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Effect of Various Levels of Nitrogen,

Phosphorus and Cycocel

on Yield and Yield Contributing Attributes of Cluster Bean
Green Pod under Rainfed Conditions [Cyamopsis tetragonoloba
(L.) Taub.] cv. Pusa Naubahar

S. J. P. Singh, C. B. S. Rajput and K. P. Singh

Department of Horticulture, Institute of Agricultural Sciences, Banaras Hindu University,
Varanasi-221 005

ABSTRACT

Yield of green pods and yield contributing attributes of cluster bean cultivar
Pusa Naubahar increased significantly and positively correlated by various levels of
nitrogen, phosphorus and foliar application of cycocel during the years 1981 and 1982,
The dry weight of green pods per plant by the application of cycocel did not differ
significantly during both years. Finally, 40 kg of nitrogen, 60 kg of phosphorus and
500 ppm of cycocel significantly improved yield of green pod and yield contributing

attributes over control in the years 1981 and 1982,

INTRODUCTION

Among the several approaches 1-nz.:dc
to improve cluster bean pI:OduCtLVIty,
regulation of plant metabolism by us-
ing exogenous growth substances or soil
feeding of nitrogen, phosphorus and fo-
liar feeding of cycocel has been repor-
ted to improve the yield and yield
contributing attributes by influencing
the plant physiological processes favour-
ably (Tomar et al., 1972 and Rao et al.,
1983). The present investigation was
undertaken to study the influence of
nitrogen, phosphorus and cycocel on

cluster bean vegetable under rainfed
condition.

(Received on 23rd May, 1986)

MATERIALS AND METHODS

A field experiment was conducted
at the Vegetable Research Farm, De-
partment of Horticulture, Institute of
Agricultural Scienccs, Banaras Hindu
University, Varanasi-221 005, during
kharif season of years 1981 and 1982.
The experiment was laid out in split
plot design with three replications, The
treatments comprised three levels of
nitrogen (0, 20 and 40 kg/ha), three
levels of phosphorus (0, 30 and 60 kg/
ha) and three concentrations of cycocel
(2-chloroethy!  trimethyl  ammonium
chloride) (0, 500 and 1000 ppm). The

hall’” dosc of niwogen and full dose of
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phosphorus was applicd as Dbasal dress-
ing. Remaiming half dosc ol nitrogen
was applicd as top dressing 20 days
after sowing. One foliar spray of cycocel
solution was done at 25 days after

sowing.

The “soil was sandy loam, low in
available nitrogen (0.095%), phospho-
rus (0.081%) and potassium (0.5429,)
having pH value of 7. The physical
conditions of soil were coarse
(9.44%), fine sand (44.80%),
(29.59%) and clay (18.19%).

sand
silt

RESULTS AND DISCUSSION

Guar being a legume responds to
the small amount of nitrogen and im-
proves the yield and yield contrjbuting
| attributes (Sanderson, 1974 and Den-
| ins, 1977). The data presented 1n
" Tables 1 and 2 indicate that increas-
ing levels of nitrogen produced highly
significant yield and yield attributes like
number of green pods per plant, number
of clusters per plant, fresh and dry
weight of green pod, mean weight of
cluster, mean weight of green pod,
length, thickness and number of seeds
per green pod and total crude protein
percentage during both the years (1981
and 1982).

The various levels of phosphorus
significantly increased all the yield and
yield contributing atrributes during both
the years (1981 and 1982). The maxi-
mum  and minioum  values  were
tained in 60 kglha P,0; and control,
Similar findings were reported by Gill and

ob-
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Singh (1981) and Tomayr ¢ al., (I‘J?"i)

In both the years (1981 ang 1989
the various concentrations of cycocel iy,
creased all the yield and yicld attribyteg
significantly except dry weight of fres),
green pod per plant. The maximu an
minimum values were obtained in 50
Ppm cycocel and control respectively,
These findings are  obtained from
deprcssing nature of vegetative growth,
but increased the leaves longevity
which is the main source of photosy-
nthesis and other metabolism thereby
augmenting yield by prolonging the
period of metabolization of metabolites
from leaves and fruits (Tolber, 1960).

)

Correlation coeflicient between
yield and yield contributing attri-
butes

The correlation coefficient of yield
and vyield contributing attributes has
been worked out on average data of
two years and presented in Table 3.
This indicated that the various levels of
mitrogen and phosphorus along  with
growth retardant cycocel are more effec-
tive in favour of yield and yield con-
tributing attributes like number of
green pod per plant, number of cluster
per plant, green pod per cluster, fiesh and
dry weight of green pod, mean weight
of cluster, meau weight of grecu pod,
length, thickness number of sceds
per green pod and total crude  protein
wenre
ported by Gill aud Singh, (1981) and
Rao et al. (1983).

anl

pereentage. Similer - findings res
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A Correlation Study of Maize Yield with its Components
P. G. Patel,* R. P. Singh and K. R. V. Raja
Department of Agronomy, IARI, New Delhi-12

ABSTRACT

An experiment was conducted on maize for two years at IARI, New Delhi to
study the correlation of yield with its associated biometrical characters. The grain
yield was found to be highly correlated with stover yvield and 1000-grain weight in
both the years. The selection indices developed through multiple regression showed
that during 1977-78, stover yield, girth of cob and 1000-grain weight covered 98%, va-
riation, while during 1978-79, stover yield grain yield per cob and 1000-grain weight
covered 959, of the total variation.

Yield is the fore-most consideration in the breeding of any crop. Since the for-
mation of yield depends upon many characters associated with the yield, it is an es-
sential feature of any breeding work to study the contribution of each character in
the production of yield.

In the case of maize also, many such attempts were made earlier. Murthy and
Roy (1957) obtained a high correlation between yield and length of cob, yield and
100-grain weight, girth of cob and 100-grain weight, but low association between yield
and girth of cob, yield and plant height and plant height and 100-grain weight.

(Received on 25th March, 1985)

MATERIALS AND METHODS

Field experiments were conducted
during 1977-78 and 1978-79 on Gangs
hybrid maize at the Indian Agricultural
Research Institute, New Delhi to ascer-
tain the responses of graded doses of
nitrogen directly applied to maize on the
plots of previously sown different legu-
minous crops, wheat and fa}low. Thc
split-plot  design  was used m Wthh.
the main plot treatments comprised of
lathyrus, gram, lentil, pea, wheat and
fallow in which the crops werc sowh
during the previous rabi  scason and 3

*Present address
GAU, Surat.

/

doses of nitrogen viz., 0, 60 and 120
kg N/ha applied to kkarif maize as sub-
plot treatments. There were 3 replications.

Since the objective of this particular
study was confined to assess the corre-
lation between the yield and its com-
ponents alongwith some qualitative cha-
racters, only the mean wvalues of each
treatments were considered here. The
different components that were under
study are stover yield (X,), N-uptake

(X,), P-uptake (X,), length of cob
(X,), girth of cob (X5),  grain

yield per cob (Xg), number of grains

Associatc Rescarch Scientist (Agro), Main Cotton Research Station,
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per cob (Xs), lUUU-gl,"di'l—l weight (.X,.,)‘, t)l". ';
tein content (Xg), moisture per cent al
harvest (X;o) and plant height (Xi)- l_hc
correlations worked out and sclcciflon
indices were preparcd through multiple
L‘cgrt*ssiou vquations-
RESULTS AND DISCUSSION
The correlation matrices of  yicld
and the 11 independent characters for
the year 1977-78 and 1978-79 are pre-
sented in Tables 1 and 2. In both the
vears, all the characters were found to
possess highly significant correlation with
the yield. Not only that, all these cha-
racters were themselves found to be
highly correlated with each other. Even
though multicollinearity has been ob-
served, this has not much affected the
predictive values of the regression coeffi-
cients. However, looking to those cha-
racters which are directly concerned
with the formation of yield, it is ob-
served that stover yield and 1000-grain
weight showed a correlation exceeding
0.9 in both the years, Girth of cob dur-
ing 1977-78 and grain yield per cob
and moisture per cent at harvest during
1978-79 also showed more than 0.9 cor-
relation with yield. The fact that 1000-
grain weight possessed maximum amount
of correlation with yield (0.98 and 0.96)
in_ both the years and substantially con-
tributed towards yield is supported by
Prabhakaran Nair e g, (1974) who
obscrved that this character exerted a
zlil'bsr':;ljli:l :iﬂuilnoc on the grain yield
Pt l.h:;zl. 'a:lu ._4_.‘?'({ -Wa.ssay (1970)
= gl uummllln:,;l(.d,s(: Im‘ the number
weight ’uf erain ;Tg“.“;'b per cob and
in the increased I'I'l u-)', Was-mﬂcu’f"d
’ yield of hybrid maiz:
Mason and Zuber (1976) found that

GAU RES. J. 1987. 13 (,
grain  weight per car and numhep of
cars per 100 plants were llighly Corre.
lated with yicld.

When all the characters were Te.
gressed with the yield, it was ohseryeq
that the total variation contributed by
thesc characters (R? value) were 99.69/
during 1977-78 and 98.8%, during 1978.79,
The regression coefficients and their sta-
ndard errors are presented in Table 3,

However, it is obvious that the
contribution of all the characters are not
of the same magnitude and some of them
do substantially contribute than others,
In order to examine this aspect, selec-
tion indices were prepared through my]-
tiple regression equation (Table 4).
Dwing 1977-78, out of the 99.69,
variation contributed by the 11 cha-
racters, three of them, namely, stover
yield (X,), girth of cob (X;) and 1000-
grain weight (X,) covered 98.29%, varia-
tion. In the year 1978-79, stover yield,
grain yield per cob and 1000-grain
weight contributed 94.74% out of a
total of 98.8%. With the addition of
Xi0» (moisture per cent at harvest),
the coverage had gone upto 96.41 per
cent as shown in equation 3. There
Was a marginal increase of (.14 per
cent when X; (No. of grains per cob)
was also included as the fifth variable
In the equation.

[t is therefore obvious that the
stover yield and 1000-grain  weight axc
'-"llt‘ most important characters in the
formation of the yield of maize, Rajput
o al. (1970) obscrved that any increasc
i the 1000-grain - weight  reflected in
the increase in yield of maize.
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PATEL ET AL.: CORRELATION STUDY OF MAIZI YIELD

FABLE 3.
Regression coeffects and standard errors.
Characters 77-78 7679
b SI¢ { b By t
Stover vield X, 0.2761 0.0561 4.93%*  (.06696 0.09855 (.66
N-uptake X, 0.1255 0.0692 1.81 0.00052 0.07672 ().0067
P-uptake X, 0.0531 0.0579 0.92 0.2720 0.1136 2.39
Length of cob Xy 0.7033 0.7266 - 0.98 0.5147 0.9859 0.52.
Girth of cob Xy 0.5164 1.5949 0.32 1.0144 0.7997 1.27
Grain yield :
per cob X5 0.1427 0.0885 1.61 0.0303 0.1054 0.29
No. of grains
per cob X, 0.5848 0.0332 1.76 0.00284 0.0209 0.14
1000-grain wt. X 0.2482 0.0664 3.74%*  0.2410 0.2165 1.11
Protein content X, 1.7539 1.0733 1.63 1.8574 2.2877 0.81
Moisture 9%,
at harvest X0 0.5051 0.3299 1.53 0.4377 0.3998 1.09
Plant ht.
‘at maturity X 0.1025 0.0479 2.14 0.0723 0.08659 0.83
TABLE 4
Selection indices.

- Year Multiple regression equation o Mult. Varia-
correln. tion
coefficient explained

(%)
1. 7778 -39.6518+0.1867x 14-1.7136 x 5+0.1550 % 8 0.9910** 98.2
% 78-79 -55.2344-0.1330% 140.0180x 6+40.3651 x 8 0.9733%* 04,74
3. 78-79 44 56491 0.1000 14-0.0515% 64-0.2367
840.6728 10 0, 0819%* 96.4 1
4. 78-79 42.107540.0701 x 14-0.0707 < 64 0.2073 x 8 1
0.6583 % 104-0.0115x7 0.9826%* 96.55
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Natural Enemies of Groun
Deventer (Lepidoptera :

dout Leafminer, Aproaerema modicelln

: Gelechiidae) and their Impact on
its Infestation at Anand

(Gujarat)

D. N. Yadav, R. R. Patel and R. C. Patel

A.I. Q. R. P.

on Biological Control, GAU, Anand Gampus, Anand

ABSTRACT

at Anand (Gujarat). The larvae of A. modicella were found parasitised by Bracon gelechiae

Ashm., Apanteles sp. laevigatus group., Chelonus sp.

Goniozus sp. Stenomesius japonicus Ashm., and

an gnidentified hymenopteran and the pupae were parasitised by a chalcid, Brachymeria

sp. Of these, Apanteles sp. Goniozus sp.

and S. japonicus were the important ones. They

accounted for a maximum of 38.21, 50.00 and 79.16%, parasitisation. These parasites
were very effective and did not allow the pest to build up pestiferous population

to call for any chemical treatment. Conservation of these natural enemies

suggested.

INTRODUCTION

The groundnut leafminer Aproae-
rema modicelle Deventer is a serious pest
of groundnut and soybeans in many
Asian and South-East Asian countries
(Reddy, 1978). In India, it has been
reported as serious pest from Andhra
Pradesh (Channabasavanna  1957;
Krishnamurthy Rao ef al., 1962) Karna-
taka (Channabasavanna, 1951, Krishna-
murthy and Appanna 1951, Usman and
Puttarudraiah 1955), Maharashtra
(Khan and Raodeo 1979) and Tamil
Nadu (Cherian and Basheer 1949).
Apart from infesting groundnut, it has
been reported infesting soybean and

lucerne  from Madhya Pradesh and
Punjab  (Gujarati et al, 1973, Gan-
grade, 1974 and Sandhu, 1978). Re-

cently it has attained a status of seri-
ous pest of groundnut in Gujarat also.

is

(Received on 17th Dec. 1985)

Since no information is available on its
natural enemies in Gujarat, studies werc
undertaken in Anand during 1983 and
1984 and the results obtained are pre-
sented in this paper.

MATERIAL AND METHODS

Surveys were conducted in leaf-
miner infested groundnut fields in and
around Anand. Infested leaves were
collected and held in the laboratory to
study the emergence of parasites, The
parasites reared, their period of activity
and percentage parasitism are given in

f Table-1.

In order to study the impact of the
naturally occurring parasites on A.
modicella infestation, observations on the
leaflet damage were recorded at fort-
nightly intervals in rainfed as well as
irrigated crops.

13
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TABLE 1
Parasites of groundnut leafminer,

(Gujaﬂt;.

GAU RES. J. 1987. 13

their intensity and period of activity at Anapg

Parasite Perod of activity
Apanteles sp. lacvigatus group July-Oet.
Bracon gelechiac July-Oct.
Chelonus sp. July-Oct.
Goniozus sp. March-May

July-Oct.
Stenomesius japonicus March-May

July-Oct.
Brachymeria sp. July-Oct.
Elasmus sp. April-May
Idris sp. April-May

Unidentified hymenopteran April-June

%, Parasitism Remarks

1.02-27.27 Solitary, endopaiasite
0.01-50.00 Gregarious, ectoparasite
0.83- 2.22 Egg-larval, solitary parasit.
0.54-50.00 Gregarious, ectoparasite
0.20-79.16 Solitary

2.03- 6.38 Solitary

9.90-13.64 Solitary

Negligible -

4.17-25.00 Internal solitary

RESULTS AND DISCUSSION

The survey revealed that larvac of
A. modicella are parasitised by three
braconids, Bracon gelechiae Ashm., Apan-
teles sp. laevigatus group and Chelonus sp.,
one bethylid, Goniozus sp. one eulophid,
Stenomesius japomicus Ashm. and an un-
identified hymenopteran. The pupae
were parasitised by a chalcid, Brachy-
meria sp. The important species werc
Apanteles sp. Gomiozus sp. and Stenome-
sius japonicus. The percentage para-
sitism by parasites varied from 1.02 to
27.27, 0.54 to 50.00 and 0.2 to 79.16
respectively. The percentage parasitism
by B. gelechiae, Chelonus sp., Brachy-
meria, Elasmus and an unidentified hy-
menopteran varied from 0.01 to 50.00,
0.83 to 2.22, 2.03 to 6.38, 9.90 to 13.64
and 4.17 to 25.00 respectively. It was
obhserved that all these parasites were
active more or less simultaneously in the
field.

The  results presented in Table-2
show that the parasites were quite abun-
dant in irrigated crop during 1983 scason
parasitising as many as 75%, of the larvac.
The impact of this high percentage para-

sitism  permitted  only  5.569%, leaflet

damage. Similarly, in the prescnce of
parasites, the leafminer infestation was
generally low in rainfed crop during
1983 (Table-3) where the maximum leal-
let damage was 11.38% in the fourth
week of August. In 1984 season, the 1rri-
gated crop was totally free from leaf-
miner infestation. The pest, however,
appeared 1 rainfed crop in the second
week of August and could inflict only
4,209, leaflet damage. This was largely
due to heavy mortality of A. modicella
larvae by hymenopterous parasites which

accounted for 47.66 to 89.709%, parasitism.
Other workers reported parasitism of 4.
modicella by no less than 25 hymenoe-
pterous parasites (Charian and Kalay-
asam, 1941: Cherian and Bashcer, 1942:
Krishnamurthy and Usman 1954; Subb3
Rao et al. 1965; Subba Rao and Sharmd
1966; Atma Ram and Subba Rao 1967:
Nayar et al. 1976; Khan and Raodeo
1978; Bhatnagar and Davies 1979)-

The information on the ecology of th

pavasites and quantitative data on thett
cffectiveness was lacking.  Only Khar

and Raodeo (1978) from Maharasht

reported similar impact of 6 larval P

sites on A. modicella infestation in grou®”
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TABLIE 2

<

Extent of leaflet damage by A. wodicella in irvigated groundnut in presence of its lar-

val parasites during 1983.

Period of No. of larvae : — —

ekt {:o”ccﬁ g T | ﬁ':,.famszmed by Total %
Goniozus  Apanteles 8. japoni-  Others™  Parasi- Leaflet

B i cus tism damage

March IV Week 4 1591  25.00 11.36  13.64 6591 5.56

April 11 Week 48 50.00 0.00 25.00 0.00 75.00 0.00

April IV Weck 16 31.25 18.75 0.00  25.00  75.00 0.00

infestation

| L 1P Br_ﬁmu gelechiae
2. Elasmus sp.
3. Unidentified hymenopteran

TABLE 3

Extent of leaflet damage by A. modicella in rainfed groundnut in presence of its larval

parasites during 1983 and 1984.

Period of No. of larvae % parasitised by Total % Leaflet*®
observation collected - — parasi- damage
Apanteles  Goniozus S. japoni-  Others tism
cus
July IV WK 112 14.17 0.00 4.17 4.13 22.47 11.15
Aug. II WK 85 38.21 1.41 7.06 0.00 46.68 7.09
(12)**  (16.66)  (16.66) (50.00) (0.00) (83.32) (0.30)
Aug. IV WK 110 27.27 0.00 10.90 2.72 40.89 11.38
(120) (2.22) (0.83) (79.16) (7.49) (89.70) (2.26)
Sept. II WK 176 20.49 9.09 0.00 0.00 29.58 7.16
(44) (4.54) (4.54) (34.09) (4.49) (47.66) (4.20)
Sept. IV WK 33 12.12 0.00 12.12 0.09 33.33 6.74

* Flasmus, unidentifiecd hymenopteran and Bracon.
**Figures in parenthesis indicate data collected during 1984.

nut. Ayyar (1963) reported that parasites  Apanteles sp. and Stenomesius japonicus merit

arc rarely effective as natural check trial  introduction

against

groundnut

against groundnu.t leafminer, however, leafminer in other arcas where they arc

our studies clearly show that parasites not available.
exerted appreciable check and did not

allow the pest to build up IZ}CStifE‘.I'DI.lS The authlors are
population 10 call for any chemical Indian Council of Agriculural Research
wreatment. Lt is suggested  that, when  for financing the project and the Director
natural enemics arc active, care should  of Glllll})tls, Anand Zone lor pl't.l\'ldlllg

be taken to conscrve them by all means. facrlitics.
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Agroclimatic Classification of Ar

. I'(l' d ‘_ . . g
Gujarat State on the id and Semi-arid Regions of

Basis of Humid and Moist Periods

Vyas Pandey and R. R. Patel
Dryland Research Project. GAU, Sardar Krushinagar-385 506
ABSTRACT

The different agroclimatic parameters viz., moisture index, humid and moist
periods were worked out for twenty stations of Gujarat State which fall under arid
and semi-arid climate. Since humid period promotes vegetative growth and develop-
ment of crops and moist period supports them, these two parameters were selected
for subdividing the arid and semi-arid regions of Gujarat into four zomes viz., A, B,
C and D.

The zone ‘A’ has been found to be a very low crop potential area and farmers

may find it difficult to raise crops under rainfed conditions. Short to medium dura-
tion crops may be grown in area ‘B’. The zone ‘C’ is favourable for medium and
drought resistant long duration crops under dry farming. The cropping season exceeds
100 days in the zone ‘D’ and, therefore, it may be favourable for long duration crops.
However, two short duration crops may be successfully harvested by adjusting dates
of sowing suitably.

(Received on 29th May, 1985

that the mlormation cvolved may be
used for crop plannmg. A number of
climatic classification methodologies base-
cd on rainfall, temperature and potential
cvapolranspiration  have develop-
cd by many scicntists, (Koppen 1936,
Thornthwaitte and Mather 1955, Troll
1965, and Cocheme and  Franquin 1967).
Some of these methodologics have been
applied to Indian Regions (Subramanyam
et al., 1965; Krishnau, 1968 and Rao
et. al. 1972). Biswas (1982) hLas classihed

INTRODUCTION

Heat and moisture  are  the
determining factors for the natural plant
growth while the encrgy and  waler
budget largely sct the pattern of vege-
tation. In tropical regions, thv‘radumt
energy assumed to be abundant for plant
growth and prucipitution becomes @
dominant factor for successive change m
vegetation,

More than 80 per cent ol the mes
of Gujarat comes under arid and semi-

vital

l)l‘t' 11

arid regions where rainfall is g"lli‘l‘illlﬁ"
less thau 1000 mun. Only 15 per cent of
the cultivated land 18 irrigalr(l. It 1s,
lhm't-{‘m-r, neeessary to  have the  study

of the climatic resowrces of the stafe S0

drv I';u'luing tract ol L}u‘j;ll';l.( stale  1to
ii:ﬁl' zones on the basis ol optimum oS-
ture availability tndex. The present study,
aimed o classity the avid  wnd semi-avid
regions of Gujarat on the hisis of humid
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and moist periods, which  promote .'1I.|ul
support,  respectively,  the  vegetative
growth and development i the l‘t‘_‘“l”’
.\mu]d be very much uscful to agricul-
tural scientists and farmers in crop plan-
ning.
MATERIAL AND METHODS
Weeklv normals ol rainfall were
taken from daily accumulated normals
of rainfall published by Indian Meteoro-
logical Department (IMD, 1965), where-
as the weekly potential evapotranspiration
\PET) values have been obtained by
interpolating both in space and time
from monthly values calculated by Rao
¢t al. 1971. The moisture index has been
determined by Thornthwaite and Math-
cr’s methodology. Humid period was
defined as the period in which precipi-
tation (P) exceeded the PET and moist
period during which P lies in between
PET and PET/2.

The following criteria were uscd
for classifying the area.

Zone ‘A’— Humid plus moist period
for less than 60 days.

Zone ‘B°— Humid period less than
60 days but humid plus
moist period more than 60
days.

Zone ‘C’ -~  Humid period more than
60 days but less than 90
days.

Zone ‘D’ —  Humid period more than
90 days.

RESULTS AND DISCUSSION
The  different

agro-meteorological
parameters of twenty stations covering al-
most all arcas of arid and semi-arid regions
of Gujarat state haye
Table 1. On )
periods, these
four zones.
tall, PET

been presented in
i€ basis of humid and moist
stations were grouped into
Within 1), Sarp
arndd

L Feehig -

soil - vary considerally -

GAU RES. J. 1087, I3 ()
/

therelore,  these  zoncs  have  heey, dis
cussed  considerimg all these pPoints

gether.
Zone ‘A’

()

The zone °/\’ comprises Bhuj, Rapa
and Dwarka stations which cover most
of Kutch district and a small part
Jamnagar district. The soil is majp],
sandy except for some areas of mediugy,
black soils in and around Bhuj. The
annual rainfall within this zone is less
than 400 mm, whereas potential evapo-
transpiration is between 1700 mm to
1900 mm. This caused moisture index
more than —-80 per cent which character.
ized this area as extremely arid. The
humid and moist period together does
not exceed 60 days in this area and,
therefore, it may be difficult to raise
crops under rainfed conditions. However,
pearl millet, sorghum and pulses like
kidney bean and greengram may be
grown in some parts of the zone.

Zone ‘B’

This zone consists of Kandla, Radhan-
pur, Amreli, Veraval, Dhrangadhra and
Dhoraji stations. These stations cover
some south eastern part of Kutch, west-
ern part of Banaskantha and Mechsana
districts and most of Surendranagar, Raj-
kot, Jamnagar, Junagadh and Amreli
districts. The soil i the zone varies from
sandy to coastal alluvial and medium
black. Annual normal rainfall m the
zone ‘B’ ranged between 400 mm to
600 mm. However, within this zone some
patches of modcerate rainfall of the order
of 850 mm are found (IMD, 1962) in
and around Junagadh and Girnar forest
arcas. The highest PET values have been
found only in this zonc (Rao & f‘?"
1971). Most ol this sone falls under arid
type climit the jude
l'.lrl;.ft'l{ I LWl A/ L4

atnd LLOLSLUL

JI1} ll‘l | i'f Ill‘
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TABLE 1 €
Diﬁ_'erent a.groc.li:natic. parameters at 20 stations of arid and semi-arid zones of -Gujafat.
Glimatic Stations Ramnfall ~ Poten-  Moisture  Humid Moist -_;H Ivﬁr_. ”—Tﬁiinmf,
Z0nEs Wi lial Index v, pe- periods [V
evapo- riods  davs
transpr- days
ration
mm
Zone ‘A’ Bhuj 340.4 1896 820 7 49 Medium black Arid
Dwaraka 358.3 1714 ~79.1 21 35 Sandy Arid
Rapar 351.3 1862 -81.1 7 49 Sandy Arid
B, Kandla 4009 1896  -78.9 21 49 Sandy Arid
Radhanpur 433.0 1752 -75.3 42 35 Sandy Arid
Zone ‘B’ B, Amreli 515.0 1901 -72.9 14 98 Medium black Arid
Dhrangdhra  507.8 1898 -73.2 35 49 Sandy to Arid
medium black
Dhoraji 607.9 1854 -67.2 35 70  Medium black Arid
Veraval 526.2 1683 -68.7 42 56 Coastal alluvial Arid
Zone ‘G’ Deesa 622.5 1714 —63.7 70 14  Sandy Semi-arid
Patan 618.2 1725 —64.2 63 28 Sandy Semi-arid
Viramgam 586.6 1787 -67.2 63 28 Sandyloam Arid
Ahmedabad  782.8 1678 -53.3 84 14 Sandy loam  Semi-arid
Lunawada 778.2 1591 -51.1 84 21 Medium black Semi-arid
Bhavnagar 663.6 1814 634 77 21 Coastal alluvial Semi-arid
Zone ‘D’ Idar 974.0 1636 —40.5 98 14 Sandy to Semi-arid
medium black
Dahod 810.4 1577 —48.6 98 14 Medium black Semi-arid
Baroda 916.6 1575 —41.8 98 7  Loamy Semi-arid
Broach 1000.2 1725 —41.9 98 21  Deep black Semi-arid
Surat 1071.1 1603 -33.2 105 14 Deep black Semi-arid to

dry subhumid

Although the humid periods are less than
60 days in the zone, the total periods
(humid + moist) ranged from 70 days to
112 days indicating that there may be

ing season is of about 100 days may be
found suitable for medium duration
crops like growndmut and cotton under
rainfed conditions.

wide variations in the cropping pattern
within this zone. Therefore, this zone
can be further sub-divided into two sub
zones. In the first zone ‘B, the soil 13
sandy and the crop growing scason is
found to be 60 to 80 ilﬂ)’s which nay
be  favourable

Zone ‘C?°

The most of the semi-arid areas are
covered ander this zone. This zone in-
cludes Deesa, Patan, Vicamgam, Ahmed-
dabad, Lunawada and Bhavnagar sta-

for short duration crops tions. The districts covered  under the
like pearl millet, sorghum and pulscs — zone arc Banaskantha, Mchsana, Ahme-
only. The zone ‘B, in which soil is  dabad, Gandhinagar, Kaira, Bhavnagar

medium black and the total crop grow-

and  some  castern parts ol Surendra-
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nagar. Some ‘western parts of Sabar-
kantha and Panchmahal districts are
also covered under this zone. The annual
rainfall ranged between 580 to 800 mm
and potential evapotranspiration has been
found ranging between 1600 to 1800 mm.
The moisture indices were between =30
to -67 per cent. The soils are sandy,
sandy loam, and black. The humid per-
iods have bcen found between 60 to 90
days which indicate that the area has
good potential for dry farming. Medium
to short duration crops like pearl millet,
sorghum, pluses, clusterbean, cotton,
groundnut and drought resistant long
duration crops like castor may be found

suitable to this zone under rainfed condi-
tions.

Zone ‘D’

The fourth zonc deunoted as ‘D’ can
also be called as “Transition zone bet-
ween semi-arid and dry sub-humid
climate. The stations covered under this
zone are Idar, Dahod, Baroda, Broach
and Surat. The arcas included are east-
ern half part of Sabarkantha and Panch-
mahal districts, western half part of
Baroda and Broach districts, whereas
only a small north-west part of Surat
falls under this zone. The annual ram-
falls in the zone ranged between 800 mm
to about 1070 mm. Surat has been found
at the boundary line of semi-arid and
dry sub-humid climatic zone with mois-
ture index value of -33.2 per cent. The
soils are medium to deep black with high
field capacity. The humid periods have
been found more than 99 days indicat-
ing that the crop gowing prospect 1S
very high in this region. During most oi:
monsoon periods rainfall exce'eded 'PErJ
and thus generally caused soil moisture
saturation and surplus water. Under these
conditions maizc crop in medium black
soils and cotton, and paddy in the deep

black soils may be found suitable. With

GAU RES. J. 1gg7, 3
suitabie sowing adjustments,
duration crops viz., pearl millet apg pul
ses in kharif gram in rabi seasoy caﬁ
also be harvested under rainfed Cond?_
tions. These areas may also be sujtap),
for a long duration crop like pigeon pea.
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Agroclimatic Appraisal of Khedbrahma
Vyas Pandey and A. T. Patel

Dryland Research Project, GAU, Sardar Krushinagar

ABSTRACT

The different climatic and agroclimatic parameters of Khedbrahma have been
studied for 18 years (1966-1983). The study revealed that the area falls under semi-
arid climate with moisture index value of -529,. The coefficient of variability of an-
nual rainfall has been found to be 43.2 per ceat. Twenty-sixth standard week (June
25 to July 1) has been found to be the safe period for carrying out the Fkharif/Rainy-
season sowing. It is found that it is possible to harvest sufficient amount of surplus
water (201 mm) which can be recycled to crops at the time of water need. The study
has also revealed that the agroclimatic parameters of the avea are more suitable for
growing 125 days duration crops. Further that this period can be extended reason-

ably upto 150 days by adjusting sowing dates suitably and recycling the available
surplus water.

(Received on 28th Fan. 1986

INTRODUCTION the district receives quite a good amount
Khedbrahma is a northern most  of rainfall, due to the vagaries of mon-
taluka of Sabarkantha district of Guj- soon, the heavy rains, the agricultural
arat State and lies at the latitude 24° N droughts and water scarcity often occur
and longitude 73° 5° E, height above MSL  side by side. As per statistical atlas ol
203.91 m. The taluka covers an area of Gujarat (1982) Khedbrahma has been
about 846.2 sq. km. More than 67 per declared scarcity area in five years dur-
cent of total area of the district is under ing the decade 1965-1974, and thus it is
cultivation and out of that only 11.5 prone to water scarcity. Therefore, there
per cent is irrigated and the rest depends  is need to study the climatic and agro-
upon the rainfall. The average annual climatic parameters to facilitate agvi-
rainfall is 810 mm and varies from place culturists and planners for increasing
to place between 740 to 975 mm. Sandy, crop production. The studies of Biswas
alluvial and medium black soils are (1982) and Virmani et al. (1982) give
found in the district. The main crops some information on rainfall probabi-
grown in the district during kharif season lity and agroclimatic classification
are cotton, maize, groundnut, redgram Gujarat State. In these studies  soil
and cice, The adoptability of these crops factor has not been taken into account.
1S mainly on the basis of soil, topography, The present study aimed to study the
rainfall and 1o some extent on the availa-  agroclimatic paramecters in detail consi-
hilitY of irrigation facilitics, Although dering the soil characteristics of the area,

of
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MATERIAL AND METHODS

The daily rainfall data in respect ol
cotton rescarch sub-centre Khedbrahma,
Gujarat Agricultural University for 18
years (1966-1983) have been 0011:S1dcrcd
in the present study. The pott.:ntlal cva-
potranspiration values used 1n the ane
alysis were determined using Penman’s
cquation (Penman, 1948).

The available water capacity of the
soil column representing the root zone
of crops (upto 1 meter depth) was con-
sidered for the area based on the soil
characteristics. The monthly and weekly
water balance parameters were comp-
puted using Thornthwaite and Mather
(1935) methodology in which the soil
moisture storage (SMS) has been dcter-
mined by using the formula.

- Acc-(RF—PE) |
L AWC
Where AWC is available water capacity
of the soil, Acc—(RF-PE) is accumulated
valuc of negative RF—PE, RF is rain-
fall, PE is potential evapotranspiration,
Exp. is exponential term.

SMS = AWC x Exp.

~ The mositure adequacy index (MAI)
which has been defined as the ratio of
actual cvapotranspiration (AE) to PE has

heen used to define excellent r£‘>0.75_|

200d(0.75> AE

AE
PF

>0.50) poor (0.50> -

0.25¢ %EE periods.

Virmani (1975) has suggested a value of
t .. AE
25 as

>0.25) and very poor

Fequirement during sceding.
n the case of

Khedbrahma  this value
feems to

he madequate and  Lenee
modcrate value of 0.4 has be
deter

a
e cn sclected for
mining the starting of sowing periods
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RESULTS AND DISCUSSION
Climatic features :

The climatic water balance chay is
shown in fig. 1 and the different para-
meters are given in Table-1. K.
brahma rccieves the annual rainfal]
774.5 mm out of which 949 is receiye
during four months (June to Septemb;
The area falls under semi-arid climat:
with Thornthwaite moisture index of
-52 9, and varied between -23 to -74 pe
cent during the period under study. Th
coeflicient of variation of annual rainfa]]
is 31.6%. The C.V. per cent of monthly
rainfall has been more than 100 during
the off seasons and it is minimum in
August (43.2%). Mean monthly ram-
fall is maximum in August (281 mm)
however, the highest monthly rainfall

of 525.3 mm was recorded during July
1977.

The potential evapotranspiration
(PE) at Khedbrahma has been maxi-
mum during May (244 mm) followed by
June (198 mm). A secondary maximum
has been found in September. Atmos-
pheric water need has been minimum
(69 mm) during the month of December.
The actual evapotranspiration (AE)
which is the combined effect of RF and
PE has been maximum and equal t©
PE during July. Soil moisture storagt
increase from July and reaches to field
capacity in August. Thereafter, 1t dc‘
creased continuously. Water deficit ©
mainly during summer with peak "“l‘f‘r
during May. During July and AuS™
there is no water deficit. The lll“""ml:
adequacy index (AE/PE) more “;"‘TI.
0.5 has been from June (o Nover® :1_‘;
suggesting the water availability pEFits
of six months. These values on
and ammual basis give valuable
tion about march of different 2
meters with season and  are useful

ml.’”Ihh
informd

}1;1-1""
s &
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Fig 1 Climatic water balance of Khedbrahma .
Y Soil moisture recharge 7 Soil moisture wtilization
F=x wWater surpius == water deficit.
TABLE 1
Water budget parameters of Khedbrahma.
Months RF PE AE SMS WD MAI
Tanuary 1.0 g1 205 45.8 60.5 0.25
Pebruary 1.5 96 17.2 30.1 78.8 0.18
March 5.4 150 19.7 15.8 130.3 0.13
April 1.7 180 10.3 72 169.7 0.06
May 9.1 244 13.8 2.5 230.2 0.06
June 103.1 198 104.0 1.6 94.0 0.53
July 237.4 137 137.0 102.0 0.0 1.00
August 280.6 116 116.0 225.0 0.0 1.00
September 107.6 131 129.8 202.8 1.2 0.99
Octobe: 11.8 123 90.9 123.7 32.1 0.74
Novemby:r 11.7 90 48.1 87.3 41.9 0.53
Décember 3.6 69 25.6 65.3 43 0.32
Annual 774.5 1615 732.9 S 882.1 0.45

Where RF=Rainfall, Pl=Potential Bvapotranspivation, All=Actual Evapotranspiration, SMS =
Soil Moisture Stmugt, al the end ol the month, Whe=Water Deficit, Values ave in mid.
MAT= Moisture adequacy index.
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first hand information in hydrological
and Agricultural  planning  (Subra-
manyam, 1982).

Agroclimatic features :

Sowing periods :

The successful sowings of different
crops mainly depend upon sufficient
l‘a.illl)fall and %MS.pC a

Moisture availability index which
takes into account both the parameters
can therefore be used for deciding sow-
ing periods.

The per cent chance of availability
of MAI more than 0.4 is given in Table-2.
It is found that the chances of availa-
bility of moisture for sowing are less
than 17 per cent before 24th standard
week. It is 33 per cent during 25th
week (June-18-24). Twenty sixth and

GAU RES. J. j9g7. 13 (1)

TABLE 2
Per cent chances of occurrence of MAIS
0.4 for sowing at Khedbrahma.

Std. Chance of W
Week MAI > 0.4 in ber ceny

23 11.1

24 16.7

25 33.3

26 55.5

927 55.5

28 94.5

chances of having MAI more than (.4,
Ninety five per cent chances have been
found during 28th standard weeks. The
results indicated that the sowing before
26th standard week (June 25) is very
risky, It can be safely done during and
after 26th std. week.

Water balance parameters
cropping season :

Table-3 shows the

during

different water

27th standard weeks have 55 per cent balance parameters during cropping
TABLE 3
Agroclimatic parameters during 24th to 45th std. weeks.
Year RF AE SMS WS
1966 477.7 407.1 70.6 -
1967 672.4 441.1 86.0 142.3
1968 509.4 370.4 65.5 73.5
1969 543.0 415.0 79.3 48.7
1970 987.4 544.7 96.6 381.7
1971 540.0 454.2 85.8 -
1972 552.5 434.1 63.7 54.7
1973 1118.5 531.1 113.0 474.8
1974 358.0 282.1 75.9 -
1975 993.9 517.7 110.3 366.0
1976 931.5 434.2 76.7 420.0
1977 1199.3 541.2 77.5 580.6
1975 783.8 460.5 81.3 242.0
1979 526.5 415.5 55.1 55.9
1980 756.2 492.2 53.2 210.6
198] 799.0 527.5 151.0 172.3
1982 626.0 349. | 51.6 225.3
1993 715.8 473.4 71.9 168.5
Mea 727.2 49,5 B1.4 201
Where RF, AE and SMS have their asual {11::..;]5;13‘\ and WS iy w;‘sl.c:r -sur[)lu; ':(:;a-u;l
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season of 22 weeks sta.rting from 1lth
June to 11th November 24th to 451,
std. weeks). The mean scasonal rainfall
at the station was 727.2 mm with widc
variation from year to year. Maximum
(1199.3 mm) and minimum (358.0 mm)
were recorded during 1977 and 1974
vespectively. The mean AE during the
cropping season was 449.5 mm and
ranged between 282 to 545 mm.

The soil moisture storage (SMS)
which is the important parameter of
water balance studies indicated that
about 13 per cent of rainfall remained
m the soil at the end of 45th standard
week. The third important parameter of
water balance study is surplus water.
The surplus water was found in as many
as in 15 years with an average value of

TABLE 4

No. of weeks of water availability periods

(}l

B

APPRAISAL OF KHEDBRAHMA

201 mm. It was 28 per cent of its scasonal
rainfall.  This indicated that the area
has good potential for water harvesting
which can be recycled to crops at the
time of water need.

Water availability periods:

The water availability periods ol
different types arc given in Table 4. The
water availability periods without stress
conditions were mostly between 7 to 14
weeks with an average value of 11.3
weeks. Higher water availability periods
were found between 2 to 5 weeks. No.
of weeks with moderate stress conditions
were more than that of slight stress and
on average basis it was 4.3 wecks. The
water availability with severe stress condi-
tion also ranged between 1 to 3 weeks

with different MAI during 24th to 45th

Years No. of weeks of water availability periods
Excellent Good Poor Very poor
196 7 5 9 1
1967 11 3 5 3
1968 9 3 Vi g 3
1969 12 3 3 4
1970 14 5 2 L
1971 11 5 4 2
1972 10 5 9 2
1973 15 4 2 1
1974 5 2 Y 6
1975 14 5 l 2
1976 11 4 + 3
1977 14 ) 4
1978 1% 3 4 2
1979 " 8 s D)
1980 19 4 5 ;
1981 17 5 2
1989 7 4 5
1983 1% 3 2
1 2,

11,3

| = & <



20

with onc year (1974) expericncing ic
severe stress condition of 6 weeks during
the cropping scason.

Tables 3 and 4 altogether reveal-
cd that although rainfall during 1971
was only 549 mm, the crop growing sea-
son was of 16 weeks, whereas during
1967, 1969, 1972, 1976 and 1982 the
cainfall was upto about 73 per cent
more than that of 1971, the crop grow-
ing scason was not more than 15 weeks.
This revealed that it is the rainfall dis-
tribution which decides the length of
crop growing scasons rather than total
amount of rainfall.

The weekly distribution of MAI
showed that 33 per cent of years expe-
rienced severe water stress conditions for
at least one week before or one week
after sowing. It is interesting to note
that in such cases sowing rains had
occurred before 25th std. week. The
mean values of MAI in per cent for
24 weeks from 22nd to 45th standard
weeks (May 28 to Nov. 11) are plotted
in Fig. 2. The 509, MALI is considered to

GAU RES. J. 1987. 13 ),
be good period for crop growth apg
development. The curve crosses the 500,
level only after 26th std. week and conti?.
nues to be above the level upto 43rq
std. week and thus the total crop groy,.
ing period at Khedbrahma is of 1g
weeks. The moderate and severe mojs.
ture stress conditions are found before
25th and after 43rd std. weeks. This
suggests that medium duration kharif
crops of 125 days viz. maize, groundnyt
and cotton etc., may be grown under
rainfed condition in the area.

It has already been stated that the
area receives good amount of surplus
water (about 200 mm), the same amount
can be utilized for recycling it during
the periods of crop water requirements.
Since the atmospheric water demand
during November and December is about
160 mm, the surplus water if stored
suitably, will be sufficient to meet the
water requirement of the crops for a
period of atleast 30 days and therefore,

crop growing periods can be increased
upto 150 days.

100 o
‘ Water availability with or
Ll without slight water
5 80 stress
Q
x
w
a
z 60!
o
—— ('0
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Farm Mechanisation and Productivity in Farming
R. L. Sagar and G. L. Ray
Indian Veterinary Research Institute, Izatnagar-243 122
ABSTRACT

A study was conducted with 100 marginal, 75 small and 50 medium random.
ly selected farmers of 18 randomly selected villages in Haringhata block, Nadia djs
trict West Bengal., The level of farm mechanisation of the small and medium farmers
were of the same order and were significantly higher than that of the marginal fap.
mers. Correlation coefficients between farm mechanisation index and productivity in
farming were found to be positive and significant in respect of small, medium and

Useoffammnchherynotonlysaves human and animal labour but also en-
sures performance of various farm operations more efficiently and in time. Use of
farm machinery may, therefore, lead to higher production of crops.

(Received on 15th Fune, 1985)
MATERIALS AND METHODS Productivity in farming: It was

Farm mechanisation : Tt was mea- measured by crop yield index formula
sured by farm mechanisation index de- developed by Yang (1980). For this
veloped by Samanta (1977). In this purpose six principal crops of the area,
index 13 items such as tractor, power Le. Jute, Paddy (aus, aman and bor)
tiller, discharrow, cultivator,  trailor, Wheat, Potato, Pulses (gram, lentil,

mould hoard plough (bullock drawn), mung, wrid ang ilseeds
m _ ] A pea) and Oilsee
sced drill, pumping set, wheelhoe, padd)y (tori, rai and til) were taken into consi-
weeder, duster, Sprayer and thresher deration

which were given weights varying from )

3 to 1 according to their degree of Area of study and selection of
contribution toward farm mechanisation, i"l:’sll_'lzl:idel;lts: 'Il')l;e Is;tudy was .cozqutf;itzf
It was calculated for each individual nghata block of Nadia district

farmer by the following formula, West Bengal. There are 9 Gram Pan-
Farm Mechanisation Index = chayats in Haringhata block. From each
- Sram panchayat 2 villages were selected
E_W]J ol at random on the hasis of probabillt"
W;‘fl“?, proportion to the number of hous-
V\{: = ::’i htage of the jth item holds in Villages. The farmers in each

i = tota : ’

: period in year of the Jjth of th_f: 18 selected villages were strat{:
N = ltm'n has been usc_d, and ed into three Categorics-marginﬂl (be
] _.}t:c‘;t:f f31;;:11[:::»1- of item selected  low I hac.), small (1-2 hac.) and me*
e dium (more than 9 hacs.).

28
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A proportionate random sample was
drawn from each of the three categorics
of farmers in such a way that there were
at least two respondents from each cate-
gory from cach village and the size of
sample  was mnot less than 4 per cent
of the population. In this way, 100
marginal, 75 small and 50 medium
(total 225) respondents were selected
which formed the sample of the study.

The data were collected from Ja-
nuary to March, 1981.

RESULTS AND DISCUSSION

Level of farm mechanisation of the
marginal, small and mediam far-

mers:

The mean values of farm mechani-
sation indices of the marginal, small and
medium farmers were found out. The
significance of difference between the
mean values of farm mechanisation
indices were tested by analysis of vari-
ance and are presented in Table 1.

Table 1 indicated that the mean
farm mechanisation scores of the mar-

TABLE 1
Significance of difference in the

29

ginal, small and medium farmers wer
55.39, 88.92 and 91.20 respectively. The
computed ‘F’ valuc was found to be
significant at | per cent level, The cri-
tical differences indicated that the level
of farm mechanisation of the small and
medium farmers were of the same order
and were significantly higher than thal
of the marginal farmers.

Relationship of farm mechanisation
index with productivity in farming:

Zero-order  correlation between
farm mechanisation index and produc-
tivity in farming as measured by crop
yield index were computed separately
for the marginal, small, medium and
pooled samples of farmers and are pre-
sented in Table 2.

It was revealed from Table 2 that
no significant relationship between
farm mechanisation index and producti-
vity in farming was observed in case of
marginal farmers. This may be because
of their low level of wuse of farm
machinery.

mean values of farm mechanisation index of the

marginal, small and medium farmers.

Variable Unit Mean values ' P
> Vabue
Marginal Small Medium
farmers farmers farmers
(N=100) (N=75) (N'=50)
Farm mcd:laﬁi siz;n Score 55.39 88.92 91.20 o _‘!“_._68“
tion index T | . s
#*Significant at | per cent level.
Critical difference at 59,
Marginal Marginal Small
Vs. Vs. Vs.
Srnall Medium Medium
11.96 13.56 14.29

Note: Mean values of the same order (i.c. having no significance difterence) have

lined.

been under-
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TABLE ?
Relationship of farm mechanisation index
and productivity in farming of the mar-
ginal, small, medium & pooled sample of
farmers.

Farmers categories Correlation
Cocfflcient

Marginal farmers 0.167 NS
N = 100)

Small farmers 0.891%*
N =175)

Medium farmers 0.958%*
N = 50)

Poolld sample of farmers 0.423%*
(N = 225)

**Significant at 1 per cent level,
NS = Not significant.

GAU RES. |. 1987 13 (1)

The correlation coefficients be twee,
productivity in farming and farm .
chanisation index of the small, megiy,
and pooled sampic of farmers e,
however, l:)ositiw' and  significant o I’
per cent level.
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Sheep Nutrition Survey in Banaskantha District

P. C. Shukla, H, B. Desai, M. C. Desai, L. P. Purohit,
J. S. Patel and R. T. Dangarwala

Department of Animal Nutrition, GAU, Anand Campus, Anand-388 110

ABSTRACT

Sheep nutrition survey was carried out in randomly selected talukas and villages

of Banaskantha district during different seasons (July-August, 1980; January-February,

1981 and May-June, 1981). During survey samples of feeds, fodders, vegetations, soils
together with information on sheep husbandry practices followed in the region were
collected. Most of the grasses, shrubs and vegetations were relatively low in Crude
protein and phosphorus content in summer season than in those collected in monsoon
and winter seasoms. Majority of samples were found deficient in zinc. Therefore,
there is a need for supplementations of zinc. The soil samples were also found to
be deficient in zinc. Summer period was found to be the most critical period for
grazing sheep.

(Received on 14th Fune, 1985)

INTRODUCTION MATERIAL AND METHODS

Banaskantha district is having arid Sheep nutrition survey in Banas-
and semi arid conditions and lies bet- kantha district of Gujarat state was
ween 71° to 73° eastern longitude and carried out in six randomly selected ta-
23° - 30" to 24°- 30" northern latitude. It lukas in three different seasons during
is among one of the districts of Guja- 1?80-81. From each taluka two to four
rat state with a larger population of villages were selected for survey work.
sheep. The hreed of sheep is predomi- The details of .villages selected for sur-
nantly Marwari. The sheep are mainly vey worl': are given in Table 1.
raised by shepherds or Maldhari commu- During survey work information
nity whose major source of income is about common sheep husbandry practi-
from sheep. Sheep in this tract are ces were collected together with feeds,
mainly raised on grazing and no supple- fO(.fldﬁI'S (grasses & vegetations) and
mental feeding is done even under soil samples. The feeds and fodder sam-
period of greater demand of nutrients ples: were analy-rsed for proximate com-
¢.g. pregnancy and lactation, Therefore, position following AOAC (1975) me-
it was thought to carry out survey work thods. Trace minerals (zinc,  copper,
in this district to find out the nutritive manganese and iron) in feeds and fodders
value as well as trace mineral content were determined by wet digestion tech-
of the vegetations grazed by sheep. nique wsing atomic absorption spectro-

31
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TABLE 1
vVillages visited in different seasons

district.
Taluka
S. K. Nagar
Dharnodhar
Pathawada
Jorapura
Naroli
Duva
Tharad
Rah
Wav Dhima
Tithgam
Wav
Balutri
Danta Kuwarsi
Mandali
Danta
Kankrej Thara
Nanata
Garamdi
Gadha
Varahi

Dhanera

Tharad

Santalpur

GAU RES. J. 1987. 13 (),

during sheep nutrition survey in Banaskanth,

Season| Village
_winter Summer
S. K. Nagar S. K. Nagar
Dharnodhar Dharnodhar
Pathawada Pathawada
Naroli Naroli
Duva Duva
Dhima Dhima
Tithgam Tithgam
Suigam Suigam
Kuwarsi Kuwarsi
Mandali Mandali
Danta Danta

photometer. Soil samples were analysed
for above minerals with the help of
atomic absorption spectrophotometer.

RESULTS AND DISCUSSION

Proximate composition of grasses
and vegetation usually grazed by the
sheep in waste and other lands is given
in Table 2.

The grasses and shrubs (pasture
grasscs) had cnough of Crude protein
(11.75%) in monsoon scason. It was
intermediate (9.16%) in winter season
which was marginal and during summer
season the value of Crude protein was
very low (5.97%). Therclore, summer
period was o critical period as far as
protein  autrition is  concerned  when

sheep are maintained on grazing alone.
During summer, grasses and shrubs were
more fibrous and deficient in phospho-
rus. The ash and silica content were also
higher in pasture grasses in all the sea-
sons. However, they are adequate 1D
calcium content. The other vegetations
typical to semiarid region like budo
(derva javanica (Burm. f) W & A)
dharo (Cynodon dactylon), Kharhania plant
(Tephrosia pumila (Lam) Pers), Jangaiv
(Fagonia  hetice), Ankada leaves (Calo-
tropis gigantea) showed similar scasond
trend in chemical composition cSpt‘Cl"l‘
ly for protein content. The leaves of Ara-
Jia (Acacia leucopholea), bamboo (Bam-
busa  awrundinacea), bore (IYPUS s
larie. (Burm. ) W & A), gundi (Cordi
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TABLE 2

Chemical composition (% on D.M. basis

other fodders samples.

Crude -

of pasture grasses,

Name of sample  Season Crude Ether  Crude  N.FE. g9
rofein Ext, Sfibre
| Pasture Grasses and Shrubs
Pasturc grasses  M(24)  11.76 230 9567 417 18.56
_ ¥050 0.4 3087 4112 4150
W(5) 9.16 290 2158 5273 13.63
- %206 $0.37  $266 $2.95 41.92
S(4) 5.97 229  28.11 5007 13.56
£1.50  $0.16 $4.37 $263 $1.69
G.AV. (33) 1066 239 2534 4439 7.9
£0.60 $£0.12  $092 4123 $1.20
Budo(Aerva W) 1016 343 2757 48.3 1071
javanica £1.73  £0.23  £3.00 $1.27 $0.89
(Burmf Juss.)
(Flower & Stem)
Budo(Aeroa S(3) 8.03 306 28.87 4844 11.60
javanica #1.11  £0.15 $1.15 $5.03 $2.06
(Burmf Juss.)
(Stems & Leaves)
Dabhado S(4) 3.84 222 3845 47.02  8.47
(Demostachya £0.11  40.16 $359 43.19 £1.17
bipinnata,
(Linn)Stapt. )
Dharo M(1) 11.50 1.47  29.33  47.29  10.41
(Cymodon dactylon,
(L) Pers.) S(1) 5.39 2.33 27.05 53.95 11.28
G.Av. (2) 8.45 1.90 28.19  50.62 10.84
Kharhania M(3) 2266 374 2272 4113 1015
plant $0.26 4025 £0.32 $£0.59 $0.46
(Taphrosia pumita, W(1)  12.88 3.97 2626  49.50  7.39
(Lam.)Pers.)
(Leaves and (1) 14.50 420 21.02 4575 14.53
lender Stcm)
G.Av. (5 18.83  3.88  23.09 4372 1048
4212 40.16 £0.88 £173 %161
Kanjoro (Digera  M(1) 2045 220 15.26 3754 24.55
"ricata (L) Mert,) :
Kenti (Achyranthes M(l) 1467 242 27.27 3945 1619
Uperg L.)
Mans, NTC) 2.92 2.0l 20,61  43.07 13.09
1’“D“":!’hf-'t'-e.'mlm +2.14 40.37 £2.51 #2.69  £0.79

Stlica r
9.55 0.26
+1.19 41.0]
9.03 0.20
+£1.75 40.03
8.25 0.22
+1.09 40.01
9.31 0.25
40.91 40.01
2.15 0.16
+0.50 40.03
3.04 0.11
+1.10 40.01
3.74 0.07
$1.65 40.01
4.91 0.21
5.90 0.22
5.41 0.22
0.90 0.34
+0.03 0.0l
0.96 0.15
1.65 0,21
1.06 0.28
4£0.15 $0.04
1.84 0.27
1.10 0.23
2.67 0.23
£0.63 4002

shrubs, tree leaves and

Ca

0.96
+0.06
0.66
+0.12
0.67
+0.17
0.87
$0.05
172

$0.11

1.34
$0.71

0.66
4021

0.41

0.48
0.45
2.22

$0.14
1.60

4.46
.54
40.50
2.69

3.91

1.07
+0.20
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[ ABLE 2 (conkd.) e
Vame of sample Season  Crude Tither Crude — N.F.I.
Protein  Fxt. JSibre :
Moras \Suaeda W(l) 13.58 1.95 11.93 _ 38.22
nadiflora, NMcg.) e
Nangatro (Fagonia — M(2) 9.41 + 220  41.22 40.46
jetiae) (W(6) 7.50 9.73  47.53  36.62
£0.25 £0.11  +1.60  +1.47
S(3) 6.73 454  44.60 37.96
+0.18  +0.06 +2.49 +2.29
G.Av. (1) 6.63 3.13  45.59 37.68
+0.32 +0.300 127 +1.04
Shrubs and Tree Leaves
Ankda leaves W(2) 8.60 7.84 1044 55.07
(Calotropis
ggantea) S(6) 7.29 9.45 12.75 46.47
+0.52 +0.74 +1.18  £2.17
G.Av. (8) 7.61 9.05 12.17  48.62
F0.75 4062 £1.06 +2.21
Awal leaves - 8(1) 1093 . 6.06  13.38.  57.92
(Cassia auraculata)
Arajia leaves S(1) 15.77 590  25.88  41.08
(Acacia leucopholea)
3amboo leaves S(1) 4.02 3.04  25.16. 48.63
(Bambusa
arundinacea )
Bore leaves W(3) 12.68 6.21 1597  55.24
( Zizyphus +0.14 +0.82 +3.00 +£2.60
nummularia,
Burmf | S(1) 6.74 2.16 34.72 46.18
W & A.
G.Av. (4) _ 11.19 520  20.66 52.97
_ £l49 #1017 4504 291
Gundi leaves W(l) 13.94 5.29 7.66 52.89
(Cordia
prerrottetit)
Kamboi leaves W(2) 14.58 $.08 5.80 (3.36
leaves (Breynia
refusa)
h'::zdﬁj (Stem S4) 16.47 3.96 34.99 34_30
and Leaves 0,70
E.ap_!mr!'s .‘fdﬁl‘dh‘dll * t{) " ta‘al t222
fijada lcaves —— W(2) 1500 525 1584 5355
[Prosopus cineraria)
Wity i wil) 14,00 14y 189 99.56

LI fiatbed  dhe i !HJ'," FHH)

GAU RES. ). 1987, 13 |,
zl.'..-’.l-. Silzen o P _.r.,
34.32 043 007 (s
6.71 0.66 012 3
5.62 056 0.11 i,]:.;
+0.16  +0.09  +0.01 +0.7
6.17 033 0.5 1.3
+0.44 +0.58  £0.03 +0.19
597 051 012 12
4$0.19  +0.05 +0.01 $0.06
18.05 2.84 0.18 3.3l
24.04 249 020 42
+1.37 £0.83 40.06 +0.3
2955 249 020 401
+1.54 7046 +005 +0.34
11,71 391 015 199
11.37 100 013 31
19.15 1535 005 106
990 137 016 28
£0.07 +0.98 £0.00 +0%7
1020 25 o018 03
998 1.65  0.17 ’ég
4+0.14 4075 $0.000 tg‘ 5
20.32 076 041 %

. ) 28
8.18 021 036 =
.75 0.7 0.dv li‘l’]jh.
$1.36  +0.05 £0.03 4
) :““I
1086 115 028
1441 o.u 0 ‘
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TABLE 2 (contd.

m—mmﬂr Season  Crude }‘:'t h.;r el _W%T‘*_—'H AT
Protein Ext. fibre NIEE. Ash Silica I Ca

= S(1) 2048 e o |
. 219 1277 5458 998 018 0.8 2.62

G.Avl: @ o 1726 35¢ 1033 5722 1165 o044 095 39
j!c?agu:;: ( 781 753 1544 4790 1132 068 046 114

indica. A Juss.'
Pilludi leaves 14.62 2.80 8.57  35.14 38.87  0.53  0.10 1045

Perotri +3.84 4027 . . | ) )
indice, 'O Kido) £ 041 %136 £057 £0.14 40.02 4 0.0

77
—
“

Flowers & Pods

Ankada flower W(2) 15.62 6.02 13.80 5326 11.30 1.01 0.45 0.82
'Calotropis gigantea) S(1) 15.68 408  16.38 49.07 1479 1.66 0.36 1.4¢
G.Av. (3) 15.64 5.37 1466 51.86 12.47 1.22 0.42 1.04
124 £069 +£1.21 142 $£1.17 4£0.25 4003 4 0.25
Babul pods M(1) 13.84 762  10.89 6023 742 021  0.19 1.4]
(Deshi)
(Acacia nilotica) S(1 10.99 323 1472 6483 623 052 0.15 1.08
G.Av. (2) 12.41 543 1280 6253 6.8 037 0.7 1.25
Prosopis M(3) 15.77 3.43 23.19 5059 7.2 036 024 0.65
julifora pods +£098 $£050 4282 $£299 4054 $£0.13 $£0.02 0.12

W(5) 13.99 4.8 19.22 57.27 534 0.24 021 047
+£028 4038 £078 +1.19 £0.22 £0.04 £0.02 005

S(5) 13.29 3.25 23.63 53.76 6.07 0.29 0.16 0.46
+09 £0.19 4138 +£1.67 £023 4£0.05 £0.02 0.06
G.Av. (13) 14.04  3.65 21.83 5445 6.03 029 020 0.5
4049 4022 £099 4122 £025 £0.04 +0.01 4 0.04
M = Monsoon W = Winter S = Summer

() Figure in the parenthesis indicates number of samples analysed.

berrottetii), khijada (Prosopis cineraria), neem Trace element contents in feeds and
'Azadirachta indica) etc. arc lopped and fodders: o
fed to sheep during summer season. The average valu_.es of zinc, man-
These leaves had usual range of com- ganese, copper and iron m feeds and
position. They are enough in protein fodders are given in Table 3.
and calcium c‘xcept bamboo leaves which The grasses and vegetations of waste
are deficient in protcin. land (pasture grasses) are adequate in
The pods of Prosopis julifiora and —mangancse, copper zmd‘ iron  content.
Acacia nilotica arc also eaten by shcep However, they arc deficient zine
and have usual composition. The flo- considering the requirement value of 40
Wers of Ankada (Calotropis gigantea) shrubs — ppm given by N.R.C. (1975). The ntlu:r
Which are also eaten during critical pe-  vegetations and  shrubs are also  defi-
fod of suymmer are having enough of  cient in zine but they have enough of
protein, phosphorus and calcium. other trace minerals,



36

TABLE 4

Trace element content in feed and fodder samples.

Name of sample

Seasons

in
ppm

GAU RES. J. 1987, |-

Mn
pom

Pasture grasses

G.Av.

Bant grass
(Cenchrus catharticus)
Budo (flower and stem)

(Aerva javanica (Burm.) f) Juss..

Budo (Stem and leaves)
(Aerva javanica (Burm.) f) Juss.
Dabhado (Demostachva
biginnala, (Linn)Stapf.)

Dharo (Cynodon dactylon,
(L)Pers.)

G.Av.
Kharhania plant

( Taphrosia pumila, (Lam.)

Pers.)

G.Av,

Kanjaro

'Digera uricata (1) Mert.)
Canti

(Achyranthes aspera 1..)
Manso

( Dactylocteniig aegyptivm)
Moras

[Suaeda wudiflora. Meyp
Sanpataro

(Fasonin hetice

M(25)

W(7)
S(4)
(36)

M(2)
W(4)
S(3)
S(4)
M(1)
S(1)

(2)
M(3)

w(l)
S(1)
(5)

28.89
+ 1.41

29.98
+ 4.69

26.40
+ 4.50

26.74
+ 1.40

16.96

10.20
+ 0.73
9.80
+ 1.40
6.60
%+ 0.65
14.08

20.40
17.24
11,95
+0.77

11.40
12.72
11,99
4+0.47

13.97
+0.85
11.52

13.01
+3.49
8.40

7.68

Pasture Grasses and Shrubs

109.89
+ 8.66

93.48
+ 11.22

81.11
+ 19.29

103.25
+ 6.76

79.54

65.05

+ 6.99
165.40
+ 13.03
55.09
+ 13.71
71.76

121.45
96.61
82.06

+3.34

128.29
117.98

98.51
+10.37

122.46
+15.51
30.30

117.42
+20.86
78.08

30.%0

(1)

'__-__-_—--"-‘-I——..
Cu Fe
ppm mg| 104

14.53% 140.29
+ 1.04 + 14.9

14.02 117.74
+ 1.64 + 13.4¢9

16.91 78.76
+ 1.69 + 13.69

14.70 129.01
+ 0.80 + 11.52

11.27 88.07

10.86 80.34
4+ 0.34 & 1432
15.17 129.65

+ 1.47 & 14.5]

11.17 33,02
4+ 2.96 + 3.19
12.94 62.56
11.69 28.08

12.32 45.32
11.97 39.14
+0.85 +5.45
13.78 27.0+

5.85 72.15

11.11 43.32
+1.44 +8.13
13.64 86.62
+0.28 $6.83
11.69 57.75
10.29 60.3
+0.91 $21.73

12,11 9.3

15 4

710
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G
TABLE 3 (conmtd.
'—_A;aw. of sample .S'nru;;;ﬁwm%_)';; o M (n V7
L i ppm Jfni oo g 100
W(5) 8.40 16.74 9.7 2%
+0.50 +3.74 0.4 5.2
3(3) 7.60 27.14 9,19 %)
+0.20 +6.04 40.5¢ Y747
G.Av. (10, 8.02 23,54 4.4 2649
+0.27 4 2.60 v (). 447 2.4
Shrubs and Tree Leaves
Ankada leaves W(2) 20.70 242,90 9.6) 07.54)
(Calotropis gigantea)
S(7) 11.92 370.50 10.20 H). %,
+2.01 +47.02 +0.7) +70.0)
G.Av. 9) 13.87 341.96 10.07 65.77
+2.11 +40.65 +0.56 +9.14
Arajia leaves S(1) 11.66 93.69 6.64 %6.95
(Acacia leucopholea)
Bamboo leaves S(1) 19.08 48.5¢ 10.02 .64)
(Bambusa arundinacea)
Bore leaves W(4) 12.75 117.1) 9.8] 52.7¢
(Kizpphus nummularia +1.08 +17.71 +0.36 +4.27
(Burm.f) W & A)
8(1) 9.01 62.42 10.42 52.73
G.Av. (5) 11.94 106.17 9.85 52.77
+1.09 +16.02 +0.28 +3.3]
Gundi leaves W(l, 22.20 22.56 20.84 31.20)
(Cordia perrottetii)
Kamboi leaves W(2) 26.10 293.22 15.45 4).5¢;
(Breynia retusa)
Kerdo (stem and leaves) S(4) 14,23 46 .84 11.38 21.64
(Capparis decidua) +3.73 +0.24 4069 ~1.85
Khijda leaves W(3) 14.40 72.29 13,06 59.97
(Prosopis cineraria) +0.35 +30.72 +0.97 +14.88
Kothi leaves WI(l) 10.60 86.75 10,02 47.84
(Limonia acidissima)
S(1) 14.84 34.70 5.43 44.10
G. Av. (2) 12.82 60.73 7.73 47.97
Neem leaves S(1) 10.60 34.70 B.35 71.23
(Azadirachta indica, A. Jusn.)
Pilludi leaves 5(5) 9.31 60.72 9,19 39.14
(Perotri indica, O. Keae) + 111 + 9.02 + 1.45 + 3.68
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[ABLE 3 (comtd.)

 Name of sample

w(2)
Ankada flower
(Calotropis gigantea) &7
G. Av. (3)
Babul pods (Desi) gﬁ;)
G.Av. (2)
Prosopis juliflora . M(4)
pods
W(5)
S(5)
G. Av. (14)

GAU RES. . 1987. 13 (),

Flowers and Pods

"_-;'ﬂ'__ Mn Cu —‘—_—F_“;_H
ppm ppm ppm mg|100 .
27.00 81.55 9.8l 63.52
20.14 116.56 6.26 101,75
24.71 93.22 8.63 77.60
4 2.31 4 12.70 + 1.45 + 12.79
20.40 20.82 14.61 20.80
10.34 13.88 8.35 13.88
15.37 17.35 11.48 17.34
14.85 24.29 14.93 31.20
4+ 0.51 + 1.23 + 0.62 4 4.55
11.52 13.88 7.93 16.64
+1.16 +£000 £0.23 +2.16
14.89 21.17 10.19 16.65
+ 0.90 +2.35 +0.41 4+ 1.94
13.68 19.46 10.74 20.80
+ 0.67 + 1.47 + 0.81 % 2.37

() Figure in the parenthesis indicates number of samples analysed.

The range and the percentage of
samples deficient or adequate in parti-
cular mineral in different class of grasses
and vegetations are summarized in
Table 4.

Most of the samples were found
deficient in zinc. Recently zinc defi-
ciency has heen reported in many parts
of our country by different workers
‘Sawhney and Bedi, 1979; Sawhney et
al. 1973, 1977; Shukla et 4l. 1980, 1982;
Desai et al. 1983). The results are quite
comparable with their findings. Defi-
ciency of copper was noted only in
fihrubs and trec leaves and of manganese
in-casc of shrubs, flowers and pods.
Iron content was adequate in all the
samples,
Trace elements in soils;

Average and range of zinc, manga.

nese, copper and iron content in soil
samples are given in Table 5.

As with feeds and fodders, defi-
ciency ‘of zinc in soils in all the three
seasons was encountered. Rest of the
clements were found to be adequatc
in soil samples collected in all the sca-
sons except 549/ of samples were defi-
cient in iron during monsoon. Even
average zinc content was found below
the threshold level in winter and sum-
mer. Zinc deficiency in soils of different
parts of country have been reported bY
other authors, (Anonymous, 1976-77,
Dangarwala et al., 1983). Tt is sugg*
ted that zinc supplementations thl‘ﬂl}gh
feeds rich in zinc like rice P‘Dh’_’h‘
groundnut cake or through mineral mi*°
ture should be done to ration of sheP
of this revion. :
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TABLE o

Range of trace elements in soils in Banaskantha district.

Cinonn \'0_;_,; N Contents (ppm) T
samiple e e e i i i - —
analysed n Mn o Fe

Min Max Min Max Min Max M;:w; )

Monsoon (37) 0.23—4.23 44 —180 0219 30 g,

(0.7540.13) (8.87 £ 0.54) (0.5340.05, (6.50 4 0.79,

Winter (17) 0.05--0.85 4.6 — 19.4 0.31—0.78 7.3 —255
(0.2340.04) (9.76 4 0.99)  (0.554 0.05) (11.19 +:1.05,

Summe: (15) 0.10—2.15 6.2 —19.2 0.29—2.47 6.9 —259
(0.554:0.15) (10.68 £ 1.07)  (0.80 4 0.16) (11.15 4 1.26)
Sawhney, P. C., and Bedi, S. P. S. (1972).

Anonymous (1976-77). Annual Report of All
India Goordinated Research Project on
Micronutrients in soils and plants, GAU,
Anand.

A.O0.A.C. (1975) Official methods of Analysis
of the Association of Analytical Ghemist.
11th Edn. Benzamin Franklin Station.
Washington, DC 20044.

Dangarwala, R. T., Trivedi, B. S., Patel, M. S.
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Gujarat Agricultural University, Anand
Campus, Anand.
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110.
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Border Effect in Jassids Couny of
Hybrid-4 Cotton*

an Insecticidal Trial of

N. K. Patel and T, Jc Khatri

Gujarat Agricultural University,

Navsari Campus, Navsari-396 450

ABSTRACT

An experiment with ten treatment
(nobo:ﬂer,one,m,threeandfourbord

combination of (i) number of border row(s)
er rows) on either side of the net plot and

. recommended spraying) was conducted in a

randomized block design with three replications on hybrid-4
of N. M. College of Agriculture, Gujarat Agricultural Univer
the border effect in Jassids count in an imsecticidal trial,
conclusion that three border rows on either side of the net
minate border influence for unbiased estimate of Jassids

trial.

INTRODUCTION

The large variation in the treat-
ments of the adjacent plots (e.g. spray-
ing of insecticides and no spraying of
insecticides) is likely to cause inter-plot
competition affecting treatment means
(Federer, 1974). The treatment effects
obtained from such experiments are not
free from border effect. It inflates the
crror estimate by increasing heteroge-
neity among plots. (Hutchinson and
Panse, 1935). Multiple row p10t§ Wlth.
the centre rows for the estimation of
yicld are generally adopted in field
als to climinate inter-plot compet-
Hon component of variance from the
€xperimental error variancc. . _

Mullex (1953) studicd the invading
Hlight of apllids and concluded  that
in crops threatencd by aphid attack,
Paths between rows should be largely
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cotton at college farm
sity, Navsari, to assess
The results lead to the
plot are necessary to eli-
count in an insecticidal

(Received on Ist Sept., 1986)

avoided in order to eliminate the peri-
pheral infestation also on the inside
edges. Jassids with similar migratory be-
haviour is expected to cause inter-plot
competition affecting treatment means
in insecticidal trial,

The climination of inter-plot com-
petition is accomplished by leaving non-
experimental margin  (border area
around net plot. The size (width) of
margin usually varies with the kind of
crop and naturc of treatment. The
sent Investigationn on hybrid-4 cotton
was, therefore, undertaken to determine
the width of the border arca (rows) to
be provided around uct plot, in an in-
secticidal trial.

MATERIAL AND METHODS

Ten treatment combinations ol
number of border rows viz., Dby-No bor-

pl't' -
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der, h-One bovder, b,-Two  border, by=
Three border and  by-Four bhorder rows
on cither side of the nel plot and -
weticidal treatments viz.,  $-No - spray-
ing of insecticides and si-Spraying ol
usecticides recommended by the depart-
ment of Entomology, N. M. College ol
Agriculture, Navsari were studied 1 a
randomized block design with three re-
plical.t.iuns.

From cach row randomly two plants
were sclected and tagged. Three leaves
viz., top, middle and lower from each
tagged plant were selected and tagged.
The influence of border effect was mea-
sured by recording jassids population
on each tagged leaf before spraying and
94 hours after spraying.

Statistical : The border rows on
cither side of a plot might be affected
by the adjacent plots. The difference in
performance of the border row  as
compared to corresponding net row or
row adjacent to border row is an 1in-
dication of the border effect. If there
were no border effect for a given treat-
ment(s) the estimates available should not
differ significantly.

Let di be the difference between the
mean performance of border
and net rows (or first row
adjacent to border row) on ith
side of the jth treatment, i.c.
di =85Sy
Where
S =average performance due to jth
treatment in border row on ith
side ol the p]nl'

Sij=average performance duc to jth
treatment in net row  (or first
row adjacent to border row)

on ith side ol NE |:Ilrl.
The border ¢fiect for
lested by paired t-test.

I“I '\itln W.iS
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RESULTS AND DISCUSSION

The differenee in jassids .
ol the horder row ;:x'qurril;a;};\‘:rlﬂr““'['
corresponding  row  adjacent - |-):”_:::_
row was tested by paired ‘U test, Sufll
two t-valucs, one for side-1 and %{:{JT.’]
for side-2 were obtained except b, ;“Jr;
bes; treatments. The average '.'E«,Irl_
mance of two border rows of each troy
ment was also compared with the g
rage performance of the net rows. Thy;
three t-values (side-1, side-2 and over.
all) were worked out for each treatment
to assess border effect in an insecticida)
trial.

The population of jassids per plant
for border and met rows of eight treat-
ments (except bgs, and bys; treatments)
alongwith t-values are presented in
Table 1.

The examination of results (Table
1) revealed that the treatment involving
S, level of insecticidal spray had all
positive t-values for side-1, side-2 and
overall and vice-versa for S, level of
insecticidal spray barring side-1 of bysyand
bgse- This is because jassids population
in border rows of sprayed plots (S;) was
increased while decreased in non-spray-
ed plots (S,) for same rows duc (o the
migration of jassids from non-sprayed
plots to the sprayed plots. Schheider
(1962) also noticed that the aphids mov
ed towards most favoured feeding sites
or dispersed from over crowded post
tion to mew ones.

The results further reveal that @
overall ‘¢ values for bys;, bys, byh 4"

positive and significent which indicat
boi-

that the jassids ].)li[)Ll[;lli(\l1 ol the |
der rows ol sprayced plot bt im'l't'di“j
and this clect ol increase cdll pe sect
ul““ h:'.\.l e ll[rln thrve |_1ull|t‘l‘- Lndt
vidually side-1 and side-2 could ‘Il“llh.
border cflfect, but has nol n":ltii'“E :

| b',hl.

sienthicant level except side=1 ©
£ |
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TABLE 1
twis . L .
The “_e?t_._ . po_pulft_mg _c'_f_._lasﬁ:ds _ﬁ_)r_l?tﬂer and net rows alongwith t-values.
o e R
et - o JASSIDS
Border Net t-valur
— . row row
by%o SS.ldc'l 91.17 121.83 —2.587
de-2 112.83 129.50 ~0.863
Ol 102.00 125.66 -5.856*
by3) S}de'] 15.00 5.50 - 2.106
Side-2 11.83 5.83 0.770
Overall 13.42 5.66 4.556*
b,S Side-1 128.75 124.00 0.895
Side-2 118.42 125.17 -0.481
Overall 123.58 124.58 —0.192
bysy Side-1 16.58 4.83 41,080*%
Side-2 4,42 4.00 0.472
Overall 10.50 4,42 19.785*%
bysg Side-1 127.78 121.50 1.953
Side-2 114.11 125.00 ~1.391
Overall 120.94 123.25 -0.544
bys, Side-1 6.66 3.50 1.330
Side-2 6.99 4.83 1.428
Overall 6.83 4.17 5.393*
byso Side-1 116.46 127.17 -2.026
Side-2 120.30 129.33 -1.163
Overall 118.42 128.25 ~7.457%
bys, Side-1 6.21 5.17 0.881
Side-2 6.00 5.00 7.142%
Overall 6.10 5.08 1.913
*P=(.05

The jassids population data were
further examine in details for the follow-
ing combination of the adjacent plots

to study migratory movement of the
jassids and presented in Table 2.

(1) Sprayed plot adjacent to non-
sprayed plot
Non-sprayed plot adjacent o
sprayed plot

(2)

(3) Sprayed plot adjacent to spray-
ed plot
(4) Non-sprayed plot adjacent 1o

non-sprayed plot

The results revealed that differences
between border row and first row for
jassids population was significant in two
combinations viz., sprayed plot adjacent

to non-sprayed and non-sprayed plot
adjacent to sprayed plot. Whereas such
differences were not significant for next
two combinations viz., sprayed plot ad-
jacent to sprayed plot and non-sprayed
plot adjacent to non-sprayed plot.

This implies that jassids from non-
sprayed plots moved towards sprayed
plots. The sprayed plots have most fa-
voured feeding site and less crowding of
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TARLF 2
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The populations of jassids per plant for bordex and first row adjacent to horde,
cow (first vow of four combinations of sprayed and non-sprayed plots alongwiy,

t-values.
Sr No. Combinations Row Fassids
o Spraved plot adjacent Border row 13.84
to non-sprayed plot First row 5.21
t 4.565%
2. Non-sprayed plot Border row 104.6¢;
adjacent to sprayed plot First row 126 .42
t -3.986*
3. Sprayed plot adjacent Border row 4,64
to sprayed plot First row 4.45
t 0.425
4. Non-sprayed plot Border row 126.75
adjacent to non-sprayed First row 121.94
plot t 2.019
*P=0.05

jassids due to insecticidal spraying. Mul-
ler (1953) indicated the need for a
border area around the experimental
plots to check the aphid migration. The
jassids with similar migratory behaviour
also cause corresponding similar inter-
plot competition, Thus results lead to
the conclusion that three border rows on
cither side of the net plot are required
to eliminate the border influence for
anbiased estimate of jassids count in an
insecticidal trial on cotton.
REFERENCES
Federer. W. T. (1974). Expt. Design Theory

and Application 2nd Ed. Oxford and IBM
Publishing Co., Calcutta.
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Muller, H. J. (1953). Der Blattlausbetallstlug
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Short Communications

Nc:te. on a Rapid Method of Deter-
mining Leaf Area in Elephants’ Foot
Corm (Amorphophallus campanulatus Blume)

B. M. Patel and H. M. Mehta

Department of Agronomy, B. A. College of
Agriculture, GAU, Anand Campus,
Anand

Measuring whole leaf of elephant
foot plant is obviously laborious as it is
long petioled simple three lobed leaf, In
order to eliminate this laborious and
time-consuming method for leaf mea-
surement, it was felt that any alterna-
tive method, if available, would be very
useful in measuring leaf area. With this

TABLE 1

view in mind an alternative method for
the purpose of leaf measurement is sug-
gested. When elephant foot plant was
found to reach near maturity stage, the
leaf area was measured.

One plant was selected for the
planimeter observations randomly from
each plot. The selected leaf was traced
on a graph paper and the reading of
the whole leaf area and lobe-wise leaf
area (cm?) was recorded. Thus, the
readings were, total leaf area of the
plant (Y) and lobe-1, X,, lobe-2, X,
and lobe-3, X; which were recorded,
following the method used by Tejwani
(1957) for tobacco leaf area.

Relation between measured leaf area (Y) and calculated leaf area (X) using lobe-wise

leaf area of elephant foot plant.

Sr. Prediction through Regression equation ¢y
Ne. Y=a+b X

1. Leaf area of st lobe (X) Y=5516.06+0.4439 X, 0.97%*
2. Leaf area of 2nd lobe (X,;) Y=2685.68+1.7931 X, 0.94%*
3. Leaf area of 3rd lobe (Xj) Y=484.42+2.81 X, 0.93%*
%. Y=83.20+2.96 X 0.00%%

Mean leaf area of three lobes (X)

**Indicates highly significant value at 1% level of probability.

The results presented in Table 1
revealed that the total leaf area could
be predicted by measuring leaf area of
any one of the three lobes to a fair de-
gree of accuracy because the 1’ va!pes
obtained indicated significantly  high
correlation (0.93% to 0.97) between the
total leaf area and leaf area of a lobe
as the leaf is divided into three lobes but
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lamina is continuous and this method
required less labour.

(Received on 20th Aug. 1985)

REFERENCE
lejwani, K. G., K. Ramkrishna and K. V.
Venkatram. 1957, Measurement ol leat
arca of tobacco. Indian 7. Agron. 2 (1):
$5-39.
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Effect of Farm Yard Manure, Spac-

ings and Nitrogen Application on

Chemical Constituents of Elephant

Foot Corm (Amorphophallus campanulatus
Blume)

B. M. Patel and H. M. Mehta

Department of Agronomy, B. A. College of
Agriculture, GAU. Anand Campus,
Anand

A field experiment was conducted
on the College Agronomy Farm of
Gujarat Agricultural University, Anand
during the Ekharif season of 1980-81 to
study the effect of farm yard manure,
spacing and nitrogen on nitrogen, phos-
phorus, potassium starch and silica con-
tent (%) and uptake (kg/ha) by ele-
phent foot corm. The treatments con-
sisting of all combinations of two levels

of farm yard manure (0, 30 t/ha), three
levels of spacing (60 cm x 90 cm, 90 cm x
90 cm and 120 cmx90 c¢m) and four
levels of nitrogen (0, 50, 100 and 150
kg N/ha) were tested in split plot de-
sign with four replications. Entire dose of

farm yard manure and P,0; (SSP)
with half the dose of nitrogen was given
manually in pits 30 cm x 30 cm x 30 cm
before planting of corm. Remaining half
dose of nitrcgen wasg top-dressed in two
cqual splits (25% and 25%) around the
plant after 95 and 193 days of planting
the crop. The soil of the experimental
plot was deep, alluvial and well drain-
¢d loamy sand locally known as goradu
soil, |

Data presented in Table 1 indica-
ted that nitrogen content did not show

any effect of farm yard manure. Nity,,.
gen  content of corm  showed highe,
valve by 8.49% at wider spacing (|
120 cm x 90 cm, however, uptake ;s
increased by 32.80 per cent over narroy,
spacing of 60 cmx 90 cm. Significantly
higher nitrogen content was noticed at
50 kg nitrogen application over no ap.
plication. However, the highest uptake
was observed at 150 kg nitrogen. The
results indicated that as such the crop
was very exhaustive using very high
amount of nitrogen.

Application of 30 t F.Y.M. increas-
ed 17.27% higher phosphorus uptake
over no application. Effect of spacing
was absent on phosphorus content of
corm but uptake increased by 19.10
and 38.599, in 60 cm x 90 cm sepacing
over 90 cmx90 cm and 120 cmx 90
cm spacing respectively. Application of
nitrogen at the rate of 150 kg showed
increased phosphorus content by 2.5
per cent compared to 50 kg application.
As far as uptake was concerned there
was a decreasing trend with decreasing
nitrogen levels.

Application of 30 t F.Y.M./ha in-
creased potassium content as well as
uptake appreciably. The content was
increased by 4.259,. As regard the effect
of spacing on potassium content and it
uptake, it was noticed that narrow spac-
ing of 60 cmx 90 cm increased both i
content and uptake, Data revealed that
at 150 kg nitrogen  application  potas-
sium content and uptake was increased
by 2.10 and uptake by 10.769,. [t was
evident from the results that high amount

16

B



PATEL & MEHTA: GHEMICGAL GONSITIUENTS IN ELEPHANT FOOT GORM 47

TABLE 1

Mean corm yield, nitrogen, phosphorus, potassium, starch and silica content 7, ) and

uptake (kg/ha) by elephant foot corm.

(orm

Nilrogen

Treatmenis Phosphorus Potassium Starch Silica
yield
(kglha)
F.Y.M.(t/ha)
Q0 31815 1.09 1.04 2.35 58.14 3.03
(361.41) (378.34) (785.87)
30 36731 1.31 1.34 2.45 58.79 3.31
(411.29) (443.69) (893.01)
G.D. at 5% 391.69 N.S. 0.58 0.05 N.S. 0.20
(15.11) (20.82) (10.59)
Spacing(cm)
60 x 90 40138 1.06 1.19 2.44 58.20 3.29
(433.55) (481.43) (1005.54)
90 x 90 33694 1.11 1.19 2.39 58.12 3.26
(399.17) (404.23) (809.77)
120 x 90 28988 1.15 1.19 2.37 59.08 2.95
(326.31) (347.38) (703.01)
G.D. at 5% 616.34 0.06 N.S. 0.03 0.68 N.S.
(28.45) (18.52) (29.66)
Nitrogen(kg/ha)
0 33243 1.05 1.20 2.38 57.96 3.18
(353.17) (383.71) (781.34)
50 34006 1.13 1.16 2.40 58.34 3.00
(394.89) (408.82) (859.33)
100 34446 1.11 1.23 2.40 58.75 3.26
(389.20) (425.44) (851.67)
150 35397 1.12 1.18 2.43 58.80 3.24
(408.13) (426.08) (865.32)
G.D. at 5% 711.69 0.06 0.05 0.03 0.79 N.S
(32.86) (21.38) (34.25)

Pigures in parenthesis are of uptake and expressed in kg/ha.

ol potassium was utilized which indicates
that critical asscssment for the potash
I"‘(_iu_i]‘l'_j'n[:”l may b ascertained.

The starch content at 120 cm x 90
cm spacing was lound sigui'ﬁ(::u‘jtly high-
¢roas comparcd with 90 cm x 90 ¢m,
Similarly it was significantly higher at
150 kg nitrogen dose as comparcd  witl

no mnitrogen application. Application of
30 t F.Y.M. increased silica content by
9.249, in corm over no F.Y.M. ‘.lppli'-
cation. No remarkable differences duce
to silica content in corms were observed
as a result of ditlerent levels of spacing
and nitrogen. k

(Reccived o 4th Nov. 1985)
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Influence of Spacing, Sowing Time

and Fertility Levels on Yield of

Wheat under Irrigated Condition of
South Gujarat

P. G. Patel*, B. P. Patel and
B. D. Patel

Department of Agronomy, N. M. College of
Agriculture, GAU, Navsari

A field experiment consisting of

combination of three dates of sowing
(15th Nov., 30th Nov. and 15th Dec.)
and three row spacings (20, 25 and 30
cm) as main plot treatments and three
fertility levels (50 4 25, 100 4 50 and
1504+ 75 kg N 4 P,0;/ha) as sub-plot
treatments was laid out in split plot
design with three replications during
rab: season of 1980-81 at Navsari. The
soil of the experimental field was clayey
with pH 7.8, total nitrogen 0.049%,, avai-
lable phosphorus 28.3 kg/ha and avail-
able potash 141 kg/ha. The full dose of
phosphorus and potash and 50% of ni-
trogen was drilled in the rows as per
treatments. The remaining 509, nitro-
gen was topdressed at 22nd day of sow-
ing (CRI stage). The soures of nitro-
gen, phosphorus and potash were urea,
single super phosphate and muriate of
potash. The sowing was done manually
in previously opened furrows using 100
kg sceds/ha for cach spacing. First irri-
gation was given on 22nd day of sow-
ing (CRI stagc). In all six irrigations
were given. The cxperiment was  sown
with wheat varicty “LOK-1”,

*Present Address: Associate Rescareh Seientist
Surat 395 007.

48

TABLE 1
Grain yield of wheat (kg/ha) as influen,,
ed by sowing time, spacing and fertili,

levels.
Treatment o Grain yu U
(kg/ha)
Sowing dates
15th November 3663
30th November 3029
15th December - 2934
S.Em. 4 é e 74
G.D. @5% _ 218
CV. % - Sl 11.0
Spacings
20 ¢m 3191
25 ecm 3226
30 cm 3211
S.Em. ¢ 74
G.D. @5% N.S.
GV. % 11.0
Fertility levels
(N + P,Ogkg/ha)
50 4+ 25 2819
100 4+ 50 3287
150 + 75 3521
S.Em. 4 46
GD. @5% 131
C.V. % 7.0

N.S. = Not significant

Sowing dates had significant inflw-
ence on grain yield of wheat. Whea!
sown on 15th November registered the
maximum grain yield of 3663 kg/bhd
which was significantly higher ove” rest
of the sowing dates. Delaying sowing y

. 't'l
(Agronomy ), Gujarat Agricultural Universit
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15 to 30 days aft(:.r I5th of Novemher
resulted in reduction in yield. Shekha-
wal et al. (1975) also obtained higher
yield of wheat sown on 15th November.
I{ig.hcr grain yield in case of earlier
sowing may be attributed to the avai-
lability of optimum temperature (14.5°
to 13-3_' c) lor the germination of seeds
at sowing and crop growth. These re-
sults are in line with those reported by
Singh et al. (1971) and Mehta and Ma-
thur (1972). The grain yield was reduc-
ed as sowing was delayed because the
temperature conditions at the time of
grain filling and development are very
crucial for wheat yield. It has been re-
ported that the temperature above 28° ¢
during the period tended to decrease
grain weight and yield (Anon., 1977).
The extremely high temperature (29.7° to
34.6* ¢) which prevailed during the
heading and flowering for the late sown
crop hampered the grain yicld. Puru-
sothaman et al. (1979) also reported
reduction in wheat yield when tempera-
ture at flowering and heading was higher.

Different row spacings had no sig-
nificant influence on wheat yield, indi-
cating that 20 cm row spacing was opti-
mum for wheat. ‘These results arc in
agreement with those reported by Dhil-
lon et al. (1979). |

Application of 150 N+475 P;0; kg
lia recorded signiﬁcantly highCl‘ grain
vicld of 3521 kg/ha than rest of the
fertility levels, These results are in
agrecment with those reported by She-
khawat et al. (1975).

44

The increase in yield was to the
tunc of 702 (19.9%,) and 234 (6.6°%
kg/ha than 50 4 25 and 100 4 50, N 4+
P,O5 kg/ha, respectively.

Nonc of the interactions for grain
yicld was significant.

(Received on 2#4th fanu. 1946
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Response of Rainfed Cotton to
Nitrogen and Phosphorus

K. N. Akabari, A.P. Gandhi and
J. C. Patel

Main Dry Farming Rescarch Station, GAU,
Targhadia (Rajkot)

Cotton is an important cash crop
ol the dry farming region of North
Saurashtra. Nitrogen by far, is thc king
pin for profitable cotton production and
responses to phosphorus and potash ap-
plications have been only limited. But
applications of both the nutrients, N and
P, in the required proportion always en-
hanced seed cotton vyields (Venkates-
warlu and Sathe, 1971) considerably.
Adequate information is not available
on fertilizer requirements of Saurashtra
region and hence the present investiga-
tion was undertaken.

A field experiment in randomised
block design with three replications was
conducted at Main Dry Farming Re-
search Station, Targhadia (Rajkot) dur-
ing three seasons of kkarif 1980-81, 1981-
82 and 1983-84. The soil was medium
black and contained 56.339, clay. The
soil was neutral in reaction and analys-
ed for both organic carbon (0.5%) and
available P,O; (16.8 kg/ha). The treat-
ments comprised of four levels each of

nitrogen (0, 20, 40 and 60 kg/ha) and
phosphorus (0, 10, 20 and 30 kg/ha).
Half nitrogen and all phosphorus as per
chatmc.nt‘.s was drilled at sowing. The
remaming N was top dressed bet“wecn‘
45-50 days of sowing. The crop durin

cach scason was sown alter the onset f{‘

o0

monsoon rains. The total rainfall recejye
during 1980-81, 1981-82 and 19834,
was 565, 706 and 750 mm, respectively,
Cotton varicty GAU-Cot-10 was  yg
for testing. Gost Bencfit Ratio (CBR) wag
worked out from the additional yijelg
of seed cotton over control by multiply_
ing the prevailing market rates for each
level of nitrogen. The benefit was divi.
ded by cost of cach level of nitrogen angd
the cost of nitrogen was then deducted
to work out the net ICBR. The rainfall
distribution during the cropping sea-
sons is given in Table 1. The seed cot-
ton yield during 1983-84 was low owing
to dry spell which prevailed from 33rd
to 37th standard week which coincided

with flower initiation.

A perusal of data presented in
Table 2 revealed that seed cotton yield
was significantly increased with appli-
cation of nitrogen in all the years (Table
2). The magnitude of increase over
control due to 40 kg N/ha was to the
tune of 48.6 per cent. The increase in
yield with 40 kg N/ha was stemmed
from favourable effect on growth and
yield attributes viz. plant height, num-
ber of bolls/plant and seed cotton yield/

plant (Table 2). These findings would
show that an application of 40 kg N/hs
secured seed cotton yield as high @
that due to higher level of 60 kg N/ha-
Failure to obtain significant increasc U
seed cotton yield beyond 40 kg N/ba
can only imply that the optimum pr”
duction has already been attained ‘-““.M
lower level of 40 kg N/ha under rainfed
conditions. This level has also recor
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NS = Not significant

Interaction N % P was not significant

Cost of uit;t—:gcu_k_a-. 4—.9—&8—-—
Gost of P04 Rs. 5.7/kg

Gost ol seed cotton Rs, 500/q

TABLE 1 o
Standard week-wise rainfall (mm, distribution d ¢ ing seasons of 1980,
'o01 and 1983. uring the cropping s 980
— " e
mdmdm of m"’"" (Rainfall (mm,
1980 1981 1983
22 28th May 0.0 0.0 0.0
23 4th June 5.2 0.0 0.0
74  1lth June 8.4 0.0 14.2
25  16th June 76.4 0.0 87.0
26 25th June 220.2 48.0 19.7
27  2nd July 85.1 0.3 25.5
28 9th July 0.2 290.7 13.2
29  16th July 0.0 2.6 222.3
30  23rd July 77.7 34.4 53.4
31 30th July 19.2 0.4 29.0
32 6th August 26.9 124.4 164.6
33  13th August 0.0 68.2 12.9
34  20th August 22.9 6.2 7.5
35  27th August 7.2 0.0 0.0
36  3rd September 10.8 0.0 6.9
37  10th September 4.8 17.5 0.0
38 17th September 0.2 12.4 39.2
39 24th September 0.2 91.0 1.4
40  1ist October 0.0 0.0 0.0
41  8th October 0.0 9.8 43.0
42  15th October 0.0 0.0 9.8
TABLE 2
Seed cotton yield, growth and yield attributes and economics as affected by levels of
N and P.
Treatment Seed cotton yield (g/ha) Plant No. of Seed Net
— height at  bolls/  cotton ICBR
1980-81 1981-82 1983-84 Average maturity  plant yield
(em) (¢) Iplant
Nitrogen (kg/ha)
0 5.0 3.5 2.2 3.6 80.2 11.4 15.8 —
20 5.4 4.9 2.9 4.4 84.9 11.5 18.1 1:3.29
40 6.0 6.6 3.2 5.3 85.6 17.9 22.1 1:3.41
60 5.9 7.3 3.9 5.7 87.8 13.5 25.1 1:2.67
C.D. at 59, 0.6 1.1 0.7 0.5 - - _
Phosphorus (kg/ha)
0 5.5 5.1 2.9 4.5 83.4 11.9 19.6 -
10 5.4 5.6 3.2 4.7 86.4 12.1 18.2 S
20 5.6 5.2 3.0 4.6 83.3 12.6 20.8 -
30 5.8 6.4 3.2 5.1 85.6 12.8 29.7 =
C.D. at 59, NS NS NS NS = . -



52
ded higher net ICBR of | . j.41. Th=
lindings corroboratc the results put for-
ward by Khistaria et al. (1980); Patel
et al. (1986) and Dhoble et al. (1986).

Different levels of phosphorus did
not exert their significant influence on
sced cotton yield in all the three years
and in the pooled results. Lack of res-
ponse to phosphorus in the soil rating
low to medium in available phosphorus
can probably be attributed to high
phosphorus fixation capacity of these
soils (60 to 70%) because of high cal-
careousness (30.0 m.e. exchangable ca/
100 gm soil) and clay content (56.33),
fluctuation in moisture due to scanty,
erratic and unevenly distributed rains
and contribution of native P from sub-
surface soil. The findings lend support
to the results reported by Patel and
Sutaria (1972), Khistaria et al. (1980)
and Anon. (1984) who also found
no responsc of P application to cotton
under rainfed conditions.

Thus, from the results of the pre-
sent study, it is recommended to apply
40 kg N/ha to cotton (GAU-Cot-10)
for potential production and profit
under rainfed conditions on medium
black soil of North Saurashtra region.

(Received on 18th March, 1986)
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Effects of D'ates of Sowing and Foerti-
lizers on Yield, Quality and Econe.
mics of Gram (Cicer avietinum 1..)

M. K. Arvadia and Z. G. Patel*

Department of Agronomy, N. M, Gollege of
Agriculture, GAU, Navsari

A field experiment was carricd out
at College Farm of N. M. College of Agri-
culture, Gujarat Agricultural University,
Navsari Campus, Navsari, during rabi
scason of 1981-82 in split-plot design
with three dates of sowing (October, 22;
November, 6 and November, 21) as
main plots and six treatment combina-
tions consisting of two levels of nitrogen

(0 and 25 kg N/ha) and three levels of

phosphorus  (0.25 and 50 kg P,O;/ha)
as sub-plot treatments. All the treat-
ments were replicated four times, The
Dahod yellow variety of gram was sown
30 cm apart with 75 kg seed rate/ha and
was harvested on attainment of maturity.
The soil was clayey in texture having
pH 7.6, organic carbon 0.929%, total
nitrogen  0.069%,, available P,0O5 24.78
kg/lha and K,O 416.0 kg/ha.

Nitrogen content from the grain was
cstimated by adopting modified Kjeldahl’s
method. Subsequently the protein con-
tent of grain was computed for each
reatment by multiplying its nitrogen
pereentage  with  the conversion  factor
6.25. Protein yicld per hectare was worked

Protein yield

(kg/ha)
Grain protein content Grain yield
(Per cent) X (kg/ha)

100

The gross realization in. terms ol
rupees per hectare was estimated on the
basis of the yicld of grain*and chaff for
cach of the treatments with the prices of
the produce prevailing in market. The
nct realization was worked out by dedu-
cting the total cost of cultivation from the
gross realization per hectare for cach
treatment.

The data presented in Table-1 indi-
cated that protein content, protein yield
and grain yield per hectare were signi-
ficantly influenced by the sowing time.
The highest protein content (19.77%,)
was recorded when the crop was sown
on 21st November and this resulted into
significantly higher protein yield (271.47
kg/ha). The highest protem vyield
obtained with late sowing might be duc
to the higher protein content and higher
grain yield obtained under late sowing.

Data further indicated that protein
content, protein yield and grain yield
showed significant increase with the
nitrogen application. Higher protein
content (19.699,) was recorded with 25 kg
N/ha. Similar results were also obtained
by Mishra, and Ram (1971) and Singh and
Yadav (1971). Application of unitoge

out by employing the following formulac: also increascd the protin vield by 20.71
“Present 4;;;:_"*5-;;‘“"“ Organiver,  Krusht  Vigyan  Kendra,  Gujarat Agricultural

University, Waghai (Dangs) -394 730.
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Yield, quality and cconomios of gram as influenced by dates of sowing and fertiliy,,

(hatl

(srain Net
vielid yield realization
(Rg/ha) (Kg/ha (Rsfha)
1182 2008 1430
1130 1853 1352
1872 2156 1922
3194 65.28
109.72 225.00 =
12.81 15.80
1138 1916 1380
1885 2092 1 756
23.61 48.61
66.67 138.20 —
11.68 14.53 —
1105 1187 14006
1296 2049 1717
1308 2077 1581
29.17 59.72 -
82.92 NS —
11.68 14.53 —
Sig. NS _
Sig. NS -
NS Sig. -
NS Sig. -
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TABLE |

applicadion. S

Treatment T Grain Protin

P wield
oombent () (Rw/Aw)

Dates of sowing(D’

D, 2nd Oetober 19.68 281.95

D, 6th November 18.77 21748

Dg 21st November 19.77 271.47
S.Em. % 0.13 6.00
a.D. (5%) 0.46 20.71
G.V. (%) 3.82 12,25

Nitrogen levels(N)

(keg/ha)

N, 0 19.00 217.75

N, 25 19.69 262.85
S.Em% 0.14 +.28
G.D. (5%) 0.39 12.17
G.V. (% 4.25 10.74

Phosphorus levels (p)

(lkg/ha)

Py 0 19.30 212.50

P 25 19.33 251,45

P, 50 19.68 256.94
S.Em. % 0.17 5.25
G.D. (5%) NS 14.92
G.V. (%) 4.25 10.74

Interactions

DxN NS Sig.

DxP NS Sig.

NxP NS NS,

DxNxP NS NS

Sig.=Significant. o

NS=Non-Significaut.

per cent over that of no nitrogen,
Though application of phosphorus did
not show any response with respect to
gr_ain protein  content, the application
of 25 and 50 kg P,0;/ha increased the
protein yield by 18.33 and 920.91 per
cent over comtrol,

Erom the economics point of view
the increased net retwrns of Rs, 1922:

1756 and 1717 per hectare were received
from 21st Navember sowing, app]_iC'ol'
tion of 25 kg N/ha and 25 kg P,O; pe'-
hectare, respectively (Table-1).  How-
ever, maximum net realization of Rs. 2260
was obtained when the crop was sow!
on 2lst November and was fertilized
with 25 kg N and 25 kg P,0; per heC
taxe (l)gN |P|) (Tilblc-Q).
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TABLE 2
Economics of gram as influenced by dates of sowing and fertilizers.
St Treatments Lields Realization (iross Cost of Net
No. ke/ha Rs.[ha reali za- produc- realizo-

T —— tion tion tion

Grain  Chaff Grain  Chaff Rs/ha Rs.[ha Rs. [ha
1 Dy Ny Py 956 1697 2390 170 92560 1469 1091
2 D Ny By 1243 2185 3108 214 3322 1667 1655
$ Dy Ny Py 1257 2013 3143 201 3344 1835 1509
+ Dy Ny Py 1040 2026 2600 203 2803 1623 1180
5D Ny P 1321 2106 3303 211 3514 1791 1723
6 D N P 1271 2040 3178 204 3382 1959 1423
7 Dy Ny Py 1001 1648 2503 165 2668 1469 1199
8 D, Ny P 961 1561 2403 156 2559 1667 892
9 D, N, P, 1068 1778 2670 178 2848 1835 1013
10 D, N; P, 1268 2046 3170 205 3375 1628 1752
11 D, N; P 1322 1985 3305 199 3504 1791 1713
12 D, N, P, 1317 2106 3293 211 3504 1959 1545
13 Dy N, B, 985 1607 2463 161 2624 1469 1155
14 Dy Ny P 1393 2390 3483 239 3722 1667 2055
15 D, N, P, 1376 2419 3440 242 3682 1835 1847
16 D, N, P 1381 2299 3453 230 3683 1623 2060
17 Dy N, P 1538 2114 3845 211 4056 1791 2265
18 Dy N, P, 1558 2106 3895 211 4106 1959 2147
Notes: 1. Market price: Grain Rs. 250/Quintal.

Chaff Rs. 10/ Quintal.

2.  Qost of Fertilizer nutrients.
Nitrogen (Urea)—Rs. 4.96/kg N
Phosphorus (SSP)—Rs. 4.71/kg P,0;
REFERENCES

For getting higher production of

grain and protein, sowing of gram variety ~ Mishra, 8. 8. and Ram, A. 1971, Tilth,

Dahod yellow on 2lst November with
application of 25 kg N 4 25 kg P,Os/ha

nitrogen and method of phosphate applica-
tion in relation to gram yield. Fert. News.
16 : 56-71.

was found profitable for South Gujarat Singh, R. 8. and Yadav, S. V. 1971. Effect of

region.

( Received on 22nd Dec., 1986)

number of cultivation and increasing le-
vels of N and P on yield and quality of
gram (Cicer arictinum L.) Indian F. Agric.
Res. 5: 51-54.



Ovipositional Preference of Spodoptera
litura Fabricius to Different
Host Plants

I. S. Patel* and A. H. Shah

Regional Gotton Research Station, GAU,
Bharuch

Cotton leal eating caterpillar, Spodo-
ptera litura F. which is popularly known
as “Prodenia” among farmers in Guj-
arat, This pest is polyphagous and causes
severe damage to many food plants.
Moussa et. al. (1960) have reported this
pest feeding on 112 crop species and
some species of weeds. The feeding be-
haviour, larval development and egg
laying preferences of Spodoptera litura Fb.
is varying from crop to crop. The fe-
cundity rate may be also dependant on
the availability of host plants. Study was
therefore carried out to see the oviposi-
tional preference of Spodoptera litura Fb.
on different food plants under Bharuch
conditions so as to find out the oviposi-
tional preference for Spodopiera litura Th.
on various food plants.

Laboratory trial was conducted at
Regional Cotton Research  Station,
GAU, Bharuch during the year 1983-
84 and was replicated five times with
cight different host plauts viz., castor,
cabbage, tobacco, lucerne, wal, cotton,
cowpea and wild tondli, The egg masses
of Spodoptera litura F. were collected from
the cotton” field and brought to the
laboratory for rearing. After hatching,
fresh leaves of different host plants were

“Present Address: Senior Research  Assistant |

provided  separately in wooder,
until pupation. After emerge e
adults, 1 pair was kept in
glass jar and were fed wit], |
solution soaked 1in cotton swah
Fresh leaves and branches of ;
host plants were provided daily t
erent glass jars and covered wit, m
lin cloth. The number of eggs laid =
temale in different glass jars on diﬂ‘crgﬁrt
hosts were counted daily till the deat],
of the female.

TABLE 1

Mean fecundity of Spodopiera litura ¥, on
different host plants. '

ferey,
O diff.

s

Sr. Host plants Mean ﬁ;‘una';ég
No. Semale
(1) GCotton,
(Gossypium  hirsusum) 2990
(2, Gabbage
(Brassica oleracea) 2379
(3 Tobacco
(Nicotiana tabaceum) 3365
4, Lucerne
(Medicago sativa) 1928
9)  Qastor (Ricinus conmunis) 3412
(6)  Wild tondli :
(Cocecinia indica) 1425
(70 Wal (Delichos lablab) 1669
'\_3.,_- __C_iOWpcn (Vigna catiang) 15L
SEm% [11.38
CD (P = 0.05%,) 322.25
C.V.% 10.65

o laid b

The mean number of eggs laid bﬁ

- - - L ) 't‘
female on different host plants ar¢ g

e . - . ; St ﬂ:i:l
Entomology ', All India Co-ordinated Resei

Project on Drvland JCAR), GAU, Sadar Krushiragar,
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iy Table-1. It is cvident from the data,
(e maximum number ol cggs  laid|
ii‘-lllale weCre on castor i.t'., 34’12 UggS/
female and it was followed by tobacco
(3365 eggs/femalc) and cotton (2990 cggs/
femalc). The less preferred host plants
were wild tondli, cowpea and wal on
which less number of eggs laid were 1425,
1531 and 1669 eggs/female respetively.

The results are in confirmity with
Honsy and Kotby (1960), Sureja (1978)
and Parasuraman and Jayaraj (1983) who
have reported castor as the most pre-
ferred host plants for oviposition and
feeding for Spodoptera litura F. However
the results of the investigation differing
from Singh and Byas (1973) who observ-
cd that the ovipositional preference of
Spodoptera litura F. was more on tobacco
than castor,

(Received on 20th Dec., 1985)
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Managing Hopper Population in
Mango Orchards

R. C. Patel, }J. F. Dodia and G. D. Patel

Department ol Entomology. B. A. CGollege ol
Agriculture. GAU.  Anand Campus, Anand-
388 110 (Gujarat)

Mango (Mangifera indica Linnacus),
a scasonal [ruit is popular throughout the
country, The trees lose vigour and suffer
heavily due to anthracnose and mango,
hoppers. Qut of the 175 insect pests
Butani 1979) recorded infesting mango,
hoppers are most important affecting
fruit production. The most damaging
species are Amritodus atkinsoni (Lethierry)
and Idioscopus clypealis (Lethierry). The
hoppers breed only in the new young
leaves or in the inflorescence and during
the rest of the year, they rest in the
crevices in the bark of trunk and large
limbs particulary on the lower side in
shady areas. Considering this behaviour
of the hopper, an attempt has been made
to check its population by destroying the
resting adults so that these do not mig-
rate to fresh growth and affect fruiting.
Carbaryl has been reported to be effec-
tive against mango hopper (Sathianandan
et al. 1972, Singh et al. 1974).

Consequently, carbaryl 0.19%, was
sprayed on the trunks and limbs of 248
mango trees in an area of 3.55 hectares
at Anand campus of Gujarat Agricul-
twral  University, Anand. The hopper
population on the wee trunks and limbs
was recorded regularly by taking 5 sweeps
with a hand net from cach of 20 out of 248
trees, Similarly, pupulation of mango ho-

ppers was recorded at regylar
2]0 out of 82 trees in liul]i::;:."vals irr,m
located at about 500 meterg a'wflrr;harfg
as control where no pesticide was f”y_ k,‘:IJ'
The population in both the Ur(.},dppl”:”-
recorded regularly and  peg ‘-"ldrds Was
. pesticide . :
cations were made in the tmatrm__m‘*}fipln.
as and when necessary byt kf;f,,;p)?;’k
trees put out fresh growth or inlﬂr' lf"
scencc. The experiment was Starte g 1
January 1981 and was continye
April 1983.

The reém.l.ts presented in  Tabje.|
show that consistently high population
hoppers was recorded on the trunk
than on the limbs. It is also seen thy
spraying the tree trunks was required i
be done only twice, once in December o
January preceding the development of
the inflorescence and again in June-
July preceding the development of fresh
vegetative growth. With these two rounds
of appropriately timed sprays of car-
baryl, it is seen that the hopper popu-
lation could be managed very effectivel
at subeconomic level.

An unseasonal cyclone with speed o
90 k.m.fhowr during second week 0o
November 1982, alongwith heavy rau
(254 mm) affected the hopper populaticr
in mango orchards as seen from the
data in Table-1. The hoppers were ol
seen until February 1983. They, bV
ever, built up their population ' -
first week of April, 1983, (32.72 WP
alter the flowering season of ‘]-,mu'dl‘”
February 1983. One coxtia roun [i:r
carbaryl applicd on 10-4-83 l-cqucflil e
hopper count from 16.07 to 7.69

1T}
untj
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TABLI' |
.Avu_lne number ?Lmango hoppem per sweep in treated and untreated orchards
_'::-“I ulf?.»t:-‘::a:: - Treated om‘mn!-. {, uu!mt mrzmw
. : f "‘”‘* Limlb Trunk Limb
_i_“_ ~ 2 3 4 5 6
3 13-1.81 0.19 115 052 1.86
27-1-81  Carbaryl spray
2 28-1-81 0.01 0.14 0.55 6.98
3. 3-2-81 0.0 0.02 0.64 8.06
+. 18-2-81 0.27 0.84 0.79 6.46
0. 5-3-81 0.49 1.42 1.28 7.09
6. 2-4-81 8.36 1.17 42.25 5.42
7! 16-4-81 12.26 0.99 55.43 4.21
8. 2-5-81 12.04 1.07 50.63 4.91
9. 1-6-81 11.51 1.44 47.70 5.34
10. 23-6-81 9.96 1.70 48.73 5.38
1. 3-7-81 7.87 2.60 42.44 6.73
4-7-81 Carbaryl spray
12, 4-7-81 0.15 0.32 ; 41.20 7.22
13. 20-7-81 0.22 0.31 22.78 13.90
14. 4-8-81 0.35 0.38 25.36 11.91
15. 25-8-81 0.82 0.87 22.53 14.92
16. 16-9-81 1.38 1.58 28.03 14.07
17. 20-10-81 2.37 1.61 20.99 11.71
18. 6-11-81 1.89 1.04 15.10 9.54
19. 23-11-81 2.07 1.19 12.67 8.75
20. 23-12-81 1.54 1.04 9.67 6.70
24-12-81 Carbaryl spray
21. 26-12-81 0.32 0.25 7.19 6.99
2. 2-1-82 0.18 0.47 3.61 8.40)
923, 17-1-82 0.21 0.66 2.05 9.21
24, 2-2-82 0.22 0.65 1.74 9.18
25, 26-2-82 0.43 0.96 0.99 10.18
26. 15-3-82 0.70 1.02 10.56 10.51
927. 3.4.82 5.77 0.87 16.85 6.88
28, 19-4.82 7.43 0.97 17.26 7.11
29, 26-4-82 7.80 1.46 17.95 7.62
0. 1-6-82 13.45 1.54 57.31 8.06
3-6-82 Carbaryl spray
3. 5.6-82 0.57 0.27 55.40 10.62
9. 10-6-82 0.66 0.28 46.86 9.3?
23 23.6-82 0.75 0.57 41.32 8.07
34, 99.7-82 1.50 0.58 31.58 8.56

35 26-7-82 1.17 0.6 3014 040
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' 2 3 4 5 -
36. 10-8-82 1.23 0.84 27.26 10.9]
37, 25.8-82 1.04 0.93 25.23 11.43
38. 10-9-82 0.95 1.02 22.54 13.70
39 25-9-82 1.19 .16 22.02 13.04
40. 13-10-82 |4.6Y9 5.06 25.44 13.44
4]. 27-11-82 3.87 3.86 3.34 347
42. 6-1-83 2.81 3.87 3.58 5.87
18-1-83 QCarbaryl spray
43. 20-1-83 1.28 1.04 2.47 3.38
+“. 8-2-83 1.09 0.87 3.53 5.31
45. 4-3-83 1.28 0.97 8.30 7.10
46. 8-4-83 16.07 15.24 29.59 19.94
10-4-83 Carbaryl spray
47. 11-4-83 7.69 8.17 32.72 23.23
REFERENCES

trunk and from 15.24 to 8.17 on thc
limbs. The population in the control
plot remained very high during April
1983.

Thus, the experiment conducted
for over two years in a large well estab-
lished orchard with similar large orchard
kept as control, we could keep the mango
hopper population well below the economic
injury level with only two rounds of a
pesticide applied on the tree trunks
and large limbs before thc trees put out
fresh growth or inflorescence.

(Received on 8th Fanu. ’86)
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Life-table and Immate Capacity of
Increase of Heliothis armigera Hubner
Lepidoptera : Noctuidae) on Tobacco

D. J. Koshiya and H. K. Patel

Department of Entomology, B. A. College of
Agriculture, GAU, Anand

Heliothis armigera Hubner is typically
a polyphagous pest infesting many culti-
vated crops. Bhatnagar and Davies (1978)
recorded 50 species of crop plants and
48 species of wild and weed species of
plants for this pest. Life-table can be
used to make quantitative and qualitative
evaluation of different host plants. A

type of life-table developed by Birch
(1948) can be used for both qualitative
evaluation of the hosts and to estimate
the potential increase of insects reared
on different commodities. Many authors

have described the importance of the
ability of a population to increase.
Because of the importance of reproduc-
tive ability or biotic potential, & statis-
tic was developed to quantify and explain
the population increase. This statistic
is the innate capacity of increase which is
also called as the true, inherent or intrin-
sic rate of natural increase. The innate
capactiy for increase has not been deter-
mined for many of the Phytophagous
nsects (Wellik and Pedigo, 1978). An
attempt was, thereforc, made 10 cons-
h-.u_ct the life-table under laboratory con-
ditions, when the larvac of H. armigera
were reared on tobacco capsules.

A laboratory culture of H. armigers
Was used for thisstudy, Known number of
Adult pairs were released for egg laying

61

in wooden cages (30 cmx30 cm x ) om,.
Freshly laid eggs were collected with the
help of a wet camel hair brush and
such 100 cggs were kept for hatching.
Immediately after hatching, the tiny
larvaec were transferred on tobacco cap-
sules (MNicotiana tabacum) kept in plastic

container (5 x5 cm). The tobacco cap-
sules were changed daily in the morning
till all larvae pupated. The adults emer-
ged on a particular day were paired and
released in separate cages for egg lay-
ing. The fecundity of females on subse-
quent days was noted daily till all the
females died. The number of eggs laid
per female was divided by 2 (sex-ratio

1:1) to get the number of female births
(mx). Observations on mortality during
different stages from hatching of eggs
till the emergence of adults were
recorded daily which provided the values
for the life-table (Ix). Life-tables werce
constructed according to the method of
Birch (1948), Howe (1953) and Atwal
and Bains (1974). The innate capacity of
increase (rm), net reproductive rate (Ro)
and mean generation time (T), were the
basic parameters uscd to assess the popu-
lation growth at a constant tempcrature
of 26+ 1°C. Stable age distribution (per
cent distribution of various life stages)
was also worked out by calculating the
population schedule of birth-rate (mx)
and death-rate, when reared in a limited
space.

The life-table showing the survival
(Ix) and age-specific fecundity of H.
armigera is preseuted in Table-1. The pre-
oviposition period ranged from 33rd to



62

: ay of pivotal age. The first femalc
;f;:}m?itff occiljlrred on43rd day ( Ix=,=().4-8)
of pi\rofal age. ‘The highest mx' was
130.60 females per female on 4-.131. day
of pivotal age. The net reproductive 1:a1:(:
(Ro) representing the total fermale briths
was 320.49 fcmales. .
The innate capacity for incrcase in
numbers (rm) was 0.1416 female per
female per day with a daily finite rate
of increase (y) 1.1520 females per female
per day. The length of developmental and
reproductive stage was found to be 41.02
days for this cohort. The hypothetical
F, females were 1,02,713,84 (Table 2).
The stable-age distribution of H, armigera
was computed, when reared under given
set of conditions. It was found that the

GAU REE. . iy |, |
contribution madec 1 aduylt
only 0.68 per cent ui'pupulatifm of ‘;ta
age. The contribution of other 4. g ot
cgg, larva and pupa was 45.09, 59.4, 4n:
1.18 percent respectively, Similar 3'-“(]3!-:
on different hosts  were carrje om b:
Dhandapani and Balsubramaniay, ( 1979'7
on cotton, Bill apatc and Pawar (197,
on pea, Bilapate ¢t al. ( 1981) on c:hick;;«;;z
and Bilapatc e/ al. (1977) on green i,
bean and lucernc. The results on iNnate
capacity for increasc in numbers p
reported by them are more or Jegs 8imilar
to present investigation.  Slight varia-
tions in different parameters were dye to
the variation in hosts.

W
":j‘ -

(rm)

(Received on 13th Janu. 1966

TABLE |
Life-table (for females) and age specific fecundity for /7. armigera om tobacco.
iPona.l age Survival Age schedule lxmx xL;x;;tq
in days of female at Jor female
different age birth
interval
(%) (i) (mx)
0-32 o I
33 _ o e
- o - = n
i - s 0.60 20.40
36 0.60 . - i
37 0.60 1.2 o i
g iy .22 4.33 160.33
2 . 14.76 8.86 336.68
o 000 49.12 47.47 1851.19
i1 P 93.43 46.86 2242.66
i e 130.60 78.36 3243.08
12 Bt 130-55 60.52 2541.70
o 0.38 43';‘? o a1
0.32 ¥ 1819 g
46 19.83 - 281.25
i e 0.0 6.25 281.
Net reproductive rare (e - - ~
% Ixm < 399 44 s =%

3 xlxmx = 13145.94
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TABLE 2

Mean length of generation, innate capacity for incre
increase in numbers of /1. amigera om tobacco -

e

— '___.—-——-—'-"_—--'_'_"“ e
5. Population growth statistics

JOTHIS AR MIGIRA

in numbers and fhinite rate ol

Atwal, A. S. and S. S. Bains, 1974. Exerciscs
in population studies iz Applied Animal
Ecology, Kalyani Publishers, Ludhiana,
pp- 128-135.

Bhatnagar, V. S. and J. G. Davies, 1978.
Factors affecting population of gram pod
borer, Heliothis armigera(Fubner)(Lepidop-
tera: Noctuidae) in period of 1974-1977
at Patancheru (A.P.). Oriental Entomology
Mini Workshop on Population Ecology
in relation to insects of economic impor-
tance, Banglore (Karnataka).

Bilapate, G. G. and V. M. Pawar, 1978.
Life-tables for the gram pod borer, Helio-
this armigera Hubner (Lepidoptera: Noc-
tuidae) on pea. Proc. Indian Acad. Sci. 87
(6): 119-121.

Bilapate, G. G.; V. P. Pawar and A. K. Rao-
deo. 1977. Growth of population of Helio-

this armigera Hbn. on lucerne. Indian ¥ 3
Agric. Sci., 47 (11) 540-542.

No. Formula Caleulated
—— values
i Mean length of gencration 2, xlxm i
rl‘ln 1 —_ X
G e 41.02 days
92, Innate capacity for increase By log €RO 0.1406 females,
. TG female/da
3. Arbitr, ‘rm’ y
3 o 3-:’d m’ (rc) 0.14 and 0.15
] t € 2
t Lo L 3 eT-rmx . Ixmx 0.1416 females
female/day
5. Corrected generation time T = log RO 40.75 day
. - - m .
5. Finite rate Of increase 1 == anti]og et m 11520 fc\malcsf’
in numbecrs female/day
7 Weekly multiplication of popu.la.tioni.. (A)7 2.701 times
8.  Hypothetical F, females N (Ry)? 102713.84
REFERENCES Bilapate, G. G.; A. K. Raodeo and V. M.

Pawar, 1981. Investigations of Heliothis

Hubner in  Marathwada-III
Life-tables and intrinsic rate of increase
on chickpea. J. Maharashtra Agric. Univ.
6 (1): 51-54.

Birch, L. G. 1948. The intrinsic rate of natural
increase of an insect population, 7. Anim.
Ecol., 17: 15-26.

Dhandapani, N and M. Balsubramanian,
1979. Life-tables for the gram pod borer,
Heliothis armigera Hubner (Lepidoptera:
Noctuidae) on Cotton F. Entomot. Res.,
3 (2): 186-190.

Howe, R. W. 1953. The rapid determination
of intrinsic ratc of increase of an insect
population. Ann. Appl. Biol. 40: 134-135.

Wellik, M. J. and L. P. Pedigo, 1978. ‘lhe
innate capacity for increase and oviposi-
tional pattern of the grecn ¢lover worm,

171-177.

armigera

Fnviron, FEutomol., T:
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Occurrence of _l/tice cyancd (Weher),d
Possible Biocontrol Agent for Weeds
in Rice Fields

R. C. Jhala, Z. P. Patel and A. H. Shah

Department of Entomology, N. M. College of
Agriculture, GAU, Navsari Campus,
Navsari-396 450

Altica (Haltica) cyanea (Weber), a’chry-
somelid commonly known as steel blue
heetle was mnoticed feeding on weeds
particularly Spermacoce hispida L. (Rubia-
ceae). Ludwigia parviflora Roxb. (Onag
raceae) and Ammania bacccifera L. (Lyth-
raceae) growing in rice fields of south
Gujarat. The younger weed plants werc
preferred and the larvac were also
observed feeding on weeds. A survey
carried out in the paddy fields of Guja-
rat Agricultural University Farm at
Navsari during October, 1984 indicated
that on an average 54.40, 19.00 and 17.40
adults per plant were found feeding on
S.hispida, L. parvifiora and A. baccifera
respectively indicating its preference to
thesc weeds in decreasing order. The
weeds were found completely defoliated.
Although the beetles were found resting
on the rice plants, none of the rice plants
was observed to be damaged indicating
the specificity of the heetle to these
'wrtrd;; B(:Ci.l.llS(' of the considerable pOI;
oo becle fcding on the above

© WECS, 1t can be explored for

04

a the possiblt: biological control of weeds iy,

rice fields in south Gujarat and a5 such
further studies on it arc urged,

; Leporte
feeding on L. parviflora at Cuttack %
Orissa (Dubey, 1981), on Ludwigia Spp.
in Indonesia (Mangoendihardjo apq
Soerjani, 1979) and on 4. bacciferg iy
Delhi (Garg and Sethi, 1983). In soyty
Gujarat too, 4. ¢yanea can be taken ag-
vantage of for the biocontrol of weeds

in paddy fields.
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Occurrence of White Tip Disease of

Rice in Gujarat
N. A. Thakar, B. K. Patel, H. R. Patel
and C. C. Patel

Department of Nematology, B. A. College of
Agriculture, GAU, Anand Gampus,
Anand-388 110

During Kharif 1984, a sample of
diseased rice plant was received from a
cultivator of village Napad, taluka Anand
district Kaira of Gujarat State. The
microscopic examination of the diseased
spikelets revealed the presence of plant-
parasitic nematode Aphelenchoides sp. The
number of nematodes in a diseased spike~
let varied from 3 to 8.

A field visit was carried out to find
out the incidence of the disease and the
study of symptoms. The observations of
the field indicated ten per cent of the
panicles severely infected without having
any effective kernels. While, some of the
panicles were also partially 'affecttfd by
the disease. Thus, on a rough estimate
the losses in yield were about 10-15 per
cent. The rice variety as reported by the
farmer was strain 81-3.

The affected plants Werc
shortened and twisted flag leaves,

having

pani—

cles shortened with reduced number of
spikelets, spikelets unfilled and deformed
in shape and yellowish brown in colour.
The mottling of sccd coat and crinkling
of grains was also obscrved. The diseased
plants were  having characteristically
white tips on leaves.

For species identification the discased
panicles werc sent to Dr. Y. S. Rao,
Senior Nematologist, Central Rice Resea-
rch Institute, Cuttack (Orissa) who has
identified the cause of the disease to be
the white tip nematode, Aphelenchoides
besseyi Christie, 1942,

As the nematodes directly affect
the spikelets and panicles results in
direct reduction of grain yield. Similar
disease from Central Provinces of India
was also reported by Dastur (1936).
However, this record is a first record for
the occwrrence of Aphelenchoides besseyi
Christie, 1942 on rice from the State of
Gujarat.

- (Received on 7th Aug. 1985)
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Nutritive Value of Green Lucerme
Anand-2  \fedicago Sativa Linn) for
Camels

M. B. Pande, S. R. Bhagwat and
N. S. Radadia

ivestock Research Station, GAU, Sardar
Krushinagar-385 506

Camel is a domestic animal of great
~conomic importance in some parts of
this country. It is 2 pseudoruminant and
has its habitat in areas where scarcity is
predominant and lives in conditions
where feed resources are meager. Digesti-
hilities of the fodders varies according
to species also, .

Therefore, to assess the nutritive
value of green lucerne (Anand-2) a con-
ventional method of digestibility trial was
conducted using five male camels. The
animals were fed adlib. After a 25 days
preliminary feeding a 7 days collection
was made. The feed and faeces were
analysed by A.O.A.C. (1970) methods.

The chemical composition of luc-
-rne used for feeding to camels was
153.53, 2.59, 22.30,  45.17 and 10.31 per

I'ABLE 1

cent G, prut('i-n, E.Ext., C. fibre | NF}
and ash respectively on dry matter

Chemical composition of  the |y,
rnc was almost similar as  reporte by
Anon (1970). '

The average total dry matter g,
was 8.85 £ 0.47 kg/day/animal.

The data on nutrients intake apg
their digestibility coefficients are given iy
Table-1.

The average digestibility coefficient
of crude protein was 77.57. Anon (1970)
reported somewhat higher digestibility
of crude protein in cattle. The dry mat-
ter digestibility was as per the valuc
reported by Anon (1970) in cattle. How-
ever, the crude fiber and ether extract
digestibility was considerably lower in
camels as compared to the values re-
ported by Anon (1970). This may be due
to the species difference.

The DCP and TDN values worked
out to be 14.37 and 64.61 per cent on
dry matter basis. The corresponding
values were 19.34 and-69.71 per o
respectively for cattle (Anon, 1970):

Nutrients intake and their digestibility coefficients.

Nutrients Average daily Dig&sﬁbﬁﬁ}’ DCP % DY

intake coefficients
) \&lday) ;

Dry mattes 8851 4 0.47 70.10 41.80 14.87 e
Crude proweiy, 1708 478.12 77.57 42.75
Fiher n{tlmcl 23] 412.38 48.52 $4.63
:rudu fibe:y 1792 4147.82 19.57 41.66
NFE ) 1086 4194.44 80.50 1.66

Lt
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On an average the camels consumed
daily 1271 g DCGP and 5718 g TDN on
dry matter basis, which are morc than
theiv  requirements as  reported by
Mathur (1984).

(Received on 2nd Sapt. 1985)
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Abstract of Ph.D. Thesis

Critical Analysis of Sugarcane Growers’
Knowledge and Adoption of Sugarcane
Production Technology

Submitted to Gujarat Agricultural University,
1986

A. O. Kher

Department of Extension Education, GCollege
of Agriculture, Gujarat Agricultural Univer-
sity, Junagadh Gampus. Junagadh

The study was undertaken to develop a
standardized knowledge test on Sugarcane
Production Technology, assess the level of
knowledge and adoption, perdict the extent
of variation in the level of knowledge of su-
garanc growers caused by selected variables.
to identify the constraints perceived and seek
suggestions to overcome the same in adoption
of Sugarcane Production Technology.

[n order to realise the above objectives,
& sample of 150 sugarcane growers, represent-
ing 12 villages of Kodinar taluka of Amreli
district was drawn by using multistage ran-
dom sampling technique.

Salient findings of the study were: (1) A
tandardised knowledge test consisted of 50
items  was developed to measure the sugar-
Cane growers’ extent of knowledge about su-
Zaran: production technology. (2) As many
as 67.34 and 72.66 per cent of the sugarcane
growers had mediwn level of knowledge and
wmediwn level f adoption about  sugarcac
production techuology. (3) Sugarcane grow-

ers possessed mope knowledge with respect o

the practioess of

Warcane production  techng.

6

logy such as secd selection,  carthing up,
improved varieties, intercrops, irrigatiosn ar
planting period while they possessed less kney,.
ledge with respect to the practices like pla,
protection, jaggery preparation, chemical fe,.
tilizers, seed treatment and weed control. The
same trend was observed in case of the adop-
tion of various practices of Sugarcane Produc-
tion Technology. (4) There was a positivc
and significant association between sugarcane
growers’ level of knowledge about sugarcane
production technology and their characteris-
tics like education, social participation, farm
mechanization index, adoption index, inno-
vation proneness, extension participation index
and localite cosmopolite value orientation. They
were jointly contributing significantly to 36.36
per cent of the variation in extent of know-
ledge about sugarcane production technology

of sugarcane growers. Among these seven va-

riables, only three variables such as education.

extension participation index and localite
cosmopolite value orientation were jointly con-
tributing significantly to 32.17 per cent of the
variation, The order of contribution of these
seven variables from highest to lowest was
extension participation index, localite-cosmo-
polite value orientation, education. social par-
ticipation, farm mechanization.
dex and innovation proneness. (5) Most
portant constraints i, adoption of improved

sugarcane productioy, technology were irvegu-
lar and insufficient
holding for greey,

convenient due

adoption -
im-

c:[t:ctvicity supply, small
anuring, intercrops not

" . Y0 weads, high cost of farm
“c!_’ YRGS Lrrigation tacilities, absence of lo-
cation Speol fice . ; i

el fie reconmmendarion, for earthing



up, lack of drought resistant varicties

and lack
of technical know-how about plant

Protection
chemical fertilizers. cte. (6) Mosi mportant
suggestions to overcome the  constraints werc
regular supply of electricity for irrigation pur-
posc should be casured, soil testing facilities
JQiould be available at least at taluka level,
qacthod demoastration on how to take soil
sample. seed treatment, etc. should be con-
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ducted, drought resistant varietics should he
evolved. technical guidance on improved  vii-
rieties, fertilizers. cle.  <hould be extended
more number of check dams should be cons-
tructed at suitable places, varietywise wate

requirement should be recommended and eftec-
tive biological weed control methods should be
cvolved.
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At Sudarshan Chemicals, growth has come
from within. Converging upon itself to expand
and diversify. From pigments and
intermediates to insecticides and now
herbicides. But above all to emerge as a
company committed to indigenisation and
quality.

In the process, Sudarshan has come closer to
the farmer than ever before. Understood his
needs and problems. Helped increase
agricultural productivity, saved valuable foreign
exchange for the country by indigenisation,
thus holding the price line.

AND NOW BUTACHLOR

Now, for the first time in India, a Butachlor
herbicide plant with technology developed
entirely by our own R & D. Soon, Butachlor
Technical and the herbicide formulation
WIDKIL will both be available. A boon to the
farmers, A boon to the country!

A Synonym for
Self Reliance!

@ Sudarshan Chemical Industries Ltd.

'L Sudarshan (Agro Chemical Division) 162 Wellesley Road, PU“""’“EL-J
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QUICK AND UNIFORM GERMINATION, H
VIGOROUS AND HEALTHY GROWTH, 3
BIGGER AND BETTER CROPS, H
RAPID ROOTING 3
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Effective on all crops

@ Easy to administer
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Applicable at all stages, from seed
treatment to harvest

Different from plant hormones, fertilizers,
micronutrients, pesticides

Increases Yield

Raises fertility of soil

Protects against plant diseases
Saves cost of inputs
Non-toxic and non-poisonous

Safe and free from side effects

———————
Manufactured by :
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