BUJARAT

AGRICULTURAL
UNIVERSITY

RESEARCH JOURNAL







Alect of depth and frequency of saline well water irrigation and FYM on
yield of whedt- maize-groundnut/paddy cropping sequence on two calcarcous
sodic souls of coastal belt.

M. S Patel 1. D Gundalia, K. B. Polara and
A G Paiel

Yicld and nutrient uptake by rice as influenced by nitrogen management.
K B. Monapara, B B. Kunjadia and P. M. Mchta

Effect ol temperature, vapour pressure and thermal time on population of
cehheee aphid, Lipaphis erysimi Kallenbach infesting cabbage.

A. M. Shekh, 1. R Patel und H C. Ratannara

Studics on phytotoxicity of carbaryl o Cajanus cajan (L.)

Millsp.} and its impact on grain yield.
V. J. Patel, C B. Patel, R. C. Jhalu, A, B. Rai and A. H. Shah

Effect of spray deposition on bollworm (Earias vittella stoll.) damage and
yield in Hybrid 6 ~~tq,

C. M. Mwralidharan and M. S. Chari

Evaluation of effective dose of monocrotophos against Nephantis serinopa
Meyrick by trunk injection technique and its comparison to foliar spray.

R. K. Patel, A. H. Shah and C. B. Paiel
"Consfraints in adoption of improved cotton cultivation technology in tribal
area.
P.P. Patel, G. K. Sangle and Arun A. Patel
A scale to measure {armers’ attitude towards sprinkler irrigation system.
M. N. Popat, H. L Patel and M. R Prajapalti
Short Communications
Heat indices of sa**~an as influenced by shallow ground water table.
B. M. Maurya, R. D. Yadav and §. §. Kushwah

Effect of nitrogen and phosphorus on nitrogen uptake and protein
percentage of forage sor~H+ .

K 1 Patel, R. P. S. Ahlawat and S J. Trivedi

Cutting and nitrogen management studies in different genotypes of oats.,

J. R Patel, A. C. Sudhu, PP. C. Paiel and K. R Thaker

40

49

56

65

71

76

80

g4

R7

89

11










Studies on Cultural and Chemical Weed Control in Mustard
(Brassica campestris} .
R. L. Rajput, D. S. Gautam and O. P. Verma
JNKVV-Zonal Agricultural Research Station, Morena
ABSTRACT

The experiment was conducted during 1985-86 and 1986-87 at JNKVV.

Zaonal Agricutiural

geserach Station, Morena (MP} to study the effect of cultural and chemical methods of weed control
in raya. Results shows that two hand weedings 30 and 45 DAS and isoproturon 1 kg ha recorded

s,gmﬁcantlv higher seed yield,

less weed population and dry wed biomass as compared fto other

cultural and chemical herbicides and weedy check. The technical (feasibility and economic viability

of isoproturon 1 kg/ha proved its superiority.

INTRODUCTION

in norhern India mustard is grown under
irrigated conditions which also favours
luxuriant growth of monocot and dicot weeds.
Mustard unlike other crops seems to have
poor competitive ability against weeds
resuiting in yield losses upto 25-80%. Weed
control in mustard at the initial stage of crop
growth is most important since crop weed
ympetition is maximum at this stage. The use
of weed management methods (cultural and
chemical) should be technically effective and

economically viabie. Although various weed

control measures have been suggested in the
past (Bains et al, 1971; Singh et al., 1986).
T 3ir sconomics based on the marginal cost
toncept has not been reported so far,
Particularly in mustard. Therefore, the present
vestigation was carned out to study cultural
ind chemical methods of weed control in
Mustard.

MATERIALS AND METHODS

Field experiment was conducted during
i season of 1985-86 and 1986-87 at
KYV.Zonal Agricultural Reserach Station,

(Received on 5Sth June, 16

“Morena (MP). The soil was sandy loam with pH

7.8 EC 0.12 ds/m, organic carbon 0.69

initial available N, P, K 185, 16 and 288
respectively. There were twelve trea

i.e. four culturai methods(weedy chec

hand weeding by khurpi at 30
weeding by hand-hoe at 30 DA

hand weeding by khurpi at 30 ar

and six herbicides (methobenzthiz

a.i/ha, pendimithalin 0.75 kg ar "~
isoproturon 0.75 kg and 1 |
metazuronand 2, 4-D, 1 kga.i race

was applied in 1985-86 and met:

applied preemergence. The expe

laid out in a randomized black desi
replications. Mustard variety pusa bold was
sown in rows 30 cm apart using 6 kg see« 1a.
Half of the N (40 kg/ha) alongwith 30 kg Po(™ ;5
and 20 kg KoO were applied at sowing and
remaining N (40 kg/ha) was top dressed at the
time of irrigation applied at flower initiation
stage. The crop was sown on 20 and 24
October and harvested on 27 and 28 February
in the respective seasons. For economic
analysis marginal cost concept and rate of
return was used.



RESULTS AND DISCUSSION
(i) Weed sludies

Important weed species recorded in
experimental plot in the descending order of
intensity were Boerahavia diffusa, Cyperus
rotundus. Chenopodium album, Trianthema,
monogyna, Aphodelus tenuifolius, Melilotus
indica and Convolvius arvensis of all the weed
species, Boerahavia diffusa constituted more
than 70% in 1986-87 due to which higher
biomass of weeds was recorded even with
lower density.

Weed population appreciably
decreased with increase in frequency of
cultural practices (two hand weedings) as
compared to chemical methods during both
the seasons. Two hand weedings at 30 and
45 DAS recorded significantly less weed
population as compared to other cultural and
herbicidal treatments (Table 1)}. Isoproturon
one kg/ha gave excellent contro! of both
grassy as well as broad leaf weeds. it was more
effective against broad leat weeds and
Asphodelus tenuifolius. Pendimithalin only
partial controlled the grassy as well as broad
leaf weeds and failed to control Asphodefus
tenuifolius. Metazuron and 2, 4-D were inferior
to other cultural and chemical methods of
weed control but superior to weedy check.

With corresponding increase in
frequency of cultural practices, dry weed
biomass decreased considerably (Table 1).
Two hand weedings at 30 and 45 DAS
produced significantly less dry weight of
weeds as compared to other cultural and
chemical treatments. All the herbicides were
more or less equally effective on weeds. They
were, however, inferior to cultural practices but
superior to the weedy check. The unweeded
check produced the highest dry weed

biomass of 41.0 and 223. 3 ¢/m? in 85-86 and
1986-87, respectively.

(i) Yield attributes and yleld

Significantly higher pooled values of

yield attributes viz., number of pods and their

/

weight/plant (Table 2) were recordeq

two hand weeding at 30 and 4g DAgndq,
isoproturon 1 kg/ha. The tavourape e"'pnanrj
these characters may be due 1o |gg. ..
competition tor moisture and nutrieny
was a substantial increase in senq
mustard with increase in frequency o4
practices (Table 2). The highest seeq Jieiq o
1993 kg/ha was recorded with twe Jhan:;
weedings at 30 and 45 DAS, Curmulay,s
effect of cultural practices facilitateq betta
growth and pod development, greater Cr(;
canopy with less weed competition anq
consequently higher seed yield. Isoprotyg,
proved its superiority among all the herbicideg.
The lowest seed yield of 1510 kg/ha was
recorded with unweeded check.

on

Yislg f
“Ulisry)

(iii) Economic studies

Influence of weed management on yield
and economics of mustard indicated that
among the treatments, two hand weedings
gave maximum yield and additional retum over
control ciosely followed by isoproturon 1 kg/ha
(Table 2). The weed control efficiency of two
hand weedings and isoproturon 1 kg/ha were
76.9 and 61.3 per cent, respectively.

After considering the marginal cost ar
percentage range of return with the technic
feasibility and economical viability
treatments, isoproturon 1 kg/ha was the be
competetive as compared to two har
weedings due to low marginal cost on high
percentage rate of return per kg of 9r
production. Similar results, were also repon
by Dhondyal (1990).

Though some chemical herbICIdf;i
show lowest marginal cost but weed Con:},
efficiency and percentage rate of retur” T;zy
not found economically competetive (Tab 0
Therefore, isoproturon 1 kg/ha bicide’
recommended as preemergence hers mos!
for the mustard for controling the We®
economically.
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capitule per plant, days to maturity, seeds per
capitulum and plant height, whereas weak but
positive with days to flower and number of
branches. The correlations among these
characters were also significant and positive.
The pattern of phenotypic correlations was
similar to genotypic correlations, however the
later was larger in magnitude. Importance of
these characters was further realised by
determining their direct/indirect effects on
seed yield which indicated that days to
maturity, number of branches, number of
capitula and seeds per capitulum were the
such variables which had high effect (Goyal
and Kumar, 1985).

Considering these four factors and
yield, regression analysis was done which was
highly signiticant (Table 2) depicting very well
dependency of yield on these characters.

TABLE 2

Analysis of variance.

C?OIH’C@

m.s.s. )

df. 5.5,
Regression 4  160.113z  40.0283 O
Error 64 224.7292 3.5114
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Multiple regression equation
values of these four variables was co
as:

Y =0.5159 - 0.0005 X4 -0.0035 X, + 0.0342 Xq+

0.062 X4

The results showed that these foy
variables contributed about 84.4% variability of
the total variation in yield (R = 0.9184*)
therefore, appeared that for improving yield in
niger selection through days to maturity,
number of branches, number of capitula and
seeds per capitulum will be more effective.
Since all these characters had high heritability
(Goyal, 1985} significant positive correlation
along with high direct and indirect effects on
seed yield, it is possible to have rapid genetic
gain. Sahu and Patnaik (1981} have also
suggested a combination of characters like
seeds per capitulum, days to flower, maturity,
duration of flowering and seed weight for
improving seed yield in niger. They have
further noted that efficiency ot selection
increases up to 4-5 characters only and after
that it fluctuates, if more characters are
included in an index. It is therefore suggested
that selection in niger shouid be done through
days to maturity, number of branches, number
of capitulum and seeds per capitulum for
attaining rapid gain in yield. -

)
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(nduc icromutation in Relation to Mutagen Induced Stress in Wheat
. o P. K. Subudhi* and S. K. Sinha
epartment o ' i
P lant Breeding and Genetics, College of Agriculture, Bhubaneswar-751 003

ABSIHACI
Differential response of two w d
heat varieties in My ge on w oh d, when
| : { generati $ F
with (WO potent chemical wmutagens viz., Ethyl methiue snlphr.maux:M dta;no:liu‘m e T
an

cters such as i
param Mutation Index and Strees Response Index, basing on pollen traitsul:: q:::

itative data i
quatn“:“s e ::i gro\;lh respectively were used for comparing the response of varieties to
,,.fu aﬁysiological dEmacea? str_e.ss causmg. agent. It is possible to induce useful mutations with less
of ph g or. which selection of appropriate mutagen, its dose and the genotype i‘s

considered most important.

INTRODUCTION

Mutation breeding is considered as an
useful supplement to conventional breeding.
induction of useful genetic variations is a more
desirable goal than simply increasing
variability. The present study was carried out to
determine differential response of genotypes
to the mutagens in the form of mutagen
induced stress and induced micromutations
basing on the variability in some quantitative
raits and pollen traits respectively. This work
emphasizes the economy in investment by
selection of Mq plants (both within and

between treatments) carrying micromutations
and selection of proper chemical, its dose and
the genotypes with definite response.

MATERIALS AND METHODS

Five hundred uniform seeds of two
prerclease varieties viz., OW 32 (two-gene
dwarf) and OW 13 (semi tall) were treated with
Wo chemical mutagens such as Ethyl
Methane sulphonate (EMS) and Sodium
azde. (SA). The concentrations of EMS and
SA were 0 5%, 0.25% and 0.02%, 0.01%
'espectively with treatment period of 6 hours
ad presoaking of 12 hours at room

{Received on 29th May, {991)

temperature of 26 = 1°C. Distilled water and
phosphate buffer at 3.0 pH were taken as
control for EMS and SA treatments
respectively. The observations on
germination, flowering, seedling survival and
young plants survival were noted. Spikelets
were collected randomly from 30 plants of
each treatment to record observations on
pollen sterility and pollen size by using 0.5%
IK| solution in low power and high power
objective respectively. After the crop was
harvested, 25 plants were sampled randomly
for observations on some quantitative traits
such as plant height, length of 1st, 2nd, 3rd
internode {from top), spike length, peduncle
length, spikelet number, grain number, length
of 1st, 2nd and 3rd leaf sheath.

Three different aspect of variation in
pollen traits such as polien sterility, reduction
in pollen size and increase in its size variability
compared 1o control population were used to
obtain a rough measure of mutational
response in pach variety. Former trait was
used as an index of chromosomat mutations,
while later two indicated occurence of
presumable factor mutations. Sampled p_Ia_nts
were scored for all the 3 pollen characteristics
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individually for occurrence of at least a mutant

sector and then Mutation Index (MI) was
calculated as follows :

Mutation index (M.l.) = _ Total scores

No. of plants x 3

Plants within population of different
treatments were further categorised as Type |,
Type !l and Type Ull, where Type | was believed
to carry only chromosomal aberrations
(evidence from sterility), Type {l plants carrying
only factor mutations {evidence from mean
pollen size and or coefficient of
vanability/range of pollen size) and Type Il
plants carrying both chromosomal aberrations

and factor mutations (evidence from the above
three aspects).

Similarly all the characters excepting
pollen traits were used to calculate Stress
Response Index (SRY) for each treatment
variety combination aftier scoring the

characters in suitable scale as given in the next
section. ‘

RESULTS AND DISCUSSION

Table 1 indicated higher value of
Mutation Index in EMS treatments and lower
value for SA treatments in OW 32 whereas OW

13 exhibited medium mutational response for
both the chemicals.

It is reasonable to consider mutagen as

a stress factor since these bring about adverse
physiological changes within the plant body
resulting in reduction in growth, survival,
germination and other traits. Since the
mutagenic treatments in general cause two
major phenotypic changes viz., (1)} Reduction
in mean values and (2) increase in variability, it
was argued that the same eftects could be
used as a simpie approach to the problem of
quantification of stress response. Following
this approach a 'stress response index' (SRI)
was calculated for each variety combination.
he rational was obtained from the
observations of Johnson and Frey (1967) in
oi 3 and Sinha and Patnaik {1969} in rice

GAU RES. 1. 1993, 13 (3

regarding phenotypic expression of
quantitative characters under ‘stress' ang
‘non-stress’ conditions. The steps for
calculation of SRI are as follows : (1) For each
of the character above, reduction in mean
value as well as increase in coefficients of
variability (C.V.) compared to control was given
an index score of 1 separately. Thus for each
treatment the index score would vary from 0 to
2 since in the event of no change or reverse
change the score given was zero for both
mean and G.V. (2) For flowering appreciak
delay in first flowering was given an index
score of 1 and increase in range of tlowering
was also given the score 1. Gonversely the
score 0 was given for no change or reverse
change. (3) For each of the remaining two
aspects i.e., germination and survival,
reduction to the tune of 10 % of the control
was given the index score 0; between 11-30%
was given the score 1; between 31-50% was
scored 2 and reduction beyond 50% was
scored 3. (4) These individual scores were
summed up and total index score (Range G to
30) divided by maximum value 30 to obtain SR
with maximum value 1. Table 1 {last column)
indicates that SRl values were smaller but
more variable in OW 32 compared to higher
but consistent value in OW 13.

In mutation breeding experiments,
mutagens with low physiological eftect and
strong genetic ettects are desirable. A number
of My parameters have been recognised as

possible indicators of M2 mutation frequency

(Blixt et al., 1964; Rana and Swaminathan,
1967, Savin et af, 1968; Karunakaran and
Kiss; 1971). In this study, average pollen grain
size and polien size variation were used as
possible indicators of My mutation frequency,

based on the previous work in this laboratory
{Mishra et al., 1981).

Despite limited number of pollen critena,
ditferential response of genotypes and
different eftects of the two mutagens could be
clearly distinguished vide Table 1 showing
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TABLE 1

Mutation index, Frequencies of Type |,
index in My population.

11

Type I, Type Il plants and stress response

Treaimenl M.1. ?0- of  No. of No. of Type Il Frequency SRI
ype | Type it Type i “afl
%}_ v frequency of all types )
viT 0.344 i2 5 0.166 0.80 037 |
viTa 0.178 3 5 0.166 0.40 0.27
Y114 0.074 3 1 0.037 0.19 0.70
ViTs 0.010 . 1 - 0.033 0.03 0.23
V2T1 0.089 2 4 ! 0.133 0.23 0.67
VaTh 0.130 2 6 2 0.200 0.33 0.57
Vr_; T4 0.100 2 2 I 0.100 0.25 0.63
VaT 0.174 I 4 3 0.190 0.38 0.67
215 | Y,

v =OW32 Ty = 0.5% EMS Ty =0.02% SA

V,=OW 13 T, =0.25 % EMS Tg =001 % SA

M.I. = Mutation Index

SRI = Stress Response Index
relationship between Type I and overall. If Variety Response to SA Response to

, ruely represent those EMS
Type 1l M plants y rep ] th Ow 32 Low mutational High mutational
carrying only factor (gene) mutations, the response relative  response
increase in this ratio could provide an e§t|mate to stress response relative
of the expected M, families segregating for to stress
mutation exploitable for crop imprg;err(lgr:). response
. . 2 ium aziae \ . .
Applying this criterion SOCSi eL:ul in the sense OW13 Medium mutational Medium
would appear to be more usel all frequency response relative  mutational
that along with increase in over woult‘ji to stress response response
the Type I plant frequency e relative
corres ondingly increase. By the . S to stress
P Id be considered

yardstick, OW 13 cou response

responsive to both EMS and SQ ma”t?.?:: ?js‘:;
(at lower dose) in a more desire ¥ gnsitive to
32, which appears to be MOt 5 (i’ i
EN}|8 but not to SA. But with Ef 'uency even
ot show increasfe |ic{i1 i-{r-lﬁgalsler?r? overall My
with about two 10

mutant plant :quﬁfr:c};' of mutagens on the
varietighjzs examined from both mutational

d stress response point of view (Tablo 1),
and stre
the following picture emerged.

it reveals high variability in the response
of OW 32 to the chemicals as mutagenic and
stress causing agent. On the other hand OwW
13 showed high consistency for both
categories of response to the two chemicals.

Another point worth emphasizing is the
distinct difference between the two potent
mutagens from following angles i.e.. (i) relation
between Type Il and all types ot M, plants, (ji)

mutational response relative 10 the induced
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Hybrid Vigour in

ight Parent Diallel Cross in OQkra

(Abelmoschus esculentus (L.) Moench)*

R. P. Kumbhanin

» P. R. Godhani and R, S. Fougat

Depart.ment of Agricultural Botany, College of Agriculture,
Gujarat Agricultural University, Sardar Krushinagar
ABSTRACT

Diatlel analysis was carried out by
vieencht alvngwith  their 28 hybrids.
evealed significant  diffe

‘using cight ‘parents of Okra (.-tbeimosc-hus esculenizs {L.)
These were evaluated for heterosis.

rences :
ces for all the characters indicating the presence of genetic diversity in

Analysgis of variance

e studied material. The amount of heterosis was high for number of pods per plant and yield per

ant. moderate for first fruting node, pod length, pod girth, internodal length

and plant height,

while remaining fharaftfl‘s exhibited low heterosis. The wmost heterotic hybrids for yield per plant
re Padra 13-6 x KS$-311, Punjab Selection x KS-312, Parbhani Kranti x Padra 18-6 and Punjab

sedection x Padra 18-6.

INTRODUCTION

Okra {Abelmoschus esculentus (L.}
ench) is an important delicious vegetable
ivated extensively throughout India in

summer and rainy seasons.

Exploitation of hybrid vigour in okra has
en recognised as an important tool by the
seder for increasing the yield. The aim of
esent study was to spot out the best
imbinations of parents giving high degree of
seful heterosis.
MATERIALS AND METHODS
Eight diverse genotypes of okra viZ.,
Gujarat Okra-1, Punjab Selection, PB-57,
abhani Kranti, Padra 18-6. KS-312,
Selection-2 and AE 36-2 were selected for the
Mesent study. These varieties were crosged
" all possible combinations excluding
"®Ciprocals dunng summer 1989. A set of 36
Motypes comprising of eight parents and

(Received on 22nd Janu. 1991)

their 28 hybrids were planted during kharif
1989 in a randomized block design with three
replications. Each plot consisted of a single
row of 2.5 m length. Inter and intra row
distance was kept 60 cm and 25 cm,

-respectively, accommodating 10 plants per

plot. From each plot five competitive plants
were selected at random for recording the data
on days to flowering, days to first picking, first
fruiting node, pod length, pod girth, number
of pods per plant, number of nodes on main
stem, internode length, plant height and yield
per plant. Relative heterosis and
heterobeltiosis expressed by the hybrids, was
calculated as the deviation of hybnd from its
mid parent and better parent, respectively.

RESULTS AND DISCUSSION

Analysis of variance for expenmental
design revealed significant  difterences
among genotypes tor all the characters
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indicating the presence of considerable
genetic vanability in the studied material (Table
1). Parents and hybrds differed significantly
for ail the characters. The diversity eimonq the
parents ultimately resulled into hybrids
significantly difterent trom each other. The
parents Vs hybrds comparison indicated that
means of hybrids were significantly different
from that of parents as a group for all the
characters except days to first picking, number
of nodes on main stem and internodal length.

Several crosses exhibited CcONspicuous
heterotic response over mid parental values
for different characters. The measure of
heterosis over mid parent value has limited
commercial value. Therefore, from practical
point of view, the haterosis may better be
measured in term of superiority of Fq over

better parent(heterobeltiosis). The degree of
heterosis varied from cross to cross for all the
traits (Table 2). For days to flowering elevan
and seven hybrids had significant negative
relative heterosis and heterobeltiosis,
respectively. Hybrid Gujarat Okra-1 x Punjab
Selection exhibited lowest significant relative
heterosis(-11.63) and hetercbeltiosis(-10.75).
Similar results were aiso reported by Maksoud
et al. (1986) and Poshiya and Shukla (1986).
With regard to days to first picking seven and
three hybrids had shown significant negative
heterosis over mid and better parent,
respectively. Raman (1965) and Jalani and
Graham (1973; reported negative heterosis
over mid parents, whereas, Kulkarni and
Jirukshappa (1977) observed negative
heterobeltiosis. For first fruiting node, only two
hybride showed significant negative relative
heterusis, whereas none of the hybnds
exhibited negative heterobeltiosis. The
flowering at a lower internode wil be helpful in
increasing the number of pods per plant,
therefore, the hybnids exhibiting negative
heterosis were considered as favourable for
this character. These results are in agreement
with the results obtained by Elangovan et af,
{1981) and Poshiya and Shukla (1986G). In
case of pod length, thirteen and eight hybrids

GAURES. 1. 199y IR (3
IR

manifested significant POSsitive 1oy,
heterosis and heterobeltiosis. fefsppr:‘a"”e
Moderate heaterosis was observeg };IW‘,’"
character. Similar results were repon;dthls
Sharma and Mahajan (1978). partap‘ b
Dhankar (1980), Elangovan et 4/ 11981, snd
Poshiya and Shukla (1986). For poq oo
nine and eight hybrids exhibiterd 51gnific,ang
positive heterosis over mid parent and befia
parent, respectively. Thicker pods be g
certain limit are not preferred by the
consumers. However, pod length ang poé
girth directly contribute to yield and Nence
their positive values increase the tota] yield
These results are in agreement with L a; and
Srivastav (1973), Lal et af. (1975) and Swamy
Rao and Ramu (1975).

With regards to number of pods per
plant, 13 hybrids manifested significant
positive heterosis over mid parent and only
two cross combinations showed significant
positive heterobeltiosis. The range of
heterobeltiosis varied from -7.48 per cent to
44.39 per cent. None of the hybrids showed
significant negative relative heterosis and
heterobeltiosis. Elangovan et a/. {1881).
Dhillon and Sharma (1982} and Changani and
Shukla (1985) reported similar results. For
number of nodes on main stem, none of the
hybrids exhibited significant positive heterosis
and heterobeltiosis. Lal et al. {1975) found
negative heterosis for this character. Oniy one
hybrid Punjab Selection x Parbhani Kran_t'
showed desired significant negative heterosts
over mid parent for internode length. None of
the hybrids manifested significant negative
heterobeltiosis. Similar results were rePortmled
by Lal et al. (1975), Changani and ‘:::hu;a:
(1985) and Poshiya and Shukla {198’ 7*
plant height, thirteen and tive
manifested signiticant positive
heterosis and heterobeltiosis, e3P n

. . ; 1al leny
Plant height with shorter ternos g ¢
plays an important 1ole 10 mcredb;d gield
number of pods per plant as well aSn?I!on and
per plant Elangoven et af. (19811, D
Sharma(1982) and Mahksoud el

lwald‘i
relative
cctively

(198






ey L

..| - it&“ Wacant al 5% and 19 fey
e \ ;

€l Bl mgnilicance,







I8

reported simitar results. In case of yield per
plant, sixteen and six hybrids exhibited
significant positive heterosis over mid parent
and better parent, respectively.
Heterobeltiosis ranged from -16.09 to 43.53
per cent. Hybrid, Punjab Selection x KS-312
recorded maximum heterobeltiosis {43.53).
High heterosis for yield per plant seems to
have resulted due to the combined effect of
heterosis observed in its yield component
characters such as number of pods per plant,
pod length, pod girth, plant height and
internodal length. The genetic divergence of
selected parents seems to be another cause
for high heterosis observed in yieid. Similar
resufts were also reported by Partap and
Dhankhar (1980), Elangovan et al. (1981) and
Poshiya and Shukla {(1986).

Considerable high heterosis in certain
crosses and low in other crosses revealed that
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Changes 1n .Al.nino Acids and Phenols in Limabean (Phaseolus lunatus)
Varieties Resistant and Susceptible to Stem Rot Disease
(Macrophomina Phaseolina)

M. K. Mandavia and M. Parameswaran
Department of Biochemistry, Gujarat Agricultural University, Junagadh
ABSTRACT

resistant (PLJ-1) and susceptible (PLJ-5) to stem rot (Macrophomina
grown In sick soil (inoculated with organisms) and leaves collected at
pre-lnfectional, and late infectional stages were analysed for amino acids, phenols and their proflle by
paper chromatography and TLC respectively. Reslstant variety (PLJ-1) exhibited lower levels of total
smino acids and phenols except at pre-infectional stage. A continuous Increase In free amino acids and
phenols was observed in Infected plants of susceptible (PLJ-1) variety from pre-infectional (I) to
late-infectional stage (II1) while reverse was true for amino acids In uninfected plants of resistent
variety. At early infectional stage (disease initiation) the resistant plants had higher levels of cystine”
and arginine plus histidine. Al the phencls were higher in resistant plants at pre-infectional stage
(I}, Catechol and chlorogenic acid were found to be higher In resistant plants at all stages.

{Received .on 10th March, 1992)

Limabean plants
Phaseolina) were

INTRODUCTION

In limabean an important pulse crop of
Gujarat, Ashy stem blight or stem rot is one of
major soil borne diseases causing extensive
loss in yield. A severe outbreak of this disease
was observed during 1987 at the Pulse
Research Farm, GAU campus, Junagadh and
in many farmer's fields in Junagadh district.

Phenolic compounds and amino_acids
are reported to be involved in resistance to
fungal diseases (Satyavir and Grewal, 1975,
Reddy and Rao, 1977) based on the

differences in their concentrations in plant

istues petween resistant and susceptible
varieties (Murthy and Bagyaraj, 1978; Sindhan
and Jaglan, 1987)and because of the
Changes in their levels around the onset and
Pogress of disease (Srivastava and Dhavan,
98S. Singh and Srivastava, 1988). The
Present experiments describe preliminary
Sdies on the phenolics and amino acids in
“af tissues of imabean plants in response 10

stem rot caused by Macrophomina phaseolina
at difterent disease stages.

MATERIALS AND METHODS

The seeds of limabean varieties
resistant (PLJ-1) and susceptible (PLJ-S) to
stem rot were sown in pots where the soil has
been inoculated with Macrophomina
phaseolina. it was reported that fungal growth
appears within 10-12 days ot sowing and that
within another 6-8 day period the infaction
spreads leading to wilting and death of the

- plant (Jadeja, 1989). The leaf samples were

therefore collected at pre-infectional (8 days
after sowing; DAS} early infectional (10 DAS)
and tate infectional (14 DAS) stages. The leaf
samples were extracted in 80% alchoho! and
partially purified by extraction with chioroform
to remove the pigments. The free amino acids
in this extract were estimated by ninhydrin
method (Lea and Takahashi, 1966} and total
phenols by folin's method{Mahadevan and
Shridhar, 1986) respectively. Amino acid
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BLE 2
pelative amounts (abundance) of phenols in stem rot resistant and susceptible
yarieties of limabean.
. Stages Resistant Susceptible )
of variety variety
disease PLJ-1 PLI-S .
- Caffeic I ++ — \
. acid | + +
: I + +++
1 Resorcinol 1 + 4 .
|+ | + ++
| oreinol 1§ + +4+
} Catechol I ++ -
‘ 11 ++ +
% X ++ ++
C! srogenic I +++ —
acid +++ ++
Il ++

+ ++4 = much; ++ = less; + = least; --
i

= absent

Pre - infectional stage I Early-infectional stage

IIT Late-infectional stage.

The levels of amino acids increased from
pre-infectional to early infectional stage in
istant plants except cystine. From early to
s-infectional stage all the amino acids
reased in susceptible plants. The reverse
was noticed in resistant plants except for
/ptophan and phenylalanine. Thus during
the late stage of disease the pattern of
changes in the individual amino acids differed
in both the varieties. At late infectional stage
most of the amino acids were present in higher
concentration in susceptible plants.

" Earlier studies on wilt in chickpea
(Mandavia and Parameswaran, 1991) showed
that cystine was higher in leaves of resistant
plants than that in susceptible plants especially
at the early infectional period. In the present
Studies also levels were higher in resistant

plants compared to susceptible plants at early
infectional stage. In susceptible plants cystine
levels were higher at pre-infectional stage.
This fell down 1o very low levels during early

. infectional stage followed by an increase in the

later period. These changes may be related to
the infection process as such changes were
not observed in resistant plants. Other wotkers
ha\fe suggested roles of cystine in disease
resistance to gram blight (Satyavir and Grewal
19‘{’5b), and cystine to fusarium wilt in z;
Cajanus cajan (Murthy and Bagyaraj, 1978b)
and to Helminthosporium nodylosum in fin e'r
millet (Vidhyasekaran, 1977). 9

The amino acids cystine g ini
o _ nd argi
plas l‘!lslldll_Ie were higher in resistant plagn:lsl,n;
early infectional stage and may be contribut
in disease resistance. 9
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Correlation Studies Among Floral and Yield Characteristics in
Coconut Variety Dwarf Green*
K. V. Kalathiya** and N. L. Sen
“lantation Crops Research Station, Gujarat Agricultural University, Mahuva-364 291,
ABSTRACT

Thirtyene corrclation cacfMclents were worked out between floral and yield traits in roeopyy
variciy 'Dwarf Green'. The nut yield was found to be significantly and pasitively corretated wisy
womber of cpadices and duration of female phase, whereas pnumber of leaves produced and length of
wpadiv cxhibited significant positive correlation with number of spadices. It is therefore, suggesteq
thal number of spadices and duration of Female phase should he considered as selection criteria [fue
"Dwarf Green',

Caijarat

tt vicld improvement in coconut variely

INTRODUCTION

Coconut {Cocos nucifera L.) is a highly
cross pollinated crop, which results in a greater
variation in its yield potential. Possibly
desirable variation can be resorted by
upgrading the genetic make up for better

ieid, which may be achieved through

ybndization as well as selection. In the recent
years. there has been a good progress in
coconut improvement by exploiting the
genetic potential of Tall x Dwart and Dwarf x
Tall hybrids. A knowledge of the associations
among tloral vegetative characters and yield of
nuls 1S a prerequisite for any selection
programme. A study was, therefore, initiated
ofi coconut variety 'Dwar Green’ to estimate
the estent of correlations between ditferent
quaritative characters and yield.

MATERIALS AND METHODS

The erpenment was conducted at the
Plantations Crops Research Station (Gaujarat
Agncullural Uraversny, Mahuva Thinty palms of
‘Dwart Green' cultivar ot coconut were

{Received on dth Tune, [

randomly selected out ot 192 palms duning
1984-85. All these palms had uniform growth
and age (10 years). Detailed observations
were recorded on nineteen floral characters,
vegetative characters and yield on individu
palm. These characters were (i) Number of
leaves produced, (ii} Interval betwe
successive leave produced, (iii} Number
spadices produced, (iv) Interval betw:
successive spadices produced, (v} Numbe
open spadices, (vi) days to opening of spe
i.e. interval between emergence to openin
spadix, (vii) Inter between leaf and sp¢
produced, (viii) length of spadix, (ix) dura
of female phase, (x) duration of maie pha
(xi) Number of female flowers, {xii) numbe
female fiowers having spiklets, (xiii} numbe
temale flowers per spadix, (xiv) total truit &
{xv} fruit setting percentage, (xvi numoe
spikelets per spadix (xvii) tength ot spik
{(xvili) number of spikelets bearnng tef
flowers and (xix) number of nuts per pdl
Thirtyone correlation coetticiants were wo!
out between Horalivegetative and Y

“Pan of M Se (Agn j hesis subnatied by K v Ralatiya 10 Gujaral Agricultural University  Sardar Rrushionag-! (1
Plesbri addruss Agricullural Heserach Staton (Gujaal Agiuttural University Aol 365 601 Gujacal
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Phenophasic and Seasonal Water Requirement of Major Kharif Crops in
Different Agroclimatic Zones of Gujarat State*

D. D. Sahu** and P. S. N. Sastry

Division of Agricultural Physics, Indian Agricultural Research Institute, New Delhi-110 012
ABSTRACT

The average scasonal water requirements for pearimillet ranges from 292 4o 336 mmp
sorghuin crop 329 to 380, for groundnut 347 to 402, for cotton 603 to 666 and for rice 606 (o 625

ftyp

mm at seven agricultural research stations representing five different agroclimatic zones of Gujara
State. The reference crop evapotranspiration was cstimated by using Radiation method. The Water
requirement values for the crops was found to be the lowest at Junagadh in South Saurashira and the
highest at Sardar Krushinagar in North Gujarat agroclimatic zones. Water requirement for each
growth stage of the crops are also cstimated and discussed.

INTRODUCTION

The water requirements during the crop
growth period in any given season and region
is useful for day to day work on the farm and
enable the soil moisture deficit to be kept
within acceptable limits. The pattern of crop
water requirement is essential to make the
best use of the available rainfali.

A wide range of crops as diverse as
pearimitlet to rice are generally taken up in all
the agroclimatic zones of the Gujarat State.
However, the -agroclimatic information
especially in the format useful for improving
the cropping pattern and developing
production technology is lacking. Keeping
these points in view, seasonal water
requirement of the major kharif crops with
panicular reference to phenological stages
were computed and presented in this paper.

MATERJIALS AND METHODS

Daily meteorological data between 1958
to 1989 recorded at agrometeorological

{Received on 26th Aug. [994,

observatories in respect of seven agricuitural

research

stations

representing five

agroclimatic zones of the Gujarat State (Fig. 1)
have been utilized in this study. Reference
crop evapotranspiration {ETo) was computed
by using Radiation method (Doorenbos and
Pruitt, 1979) as foilows :

ETo
Where ETo

Rs

* A part of the Ph. D. thesis submitied 10 AR, New Delhi by the Senior Author, 001 {Gu,'araﬂ‘
**Present address ' Asso. Professor (Agromeleoroiogy), Depit. of Farm Engg., College of Agriculiure, GAU, JUI'1£1£;|-'="*h'352
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C {(W. Rs.) mm/Day

Reference crop
evapotranspiration in
mm/day

Solar radiation equivalent
to evaporation in mmvday
Weighting factor reflecting
the effect of temperature
and aftitude of the station

Is the adjustment facto!
reflecting the effects of
mean relative humidity f:lnd
day time wind at2 m height
above the soil surface.
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Rajkot. The similar trend can be observed for
other stages and for other crops alsoc. The
values were comparatively less for the stations
like Anand, Surat, Navsari and Junagadh
because the seasonal rainfall in these stations
were higher (Table 1) as compared to other
stations like Jamnagar, Rajkot and SK Nagar.
The coetficient of variation worked out
considenng the water requirement at individual
growth stage of diffterent crops show that,
generally it is of the order of 10 to 15 per cent.
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The CV at Surat station is the lowest, while it is
highest at the Anand station Thuslthe watar
requirement and the rainfalt pattern during u;e
growth period of the crops will halp in plaﬁning
the cropping pattern ot a region.
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Estimate of Optimum Plot Size From Uniformity Data of
Mustard for North Gujarat

B. H. Prajapati* T. J, Khatri,

S. M. Upadhyay and R. S. Fougut

Department of Agril. Statistics, B. A, College of Agricuiture,

Guijarat Agricultural University, Anand Campus, Anand-388 110
ABSTRACT '

Uniformity

trial was conducted at
ersity, Sardar

the
Krushinagar during

Regional
rabi scason of 1986-87 to find out optimum plot size and

Research Statlon, Gujarat Agriculturail

ber of replications Tor feld experiment on mustard crop Cv Varuna T. §9. The crop was raised at
acing of 30 cm. X 10 c¢m. The grain yicld data were obtained for 1600 basic units, the dimension

each baisc unit was single row of |

5, i.e. 8 rows each of 2 meter

length
jcations was adequate.

INTRODUCTION

In agricuttura! research efficient planning

eld experiments apart from other
deration like randomization, replication
ycal control, also depends upon suitable
ind shape of plot. Each experimental site
in inherent variation i.e. soil vanability
1 could be assessed through uniformity
The study and such variation helps in
r choice in size of shape of plots and
s, experimental design, number of
:ations etc. Such studies based on
mity trials under Indian conditions were
raken with various annual crops like
wer (Widemann and Leininger ; 1963),
Y (Agrawal and Deshpande; 1967), Bajn
land Patel: 1967), Tobacco (Prajapati and
. 1884), Mustard (Kumar &t al.,; 1986},
"um (Ramnath and Narayana; 1987) and
lean (Singh and Singh; 1989).

wmeter
rogeneity index were uvsed for determining optimum plot size, which was worked out to be of 16
24 m x 2.0 m).

length. The coefficlient of variation

and seil

For normal fleld experiment 5
{Received on 27th Dec., 1990)

However, there is no information on
optimum plot size for mustard, for North
Guijarat, being predominantly irrigated mustard
growing area. Mustard, being an important
annual cash crop where grain is economical
product. The field experiment (unitormity trial),
therefore, was conducted on mustard crop at
the Regional Research Station (RRS), Gujarat
Agricultural University, Sardar Krushinagar
during rabi season of 1986-87.

MATERIALS AND METHODS

The most popular mustard variety
"Varuna T. 59" was raised at a spacing ot 30
cm. x 10 cm., covering an area of 0.5 hectare.
All the recommended praclice in vogue were
followed. A block of 40 rows ot 40 meter
jength was harvested and grain yield data were
obtained seperately tor 1600 basic units, the
dimension of each basic unit was single row ot

Ot address - Assistant -P-mhuor (Agril. S'l:tisti-cs). College of Agriculture, Gujaral Agrit University, Sardar
Ragar. |
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The well known Smith (1938) equation

v-a. X'P was fitted between plot variance and
plot size for various length of plot and the
equations are given in Table 3. The values of
'b' varied from -0.601 to -0.621 indicating
existence of correlation between
neighbounng plots. it also showed that the
C.V.% decreased as the length of the plot and
number of rows increased.

TABLE 3
Smith's equation for different lengths.
_.'_ Length of Smith's equdition

N plot {m.}

g

1 Y=2.658 * x ~0-621

2 Y=2.656 * x “0.613

4 Y=2.653 * x -0.610

5 Y=2.650 * x -0-608

8 Y=2.647 * x -0-603

10 Y=2.645 * x 0-601
- _/
TABLE 4

GAU RES. J. 1993 18(2)

From the estimates of C.V.% (Tapje 2)
the minimum number of replications ang areé
required for 5% standard error of mean for
different plot size was calculated and are given
in Table 4. The number of replicationg
required for a given level of accuracy
decreased with an increase in the plot size,
which indicates greater efficiency of smajler
plots. But small plots were not economical ang
convenient for various agronomicaj
operations. Similarly, very large plots, which
requires less number of replications, were
unwieldy for field operations.

Among all combinations of 16 units plot,
a plot of 8 rows each of 2 meter length had
lowest C.V.%. Taking into considerations the
requirement of agronomical operations and
handling of experimental materials 8 rows each
of 2 m. length (2.4 m. x 2.0 m.} is an optimum
net plot size with 5 replications being
adequate for conducting mustard trial.

lumber of replications and the area required for 5% SEm. &+,

Unit Plot size No. of Area reguired A
(nil) Replications (m?)
i 0.30 15 10.50 )
2 0.60 20 12.00
4 1.20 12 14.00
5 1.50 11 16.50
8 2.40 9 21.60
10 3.00 7 21.00
16 4.80 5 24.00
20 6.00 5 30.00
25 7.50 5 37.50 !
32 9.60 4 38.40 |
40 12.00 4 48.00
50 15.00 3 45.00 :
80 24.00 3 72.00 |
100 30.00 3 9000 ./
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Effect of Depth and Frequency of Saline Well Water Irrigation ang
FYM on Yield of Wheat-Maize-Groundnut/Paddy Cropping Sequence
on Two Calcareous Sodic Soils of Coastal Belt
M. S. Patel*, J. D. Gundalia, K. B. Polara and A. G. Patel
Department of Agricultural Chemistry and Soil Science,

Guarat Agricultural University, Junagadh-362 001

ABSTRACT

A field experiment was conducted on fixed plots on shallow red soil of the Shil farm
medium black seoil of the Metra Farm, located on the coastal belt of Junagadh district in Gujara
study the effect of frequency (Dy-12 days and D;-8 days) and Depth Lp-4 cm and Lj-6 cm at Shil 1.
and 8 cm at Metra farm) of poor quality well waters (EC 4.4 to 5.9 dSm-1 at Shil farm and 4.9 t¢
dS m-l at Metra farm) in conjunction with FYM(Fg-0 and ¥)-25 Mg ha*l FYM) on yields of wi
(Rabi), maize fodder (Summer} and groundnut at Shil/Paddy at Metra (kharif) grown in a sequence
on soil properties. The mean of the three years resuits showed that frequent irrigation {i.e. aft
days) of larger depth (i.e. 6 cm) in the presence of FYM (25 Mg ha-l) significantly increased g
and straw yield of wheat and fodder yield of maize over less frequent irrigation {i.e. after 12 day:
shallower depth (f.e. 4 c¢m) in the absence of FYM at the Shil farm. The DL treatment not
produced maximum yield of these crops but also sustained the productivity of the succeeding K
crops of groundnut at Shil and paddy at Mctra farm.

The larger depth of irrigation sigaificantly reduced the EC of the subsoil layers. FYM
produced same cffect after monsoon at Metra farm. However, application of FYM signific
increased ESP of surface layer after monscon at Shil farm.

(Received on 11th Febru., .

INTRODUCTION with location to location depending on
: above factors. Therefore, it is essenti
Ingress of sea water inthe ground waler . o0 5 ocation specific technology.
along the coastal beit of Saurashtra region of ood management for the use of saline
Guijarat State posed a serious problem of poor »gvalers o > bt auantity and frequ
quality of well waters (Anon, 1986). The = ... usge 0? amezdments helj
productivity of both the soils and crops of aw iy both the soil
these areas has been declining with the sustaining the productivity gas L osnwa
Contnusus use.of these poor qually wal o6 MEEeRanee S5 L, oL
waters. The effectiveness of the ameleorative =L == 05 od Guring 198
measures for use of such waters varies with 953 1 bwo locations of the coastal baft a1
quality of water, type of soil, crop, he eftect of depth
management practices and climatic conditions. Saurashtra to study the '?h or quality
Hence the suitability of particular water varies frequency of irrigation with po o

* t address : Principal, College of Agriculture, GAU, Sardar Krushinagars.
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Yield and Nutrient Uptake by Rice as Influenced by

Nitrogen Management
K. B. Monapara, B. B. Kunjadia* and P. M. Mehta
epartment of Agricultural Chemistry and Soil Science, Gujarat Agricultural University, Navsari-396 450
ABSTRACT

Field experiment was conducted in split piot design with three replications at Model Agronomy
Farm, Navsari (South Gujarat), Therc were 18 treatment combinations comprising 5 different N
- managements with 3 levels of N{40, 80 and 120 kg/ha) alongwith 3 controls using rice Cv. Ratna as
it crop. From the results it was observed that the Ts treatment i.e. urea briquettes application at the

ne of transplanting produced significantly higher grain (47.78 q/ha) and straw {(63.48 q/ha) yields as
compared to other treatments. The level Ny (120 kg N/ha} also recorded higher yields of grain (46.41

¢/ha) and straw (63.51 g/ha) than those observed with N1 and N3, The nuirient uptake also followed the
similar trend as was observed with dry matter production, except P uptake wherein treatment Ty l.e.
rea coated with rock phosphate recorded higher uptake (17.82 kg/ha). The combination of Tg N3 found

to increase grain production to the tune of 25 per cent over control. The positive interaction effect was
noticed in the case of dry matter production, while it was not so with nufrient uplake,

(Received on 22nd July, 199])
INTRODUCTION

Nitrogen is a single dicisive factor
nitoring the rice production. When rice
>wn in lowland condition, ceriain nitrogen
3¢ mechanisms viz., volatilization and
enitrification hecomes mocre operative. In

¢ der to increase the nitrogen ferilizer use
efficiency number of ways have been tried.
ut by all means, the efficiency seldomly T2

MATERIALS AND METHODS

A field experiment was conducted in split
plot design with three replication, at Mode!
Agronomy Fammn, Navsari {South Gujarat).

The treatments were ;
T4 . Full dose of N applied at the time of

transplanting (T.P.)
N applied in two equal splits

xceeds 40 to 60 per cent (Azam et al,, 1985,
Sarkar and Uppal, 1988). Some ways 91
increasing efficiency, comprises split
application, coating of urea »\fith some
wigenous materials and by increasing particle
size of urea i.e. urea briquettes. In.wew of the
pa ity of date for the rice growing tra(_:t of
So h Gujarat (Chromustert of Eru soil series),
present investigation was planned and the

results are reported here.

*Prasent address | Agricultural Officer, Department of Agril, Chemistry and Soil Scie

Krushinagar-385 506.

through urea (Hl split atter 50 days of

trasplanting).

T3 : Rock phosphate coated urea
applied at the time of transplanting.

T4 : Ureagypsum {30% N) applied at
the time of transplanting.

Ts . Urea briquettes {46% N) applied by

maki-ng hole near hill below 6 cm at
the time of transplanting.
Te : Control (Ng nitrogen)

T L,

nce, College of Agriculture, S;r;;r
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These treatments were tried with thige
levels of N viz., Ny = 40, N» = 80 and N3 = 120
kg N/ha. in all there were 18 treatmont
combinations i.¢. treatments (T{to Tg) with 3
levels of N (3 x 5=15) and three control.

An experimental soil was clayey in
texture (62.3% clay), alkaline in reaction
(pH=7.6), normal with respect to salinity (EC =

38 dSm'1), low in N, medium in available P
and high in available K content. The grain and
straw samples (Cv : Ratna) were collected at
harvesting and subjected to chemicai analysis
for N. P and K content by using standard
procedures.

RESULTS AND DISCUSSION

Dry matter production : The data
reporied in Table-1 show that the grain and
straw yields of rice were significantly affected
by the N management (T) and its levels (N)
along with the interaction effect. The dry matter
production was found to increase with the
levels of N application and N level recorded
significantly higher drymatter than those
obtained with N¢ and N». Among the ditferent

reatments, application of urea vriquettes (Ts)
produced significamtly higher yields ot grain

47.78 q/ha) and siraw (63.48 g/ha). The
combination Tg N3 produced higher drymatter
as compared 1o other combinations.

The higher yields of rice grain and straw
could be due to the fertilizer responsive
- property of the rice crop in general and high
yielding varnety Ratna in particular. Similar
beneficial eftects of N application to rice were
aiso reported by George (1880). The higher
drymatter production under .5 i.e. urea

briqueties application at a depth of 6 cm might
presumably due 10 the better availabilty of N

GAURES 1993, 1y {2)

through-out tho growing period
results of prasent invastigation
agreement with those repone
Craswaell and De Datta { 1880)
Zhu (1982).

o rice, The
are in clogg
d earligr by
and Chen and

Nutrient uptake

The results pertaining to N, p anq K
uptake through grain and straw, are presenteq
in tables 2, 3 and 4, respectively. The day
clearly indicated that, the treatment as well a5
N levels individually significantly atfected the
nutrient removals. Whereas, the interaction
effect was found to be non-significant in most
of the cases. The N and K uptake by rice grain
and straw followed an identical pattem as was
observed tor dry matter production. On the
other hand the P uptake was higher in T3
treatment i.e. rock phosphate coated urea.
This might be due to addition of P and §
through rock phosphate. Total uptake (grain +
straw) of N by rice was of the order ot 139.02
kg N/ha under Tg treatment. Similarly, the
combination TgNa could derive 154.73 kg
N/ha. The results are in accordance with the
results of Prasad and Prasad (1980). In case of
P and K uotake, the beneficial effect of
coating of urea with rock phosphate were also
reported by Singh and Modgai {1978).

From the results of present study, it 1S
quite clear that N application to rice is a must "
is also evident from the increase in grain yiek
to the tune of 27% in case of Tg treatment
over control. Further, an appiication of N ?;
120 kg/ha as urea briquette found suq‘""";d
spit application or coaling of urea with

an
phosphate or gypsum under low
condition.









TABLE 3
Phosphorus uptake

(kg/ha) by grein and straw as affected by nitrogen management.

' Grain Straw )
Treaimert Levels of Nitrogen Levels of Nitrogen |
k N; Ny N3 Mean Ny Ny Nj Mean )'
(1 27.80 31.41 35.50 31.57 13.08 14.93 17.72 1525
t Ta 31.00 3542 39.86 35.50 14.39- 16.12 18.67 16.40
T3 31.64 35.97 37.58 35.07 15.21 19.02 19.21 17.82
Ta 3098 315.16 38.19 34.78 14.58 16.55 18.12 16.42
Ts 35.65 39.54 41.90 319.03 15.38 18.18 19.21 17.59
Te - - 26.50 - 12.76
Mean 3141 35.50 38.61 — 14.53 16.96 18.59 ppes
Treat N Levels TxN Treat N Levels TxN
CD. 2 5% 3.37 1.21 2.98 1.29 1.08 NS
- J
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Effect of Temperature, Vapour Pressure and Thermal Time on Population of
Cabbage Aphid, Lipaphis erysimi Kaltenbach Infesting Cabbage ’
A. M. Shekh, J. R. Patel and H. C. Ratanpara
Department of Entomology, B. A. College of Agriculture, Gujarat Agricultural University,
Anand Campus, Anand-388 110

ABSTRACT

Fletd experiments conducted on population buitd up of cabbage aphid, Lipaphis erysim;
enbach revealed that it population at Anand increased when the maximum temperature reachu;
ind 30°C during winter months with constant Increase in minimum temperature, vapour pressure
sunshine hours hut it was reduced with decreased in minimum temperature eventhough, there was
Acrease in vapour pressure and sunshine hours. The increase in 1°Cd weekly thermal time

eased 4 aphids per leaf.

INTRODUCTION

Lipaphis erysimi is an imporiant pest of
cabbage affecting the yield. The pest remains
active on cabbage during December to March.

ywever, the severity of infestation varies
considerably from year to year due to effect of
abiotic factors. Amongst abiotic factors,
e perature influences the population of
arysimi the most. Bakhetia and Sidhu (1983)
ve reported as 20 to 30° C temperature is

s most favourable temperature for
luction and development of L. erysimi

stard in Punjab. Whereas, Atwal et al.,

) have reported adverse effect of

ero winter temperature on the
subsequent build up of aphid populations.

i e no informations on effect of other
abiotic factors viz., vapour pressure and

snshine hours on activity of L. erysimiis
available, study was undertaken to understand
the role of these ablotic tactors on the
population density of this aphid on cabbage in
Gujarat.

{Received on 6th Octo. [990)

MATERIALS AND METHODS

Experiments to study population build
up of L. erysimi were laid out at Anand {Gujarat)
during rabi 1982-83, 1984-85 and 1988-89 in
randomised block design with four
replications, using cabbage variety sutton
Express. The plot size was 9.00 x 3.60 m. The
row fo row and plant to plant distance of 45 cm
was maintained. Crops were transplanted on
five ditferent times at 15 days interval dunng
October to December.

The aphid poputation was recorded at
weekly intervals between 8 to 10 h of the day
by counting number of nymphs and adults on
three leaves from each of the five ren iy
selocted plants from each piots wi the
appearance of aphid to the harvesting of the
crop. Yield of marketable cabbage heads wér®
recorded plot wise. The data were sut::lecli
to analysis of variance and presente
Table-1.

The meteorological parameters wers

ica
monitored daily in the Agrometeogﬂgme
observatory which was 100 M away
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AIXHIT AL ERECT OF TEMPIERATURE, VAL R L DAY

experimental piot. To caiculate Therma Timg
(Heat Units) for each day the tollowing
equaLon expressad in centigrade thermal tima
("Cd) was employed

™I -1 max Tmip T threshokd

2

T max, T min and T threshold are
maximum, minimum and threshoid
tempeérature. The threshold temperature was
considered zero (Atwal ef a/., 1971). Vapour
préessure was calculated with the help of
psychrometric equation by using dry and wet
bulb temperatures. The simple graphical
representations were pe Jrmed for analysis
and statistical tests - determining the
appropriateness of thermal time on the y
square of overall equation.

RESULTS AND DISCUSSION

The aphid, L. arysimi and yield data
(Table 1) revealed that in the year 1984-85
maximum numbe: of aphids per ieat on
cabbage transplanted in the 4th week of
Novermnber aric 2nd week of December were
duning 8th a:»’ 6th week of transplanting,
respectively. ¥/hereas during 1988-89 on 2nd
and 4th we.. < of November as well as 2nd
week of December transplanted crops,
maximum aphid populations were found
during 15th, 13th and i11th week of
transplanting respectively. This late
ransplanted crops were heavily infested with
aphids during the study period. The pooled
data revealed negative corelation between
aphid populations and yield, 2specially in the
Crops transplanted in November and
December. The high aphid density in the early
Stage of the late transplanted crops reduced
the yield. in view of this finding to study l_he
Bitect of weather parameters on population
build up of apiud, L. erysimi data of 2nd week
of November and 2nd week of December
“ansplanted crops for the year 1982-83,
1984-1985 and 1988-89 were used for further

analysis.

REAND THERMAL TIME (NCABRM E APHE)
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The aphid pPopulation buyild up was
“omparativaly high on 1989-89 cabbage crop
a8 compared 10 rest of the two years crops
(Table 2, 3 and 4). During 1989-89 aphid
Population increased with Increasa in minimum
(10 10 30” C) and maximum (27 9 t0 33 7°C)
temperature as well ag Yapour pressure (3.9 to
5.1t mm of Hg} and sunshine hours (1 d4to
10.7) {Tabie 4). Whereas, during 1984-85 in
the later stage of the Crop growth ingpite of
maximum temperature being more than 30°C
and constant increase in the vapour pressure
(3.4 to 4.5 mm of Hg) and sunshine hours
(10.1 to 10.5) aphid popuiation decreased
with decrease in minimum temperature (12.0
to 8.8°C) on 2nd week of November {D3) as

well as 2nd week of December transplanted
crops {Table 3). Bakhetia and Sidhu {1983)
have also reported rapid deveiopment of L.
erysimi on mustard at 30°C.

Moraover to temperature, thermal time
has also eftect on aphid popuiation build up. It
was found on both the crops (D3 and Dg)
during all the three years that during the we
when thermal time was more than 143° Cd,
aphid populations remained higher than r t
of the period of crop Efe. The cummula e
thermal time since the week of
appearance of aphid to the week when
population reached to it's peak were 7
1980° Cd. If we consider the period req
to have a maximum aphid, L. erysimi
population on cabbage crop it could be 510 6
weeks after the first appearance of aphi
(Table 2, 3 and 4).

The cummulative weekly thermai time
with their respective aphid population in that
week were regressed to obtain the lin
regression equation line (1 :1 line). The
date-wise relation were significant and the
resultant equation was Y=510.7113 + 3.9024

x with R2 = 053" for 2nd week of Novambgr
(Da) planting and Y= -550.36 + 4.2966 x with
RZ = 54° for 2nd week of December (Ds)
planting. Where 'Y" represent aphid population



TABLE 1
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Population build up of cabbage aphid, L. erysim! in relation to temperature, vapour pressure and sunshine and its
effect on yield of healthy cabbage heads, transplanted in different dates times,

( Transplanting 1982.93 198485 1988-8y Pooled Y

b time Popn, Yield  Popni  Yield Popn. Yield Popn.  Yield Temp. °C. V.P.  Sun

L month Week leaf  qlha leaf  qlha leaf  qlha leaf qgha  Max. Min.  mmof shine

- ik h g

{ October I 67 514 182 1046 43 972 5.7 844 275 107 9.2 10.0

» O (15) (14) (16)

l'lOcmbcr IV 204 438 38.6  104.9 2.6 1488 205  99.0 275 10.7 9.2 100 |
(D5) (13) (12) (14) |
November I 69.3 58.6 29.1 833 2491 1799 1158 1073  29.7 11.7 7.9 101 |
©3) (12) - (10) (15) R ' 3
November v 301 415§ 946 973 2770 137.6 1335 S22 257 11.7 79 10,
(Dyg) (10) ®) (13) .
December 0 S4.1 10.43 148.2  S6.3 2187 1094 1403 587  29.7 1.7 7.9 101 |

| (Dg) 3) (6Y (an _

\ S.Em. % 5.0 - 7.6 24.0

. C.D.005% 15.4 23.4 NS |

'Kc.v.% 24.3 17.0 3690 B
Figures in parentheses indicate age of the crop in weeks.
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,,d-x-mipgmennal-ﬁm in °Cd (Fig 1). As the
cae of intercept are significant combined

pqualion were developed for aphid population

and thermal time in the form of : Y= -530.5572

REFERENCES

Arwal, A. S.. Chaudhary, J. P. and Ramzan, M.
(1971). Mortality factors in the natural
population of cabbage aphid, Lipaphis
erysimi (Kait). (Aphididae : Homopiera)
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weather ¢onditions. /ndian J. Agric. Sci.
41 (5) : 507-510. |
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+ 4.0906 x with R2 052" which is aiso highly
significant (Fig. 1). It revealed from this study
that with increase in 1° Cd weekly thermal time -
4 aphids per leat is increasing.

Bakhetia, D.R.C. and Sidhu, S.S. (1983). Effect
| of rainfall and (emperature on the
mustard aphid, Lipaphis erysimi
(Kaltenbach). Indian J. Ens., 45 (2) .

202-205.
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Studies on Phytotoxicity of Carbaryl on Pigeonpea (Cajanus cajan (L.)
Millsp.) and its Impact on Grain Yield
V. J. Patel*, C. B. Patel, R. C. Jhala, A. B. Rai and A. H. Shah
Department of Entomology, N. M. College of Agriculture, Gujarat Agricultural University,
Navsari Campus, Navsari-396'450
ABSTRACT

Studies on phyfotoxicity of carbaryl on pigeonpea were made in field conditions at
Agricultural Research Farm, Gujarat Agricultural University, Navsari during 1984 Kkharif season.
Results revealed that carbaryl both in spray and dust formulations exhibited phytotoxic symptoms
on foliage. Phytotoxic symptoms started developing from first week after treatinent and were Ffairly
evident after 2nd week of the treatinent. However, ther¢ was recovery in affected leaves as recorded

after 4th week's of treatment. Although lhigher doses viz.,
dust formulation of carbaryl have caused phytotoxicity on leaves but

Carbaryl 50 WP and 10%
recorded  higher yield may be duwe to protection
infesting  pods.

INTRODUCTION

Among pulses, pigeonpea (Cajanus
cajan {L.} Millsp.) occupies a very important
place in the Indian food pattern, being next to
chickpea in the area and production. It suffers
great losses due to many insect pests
particularly Melanagromyza obtusa Mall,,
Heliothis armigera Hb., Exelastis atomosa W.
and Clavigraila gibbosa Spin. during later
growth stage of the plant in the area. A
number of insecticides have been tested
against pest complex of pigeonpea and
carbaryl has been found promising (Chelliah et
al., 1978; Rajendran et al, 1978 and
Sundararaju et al, 1986). But, there have
been some reports of its phytotoxicity on this
crop (Chari and Patel, 1971; Thakur et a/
1386 and Kabaria et al, 1988). Consideriné
this, the present work was undertaken to
confirm the phytotoxicity of carbaryl dust and
wettable powder having all possible range

Present address Assistant Resenrch Sciuntist

Carbaryl 0.43%, 0.22% and 0.1% of

given by the pesticide against pest complex

{Received on 10t Sept. 1990)

from lower to higher dosage and its effect on
yield potential of the crop as compared to
untreated control.

MATERIALS AND METHODS

Field experiment was conducted at
Agricultural Research Farm, Gujarat Agril.
University, Navsari during 1984 in kharif
season 1o test the phytotoxic effect of carbary!
wettable powder (from lower to higher doses)
and dust on pigeonpea crop with five
replications and seven treatments including
control (water spray) as per detail given in
Table 1. All the treatments were applied at
50% flowering stage. One line having 25 tur
plants was considered for one treatment. In
case of carbaryl 10% dust @ 50 gram per piant
was given with the help of musline cloth 0
ensure full coverage. For the purpose ©f
investigation, five plants were randomy
selected from each treated line considering
one plant as one replication. Three branches

{Entomology), GAl, Gandévi.
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irom each of previously marked five plants
were randomly selected and stagged with
wggage lable. The observations on the
number of leaves having phytotoxic eftect
were made only on three tagged branches per
plant at 2nd and 4th weeks after treatments.
The mean percentage of aftected leaves per
plant were worked out based on total number
of leaves including healthy and affected
leaves per three branches per plant. The data
on per cent leaves having phytotoxic eftect
were subjected to statistical analysis using
completely randomized design after
transtormation. At maturing, the yield per plant
was also taken into account and analysed
statistically using same design.

RESULTS AND DISCUSSION

The data on mean percentage of leaves
aving phytotoxic effect due to different

TABLE 1

63

treatments and the respactive grain yield are
presented in Table 1. Results revealed that
carbaryl both in spray and dust formulations
exhibited phytotoxic etfect on toliage. The
phytotoxic injury symptoms started
deveioping one week after an application of
the treatments. it consisted of burning,
yellowing and bronzing of leaves and finally
the aftected leaves defoliated. The branches
were seen more spreaded in the treatments
where phytotoxic eftect was recorded. After
two weeks of treatments, the phytotoxic
symptoms on foliage were fairly evident and it
increased with increasing concentration. It was
highest in the treatment of carbaryl 0.43%

..A81.39%) and differed signiticantly with rest of

the treatments. The treatment of carbaryi
0.01% recorded the lowest percentage of
phytotoxic effect(2.38%) and was at par with
control. The treatments of carbaryl 0.22%

Phytotoxicity of carbaryl on pigeonpes and its eifect on grain yield.

I

Average percentage of Yield per S
Sr. Treatment phytotoxic  leaves afler plant
Neo. indicated period of treatment {gram)
After I After IV
week week Y,
I.  Carbaryl 10% dust 32.29 be 2498 be 4238 ab N
' (28.53) (17.84)
2. Carbaryl 50 WP @ 0.01% 08.87 d 03.76 d 31.a bed
(02.38) (00.43)
3. Carbaryl 50 WP0.05% U7 ¢ 11.03 cd 298 cd
(17.48) (03.66)
4,  Carbaryl 50 WP 0.1% 31.58 be 21.36 be 50.6 a
(27.43) (13.27)
5. Carbaryl 50 WP 0.22% 40.59 b 31.50 ab 326 e
{42.33) (27.30)
). Carbary) 50 WP 0.43% 6442 a 4260 a 38.6 ab
(81.39) (45.82)
) 182 4
. Contro) (waler spray) 07.52 d 04474 2
( " (01.70) (00.61)
S.Em. & 04.69 05.05 03.90
(5 D (P=- 0.08) 13.56 14.59 13.42
C.v. §2.57 17.62 25.00
V. % 2o, o o
— e — —_—

Noge -

I. Figures in parentheses are arcsin rewransformed values

2. Figures with same letter(s) are not significantly different at 3% level of signiticance.
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W.P. was at par with the treatments of carbaryl
0.1% W.P. and carbaryl 10% dust. However,
carbaryl 10% dust was at par with the
treatments of carbacyl 0.08% W.P. After 4
weeks of the treatment, the percentage of
phytotoxic leaves decreased in aill the
treatments as compared to that of two weeks
after treatments indicating the recovery in
phytotoxic eftect. However, the treatments of
carbaryl 0.43% recorded highest per cent of
phytotoxic leaves (42.82%) and was at par with
carbaryl 0.22% (27.30%), while it differed
significantly with rest of the treatments. The
treatment of carrbaryl 0.01% recorded lowest
percentage of phytotoxic leaves (0.43%) and
was at par with the treatments of carbaryl
0.05% and control,

Inspite of an apparent phytotoxic effect,
yield remained unaffected and different
treatments of carbary! recorded increase in
yield as compared to control. The higher yield
in various treatments seems mainly due to
their better effectiveness in controlling
different pests damaging pods. During the
study, the crops were observed to suffer from
a considerable attack of insect pests mainly
Malanagromiza obtusa, Heliothis armigera,
Exalastis atomosa and Clavigraila gibbosa
during the reproductive stage of tiie crop. The
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treatment of carbaryl 0.19% recordeq
yleld (50.6 gm./plant) and was o m

carbaryl 10% dust and carbaryl
was signiticantly superior over mﬂ' '::Tll
treatments. The lowest yleid (18 29 m’_‘:
in untreated control treatment mg, b')
attrtbuted to the pests infesting pods 28 they

.wers not protected. However.ilwasapa,w

carbaryl 0.1% and carbaryl 0.05%.

Thus, it can be concluded that though
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formulation of carbaryl have led to the
phytotoxic effect on fokage but recordeq
higher yield by protecting the pest
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defoliated (Chari & Patel, 1971; Kabaria et al,
1988).

Rajendran. R. M.; M. Gopalan; N. R. Mahadevan
(1979). A note on the coalrol of.md
gram pod borers with dust formulatoa.
Pesticides, 13 (6) : 55.

Sundar, Raju, D. Kalaichelvan and V. Rangaags
(1986). Controt of red gram pod borer
with insecticidal dusts. Pestelogy. 10
(3): 17-18.

Thakur, R. C.; S. M. Vaishampavan aod R- %
Rawat (1986). Phytotoxicity of c‘#::
on soyabean Glycine max L- rod ol
Cajanus cajan L. and is effect 097
Pesticides, 20 (7) - 39-41.



(AU Res. J. 1993, 18 (2) - 65-70°

Effect of Spray Deposition on Bollworm (Earias vittella Stoll)
Damage and Yield in Hybrid 6 Cotton
C. M. Muralidharan and M. S. Chari
Agricultural Research Station, Gujar;ﬂ Agricultural University, Bhachau, Kachchh-370 140
ABSTRACT

Studies on  the eoffect of spray

deposition

by different sprayers(Electrodyn, Kanpsack

(Hydraulic, Mistblower and Heli) on bollworm damage and yield indicated a positive correlation

between spray

coefficient was alse positive and

deposition and yield and it was negative with bollworm damage. The regression
significant, indicating that an

increase of unit deposition in

upper surface and lower surface of upper leaves and total deposition increases in yield by an amount

of 212.92, 2295 uand 11.09 kgs/ha. respectively.

INTRODUCTION

Cotton is one of the most important
cash crops of Gujarat, which is subjected to
attack by various insect pests through out the
crop period. The farmers are using large
quantities of new chemicals to overcome ?he
pest menace and this is a major crop on ‘W_hlch
a large proportion of the insecticides
produced in the world is u'sed. Of the tOt:':ll
quantity of different pesticides produ.ced in
India. about 40.5% is consumed by this crop
' valued at Rs. 139 crores
). The effective application
key role in increasing the
hemical. In the present
nly less than 10% of
et pests (Pawar and
of the spray

alone which is
{Banerjee, 1981
wathod play @
sty acy of the €
G pit AlION method, ©
tiuid reaches the targ
The other 90%

A

. B6). :

:. ?gaﬁ..; ;i?r?er)fall on the ground of lost in t.he
J " are and thus @ wastage. A.ny e!‘fecnve
#MO HT spraying which can minimise the
-, sterm D ould save our precious f:hemtcai,
.-.a's,taui‘*cfi gnergy- and increase the bioefficacy
sme

-1 pesticid€s

(Received on 30th Mayx, {99])

Electrostatic spraying systems, which
involves the deposition of electrically charged
spray droplets on the surface of the pests and
crop, which create an attraction between the
spray paricles and the surfaces, thereby,
increasing the percentage of droplets that
impinge on the plants, improving the coverage
and spray deposition. Heli sprayer is control
droplets sprayey (c.d.s.), consists of a spray
head {including spinning disc} and a handie to
hold it. The energy required tor running the
motor is produced from seperate power
packer unit of 6 volt dry battery. In this sprayer
the controlled droplet application is achieved
due to centrifugal force generated by the
spinning disc. The superiority of electrodyn
sprayer over conventional sprayers(Knapsack
Hydraulic, Mistblower and Heli) in cotton pest
management is well known both abroad and in
India. {Brasher et al., 1971, Coffee, 1981,
Herzog et &/, 1983, Manley, 1982, Pasupathy
and Venugopal, 1986, Pawar and Kadam
1986 and Muralidharan, 1987). In the present
study, an attempt was made to find out the
impact of increased spray deposition on
bollworm damage and yield ot seed cotton.
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MATERIALS AND M ETHODS

The experiment was conducted during
1983-86 at Anand campus of Gujarat
Agricultural University (Variety : Hybrid
6-Cotton, Spacing : 1.2 m x 0.6 m; plot size
Gross - 18.0 mx 4.8 m =86.4 m?, Net: 15.6 x
24 m = 37.44 m2). The electrodynamic
formulations of cypermethrin (Cymbush 25
ED) was applied through Electrodyn sprayer,
which was compared with EC formulation of
cypermethrin (Cymbush 25 EC) applied
through Knapasak (Hydraulic}{cypermethrin
100 ppm), Mistblower (cypermethrin 200 ppm)

and Heli (cypermethrin 50 gm a.i./h}) sprayers.

The observations on Earias damage to buds,
bolls and loculi were recorded from ) tagged
plants and yield of seed cotton was recorded
from a net plot. The spray deposited by these
sprayers on a unit area and spray drift to soil
was also determined during 1986-87 using a
fluorescent tracer. Uvitex-OB and
methodology described by Arnold et al,
(1984). The spray deposited by these
sprayers on upper and lower surfaces of upper
leaves and total deposition was corretated with
bollworm damage a1 yield and regression
equations were also worked out.

RESULTS AND DISCUSSION

The percentage infestation to buds,
bolls and loculi and yield of seed cotton in
different treatments are shown in figure-1.
(Pooled result for the years 1983-84, 1984-85
& 1985-86). Persual of the data shows that
botiworm damage to buds, bolis and loculi was
least in plots sprayed with ED sprayer,
followed by Knapsack, Heli and Mistblower
sprayed piots. The highest yield of seed
cotton {1977 kgs/ha) was recorded in plots
sprayed with ED sprayer, followed by plots
sprayed with Knapsack (1739 kgs/ha.), Heli
(1686 kgs/ha.) and Mistblower (1556 kgs/ha.).
Spray deposited by different sprayers in unit
area is depicted in fig. 2. it indicates that a
significantly high deposition on upper and
lower surfaces of upper ieaves was recorded
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in ED sprayer(15.16 & 11.69 ng/cm?! followed
by Knapsack{1.64 and 0.66 ng/cmz}. Heli(1 43
and 0.40 ng/cm?), and Mistbiower {0.88 ang
0.36 ng/cm?). The highest total deposition
was also observed in ED sprayer (3151
ng/cm?) followed by Mistblower (7.16 ng/icm?),
Knapsack {4.39 ng/cm?). and Heli (4.08
ng/cm?) sprayers. The maximum spray drift to
soil was observed in Knapsack sprayer
tollowed by Mistblower and Heli. It was least in
case of ED sprayer. The spray deposited by
different sprayers on upper and lower surfaces
of upper leaves and total deposition was
correlated with bollworm damage and yield and
the regression equation determined are given
in Table 1. From the table it can be seen that
the spray deposition is significantly and
positively correlated with yield which means
that an increase in spray deposition has
significantly contributed in increasing the
yield. The association between the deposition
with percentage buds, bolis and loculi damage
had shown a negative correlation indicating a
decrease in percentage infestation by E.
vittella to flowerbuds, bolls and loculi due 10
increase in spray deposition.

The regression coefficient of the linear
regression equation is positive and significant
(Table-1). It indicates that an increase of unit
deposition in upper and lower surfaces of
upper leaves and total deposition increased
the yield by an amount of 22.92, 27.95 and
11.09 kgs/ha. respectively.

The increased deposition by ED spray«f
was reported earlier by Law and Milis {1980).
Arnold and Pye (1981) and Mortan (1982)
which confirm the present observation. As
there is a high degree of positive correlatio”
between spray deposition and yield and as°
between spray deposition and bollworm
damage, it can be concluded that any spray'nd
system which results in more spray depositio”
on plant can effectively control the bollworm
with a resulting increase in seed cotton yield.
From the study, it has been observed that 51
sprayer deposited more toxicant and recordec
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less boloworm damage and higher yield
compared to conventional sprayers which also
ponflrms the importance of spraying system to
increase the bio-efticacy of the chemical.
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Evaluation of Effective Dose of Monocrotophos Against Nephantis serinopa
Meyrick by Trunk Injection Technique and It's Comparison to
Foliar Spray*

R. K. Patel, A. H. Shah and C. B. Patel**

Depanment of Entomofogy, College of Agriculture, GAU, Sardar Krushinagar
ABSTRACT

experiment cvaluate  effective dose of monocrotopho~against Nephentis  serinopa
yrick. incorporated by trunk injection fechnigue and foliur spray was carried out on the farm of
M. Cotlege of Agriculture, Navsari, during 1980-81 and 1981-82. West coast tall, a commonly
grown variety of coconut in South Gujarat was used For the experiment. The results reveafed that the
monocrotophos when applied throagh trunk injection technigue at 10 mb (3.6 g.a.i) and 20 ml (7.2
wil) per palm of 8 years age, was Tound to be cffective upto 60 and 90 days respectively fo e

An o

ntroal of the pest in comparison to foliar spray.

INTRODUCTION

The coconut (Cocus nucifera L) is the
most useful palm of tropical region, because
every part of tree is exploited commercially.
This important palm is reported to be infested
by more than 100 insect pests (Nirula, 1955} in
various countries. Hutson (1920) reported
some important pests like Nephantis serinopa
Meyr.. Rhynchophorus ferrugineus F.,
Oryctus rhinoceros L., Herculia nigrivitta.,
Erechthias pachygramma Meyr., Erechthias
lampadacma Meyr. etc. 1o be attacking the
“oconut palms. The first mentioned insect N.
“erinpa is one of the most serious pests of

Gnut.

The insecticides viz. Paris green, DDT,
TOi(aphaneI Lead arsenate, Malathion and
dieldrin were commonly used to control
N'Seﬂ'nopa before 1970. Over the periods,
UDT and dieldrin (Sathiamma and Kurian,
1972) monocrotophos (Anjaria et. al. 1975),

e
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DDT and BHC (Rangaswami, 1977 and
Thampan, 1981), BHC and Trichlorphon
(Butant, 1979), diflubenzuron
(Sundarmoorthy, 1980) were recommended
as foliar spray for the control of this pest.
However since coconut tree is very tall it is
combersome to spray the above said
insecticides from the ground. To overcome
this, trunk injection technigue was introduced
and it was reported to be effective for the
control of various coconut pests viz., stick
insect, Graeffea crouanii Le. Guilloy in western
samoa (Stelzer, 1970}, caterplillar Brassolis.
sophorae L. and moth borer Castnia deadalus
cramer in Gayana (Rai, 1973), bag worm,
Metisa plana WLK. (Wood et al, 1974) and leat
moth Arfona cataxantha Hamps (Ooi et al.
1975). In India Nadarajan and Channa
Basavanna {1978}, Pillai (1979}, Mithyantha ef
al., (1980) and Nadarajan ot al. (1980) have
reported that trunk injection of
monocrotophos was the most ‘_af'_ef"i‘i _i_or the

vsan 396 450
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control of N. serinopa. In Gujarat Anonymous
(1981) have reported monocrotophos @ 9-18
mi. per palm according to the age of coconut
plam to be eftective against N. serinopa Meyr.

The present paper deals with the
evaluation of effective dose of
monocrotophos applied by trunk injection
Technique for effective control of N. serinopa
Meyr. and it's comparison is made with the
foliar application. -

MATERIALS AND METHODS

An experiment on control of black
headed caterpillar N. serinopa of coconut by
truck injection technique in comparison to
foliar spray was carried out at the Horticulture
farm, N. M. College of Agriculture, Navsari
during the year 1980-81 and 1981-82. West
coast tall, a commonly grown variety in
South-Gujarat was used for the experiment.
Monocrotophos (Nuvacron 36% w/w) @ 5, 10
and 20 ml. per palm, was used for the trunk
injection, while monocrotophos 0.05% was
used for foliar spraying.

Experimental Field Layout and
Treatments

Eight years old 25 coconut palm were
selected for the first year trial (1980-&  as well
as second year trial (1981-82). The

experiment was laidout in  complete
randomized design with di 3irent treatment
given below :

Sr. Treatments No. of palms/
No. Replicate

1. Monocrotophos 36% wiw 5
@ 5mi(1.8g.a.i)perpam

by Trunk Inection
technique (T.1.T.}

2.  Monocrotophos 36% w/w 3
@ 10ml (3.6 g.a..)per
paimby T.I.T.

3. Monocrotophos 36% w/w 5
@ 20 ml (7.2 g.a.i.) per
paimby T.I.T.

4. Monocrotophos 36% w/w 5
@ 0.05% by foliar spraying.

5. Control (Untreated) 5

GAU RES. J. 1993, 18 (3,

Spraying Technique

For injecting the insecticides in the
trunk of coconut, a carpenter's auger (Gilmet
with outer diameter of 2 cm. was utilized. The
auger was inserted into the stem at a height of
100 ¢cm above ground level at 45 degree
angle by rotating it in a clock wise directionto 3
sufficient depth to hold the amount of the
insecticides applied. Tho measured quantity
of insecticides was poured into the hole by
using ‘Leaf funnel” to direct the liquid into the
hole. After introducing the insecticide, the
mouth of the hole was smeared with the
solution of copper oxychloride (10 grams blue
copper 50% added in 100 ml. of water) to
prevent the fungal infection. The hole was
close with the cotton piug and then it was
r 1stered with wax so as to prevent the pozing
thereafter.

Method of evalualing the treatment

So as to evaluate the effect of different
dose of insecticides on N. serinopa applied
through different techniques tried in the
experiment, the measurement of length of
galleries made by the larvae ws taken at 15 days
interval in both the year. Randomly three leaves
per tree and ten leaflets per leaf were selected
and tagged. Further, one gallery per each leaflet
{tagged) was observed for its increase in length
at 15 days interval. The two end of the galley
were marked with the stapler pin such a way that
any increase in the length at 15 days interval can
be traced out easily and clearly. It was observed
that pinning with stapler pin had on adverse
effect on leaf structure and its normal growth
and further no drying of leaflets was observed
because of this procedure ot pinning.

RESULTS AND DISCUSSION

The data of the trial undertaken dur
1980-81 are presented in table 1. The dat
revealed that the difference in mean length ¢’
galleries before the application of ditferei”
treatment was non-significant indicating the
uniformity of the infestation. On 15th an
30th day after application of diiferen
treatment the mean length of gatlery in the
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TABLE 1

Mean length of gallery mined by A, serinopa Meyr. before and after application of

monocrotophos (1980-81).

- Mean length of gallerv (cn) |
Sr. Detaily of Before T Davs after treatment [
Nea. freatment of ireatment ’ ‘

monocrolophng

% 36% win 15 30 610 9n 105 |
. 5 ml/palm 14.70 17.93b 19.21b  19.21h  19.21b  19.92

by TIT*
2. 10 ml/palin 15.66 15.68 ab 1571 ab 15.71ab 18.15b 19.32
| by T.LT.
;3 20 mi/palm 13.31] 13312 13.6la  13.61a 13.89a 17.68
by T.LT. \
4. 0.05% by lohar 14.607 14.20a 14.544a 19.44c  19.44b  19.66 ;
spray |
5. Control 15.11 17.43b 19.21b 20.63¢  20.81b  21.00
‘ (untreated) '
S.Emz 1.025 1.283 1.45 1.42
| C.D.at 5% N.S. 3.01 3.9 4.26 4.17 NS
L C.V. % 14.59 1764 18.72  17.50 Y,

* Trunk Injection Technique.

treatment of 20 ml monocrotophos per palm
by T...T. have remained lowest (13.31 cm. and
13.61 cm respectively} and was at par with the
treatment of 0.05% monocrotophos foliar
spray (14.20 em and 14.54 cm respectively)
and 10 ml monocrotophos per palm by T.LT.
{(15.68 cm and 15.71 cm respectively). On
60th day the treatment of 20 ml
monocrotophos per palm Dby T.I.T. had
maintained its superiority by keeping the least
mean length (13.61 cm) of gallery and was at
par with 10 ml. monocrotophos per palm by
TIT. (157t cm.) The treatments
monocrotophos 10 ml. per paimby T.LT. 5 mll.
monocrotophos per palm by T.I.T. and contro

were inferior to the other treatmen_ts and at par
on 15th and 30th day after injection. On 60th
day the treatments 5 mi. monocrotophos per
palm by T.1.T., 0.05% monocrolophos *Orl]lar
spray and control were inferior to the ot gr
treatments and were at par with each other. ?
90th day after stem injection, the treatn}er: c;
Monocrotophos 20 ml. per_palm by T.I. »I at
still maintained its, superority by keeping 1eas

mean length (13.89 cm) of gallery, while all the
other treatments were at par and inferior. On
105th day after stem injection the difference
among the mean length of gallery in different
treatments was non-significant, suggestin
the loss of effectiveness of monocrotophos
20 ml. per palm applied by T.I.T.

The data of the trial undertaken during
1981-82 are presented in table-2. The data
revealed that the ditference in mean length of
gallery before the application of ditierent
treatment was non-significant indicating the
uniformity of the infestation. On 15th day after
application of different treatment, the mean
length of galiery in the treatment of 20 mi
monocrotophos per palm by T.I.T. was lowest
(11.57 cm} and at par with the treatments of 10
ml. monocrotophos per palm by T.I.T., 0.05%
monocrotophos foliar spray and control. The
mean length of gallery in the treatment of 5 m|.
monocrotophos per palimby T.I.T. was highest
(17.20 cm) and at par with control suggesting
its failure in checking the increase in
infestation. On 30th day, the treatment of 20
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Constraints in Adoption of Improved Cotton Cultivation
Technology in Tribal Area
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ABSTRACT

The studies carried oud during 1989 in tribal area of Kinwat DBlock (Maharashtra State), Th
purpese of the study is (o identify the major constraints in adoption of improved cotton culti;atinn
The results of the studies revealed that fribals facing major cosniraints

high
rate/prices of fertilizers, etc.

technotogy I iribal area.
were more costly  seeds, lack  of
non-availability of irrigation facility,

Finance,
hiigh

c

cost ol irrigation, high cest of chemicals,

In order to overcome

1R WY - " .-' " 5 " g -
these  constraints, they should provide atleast seeds, fertilizers and plant protection chewmicals on

subsidised rate throwgh co-operatives on time.

INTRODUCTION

The tribals are away from the main
stream of national development and they have
their unique problem such as (i) problem of
exploitation {ii} the problem of cultural crisis, {iii}
accessibility problems of the areas inhabiting

e bals i.e. (a) majority live in hilly and forest
areas having fack of infrastructure facilities i.e.
1eans of communication, transport, marketing
and {b)sparce population of the villages and
ispersed habitats seriously limiting the
ossibility of social, cultural and economic
evelopment, {iv) lack of education, economic
development, problems of health,. nutrition,
housing etc.

Constraints are circumstances or causes
which prohibit the farmers from adopting
improved farm practices. Operationally
constraints are defined as the degree of
restriction by which the adoption of
technology is either restricted or partiaily
adopted by the farmers. A study of constraints
is useful to know the impact of the transfer of
technologies, which is considered to be the
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prime mover in the process of agricultural
development.

Studies conducted in past by Sadamate
(1978), Kulkarni {1979) and Gholve {1986)
found that extent of adoption of technology in
tribal area is quite low to medium level. Inspite
of legislative efforts by the extension workers,
researchers and the administrators, the
adoption of technology among tribal farmer
remained lower as compared to non-tribal
farmers. Many scientists reported ditferent
constraints which are responsible for
decreasing the rate of adoption of technology.
Scattered settlements, un-economic
holdings, traditional beliefs were re.poned
causing high technological gap Kulkarni{1973)
and Mighra (1974). Marketing, lack of irrigation
and inadequate credit facilities are important
constraints reported by Sadamate.(19782‘
Kulkarni (1979) found that for both tribal é_i:
non-tribal farmers cosntraints | '
non-compatibility of technology. lneff:g'jge
input and credit service and lack ot k"%fe
about technology were respons!















POPAT ET AL : FARMERS' ATTL. UDE TOWARDS SPRINKLER IRRIGATION

(b) Judge's
Statements

Rating of Attltudinal

In order 1o judge the degree of
‘Untavourableness-favourableness of each
statement on the seven point equal appearing
intervai continuum a panel of 100 judges was
selected. The judges selected for this study
comprised of irrigation specialists and
Protessors from Agricultura] Engineering and
Technology College, GAU, - Junagadh,
Protessors of the Department of Extension
Education of all four Agricultural Colleges of
GAU, an’ other persons with considerable
experience in SIS. The letter of instructions
was sent alongwith statements. Out of thses
hundred judges forty five jud :s replied, and
were considered for the analysis.

(c) Determination of scale and Q
values

The seven points of the rating scale
were assigned scores ranging from 1 (for most
unfavourable) to 7 {for most favourable). Then
based onthe | : ent, the scalei.e. median
and Q value for each of 52 statements were

calculated. he following formula was
employed to calculate the scale and Q values :
S=L +{0.50-pbixi
pW
where,
S = The median or scale vaiue of the
statement.

— The tower limit of the interval in which

- the median falls.
rtions below the
= sum of the proporic
i ;[r—::Nal in which the medin falls.
the proportion within the interval in
Pw =

which the median falls.

4th of the interval and is
be equal to 1.00.

R

The inter-quartile range Q=Q,-Qq for

each statement was also worked out for
determination of ambiguity involved in the
statement.

RESULTS AND DISCUSSION
(a) Final Statements for Attitude Scale

When there was a good agreement
among the judges in judging the degree of
favourableness or unfavourableness of a
statement, Q was small compared to the value
obtained when there was a relatively little
agreement among the judges. Only those
items were selected whose median (Scale)
values were greater, than Q-values. However,
when a few items had the same scale values,
items having lowest Q values were selected.
Based on the median and Q values 20
statements were finally selected to constitute
the attitude scale.

(b) Method of Scoring

The selected 20 statements tor the final
format of the attitude scale were randomly
arrany<d to avoid response biases which
might contribute to low reliability and
deteraction from the validity of the scale.
Against each of 20 statements, there were five
columns representing a five-point continuum
of agreement and disagreement to the
statements as followed by Likert (1932) in his
summated rating technique of attitude
measurement. The points on the continuum
were strongly agree, undecide agree.
disagree and strongly disagree with weight of
5,4, 3, 2and 1 respectively for a favourable
statement; and with weight 1, 2. 3 4 and 5
respectively for an unfavourable statement.

The weights ot Likert's technique and
the scale vatues of Thurstong's technique
were combined in form of a product and the
total score for an individual was the sum of the

product. The tinal format of the scale is
prasented below -
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Rellab ty ot the Sacle

The split-Haif-Technique was used to
measure the reliability of the scale. The 20
statements were divided into two equal halves
with 10, odd-numbered in one half and the 10
_even-numbered statement in the other.
The_se were administered to 20 respondents.
Having obtained the two scores for each of the
20 respondents, co-efficient of reliability
between the two sets of scores was calculated
which was 0.833.
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construction. Applecton Century Crofts.
Inc.
Guilford, J. P. (1954). Psychometric Methods.
Tata McGraw Hill Publishing Co. Ltd.
Bombay : 9-379

Reliability co-efficient was calculated by
Rulon's formula (Guiltord, 1954):

_1-62d

My =
62
Where
rp= Coefficient of relicbility

d= Difference between two half score of
respondents

62 d = Variance of those differenc s

6%t = Variance of total scores

eLikert. R. A. (1932). A Technique for
Measurement of Attitude Scales. Arch.

Psychol. (140).
*Thurstone, L. L. and E. G. Chave, (1928). The

Measurement of Opinion. J. of
Abnormal Social Psychology 22

215-430.

* Cited from secondary Sources,
[
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Short Communicati_n-

Heat Indices of Soybean as Influenced
by Shallow Ground Water Table

B. M. Meurya, R. D. Yadav and S. S. Kushwah

ICAR Drainage Proect, JNKVV. Centre Bari Raisen
464 665 (M.P )

Glycine max {L) Merril is a major crop of
Bama Command, occupying 30% culturable
command of 54000 hectares. In upper
reaches of command water table rises upto
critical root zone depth which adversely affects
the crop growh. Soybean crop is highly
st tive to photoperiod, temperature and
si  >w ground water table depths. The day
length required to initiate flowering is specific
on certain water table depth (Thurlow 1971).

The study was conducted on clayey soil
of Barna Command at JNKVV Research
Station, Ban District Raisen. The soybean
variety JS 72-44 was planted on 1st o 7th July
during 1986 to 1989 on cultivators field under
the influence of existing ground water table
depth 0-80 cm and below 80 cm from ground
surface. The water table were recorded in
each plot by the auger hole. The flowering and
maturity characteristics wefe determined by
visual observations. Dates were recorded for
emergence (S1), beginning of flowering (S5),

owering completion (S3), pod development
(S4) and maturity (Sx) for corresponding water
table depths. The growing degree days (GDD)
were calculated using 5°C as base
temperature and accumulated over the
different stages under consideration,
Photothermal units (PTU), Phenothermal
index and Heat use efficiency were calkculated

84

by following Rajput and Sashtry (1985,

Data pertaining 1o occurenca ¢
phenological events in case of soybean under
varying water table depths have been
presented in Fig. 1a, b, ¢ and d. It is eviden
from the data that the higher number of days
were taken for emergence, flowering and crop
maturity under the influence of ground water
table depth 0-80 cm. Both caiender days and
GDD for various growth phases were higher
under the influence of ground water table
depth 0-80 cm. The ditference between
planting to maturity was observed to be 7.5
days. The flowering initiation required 875.66
GDD when soybean crop was grown under
deeper water table depths (lruthayaraj and
Morachan 1978). The same trends in
photothermat units (PTU) were also observed

(Fig. 1c).
The phenothermal indices ranged
between 20.2 to 24.18 during difterent

phenological events with an average vaiue of
22 60 and yielded a coefficient of vanation

7.94 %. ,

The heat use efficiency (HUE) have been
presenied in Table 1. The HUE values were more
under the influence of deeper water table (Delow
80 cm) for both grain and biomass showing better
adopiability of soybean JS 72-44.

The average water labie depths and
yield of soybean crop are presented i Tabie 21'
It is evident from the data that the extent ©
yield reduction varied from 24.4 10 KV
due 10 rise of ground water table.
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Effect of Nitrogen and Phosphorus on

Nitrogen Uptake and Protein

Percentage of Forage Sorghum
K 1 Patel, R.P.S. Ahlawat* and S. J. Trivedi
Department ot Agronomy, N. M. College of Agricuiture,

Guijarat Agricultural University, Navsari

A field experiment was carried out on
clayey soils of College Farm, Gujarat
Agricultural University, Navsari Campus,
Navsan during rabi 1986-87 to study the effect
of nitrogen and phosphorus on nitrogen
\ take and protein percentage of torage
sorghum. Treatments comprising of four levels
each of nitrogen (0, 40, 80 and 120 kg N/ha)
and phosphorus (0, 20, 40 and 60 kg
P,0O4/ha) were tried in a factorial randomized
biock design. All treatments were replicated
four times. Urea and single superphosphate
were used as the source of nitrogen and
phosphorus, respectively. The common
variety Sundhia Jowar (S-1049) was sown on
October 10, 1986 and harvested on
December 10, 1986. The soil of experimental
lot was clayey in texture having 7.8 pH,
0.72% organic carbon, 0.063% total nitrogen,

horus and 356 kg/ha potash.

30 kg/ '.1:]: I::: presented in Tablfe—1 .ifrldicattle
R itrogen fertilization significantly
;:s:ea:;d t?'ie nitrogen uptake upto 120 .kg
N/ha. The differences dué o successive
" . of nitrogen were found significant. The

oses ved 83.72, 76.72, 50.13 and 37.80
crop rerﬂoundﬁr 120, 80, 40 and 0 kg N/ha,
kg thai . This increase with nitrogen
resp.ectl-ve t;as due to the fact that soil was
etz upply required guantiy.of Avvegen
unable 10 =4~ -

e

+ prosent adoress -

for optimum growth therefore, application of
nitrogen fertilizer made up this deficiency
which was ultimately reflected in improvement
of nitrogen status of the plant. Since nitrogen
application increased the dry matter
accumulation, increasing nitrogen rates
enhanced the total uptake of the nutnent.
Similar results have been obtained by Purohit
(1960). Protein percentage increased
significantly with increasing nitrogen leveis
upto the highest ievel. Maximum protein yieid
at harvest (5.21 g./ha) was obtained under
120 kg N/ha. followed by 80, 40 and 0 kg N/ha
in the descending order with significant
differences among them. Our resuits confirm
the results of Purohit (1960). Increase in
protein content could be ascribed to increase
nitrogen uptake in nitrogen fertilised plots.
These findings are in accordance with those of
Srivastava and Chatterjee (1970). 1 e
increase in total protein yield was due to
additive effect of increased dry matter and
protein content.

Different levels of phosphorus applied
did not influence the nitrogen uptake and
protein content of forage sorghum. Similar
results in case of protein content were
recorded by Abhichandani et al., (1971).

Basad on the above results it can be
inferred that nitrogen application upto 120
kg/ha considerably improved the forage
sorghum as reflected in increased nitrogen

uptake, protein percentage and total protein
yield.

{Received on [ Hh Febru. 1991}

Director of Research (Zone), Guarat Agricultural University., Navsari. -

87






GAU Res. J. 1993, 18 (2) : 89-9|

Cutting and Nitrogen Management
Studies in Different Genotypes of Oats

J. R. Patel, A.C. Sadhu, P. C. Patel
and K. R. Thaker

Forage Research Projact, GAU, Anand Campus,
Anand-388 110

Oats being a graminaceous fodder crop
responds well to N fertilization. To study the
period of forage availability of oats for milkshed
areas of the State and to see the response of
nitrogen for higher production of forage, a
field trial was conducted at Forage Research
Farm,Guarat Agncultural University, Anand
during rabi season of the year 1989-90 with
four genotypes (AKS-4, AKS-8, JHO-822 and
Kent), three cutting managements (one cut at
50% flowering, two cuttings; first 50 DAS' and
second at 50% fiowering and three cuttings;
first at 50 DAS second at 80 DAS and third a;
50% flowering) and four N levels (0, 40, ta'
and 120 kg/ha). The expeniment was laid out in

i design with three replications on
split plot J¢€ ? low in available N and medium
Sandy loafm So7 d available KoO. The oats
in available P2Os and @

th recommended package of
crop was sown wi

18 in 1989. A
i n November,
pre:;:trac(:)ens dc:)se of 30 kg PoOs5/ha 25 kg
co

:n one cut and two cut
ng half of N0 _
KzOt/hE;':s and 05% of N in three cut
treatm

. r treatments just
re applied 35 P°
treatment wé

ini f N was
. maining dose 0
pefore SOWING: The r:d e pits in one cut,

cut treatments, respectively
op dressing-

' ated that there was no
genolypes on green

cut and threé

- form of urea a8t

affect ©f

89

forage and dry matter yields. However, oats
genotypes kent and AKS-8 produced the
highest green forage and dry matter yields,
respectively. Oats genotype AKS-8 also
produced the highest crude protein yield(8.84
g/ha). These results are in conformity with
those of Anonymous (1988-839).

There was significant effect of cutting
management practices on forage production
of oats ne cut of oats crop gave significantly
higher .,.2en forage (414 g/ha} and dry matter
{61.1 g/ha) yields than three cuts. Two cuts of
oats being at par with one cut, produced
significantly higher dry matter yield than the
practice of three cuts. Two cut system
produced maximum crude protein yield, while
crude protein content was maximum in three
cuts followed by two cutting practice. The
higher forage production in one cut may be
due to higher plant height and more no. of
leaves/tiller. Bokde (1968a) aiso obtained
higher green fodder and dry matter yields in
one-cutting than that in two cutting treatment.
One cut and two cutting management gave
significantly higher green forage yield than

three cuts of oat at Ludhiana (Anonymous,
1988-89). '

An increase in nitrogen application from
0 1o 40, 80 and 120 kg/ha increased the green
forage yield significantly, while dry matter yield
increased up to 80 kg N/ha only. An increase
in nitrogen application from 0 to 40 and 80 or
120 kg/ha increased the dry matter yield
significantly. Gill et al. (1977), Tripathi et al.
(1979}, Gill and Malik (1983) and Joon et al.
(1988) have also recorded an increase in yield
of fodder oats upto 120 kg N/ha. Crude
protein content and yield were increased
lingarly with an increased in nitrogen
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Quality Studies in Niger (Guizofia
abyssinica) in Relation to Nitrogen and
Phosphorus

S. J. Trivedi* and R. P, S. Ahlawat
Department of Agronomy, GAU, Navsari Campus, Navsari

A field experiment was conducted at the
College farm of N. M. College of Agriculture,
Guarat Agricultural University, Navsari during

harif 1987 in a randomised bhlock design
replicated four times with three levels each of
N (0, 20 and 40 kg/ha) and P,Og (0, 10 and 20
kg/ha). The niger variety IGP-76 (Sahyadri)
with branching habit was sown at 45 x 10 cm
apart. The soil was clayey having pH, 7.4;
organic carbon, 0.53%; available N, 190 kg/ha;
available P,Og, 40 kg/ha and available K0, 63

g/ha.

Content of N in haulm significantly
increased with increasing levels of N from 0 to
40 kg/ha. The magnitude of increase over

control was 26.2 and 53.2% with 20 and 40 kg -

I/ 1, respectively. in seed, significantly higher
N (4.20%) and protein (26.24) content were
obtained at the highest level of 40 kg N/ha
only. The increased N content in seed and
haulm was due to the deticiency ot N in soil.
Protein content of seed aiso increased as it is
the function of N content. Similar results were

reported by Kachapur et al. { 1981). N uptake
in seed significantly increased up to 20 kg
N/ha only, while in haulm it was significant up
to 40 kg N/ha. These findings are in
accordance with Kachapur et al. (1981). The
increased N uptake with N fertilisation was due
to increased N content and biclogical yield. N
had no effect on oil content, for N is known to
hinder the availability of carbohydrates for
polymerization into fatty acids. Application of N
increased the seed and oil yield up to 20 kg/ha
only. Increase in 0il yield was mainly due to
increased seed yield. These findings are in
agreement with those of Singh et al. (1986).

Application of P did not affect contents
of N, protein and oil, N uptake and seed and oil
yields.

{Received on 3th June, 1991)
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lowest for Rio. Apparent leat area when
multiplied by average constant 0.798 gave the
estimated area which varied from 67.152 to
317.823 cm? with the difterence of + 0.270 to
+ 4 314% than actual area.

The test ot significance indicated that
the estimated area does not differ significantly
from the actual area for various genotypes
under study. Since highly diverse genotypes
were utilized for estimating the constant, it can

e utilized for estimating the leaf area in forage
sort um in general where more diversity is
bserved in respect to this trait.

The correfation coefficient between
«ctual and estimated area was observed to be
absolute (1.00). The regression of estimated
a :@a on actual areas was 1.0098 which
i ficated that there was complete regression
of estimated areas on actual area.
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Stickler et al. (1961) estimated |
constant in grain sorghum and repo
leat length and breadth when muttipliag with
0.76 can be used to measure the loaf areq in
grain sorghum. In our study the Constant
worked out was 0.798. The part of tpe
variation observed might be due to the fact
that Stickler et al. (1961) utilized only §
varieties of grain sorghum for the estimation of
leaf area constant, whereas in the presem
investigation 26 highly diverse genotypes of
sorghum including grain, dual purpose and
forage sorghum types were utilized.

It was, therefore, concluded that the leaf
area of forage sorghum can be estimated as a
product of leaf length leaf breadth and the
constant 0.798. This information can be had
rapidly, easily, inexpensively and without
plucking the leaves.
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eaf areg
rted that

Montogomery, E. C. (1911). Correlatton studies of
corn, 24th Ann. Res. Nebraska Agri.
Expt. Stn., 111-159.

Pathak, H. C. (1982). Genetic studies in forage
sorghum (Sorghum bicolor {(L.)
Moench). Unpublished Ph. D. thesis
submitted to Gujarat Agricultural
University, Anand Campus. Anand.

Siﬂ-gh, B. P. (1970). Measurement of leaf area in
dwarl wheats. Madra agric. J.,, §7 (3!
206-298.

Stickler, F. C. S. Wearden and A. W. P:mli;
(1961). Leaf area determination in gra
sorghum. Agron. J., 53 : 187-188.

Trehan, K. B., Hira Chand and S. K. Mchiq.
(1975). Measurement of leaf area it
sunflower, (Hetianthus annus L) Ser
and Cule., 41 ; 238-239,

Vishnu, M. B, and H. K. Pund‘c)ﬁ (109-*:2-
Measurciment of leat anca of rice. AgFes
J. .88 (4) : 454.









gAVAL_IYA FT AL : EFFECT OF FREQUENCY OF PAPPLICATION 99

REFERENCES Palel, P, G. Mchta, N. P. Patel, M. N. Patcl, B.

Chopra, S. L. and Kanwar, J. §, (1980, Analytical P. and Patel B. D.‘ (1985). A bulletin on
Agriculture Chemistry, Kalyani fertifizer reserach in cotton.

Publishers, Ludhiana. Kumar, V. Bhatia, B. K. and Singh, M. (1985).

i i ake and distribution
son, M. L. (1967). Soil Chemi - Yicld response, uptake and ut
Jaekson : ) Nomical Analysis of nitrogen in some soybean varieties.

ntice Hall of Indi ' ‘
Prentice Hall of India, New Delhi. J. Indian Soc. Soil. Sci. 33 (1) :

padhiyar. B. P. Vashi, R. G. Mehta, N. P. Kumar 190-92.
V. and Patel P, G, (1986). Proc.of
National Seminar on effect of application
of P to cotion, Surat 22-23 May, 1986.



GAL Res. J. 1992, 18 (2) : 100-104

Effect of Different Physical Factors on
the Production of Toxicity in Culture
Filterate and Nature of Phoma sorghina
the Causal Agent of Black Dots of
Sorghum Grain*

B. 8. Rathore** and $. M. P. Naik

De_vpamuant of Plant Pathology, Rajasthan College of
Agnculture {Rajasthan Agricultural University), Udaipur
{Rajasthan)

Phoma sorghina (Sacc.) Boerema,

)orenb. & Kest. causing black dots on

sorghum grains and glumes was first observed

Rajasthan during 1978 from Udaipur

thore et al., 1983). Varicus Phoma species
known to produce toxic metabolites in

ure filterate (Rich et al., 1974); Begum and
leshpande, 1978 and Hasija and Batra,
198 ). The perusal of literature reveaied that
no work has been done with Phoma sorghina,

snce present investigation was carried out to

st
toxic metabolites and what effect these

tabolites had on germinability and

seedlings growth.

The causal organism was isolated,

wrified and ,maintained on PDA medium was
identified from CMI (IMI No. 242593).

The monoconidial culture of P. sorghina
was grown on Richard's solution (pH 6.7} and
smperature (28 + 1°C) except in pH and

nperature studies where different pH levels
d temperatures was maintained in B.O.D.
incubator. After 24 days of incubation (barring

age study), fungal mat was filtered through

Whatman's filter paper No. 42 followed by
sintered glass filter. The filterate thus obtained
was used to study the effect of pH,

temperature, heat, light, dilution and ageing

“Part of M. Sc. (Ag.) thesis submitted by senior author,

the factors affecting the production of

on production of toxicity by P. sorghina. Thg
toxicity of culture filterate was measureq in
terms of their effect on apparently heaithy
seeds germinability and/or on twenty day soid
sorghum seedings after 36 h of dip. Hosy
specificity studies was also made. Degree of
symptoms or sorghum seedings were
observed using following ratings.

H Healthy seedling.

+1 = Slight chlorosis developed at the
distal end of the leaf.

Moderate chlorosis developed
throughout the leaf along the mid rib
and light wilting of seedling occure
Severe chlorosis developed
throughout the leaf blade and
moderate wilting and drying of the
one fourth distal portion of the leaf.
Severe chlorosis throughout leaf
blade and light necrosis and
browning occurred along the ,mid rib
with severe wilting and drying of
upper half leaf.

Moderate necrosis and browning of
the upper half leaf and chlorosis of
lower half leaf with severe wilting and
dryiny of the stem and leaf occurred.
Severe necrosis, browning, wilting
and drying of whole seediing
occurred.

On PDA the pathogen grew more or 1esS
flat to aerial and consists of vegetative mycelium
hyaline or densely olivaceous to light brown.
septate, branched and “equen“;
anostomosed with adjacent hyphae threa
lengthwise to form hyphal Standi
Chlamydospores observed, particufarly al IO__

]

+2 =

+3 =

+4

+5 =

** Present address : Agricultural Research Station, Mandors, Jodhpur {RAjasthan.
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'rable 1 shows mean daily reference

¢ yp ET and the coefficient of variation for

kharif weeks estimated by the three mothods.
The results appraise that the rate of ETo PAN
is higher at 3. K Nager (7.9 mrp) and Hajl}ot‘(?.a

mm) with the highest coefficient of variation
(36%) at S. K. Nagar. Reference crop ET ics
retatively higher at Jamnagar, Rajkc t
(Sa -ashtra region) and S. K. Nagar (Nof ;h
Gujarat) stations. Highest variability of t' he
order of 19 10 36% is observed in case of E To
PAN among all methods followed by ETo PiAD
(10 to 19%) and ETo THW (8 to 1 4%)
sethods. This difference in variability is
attributable to the drier conditions prevaiting in

e north Gujarat and Saurashtra regions.

The summary of correlation coefficients
of all the weather parameters with ETao RAD is
« ,own in Table 2. The results reveal that at all
the stations there exists positive and
significant correlation between ETo RAD with

mean air temperature and sunshine hours, .

while negative correlation is observed with
rainfall and relative humidity. The negative and
significant correlation of relative humidity and
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rainfall may be attributed to |ow
avapotranspiration rate due to piresence of
more moisture in the atmosphere during the
monsoon period. Except at Rajkol and Surat
stations, wind does not seem: to be 3
significant parameter.

ETo RAD shows the high est positive
and significant comrelation with ET 0 PAN at all
the stations, the highest vaiue (.963} being
observed at S. K. Nagar fc.\lowed by Anand
(.944) and Rajkot (.937). B eddy et al. (1984,
observed that Penman me thod was closer to
pan evaporation. Radiatior 1 methods depends
on energy balance an.d requires fewer
parameters tharr those 1 aquired by Penma
method. The positive ar id highly significar
correlation between E o RAD, mean air
temperature, sunshine ' hours and ETo PAN
obtained in this study - signifies the utility of
Fladiation method for ¢ Jerivation of reference
crop ET and thereby water requirement ot

crops in the semi-arid climate of the Guijarat
region.

{ Received on 19th Aug. 1992)
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DODIA ET AL : SEX DI TFRMINATION OF PUPAE OF POWDER REETLE

A - Front view of Pupa

B - Genital part of the male Pupa
C - Genital part of the female Pupa

Fig. 1 : Photographs showing the differences between mate and female.
ig. :

REFERENCES Peterson, D. (1967?. A quickb method for sex
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Bionomics of Groundnut Thrips,
Caliothrips indicus Bagnall
{Thysanoptera : Thripidac)

M. F. Acharya end D. J. Koshiya

Department ot Entomology, College of Agriculture,
Gujarat Agricultural University, Junagadh Campus,
Junagadh

Groundnut (Arachis hypogaea L.) is one
of the important oilseed crops in india. In
Gujarat State, it is grown in about 2.28 million
hectares with an annual production of 1.99
million tonnes of groundnut pods
(Anonymous, 1986). The crop is attacked by
about 115 insect species, among which thrips,
Caliothrips indicus Bagnall, is considered to be
an important pest. The yield loss due to this
pest in different varieties of groundnut is
estimated to the tune of 17 to 40 per cent
(Ghewande et al., 1987). Biology of this pest
species was studied by Saxena (1971) on
or an in Rajasthan and Amin (1984) on
groundnut in Andhra Pradesh. However,
detailed information on the bionomics of this
)est is not available on groundnut in Gujarat.
An attempt was, therefore, made to study the

biology of this pest at Junagadh (Gujarat).

In order to develop initial cuiture of the
1rips, large number of adults were collected
with the help of aspirator from the farm of
College of Agriculiure, Junagadh. The adults
were released into glass vials (3 cmx 1 .cm)
held in an inverted position. The thrips moved
upward and gathered at upper portion of the
inverted vials. A young leaflet of the
groundnut leaf was introduced into each vial
and they were kept in B.O.D. incubator

* A panl of M. Sc. (Agri.} thesis submitied by senior author lo Gujarat Agricultural University, Sardar K

adjusted to 25 + 1°C temperature for
oviposition. The larvae eémerged out from the
leaflet were reared separately till the
emergence of adults. The food was changed
once after three days in the morning. The
newly emerged adults were paired into glass
vials containing a fresh young leaflets for
oviposition. In order to study the egg period
the leaflets were changed and collected daily
and kept into other glass vial. As soon as the
progenies emerged out from the leaflet t :
egg period was recorded. The newly emerged
larvae were transferred with the help of a wet
camel hair brush in other glass vials containing
groundnut leaflets. The individual leaflet was
examined under binocular microscope to
confirm the moulting. Observations on
number of instar, instar duration and total larval
duration were recorded. The pupa, when
formed was collected and kept individually into
the glass vial for emergence of adults. The
pre-pupal and pupal periods were recorded.
The adults emerged from the pupae were
paired on the same day. Each pair was
introduced into the glass vial containing a
fresh leaflet of the groundnut plant. The
pre-oviposition, oviposition and
post-oviposition periods alongwith the
longevity of the adults were recorded.
Measurements of different larval instars,
pupae and adults were made with the help of
ocular and stage micrometers.

The female thrips thrusted the €99S
inside the leaf tissues with its minute pointed
ovipositor. Since, the eggs were embedfﬂed
into the leat tissues they could not bé studied.
However, the number ot eggs laid by a femate

rushinagar.
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was derved on the basis of Japya

out from the eggs. The incubation :e?ir:g rv?fgg
observed tobe 6 to 9 days with an average of
8.10 + 0.64 days (Table 1) at a constant
temperature of 25 t+ {°C. Amin (1984)
reported the egg period of 7 1o 10 days on
groundnut at a constant temperature of 25°C.

The larvae passed through two distinct
instars. The newly emerged tarvae (plate 1A)
was tiny, delicate, starchy coloured and
segmented worm with red eyes. There were
small setae on the dorsal side of head and a
pair of setae on each 2nd to 8th abdominal
segments. Similar observations were also
reported by Corbett{1920} and Saxena(1971),
when the pest was reared on cotton and
onion, respectively. The duration of first instar
l savarned from 2 to 4 days with an average of
3.28 £ 0.68 days. The larval body length
ranged from 0.54 to 0.56 mm with an average
of 0.55 + 0.007 m (Tabie 1).

The second instar larva (plate 1B) was
whitish-yellow in colour and biggar than the
first instar in size. There were three pairs of
setae on 2nd to 8th abdominal segments. It
measured on an average 0.85 + 0.012 mm in
body length. The duration of second instar
larva ranged from 3 to 5 days with an average
of 3.73 + 0.78 days. Thus, the total larval
period ranged from 5 to 8 days (average 7.01
+ 1.46 days) (Table 1). Saxena (1971} reared
the pest on onion and the body length of first
and second instar jarvae was reported 0.66
and 1.05 mm, respectively. The total larval
duration of 4 to 8 days was reported by Amin
(1984) on groundnut. Thus the present
findings are in close confirmation with earlier

reports.

Pupation normally takes place inside the
soil but it was observed that the larva egsuly
pupated at the bottom of the rearing vials.
Before pupation, the larva become dark and
sluggish (Plate 1C). The antennae of pre-pupa
were directed upward bending between 1st
and 2nd antennal joints. The wing pads were

1S

partially developed and extended upto 3rd
abdominal segment. Long and fine setae
wera found alf over the body. The pre-pupal
period was recorded to be 1 to 2 days with an
average of 1,40 £ 0.50 days (Table 1).

In pupa {plate 1D), the antennae folded
back over the head and wing pads were well
developed. Darkening of the pupa before
adult emergence was evident. The body
length of pupa was measured on an average
0.76 + 0.013 mm and this stage last for 1 to 2
days with an average of 1.72 + 0.46 days
(Table-1). Saxena (1971) reported the pupal
length of 1.29 mm on onion. The difference in
body length might be due to the difference in
rearing conditions and hosts on which it was

reared.

The adult female {(Plate-2A) was
observed to be dark black in colour with
pointed abdominal tip, whereas male was
comparatively paler and smaller than the
female with bluntly rounded abdominal tip.
The forewings and hind wings were fringed. It
was observed that the forwings were marked
with three narrow pale brown bands. The body
length and width of the male thrips ranged
from 1.01 to 1.04 mm (Average 1.017 + 0.014
mmj and 1.48 to 1.50 mm (Average 1.486 +
0.0092 mmj} respectively, whereas the female
thrips measured from 1.05 to 1.07 mm
(Avegrage 1.054 + 0.0081 mm) and 1.52 to
1.53 (Average 1.527 = 0.0046 mm) in
breadth. The male and female thrips lived for
17 to 21 days (Average 19.60 + 1.14 days)
and 18 to 24 days (Average 22.25 + 1.99
days), respectively (Table 1). Almost similar
observations were recorded by Amin (1984)
on groundnut,

Pre-oviposition, oviposition and
post-oviposition periods of this pest were 2 to
4 days (Average 3.23 + 0.56 days), 11 to 17
days (average 14.23 + 1.81 days) and 3 to 5
days (average 3.55 + 0.76 days), respectively.
The number of progeny produced per female
varied from 36 to 90 with an average of 62.95
+ 11.76 (Table 1).



TABLE 1

| .asuremer : and durations of different life stages of C. indicus.

_Lrﬁ’ o Measurement (mmi) Durcaion (Davs) W
X Min. Max. Av, * $.D.  Min -Max. Av. 2 S.D./
“Fee - - 6 9 8.10 t  0.64)

Lana i

First instar 0.54 (36 0.55 + 0.007 2 4 3.28 + 0.68
Second instar 0.85 0.87 0.85 +  0.012 3 5 3.73 + 078

Pre-pupa -- --- --- 1 2 1.40 + 0.50

P 0.73 0.79 0.76 +  0.013 1 2 1.72 +  0.46

A S

Male
Length 1.01 1.04 1.017 + 0.014 17 3 19.60 + P74
Breadth 1.48 1.50  1.486 +  0.0092 '

Female
Length 1.05 1.07 1.054 +  0.0081 18 24 22,325 + 1.99
Breadth 1.52 1.53 1,527 +  0.0046
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The sexes were determined on the
basis of body colour, size and morphological
characters of abdominal tips. it was observed
that out of 218 adults, 78 were males and 122
were females giving a male to female ratio of
1:1.56.

The total life-span (from egg to death of
adult) of male and female thrips varied from 29
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A field experiment was conducted on
the farm of N. M. College of Agriculture, Navsari
during the kharif season with twelve insecticidal
treatments, replicated four times in a
randomised block design. The plot size was
6.0 x 3.0 meteres. Spraying of the insecticides
were done at an interval of 10 days starting from
one month after sowing bhindi crop. Insect
counts of aphid and jassid were recorded from
three leaves viz., top, middle and bottom on
five randomly selected plants in three middle
rows of each plot, twice a week starting from
first spraying till the completion of the crop, to
evaluate the efficacy of the treatments. The
data were subjected to statistical analysis.

Pooled data on aphid population
(Table-1) showed that, fenthion, monocro-
tophos and chlorpyriphos were found equ: y
effective far the control of aphid. Signiticant
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difference was observed among the efficacy ot
permethrin, phosalone, fenvalerate.
quinalphos, endosulfan, fenitrothion,
melathion and phenthoate in chronological
order of effectiveness as far as the control of
aphid is concerned. In case of jassid,
treatments of monocrotophos, permethrin,
endosuifan and fenthion were found equally
effective and at par with the treatment of
tenvalerate and they were significantly
superior to the rest of the treatments.

Based on the above findings, all the
treatments were significantly superior to the
untreated control. Fenthion and
monocrotophos were the treatments effective
for the controf of both the pests of bhindi viz.,
aphid and jassid.

{Recerved on 9th Mav. [989)

Krishnaiah, K.; Tandon, P. L. and Mathur. A. C.
(1976). Evaluation of insecticides for the
control of major insect pests of okra.
Indian J. agric. Sci., 46 (4) : 178-86.

Paiel. J. R. ¢ Patel. R. C. and Amin P. R. (1980).
- Field evaluation of some insccticides for

the control of Amarseq- bigutully
biguttula Ishida and Aphis BOSSYpii

Glover on okia. Indian J. Eng. 42 (4) :
776-79,

Rathore. H. §.; Despande, R. R.: Thakur, R, C
Sood. N. K, and Raghuwanshi. R. K.
(1974). Control schedule against bhendi
pests. Pesticides, 8 (6) : 39-42,



GAL Koy 019930 B8 (2) 0 1224123

Bio-Efficacy of Various Insecticides
Against Army Worm, Mvrhimna separata
Wik on Wheat
M. G. Patel, P, K. Borad and J. R. Patel*

Cepartment pf Entemology, B. A. College of Agriculture,
Gujarat Agricultural University, Anand Capmus, Anand

‘ Wheat is attacked by several species of
insec 5 (Nair, 1975) causing appreciable
damage, which ultimately affect the yield. The
outbreak of army worm, Mythimna separata on
wheat was first time recorded in India from
relhi in 1968 (Sarup et al., 1969). No work on
hemical control of this pest on wheat
:aricularly in middie Gujarat has been reported
due to it's sporadic nature. Hence, the present
investigation was undertaken to study
bio-efficacy of various insecticidal formulations
against M. separata infested wheat crop during
abi 1987-88.

The field trial was conducted at Hadgud
village of Kheda district in randomised block
design with ten treatments including control. It
was replicated four times with plot size being
48 x 6.0 m. The insecticides were applied

hen 1rval population of army worm was found
about 3 farvae/900 sq. cm. Number of larvae
were recorded prior and 1, 2, 3 and 7 days after
application of insecticides by observing

andomly selected 5 spots of 900 sq. cm. area
in each piot. _

The larval population of M. separata in
wheat (Table 1) show significant superiority of
all the insecticidal formulations 1o control upto
one week after their application. However,
among the insecticides chlorpyriphos 0.04%
gave maximum larval mona_iity';ltter one day_ot
it's application and proved significantly superior

University, Anand Campus, Anand-388 110 (G. 5.)

to monocrotophos 0.036%, carbaryl ¢ 2,
fenitrothion 0.05%, endosulfan 0.07% and
dichlorvos 0.05%. Whereas, both (E. C. and £
W.) formulations of quinalphos 0.05% and
malathion 0.05% were at par to chiorpyriphos.
These three ftreatments alongwith
mongocrotophos gave cent per cent control of
army worm within 2 days of their application and
showed significant superiority to chlorpyriphos,
fenitrothion, endosulfan, carbaryl and
dichlorvos. However, chlorpyriphos remained
significantly more superior to later four
treatments. Fenitrothion and endosulfan were
at par to quinalphos, monocrotophos and
malathion after 3 days of application and gave
cent per cent mortality of army worm along with
carbary! within one week. Bindra and Singh
{1973} have also reported the effectiveness of
fenitrothion and carbaryl against M. separata
upto one week after their application.
Chlorpyriphos treated wheat crop was not
found completely free from army worm
infestation even after one week of its spray,
however army worm population was
significantly lesser than malathion and
dichlorvos. Dichlorvos was found to be least
eftective throughout the period of study.
Wheat crop sprayed  with
monocrotophos and E. C. or E. W. formulation
of quinalphos was found completely free 1rom
army worm within 2 days and their effectiveness
was continued upto one week after their
application. However, considering the cost and
effectiveness of the insecticides tor the contro!
of army worm, fenitrothion 0.05% was tound o
be the best insecticides tollowed EY
endosulfan 0.07% monocrotophos 0.036%.
carbaryl 0.2% and quinalphos 0.05%:

. v il
tReceived on 28eh ;"_“i‘_f_[)b—}

- jcultural
« Present address  Professor and Head. Department of Entomology, B. A College af Agriculture, Gujarat Agricyl

122






GAL Koy 4 TOO3 IR T 15

A New Record of Grasshopper From
Gujarat

L. H. Mulchandani, M. M. Patel and G. L.
Maliwal

Natonal Agnicuitural Research Project, Gujarat
Agrecultural University, Arnej-382 230

There is a new record of short horned
arasshopper  identified as Aiolopus
~nafassinus tamulus (Fabricius) {orthoptera :
Acriididae) from Bhal areas of Dhandhuka
taluka, Ahmedabad, Gujarat, India. Earlier
records of this species are from Tennevelly
and Maduva district of South india (Fletcher
1914), Egypt (Minshawy, Hinnawy, Hammad
and Sawat (1975}, Pakistan (Baloch 1978) and
Turkey {Tutkan 1979).

Both, adult and nymphs damaged wheat
and rabi sorghum seedling severly by cutting
the plant at tips or some time completely

astroyed the seedlings leaving no trace of
ptants in the field. This required re-sowing.
* e maximum population of pest is observed
in October, when its swarm moves from fields
of newiy grown Rabi crops. Its population stans
declining in November and onwards. In
Oecember the movement of hoppers is not
noticed on surface of soil. But it remains,
though in low intensity, from 0.1 to 1.2
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Estimation of Avoidable Lossess in
Wagad Cotton (Gossypium hirsutum)
in Gujarat

K. A. Bandhanial, B. K. Patel, G. C. Jadeja
and N. B. Rote

Cotton Research Station, Gujarat Agricultural University,
Chharodi (G.S )

in the pant of Gujarat where Asiatic
cotton (G. herbaceum), popularly known as
Wagad cotton, is grown under rainfed
conditions with least plant protection
measures. The major pests are aphids and
ollworms. The information regarding the
avoidable losses in this cotton which covers
¢ out 40 per cent of coiton area in Gujarat is
ot available and hence the experiment was
conducted at Regional Cotton Research
Station, Viramgam during three cotton
seasons from 1982-83 to 1985-86 on Asiatic
ottc | variety i.e. G. Cot. 13 for assessing the
losses due to sucking pests and bollworms.

The experiment was laid out in
tandomized Block Design with five
r  ‘cations and four freatments viz., (1)
(. :ated control (2) control of sucking pests
{3} control of boliworms and (4) control ot
sucking pests and bollworms. The plots
¢ otted for control of sucking pests were

rayed either with phosphamidon 0.04% or
dimethoate 0.03% to keep the crop free from
nis pest, while permethrin 0.015% was
sprayed for the control of bollworms. For the
control of both sucking pests and boliworms
either phosphamidon or dimethoate was
sprayed with permethrin whenever required.
The per cent damage due to boilworms was
worked out on the basis of open bolls and
locules at the time of picking by observing total
bolls and locules from five plants selected

randomly from each net plot. The yield of seeq
cotton was recorded separately from each net
piot. The data were subjected to pool analysis
by using suitable transformation wherever
necessary and presented in Tablei. The
percentage of avoidabie losses in yield were
worked out by adopting following formulae -

Avoidable osses due o all pests = D=AX 0
D

Avoidable losses due o sucking pests = BAX 100
D

Avoidable losses due o bolwoms =D8x10
D

Where,

A = yield obtained from untreated control

B = yield obtained from the plots wherei
sucking pests were controlled
C = yield obtained from the plots wherein

bollworms were controlled

D = yield obtained from the plots where in
both bollworms and sucking pests were
controlled

The data on avoidable losses due to

sucking pests and bollworms are presented in
Table 1.

The three years data {Table -1) showed
by less incidence of bollworms in open bolls
and locules and different treatments remained
at par among themselves. However, the lowest
bollworm infestation and the highest yield was
obtained in the treatment wherein both the
sucking pests and bollworms were controlled,
whereas the highest boliworm infestation and
lowest yield was occured in untreated control.
The yield recorded in the treatment for the
control of sucking pest ranked second in its
partormance.
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Chnico-Biochemical Studies of
Experimental Nitrite Toxicity in
Buffalo Calves
R. G. Jani, G. €. Manda} and M. B. Dave

Department of Medicine, College of Veterinary Sciance &
A H.. Gujarat Agricultural University, Anand

The principal hazardus to the livestock
from nitrates arise due to the consumption of
certain nitrate rich plants such as barley, oats,

1aize. rye etc. by which plant nitrate converts
to nitrite in the alimentary tract and on
absorption it transforms haemogiobin into
mathaemoglobin causing anoxia and death.
{London et al. 1967; Clarke et al. 1981}. In the
present study biochemical and
histopathological changes of experimental
nitrite toxicity in buffalo calves were evaluated

and placed on record.

Three apparently healthy maie buffalo
calves aged 6 to 8 months and weighing about
50 kg were obtained. Freshly prepared 5 per
cent aqueous solution of sodium nitrite
= arabhai Chemicals -Baroda) was administered
~lowly by intravenous route at the rate of 100
mq per kg body weight to each experimental
calf and the ensuing clinical signs were
rmonitered as per the standard protocol. Blood
and Cerebrospinal fluid were collected before
and after the administration of the nitrite
solution for estimation of glucose (Frankel et
al. 1970); plasma proteins (Varley, 1963},
nitrite concentrations in blood and CSF (Diven
et al., 1962} and CSF globulins (Sastry 1983).
Following death, cystematic and detailed
necropsies were conducted fo record the
pattern of gross pathological lesions and

reprasentative samples ol Yasuan worn
collected for histopathology.

The sequences of clinical AL
observed in all these experimental arirnzgl,
were serous nasal discharge: lacrimation:
dyspnoea : acute adbominal pain, froth,
salivation, brownish discolouration «f
conjunctival vasculature and convulsions.
Similar signs were documented by Clarke et a/
(1881) and Blood et al. (1983} in the instances
of nitrite toxicity. All the calves of the present
study had succembed within 45 minutes
following administration of nitrite solution
suggesting acute systemic toxic potentiais of
the chemical.

The concentrations of glucose in blood
as well as CSF were found decreased from
80.6 mg/dl to 46.6 mg per dL and 71.6 mg per
dL to 61.6 mg/dL respectively. The plasma
protein levels varied from 7.5 g/dl to 7.3 g/dl.
However, CSF globulins did not elevate to
detectable levels ruling out inflamatory
changes in the central nervous system. Prasad
(1987) had also reported negative Pandy’s
test for CSF globulins. The concentrations of
nitrite was of the order of 176 ug/d! in blood
and 3 mgq dl CSF samples collected in the
terminal stages. The record of significantly
lower levels of nitrite could be attributed to the
slower diffusion of nitrite from blood t0 C5F.
However, relatively higher concentrations of
nitrite were recorded in CSF. 8 h post infusion
by Prasad (1987) indicating that the rate of
diffusion was a function of time.
Histopathological assessment of liver and
kidney sections revealed mecrotit
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Certain Hacematological and
Biochemical Changes with
Corticosteroides in Experimental
Buffalo Calves

R. . Jeni and M, R. Dave
Jeparlent of Veterinary Medicine, Veterinary Coliege,
Gujarat Agricuitural University, Anand

Certain haematological and biochemical
studies with administration ot different
corticosteroides induced slight to moderate
leucocytosis and moderate to mild neutrophilia
within 24 hours post-treatment in bufiallo
calves. Nonsignificant (P/0.05) eosinopenia,
no change in haemoglobin concentration and
monocyte numbers were also recorded.
Significant (P/0-0.05 hyperglycaemia were
persisted for 48, 96 and 24 hrs after
prednisolone, triamcinelone and
dexamethasone injection respectively. Total
ptasma protein level remain unattered.

The magnitude of haematological and
biochemical variation during disease or after
corticosteroid thereby varies with the species.
To assess certain haematological and
biochemic~l response with different
conticosteroids, the present investigation was
conducted on five clinically normal male Surti
buffalo calves of six to seven months old and
75 to 100 kg body weight. Five miiilitres {mi) of
biood was collected from each calves in
sodium EDTA (2 mg/m! of blood)} containing
vials to estimate haemoglobin (Hb}, total
leucocyte count (TLC) and differential
leucocyte count (DLC) as per Jain {1986},
Biood glucose (Frankle et al. 1970) and total
rlasma protein by Biurate methods (Variey
1967) were also studied over a 24 hrs period
before various experiments to determine
normal control values.

Each calves were given 10 mg (1.0 mi)
prednisolone acetate (HostacortimH)
intramuscularly. Five days after the completion
of prednisolone experiment, 5 mg (G.5 mi)
triamcinolone acetonide (Vetalog} was injected
intramuscularly to each calves. After ten more
days, each calt was similarly injected 5 mg.
(1.25 ml) dexamethasone sodium phosphate
(Dexavet). During these expenments EDTA
blood was collected at an interval of 24, 48, 72,
96 and 120 hrs post-injection of
corticosteroids for haematological and
biochemical estimation.

Prednisolone and triamcinolone induced
significant (PL0.05) increase in TLC trom 9.05 +
0.62 thousand/cumm to 12,18 = 0.74
thousand/cumm and 10.46 =+ 0.31
thousand/cumm to 12.60 £ 0.66
thousand/cumm at 48 hrs respectively, while
dexamethasone induced significant (PL0.05)
increase in TLC from 992 + 134
thousand/cumm to 12.26 =+ 0/
thousand/cumm with in 24 hrs. Normal total
leucocyte count were found by 72 hrs after
prednisolone and triamcinoione and 120 hrs
after dexamethasone. Present results are in
coinfirmity with earlier report (Schillinger and
Bucher, 1980). Differential leucocyte count
indicated significant (PL0.05) neutrophilia at
peak level from 29.40 £ 3.08% to 38.00 =
4.26%, 30.80 + 1.65% to 40.00 + 1.82% and
36.20 + 3.95% to 45.60 + 2.7 1% respectively
for prednisolone, triamcinolone and
dexamethasone. Lymphopenia and
eosinopenia were noticeable by 24 hrs in al
three experiments. in consistent changes were
tfound in hasmoglobin level and for monacyte
number. Jain (1986) reported atypical
response 10 corticosteroid in most species
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includes Igucocytosis, neutrophilia and
|ympt_10pen|a. Bishop (1968} studied the
steroid induced eftect in animals and
concluded that leucocytosis is primarily due to
release of mature neutrophils from bone
marrow reserve and diminished rate of thier
removal_from blood. In the present study
progressive increase in glucose level in 24 hrs
with ali three corticosteroids were found,
significant (PL0.05} hyperglycaemia from 44.54
* 5.99 mg% to 80.90 + 7.24 mg%, 58.17 +
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3.91 mg7% to 73.63 t 3.34 mg% and 54.54 *
5.92 mg% to 76.35 * 3 33 mg% were persisted
for 48, 96 and 24 hrs after predniselone,
triamcinolone and dexamethasone injection
respectively. Mc Donald (1981) mentioned the
mechanism of hyperglycaemia with
corticosteroids.

The present results of unaltered total

plasma protein level are in confirmity with
earlier report (Jain, 1989).
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The present study was undertaken with the
objective of knowing the age-specific production
performance in the Patanwadi sh«ep. The data on
1038 lambings and 2150 wool production records
belonging to Patanwadi flock. Government Sheep
Breeding Farm, Patan, Gujarat State, from 1972 to
1980 were used.

The results indicated that age differences
were non-significant for number of ewes tupped per
ewe joined; number of ewes lambed per ewe joined
per ewe bred, per ewe joined at lambing : number of
lambs born per ewe lambing, number of lambs born
per ewe joined, per ewe bred and per ewe joind and
present at lambing : number of lambs weaned per
lamb born : number of lamb weaned per ewe joined
per ewe bred, per ewe joined and present at [ambing
and per ewe lambed. The peak performance was
cbserved at 4 years of age for most of the
characteristics. Year effect, was highly significant
(F<0.01) for most of the characteristics. On an
average for every 1000 ewes mated 752 ewes
lambed, 778 lambs were born, 741 lambs weaned
and 356 ewe lambs survived to joining age. Net
reproduction rate reached unity (1.114} at 5 year of
age. A tlock of 1000 Patanwadi ewes would
increase to 1000 x 1.032° (=1170) in tive tears if all
ewe offspring entered the breeding flock but were
cast after lambing at 5 years of age. Permissible
culling percentage were 23.79 for the flock under

study. The flock strength was not maintained
unless the ewes were kept till the fourth lambing.
These results alongwith the culling levels indicated
that the low reproductive efficiency may not lead to
the danger of facing a negative population growth.

The weight of lamb born per ewe joined, per
ewe bred, per ewe joined and present at lambing
and per ewe lambing showed highly significant
differences due to age of ewes as well as years
(P<0.1). The peak in weight of lamb born per ewe
lambing was at 6 years of age of ewe (2.965 kg), in
other characteristics it was 4 years of age. The
weight of lamb weaned per ewe joined, per ewe
joined and present at lambing and also per ewe
mothering showed significant differences due to the
age of ewes and the years also. The peak weight of
lamb weaned per ewe joined (13.631 kg) was
observed at 4 years of age. The peak occured at 4
to 5 years of age in other measures of weight of
lamb weaned per ewe. The annual greasy fleace
weight was the highest (1265 + 10.42 g} at 2 years
of age and declined continuously to 7 years of age.
The age and year differences were highly
significant (P<0.01). The premating body weight
attatned the peak at 4 1/2 years of age (34.988 =
0.286) and had highly significant effect of age and
years (P<0.01). Production indices viz. ILCA index
2 and Ewe Productivity Index (EPl) showed
declining trend with advancing age. The age eifect
and the year effect were highly significant for EFI
(P<0.01).

Culling rate showed significant age effect
(P<0.01) whereas mortality showed significant year
effect {P< 0.01). The total losses showed both age
and year effact significant (P<0.01).

{Received on Sth Octo. 1991}
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The study was undertaken at the ivés;tock
Reserach Station, Sardar Krushinagar to study the
sltect of body cooling in addition to shelter by
splashing with tap water daily during 2.30to 1.30
hours in summer on milk production and
physiological aspects in Mehsana b faloes and
Kankre] cows. The treatments were (1) providing
shelter as well as body cooling by sf shing with
tap water daily during 12.30 to 14.30 hours and (2)
providing shelter under shed only.

Overall average maximum and mir num
temperature {°C) in open during the period of study
was 40.16 + 0.37 and 22.35 + 1.40 respectively,
whereas, overall temperature-humidity-index (per
cent) at 7.30 and 14-30 hours was 75.10 + 1.42! and
83.57 + 0.74, respectively.

The treatments significantly reduced the
respiration rate per minute (23.49 £ 0.50 V3386t
0.91) in Kankrej cows under T-1 and pulse rate per
minute (62.45 £ 0.46 V 69.07 + 0.71) in Mehsana
buflaloes under T-1 recorded at 14.30 hours after

splashing treatments. Body cooling in addition 1o
sheltering has not significantly affected the blood
constituents in definite order in both the species
except significantly higher haemoglobin (8.47 =
0.17 V 9.18 + 0.24, g-100 ml) and haematocrit
(37.08 + 0.23 V 34.95 + 0.32, per cent) in Kankre]
cows under T-1 and =:gnificantly lower serum
sodium(135.84 + 5.39 V 141.83 + 552, m Eg/L) in
Mehsana buffaloes under T-1 and singnificantly
lower serum potassium {3.69 + 0.18 V 3.89 £ 0.20
mEg/L) in Kankrej cows under T-1.

Overall average daily total dry matter intake
was significantly higher (14.76 + 0.22 V 13.86 +
0.23, kg/day} in Mehsana buffaloes and {9.84
0.11 V 9.24 + 0.75, kg/day) in Kankrej cows under
T-1. '

Overall average daily total water intake was
significantly reduced (52.35 + 2.24 V 54,99 +'1.14,
litres/day) in Mehsana buffalces and (33.23 + 1.86

V 36.91 £ 1.25, litres/day in Kankrej cows under
T-1.

Body cooling in addition to sheltering has
significantly increased daily total milk production
(6.08 + 0.17 V 5.70 + 0.12, kg/day/buffalo) only in
Mehsana buffaloes under T-1. However, it was not
true in case of Kankrej cows.

Maximum temperature and

temperature-humidity-index at 14.30 hours were
related with different attributes studied

{Received on 7th Octo, 1991,
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The effect of feeding management and age
at handing on age at first calving {AFC) in Kankrej
heifers was studied. In all 36 heifers were divided
into three main groups of feeding treatments and
each was further divfided into two sub-groups of
age at handling. The initial age (average 608 days)
and body, weight(average 196.4 kg) was similar in

€ main groups. The heifers were fed individually
according to three different feeding schedules upto
calving, irrespective of age and body weight. The
feeding schedules were (1) one kg concentrate
mixture + 6 kg green forage(FS-A}, (2) 1.5 kg
concentrate mixture + B kg green forage (FS + B)
and (3) 2.0 kg concentrate mixture + 10 kg green

yrage. The dry fodder was provided ad flibitum. The

vo levels for age at handling were early handling
(EH) and late handling (LH). The range of age of £H
and LH heifers was 336.tc 586 and 600 ta 892 days,
respectively. All the heifers were groomed daily and
let loose thrice daily for heat detection by two bulls
i ernately. The heifer in estrus was served
naturaily.

The body weight of 250 kg was found
essential for sexual rhythmicity. The EH heifers

attained this weight earfier by 163 days than LH
group (PLO.01).

The average age and weight at first calving
was 1203 + 23 days (40.10 months) and 374.8 + 5.2

kg respectively. The age at first astrus, conception
and calving was not affected by feading schadiie,
while age at handling had significant effgct (f-
0.01). The average weight at first ostry-,
conception and calving was not influenced either by
feeding or age treatments. The early handling
reduced AFC by 126 days. In comparison with the
farm bred Kankrej heifers the AFC in experimental
heifers was reduced by 344 days (P70.01). The
reduction in AFC did not affect first lactation
production and subsequent reproduction.

The average total {daily) DM intake upto
calving was 5.91 + 0.13 kg. Feeding schedules as
well as age at handling had a significant effect on DM
intake. The daily per cent DM intake was 2.08 + 0.05.
Feeding schedules affected the par cent DM intake
significantly (P<0.05) while the age had no effect.

The daily average expenditure on feeding
was Rs. 5.09 t 0.12 per head. The feeding
expenditure increased due to levels of feeding as
well as due to age groups significantly. The average
cost of feeding per day in FS-A was Rs. 4.30 + 0.06.
The average cost of feeding EH heifers was Rs.
4.96 £ 0.18. The least cost of feeding was Rs. 4.17
+0.06 in EH heifers raised on FS - A.

The ADG in body weight was 131.3+ 9.2 gm
during the experiment and it was not influenced
aither by feeding or age treatments.

The feeding schedules and handling age did
not alter blood levels of Hb, PCV, glucose and TSP.
However, at estrus conception and calving, most of
these constituents increased significantly over the
pre-experimental level (P<0.01).

It appears that 1 kg concentrate mixture + 6
kg green forage with ad fibitum dry fodder from 15
manths of age till calving will reduce AFC withgul
atfecting production and subsequent reproduction
in Kankrej heifers,

{Received on Vil Qcto. 1991
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