessive alleles. The array
point of ICPL 269 fell relatively flar below the
regression line indicating complimentary type of
gene interaction. Correlation (r=-0.13) of parental
means (Yr) on Wr + Vr was not significantly
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gifer from zero for seeds per pod indicating
an ambidirectional trend of dominance,

The graphical aralysis indicated that none
ofthe parents had complete set of neither dominance
nor recessive alleles for any of the characters.
Hence concentration of favourable allele In a

populations through recurrent selection could be
achieved for combining high mean performance
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Heterosis in F, Populati

ons of Pigeonpea (Cajanus cajan (L.

) Millsp.)

H. R. Dhameliya and V. K. Poshiya
Department of Plant Breeding and Genetics, GAU, Junagadh - 362 001

ABSTRACT

Pigeonpea F, populaticns could provide a elue to comb
:Hu;ﬂpumﬂththmduhaﬂmpipan.lntheﬂudy,ﬂp

ine beneficial traits of high-yielding ldnqted
opulations were studied for seed yield

: . F ulations were produce :
and primary yield component. These I, pop hi rn-ﬂtmnbmﬂadinnihﬂzﬂﬁ of F, populations)

involving ten cultivars. Heterosisof the F over the high-pare

tions. The heterosis for yield nl'l!' resulted mainly from increase .
o |l 3 . maturity was recorded in 36 (B0% of F,s) F, populaticns.

that high yielding F, can be developed that may contain acceptable levels of

of branches per plant. High heterosis for early
These results suggested
earliness.

INTRODUCTION

The primary limitation of commercial use
of F, population of pigeonpea is expensive on
account of high cost of F, seed. Usage of F,
seeds is increasing among public programmes
and in private seed companies. Information about
heterosis among hybrid combinations is essential
lo optimize F, seed development. At prasent,
limited information is available.

Research on varelal hybrids of pigeonpea
based on genetic male sterlity (Reddy et al
1977} has demonsirated considerable heierosis
for seed yield (Green ef al., 1978). The research
reporied was conducted o provide information
on the potential value of F, population for yield
and cerain yield components among selected
group of 10 cultivars

d pod number rather than number

(Received on 13th June, 1994)

MATERIALS AND METHODS

Ten short duration pigeonpea cultivars,
viz. ICPL-269, Pusa Sweta 2, ICPL 87, GAUT
82-99, H 76-208, ICPL 312, ICPL 151, ICPL
8306, BDN 31 and BWR 245 and their haif
diallel F,s, were grown in randomized block design
with four replications at the Research Farm
Gujarat Agricultural University, Sardar Krushinagar
during 1990. Each entry was grown in a 4
rows plot of 4.0 m length, spaced at &0 X
20 em Standard cultural practices were followed
throughout the groaing season. Ten plants ware
randoinly  selectad to  record  observabions.
Heterosis of F,  population  for  seed yiald
componants were  moasurad comparing @ach
speciic F, population with the respective high
parent using the meathod of meaningful paired

obsarvalions.
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RESULTS AND DISCUSSION

The analysis of variance indicated the
prasence of significant variation among genotypes.
pifferences between hybrids and their parents
were significant for seed yield and yield components,

indicating the presence of heterosis in all traits
in the F, generation,

Twenty-seven of 45 F. populations had
negative and significant hetercbeltiosis for days
to 50% flowering, whereas thirty-six F, populations
exhibited negative and significant heterobeltiosis
for days 1o maturity. Heterosis for plant height
ranged from - 36.36 to 3596. Six hybrid
combinations exhibited positive heterosis over their
respective betler parent and nine had significantly
negative for plant height. Out of 45 only 4 F,
populations showed significantly positive and one
negative heterobeltiosis (HP heterosis) for number
of branches per plant. For number of pods per
plant, thirteen F, populations had more pod number
than their respective high parents. Heterosis for
pod number was the major determinant of the
seed yield in best performing F, populations.

Positive F, HP heterosis for seed yield
was observed in 9 out of 45 F, populations.
The parent BWR 245 was involved in six of
these nine populations. GAUT 82-99 in four and
ICPL 312 and ICPL 83086 of were involved in
three populations, as one of Ifr:_a parents. The
highest yielding F, population derived i@m GAUT
B2-99 x ICPL 312 out yielded the high parent

by 124.56% and highest yielding parental cultivar 1

ight F, populalions
H -? p 15_5%_ Thﬂ Elg 2
sl arosis, yielded 64 to 100%

h sitive HP het
showing po as H 76-208.

increased seed yield

.

5.3

The F, population resulting from a eross
of two cultivars that differed by any number of

unlinked loci is expected to lose 50% of the

F, dominance effects, whereas the additive effects
should be constant from one generation to the
next (Hayman, 1958). Therefore, it seems
reasonable to infer that SCA effects in F. should
be less important than in the F,. In the present
sludy F, HP was obsereved for seed yield, number
of pads per plant and eariness for several hybrid
combinations. These results probably indicate that
epistasis and/or dominance effects for F,
heterosis in pigeonpea could be important to a
certain extent. F, populations exhibiting significant
F, HP heterosis for seed yield also had significantly
higher number of pods per plant than HP. The
highest yielding F, population GAUG B82-99 x
ICPL 312 exhibited increase of 124.56% in yield,
80.52% in number of pods per plant and 19.92%
in plant height, compared to its high parent.
Considering F, HP heterosis, 20% of the F,
populations showed a significant increased in seed
yield, 29% for number of pods per plant, 9%
for number of branches per plant and 13% for
plant height; whereas decrease in 60% for days
to flowering and 80% for days to maturity over
their high-parents which has great importance
for per day productivity. High heterosis was for
number of pods per plant and branches per
plant and seed yield per plant were also reported
by Singh ef al (1983) and (1989).

It is observed that performance of a number
of F, populations deviated from expected values,
based on an additive model suggesting that the
parents of F, can not always be chosen on
the basis of their own performances.
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Combining Ability Analysis for Yield Components in Pearl Millet

K. V. Pethani* and R. L. Kapoor
Haryana Agricuftural University, Hissar, Haryana 125 004

ABSTRACT
Aline x tester analysis using 6 females and 16 pollinator parents was employed to study the combining

ability for days to ear emergence, plant height and 500 grain weight under three environments. Both non-
additive and additive genetic variances played an important role. However, former was more important

for days to ear emergence and plant height, whereas
the components interacted with the environments.

latter for grain weight. For all the characters both
However, non-additive genetic variance was found

mare responsive to environmental changes. Complementary type epistasis was responsible for crosses
baving high desirable sea effects. Per se performance and gea effects of parents were related for days
to flowering and plant height. The sca effects and mean performance of hybrids were not related for thess

characters,

i

INTRODUCTION

The combining ability for grain yield of
Farenls depend upon varous complex genic
Ntetactions of yield components which cannot
Be fulky judged by phenotypic performance and
“lzptation qualities. The combining ability gives
¥ Indication of the genic behaviour of the parental
Maleral, It is, iherefore, desirable to select the
F4fenls for hybrids on the basis of their combining
iy and its interaction for downy mildew disease
9 grain yield for this material in pearl millet
pﬂ""fsr:rum typhoides (Brum. f Stapf and C.
E Hubb) has already been reported (Pethani
:J al. 198p and Pethani and Kapoor 19'3.'4]'-
h'ET"l'Tﬂrn. present  paper involved information
% Bneral andg specific combining ability varances

{Received on 10th Janu. I385)

and effects for three yield components viz. days
to ear emergence, plant height and 500 grain
weight over three environments.

MATERIALS AND METHODS

Male slerle lines '5071 A’ ‘5054 A', ‘5084
A,'23DA’ and 126 0.A" and an open poliinated
line "HC 73-1' were crossed with 16 pollinated
parents derived from diverse multiple parantage,

salected from progenies of hybrids aftar intermating
and selfing.

Each entry was sown in 11 x 11 simple
lattice design including 22 parents, 96 F', hybnds
and 3 checks., Three expedmenis wera laid out,
two at Hissar (E and E, with 4 and 2 reglications
respoctively) in Haryana and one at Kodinar (E,

(Gujaral)

Research Scentst ((lseeds), (Mseeds Hesearch Slaon, Gujaral Agriculiural Univarsity,
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with 4 replications, normal sowing and medium
fertility) in Gujarat. E, was normal environmenl
with high fertility, whereas E, was with delayed
sowing and medium ferdility. Each entry was sown
in a single row plot of 3 m length, 60 cm apan
maintaining plant to plant distance at 20 cm.

Five plants were selected randomly to study the -

days to ear emergence, plant height (cm) and
500 grain weig.t (g). The genelic parameters
were estimated by line x tester analysis (Kempthome,
1957). For estimating the general and specific
combining ability effects and their interaction with
emvironment, the linear model similar to the one
used by Pethani et al (1980) was used.

RESULTS AND DISCUSSION

The ANOVA for the experimental design
revealed significant differences for days lo ear
emergence, plant height and 500 grain weight
among hybrids, males and females in all the
three environments. The relatively higher magnitude
of vanance due to parents vs hybrids indicated
heterogis for these characters.

The analysis for combining ability indicated
significant mean squares due to females, males
andfemales x malesinteractionin allthe environments
as well as on pocled basis for all the three
characters (Table 1 & 2). The magnitude of variance
component of general combining ability (gca) of
females (Gi., o*f) was of higher order than that
of males (G,, o’m) in most of the cases (Table 1).
The preponderance of o'f as compared lo o'm
to gea varance for these characters may be
attributed either to the effect of sterile cytoplasm
or to the presence of matermnal effect or both
with greater genelic diverse.

The varance componenls due to specific
combining ability (sca) and general combining
ability (gea) were important with preponderance
of non-additive genetic variance for ear emergence

GAU RES. J. 1995 2 1,

and plant height in all the environments ang
on pooled basis (Table 1 & 2). These resyg
are in full agreement with the previous repong
(Ramanujam and Verma, 1976; Basavaraji et g/
1980) for days to ear emergence and plant height,
Contrary to this, Pokhriyal ef al. (1876) and Kapoor
at al. (1979) teported higher magnitude of o
gca for days to flowering and plant height. For
sead size both the genetic components were
important but with preponderance of additive genetic
variance. For this character, a majority of the
previous studies supported the result of present
study (Singh and Murty, 1974). Higher magnitude
of non-additive gene effects for seed size was
reported by Pokhriyal et al (1974).

Further, significant interaction with
environment for the combining ability variance
on pooled basis for females (G. x E), males
(Gj = E) and hybrids (5ij x E) for ear emergence
revealed importance of both the genetic variances
with greater importance of non-additive genetic
vanance 1o environmental changes (Table 2.
In case of plant height and 500 grain weight,
environmental interaction of females gca variance
component (Gi x E) was significant against its
interaction of hybrids with environment (Sij X
E), whereas environmental interaction of males
gca vanance component was nonsignificant. This
indicated stability of males additive genetic
variance, whereas females addilive and
non-additive genetic variances of hybrids were
highly sensitive to changing environments. Pethani
and Kapoor (1984; 1985) reported preponderance
of non-additive genetic variance for grain and
fodder yield in this material. The low value o
a'sca / o'gca (<1) for grain weight together
with high heritability values in all the environments
further substantiate the greater role of additiv
gene effect for grain weight. Evidently respons®
o selection for high grain weight would be effective:
which increases the frequency of desirable addi"®
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gene. For days to earing and plant height, with
greater magnitude on non-additive gene effects
in presence of additive genelic variance and
their sensitivity to environments alongwith high
heritability indicated that desirable change may
be attainable with a system that can exploit
both the genetic effects simultaneously. Breeding
for restorers and/or male-sterile maintainer lines
by recurrent selection of selfing and infer se
mating method could mean exploitation and
accumulation of fixable type of gene effects
and at the same time maintains desirable
heterozygosity for exploiting the dominance gene
effect may prove to be beneficial in improving
the parental lines and combining these characters
at desirable level alongwith high grain yield and
tolerance to downy mildew by adopting appropriate
breeding approaches (Pethani ef al, 1980).

The estimates of gca effects (Table 3)
revealed that ‘S054 A', '5094 A', 'H 66' and
'H 112" were good general combiners for early
ear emergence and dwarfness but were poor
combiner for grain size. 'H 130-2' was good
general combiner for earliness but was average
combiner for plant height and grain size '23 DA’
was good combiner for late ear emergence,
dwarfness and bold/grain size. 126 DA’ was
good combiner for taliness and bold grain size
alongwith lateness. This revealed that *126 DB,
"H 232" and ‘23 D B' possessed genes for boldness,
whereas 'H 130-2, 'H 112, 'H 66, '5054 B
and ‘5094 B' possessed desirable genes for
earliness. Pethani et al. (1980) and Pethani and
Kapoor (1984) also reported good general combining
abllity for grain yield and resistance to downy
mildew disease for parenls '5054 A', 5094 A,
and 'H 112, For downy mildew resistance "126
DA and 'H 66" were reponed as good combiners
bul were poor combiners lor grain yield. Hence,
these parenis can serve as an uselul materal

GAU RES. 11995, 20,

for improvemaent through recombination braading
and for gatting elite restorer (R) and maintainer
(B) linas having earliness, bold grain, resistance
to downy mildew with desirable height for high
grain yielding hybrid combiners

Out of total 96 crosses, elaven crosses
axhibited desirable negative significant sca affects
for days to ear emergence. Thirtean crosses
had significant sca effect for tallness and 2 crosses
had for dwarfness. Seven crosses showed high

sca effect for grain size.

The cross ‘126 DA’ x 'H 49' exhibited
the desirable lowest significant sca effects for
ear emergence followed by ‘5054 A" x 'H 482
The high specific combiners for grain size were
‘5004 A' x ‘H 232", '5094 A’ x ‘H 206", ‘5071 A’
x 'H 130-2" and '5071 A' x 'H 132-2° in linear
order.

Most of the crosses showing significant
desirable sca effects for these three characters
involved one good and one average or even
negative general combiner and such crosses could
produce transgressive segregants of the additive
genetic system in the good combiners and
complementarv epistatic effects in the Fs act
in the same direction to maximise the desirable
plant attributes. Pethani and Kapoor (1984) reported
high sca effects in a cross for grain yield which
was responsible due to complementary type of
epistasis in this material. Cytoplasmic - genenc
male sterility, which is already established in
this crop, could be successfully exploited for hybnd
production and this may efficiently and affectively
be used for the above types of genatic bahaviour
invohlved.

‘5054 A' x 'H 192-2' and 23 DA x H
112" had significant desirable negative sca affects
for days to ear emergence. These hybrids were
also highly responsive 1o environmental changes
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TABLE 2
pooled analysis of variance for combining ability.
IIf'-'n;r:'a:'n‘r'r:ar'r df Days to ear Flant 500 grain
due 1o emergence height weight
[\
Combining ability analysis
Females (Gi.) 5 103.17; 5586, 1153,
Males (G)) 15 55.9°" 1638 " 059"
++ . -
Females x males (Sij) 75 13.3** 667" 0.25""
Environments (E) 2 Tﬂﬁjﬁ ElﬁE‘-Eﬂ 17.5 !1'.'-‘
+ + B o
GixE 10 15.6** n* 0.645""
: . +—+
GixE 30 12.2** 175 . 0.110**
G -H-
SijxE 150 4.9%s 289 ** 0.101**
Error 665 0.91 20.3 0.055
Yariance components
Females (Gi) 1.65 113.9 0.223
Males (G) 1.96 28.8 0.018
Females x males (5Sij) 2.3] 136.0 * 0.051
GixE 0.67 283 0.036
GixE 122 -13.8 0.00
Sijx E 4.106 2385 0.046
osca 2.806 136.0 0.051
d*gea 1.733 90.7 0.167
I.\ﬁ‘:ca.fu“gca 1.619 1.50 0.306

**p =001 against pooled ermor, ++p = 0.01 against interaction.
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jor grain and fodder yield (Pethani and Kapoor,
jg84; 1985; 1986). Likewise '5004 A X 'H 208
possessed high sca effects for taliness ang bold
grain size, whereas 23 DA’ x 'H gg' was good
combiner for taliness bul was average combiner
for grain size, however both these hybrids were
observed with high sca effects ang high mean
performance for grain yield (Pethani and Kapoor,
1984). Hence, these hybrids canbe directly exploited
for these characters including grain yield.

Dwarfing is an important character in this
crop for easy maintaining and developing ‘R' and
¥ lines. High grain yielding hybrids (Pethani and
Kapoor, 1984; 1986) had mostly high sca effects
lor taliness. Thus dwarf hybrids with higher grain
yield could be made if the possible association
between grain yield and plant height is broken.

A high positive comelation between per
s¢ performance of the parents and the estimates
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of gca eflects was cbserved for days to ear
émergence (r = 0.659**) and plant haight
(r = 0.636*). This suggested thal high per
se performance would yield good general combinar
for, these two characters, However, the absence
of such association for 500 grain weight indicated
that the choice of parents should be based
not only on their mean performance but also
its merit on combining ability in cross combination
for grain size., Absence of association between
per se performance and sca effects of the hybrids
evidenced the utility of working out the sca
effects for all the three characters. _
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Model Size Group of Banana Prawn Penaeus merguiensis
‘ (de Man) at Okha*

A. D, Dholakia ** and N. D. Chhaya
College of Fisheres, Gujarat Agricuitural Unbvarsity, Veraval - 362 265

ABETRACT

In order to get monthwise length frequency of Banana prawn Penaeus merguiensis de Man, prawn
weére measured from landings at Okha. Total length in mm and weight in gms were measured at every
16 days interval. It is observed that model size of male increases from January to May, decreases in
June again increasing in July. Becond decreasing is found in November and it increases from December.

Similarly model size of female also shows two peak one in June and second in Oetober.

INTRODUCTION

To determine age and growth trend of
fishery in commercial prawn catch of male and
female Penaeus mergulensis (de-Man). Study of
gize group in different months is necessary. This
will also help in finding out structure of population.

MATERIALS AND METHODS

Model size group

It is advieabla to amve al Model size
group at given length frequency monthwise. In
order 1o do so, random samples from landings
at Okha were taken during 1961-62 and 1982-83,
Samples were also collected on board or fishing
vessel while on brooder colleclion Irips. Tolal
length in mm Carapace length in mm. and weight
in gms were measured separately lor both males

(Received on 27th Dec. 1993)

and females. Observations were made every 15
days.

A total of 1527 females and 1225 males
were measured. They were grouped into 5 mm
size groups, from 110-115 mm onwards. A
percentage of each size group compared to total
sampled size of each month was calculated

RESULTS AND DISCUSSION

Fig. 1 and 2 indicate monthwise modél
size group for male and female of P. marguianss

Monthwise details of size groups and model
size groups as well as parcentage of model gize
groups are discussed.

Model size group for females
In January females under 140 mm wer

_-_._-_-_l—.'

* A Par ol PhD thesls submilled W0 Saurashira Undversity
** Prasanl address : Associale Research Sclentisl, Head of Fisheres Fesearch Station, Gujarat Agricultural Lniverst

Sikka (Jamnagaer); Gularat 362 001
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not seen. About 45% ol total females were in
between model size group of 161 to 180 mm.

In February 21.43% were found in 171-
175 mm group. The remaining were in between
141-145 to 1B1-185 mm group.

In March 25.81% of females were from
model size group 161-165 mm and 16.13% in
171-175 mm group.

* In April 6.66% were found in 110-115 mm
group which shaws the entry of early adult females.
However, 11.66% were found in 166-170 mm
group and 191-195 mm group each. 16.66% in
171-1B5 model size group.

In May, in females, it was noted thal 186-
190 mm size group confributed 35.71% and 151-
155 mm size group contributed about 21.5% followed
by 136-140 mm size group 14.28%. Minimum
and maximum group observed were 131-135 mm
and 201-205 mm.

In June also maximum percentage 15.78%
in size group found in 186-190 mm. However,
161-175 mm groups contributed about 33%.
Minimum and maximum size group range found
were 116-120 mm and 251-155 mm group
respectively.

In July the maximum percentage of size
group is seen in between 171-185 mm. Size
increasing trend from 156-160 mm to 171-175
mm could be seen. Maximum size group recorded
was 191-195 mm group.

In August trawlers wera nol in operation.

Hence only gill net calch was landed which shows
selective size group.

In Seplember, size group vared from 126.
130 mm o 191-195 mm group with a maximum
size group 171175 mm followed by 156-165
mm and 176-185 mm groups.

GAU RES. J. 1995, 20 3,

in October, the size group range was from
126-130 mm o 210-205 mm group shows the
growth of females. The maximum number in size
group of 181-190 mm was observed. Here second
peak in size increases is found.

Once again in November minimum  size

: group recorded was 110-115 mm and maximum

of 196-200 mm. Maximum number in 161-185
mm group followed by 171-175 mm about 14%.

In Dcecember, size group was ranging in
between 131-135 mm to 181-185 with a maximum
in 141-145 mm (27.74%) followed by 151-155
mm group (about 17 to 20%).

Model size in males

Monthwise model size group observed in
P. merguiensis males are as under :

In January size group was in between
126-130 mm (16.66%) to 146-150 mm (16.6%)
group with a maximum 50% in 136-150 mm
size group was observed.

In February size group recorded was
between 131-135 mm to 1486-150 mm with 2
maximum 44.4% in 141-145 mm group followed

by 146-150 mm group (33.33%) which shows
the growth of males.

In March size group ranged from 126
130 mm to 171-175 mm group with maximum
number in 141-145 mm (25%) followed by 13"
140 mm group 21.43%.

In April, size group recorded was I
136-140 mm 1o 156-160 mm with a maxims™
(50%) in 141-145 mm group.

In May, size group was ranging from 125
130 mm to 181-185 mm group with a maxims”
number in 151-160 mm group (36.11%) folowe?
by 156-160 mm group 16.67%.
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In June minimum size group 110-120 mm
group was recorded which indicates new in adult
size and about 57% in size range of 126-135
mm group. The maximum size recordad was
in 171-175 mm group.

Males found in July was in between 121-
125 to 181-185 mm group with about 43% in
size range of 171-175 mm group. Only one male
was in the size group of 188-19g mem.

In August as trawler was not in operation,
only gill net catch was taken and hence anly
selective size group was cought.

In September, size group range in male
found was in- between 126-130 mm geoup to
146-150 mm with maximum number in 146-150
mm group (about 33%).

In October, size range was found between
130-135 mm to 166-170 mm group with maximum
number (30.55%) in 150-155 group followed by
141-145 mm (25%) size group.

in November, once again the minimum
sizé¢ 110-115 mm was found, with a maximum
number in about 25% in 131-135 mm group
followed by 121-125 mm group about 16.4%
indicates new entry in adult male P. margivensis.
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Maximum size group recorded was in 156-160
mm.

In December, size range was in between
116-120 mm group with maximum in 148-150
mm size (24.74%) followed by 126-130 mm group
and 141-145 mm group about 17 to 20%.

On Saurashtra coast, spawners of P
Merguiensis were more during October to
December and March-April. In February mature
prawns were not seen. However, maturing prawns
formed 50% of total adult prawns.

Lalita Devi (1985) has observed (at Uppada
near Kakinada) that P. merguiensis fishery was
good during January-February and July-September,
Size ranged from 100-214 mm with majority in
size range 170-190 mm during January-February
and 120-140 mm during rest of the year.

Nandakumar (1988) have observed that
near Kamataka most of the females of P,
merguiensis were in 106-215 mm size group.

While on Saurashira coast at Okha landing
centre size range of females of P. merguiengis
observed by author was from 110-255 mm with
maximum of 185-190 mm group in May - June.

Mandukumar G. 1988, Observation on the fishery

of Banana prawn along the north Kanara
coast with notes on jts scholling behavicur

and migration. Mar. Figh, Infor. Serv., T
& E Ser. 81 : 1395,
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Screening of Brinjal Varieties Against Insect Pests

M. M. Patel, C. B. Patel* and M. B. Patel
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ABSTRACT

Twenty eight varieties of brinjal were screened against insect pests out of which Pusa purple
long, Pusa purple cluster, Junagadh long, Pusa kranti, 5-71-5-39.9, 8-T1, 21-4-22 and Arka kusumkar
were found to be comparatively resistant to brinjal fruit and shoot borer (Leucinodus orbonalis Guen.},
variety Manjari gota to jassid (Amrasca biguttula biguttula Ishida) and whitefly (Bemisia tabaci Gennadius),
and varieties Manjari gota, B-47, Local green, Pusa kranti, Arka kusumkar and S-71-21-4-22 to aphid

(Aphis gossypii G.}.

INTRODUCTION

Among the solanacecus vegetables, brinjal
(egg plant) is extensively grown in India, and
is very popular among people of all social strata.
in India, it is an important article of diet and

consumed in variety of ways. Brinjal crop is attacked

by a number of insect pests from the time of
planting till its harvest. Brinjal fruit and shoot
borer (Leucinodus orbonalis), aphid (Aphis gossypii),
jassid (Amrasca biguttula biguttula) and whitefly
(Bemisia tabaci) are the important pests of brinjal
out of which fruit and shoot borer-is the mosl
destructive pest and causes damage to both shoots
and fruits of brinjal (Mehto gt al., 1980). Gangwar
and Sachan (1981) reported that damage due
lo this pest varied from 26.3 to 62.5 per cent
on brinjal fruits. Sucking pests Viz. Jassid, whitefly
and aphid occur regularly on brinjal crop and
cause enormous damage DYy sucking cell sap
from the leaves.

(Received on 27th Oct. 1993

Various workers have screened varieties
of brinjal against fruit and shoot borer, jassid,
whitefly and aphid in India (Mote 1981; 1982
Mallik e al, 1986; Pawar &l al., 1987 and
Anonymous 1988; 1990). Efforts have been made
to screen brinjal varieties against borer and sucking
pests under Southem Gujarat conditions.

MATERIALS AND METHODS

The field trial with twenty eight varehies
of brinjal was conducted during 1990 at College
Farm, Gujarat Agricultural University, Mavsari (Gul.)
adopting randomized block design replicated twice.
The varisties under test were kepl unsprayed
throughoutthe crop peried and all other recommended
agronomical practices were followad for raising
the cultivars of brinjal. Observations on haalthy
and damaged shoots by brinjal shoot and frul
borer were recorded from three rahdomily selected
olants at fortnight interval and per cent shoo

* Presanl address ©

* pErol. & Head, papariment of Entomology. M. M. Caollege of Agricullure,

GAL, Navsar
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damage was worked out, In cage of fruit infestation.
number and weight of healthy ang damaged fruits
were recorded at the time urpil::{-:ing. Thepe rcentage
iuit damage was calculated on number and waight
of healthy and damaged fruits.

The populations of jassid. whitefly and aphid
were recorded from three leaves, one each from
top. middle and bottom pan of three randomly
selected plants at fortnight interval starting from
15 days after transplanting in each variety.

RESULTS AND DISCUSSION

The data in table 1 indicated that the
nfestation in shoots varied from 3.83 to 14.96
percent in different varieties. The per cent infestation
n shoots was comparatively low in variety Pusa
g (3.83) which was at par with the varieties
Pusa purple cluster (4.32), Pusa Kranti (4.85),
“nagadh long (4.78), S-71-5-39-9 (5.42), 5-71-
¢1-4-22 (5.51) and Arka kusumkar (5.91). The
variely Gulabi was found to be the most susceptible
Wih 14.96 per cent shoot damage and was al
#ar with Junagadh ravaiya (12.23), G. B. 6 (11.33),
333 (11,18), Arka navneet (11,71 and B-3(10.96).

Fruit infestation (6.50) was recorded to
% lowar in Pusa purple long and It was at
P4 with Pusa purple cluster, Junagadh long,
"Usa Kranti, §-71-5-39-9, Arka sheel, S-71-21-
“22, Chakalashi doli and Arka kusumkar. The
"&iely Gulabi was found to be the most susceptible
2.70) ang was at par with Junagadh ravaiya.

The results on percentage welght of ::'ramagn:
M showed thar Pusa purple long was foun
% the mogt resistant variety showing "":_::?r
“r“"‘“ﬂﬁ of damaged frults (6.45). The va IhI:
Ulghy was found to be 1he maost suscepl .
“y Showed 22 15 par cent weight of d‘ﬂmﬂ?“
e od was at par with Junagadh ravalyd.
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Varieties Pusa purple cluster and Pusa purple
long have been reported to be fairly resistant
to shoot and fruit borer, while varieties Arka
kusumkar and Pusa kranti as the least susceptible
(Gill and ‘Chandha, 1979; Mote, 1981; Yain and
Rathaiah, 1984 and Pawar et al, 1987).

Jassid population was found to be the
lowest (1.99 jassids/ 9 leaves) in variety Manjari
gota followed by Pusa purple long (4.48), Pusa
kranti (4.57) and Doli-5 (6.51) (Table 2). The
varigties Arka sheel and Suphal were found to
be the most susceptible in which jassid population
was 27.52 and 26,98 per 9 leaves. Pawar et
al., (1987) reported that Pusa purple long and
Manjari gota wera the most promising varieties
for jassid resistance which is in close agreement
with per cent findings.

Whitefly population ranged between 11.97
to 79.46 per 9 leaves (Table - 2). Tha variaty
Manjari gota was the most resistant variety with
the lowest number of whiteflies (11.57). Whitefty
population was 18.89 in variety Doli-5 which was
at par with that in Pusa purple long, Pusa Kranti
Junagadh long and Pusa purple cluster. The rest
of the varieties showed comparatively higher
population of whitefly (26.98 to 79.46). Population
of whitefly was raported to be high on the varisties
Doli-6 and Junagadh long (Anonymous, 1988).

Out of 28 varietios of brinjal, none of
the variety was complelely tree from aphid infestation
(Table 2). However, significantly lower numbar
of aphid was recorded in Manjari gota (27.84
aphids/ 9 leaves) which was al par with that
in B-47 (34.88), Local green (35.96), Pusa kranti
(36.82), Arka kusumkar (37.93) and S-71-21-4-
22 (39.45). Higher number of aphids (more than
120 aphids / 8 leaves) were recorded in Junagadh
ravalya, Surali ravalya, S$-71-5-39-9 and B-51.
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TABLE 1

incidence of L. orbonalls In differe

nt varleties of brinjal.

GAU RES. 1. 199520 3,

Varrefy )
Fruit
ooy Weight Number
1693 (B.4%)
Arka Kusumkar 14.07 (5.91) ;g?; ;T;:jﬂj 2335 (15.71)
Arka Navneet 19.53 (11.17) ‘ 1649 (8.05)
Arka Sheel 1523 (6.90) 16.51 (8.07) .
B-3 19.33 (10.96) 23.87 (16.37) 24.14 “5-71_1
B-5 1707 (8.62) 21.92 (13.94) 21.93 (13.95)
B-15 16.67 (8.23) 23.17 (15.48) 23.34 (15.69)
B-30 1633 (7.90) 2047 (12.23) 20.52 (12.28)
B-33 19.53 (11.18) 22,67 (14.85) 2296 (15.21) |
B-39 19.08 (10.67) 2199 (14.02) 22.14 (14.20)
B-47 18.95 (10.55) 19.59 (11.24) 19.76 (11.43)
B-51 16,85 (8.40) 17.57 (9.11) 17.52 (9.06)
Chakalasi Dol 16.29 (7.86) 16.95 (8.49) 16.79 (8.34)
Doli-§ 15.51 (7.15) 18.12 (9.67) 1798 (9.5%)
GB. 6 19.67 (11.33) 2444 (17.11) 24.62 (17.35)
Gulabi 1276 (14.96) 28.08 (22.15) 28.46 (22.70)
Junagadh Long 12.63 (4.78) 15.54 (7.18) 1590 (7.51)
Junagadh Ravaiya 2047 (12.23) 26.68 (20.16) 26.96 (20.55)
Local (Green) 17.09 (B.64) 17,04 (14.08) 2202 (14.06)
N S e (1) 2108 (12.93) 2111 (1297)
Pusa Kranti o 1245 (4.65) 1595 (7.55) 1593 (1.53)
e Ahea | mem  usae
516 Iﬁlﬂ (8.15) ;”1 g i
. T 038 (12.13) 20,45 (12.20)
5-71-5-39.9 1346 (5.42) 1635 (7.92) 1622 (1.80)
§-71-21-4-22 1358 (5.51) 1661 (817 iy 34)
§-71-31-24 16.17 (1.75) 2564 (1872) i e
Suphal 18,13 (9.68) 2.5 ; ; (187
Surati Ravaiys 1861 (1018 ¥ (18.65) 25.38 (18.37)
- J 2441 (1707 24.49 (17.18)
§ Em. % 1.22 07 L
CD. (P = 0.05) 144 e, 0.79
C. ¥. 10.3K ";2 2.30
o 5.4

I Figures in parentheses are
transformed values.

e

I

retranslormed val =
dlves from angular iChles, Fiﬂ”ﬂ!& outside Pmnlhﬂ‘ﬁl:! are mﬂl]m
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TABLE 2 ;

population of jassid, whitefly ang aphid in different cultivars of brinjal.
Variery Average number/9 [eaves

Jassid WhitefTy Aphid
Arka Kusumkar 4.00 (15.00) 488 (22.81) 6.24 (37.93)
Arka NMNavneet 442 (18.54) 343 (28.48) 6.75 (44.56)
Arka Sheel 3.34 (27.52) 362 (30.58) 7168 (57.98)
B-3 4.18 (1647) 7.23 (51.27) Q.11 (B1.99)
B-5 4.24 (16.98) 591 (33.93) 1.78 (59.52)
B-15 2.98 (7.88) 529 (26.98) 797 (62.52)
B-30 4.30 (17.49) 7.03 (48.42) 8.69 (74.52)
B-33 374 (12.99) 8.97 (79.46) .07 (81.26)
B-39 331 (9.96) B.24 (66.89) 7.54 (55.85)
B-47 4.06 (1548 6.32 (38.94) 5.99 (34.88)
B-51 3.86 (13.89) 5.52 (2047) 12.40 (152.76)
Chakalasi Doli 4.58 (19.97) 543 (28.48) 6.86 (46.06)
Doli-§ 2.74 (6.51) 4.46 f;:-zz: ;-;g :::-:::
gl i “:-;:j :?: 1:49.93: B.S1 (71.42)
Gulabi har e 489 (2291). 767 (57.83)
Junagadh Long S 6.55 (41.90) 1102 (120.44)
Junagadh Ravaiya .4.3{# EIT-::J 7:55 (56.45) 6.08 (35.98)
Local (Green) gty 346 (1197) %/ 5.38 (27.94)
Manjari Gota il e 473 (21.37) 6.15 (36.82)
Pusa Kranti | 236 (437) 4:._}9 {23.90) 196 (62.36)
Pusa purple Cluster 2.74 Lﬁ.:;: 469 (2099) 1, 7.09 (49.27T)
Pusa purple Long i':; I':I 4 B.B6 (77.49) T.65 (57.52)
S-16 ' {1?:*'5"} 6.96 (47.44) 11.29 (126.46)
5-71-5-39.9 ' 20 8.01) .57 (72.44) 6.36 (1945
5.71-21-4-22 4.36 {!ul'ﬂ'ﬁi 6.07 (35.84) 678 (44.97)
571-31-24 -l S 6.04 (35.48) 9.14 (82.54)
Suphal 529 (26.96) 6.71 (44.02) 11.68 (135.41)
W 435 (17.92) it

Surati Ravaiya 0.1 022 |.q-r:'
5 Em, = : (.63 o
CD. (x P = 005) g:? 495 B 6.21

: . lues.
Htur:s N parentheses arc r:lmls!ummd ‘I:ﬂ“,mgu i
Figures Outside parentheses arc JXFT
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Biology and Pnpulﬂ:tiun Dynamics of Sugarcane Whitefly,
Aleurolobus barodensis Maskell under Junagadh Conditions of

Gujarat*

R. K. Thumar and M. N. Kapadia **
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ABSTRACT

i l:':;:;:]ﬁ" :a;ﬁ‘ﬂ‘ﬁiﬂ:" hfﬂ'ﬂdemil Maskell was studied in detail. The incubation period of
T31 % 0T0 sud 483 =i uration of first, second and third nymphal instars averaged 2.53 = 0.54,
2 W 1 4.53 = 0.52 days respectively. Puparium period lasted for 10.80 = 0.93 days. The pre-
ovipesition, oviposition and post-oviposition periods averaged 1.13 = 0.09, 29 = 0.21 and 2.10 2 0.21 hours,
;‘;@ﬂﬂ;ﬂa’- A female laid on an average of 50.08 = 10.33 eggs. The life cycle from egg to adult averaged
.17 £ 3.35 days. The sex ratio was observed to be 3.08 females : 1 male in the field collected samples.
ﬁ!i-"-l-ii? on oceurrence and abundance of sugarcane whitefly revealed that it's infestation commenced
from mid July (1.50 nymphsicm?/leal) and reached at a peak (3.93 nymphsem¥leaf) in the first week
of October. The nymphal population was highest in the period between the mid September and mid
November (3.13 t-u 3.95 nymphs/cm?¥leaf). Out of two parasitoids, Amitus aleurolobi and Encarsia isaact
Amitus aleurolobi was pre-dominant. The parasitism ranged from 1.5 to 49.0 per cent.

INTRODUCTION

Among the sucking pests, whitefly is a
serious pest almost in all the sugarcane growing
stales. There are three species of whitefly viz,
A. barodensis, Neomaskellia bergii and N.
andropogonis of which the later two species are
sporadic in occurrence. Later it has assumed
a serious proportion in paris of Bihar, Haryana,
Punjab, Tamil Madu and mid form in Andhra
Pradesh (Agarwal and Siddiqui, 1964). The life
history studies of this pest has been done by

(Received on 12th Janu. 1994)

some workers (Hamid Mahmood, 1955 ;| Sandhu
and Singh, 1963). Very little work on the biclogy
of this pest has been camed out so
far in Saurashtra region of Gujarat State. An
attempt was, therefore, made to study its biology
and population dynamics.

MATERIALS AND METHODS

Sugarcane plants were raised in earthem
pots for laboratory rearing of whitefly. Initial culture
was raised by collecting whitefly adults from the

Pan of M. Se. Thesis submitted by Senior aulhor to Gujaral Agricultural University
Present address : Assoclate Research Scienlist {Entomclogy), Dry Farming Research Station, GAU, Targhadia

- 360 003.
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infested cane fields with the help of aspiratory
bottle and they were released in plastic jar (18
x & cm) containing sugarcane leaf for oviposition.
After 24 hours whitefly adults were allowed fto
escape from the plant. The leaves containing
eQggs were placed again in plastic jar. The freshly
laid eggs on the leaves were marked individually
by drawing a circle around them and they were

further observed for blology of whitefly at the
room temperature.

Five plants were selected at random for
counting the whitefly nymphs. The sugarcane crop
(variety CO - 6304) was kept free from the
application of insecticides. Observations on the
whitefly nymphs were recorded at fortnight interval
by observing three leaves (upper, middle and
lower) of each selected plant. The nymphal population
was recorded by counting the number of nymphs
per cm® area of each leal. Such observations
were taken till the maturity of crop. The whitefly
nymphs were collected from Departmental Farm
at fortnight intervals through out the season. The
nymphs of each collections were kept in glass
tube (20 x 3.5 cm) in the laboratory to determine
the nymphal parasitism. The percentage parasitism
was worked out on the basis of total nymphs
collected and number of nymph parasitized.

RESULTS AND DISCUSSION
A. Biology

Female whitefly laid eggs on the lower
surface of leaf in a single stip or line, The
freshly laid eggs were creamy yellow in colour
which changed to light brownish grey after sometime
and finally to shiny black with a round base,
The incubation pericd ranged from & to 10 days
with an average of 88 + 056 days. Ningty
wo per cent of eggs were hatched, According

to Husain (1929), the incubation period varied

GAURES. J. 1995, 29 1,

from 9 to 10 days whereas 10 days was reponag
by Hamid Mahmood (1955). The first, second
and third nymphal instar periods lasted for 5.4
3-5 and 4-5 days with an average of 235
0.64, 4.21 + 0.70 and 4.53 + 0.52 days, respectivaly
(Table 1). According to Hamid Mahmood (1855)
the first, second and third nymphal instar perigds
were 2-4 4-5 and 3-5 days, respectively. The
total nymphal period varied from 10 to 12 dayg
with an average of 11.53 + 0.99 days. Sandhy
and Singh (1963) reported that this period varieg
from 970 + 1.27 to 15.60 = 1.34 days. While
it was 16-20 days and 19-32 days as repored
by Banerjee and Butani (1975) and Garg and
Chaudhary (1979), respectively. The freshly formed
puparium was ash coloured and did not show
any marked difference of character from nymphs
except in respect of size. The puparium period
varied from 10 to 13 days averaging 10.80 =
0.93 days. The sex ratio showed that the females
were more in number than the males. The sex
ratio was 3.08 females : 1 male. The pre-oviposition
oviposition and post-oviposition periods varied
from 1 to 1.30, 27-31 and 2-2.50 hours with
an average of 1.33 + 009, 29 + 021 and
2.10 £ 0.21 hours, respectively. The egg laying
capacity of a single female varied from 27 fo
B3 with an average of 50.08 s 10.03 eggs.
Husain (1929) and Hamid Mahmood (1955) reported
a8 maximum number of @ggs laid by a single
female was 51 ang sp, respectively.

The longevity of female was 30 to 34.15
hours with an average of 32.32 + 1.33 hours
and 27.15 to 32.15 hours with an average o
2946 + 1.3 hours in case of males. The lifé
cycle was Completed within 32.17 + 3.35 days.

B. Population dynamics

Data presented in Table 2 indicated tha!
e whitefly infastation commenced from mid Ju1¥
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TABLE T

giology. of Aleurolobus barodensis at 28.6 + 3.0°C and 771 = 1.0% RH.

e

" Particulars Nos, Duration in., days

observed Avez § D. Range

Egi 275 ‘880 £ 0.56 g8 -10
Nymph 15 11.15+ 099 10 -12
First instar 15 253+ 0.64 2 - 4
Second instar | 15 421+ 070 3 oy
Third instar 15 4.53 + 0.52 4 - ¢f
Puparium 15 1080 + 093 10 -13
Pre-oviposition 12 .13+ 0.09 10 - 1.30
period (hrs)
Oviposition period 12 290 = 021 27.0 - 31.00
(hrs) :
Post - Oviposition 12 2.10 £ 0.21 20 - 250
period (hrs)
Fecundity/female 12 50.08 £10.03 27 - 63
Adult longevity (hrs)
Betials 12 3232+ 133 30.0 - - 34.15
Male 12 29.46 + 130 27.15 - 32.15
Sex Filic 102 308: 1.0

(Female : Male)
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TABLE 2 .

Nymphal population and parasitism of Aleurolobus barodensis during 1991-92 by Amitus
aleurolobi and Encarsia isaaci.

Srandard Nymphs/ Parasitism
Week cm’/leaf (%)
27 0.00 0.00
29 1.50 0.00
3] 2.00 1.50
33 2.47 o ' 322
35 2.93 | 471
a7 3.47 L
40 3.93 35.12
47 3.53 18.78
_ 44 3.13 12.80
46 3.40 49.00
49 2.67 32.00
51 1.33 18.60

1 B 5.60

3 1.20 - 26.80

5 240 6.10

7 207 4.00
9 0.13 . 0.00

10 0.00 0.0
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#.8.. 1.5 nymphs/cm®/leaf and it gradually increased
with the advancement of crop age, reached at
peak (3.93 nymphsicm?fleaf) in the first week
of October (40th standard week). The nymphal
population remained steady in the period between
the mid September (37th standard week) and

mid Movember ie. 313 to 3.93 nymphs/cm?/
leat.

The whitefly nymphs were found parasitized
by two parasitcids, Amitus aleurolobi Mani and
(Platygasteridae) and Encarsia isaaci Mani
{Aphelinidae) during the year 1891-92. A. aleurolobi

Banerjee and D. K. Butani. 1975. Insect pest of

sugarcane and ineir control. Iadian Sugar,
25 (6) : 561-572.

Garg. D. O. and J. P. Chaudhary. 1979. Insect pests
of sugarcane in Punjab and their control
1. sucking pests. Indian Sugar, 28 (10) :
697-701.

Hamid Mahmood, 5. 1955, Morphology and biology
of sugarcane whitefly, Aleurolobus barodensis
Mask. in India, Mem. Enr Soc. India, 4

1-34,

H“Sa-l.n. M. A. 1919_ An nua] mpm‘f of the Entﬂmnlﬂgisl
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was found to be pre-dominant. The data on
parasitism by both the parasitoids presented in
Table-2 revealed that the activity of parasitoids
commenced from early August and presented
alongwith the host existence. The percentage
parasitism varied from 1.50 to 49.00 per cent
during the crop season. '
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Effect of Growth Regulators on the Rooting and Survial of Airlayers
of Jack Fruit (Arfocarpus heterophyllus Lam.)

A. L. Bisen* and A. K. Barholia
Hortlculture Section, R. A. K. College of Agriculture, JNKVV- Sshore (M. P.}

ABSTRACT

Investigation was carried out on propagation of jack fruit by airlayers to study the effect
of three growth regulators viz., IAA, IBA and NAA each at three concentrations of 5000, 10,000
and lri.ﬂﬂﬂ ppm IBA was found significantly superior to NAA and IAA and it was proved more
l:ﬂ!-l!t}"ﬂ'l at higher concentrations. The maximum walues for percentage rooting (82.6%), length
of primary root (28.7 cm), number of primary roots (29.0) and survival percentage (87.5%) after
detachment were noted with IBA at 15,000. ppm concentration.

INTRODUCTION

Jack -fruit Is, perhaps, the most yielding
among different fruit plants. It's raw fruils are
used for making vegetable and pickles, whereas
ripe fruits are eaten as such. Propagation of
jack fruit is generally done by seed through out
the country but it leads to immense variation
in the orchard performance besides late baaring.
Several vegetative methods of propagation like
inarching and budding have been tried which
performed better but these were expensive. Some
workers (Dhua and Sen, 1884; Mukherjee and
Chatterjee, 1978 and Sen and Bose, 1869) observed
response of airlayers 1o rooting and its survival
by the application of growth regulators. Keeping
thig In view an attempt was made to study the

(Received on 21st Sept. 1993)

using different growth regulators at different
concentrations.

MATERIALS AND METHODS

The present study was conducted during
the rainy season 1986-87 at farmers field of
vilage Mehduli, Distt. Balaghat (M. P.). Three
growth regulators viz., Indole acetic acid (1AA),
Indole butyric acld (IBA) and Naphthalene acetic
acid (NAA), each at three concentrations, 5000
ppm., 10,000 ppm. and 15,000 ppm. were tested
In lanolin paste (W/W). Ten twigs were alrlayered
for each treatment and replicated four times to
form R. B. D. Four full grown bearing jack fruit
trees of about twenly years age and of the
same slze and vigour represented four replications.
The matured shoots of one to two years age

induction of rocting In_alriayers of |ack frult by

- Presenl address

Jr. Sclentist (Horil) Zonal ﬁuﬂwlh.:ml Research Station, JNKVV, Chhindwara (M. P..
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and uniform size were selected for airlayering.
The aifayenng was performed as per the method
suggested by Hortman and Kester (1992).

The observations on rooting percentage,
length and number of primary roots were recorded
after 75 dﬂ}l‘ﬁl of aiflayering. The survival percentage
of airlayers was noted three months after
detachment from the mothear plant,

RESULTS AND DISCUSSION

Effect on rooting percentage of airlayers

All the three growth regulators and
concentrations were found significantly superior
to the control and to each other (Table - 1).
In case of control, the mean rooting percentage
of ailayers was only 5% whereas the |BA
treated airflayors resulted in the highest percentage
of rooting (66.40%) followed by those freated
with NAA (36.83%) and IAA (31.17%). The 15,000
ppm concentration gave the highest (59.44%)
rooting of airlayers which was followed by 10,000
ppm (40.609%) and 5,000 ppm (31.94). The increase
in the concentration of growth regulators increased
the percentage of rooting in each case. The
interaction effect of growth regulators and
concentrations was also significant. The maximum
percentage (92.50%) rooting of aldayers was
registered in IBA 15,000 ppm concentration which
was significant to all other treatments.

Effect of length of primary root

The length of primary roat in control was
(Table 1) whereas the 1BA treated
' caysed maximum length (19.68 cm) of
airlayers oot Among the different concentrations,
1:.:;;: ;pm' gave 18.46 cm. length of prmary
rm:lrt foliowed by 10.000 PP st My
m (8.08 cm). The concentrations were

at 8,000 ppm sach other. The interaction etect
::f;f::c::: regulators and concenirations was aiso

only 1.27 cm.

109

significant. The IBA at 15,000 ppm concentration
gave the highest (29.66 cm) length of primary
rool followed by IBA at 10,000 ppm concentration
which gave 16.55 cm length of primary root.

Effect on number of primary roots

The IBA resulted in the maximum mean
number (18.18) of primary roots which was
significantly superior to NAA and |AA. The MAA
and IAA were found at par. Concentrations of
the growth regulators were found significantly
superior to each other. The maximum mean number
of primary roots (14.18) was observed in 15,000
ppm concentration. The 10,000 ppm and- 5,000
ppm concentrations gave B.67 and 5.58 mean
number of primary roots raspaé:tham:.r. While referring
tothe interaction affect, the IBA at each concentration
gave significantly superior number of primary roots,
(28.99) at 15,000 ppm. Increasa in the concentration
increased the number of primary® roots. In the
case of control, the mean number of primary

roots was the lowest (0.50) and significantly inferior
to the treated airayers,

Effect on survival percentage of airlayers

Although the effect of growth regulators
and concentrations ware significant but interactions
were insignificant (Table 1). The IBA gave maximum
survival percentage (76.38%) of airayers which
was highly significant 1o those treated with NAA
(47.20%) and IAA (45.83%). The maximum survival
percentage (72.20%) was obtained at 15,000
ppm concentration which was at par to 10,000
ppm concentration (59.70%). The concentration
of 5000 ppm resulted In the lowest survival
perceniage (37.49%) of alrayers which was
significantly inferior to 10,000 ppm and 15,000
Ppm concentrations. In case of control, the survival
percenlage of alrlayers was observed nil.

Thus, the survival of the aifayers Is directiy
dependent on langth and number of primary roots
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induced as a result of growth regulators. The
1BA proved significantly superior in  this regard.
Even, the lowest concentration 5,000 ppm of
|IBA was found to be as effective as 15,000
ppm concentration of NAA and IAA. Better rooting
with the application of IBA in airayers of jack
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Effect of Nitrogen, Phosphorus and Potash Fertilization on
Chlorophyll Content and Yield of Rosa hybrida cv. ‘Super Star™

M. M. Damke**, P, §. Deshmukh, S. R. Chatterjee and S. K. Bhattacharjee
Indian Agricultutal Research Institute, Pusa, New Delhi - 110 012

ABSTRACT

In a field trial, on Rosa hybrida cv. ‘Super Star’ condueted at Indian ﬁ-ﬂﬂﬂﬂlhﬁl‘-ﬂj Hesearch Institute,
New Delhi during 1989.80; 125 g N, 175 g P,0, and 100 g K,0 per 144 sq.m. produced more chlorophyll
in leaves than rest of the treatments. Chlorophyll content increased with the leaf age and was found
highest during the second flush of flowering. The maximum flower yield was recorded in the treatment
combination of 75 g N, 1256 g P,0, and 100 g K,0 per 144 sq.m.

INTRODUCTION

Chilorophylls, the green pigments of plants
are the most important pigments active in
photosynthetic process which are often associated
with the production of carbohydrates. Among the
several types, chlorophyll 8 and b are the best
known and are most abundant in plants. The
fundamental significance of photosynthelic process
is that the photosynthetic apparatus equipped
with an intricate array of membranes of pigments,
traps light energy and effects Hs conversion to
chemical energy. Nitrogen, phosphorus and potash
fertilization had beneficial effects on chlorophyll
accumulation in the leaves of rose (Maharana
& Pradhan, 1976) and grape vine (Golinka, 1978).
In view of the above, a field experiment was
conducted on rose cv, "‘Super star al Ihe Indian
Agricultural Research Institule, Mew Dalhi 1o find

*Pari of Ph. D. Thesis submifled in 1992 by the first suthor (o Indian Agricultrs Research Ineiiite Teew Dai (Unpubéshed

(Recetved on 22nd Maorch, 1994,

-
out the effects of N, P & K fertilization on chlorophyll

content of leaves in the first two flushes of flowering
and on flower yield.

MATERIALS AND METHODS

Two years old field grown bushes of uniferm
size and vigour of Rosa hybrida cv.' Super star
were lreated with four levels of N (25, 75 123
and 175 g/1.44 sq.m), three levels of PO, (73
125 and 175 g./1.44 sqm.) and two levels of
K, O (0 and 100 g/1.44 sq.m.) after pruning 1
October 1989. The experiment was laid out
split plot randomised block design, keeping N
levels in the sub-plot. The plot size was 120
X 1.20 m accomodating sixteen plants spaced
al 30 x 30 cm. There were threa replicalions
@ach having twentylour treatments. -

" Present address | Associale Prolessor of Horculiure, Depaftment of Horticuliure, Punjabrao Krishi 'u'hl:.l'ilri‘ﬂ'ﬂﬂ"- A

444 104 [Maharashira),
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For estimation of chlorophyi the green leaves
were collected treatmentwise in two major flushas
of flowering in December, 1989 ang February,
1990. The first five-foliate leaves were selacted
from the top portion of flowering stem. Chiorophyll
s, b and total chlorophyll were extracteq from
lsaves treatmentwise by non-maceration of tissue
using dimethyl sulphoxide (DMSO) by the method
of Hiscox and Israelstam (1979). Depending on
greenness of the leaves .01-0.5 g of leaf material
was weighed and put in a test tube containing
10 ml DMSO. The test tubes were kept in oven
at 65° C for two hours. The tubes wers taken
out and optical density was read at 645 and
663 hm wusing Spectronic-20. The chlorophyil
content was calculated by wsing following
lun'nulaa i

Chla=(127 x OD 663) - (2.69 x OD 645) x v
1000 x W

Chib=(22.9 x OD 645) - (4.68 x OD 663) x v
1000 x W

Total Chl = Chl a + chl b
Wherg, V = Volume of the extract
W = Weight of the tissue taken

Ch ratic = Chl a
Chl b

l:""'"3'"'i‘-*I:I-I'lr'_.r!I content = mg/g fresh weight of the
leaf tgeyue

The observation on flower yield was taken
*® to September 90. Since several interactions
AN p and K under first flush of flowering
"% foung significant, interaction lables on

chl':"mphhﬂl content are not included in this aricle.

Al data are statistically analysed and
Med in Table 1 & 2.

RESULTS AND DISCUSSION

In the prasent investigation marked increase
in the chlorophyll &, total chlorophyll and chlorophyil
a:b ratlo in the second major flush of flowearing
of ‘Super Star’ was noticed over the first flush
of flowering under different fertilizer traatmants
In the second flush of flowering chiorophyll b
content in leaves was reduced over tha firs
flush (Table 1). In general, there was successive
rse in chlorophyll a, b and total chlorophyli
content with each increment of N, P,O, and
K.O, doses (Fig. | and II). Chlorophyll a:b ratio
was also significantly increased in the first flush
of flowering with the higher doses of nitrogen,
phosphorus and potash sxcept with the treatmant
of N 175 g. It is apparent that the ‘ngreased
chlorophyll content was associated with the
advancement of plant age. The rise in chlorophyil
content was resulted in increased yield of flowars
in 'Super Star. Maximum yield was, howeavear,
recorded with the treatment combination of 75
g N, 125 g P,D* and 100 g K,O.

During the first flush of flowaring in
December, all the interactions on chlorophyll a,
chlorophyll b, total chlorophyll content and
chlorophyll & : b ratio were found significant.
whereas during the second flush these wers
found non-significant,

The maximum number of flowers were
recorded in the treatment combinations of N, x P,
M,xK, and N,xP,x K, in N x P, N x K and
N x P x K interactions respectively (Table 2)

Variation in chiorophyll content due to
application of fertilizers was reported by varous
workers in different crops. Salukvadze (1983
observed in lea thal chiorophyll content was low
al the starl i.e. in the month of May and increased
gradually untl October and was much higher
throughout in the P trealed varmanls. Patarava
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raBLE 2
:Hﬂﬂ;m:t ;1.:,;*;' :1: lstp::da::.-! P x K on total number of flowers ‘per plant per
Particular | N, N, N, ) N )
Interaction of Nx P .
P, 18.54 A0 29,45 25,6
P, : 30,44 49,79 4412 19,49
P, 29.81 47.35 41.37 TR]
| T test v
! 5.Em. 0423
CD. at 5% 1.216
Interaction of N x K
K, 23.54 40.36 35,16 67
K, . 28.97 46.40 41.47 34.94
I 'F' test "
S.Em. 0.346
CD.at 5% 0.993
Interaction of N x P x K
P, K, 17.75 392 2892 24.92
P K, 19.33 34.08 30.00 26.30
P:I'H'I 25.50 45,81 .17 LY
PK 15.33 5375 49.08 4277
P]H1 211 43.33 3742 L
PK, 32.25 3138 4531 LT[
I 'F test o
| S.Em. 0.599

'\—_ C. D, at 5% 1.719 J

** Highly significant
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(1969) recorded increased chlorophyll content with
leal age in tea shoots. Pirtskhalalshvili (1972)
had, however, observed in oranges, mandarin
and lemon that chlorophyll 2 and b were more
with the application of (NH,) 250, NPK and
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Attitude of SMSs (Participants) Towards Monthly Workshop in T & V
System :

Arun A. Patel*, M. N. Popat, P. P. Patel and C. P. Desai
Directorate of Exiension Education, Gujarat Agricultural University, Ahmedabad

ABSTRACT

The Gujarat Agricultural University have a special obligation towards the monthly worksho
i_:rr:ll:!iud under the T & V System. Training of extension personnel in improved I:ﬂt:lt.nu] uw;;
is an Lt?purhnt Extension Education activity under T & V System. The SMSs of the Deptt. of Agriculture
are Itrunnd for various training in pre-seasonal and monthly workshop at four campuses of the Gujarat
.:i.gh-:u.lhl.rl] University. The attitude of SMSs towards monthly workshop required to be identified befors
imparting training to this Subject Matter Specialists. The attitude of SMSs is measured by administrating
the scale developed by Patel (1991). The results of this study helps to improve the attitude of SMSs

towards the monthly workshop,

INTRODUCTION

Training of extension personnel and the
practicing farmers in Improved technology of
agriculture constitute an important extension
education activity under T & V System. Thus,
in fact the entire strategy of transfer of technology
under T & V system is based on the quality/
effectiveness of monthly workshops.

Attitude of an individual play an important
fole in determinating bahaviour with respect to
a paricular psychological object, As corollary of
this fact, the Subject Matter Specialists’ (SMSs)
attitude towards the monthly workshops of T &
V system will largely determine the nature and

" extent of their involvement, pariicipation in the
monthiy workshops and motivation 10 leam, which,

(Received on I17th Dec. 1993)

in turn, reflect on the etfectiveness of the workshaops.
Iif, SMS's have negative aftitude towards monthly
workshop, then they may not have strong motivation
to leam in workshop and which results in failure
to train them or failure to transfer the latest
agricultural technologies to them, and ultimately
to farmers. It is therefore crucial to identify the
altitude of the SMSs towards monthly workshops.
Keeping this In view, it was thought to measure
the attitude of SM3s working in Gujarat through
newly developed scale.
Objectives
(@) To measure the altitude of SMSs
(participants) towards monihly workshop in
T & V system,

(b) To compare the altitude between the SMSs

b
Prasent address

Publicaion Officer, GAU, Ahmedabad.
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participated at  Anand and Sardar
Krushinagar.

(¢) To study the attitude of the SMSs for the
different component of the monthly
workshop.

(d) To study the association between ‘the
axperience of SMSs and their attitude towards
monthly workshop.

(e} To study the effect of job work on altitude
of SMS3s towards monthly workshop.

MATERIALS AND METHODS

There are six monthly - workshop centres
in the State to. privide training to the SMSs
working in Gujarat. The two monthly workshop
centres i.e. Anand and Sardar Krushinagar were
purposively selectedfor the study tomake comparative
study. All the SMSs and other participants who
have attended the monthly workshop during the
menth of April 1891 at Anand and Sardar Krushinagar
were selected as respondents. The attitude scale
developed by Patel (1991) was administered on
SMSs (participants) in person and dala were
collected. The data, thus collected from 62
respondents (30 from Sardar Krushinagar and
32 from Anand) were processed, tabulated,
analysed and given statistical freatments,

The percentage, mean score, co-efficient
of correlation t' test and X? test were applied
for the analysis.

RESULTS AND DISCUSSION
(A) Attitude towards Monthly Workshop

It was observed that the majority (80,65
per cenl) of the respondents wers having natural
attitude towards monthly workshop, followed by

11.29 per cent of the respondents were having
favourable atlitude, while 8.06 per cent ol the

" th

GAU RES. J. 1995, 20 (3,

raspondents  belonged unfavourable atityde
category. This finding is supported by Prajapat
(1980). He found that the extension workers hag
neither favourable nor unfavourable aftitude

towards training component under T & V system,

(B) Comparison of attitude between the SMSs
participated at Anand and Sardar Krushinagar

Both the monthly workshop cenltres studied
i. e. Anand and Sardar Krushinagar are different
in a sense that Anand centre s located at
town place while Sardar Krushinagar is at remate
place. However, it was revealed that there was
no significant difference (1-2.38) in the attitude
of the SMSs paricipated at Anand and Sardar
Krushinagar. However, if the t' value compared
at 0.05 level, it was found that the atitude
of SMSs parficipated at Sardar Krushinagar was
significantly more favourable then the SMSs
paricipated at Anand.

* (C) Component-wise attitude of SMSs towards

monthly workshop

To draw the inference SMSs were classified
into three categories, i.e. agreed undecided and
disagreed. The component wise number of SMSs
for each category is given in Table 1.

(D) Assoclation between the experience of

SMSs and their attitude towards monthly
workshop .

It was thought that, if the person have moré
a!Pﬂl’-ﬂmEhT&"fpmgmrnmaas SMS and if
he has attendeqd Mmany monthly workshop, then

ére s a chance that he might be tired of repeatition
“:a:l& 'ype of technologies in different workshop
Ue to this his attitude may be different then
newly joined or lass experanced person. However,
the valug gf correlation, coefficient (r) was found
;Iu.uzq. Which was not significant and very low.
ance, there was no association between (he
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TABLE 1
component-wise number of SMSs (participants) for each category.
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(5r.

Component Number of SMS Ky

Ne. 3 Agree Undecided Disagree

(%) (%) (%)

S— 2 3 4 2 .

I. MTs (Master Trainers) provides 5 ! 56 h
important technologies in the (8.06) (1.61) (90.33)
monthly workshop (MW)

2. If the additional information asked by the 10 1 3l
participants and not known to MT, then (16.12) (1.61) (82.27)
he provides in the next MW

3. To refresh the knowledge MN 4 2 56
is required (6.45) (3.22) (90.33)

4, The information given in 5 1 56
the MW is timely (8.06) (1.61) (90.33)

L, Physical facilities and other 29 6 27
infrastructural facilities are (46.79) {9.67) (43.54)
insufficient to organise MW effectively

6. Required field visits are 27 5 30
not organised during MW (43.54) (8.06) (48.40)

7. There is a fruitful discussion 10 | 51
between MTs and participants during MW (16.12) (1.61) (82.27)

E. The duration of MW is not 22 4 16
optimum to cover all the topics (35.49) (6.45) (58.06)

9. The MW helps in developing 5 1 56 ;
confidence in my work (8.06) (1.61) {90.33)

10. The literature provided in MW is of 4 2 25
generalised nature I.I'Ild does not answer (54.85) (4.83) (40.32)

ion- ific 2rms.

o sroncil g (R SR R 1 y
aspects rather than practical {70.98) {1.61) (27.41)

12. ‘The farmers' prot' s brought from the i ! 5
field are solved by ihe MTs during MW (16.12) (11.29) (72.59)

It is ot necessary to conduct > : 4

1 W in every month, as there is a lot of (59.67) (6.45) (33.88)
repeatation in the subject matter " -

14. Subjects/ftopics chosen e oty 4 54
for MW are F“?P'El :l.:d need {-.;;B} {5.;5} {E'-l:.llﬂ'!

15. Top f;fl nf;:.m;?p n MW (77.43) (4.83) (17.74)

16. ;?'Irscm using insufficient ﬁﬁj 6 14
teaching aids s r{; ) :9,:?} ui.;tn

L Mr;iﬁ:[:?:ucﬁzwim (20.96) (6.45) (72.59)
‘:nainlaini.ng interest of learnefs _)
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experience of SMSs in T & V system and thair
attitude. In other words we can say that there is
no effect of experience of SMSs in T & V system
as SMS on their atthude towards monthly
workshop.

(E) Effect of job work on attitude of SMSs
towards monthly workshop

The SMSs/other paricipants of monthly
workshop are engaged with different type of work.
Some of them have to give training to farmers
and some of them have to give training to the
VLWs in fortnightly training meeting, while some
are involved in both the training whereas some
are not at all involved with training work, It was
also thought that they may be more comfortable
in giving training it they themselves get trained
in monthly workshop. It means, the training of

TABLE 2

GAU RES. J. 1995, 2 2y

monthly workshop may be directly useful tg g,
Whereas other persons who ara not involveq
in training work, they may not be directly benefittag
by the monthly workshop. Thus, there may pe
a effect of job on the attitude of SMSs 1,
see this effect the X* test was applied. The
results is given in Table 2.

In the Table 2, it can be seen that the
X? value is 0.239 which is non-significant. Thys
it can be concluded that there is no effect o
job work on SMSs of their attitude towards monthiy
workshop. In other words it can be said that
there is no effect on attitude towards monthiy
workshop even if SMSs are involved with famers’
training or the fortnightly training or both the
training or none of the training.

Effect of job work on attitude of SMSs towards monthly training.

[ Fortnightly training work Total A
Yes No
\ 7
; Yes 28 19 47 A
Farmers (28.80) (18.19)
training
work No 10 5 15
(9.19) (5.80)
» Total : 38 24 61 J
A
X' value = 0.239 N. §,
Conclusion
v _ the aftitude of the SmMss participated al
ik UHE ound that the majority (80.65) per An&ndandSardarl":rushinagarmwarcfsrnnnrhl'lf
cenl ol the E!HIEB (participants) have shown workshop
neutral atitude lowards monthly workshop -
whereas, 11.29 per cemt of the SMSg 3. Thera g No  assoiciation between e

(participants) have tavourable atlitude and
B.08 per ceml have untavourablo attitude

There is no significant difference betwean

OXperience of SMss (participants) in T .

V system and their attitude towards monthly
workshaop.
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4. ;rhar:j rtlu ln:ract of job work (i.e. imparting of the training) of SMSs (participants) on
i ra?nﬂ or fortnightly training or their aftitude towards monthly workshop.
both farmers’ and fortnightly training or none
REFERENCES Prajapati M. R. (1980). Attitude of extension workers
Patel, A. A. (1991), The scale to measure atitude e e e
¥, 5
of SMSs towards monthly workshop in T ’i"’;’d“_t“” A ’
4 r, :
‘& V System. Special problem submitted o @ R

BACA, GAU, Anand.
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Participation of Rural Women in Decision-Making

M. R. Patel®, J. C. Trivedi, C. P. Desai and Arun A. Patel
Directorate of Extension Education, Gujarat Agricultural University, Ahmedabad

ABSTRACT

The present study was conducted in Dabkroi taluka of Ahmedabad district of Gujarat State in
1988 to find out the extent of participation of rural women in decision-making related to farm business,
animal husbandry, expenditure pattern and children's education and marriage. The results indicated
that majority (70.73) of the rural wuumllnnumdnthnduiﬂmnnnnrqn of grains for home consumption
mdﬂurmWhumnqmwnttheﬁuﬂhmmudaﬁﬂm on animal husbandry activities,
expenditure pattern and decision on education and marriage of children jointly by rural women and
their husbands. Moreover, it was also observed that decision on eropping pattern and marketing of
produces made by husband alone in majority of families.

(Received on 12th Aug. 1954)

INTRODUCTION also the mothers have a large part in dacision-
Agriculture is the largest industry in the ::‘:'"ﬁ-ha‘rﬂ-'ﬂt? EE“E:d the batter hold |::lf Ix
country contributing to the source of livelihood i h i paﬁ " '“af_‘" role insi
for over 70 per cent of population. Decision- & home as a housewife managing the domestic
making is important because much of the success family ‘aﬁairs Out side as a co-parner in his
of farming depends upon how well the family Piofession. wha':' so significant in her contribution
makes decision. Since, farm business is a family O A and animal husbandry - it is necessary
enterprise in India in which husband and wife lo kpuw whether she has any say in decision
share work and pleasure both. It is therefore, making on matter related to farming and anima!
excepled that all decisions related to farm husbandry.
operalions. are aiso laken jointly. In addition Keeping in view the above said facls an
to paricipation in farm activities and physical allempt was made to find out the extent o
work, rural women as wives and mothers have Participation of rural women in decision making
a considerable part in decision-making on  related to farm business, animal husbandry.
household, agriculture and Japhmal husbandry  expenditure pattem and children's education and
activities. In_joint family nol only the wives but  marrage.
" Prasent EW’L*E : Technical Assistant, E”’“‘ﬂ'ﬂtﬂmaf Education, GAU, Ahmedabad.
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MATERIALS AND METHODS

This investigation was carried out in Dagkroi
Taluka of Ahmedabad district of Gujarat. Two
stage random sampling design was used to salact
a sample for the study. Thus, 100 respondents
were randomly selected from 10 randomly selected
villages of the said taluka. The respondents were
asked about their participation in decision-making
related to farm operations, animal husbandry tasks,
expenditure pattern and children's education and
marmage. Decision-making was grouped in to five
groups viz., husband and wife jointly, wife alone,
husband alone, friends and neighbours and
relatives taking decisions etc.

RESULTS AND DISCUSSION

In order to plan and carry out farm and home
programmes successfully in rural area, there is need
to know whether decision taken by rural women
was at individual level or joint decision. The data
in this regard are presented in Table-1.

Table-1 shows the decision-making pattem
on four selected areas as under :

|. Farm business related tasks

(A) Cropping pattern

Majority (68.29 per cent) of the husbands
alone made the decision on deciding cropping
pattern followed by 18.29 per cent rural wu.n‘!eﬂ
alone. whereas 10.98 per cent made jomt decision

by husbands and respondents. wmlg in 2.744
per cant of the families made the def:l_alan-s with
help of neighbours and friﬂn_ds on cropping pall?rn
which comprises the selection of crops, selection
of area for Crops, ﬂ'ﬂplﬁlm. sowing time,

of manures and ferilizers, plant pmlm
uma:a.aurﬂs usa of moderm recommended agricultural

information and seed storage. gic.

(B) Marketing of produces
vore than fifty (6219 per cen) of the
o

respondents staled that decision was mada by
their husbands on marketing of the produces
which involves the quantity of grains to be marketed,
rates and place of marketing etc. In 26.83 par
cent of the families, the decision was made jointly
by husband and respondent, whoreas, 9.76 per
cant of respondents indicated thal decision was
made by them on this aspects. While only 1.22
per cent of the respondents stated that neighbours
and friends helped them in taking decisions on
marketing of produces.

(C) Storage of grains

Majority (70.73 per cent) of the respondents
made the decision on storage of food grains
for home consumption and other purposes, followed
by 20.73 per cent of the respondents stated
that the decision was made by their husbands.
While only 8.54 per cent of the families made
the decision jointly by husband and respondent.

Il. Animal husbandry activities

Mearly half (46.32 per cent) of the familias
made the decision on animal husbandry which
involves selling price of mik and to sefl or to
purchase the animals jointly by husband and
respondent followed by 33.68 per cenl of the
respondants made the decision themselves about
these aspects. While 20.00 per cent of the
respondents stated that the decision was made
by their husbands only.

lil. Expenditure patterns

About hall (45.45 per cent) of the families,
the decision was made jointly by husbands and
respondents with respect to expenditure on food
and clothes, salling and purchasing of land and
amount to be spent on labour work etc. Whereas,
40.91 per cent ol the respondents slaled lhat
decision was made by their husbands on expenditure
paltermn. While 13.64 per cent of the respondents
madsa the decisicn thamsalves on thasa aspects.
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IV. Children’s education and marriage
A : Education

In more than one third (40.22 per cent)
of the families, decision on education of the
ﬂidmnwaa}ninﬂymndahrhuahandmmspurmnt.
While 34.78 per cent of the respondents stated
that decision on education which comprises sending
children  school, educational leval of children,
selection of subject / branch and place of education
elc. was made by their husbands. Whereas
25.00 per cem of the respondente made tha
decision themselves on education of children,

B : Marriage

More than one half (71.74 per cent) of
the families made the decision on marriage of
children  jointly by husbands and respondents,
followed by 17.39 per cent of the respondents
made the decision themselves on marnage of
children which invelves desired marriage age for
boys and girls, selection of maich, expenditure
on marriage and bout dowry etc. whereas 10.87
of the respondents stated that their husbands
Mmade decisions on these aspects.

It is seen that decision made by the majority
of the respondents (70.73 per cent) on storage

REFERENCES
Badiger, C. and Rao, M.K.S. (1980). Participation
of Farm Women in Decision-Making on Farm

and Home Aspects. Current Research. 9 (12)
D 199-200.

I}"‘1""'511-'*. R. P. {(1975). Role of Women in Modern
Agriculture. fndian Farming 25 (8) : 15-17.
Malik R ¢ 1979}, The Decision-making by farm women
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of grains (33.68 per cent) animal husbandry, (13.64
per cent} expenditure pattem, (18.29 per ~ant).
Cropping pattern and (25.00 per cent) children's
education and (17.39 pe, cent) children’s marriage
indicates their individual level of decision making
pattern in rural families. Also the joint decisions
taken up with their husbands on animal husbandry,
axpanﬁtumpanam,mmmhgnfprmas.chﬂdmn*s
education and marriage and cropping pattem show

their active involvement in rural families decision-
making pattern,

These findings are supported by Pur (1571
and 1972), Devadas (1975), Malik (1979), Badigar
and Rao (1980), Sisodia (1985) and Nikhade
et al (1988),

Rural women mostly participate in making
decision on storage of grains, about cropping
patlem, marketing of produces, animal husbandry,
expenditure pattern, children's education and
mamiage. More intensive lraining programmes
should organise for them so that the latest know-
how can reach to the actual user of the technology.
The training programme of one day/ftwo days in
the area of farm activities, animal husbandry, and
health and sanitation in the village itsalf 1o anabje
rural women to derive bensfit from them.

Decision-making in Adoption of Farm
Innovations. Maha, J Ext Edu. 7 : 37.4).

Puri, 8. (1971). Dl:]im:aring of areas of Decision-

making by Farm Women. Ind J Ext. Edu,
T3 & 4 : 14

Puri, 8. (1972). Decision-making pattern with respect
o farm related and Family Planning Decisions.
Indian J. Exr. Edy g (3 & & : 120124,

Sisodia, J. 8. (1985). Role of Farn Women in Agriculture
oA study of chambal command area of
Mudhya Pradesh. Indian J Ag. Econ 40
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Uniformity Trial on Lucern

(. V. Ramani* and N. M. Patel

Depariment of Agril. Statistics, B. A. College of Agriculture, Gujarat Agricultural University,
Anand Campus, Anand-388 110

ABST]I#GT
Uniformity trial on lucern (Cv. Anand 2) was conducted for two crop seasons for generating information

+on plot *technique. The experimental crop was grown on loamy sand soil

in about 0.2 ha in first

season and 0.06 ha in second season. Cutwise green fodder yields of 1200 and 400 units (each of 1m
x 1m area) were recorded and analysed. The results revealed that coefficient of variation per unit
area (C. V. %) decreased with the increase in size of plot. The rate of reduction in C. V. % was mors
with the increase in width of the plot (i.e. no of rows) then that with the increase in length of the
plot. 10 units plot (1 m x 10 m) was found optimum for field experiment. The estimates of soil heterageneity
index, ', based on average yield of six cuts were 0.263 and 0.369. Lattice design was found efficient

than Handomized Block design.

INTRODUCTION

Agricultural research workers are mainly
concemed with field experimentation. The choice
of suitable size and shape of plot is an important
factor in efficient planning of fleld experiment.
The optimum plot size depends on nature of
experimental material, soil variability, kind of crop,
number of treatments per block and cost of various
operations. Knowledge of soll variability which
could be evaluated through uniformity trial, helps
in determining the optimum size and shape of
plot. Several workers have ulilized uniformity trials
in various crops to estimate optimum size and
shape of plot as well as to study the effect

(Received on 2nd Sept. 1992

of size and shape of plots, number of replications
and choice of experimental designs on tha precision
of estimates. Such Information, however, is nal
avallable for Lucemn (alfalfa) crop grown on loamy
sand soll of Middle Gujarat. This paper presents
the results on plot technique study in Lucem
crop grown on loamy sand soil of Middle Gujaral

MATERIALS AND METHODS

Uniformity trial in lucern (Medicago sativa,
L) crop (Cv. Anand 2) was conducted at i
Forage Research Farm, " Gujarat Agriculture!
University, Anand Campus, Anand, during the crop
seasons of the years 1988-89 and 1989-90.

_—

e

* Presentl address : Assistant Prof. I::f Agrl. Statislics, College gf:.,gm,_,“u;ﬂ_ GAU, Junagadh.
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The crop was drilled al 25 cm distance
with a seed rate of 10 kgha. At the time of
preparation of land 20 tonnes FYM, 20 kg nitrogen
and 80 kg phosphorus per hectare were given
as a basal dose. The field actually used had a
dimension of 30 m x 40 m in the first year and
40 m x 10 m in the second year of the study.

The crop was harvested in small units:
the size of the basic units bding 1 m x 1 m
Je. 4 rows each of 1 m length). There were
1200 and 400 basic units under study during
first and second year respectively. The cut-wise
green fodder yield was recorded for each unit,
The first cut was taken after 60 days from sowing
and thereafter every 30 days during winter season
and 20 to 25 days during summer season. In
all six cuts were obtained in each year. The

optimum plot size was computed according 1o
the Maximum Curvature method (Federar 1955),
and Soil heterogeneity index described by Smith,
(1938). The Relative efficiency of lattice design
with randomized block design was estimated

according to the procedure oullined by Zuhlke
and /Griton, (1870).

RESULTS AND DISCUSSION

The C.V.% in general, decreased with the
advancerment ol the crop age upto fourth cut
thereafter )§ showed increasing trend (Table 1).
The sixth cut showed maximum varability while
founh et had minimum varability. The C. V. %
OeCreaced with the increase in the plot size upto
80 units plot (Table 1). These results are akin
% those reported by Tome ef al (1963), Handa
el al. (1982) and Patel ef al (1985). The greatar
YeCrease in CV % was observed when the area
Per plot increased from one unit 1o 10 unils plot
" firsi year and from one unit o eight unils plot
i second yeer. Theralore 10 units size plol was
“Onsidered as optimum plol size
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The trend was expressed in an aquation
form. The equations derived to show the relation
between CV.% and plot size (X) using original
data as well as long transformed data

1. Original data

E:'?v.% =23.12 - 0.27X + 0.002X7 ... First year (A? = 0.80)
v 20.43 - 0.36X + 0.002X%7 ., Second year (A? = ) B4)
2. Log transformed data

ETU.% =26.12 - 6.50 log X ... First year (A7 = 0.93)

CV.% =2351-783 log X ... Second year (R* = 0.96)

The regression analysis showed that the
efficiency of prediction of C. V. % was high when
the variable X was transformed to log scale.

The rate of reduction in CV.% was more
with the increase in width of the plot (i.e. number
of rows) than thal with the increase in length
of the plot (Figure 1). The results thus revealed
that long and narrow piot covering more numbear
of rows (rather than length of rows) should be
preferred for field experiments on lucem.

The estimates of soil halerogeneity index,
b’ are presented in Table 2.

The results revealed that b' varied from
0.18 (fifth cul) to 0.50 (third cut) during first
year (1988-89) and from 0.13 (second cutl 1o
0.76 (hfth cut) during second year (1989-90)
This indicated that the fertility variation among
adjacent plots as judged by b’ values calculaled
from field data was not consistent. The definite
reasoning for such large devialons could not
be resolved. However, information on plant density
before each cul, growth parameters, nutrient
movement and weather pajameters mighl heip
in explaning such large deviations in b' valuas

The eslimates of ielative efficiency of simple
and balanced latice designs over Randomizad
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TABLE 1

Coefficient of wvariation

GAU RES. J. 1995. 20 (3

per unit size in per cent for green fodder yield of lucern.

(- Basic Ot number Av. for
wAit plar
k. ! 2 k| 4 5 & size
1988-89

1 30.70 29.46 21.08 16.91 29.39 38.43 27.66

2 27.31 24.77 17.16 14.74 26.67 35.38 24.34

3 20.80 21.63 14.14 13.10 24.56 33.75 22.00

4 2547 21.94 14.86 13.58 25.13 32.70 22.28

] 23.53 2047 13.72 13.16 24.50 32.04 21.14

6 21.8] 18.60 11.74 i1.B8 23.33 31.80 19.86

8 2345 1897 13.16 12.77 2394 30.41 20.45

10 21.01 17.25 11.55 11.89 23.08 29.65 19.07

12 20.71 16.88 1009 11.18 22.49 30.06 18.57

15 18.04 | 5.60 2.90 11.09 2234 2907 17.51

16 21.08 16.42 11.26 11.68 22.59 28.84 18.65

20 19.34 15.30 10.20 11.01 21.90 27.60 17.56

24 19.36 14.91 9.17 10.68 21.70 2844 17.37

25 19.23 1545 I 11.01 b 22,00 28.48 17.66

30 15.20 13.07 T1.25 1017 21.03 27.32 15.67

40 16.41 12.85 9.07 9.32 18.01 22.24 14.65

48 17.06 1297 B8.10 10.28 2095 27.31 16.11

50 16.83 12.80 £.33 10.21 20.95 26.32 16.71

60 1393 11.68 6.23 9.47 20,10 25.83 14.50

75 12.89 11.71 5.10 10,21 21.16 26.77 14.64

&0 13.14 10.30 773 7.51 13.76 16.37 11.47

100 14.85 10.94 7.24 9.33 19.66 24.20 14.37

1989-90

1 2641 2526 20,63 19.51 26.37 26.31 24.08

2 23.66 21.50 18.73 17.08 23.28 2443 2152

4 21.36 19.27 17.18 14.11 19.50 2208 18.97

5 20.28 18.10 16.39 12,99 19.08 20.53 17 00

B 18.94 17.05 15.20 10.38 12.74 16.62 15.13

10 18.42 15.85 15.17 11.26 16.01 18.02 15.79

16 17.34 15.49 13.57 7.99 7.21 |1.87 12.26

20 16.56 14.62 13.95 9.35 11.98 1 4.95 13.57

25 16.06 13.75 14.40 B.46 | 4.08 16.12 13.76

40 13,82 12.69 11.17 6H.45 7.16 11.25 10.43

50 14.20 11.73 13.03 .96 983 11.72 11.25

Bl 11.31 10.17 .78 4 86 1.9 741 7.65
\ 100 12.50 11.10 11.91 6.15 480 6.68 ﬂsi__j
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TABLE 2 The results (Table 3) indicated thay
Estimates of soil heterogeneity index, b'. the designs were comparatively maore afficiers
L": Cu 1988.80 j980.00 1\ 'hanRandomized Block design for field experimenss
l o — ~|  on lucem. These results are akin to those repgne-
. :}143 u:|3 . by Tomie ef al (1963) and Zuhlke and Gritton
3 0.50 0.29 (1970). Though results are inconsistent (Tapie
; 0.25 0.23 3), it appears that use of confounding conceg
2 g:ﬁ 0.76 in field experiments on lucem crop could heig
- E 0.5 _/ in improving efficiency of the estimates

Block design based on yield data generated for
10 units sized plots and 16 and 25 treatments
are presented in Table 3.

TABLE 3

The estimates of relative efficiency of the Simple and Balanced lattice designs over Randomized
Blok design.

r Neo. of Cur Simple lattice : Balanced lartice g
freais. -
h: 1988-89 1989.90 1988-89 1989.50 y
16 I 168 115 180 118
2 11 134 113 141
: 112 133 115 139
4 214 101 232 101
5 108 107 138 132
6 108 239 123 260
Av. 136 138 150 149
5 1 100 102 100 102
r- 100 105 100 107
3 100 100 101 100
4 159 120 170 126
5 176 111 189 115
& 200 117 217 121
0 AV, 139 100 146 w2 J
REFERENCES Handa D. P; P. R. Sreenath; J. A. Sastry: S-N’;

Raipal and N. P. Shukla 1982 5-:_: ’
lots and block for experimen

Federer. W. T. 1955, Experimental designs. The
Ind. J. AFTE

MacMillan Co., New York. pp 62-63, shape of p

with oat grown for fodder.
Sci. 52 : 466-T1.
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Plot size studies w forage oal under two 1961, Estimation of aptimum plot size and
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Variation in Leaf Attributes of Cotton

V. B. Darji
Department of Agricultural Statistics, Gujaral Agricuttural University, Anand Campus, Anand-388 110

ABSTRACT

A study was undertaker to predict quantity of insecticide solution to be sprayed at various growth stages of
Cotton Hyhrid 4. Leaf area, leaf area index (LAI), leaf number and leafweight increased up to 120 days of crop age
and thereafter these variahles showed declining trend. Quadratic trend due to age of crop was observed for all atiributes.
Leaf weight accounted for maximum variability of LAl Prediction equations were worked out.

INTRODUCTION

Cotton Hybrid 4 is highly susceptible to
pests and diseases needing continuous watch
on the crop for taking timely plant protection
measures. Due to lack of knowledge, farmers
are generally wusing excess quantity of
insecticide(s) and water (in mixture). This leads
1o increased cost of cultivation, toxicity to plants,
residual problems affecting the health of animals
as well as human beings and environmental pallution.

The quantity of pesticide(s) and water for
preparing mixiure 1o be used at a given stage
of crop primaniy depends on the vegetalive growth
of the planl. Vegetation is the expression of
leaf number and leal area which are important
leal parameters influencing yield. They could be
ulilized to determine tolal vegetalion al a

(Received on 13th Janu., 1984)

particular stage (age) of the crop. This in a
way helps in estimating precisely the actual quantity
of pesticide(s) mixture required for spraying. Such
information for susceptible crop like Cotton Hybrid 4
may help in reducing cost of cultivation besides
other associated problems. The present study
is a part of the investigation undertaken to predct
quantity of insecticide solution required for spray
al different growth stages of cotton hybnd 4

MATERIALS AND METHODS

Cotton Hybrid 4 was planted at a spacing
of 120 cm x 60 cm, covering an area about 0.15
hectare al the Plant Breeding Research Fam.
GAL, Anand. The crop cultivation practices inciudind
plant protection measures in vogue on the fam
were followed. The cropped field was divided intd
four blocks. Each block was divided into "™
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plots Tor collecting  observations ol nine growth
stages of crop (30, 45, 6o, 75, 90, 120, 150,
180 and 210 days after sowing). Al each slage,
four plots (one from each block) were selactad
at random for the purpose. Tha competitive plants
fiom these plots were cut from ground level and
brought to the laboratory. The number of plants
measured in nine growth slages were 38, 32, 31,
30, 20, 16, 16, 16 and 16 (In sequence) making
lotal 215 plants. The ditferent measuras like number
of leaves per plant, leaf area per plant and leaf
weight per plant were recorded. The leaf area
was determined using automatic Leal Area Meter
(Model LI 3000; accuracy = 2%).

The LAl was worked out by taking ratio
of total leal area per plant to the lotal area
of the ground surface per plant (Watson, 1958).
The green leaf weight (leaf weight) of all the
leaves of each plant was recorded in gramme
(g} after completing leaf area measurement.

. RESULTS AND DISCUSSION

Variation in leaf attributes : The range
and mean values for different characters studied
inthe present investigation at different growth stages
(Days after sowing, DAS) are summarized in Table
1 and are depicted in Figures 1 to 4.

Number of leaves : The mean numl_:-ar
of leaves per plant (Table 1) showed increa_smg
trend upto 120 days of crop. thereafter declining
rend was observed. The number of leaves per
plant ranged from B 10 10 with an average of
574 + 0.08 in first stage of counting (30 DAS)
and il Increased 1O 477.75 = 2546 leaves per
plant with a range of 305 lo 636 leaves per
plant in the sixih stage (120 DAS). After altaining

saves gel datached naturally from the

maturity. |
lant afecting leal count. The average number
i par plant decreased 10 Z19 81 1 940

of leaves

VARIATION IN LEAE ATTRIBITES OF conrron

135

In tha last count (210 DAS) with a range of
185 1o 290 leaves. Thase resulls are akin g
those reportad by Shanmughum ef al (1960).
Present study is based on total 35677 leaves
Gounted in nine stages of crop growth. Maximum
variation in number of leaves was observed at
120 DAS followed by 150, 210 and 180 DAS,

Leaf area : The results (Table 1) indicated
that average leaf area per plant in the first slage
(30 DAS) was 321,36 +5.77 8q.cm. and it increased
to 25644.38 + 1027.88 sq.cm. when crop attained
age of 120 days. The declining trend after 120
days brought down the leaf area per plant to
an average of 4547.24 + 24581 sq.cm. in the
last measurement (210 DAS). The maximum
variation in leaf area was observed at 210 DAS
followed by 150, 180 and 120 DAS. These results
are similar to those reported by Ancnymous (1983
to 1986).

Leaf area index (LAl) : The mean leaf
area index (Table 1) showed similar trend as
observed in leaf area“ per plant,

Leaf weight : The data summarized in
Table 1 indicated increasing trend in leaf weight
per plant with the increase in the age of plani
upto 120 days. The average leal weight per
plant in first stage (30 DAS) was 7.97 + 0.18
g with a range of 6.46 to 10.19 g which increased
to.681.04 + 3256 g when crop attained the
age of 120 days. The decreasing trend after
120 days resulted in lowering leaf waight per
plant which was reduced to 14069 + 588 9
per plant (210 DAS).

Trend and prediction : The altnbutes
sludied showed in genaral incraasing trend up
o 120 DAS and thereaher decreasing rend
(Table 1 and Fig 1 10 4). The analysis of
vanance (Table 2) indicated signiticant quadratic
e i all the vanables barring number of
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TABLE 1
Mean values of various characters of Cotton Hybrid 4.
@AE E No. of leaves Leaf area Leaf area index Leaf weight _}
30 R 800 - 1000 27009 - 39199 ‘0038 - 0054 646 - - 1019
: M 81 + 008 32136 = 577 0045 = 0.001 197 = 018
C 576 11.07 11.06 13.85
45 R 3200 - 3800 170232 - 219998 0236 - 0.306 3456 - 5054
M 3478 = 027 201539 + 2302 0280 +  0.003 4347 + 07
C 437 6.46 6.46 9.2]
60 R 10800 - 12900 745636 - 851072 1036 - 1182 14980 - 18290
: M 12103 = 111 804506 = 4701 L1117 = oOOm 16665 = 1.90
C 513 3.26 3.26 . 6.34
3 R OI0700 - 17200 695594 - 1148486 0965 - 1505 15220 - 24570
M 13523 = 336 841181 = 22531 1068 = 0031 19006 + 4.5
C 1361 14.67 14.67 13.11
90 R 18500 - 26000 1194572 1905590 1659 - 2647 27550 - 43570
M 21845 = 530 1455327 =+ 41307 2021 = 0057 33646 = 942
C 1086 12.69 12.69 12.53
120 R 30500 - 63600 1924153 - 3226058 2672 - 448 51030 - 865.30
M 47775 + 2546 2564438 + 102788 3562 + 0143 68104 =  32.56
cC a3n 16.03 16.03 19,12
150 R 277.00 - 52500 987028 - 1899766 1371 - 2639 27200 . 501.20
M 36488 + 1742 1304602 = 63352 1812 = 0088 35048 =+ 1599 -
C 19.10 19.42 19.42 17.79
180 R 22500 - 39700 589005 - 1040186 0818 - 1445 18600 - 000
M 31594 & 1304 860433 = 38041 1195 = 0053 24400 = 1007
C 1651 17.68 17.68 1651
20 R 16500 - 29000 306874 - 627981 0426 - 0872 9800 -  189.00
M 21981 =+ 940 454724 = 24581 0632 = 0034 14069 =  &8E
\. € 1710 21.62 21.62 19.52 )
Legend : DAS = Days after sowing: E = Estimates; R = Range;
M = Mean + SE; C=CV.% -

leaves which showed significant [inear component
also. The quadratic trend accounted for 84.2,
76.4, 76.4 and 78.3 per cent of the total variation
in number of leaves, leaf area, leaf area index
and leaf weight respectively.

Above equations are based on age of
crop (DAS) hence the prediction of each variable
I possible through nondestructive method which
I8 always desirable from production as well as
BConomy view point. Number of leaves can be
Predicted more precisely using age of crop than
any other leat varables.

The variables studied are associated with
each other (Table 3).
LY

The results indicated that each variable
could be predicted with very high degree of precision
by using the information of other variables. For
collecting information on these four variables one
has to cut the leaves (or plant) which may prove
detimental from production view point, hence
any nondastructive method may prove more usatul,
Secondly the presen! study was underaken to
pradicl the quantity of inseclicide solution required
al different growth stages. Under tha circumstances
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TABLE 2
Partitioning of mean squares due to stages.

GAU RES. J. 1995 35,

r NOL LA LAl w0y
Source df.

. M5 M5 M5 M5 ___)
Linear 1 BS2150 9" Ne09si). M4 0.387 ITEN4. 13
Residual 7 15188.26 6246147334 1.205 41492 0%
Quadrme 1 T6100.95= 27083312.14% 6309 204287.13%=
Residual £ -5036.14 1835783355 0.334 14350 58
Cubic 1 T7243.76 15378.54 0,000 149800
Residual 5 4594.62 22026324.35 0425 16931 .50

\ Total B 3

Legend: ™ and ™" Significant at 5 and 1 per cent level of significance.

NOL = Number of leaves; LA = Leaf area:
LAl = Leaf area index; LW = Leaf weight

Regression analysis revealed the t‘n}tnwing prediction equations

TA

Estimates of corrleation coefficient between pairs of attributes.

NOL=-301.24+925D-003 D
LA=-158623+ 5293D-2.1 D¢
LAl =-2.203 + 0.074 D - 0.0003 D*
LW 426,13 + 13.55 D - 0.005 D*

(RE=842 %)

R =764 %)

R-=764 %)

R*=738 %)

Where D = Number of days after sowing (DAS)

Number of leaves :

A
Leaf area :

A
Leaf area index =

Fat
Leaf weight

BLE 3

G

Antributes LA LW )
NOL 08596~ 0 R50g=" 0.9006
LA 1.0000"* 0.9912%
- 099127

"*Significant at 1 per cent level of significance.

nondestructive method will be easier for farmers
to follow. Among four vanables, farmers can
count number of days crop has compleled (i.e.
age) and leaves very easily al a given crop

Anonymous (| 983-86). Annual Report. Cotton Research
Staton, Gujarat Agnoultural University, Surar

Shanmughem, K Rao, H. K. H. and Seshadri,
{1980). The influence of leal shape on growrh

REFERENCES

here,

stage. Therefore number of leaves and the age
of crop were considered for pradicting the quantity
of insecticide solution. This part is not included

and yield auributes on upland cotton. fudian

4 Agric. 5ci 50

fale on leal area index. Ann Bov

NE ¥ 17.44

oy Tigs-T44

Waison D. J. (1938). The dependence net assimilation

London
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Auto Irrigation by Suction Force;

Concept and Prospects

N. K. Gontia*
Gujaral Agriculiural University, Junagadh (Gujaral)

maximum discharge at 0.5 m
irrigate at low suction lift,

INTRODUCTION

The efficient management and application
ol water for irrigation solely depends on the
migation techniques and methods used, this calls
for rehabilitation of the existing irmgation/methods
and adoption of modern irrigation strategies in
Mcreasing the crop production. The conventional
mmﬂsp&rﬁnulaﬂymrﬁcanﬂuﬂaatemﬂwmhg
large amount of water per unit area. The pressure
Myation methods viz., Drip and Sprinkler though
Qrers high irrigation efficiency but the energy
"#quirement is more. Work has been done by Komev
'1824), he has placed a porous clay pipe in spil
% found suction force of the soil reaches s
“Mical value al one half saluraticn and is dependent
“I tulloids present. Richards (1934), Murotsev
""579) ang Rathod and Solanki (1989) have also
Worked on similar aspects. There 18 very little
EETE"E’" availabli on 11.&_ut|my ol this technique,

(Received on 29th March, 1994)

keeping in view, efforts have been made to hamess
the soil moisture stress to ift water for Irrigation
and to validate the practical feasibility of an auto
irrigation technique by utilising suction forca through
pitchers, which reduces on-farm water losses. sail
erosion, energy and labour consumption.

Theoretical considerations

When a porous ceremic Cup connectad
through a tube filled with water placed in soil
the water inside the porous cup comes in hydraulic
conlact and tends to equilibrate with surrounding
50il water tension, through the pores in the céramic
walls. The soil waler being at subatmosphenc
pressure exercise a suction which draw out watar
from the cup, causes conlinuous flow n the
piping and it water from cerain head withou
applying any external energy. The flow of Wil
and suction I crealed depends upon he  sol

as wall as urupuﬂms ol the porous matenal

p "'"erll s W Prol (BWE), Colego o Agricullural Ergpaesnng and Technology, AL Juriagpaiin 362 00§
Tohs © AEsH Frof. (el b

KL
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The cup conductance is the rate of flow
of water through the porous cup under unit hydraulic
head difference. Mathematically it can be determined
by the following equation (Kenworthy 1945).

A h,
(1)

K mee— 1 —L
1 L |-.2

Where, K is conductivity of porous cup,
mi h™'m™~, A is cross sectional area of the tube,
cmé, h, is initial pressure head of water, m,
h, is final pressure head of water, m, and t
is time required for pressure head to drop from
h, to h, h.

The air entry value is the property of cup
and defined as the air pressure difference between
the inside and the outside of the cup wall which

causes an air leak or just force the air through

the wetted porous cup wall. It is the upper limit
of the suction in tube beyond which continuity
of water column will break.

GAU RES. 1. 1995 20 (3,

MATERIALS AND METHODS

The experimental set-up consists of wooden
box 1.8 m x 0.5 m x 0.5 m filled with air drigd
soil having particle size less than 2 mm and particie
density 1.35 g em™. China clay pitcher of diameter
12.5 cm. and air entry value of 2.15 alm having
pot conductance ¢f 4 mih™ alm™ were used in
experiment. The rubber cock with two holes of
5 mm diameter was fixed on the mouth of the
pitcher. The priming tube with cut-off valve was
connected with one hole of rubber cock and another
hole was connected with a graduated sink filleg
with water thraugh a suction tube of 5 mm diameter.
The whole systemn was made air tight. Three pitchers
having suction lifts of 0.5 m, 1.0 m and 15 m
were bumied in the experimental box at agual
distance of 0.6 m below the top surface of the
soil as shown in Fig. 1.

Fig. 1:

Esperimenial setup
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RESULTS AND DISCUSSION

* The discharge from the pot is mainly a
function of the suction lift, the maximum discharge
at 0.5 m suction lift was found 2,3 1 per day,
whereas the minimum was 048 1 per day al
1.5 msuction lift, as shown in Fig. 2. The relationship
between elapsed time and discharge for various
suction lifts shows (Fig. 3) that discharge reduces
with elapsed time at all suction lifts. With elapsed
time the soil get saturated, which reduces the

REFERENCES

Kenworthy A. L. (19453). Cup conductance, field
and laboratory calibration of tensiometers
employing inexpensive porous cup. Soil
Science, 59 : 397 - 403

Komev, V. G. (1924). The ahsﬁ:hin_g power of soils
and the principle of automatic self-irrigation
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suction force thus discharge from pitchers ajeq
reduces. The moisture content and time relationship
(Fig. 3) shows that the maisture content around
the pots was increased with time and is more
for less suction lift and vice-versa.

It may be concluded that in Auto Irrigation
Technique, discharge has a reciprocal relationship
with the suction lift, and it will be useful for
irrigation at low suction lift, particularly ormamental
plants with zero energy consumption.

Murontsev N. A. (1979). An automatic system for
irrigating crops with ground water, soviet
Agrif. Sci. 8 : T1-73.

Rathod, R. L. and Solanki B. J., (1989). Development
of an auto irrigation device. Unpublished
B. Tech. thesis, College of Agnl. Engg
& Tech., Junagadh.
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Short Communications

Response of Cotton G. Cot. Hy. 8
to Irrigation Based on IW/CPE
Ratio

P. G. Patel*, D. M. Patel and U. G. Patel

Main Cotton Research Station, Gujarat Agricultural
University, Surat

A field experiment to work out irrigation
requirements of cotton variety G. Cot. Hy.8 was
conducted at Main Cotton Research Station, GAU,
Surat during kharif 1992-93. The soil of the field
was clayey with water content on weight basis
at field capacity (0.3 Atm was 32.5 and permanent
wilting point at 15 Atm) was 16.0 per cent. The
soil was neutral with pH 7.5, available nitrogen
226 kg/ha, available phosphorus 23.3 kg'ha and
available potash 720 kg/ha.

Four treatments viz., control (traditional
system of irrigation), IW/CPE ratio 0.4, 0.6 and
U8 were replicated six times in a Randomized
Block Design. Ridges 120 cm apart were prepared
In the last week of May, 1992 in dry conditions.
The seeds were dibbled manually on the ridges
at 45 om spacing after commencement of effective
"ainfall on 27th June, 1992. Recommended fertilizer
dose of 320 kg N/ha in the form of urea was
dblied to all the treatments in four equal splits
'®. 25% at 15 DAS (days after sowing), 25%
*l $Quare initiation stage, 25% at flowering stage

——

and remaining 25% at first boll bursting stage.
In the traditional system, irrigation was given
at 25 days interval whereas in other treatments
imgation was given at the IW/CPE ratio of 0.4,
0.6 and 0.8. Three picking operations were
done on 26-12-92, 21-1-93 and 9-2-93. The
meteorological data are presented in Table-1.

Perusal of the data in Table-2 indicates
that different irmigation treatments had no significant
effect on seed cotton yield and ancilliary characters
like boll number, sympodial branches and plant

height at maturity. This might be due to cotton

being a deep rooted crop can tap available moisture
from different soil depths. Secondly, the capillary
contribution might have supplied encugh moisture
for the cotton crop at different stages of growth
hence crop did not suffer for want of moisture

at different stages of crop growth even if irrigation
was given at 0.4 IW/CPE ratio.

These findings would show that the irigation
schedule based on IW/CPE ratic 0.4 can produce
seed cofton yield as high as traditional system
of irrigation with less than haif the quantity (210
mm) of irrigation water used. The constancy in
seed cotton yield with further increasing IW/CPE
ratio from 0.4 to 0.6 or 0.8 indicates that W/
CPE ratio greater than 0.4 IW/CPE ratio may
not be advantageous for harvesting potential yield
of cotton G. Cot. Hy.8. The prasent study therefore,
indicates thal under the given set of condition

resent address : Research Scientist (Agronomy), Main Cotton Rescarch Station, GAU, Surat
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PATEL ET AL. : RESPONSE OF COTTON G. COT. HY &

the irrigation based on IW/CPE ratio 0.4 was
the bast for seed cotton yield and resulted in
saving imigation water by 57.1%, 50% and 409%
as compared to the traditional system of irrigation,
0.8 and 0.6 IW/CPE ratio, reaspectively. Yadav
(1872) suggested four irrigations for oplimum yield

REFERENCES

Yerme, B. L, R. K. Siag and Ram Deo (1991).
Effect of mulching and irrigation levels on
yield and water use of American cotton,
J. Cotton Res. & Dey, § (2) @ 129-134,
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of cofton for Hissar conditions. Verma et al
(1991) reported that water requirement of crop

varies with crop variety, soil type and climatic
conditions of the region.

(Received on 30th Octo. 1993)

Yadav, J. 8. P. (1972). Annual Progress report of
LC.A.R. All Indi» Co-ordinated Scheme for
Research on Water Management and Salinity
C.5.5.R.I., Kamal, Haryana,



AL Rex, 1. 1995, 200(2) : 146148

Effect of Different Sources of
Nitrogen and its Split
Application on the Yield of
Rustica Tobacco

M. V. Paiel and U. M. Damor

B. A Collega of Agriculture, Gujaral Agricultural
University, Anand Campus, Anand-388 110

An experiment was conducted to study
the effect of different sources and its split application
on the yield of rastica lobacco variety R-9 at
the Bidi Tobacco Research Station, Gujaral
Agricultural University, Anand during rabi 1981-82
under irgated condition. The soil was sandy
loam in texture having low in total nitrogen (670
kg ha™) and phosphorus (26.88 kg ha™"), high
potash (452 kg ha™') with pH 7.4. The experiment
was laid out in a randomized block design with
four replications. Treatments consisted of- three
nitrogen sources i.e. ammonium sulphate (F),
Urea (F,) and half ammonium sulphate +half urea
(F) on nitrogen basis all at the rate of 150
kg Nha' and three split applications i.e. 50 per
cent N as a basal + 50 per cenl N after 35
DAT (5,), 50 per cent N as a basal dose +
10 per cent N after 10 DAT + 40 per cent
N after 10 DAT (S;) and S0 per cent N as
a basal dose + 10 per cent N after 10 DAT
20 per cent N after 35 DAT + 20 per cenl
N after 60 DAT (S,) compared with present
recommendad dose ol 150 kg Nha' (90 per
cent N as a basal + 10 per cenl N aler 10

146

DAT in the form of ammonium sulphate} as a
control treatment (Anonymous, 1980). The crop
was lransplanted with 60 cm x 60 cm spacing,
uniform plant population was maintained in the
experiment. Yield attributing characters like plant
height, leaf width, length were measured. Similarly
the leaf area was measured with the help of
square centimeter frame from five randomly
selected plants in each treatments.

It is observed from Table 1 that the different
sources of nitrogen and its split application failed
to show any significant effects in increasing plant
height, leaf length, width, area and nicotine content.
However, there was a significant effect of nitrogen
sources on green as well as cured leaf weight
which ultimately increase yield of rustica tobacco
under the application of nitrogen from ammanium
sulphate (F.) and ammonium sulphate + Urea
as (F,) compare to nitrogen applied from urea
alone (F,). This might be due to increase Ihe
thickness of leaves as ammonium sulphate contamn
23 per cenl sulphate which enhance the absorplon
of nitrogen and also involved in the formaton
of chlorophyll which helpful in the activancn o
photosynthesis process and manufactunng of
carbohydrates in tha leaves resulted into highef
green as well as cured leal weight of fobacc?
crop also reported similar results by Singh and
Bairathi (1980) and Rathore and Manohar (1989)

From the above discussion, it can b
concluded that rustica tobacco could be manuréd
with recommanded nitrogen (150 kg Nha'l dose
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with half in the form of ammonium sulphate,
half in the form of urea in one split Le. 50
per cent N as a basal and 50 per cent N
after 35 DAT (F,S,) under middle Gujarat condition
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Evaluation of Row Ratio Under
Intercropping in Sesame with
Greengram

J. M. Domadia, M. K. Ehistaria, D. R. Padmani
and D, D, Malavia

Main Dry Farming Research Station, Gujarat Agricultural
University, Targhadia (Rajkot) Gujarat

Sesame is an important cilseed crop. It is
very sensitive to both heavy as well as scare rains
resulting into instability in its production and
economic returns. Recently intercropping has been
recognised as a potentially benaficial system of crop
production under dry land condition. Besides in a
normal season, intercropping increases total
production in addition to stabilization of production
in rainfed areas (Rao and Willey, 1980). By adopting
appropriate row ratio in intercropping system, the
total productivity can be enhanced (Umrani et al
1884). Pulses for its nitrogen fixing power are often
used as intercrop with non-legumes, baneficial.
Keeping these points in view a field experiment

- was planned to generate information on suitable
row ratio under intercropping in sesame with
greengram under rainfed condition.

REFERENCES

Rso, M. R. and Willey, R. W. (1980). Stability
ufprfm:;ufpismnp:ﬂmrghumtnl:rﬂap
system. Int. Intercropping Workshop. ICRISAT,
Hyderabad,

An experiment was conducted at the
Instructional Farm of Agronomy, Gujarat Agricultural -
University, Junagadh during kharf season of
1982-83. Nine treatments comprising of sole crop
and intercrop with different row ratio were tried
in randomized block design with four replications.
The soil was medium in total nitrogen, available
phosphorus and available potash with pH 7.6. The
crop was fertilized with 25 kg N and 25 kg PO,
ha™ to sesame whereas 20 kg N and 40 kg PO,
ha™ to greengram al the time of sowing.

Intercropping systam significantly influenced
the growth as well as yield attributes of base
crop of sesame and greengram as intercrop.
Intercropping in sesame with greengram at 2 : 1
row ratio was distinctly superior over sole sesama
in respect of giving the maximum sesame seed
equivalent yield of 765 kgha™, net retum of 8200
As ha™', high cost benefit ratio of 2.91 and land
equivalent ratio (LER) of 1,33 under rainfed condition
(Table 1). These results corroborate with the
findings of Sharma and Kakali (1991). .

(Received on 2nd April, 1994)
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of sesame in pulse and maize. Indian J,
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Studies on intercropping of pulses in kharif
sorghum. fndian 4. Agron. 29 (1) : 27-30.

148



43

ey wim Aoy

¥
(3} uresd umrduaainy 3
0c 12ppo) Jumsag T
0091 PaIas JUresas 1
bisy | ON'IS
! I3PUN ST PIIRINI[ED 51 JWOIUI $5010)
s 149 S adl ¥I'8 %'AD
E1o oz'0 ¥LOI 69 %5 E® T
00 LOD COE 7 T wg g
& N\
Lol 01'g 986¥ LLS (€ : z) wesBuaoud + ouresag  °)
60'1 €17 SLIS 765 (z : ) wesduos + swesag ')
660 E1'T it 00% (€ ¢ 1) weafuaoud + oumsag L
101 £6'1 90T LA (z @ 1) wreaBuooud + swresag 7|
O 96°1 LESY 09 (1 : £) weaduaoud + swesog )
£E°1 16T 00Z8 oL (1 : 7) uesBusu® + owesag "
80'1 5T 088 985 (17 1) wesduaand + sumsag  “|
00| cR'l 15SE 09% weifuand sjos L
00l 691 161 0£9 auresas aog '
s N
(¥T7) onps (.o 8y) prark
muzppamnba oy (o sy} ruaparnba
__./. purry nfauaq 1507 Ay 1Ay PaIs FUWDTI STUIUOD | v
= "HA']T pue opes Jaudq 1500 ‘Wi pu ‘ppik jquapeanba pass auresas no SUBUNELN) JEABIP Jo 19YF
&

I FTHVL



GAU Res. J. 1995, 20(2) : 151-1523

Effect of Spacing, N and P Levels
on Nutrient Uptake by Indian
Bean (Dolichos lablab L.)

Z. G. Patel*, C. P. Ranparia and M. K. Arvadia

Department of Agronomy, N. M. College of Agriculiura,
Gujaral Agricultural Uiniversity, Navsarl-396 450

A replicated field trial was conducted at
the college farm of Gujarat Agricultural University,
Mavsar during rabi season of 1985-86 in split
plot design with three row spacings (30, 45 and
&0cm) as main plots and nine treatment combinations
consisting of three levels of nitrogen (15, 25
and 35 kg N/ha) and three levels of phosphorus
(30, 50 and 70 kg PO /ha) as sub plots treatment.
indian bean crop (Var. Wal 125-36) was sown
on 1st Mov. 1985 and was harvested on 16th
March, 1986. The soil of the experimental plot
was clayey in texture, deficient in nitrogen (0.049%)
medium in available phosphorus (28.0 kg P,0,/
ha) and sufficient in available potash (381.0 kg
K.O/Mma) having PH 7.9.

Nitrogen contant of grain and straw of Indian
bean at harvesting stage were determined by
the Kjeldanhl's method, similary phosphorus content
was estimated by Olsen’s method and recorded
separately for each treatment. The uptake of N
and P,O, by Indian bean grain and straw were
worked out by using the following formulae :

Nutrenl Contenl x Yield

Nutrient uptake = (%) (kg/ha)

{kg/ha)

" Pragen) address

o
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The data presentod in Tablo-1 indicatad
that N, P contont and uptake by grain and straw
of Indian bean wore significantly affacted by spacing.
Significantly the highast N content in grain (3.57
per cenl) and straw (1.77 per cont) wore recaorded
under wider spacing (60 cm). However the highast
N uplake of 65.06 and 77.80 kg/ha by grain
and slraw, respectively were observed with
madium row spacing (45 em.). Likewise,
maximum P content (1.06 and 0.38) per cont)
and P uptake (1746 and 21.38 kgha) were
recorded by grain and straw, respectively with
45 cm. inter row spacing. The higher uptake
of N and P under 45 cm. spacing was attributed
to the higher yleld with this spacing.

The dala also showed that N, P content
and uptake by grain and straw of Indian bean
wara significantly influenced by nitrogen application
Significanlly the highest N content (3.75 per cent)
In grain was recorded with higher level of nitrogan
(35 kg N/ha). Whereas maximum N content (1.58%)
In straw was recorded with lower level of nitrogen
(15 kg N/ha) but found statistically at par with
25 kg N/ha. The maximum P content (1.04 and
0.36 per cent) was recorded with application of
25 kg N/ha In grain and straw, respectively. So
far as the uplake of N and P is concerned.
significantly the highes! uptake of both these
nutrienls was recorded with 25 kg N/ha by grain
as well as straw of Indlan bean Kang (1975)
also reported that 60 kg MNmha Increased the
N uplake and N content in soybean seeds

Daja lurther revealed that N, P conten:
and uptake by grain and straw ol Indian bean

Profl ol Agrongmy, [Depariment of Ageonoimy, N M College of Agriculiues, GALL Mavsai
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were significantly influenced by phosphorus
application. Significantly the highest N content

(3.55 and 1.61 per cent) and N uptake (58.19  uptake of N and P by pegion pea, raspectively
and 65.66 kgha) were recorded in grain and  with the application of 25 kg P,O/ha over no
straw, respectively, with the application of 50  phosphorus. :

kg P,O/ha. Similardy the maximum P content

ha to Indian bean. Palaniappan ef al. (1984)
also rgcorded 204 and 167 per cent higher

and P uptake were recorded with 50 kg P,0./ (Received on 10th May, 1994)
REFERENCES Palaniappan, S. P.; Sundhaka Rao, R. and Soundra

Kang, B. T. 1975. Effect of inoculation and nitrogen g b ?:‘“‘“ﬁ;"h‘.‘“_‘“‘““ Upnee
fertilizer on soybean in western Nigeria. EXP. oy plsml?r_'a H - u:ﬂ' y ”_m' ::;uppmg

Agric. 11 (1) : 23-31. and P ferulization. Madras agric. J. 71 (12)

¢ T91-794,
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Effect of Seedrate and N P
Fertilizers on the Quality and
Economics of Summer
Groundnut (Arachis hypgaea
Linn.)

Z. G. Patel*, N. P. Solanki and R. 8. Patel

Depariment of Agronomy, N. M. College of Agriculture,
Gujarat Agricultural University, Navsar 396 450

Groundnut contributes about 68 per cent
of the total cil seed production in India. The
importance of groundnut in the word trade has
been increased in recent years due to its kemels
being rich in digestible protein and vitamins. A
field experiment was laid out on groundnut during
the summer-1983 at the campus farm, Gujarat
Agricultural University, Navsari. The soil was clayey
in texture, deficient in nitrogen, medium in available
phosphorus and sufficient in available potash.
Twenty seven treatment combinations consisting
of three seed rates (B0, 100 and 120 kgha),
three levels of nitrogen (0, 26 and 50 kg/ha)
and three levels of phosphorus (0, 50 and 100
kg/ha) were tried in a 33 factorial partial confounding
in a randomized complete block-design with three
replications. The bunch type groundnul variety
GAUG-1 was sown on February, 19 and was
harvested on June B, 1983

The quality in lorm of shelling percentage
and oil content of groundnul kernel was significantly
affected by varous seed rates. Increasing seed

rate upto 100 kg/haimprovedthe shelling percentage
but further increase in seed rate did not prove
better. Consequently the higher cil yield was alsg
obtained by 100 kg seed rate/ha. This is due
to higher production of groundnut pods and higher
oil content recorded with this treatment. The protein
content and protein yield of the groundnut kernel
was adversely affected by the increase in seed
rate beyond 100 kg seeds/ha.

The quality of groundnut in terms of shelling
percentage was improved with the application
of nitrogen up to 25 kg N/ha and further increase
in nitrogen was not found effective. Dalal and
Saini (1968) also observed improvement in shalling
percentage by nitrogen fertilization. There was
a negative relation between oil content and nitrogen
application. As aresult, the oil contentwas decreased
with application of nitrogen up to 50 kg N/ha.
This findings are in agreement with those recorded
by Bhuiya and Chowdhury (1974). However, the
ol yield found to be significantly increased by
application i nitrogen up to 25 xg N/ha and
further Increase in nitrogen up to 50 kg N/ha
reduced It.

There was a positive response of nitrogen
fertilization on protain content of groundnut karnal
and as well as the protein yield. The protein
percentage and protein yiold were significantly
Increased with application of nitrogen up to 50
kg Na and 25 kg N/ha, 1rﬂspac'tl'ural,|.-. The results
areé in conformity 1o thosa recorded by Bhulyd

and Chowdhury (1974) e

* Present address - Prolessor of Agronomy, Deparment of Agonomy, M. M Collega of Agricullure, GAL, Mavsan.
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The shelling percentage in groundnut was
increased with application of phosphorus up to
50 kg P,O/ha. Whereas the oil content and
protein content were significantly improved by
phosphorus  application upto 100 kg P,O./ha.
These findings are in agreement with Ajaykumar
and Venkatachari (1971). The oil yield and protein
yield were significantly increased with application
of phosphorus up to 50 kg P,O,/ha.

From the economics point of view, the
maximum net retums of As. 6322, 5952 and

REFERENCES

Ajaykumar, M. and Venkatachari, A. (1971). Studies
on the effect of intra row spacings and
fertility levels on the yield and quality of
two varieties of groundnut (Arachis hypogaea
L)) Indian J. agric. Rex, § (2) : 67-73

Bhuiya, Z. H. and Chowdhury, 8. U. (1974). Effect
of N, P, K and § on the protein and oil

GAU RES 1. 1995. 3¢ (2)

6047 per hectare were obtainad from seed rates
of 100 kgha with application of 25 kg MNha
and 50 kg P,O/ha, respectively. So far as ney
ICBR is concerned, the maximum valueg 1 -
3.54 and 1 : 2.59 were recorded with the same
application of 25 kg N and 50 kg PO, per
hectare, respectively. Further increase in nitrogen
upto 50 kg N and phosphorus upto 100 kg P.O,
per hectare was resulted in loss.

(Received on 30th May, 1994)

content of groundnut grown in Brahmaputra
flood plain soil. fadian J. agric. Sci 44
(1) : 751-754,

Dalal, J. L. and Saini, J. 5. (1968), Differential
response of varieties of Arachis hypogaea
L. to graded doses of nitrogen. J. Res. Punjab
agric. Univ. § (2) : 172-177.
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Path Analysis in Mustard
(Brassica juncea L.)

V. B. Ramani, M. P, Patel, H. 8. Pate] and
P. L. Naik

Depariment of Agronomy, Gujarat Agricultural University,
Mavsarl - 308 450

A path coefficient is a standardized partial
regression coefficient and as such measures the
direct influen~e of one variable upon another
and permits the seperation of the comelation
coefficient in to components of direct and indirect
-efiects. This study was undertaken to findout
the important plant traits in mustard for better
production.

Forstudying the growth and yield parameters,
a field experiment with twelve different irrigation
realments were conducted during rabi season
919892-93 at Aegional Sugarcane Research Station,
Naveari. The experiment was laid out in randomized
block design with three replications by keeping
the net plot size of 39 m x 1.8 m

Five plants were selected al random from
“ach net plot for recording the plant characlers.
Data collected for correlation studies were used
M the path coefficient analysis. Path values of
N plant character in relation to seed yield at
Narves) were calculaled by selting alm.ultanac:us
“Quations using corresponding correlations from
e inverse of matrix (Dewey and Lu, 1853).

The results on path analysis presented
N Tab's 1 revealed that the direct impact of

157F

number of primary branches/plant was remarkably
positive and also the highest (0.8238) closely
followed by number of sacondary branches/plant
(0.7584), seed yield/plant (0.6651) and plant height
(0.3617). The present results corrcborate  the
previous reports Pathak ef a/ (1984) as well
as Ghosh and Chatterjee (1988), Whereas direct
influence of test weight was negligible (0.1975)
but positive indicating its poor direct contribution
toward seed yield. Characters like dry matter
accumulation/plant, 50 per cent flowering, number
of siliquae/plant, number of seeds/siliqua and length
of siliqua exhibited negative direct influence on
seed yield.

Among the indirect effects, the influence
of test weight through primary branches/plant was
positive and strong (0.76285) closely followed by
50 per cent flowering (0.7568), plant height (0.7560)
and dry matter/plant (0.7544),

Secondly indirect impact of number of seeds/
siliqua as well as seed yield/plant through secondary

branches/plant was also pronounce and pasitive
(0.7534).

From the present sludies, it could be infarred
that the plant characters like primary and sacondary
branches/plant, plant height, seed yield/plant and
test weight which were found ta have more positive
direct as well as indirect effacts lowards the
seed yield and therefore, should be given mare
walghtage while selecling the proper mustard
genolypes for belter seed yield.

(Received on 23rd June, 1994)
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Path Ax.alysis in Pigeonpea

H. R. Dhameliya* and A. R. Pathak

Department of Plant Breeding, Gujarat Agricultural
" Unbversity, Sardar Krushinagar

Kmowledge of the interrelationship among
yield determining characters and their association
with seed yield is of paramount imporance in
crop improvement programme. Cormrelation studies
have been made in pigeonpea (Malik et al, 1981
and Yadavendra et al, 1981), but such attempts
have remained meager in segregating populations.
in present study, parental and F, generations
of 10 x 10 diallel set of pigeonpea (Cajanus
cajan (L.) Millsp.) were evaluated in a randomized
block design with four replications at College Farm,
S. K. Magar. Ten competitive randomly selected
plants were used to record observations on 9
characters (Table 1). For prolein analysis the
nitrogen contentwas determined with micro Kjeldahl's
method (Jackson, 1967). The nitrogen content
as determined above was multiplied by convarsion
Tactor 6.25 to obtain the protein content. Correlations
were computed according to standard statistical
method. The path-coefficient analysis was carried
out using genotypic correlation co-efficient following
Dewey and Lu (1859).

Genotypic correlation coefficients were. in
general, higher than the corresponding phenotypic
correlation coefficients (Table 1). Seed yield/plant
exhibited highest positive and significant association

with pods/plant followed by number of branches/
plant and plant height. Association of 100-sead
weight was significant and positive with pod length
and seeds/pod, while its correlation with pods/
plant was negative and significant. Seeds/pod
was significantly and positively cormelated with
pod length and 100-seedweight, while its relationship
with protein contents was significant and negative.
Branches/plant exhibited significant and positive
association with pods/plant, days to flowering and
plant height. Pods/plant was negatively comalated
with seeds/pod and 100-seed weight. Days fo
flowering and days to maturity were positively
and significantly associated with each other and
with plant height. Similar results in segregating
generations were reported by Kumar and Hague
{1973). Positive association of pods/plant with
seed yieldplant was also observed by Malik ef
al. (1981).

The path coefficient analysis was carried
out to estimate the direct and indirect effects
of various components on seed yield to recommend
reliable selection index. Pods/plant had the highest
direct positive effect followed by seed/pod, days
to flowering. branches/plant and 100-seed weight.
The direct effect of pod length, days to maturity.
plant height and protein content were observed
to be negative. The trait pods/plant was the majer
yield component of seed yield/plant. These findings
are akin to the finding of Malik et al (1981}
It was interesting to note thal seeds/pod which
had moderate direct effect was negatively COTE=__

* Prasenl address : Assislanl Prolessor, College of Agriculture, GAL, Junagadh - 362 001.
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DHAMELIYA & PATHAK : PATH ANAI YSIS IN PIGEONPRA

with seed yield On the contrary plant height
had negative direct effect but had positive correlation
with seed yield/plant which can be described to
high positive indirect effects through days to flowering
and pedsplam. Number of branches/plant had
mocerate positive direct influence on seed yield,
However, its indirect effect via pods/plant was
nigh. Protein content had negligible direct contribution.
The emphasis should be laid on the selection
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[ Kl

of yiald contributing charactars that diracthy o
indiraclly influanca tha final praduct of 5 g
Tha rasults of the prasant invastigation revealed
that pods/plant, branchesiplant and plart e
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Agronomic Requirements of Deshi
Cotton Hybrids in Respect of Plant
Densities, Nitrogen and
Phosphorus Levels

P. G. Patel®, D. M. Patel and U, G. Patel

Main Cotton Research Station, Gujarat Agricultural
Univarsity, Surat

A field trial was conducted at Main Cotton
Research Station, Gujarat Agril. University, Surat,
an clayey soil during kharif season of 1992-93
to study the agronomic requirements of herbaceum
hybrids under irrigated condition. The treatments
comprised all combination of two varieties viz.,
MDCH-201 and G. Cot. Dh-8; two spacings, 120
¥ 30 cms (27.777 plants’ha) and 120 x 45 cms
(18,518 plants/ha), three levels of nitrogen 160,
240 and 320 kg n/ha and two levels of phosphorus
0 and 80 kg P.O/ha. The trial was laid out
in Factorial Randomized Block Design replicated
three times. The ridges were prepared at 120
em apart in dry conditions. The seeds were dibbled
manually on the ridges at 30 cm and 45 cm
intrarow spacing as per treatments. The sowing
of both the varieties was done on 28th June,
1862. Entire dose of phosphorus and 1/4th dosa
of nitrogen as per treatments were applied in
the form of diammonium phosphate and urea,
respactively as basal application prior 1o sowing.

Remaining quantity of nitrogen was top
dressad in three equal splits at an Interval of

30 days from basal application in the form of
urea as per treatments. The scil of the experimental
field was clayey with pH 7.5, available nitrogen
220 kg/ha, available phosphorus 22.6 kg/ha and
available potash 726 kg/ha. In all, three imigations
wera given as and when required. Three pickings
of seed cotton were done on 13.01.93, 09.02.93
and 06.03.1983, Plant protection measures weare
taken as per recommendation.

The data presented in Table-1 indicate
that the production potential of both the cotton
hybrids differed significantly with each other. The
production potential of G. Col. I?H-Q was betler
(2230 kg/ha) than MDCH-201 (1650 kg/ha). Increase
in seed cotton yield of G. Cot. DH-9 was to
the tune of 26.0% (580 kg/ha) that MDCH-201.
The per day production of G. Cot. DH-9 was
much higher (9.02 kg/day/ha) than MDCH-201
(6.68 kg/day/ha). This was mainly due to significantly
more number of bolls and sympodial branches/
plant and more plant height at maturity in
G. Cot. DH-9 as comparaed to MDCH-201. Sead
cotton yields were significantly higher in plots
sown with higher plant density of 27,777 planis/
ha (120 x 30 cm) over normal plant density
of 18,518 planis/ha (120 x 45 cm). Higher plant
density exhibited a higher rise of sesd cofton
yleld by 13.9% over normal plant density. This
may because of higher number of bolls per unit
area In higher plant density. Progressive 3@
In seed cotton yleld with the Increase I plant
density was also reported by Singh et al. (1969}

—"

* Pregent address : Research Sclantist [Agronomy),

Main Coton FMesearch Station, GALU, Sural
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TABLE 1

Seed cotton yleld (kg/ha), No. of bolls and sympodial branches/plant and plant height
Influenced by different treatments. es/p P ght as

I/;'rr.r:mrﬂ] I Seed eotton No. af Sympodial Plani ™
vield (kgiha) bolls branches freight {em) at
L plant plant maturiry Yy
Varieties
l. MDCH-201 1650 68 24 114
4. G. Cot. DH-9 2230 84 28 132
5. Em. % 94.8 3.25 0.96 2.71
CD., at 5% 2774 9.51 2,82 79
Spacings .
L. 120 x 30 cm 2085 68 26 121
(27,777 plants/ha)
2. 120 x 45 cms 1795 84 26 124
(18,518 plants/ha)
S.Em = 04.8 325 0.96 271
CD. at 5% 2774 9.51 N.§. N.S.
Nitrogen levels
1. 160 kg Nma 1660 67 21 110
2. 240 kg Niha 2017 75 27 126
3. 320 kg Nha 2123 gs 30 132
SEm, x 116.1 398 1.18 132
CD. at 5% 3387 11.6 3.45 9.7
Phosphorus levels '
. 0 kg P,0,/ha 1847 73 25 121
2. B0 -~ 2033 78 26 125
) SEm. + 94.8 .25 0.96 2
CD. a 5% N.S. N.S. N.5. N.S.
L cv. % 239 210 183 108
TABLE 2

Plant density x varlety Interaction (seed cotton yleld kg/ha).

120 x 30 em 120 x 45 cm

MDCH-201 1602 1698 5 Emz 1 34.0

G.Cot. DH-9 2568 1892 CD. a 5% 192.3
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Bapna et al. (1976) and Jain and Katti (1980).
Increase in seed cotton yield was recorded with
theincreasing levels of nitrogen application. Maximum
seed cotton yield of 2123 kgha was obtained
by application of 320 kg N/ha but it failed to
show marked difference with that of 240 kg N/
ha. The increase in seed cotton yield by application
of 240 and 320 kg N/ha was to the tune of
18.5% and 21.8% over lower level of 160 kg
N/ha, respectively. The response per kg of applied
nitrogen was 4.7 kakg of N with 240 kg Nha
as compared to 320 kg N/ha (2.89 kg/kg of
N) over 180 kg N/Ma. Similar trend in yield was
reported by Nigam and Kotwani (1871). Application
of B0 kg P,O/ha had no significant influence
in increasing seed cotton yield over control. Hence
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the application of phosphorus to cotton varieties
is not advantageous. Patel et al. (1986) cbserved
that application of phosphorus alone or in
combination with nitrogen did not affect the seed
cotton yield favourably under imgated condition

of Surat.

Interaction effect of plant density and variety
in respect of seed cotton yield was found to
be significant. The data presented in Table-2
indicate that cotton variety G. Cot. DH-9 showed
distinct superiority to that of MDCH-201 taking
a lead of 966 kg'ha seed cotton yield when
sown with higher plant density of 27,777 plants/
ha (120 x 30 cm spacing).

{Received on 30th Octo. 1993)
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Root Initiation Studies in
Bougainvillea (Bougainvillea
peruviana L.) Var. Marry Palmer

V. P. Chovatia, V. K. Poshiya and P. T. Shukla

Depanment of Agricuttural Botany, Gujarat Agricultural
Univarsity, Junagadh

Bougainvillea is accepted as an imporant
omamental plant in all the tropical and sub-
tropical regions of the world due to its beauty,
aftractive appearance of colourful bracts and
vanegated leaves. It is a versatle omamental
shrub and is grown in the garden both as shrub
and climber. It is also a drought resistant ornamental
plant.

Bougainvilleais propagated by cutting, budding
or layering. But it is usually propagated by cuttings.
Among different varieties of Bougainviliea, Thimma
and Marry Palmer are considered as difficult to
root through cuttings (Mishra and Singh, 1984),
Both the varieties are shyrooter and thus, rooted
plants are costly for further planting. There is
a greal demand of these varieties, thus, there
& & need 1o find oul most effective growth regulator
(s) with appropriate concentration for the best
reoting and survival of these vareties of Bougainviliea.

The present investigation was carried out
al Botanical Garden, Motibauwg, Department of
Agricullural Botany, Gujaratl Agricultural University,
Junagadh during rainy season of 1990 to know

the effect of plant growth regulators on the
roofing of Bougainvillea Var. Marry Palmer. The
uniform and healthy cuttings with four nodes were
selected for the study. The basal ends upto 5
cm length were dipped in fresh solution of 1AA
(1500 and 2000 ppm), NAA and IBA (3000 and
4000 ppm, each) for 15 seconds. Each cutting
then was insered upto two-third of its length
into the pots filled with garden soil. The experment
was conducted in 30 cm earthen pots in a completely
randomized block design with three replications,
Ten cuttings in each treatment were planted and
out of which five plants were selected randomily
to record observations on length of longest shoot,
number of sprouted buds/cutting. number of
leaves/cutting, number of roots/cutting, length of
longest root and per cent root initiation.

Analysis of varance revealed highly
significant differences among the treatment for
all the attributes studied. The results (Table 1)
suggested that Bougainvillea can easily be
propagated by cutlings soaked for 15 seconds
in the solution of IBA (4000 ppm) as it produced
significantly longest shoot, mare number of leaves,
cutting, more number of roots/cutting, increasad
length of roots and higher percentage of rool
initiation. Similar findings were reported by Thumar
(1991) in Bougainviliea. Theretore, after sufficient
testing in the field it can be recommended on
comn@icial scale
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Biology and Varietal Preference of

Groundnut Seed Beetle, Caryedon
serratus (Olivier)

L]

M. N. Kapadia

Main Dry Farming Research Station, Gujarat Agricuftural
University, Targhadia - 360 003

The beetle, Caryedon serratus (Olivier)
(Bruchidae : Coleoptera) is the pest of the stored
unshelled groundnuts and also tamarind pods
(Mittal and Gupta, 1978 Connsay, 1983). It has
been found damaging the stored groundnut in
Saurashtra region of Gujarat State since last
five years. Its habits and life - history were
studied by Caldemon et al. (1967) and Connsay
(1983). Some work on varietal resistance against
C. gonagra was reported by Mittal (1969). lis
biology and preference 1o the popular groundnut
varieties have previously not been studied in Gujarat
as a perusal of the published literature and therefore,
such studies were undertaken under laboratory
conditions.

The initial culture of C. serralus was raised
by collecting the infested unshelled groundnuts
stored in the surrounding areas of Main Dry
Farming Research Station, Gujarat Agricultural
University, Targhadia and they were reared in
the laboratory. The newly emerged vergin beetles
were paired and confined in a plasitc box (8
% 4 cm) for sludying the fecundity and longavity.
The groundnut seeds of variety GAUG - 10 were
provided for egg laying and further development

The honey droplets on a plastic strips were provided
as food for them. Groundnut seeds with eggs
laid were replaced daily by the healthy seeds
and number of eggs laid by an individual female
was recorded. The larval and postlarval development
of this pest was studied on four different popular
groundnut varieties (Table 2). The results on
the biological studies and varietal preference are
presented in Table 1 and 2.

Biology

The female beetle glued its aggs on seeds
or kernels. The incubation period of eggs averaged
263 with a range of 2 to 5 days (Table 1).
The newly hatched larva bore into the seed and
developed inside the seed. The larval period ranged
from 12 to 24 days with an average of 18.88
days. The development from the oviposition 10
larval stage lasted for 40 - 45 days (Caldemon
of al, 1967). The mature larva emerged oul
from the seed or pod and constructed papery
cocoon externally to the seed or pod. The pupal
period averaged 12.88 dyas with a rang@ of
10 to 22 days. Caldemon et al (1967) rgported
the pupal period to be 25 - 30 days.

The pre-oviposition, ovipasition and post
oviposition periods averaged 2.00, 23,10 and 17.10
days with a range of 1 to 3, 8 10 40 and
2 to 37 days, respactively. The number of 899%°
laid by a single temale was 21 to 76 with &n
average of 52.30. The female laid an average
ol 136 eggs as reported by Caldemon o
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TABLE 1
Biology of Caryedon Serratus at 30.00 = 2.52°C and 75.2 = 17.2 % RH.
Vs
Stage Neas. Duration in days )
M studied Ave. Range A
:s_tml 51 2.63 2-5
];::Eﬂ 58 18.88 12-24
il : -
erach 12.88 10-22
Female 10 42.20 11 - 69
. M-I_lill'-' ¥ 27.70 12-45
Pre-oviposition period 10 2.00 1-3
Oviposition period 10 23.10 E-40
Post-oviposition period . 10 17.10 2-37
Fecundity 10 53.20 21-76
(Eggs/Female)
Scx ratio 30 1 female : 1. 78 males
k{ﬁ:malc : Male) ; >

TABLE 2

Larval period, pupal period and sex ratio of Caryedon serratus when reared on groundnut

varieties (28.0 = 3.1°

C and 80.4 = 10.3 % RH).

Variety Larval period Pupal period Sex ratio )
A {days) (days) (F: M)
& 30.94° 15.82° 083:1
{Bunch) . (23-39)* (14.21)* (11)*=
(17)*= (11)*=
IL-24 26830 17.56 2.50: 1
{Bunch) (22-33) (14-22) (14}
(1%) (16)
GG-2 26.78* 16.85 2.00:1
{Semi-spreading) (22-32) (13-20) (12
(18} (14)
CALIG-10 24.71° 16.45% 2,20: 1
(Spreading) (21-31) (12-21) (18}
\ (21) {200 J
e
" Seande

** Numbers studied,

Means in the same column followed by the same letter are not significantly ditferent by Duncan’s Multiple

Hange Tes!,
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(1967). The females survived longer (42.20 days)
than males (27.70 days). The female and male
lived for as many as 69 and 45 days, respectively.
The females survived for 26-40 days with an
average of 32.00 days without any food. The
adults lived for 10 to 15 days (Caldemon ef
al. 1967). The sex ratio was observed to be
| female : 1.78 males. The pest completed its
life cycle (egg to adult) within 82.00 days. Caldamon

el .al. (1967) reported the life cycle to be 65-75
days.

Varietal preference

The data presented in Table 2 revealed
that the larval development was longer in the
variety J-11 (30.94 days) and shorter in the variety
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completed its life cycle within 82.00 days,
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other three varieties viz., JL-24, GG-2 and
GAUG-10 for its development.
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Sampling Technigue for
Assessing the Density of
Liriomyza trifolii (Burgess) in
Castor

M. N. Eapadia and E. B. Parmar*

Main Dry Famming Research Station, Gujarat Agricultural
University, Targhadia - 360 003

The Serpentine leaf miner, Lidomyza trifolii
(Burgess) (Diptera : Agromyzidae) infests castor
heavily with high density of larval mines during
July to August (Kapadia, 1991). It is difficult,
time consuming and laboricus to count all the
mines in all the leaves in a plant to estimate
its incidence. Schuster and Beck (1992) developed
the method for assessing densities of L. (rfoli
on tomato. They reported that the upper surface
of the terminal three leaflets of the Tth leaf
from the top of any stem may be used as
a sample for evaluating densities of living or
dead leafminer larvae. Information regarding the
sampling technique of this pest on castor is,
however, not available. The present study was,
therefore, undertaken with view to devise a suitable
sampling technigue for estimating larval mines
density In the field.

A castor fleld (GAUCH-1) of 50 x 50 m
of one month old suffering heavy population of
this pest was utilized for this study. It was divided
into five plots. Ten plants selected al random

from each plot were observed for counting the
larval mines density. The fully developed leaf
from the top of the plant was recognised as
the first leaf of the plant and the number of
mines on every numbered leaf up to bottom
of the plant was counted during mid - August.
The number of mines on 1st to 5th leaf and
the mean number of all mines of the plant were
statistically compared. The number of leaf
representating the mines density of the whole
plant was also tested in different plant samples
to determine the representative plant sample.

The data revealed that the number of mines/
leat was zero on the first leaf and it increased
with advance of the leaf age i.e. 10.4 to 3370
mines/2nd to 5th leaf, (Table 1). The average
number of mines of all the leaves of the plant
was 1869 mines and its was significantly on
par with the number of mines on the 3rd |eaf
(164.6 mines). It was apparant that thea mines
density on the third leal of the infested castar
plant projected as a representative of the maan
mines density of the whole plant. The minas
density of this pest can, thus be estimated by
following the third leaf sample technique. The
third leaf sample was tested in diffarant plant
samples. The data (Table 2) revealed that the
difference in number of mines in differant plant
samples (3. 5, 8, 10, 15) was nan-significant
It Indicated that the small plant sampla (3, 5)

© Prasenl address

Senior Res. Asstl, Maln Dry Farming Pes. Station, GAl, Targhadia-360 003,
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TABLE 1

Number of larval mines of Liriomyza trifolii on different numbered leaf of the

GAL RES ). 1995, 20 (3,

castor plang
( Leaf sample Larval minesfleaf+ 3
(Nax, )
( Ist 000 (071 5!
2nd 10,40 (3.18)
ird 164.60 {12.52)
4th 362.50 (18.87)
Sth 397.00 (19.8T)
All 186.90 (13.68)
SEm. £ {1.06)

\_ C.D. (P=0.05

(3.27 J

Figures in parentheses are X +0.5 transformed values.

* Mean of 5 replications.

TABLE 2
Number of larval mines of Lirfomyza trilfolii on the third leaf sample in different plant samples.
< Plant sample Larval mines/leaf* )
\_ {MNos.) o
4 3 148.00  (12.18) N
5 176.30  (13.28)
g 163.30 (12.78)
10 175.00 (13.23)
15 189.00 (1375
g Em. = {00.34)
D. (P=0.05
e N P>

Figures in parantheses are /% 4+ 0.5 transformed values,

* Mean of 5 replications.

rather than large plant sample (8, 10, 15) could
be helpful in estimating the mines density and
the amount of time could be saved.
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Influence of Abiotic Factors on the
Infestation by the Yellow Stem
Borer, Scirpophaga, incertulas

Walker

Sushil Eumar, C. B, Patel®, R. [. Bhatt and
A, B. Rai

Agricultural Experimental Station, Gujarat Agricutiural

Among insect pests of major significance
and regular occurrence in India, the stem borers
ara the most important infesting rice plants from
seedling to maturity. The yellow stem borer,
Scirpophaga incertulas (Walker) is an important
pest and occurs in all the paddy growing tracts
of Gujarat. It is, however, more acute in South
Gujarat garticularly in areas under double cropping
system where damage from 15 to 20 per cent
is not uncommaon. The attack starts usually in
late planted monsoon crop. The damage in the
garly stages of the crops resulls dead hear
and at a later stage in white ears. Much work
has been done on the chemical control of the
pest, but a few reports are available on abundance
of pest in relation to weather factors from different
pats of the country (Roy af al, 1979,
Balasubramaniam ef al, 1982 and Ishhaque and
Rahman, 1983).

The experimenits were conducled al
Agriculture Experimental Station, Gujarat Agncultural
University, Para during 'kharf' seasons of 1980
and 1881 with- the rice varely GR-3. In each

plot of 400 sqm. (20 x 20 m), 5 quadrets of
im® were randomly selected in "W design, From
each quadrate 4 hills were selected al random
for counting dead hearls or white ears al weekly
intervals from a week following planting. To study
the instantaneous sffect of major abiotic factors
viz., maximum temperature (X1), minimum
temparature (X2), relative humidity (X3}, rainfall
(X4) and Sunshine (X5) on pest infestation, a
correlation coefficient and multipla regression
equation was worked out taking number of dead
hears or white ears per twenly hills as dependant
variable (Y). Meteorclogical data were recorded
from the observatory al Agricullural Experimental
Station, Paria.

The impact of major abiotic factors on the
incidence of dead hearts or while ears as affected
by S. incertulas in different years is given vide
table 1 and 2. It can be seen from tha Tabla 1
that the quantum of dead hearts or white sars
peaked on 37th standard week (37 dead hearts/
20 hills) starting from 34th standard week (August)
l.e. one week after transplanting (8 dead hearis
/ 20 hills) during 1990. Thereafter, it declined
more or less gradually being minimum during 42nd
standard week (2 -white ears/20 hills). Although,
none of the abiotic factors showed any significant
impact on pest infestation, tha numbar of dead
hearls or white ears was comparatively less (10
white ears/ 20 hills) on 39th standard week when
tha rainfall was maximum (32.34 mm) obviously
showing negative effect of rain, Similarly in the

" Presen! addiess - Professor & Head, Depariment of Entomology. N. M. College of Agriculture, Gujaral Agnculiural

University. Maveari - 396 450 (Gujaral).



176

year 1991 (Table-1), the impact of rainfall was
non-significant but showed negative effect as the
number of dead hearts or white ears ranged from
7 10 17 dead hearts or white ears during rainy
period which occurred from 33rd-38th standard
week(6.00-22.57 mm) as against B-49 white ears
per twenty hill during non-rainy periods (39-42
standard week). Inthe year 1991, the pestinfestation

TABLE 1

GAU RES. 1. 1995, 20 (3

was more than the preceading year. The quantum
of white ears was maximum during 41st standard
week (49 white ears/20 hills) coinciding with
flowering and earhead formation stage of the crop,
The appearance of dead hearts started from 33ed
standard week (August) i.e. one week after
transplanting. Among the major abiotic factors,
sunshine hours showed significant positive comelation

Influence of major abiotic factors on the infestation caused by Scirpophaga incertulas Walker

to paddy (Var-GR-3) during kharif seasons of 1990 and 1991.

- ABIOTIC FACTORS \1
Standard No. of dead Temp (°C) RH Total Sun-
Week hearts or Max. Min. (%) rainfall shine

white years (#rim ) (hours)
per 20 hills
\ (¥) (X1} (X2) (X3) (X4) (X5) 3
o9 A
£.0 29.2 25.10 935 20.37 2.1
15 15.0 29.4 24.90 93.5 10.20 2.1
16 15.0 26.2 25.00 91.5 9.77 49
17 37,0 30.5 24.10 89.5 9,22 . 4.8
18 17.0 3.5 23.60 84.0 4.74 4.7
9 10.0 28.0 24.00 20.5 1234 6.6
40 12.0 31.6 2378 0.5 00.00 6.9
41 6.0 130 24.20 71.5 6.90 79
42 20 5.9 20.40 66.5 0.00 95
1991
13 7.0 30.4 254 86.5 15.57 1.5
34 7.0 289 24.9 90.0 22.57 1.3
15 9.0 209 25.0 9.5 15.57 1.4
1 13.0 287 24.8 89.0 6.00 24
37 17.0 3.6 22.6 T8.5 0.00 8.0
K 12.0 19 23.1 77.5 6.57 36
9 B0 33.1 23.1 770 0.00 6.8
40 42.0 20,1 6.6 640 0.00 79
4] 45.0) 2490 18.4 B0 0.4 19
42 26.0 29.5 1%.2 5
e 57.0 0.00 ¢ j -
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with pestinfestation. Whereas. minimum temperature
and relative humidity had significant negative
correlation. The positive comelation with Sunsine
hours was also evident from the peak recorded
on 41st standard week when the Sunshine hours
were also high (7.9). The negative cormelation
with minimum temperature and relative humidity
was also evident from higher incidence of pest
infestation which occummed during 40-42 standard
week when the minimum temperature (less than
20°C) and relative humidity (less than 70%) was
lower while with increase in minimum temperature
(about 25°C) and relative humidity (more than
85%) the pest infestation was low (33-34 standard
week). Thus, less than 20°C minimum temperature
and 70 per cent relative humidity as well as
more than 7 hours Sunshine had favoured for
multiplication of the pest. Similarly, Rao and Padhi
(1981) reported that out break of Scipophaga
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GAL RES ) 1945 20,5
mncertuias had the lowest amount of rainfall umber
of rainy days and highest Sunshine hours Furhar
they concluded thatl rainy days adversely affectay
mating. flight. oviposition, egg hatchability, larva
survival and tiller penetration. The joint contribution
of those abiotic factors which were significan
in simple corelation (Table-2) exhibited significant
impact on pest infestation showing as high as
91.84 per cent variation in dependent variabis
which can be explained by these factors The
multiple regression aquation was worked out as:

¥ =

139.2543 - 6654759 (X2) +
1.024424 (X3) + 0.188826 (X5)

Thus, based on appearance and peak activity
of the pest the control against this pest may
be taken from 33rd or 34th standard week onwards
in khanif sown paddy.
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New Record of Aphis gossypii
Glover (Aphididae : Homoptera) As
a Pest of Coriander (Coriandrum
sativum Linnaeus) in Gujarat*

L. V. Ghetiya and P, G. Butani

Department of Entomology, College of Agriculture,
GAL, Junagath Campus, Junagadp

During rabi 1991, coriander crop, Cerlandrum
sativum Linnaeus was found severely attacked
by aphids. The nymphs and adults were found
resting on the under surface of the leaves. They
were also found on entira leaf surface, flowers,
fruits and mainly on umbels in case of severe
infastation. They suck the cell sap, which resulted
in distoration of leaves and excreted the honey
dew like substances on which, the sooty mould
developed. The development of sooty mould
inhibits the photosynthetic activity of the plants
as a result the growth of the plants retardad.
The infested plants ylelded the shrivelled frults

REFERENCES

Anonymous, 1970, Twenty years of Agriculture Research
in Rajasthan. Deptt. of Agriculture, Bikaner.
FP. 1 - 171,

of poor quality. The aphids collected from savarly
infested coriander plants were identified as Aphis
gossypil Glover by the Commonwealth Institute
of Entomology, London.

A study of literalure revealed that the A.
gossypii has not been reported earlier as a pest
of corlander crop from any where under Indian
conditions. However, it has been reported as
a past of cumin (Anonymous, 1970) under Rajasthan
conditions and as a pest of umbelliferous crop
by Blackman and Eastop (1984). Therefore, A.
gossypii has reported for the first time as a
pest ol corlander crop in Gujarat.
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Record of Two Egg Parasitoids of
the Okra Jassid Amrasca biguttula
~ biguttula (Ishida)

M. N. Kapadia® and V. P. Mittal

Depariment of Entomology, Collage of Agriculture,
Gujarat Agricultural University, Junagadh - 382 001

Two mymarids, Arescon enockl (Subba Rao
and Kaur) and Stethynium empoascas Subba
Rao were found parasitizing the eggs of the
jassid, Amrasca biguttula biguttuala (Ishida) Infesting
okra, Abelmoschus esculentus Moench al
Entomological Farm, College of Agriculture, Junagadh
(Gujarat) during 1880-81. They have alse reported
earlier as egg parasitelds of Empoasca devastanis
Distant infesting okra, castor and cotton (Subba
Rao ef al. 1885, Subba Rao, 1968 and Subba
Rao ef al. 1988), Since both the species were
recorded for the first time In Gujarat as egg
paragitolds of A. biguttula the obseervations on
its -activity and morphological study were made.

The okra leaves Infested with the jassid
eggs were taken from the unsprayed field and
kept in_giass |ar. the leal peticle was wrapped
with the molst coiton. The observaticne on the
adult emergence of both the |assid and parasitold
were recorded. The percentage perasitlsm was
calculated on the basls of tolal number of |assld
and parasiiold adults smerged out.

It was cbserved that the adult parasitoids
emerged out early in the moming (8.00 to 9.00
a.m.). Among both the parasitoids, A. enock
was found the dominant. The sexes in A. anocki
could be distinguished easily by difference in
the antennal segments, abdominal shape and
colouration. Tha male parasitoid has 11 segmented
antennae while female parasitoid possessed 7
segmented antennae and its last sagment being
global shaped. The male was black in colour
and the female was yellow in colour. The black
marks were seen on the dorsum prothorax of
the female. The abdomen of the male was biunt
and pointed in case of the female. Out of 110
A. enocki adults examined, 60 males and 50
females were observed and thus the sex ratio
was 1.20 males : 1.00 female. The parasitism
by both the parasitoids ranged from 32.26 o
54.54 per cent i.e. 32.26 per cent in sacend
week, 54.54 per cent In third week and 48.01
per cent in fourth week of October, 1980. Subba
Reo et al. (1965) reported that the parasitism
on okra ranged from 39.08 to 66.48 per cenl
in June to July.

The authors are thankful to the Directon
International Institute of Entomology, London fof
the identification of the parasitoids.

(Received on 23nd Aprih 1994
"

* Prasant address : Assoclate Research Sclentlst (Entomalogy), Dry Farming Research Station, GAU, Targhadia 380 003
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Relative Susceptibility of Different
Promising Sugarcane Varieties to
Shoot Borer, Chilo infuscatellus
(Snellen)

G. J. Parsana D. D, Malavia* and D. J. Koshiya

Department of Entomology, Caflege of Agriculture,
Guiarat Agricultural University, Junagadh

With the development of sugar industries
andirﬁgmhnianitﬁaainﬁa.ﬂuratsima.musugamma
had gained the due importance amang commarcial
crops. In Gujarat State, the crop occupies an
area of 1.40 lakh hectares with the cane production
of 77.4 lakh tonnes.

Among the various insect pesis attacking
the sugarcane crop Chiloinfuscateliusis an important
pest. Eadier Khan ef al (1956) reported that
the shoot borer destroys 26-85 per cent mother
shoots and 6.4, 27.1 and 75.00 per cent primary,
secondary and tertiary tillers, respectively. Shoots
aged 45-60 days are mos! susceptible to the
shoot borer (Sithanatham ef al. (1975). According
to Jaipal et al. (1991) the variety Cos 767 was
the laast susceptible against shoot borer In Haryana.
Tanwar and Bajpal (1983) reported that the
infestation of shoot borer was severs during March
to June and remalng In Increasing trend. An
attempt was therefore made o test the recommended
and promising varleties for thelr susceptibilly to
the sugarcane shool borer.

A study on screening of different promising
varieties of sugarcane for susceplibility to shoot
borer was carried out under field conditions at
Sugarcane Research Station, Gujarat Agricultural
University, Junagadh Campus, Junagadh during
the year 1991, The field trial was conducted
in a randomized block design using 24 different
varieties. The varieties were sown in Iwo
replications with the plot size of 7.0 m x 1.8
m. The incidence of shoot borer was recorded
by counting the number of healthy plants and
dead hearts from gross plot area at 45 and
90 days after germination. The data weare converted
o per cent damage and subjected to statistical
analysis and are presented in Table-1.

The varieties were catogarized in different
groups for their reaction to this pest by following
the methad given by Rao and Krishnamoorthy
(1973) as under :

1. Less susceptible 0 - 15 per cent dead hearts.
2. Moderately susceptible 15.1 - 30 per cent.

3. Highly susceptible above 30 per cent

Twenty four sugarcane varieties (Table - 1)
were screened against the shoot borer. The data
on per cent dead hearts due to shoot boref
revealed that the lowest per cen! dead hears
at 45 days after germination was recorded '['5"-5'5"""':I
in varlety B0-R-41 and It was at par WP sy
variety CON-84138, CO-86043, cO-84133.

CO-88 . _ co-1914.
246, CO - 86036, CO-88002 and -7

* Present address : Professor and Head, Department of Agronomy, College of Agriculture, GAU, Junagsdh
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TABLE 1
Per cent dead hearts due to shoot borer in promising varieties of sugarcane during - 1991,
ﬁr. Promising Per cent dead hearis due 1o shoot borer B I
No. Varieties 45 days after W) days after In tiller stage
. Rermination germination o
/1. CO-85004 12.87 *(4.98) 18.23 (9.80) 2513 (18.04)
* 3 CO-85010 1.70 (4.12) 2001 (11.70) 27.78 (21.73)
kK CO-85012 10.82 (355 14.21 (6.02) 17.16 (8.70)
4. CO-86002 8.00 (1.75) 22.00 (14.07 48.42 (55.94)
5, CO-86004 13.00 (5.07) 24.34 (17.00) 46.90 (5331
f. CO-86010 1421 (6.04) 1489 (6.60) - 18.67 (10.25)
7. CO-7201 1242 (4.65) 14.58 (6.34) 18.74 (10.32)
B. ED-R-41 550 (0.92) 1989 (11.58) 34.46 (38.70)
g, CO-671 9.09 (2.50) 17.75 (9.30) 25.06 (17.94)
10. CO-8338 11.91 (4.29) 2446 (17.12) 33.92 (31.15)
il. COMN-84131 9.14 (2.55) 2391 (16.42) 3532 (3343
12, CON-84133 6.34 (1.25) 2234 (14.49) 3240 (28.72)
13. CON-84134 10,18 (3.16) 24.96 (17.81) 35.63 (33.93)
14, CON-24136 6.08 (1.14) 17.24 (8.78) 23.61 (16.03)
15. CON-B4138 11.27 (3.81) 2069 (1250 31.01 (26.54)
16. CO-85016 11.37 (3.68) 21.53 (13.46) 36.01 (34.55)
17. CO-B5246 6.62 (1.32) 18.25 (9.80) 2571 (18.81)
18, CO-E6032 18.28 (9.84) 21.94 (1399 2535 (18.32)
19, CO-E6034 1261 (4.75) 19.63 (11.30) 27.12 (20.80)
20, CO-86036 7.07 (1.52) 2079 (12.60) 2840 (22.62)
21. CO-86043 6.26 (1.19) 18.23 (9.80) 2392 (16.44)
99 C0-7914 837 (213 21.37 (13.27) 29.23 (23.85)
23 CO-6304 1048 (3.30) 13.78 (5.67) 16.82 (8.38)
24, C0-7527 11.75 (4.29) 2003 (11.73) 28.14 (22.25)
5.Em. + 1.06 1.20 132
CD.at 5% 310 3.52 971
Lk CV. % 20,94 12.14 16,12
* {Figure o)

n paranthesis are renlranslonmed values),




184

The highest infestation (9.84%) was recorded in
the variaty CO-86032,

The incidence of shoot borer increased
with time and ranged from 5.67 to 17.81 per

centin differant varielies at 80 days after germination. |

The minimum per cent dead hearts (5.67%) was
observed in variety CO-6304 and it was statistically
at par with the vai.sty CO-85012, CO-7201, CO-
86010 and CON-84136. While, it was maximum
in variety CON-84134 and was at par with CO-
8338, CO-86004, CON-84131, CON-B4133, CO-
B6002, CO-86032 and CO-85016. Thus, the ninety
days after germination the variety CO-6304 was
considered to be the least susceptible followed
by CO-85012, CO-7201, CO-86010 and CON-
84138, whereas, varieties CON-84134, CO-8338,
CO-8604 and CON-84131 were moderately
susceptible to shootborerunder Junagadh conditions.

Duringtillering stage, the infestation increased
in all the varieties. A close perusal of the data
(Table : 1) indicated that the lnwest,;'ﬂfaataﬂ:rn
(8.38%) was observed in the variety CO-6304
which was at par with CO-85012, CO-88010,
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CO-7201, CON-84136, CO-86043, CO-671. Co.
85004, CO-8BB032 and CO-85246. Whereas, j
was the highest (55.94%) in variety CO-8sngp
and it was at par with CO-86004 (53.31%)

Thus, during tiller stage varieties CO-8304,
CO-85012, CO-86010, CO-7201 were proved to
be the least susceptible to shoot borer as compared
to other varieties. Whereas, varieties CO-86002,
CO-86004, 80-R-41, CO-85016, CON-84134,
CON-84131, CO-8338 were observed highly
susceptible.

From the results, it can be concludéd that
the infestation of shoot borer was very low at
45 day after germination. But, it increased during
tillering stage as the per cent dead hearls were
very high (55.94 %) during this stage, in comparision
to mothers shoots. Similar observations for the
damage at different period after germination
and tiller stage of the crop were also reported
by Khan ef al. (1958), Sithanatham et al. [(1975)
and Tanwar and Bajpai (1993).

(Received on 5th May, 1994)
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Influence of Light Trap on
Incidence of Yellow Stem Borer in’
Rice
H. V. Pandya, A. H. Shah, C. B. Patel* and
M. 8. Purohit

Depariment of Entomelogy, N. M. Collage of Agriculture,
Gujarat Agricultural University, Navsari Campus,
Mavsari - 396 450, Gujarat State, India

The photopositive nature of yellow stem
borer, Scirpophaga incertulas (Wlk.) has been
reported by earlier workers (Israel and Rao, 1970,
Banerjee and Mookerjee, 1976; Saroja and Raju,
1381 and Wanjunath, 1982). Since yellow stem
borer is the major pest of rice in Gujarat, the
nfluence of light trap on fts infestat’>n was studied.

A chinsura typ - light trap fitted with a
200 w fluorescent lam: was installed in a field
cropped with GR 11 variety of rice. The trap
was operated at the National Agricultural Research
Froject Farm, Gujarat Agricultural University, Navsari
from March, 1986 1o May 1986, from 1800 to
0600 hours. The meidencs ol dead-heart and
white eamead woie a0 ouod by selecting 10
hills in diagonal ines al 1, & 10, 15 and 20
m from the trap, and n helds located lar away
from the trap where the light could not be seen

el —

by yellow stem borer. Every moming, 10 hills
were randomly selected at 1 m from the trap
and the number of yellow stem borer moths
settled on the hills was estimated. Counts were
made for 16 days during peak infestation period,
and correlation coefficient was worked out,

The highest incidence was recorded at
1 m around the trap (Table 1). As distance
from the light trap increased, per cent incidence
declined. The increased infestation at 1 m around
the trap was due to settlement of yeliow <tem
borer months and higher incidence even at tne
distance of 10 m indicaled that the moths may
have migrated to surrounding areas during day
time and caused more damage in that area.
Further, there gxisted a highly significant positive
correlation (*  0.96) between the number of
yellow stemggorer moths on 10 hills and the
daily light trap catch (Table 2). The moths which
were afiracees 10 the light but dig nol antar
the tap settled near it The resuits of the
present stu.. indicate that it may be wise lo
spray argu? the trap area with a suitable
INSECCIdu e reduce held damage The present
cuncurmence with earkier study
584 )

hnding: are i
(MOhan g Janarthanan

| Kecetved wiv 15t May, 1994)
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TABLE 1
Yellow stem borer Incidence at different distances from the light trap.
5 Incidence (%) )
Date Im 5m 10m 15m 20m Light
Shadew
'k..__ region jj
/"1 March 1986 - 18 15 12 10 7 § X
8 March 1986 24 20 - 14 12 10 q
15 March . 1986 32 24 19 16 13 10
22 March 1986 16 9 22 17 1% 12
29 March 1986 39 33 26 22 18 13
5 Aprl 1986 43 8 28 25 22 17
12 April 1986 44 40 31 28 24 19
19 April 1986 49 44 34 30 28 23
26 April 1986 53 47 37 33 29 24
3  May 1986 58 49 39 36 32 27
10 May 1986 62 54 43 37 33 9
17 May 1986 69 24 18 15 11 7
24  May 1986 72 26 22 18 14 9
31  May 1986 75 32 27 19 17 12
Mean Analysis 48.14 33.93 26.57 2271 19.57 15.36
F = 4]1.66%+
l'\ CD at 5% = 5.13 )

*Significant at 1% level.
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TABLE 2
Correlation between light trap catch and settiement of yellow stem borer
3 e Morhs Light trap ™
seftled carch
. .l‘r:t:'..-’fﬂ hills) ino.) y
r’ 13 May IEIEIS 45 212 E
14 May 1985 52 220
I5 May 1986 54 225
16 May 1986 63 251
17 May 1986 7 394
18 May 1986 &0 175
19 May 1986 70 383
20 May 1985 g5 490
21 May 1986 76 309
22 May 1986 | 261
23 May 1986 &1 260
24 May 1986 45 100
25 May 1986 40 62
26 May. 1986 a2 i9
37 May 1986 35 45
28 May 1986 49 70
l\ . r o= 40,96 5

“Significant at 1% level.
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Screening for Susceptibility of
Rice Cultivars to Leaffolder,
Cnaphalocrocis medinalis
Guenee

H. V. Pandya, A. H. Shah, C. B. Patel and M. §.
Purohit

Departmant of Entomology, N. M. Collage of
Agriculture, Gujaral Agricullural University, Navsar
Campus, Mavsar - 396 450

Varetal resistance plays a vital role in
the overall context of the integrated pest managemaent
system and has several advantages like no adverse
effect on the acasystem and easy adoption by
the grower since no exira cost is involved. Since,
leaffolder, Cnaphalocrocis medinalis Guense s
the major pest of*wetland rice in South Gujarat,
particularly during wet season, an attempt has
bean made to evaluate the available cultivars
against its attack.

A set of 11 rice gullivar ITahIr:r 1) grown
in a randomized block design replicated thrice
were screened for their susceptibility to leaffolder
at the National Agricultural Research Project Farm,
GAU, Mavsari during wet season of 1986. The
susceptibility from view point of damaged plants
and damaged leaves was recorded at an interval

of 15 days commencing from transplanting and
continued upto 90 days after transplanting. The
data thus obtained were averaged out and analysed
statistically to know the overall performance of
gach cultivar, The grain yield was also recorded.

The results revealed that all the 11 cultivars
ware more or less susceptible to the leaffolder
(Table 1). The susceptibility from view point of
damaged plants and damaged leaves ranged from
52 to 874 per cent and 5.6 to 20.3 per cent
in different cullivars, respectively. A late matunng
non-scanted cultivar, 1-30-1-1 was less susceptible
to the pest (Anonymous, 1985), recording the
highest grain yield. Our results are in close
agreement with those of Upadhyay et al., (1975),
reporing late maturity vareties tobe less susceplible
to leaftolder, However, inspite of being late maturity
ones, the three scented cultivars, 3-1-5-1-1, GR
101 and Pankhali 203 were more susceplible
to the pest may be due to their succulancy.
Similarly, Ghose et al, (1960) reported that in
general no variety was resistant, but scenled
varielies recorded a higher incidence than green
non-scented varieties at Cuttack. Medium and
late maturing non-scented cultivars (GR 4. GR
11, 2-21-1-1, IR 22, CA 138-928 and 1-30-1-
1) were comparatively less susceptible © the
pest than early maturing ones (GR 3 and Raina).
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TABLE 1

Susceptibility of rice cultivars to leaffolder.

'/-E wltivars Flants infested Leaves infested Grain Dwn;\'

(%) (%) vield fdays)

:u; ' /
GR 3 5844 (72.60) 21.13  (13.00) 4.30 30 )
GR 4 49.20  (57.30) 33.55 (06.80) 5.60 140
GR 11 50.65  (59.30) 58.69 (07.30) 5.30 140
Ratna 5773 (71.50) 2096 (12.80) ' 4.50 133
2-21-1-] 5391 (65.30) 8426  (09.90) 490 135
IR 22 4810 (55.40) 54.33  (0D6.60) 6.30 140
CR 138-928 4724  (53.90) 49.60 (05.80) 6.80 150
1-30-1-1 46.15  (52.00) 4845 (05.60) 7.30 152
3-1-5-1-1 68.53  (86.60) 2671 (20.200 1.30 146

- GR 101 69.21 (87.40) 2678 (20.30) 2.00 146
Pankhali 203 66.58 (84.20) 23.33 (18.30) 2.80 150

\‘_C.D, at 5% 01.20 01.00 1.00 P,

Figures in parentheses are retransformed values in angular transformed values,
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A Note on the Shelf Life Studies in
Gaillardia*

R. A. Khimani ** and A. A. Patil

Division of Horficulture, University of Agriculbural
Sciences, Dharwad - 580 005

Gaillardia (Gaillardia puichella Fouger) is
one of the hardiest annual flower crop which
can be grown in varety of soil and climatic
conditions. Information on the influence of nitrogen
and phosphorus fertilizers on shelf life in gaillardia
is presently not available. Efforts were therefore
made in the présent study to collect the above
information.

The field trial was conducted during the
year 1990 kharif season at University of Agricultural

Sciances, Dharwad in red sandy loam soils. Four
levels of nitrogen that is 0 50, 100 and 150
kgha ie. N, N, N, and N, respectively in
combination with three levels of phosphorus that
it 0, 50 and 100 kgha ie. P, P, and P,
respectively and constanl k (60 kgha) were
included. The experiment was conducled in a
factorial design, consisting of 12 treatment
combinations with three replications. Flowers were
harvested from each net plot for sheif life
obsenvation.

Hundred grams weighed flowers were kept
for the shelf life study in two conditions. One
lot was in open condition weighout covering. Second
lot was kept in 150 gauge thick polythylene bag
having, holes for the aeration. Al every 12
hrs interval flowers were weighed and the per

TABLE |
Per cent weight loss during shell life of Nowers as influenced by N and P levels in gaillardia.
Polyethylene pack
12hr 24 hir 36 hr 48 hr

Tregimens P F P Mean P, F .

] i 1 i

N 150 0.75 080 105 379 177 191 249 535 429 299 43) 455 534 342 447

Mean ":-.. F P

i : Meur

Mean P P P,

)

M 080 097 090 083 1.6 217 197 192 326 471 452 4105 3094 %575 509 4090
N, 075 1.20 1.50 LIS 177 I8 368 288 430 512 572 SO8 537 53 59 533
N, 160 2,10 140 L70 358 444 305 369 403 507 504 480 471 503 344 3101
Mean LIT 125 11T 120 ° 2.69 289 265 274 429 480 459 456 467 52 447 A0
§.Emn = CDai% SEmz CDu%% SEmsz C.Dua 54 %.Em + e
M 10,04 011 .09 .25 .11 .31 011l 32
p 0.3 NS 0.0% NS 0.0 027 ih 04 020
NxP .07 014 1% (.45 0% ih 54 il 14 {1 St
S s
—

* Part of the Ph.D. thesis submitlod by tha :eeor aulhor to the Unvarsdy of Agrl. Sciences Dham&ﬂ-'&ﬂﬂm’i
Hamataka,

** Presenl aodress © Assistant Professor of HodicuMure, B A College of Agriculture, GAU Anand-388110
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in open
“12hr ' 24 hr 16 hi

. Treament P, P, P, Meam P, P, P,  Mean T, I Mean
N,,' .10 820 9.10 847 10.73 17.55 19.30 188} K08 2520 2666 2668
N, 8.70 1000 940 937 1766 2190 2130 1035 A4 2837 2675 2671
H: .13 10,70 10.50 9.78 1766 22.57 2237 2087 26,52 273 2808 2772
N, 10,10 10.10 930 9483 2178 21.22 19.65 20.89 2109 1735 21,77 2740
Mean 876 975 957 936 1921 2083 068 2314 2663 2744 2131 7713

SEmz C.D.at 5% &Em = C.Dat 5% EFEm= C.D.al 5%

N 0.05 0.15 0.10 0.31 0.10 0.29
P 0,04 0.13 0.04 0.26 0.09 0.26
NxP 0.09 0.26 0.18 0.53 0.17 0.51

M.5. = Non Significant

cent weightloss was worked out at 12, 24, 36
and 48 hrs after harvest.

The per cent weight loss during shelf life
of flower was more in ¢pen condition than in
polyethylene pack at all the observation periods
(Table-1). Nitrogen levels exhibited significant effect
on per cent weight losses during all observations
periods of both the conditions. Higher level of
nitrogen (N,) lost significantly more weight during
early 24 hrs in polyethylene pack, while in opan
it was at par with N, level. At the end of 48
hrs in polyethylene pack weight loss was 5.53
per cent, while in open after 36 hrs It was
27.72 per cent with N, level. Control (N} recorded
minimum wight loss of 4.41 per cent in polyathylens
pack and 2668 per cent in open condition.
Phosphorus did not show any significant effecl
in early hours in polyethylene pack. But al later
hours significantly more weight loss was noticed
with P, level. And that was true with open condition

also. Interaction between N and P showed significant
differences during all the observation periods of
both the conditions. Minimum weight loss was
noticed at last stage with N P, (3.42 per cent)
and NP, (25.29 per cent) respectively, for
polyethylene pack and open conditions. This is
an agreement with Waters (1967) in case of
chrysanthermum.

He also observed that the increasing nitrogen
levels decreased the shelf life.

{Received on 22nd April, 1992,
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Biogas Fermentation and Phase Separation
Studies of Some Plant Materials

Submitted to Gujarat Agricultural University

Student Major Guide
P. J. Marsonia K. P. Goswami

Department of Agril. Chem. & Sol Sci., B. A, College of
Agriculture, Gujaral Agricultural Univarsity Anand

Fermentation studies on four vegelative
materials (ipomea leaves, water hyacinth, neem
leaves and rice straw) were carried out in duplicate
sels with 667 per cent solids at 37°C or at
room temperature. For biphasic studies, acidogenic
and methanogenic phases were physically separated.

Ipomea and neem leaves gave the highest
gas production 260 ml and 332.2 mlig dry matter

al room temperature when respectively treated
with 2% N + 10% CaCO, and 2% N + 20%
CaCO,.

Higher biogas yields (40% and 58%) were
recorded in 3:2 cowdung © 3-day presoaked green

ipomea mix and 2:3 cowdung : 7 day presoaked
green ipomea mix as compared with that from
cowdung alone.

The highest VFA yields in I-phase (batch)
of two phase system was 7.80 gl as acetic
acid from dried ipomea leaves in 3 days retention
time and biogas yield was 433 ml'g dried matenal
in the ll-phase with §2% metharie.

In the I-phase of semicontinuous Diphasic
study, higher VFA production and biogas yield
was achieved from waterhyacinth and ipomea
leaves, respectively.

Optimum VFA was produced from rice straw
established at C/N 13.8, 6.67% s::llldskand
at pH 6.5 whereas, for ipomea leaves 6.67%
total solids and pH 7.0. Higher lignin content
gave lower amount of VFA from rice straw

(Received on 10th May, )
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A Study on Research Management Ability
of Research Scientists Working as Head of

the Depnrtmantfﬂtatiun}llmjacﬂﬁnhema in
Gujarat Agricultural University

Submitted to Gujacat Agrieultural University
Student
Arunkumar A. Patel

Major Guide
H. L. Patel
Department of Extension Education, B. A College af

Agriculture, Gujarat Agricultural University, Anand
Campus, Anand

The agricultural research management in
india is relatively a new area. The head of
department/stations/projects/schemes of the
agricultural university have to perform many research
management functions. Thus, to make a research
organisation more productive, the proper research
managemenl practices should be adopted by the
research leaders. However, it is observed that
the scientists who are working as the head have
neither education nor experience in the field of
management before they become head, eventhough,
they have to carry fthe responsibilities of
management aspects foo.

In all, one dependent vanable i.e. research
management ablily and 27 independent varables
were studied. The salient findings of the study
were | (1) Majorty (71,67 per cent) of the heads

<5

exhibited medium level of research managament
ability (2) the span of control and research
experiments 1o be conducted by the heads had
negative and highly significant relationship with
their research management ability. (3} The age,
interpersonal communication, deparimental’ station
climate, image (characteristics) of the head,
personality (extrovert), attitude towards delegation
of authority, job involvement and style of supervision
(developmental) of heads had positive and highly
significant relationship with their research
management ability. (4) About, B&.92 per cenl
(R* = 0.8692) contribution to the variation in
dependent variable (research management ability
index) was accounted by seven variables from
highest 1o lowest were (i) Image (characteristics
of the head (ii) Attitude towards delegatic+ of
authority (ili) Research experiments to be r-nducted
(iv) Interpersonal communication (v) Jrs Involvement
(vi) Family size (vii) Absence at headquarters
{5) The major variables centributing the maximum
direct and positive <ffect on RANAI (Research
Management Ability Index) were image
(characteristics) of the head, attitude towards
delegation of authority, age and interpersonal
communications. Whereas tha variable research
experiments lo be conducted contributing maximum
negative direct ellect on AMAI

i Meceived an 306k Oct., 195940

R



Fertilizer Management of Marginal Salt Affected
Soil at Devataj, Gujarat

Submitted to Gujarat Agricultural University

Name of Student Major Guide

M. 5. Partel K. P. Goswami
Department o’ Agriculture and Soil Science, GAL,
Anand

Afield experiment was conducted on saline sodic
soil, adjoining the coastal area of Cambay gulf. The
field was first treated with two levels of gypsum and
two levels of FYM and super imposed with four levels
of N and three levels of P growing kharif paddy and
rabi wheat. The overall results showed that applica-

tionofgypsum and FYM has significantly reduced the
pH over control, during both the crops at both the
depths of (0.15 and 15.30 cms) of soil.

Combined application of gypsum and FYMas well
as their individual application were effective in lower-
ing the soilpH, ECand ESP which resultedinincrease
inyield of paddy and wheat, in both the year. Howey-
er, the increase in yield during the second year was
of higher magnitude, compared to that of first year.
This might be due to prolonged action of gypsum and
FYM treatments as the action of both the amend-
ments is generally slow. Fertilizer N and P did not
change the soil pH and EC significantly. However, the

optimaldoseof N + PfertilizerswasN, P, treatment

whch gave highest yield of paddy and wheat.

(Received on 4™ Novw, J903)
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