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Studies on Cultural and Chemical Weed Control in Mustard 

(Bras_sica ca,npestris) . 

R. L. Rajput, D. S. Gautam and O. P. Verma 

JNKVV-Zonal Agricultural Research Station, Morena 

ABSTRACT 
The experiment was conducted durin 1985 8 

R
e·erach Station Morena (MP) to t d h g • 6 a nd 1986•87 at JNK\'V, Zonal .-\grkulrural 
s ' . s u Y t e effect of cultural and h I I h d f 

• raya Results shows that two h d 
I 

c em ca met o :- o wt>ed conrrol 
~~gnifica.nth• higher seed ' ' ield les:n wdeed ngs 3~ an!! 45 DAS and lsoproturon 1 kg/ha rt>cord t>d 
s . ., , wee population and dn wed bi 
cultural and chemical herbicides and ,,,eed ' ('heck • omass as compart-d to otht>r 
of isoproturon 1 kg/ha proved its superlorlty . • The technical feaslblllt)· and t'conomic ,· iabilily 

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 
resulting in yield losses upto 25-80%. Weed 
control in mustard at the initial stage of crop 
growth is most important since crop weed 
competition is maximum at this stage. The use 
of weed management methods (cultural and 
chemical) should be technically effective and 
economically viable. Although various weed 
control measures have been suggested in the 
pas~ (Bains et al., 1971; Singh et al., 1986). 
Their economics based on the marginal cost 
con~ept has not . been reported so far, 
particularly in mustard. Therefore, the present 
investigation was carried out to study cultural 
~nd chemical methods of weed control in 
mustard. 

MATERIALS AND METHODS 

r b' Field experiment was conducted during 
J~ 1 season of 1985-86 and 1986-87 at 

KVV-Zonal Agricultural Reserach Station, 

1 

(Rf.•cdn•d 0 11 5th J ,mr. /Q9J) 

Morena (MP). The soil was sandy loam with pH 
7.8 EC 0.12 ds/m, organic carbon 0.69% and 
initial available N, P, K 185, 16 and 288 kg/ha. 
respectively. There were twelve treatments 
i.e. four cultural methods(weedy check, one 
hand weeding by khurpi at 30 DAS, one 
weeding by hand-hoe at 30 DAS, and two 
hand weeding by khurpi at 30 and 45 DAS) 
and six herbicides (methobenzthiazuron 1 kg 
a.i./ha, pendimithalin 0.75 kg and 1 kg a.iJha, 
isoproturon 0.75 kg and 1 kg a.i./ha ; 
metazuron and 2, 4-D, 1 kg a.iJha each) 2, 4-D 
was applied in 1985-86 and metazuron was 
applied preemergence. Ttie experiment was 
laid out in a randomized bl')ck design with four 
replications . Mystard variety pusa bold was 
sown in raws 30 cm apart using 6 kg seed/ha. 
Half of the N (40 kg/ha) alongwith 30 kg P20 5 
and 20 kg K2O 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. 
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RESULTS AND DISCUSS ION 

(i) weed studies 
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 Convolvlus 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 appreci·ably 
decreased with increase in frequency of 
cultural practices (two hand weedings) as 
compared to chemical methods during both 
the seasons. Two hand weedirigs at 30 and 
45 DAS recorded significantly less . weed 
population as compared to other cultural and 
herbicidal treatments (Table 1 ). lsoproturon 
one kg/ha gave excellent control of both 
grassy as well as broad leaf weeds. It was more 
effective against broad leaf weeds and 
Asphodelus_ .tenuifolius. Pendimithali_n only 
partial controlled the grassy as well as broad 
leaf weeds and failed to control Asphodelus 
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 g/m2 in 85-86 and 
1986-87, respectively. 

(ii) Yield attributes and yield 

. Si~nificantly higher pooled values of 
yield attnbutes viz ., number of pods and their 

GAU RES. J. 199, 
.). 18 <2 

weight/plant (Table 2) were recorded ) 
two hand weeding at 30 and 4S DA under 
isoproturon 1 kg/ha. The favourable eff! and 
these characters may be due to les ct 0n 
competition for ~ oi~ture and nutrients~ ;~ed 
was a substantial increase in seed , . 

1 
ere 

d 'th . . f y1e d of mustar w1 increase in requency of c It 
practices (Table 2). The highest seedy~ 1~rai 
1993 kg/ha was recorded with two ~ of 
weedings at 30 and 45 DAS. Cumula~.nd 

effect of cultural practices facilitated be;;e~ 
growth and pod development, greater era 
canopy with less weed competition an~ 
consequently higher seed yield. lsoproturo 
proved its superiority among all the herbicides° 
The lowest seed yield of 151 O kg/ha wa; 
recorded with unweeded check. 

(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 return over 
control closely followed by isoproturon 1 kg/ha 
(Table 2) . The weed control efficiency of two 
hand weedings and isoprot_uron 1 kg/ha were 
76.9 and 61 .3 per cent, respectively. 

After considering the marginal cost and 
percentage range of return with the technical 
feasibility and economical viability of 
treatments, isoproturon 1 kg/ha was the best 
compet~tive as compared to two hand 
weedings due to low marginal cost on high~r 
percentage rate of return per kg of grain 
production. Similar results, were also reported 
by Dhondyal (1990). 

Though some chemical herbicides, 
h d contra s ow lowest marginal cost but wee 8 

efficiency and pe~centage rate o! returnb:e;). 
not found economically competet1ve (Ta be 
Therefore , isoproturon 1 kg/ha ~ii~ides 
recommended as preemergence he d 1110s! 
for the mustard tor controling the wee 

5 

economically. 
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TABL E 1 

Effect of different herbicides treatments on biomass/plant, pods/plant, density of weeds, biomass of weed s 
during the years 1985-86 and 1986-87. 

r Biomass (g)lplant No. of pods/plant Density of weeds (No.!m2) Biomass of weeds (;Jlm2) 
--\ 

TreaJments j 
~o weeding 

1985-86 1986-87 1985-86 1986-87 1985-86 1986-87 1985-86 /986 -87 
-- - -- -

43 .3 42.6 148 193 52.0 42.8 4 J .o 223.3 
(42.9) (] 70.5) (4 7.4) ( 132.2) 

One hand weeding (hoe) 52.6 47 .8 194 202 4 1.0 3 1. 3 I I .5 126.7 
(50.2) (] 98.0) (36.2) (69. I ) 

One hand weeding (Khurpi) 53.4 48 .6 217 203 24.2 21.3 8.8 73.3 
(5 1.0) (210.0) (22.8) (-ll.0J 

T 1.1.·o hand weedings 59.9 57 .5 257 203 14. 7 11.5 6.7 66.7 
(30 to 45 DAS) (58.7) (230.0) ( 13.1 ) <36. 7 J 
Melhabenzthiazuron 49.7 43.3 178 189 37.0 32.5 14.7 I 90.0 
1 kg a.i. / ha (46.5) (183.5) (34 .8) (102.3) 
Pendimilhalin 0.75 kg 48.9 46 .8 167 178 39.2 32.8 20.9 166.7 
a. i. /ha (47.8 ) (I 72.5) (36.0) (93.8) 
Pendimilhalin I kg 51.9 52 .3 171 185 34.0 24 .0 15.9 153.3 a. i./ha (52. l) (I 78.0) (29.0) (8 --l .6) l.soproturon 0.75 kg 52.6 52.0 197 185 28.0 28.0 15.2 133 .3 a.i./ha (52.3) (191.0) (28.0) (74.2) Isoprowron I kg 59 .6 53 .. 5 226 198 20.2 15.5 13.4 I 00.0 a.i./ha (56.6) (212.0) (17.8) , Metaxuron 1 kg a.i./ha (56. 7) 

46 .2 192.0 39.8 133.3 2.4-D Na sah 1 kg a.i./ha 52.9 195 44.5 2-l.0 CD at 5% 0.6 I 6.55 17.05 15.09 . I. I 6 1.24 ➔ . 9..i 5 . 14 
'- ---- -- - (3.53) (12 .68) (0.84) ~ 0.37) _; Figure in parenthe~ shows pooled value of two years. 
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TABLE 2 

Effect of different herbicides on yield, economics and weed control efficiency in mustard during both the years 
1985-86 and 1986-87. 

Seed yield Weed conlrol Pooled over two y_eras RaJe of 

TreaJmenls 
(kg/ha) efficiency Additional Matrginal return (%) 

yield/return cost 
85-86 86-87 85-86 86-87 over conlrol (Rs/kg) 

No weeding 1704 1316 

(1510) I 

One hand weeding (hoe) 2225 1487 71.95 43.26 346 1.87 75 

(1856) (57 .6) (2595) 

One hand weeding (khurpi) 2197 1553 • 28.5 67 . 17 365 0 .95 86 

I (1875) (72.8) (2738) 
I Two hand weeding 2320 1667 ~3 .65 70.12 483.5 1.86 98 
I (30 and 45 DAS) (1993) . (76.9) (3626Y 

I 
Merhabenzthiozuron 1960 1420 64.14 14.91 180.5 1.35 44 
l kg a.i./ha (1690) (39.5) (1350) 

Pendimithalin 0.75 1960 1430 49.0i 25 .35 185.0 0.93 65 
Ii t. a.i./ha (1695) (37.2) (1338) 
Pendimithalin l lit. 2007 1534 61.22 31.34 260.5 0.8 1 46 
a.i./ha (1770) (46.3) (1950) 
lsoproturon 0.75 kg 2083 1458 62.93 40.30 260.0 1.27 • 99 
a.i ./ha (1770) (51.6) (1950) 

lsproturon 1 kg a.i./ha 2272 1600 67.32 35.35 426.0 0.99 62 
(1936) (61.37) (3195) 

., Metoxuron l kg a.i ./ha --- 1581 -·-- 40.30 
2,4-D Na salt J kg a.i./ha 2083 ---· 41.46 
CD at5% 363.37 188 .44 

(191.20) 

Figures in parenthesis shows pooled yield, average weed control efficiency and additional returns. 
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Correlation and Regression St d" . • • u 1es m Nager 
5 · N. Goyal and Sudhirkumar• 

Department of Genetic and Plant Breeding, Sukhadia University, Udaipur 

ABSTRACT 
Regression anal"s i , d IIH' .a . •' s ma e on 3 5 varietie , f • G • • variabl es da)'S to maturity , number of : . o I n1ger ( u,zolrn ab~•ss i11 ica Cass.) r e ve al ed that 

a ccou_nted for 84.4% variabilit y of total , r~_n,_ 1es, _n11111~er of cap1tula and seeds per capil ulum 
sclt>ct1on , an index based on th .. . _\ar1at1on m yield. For in crea sing th e effi c ien cy f 

e se variable 1s suggested . • o 

INTRODUCTION 

_One of the chief objective of every 
b~eedmg programme is to obtain increased· 
yield . As this character is determined by 
complex gene action , selection of such 
character must be based on combination of 
characters related to it. Moreover, continuous 
selection for a character may result in loss of 
?ther characters which may be of equal 
importance (Hazel , 1983). Since selection 
based on number of characters not only 
reduces the possibilities of loss of 
character/characters, but also increases the 
efficiency of selection and higher genetic 
gain. Selection indices based on discriminant 
functions are helpful in determining the 
combination of characters. Niger which is a 
minor oilseed crop, has such information very · 
limited. The present study was therefore 
conducted on selection indices based on 
regression analysis in niger. 

MATERIALS AND METHODS 

35 indigenous niger varieties 
representing all important niger growing states 
were planted in randomised block design with 

(Recei ved on /611, Jam1.. l 98l ) 

thr~e repeats at Rajasthan College of 
Agriculture , Udaip~r, in 1981 by following 
usual crop production practices. Data on s 
randomly selected plants were recorded for 
days to flower, days to maturity, number of 
bra~ches, plant height, number of seed per 
cap1tulum, number of capitula and seed yield 
per plant. Correlations were computed as per 
Panse and Sukhatme ( 1967) and their 
phenotypic values were used for constructing 
s~le~ti?n indices which were arrived by 
d1scnminant function technique (Smith , 1936). 
Characters which had high direct/indirect 
positive affect along with positive correlations 
with yield, were considered fo·r computing 'b' 
values which were analysed by Robinson et al. 
(1957) method/ . Finally the multiple 
regression equation wa~ fitted by substituting 
the 'b' values which was as under : 

RESULTS AND DISCUSSION 

A high significant difference was noted 
among varieties for all the characters studied. 
Yield was found to be significantly and 
positively associated (Table 1) with number of 

---------- -- -
Present address : Associate Research Scientist, Gujarat Agril. University, Maktampur-Bharuch-392 012 

6 



TABLE 1 

Correlation and path analysis in niger. 
-

Plant Days to Days to Number of Number of . Seeds! Seed Herita-
I Character 

J,eigJ,t flower maturity branches capitula capirula yield bility (l,2 ) < '>· 
Plam helg.ht 0.307* 0.353* 0.9 16** 0.924** -0. 163 -.360* 9.20 

(-2.085) (-1.540) (1.833) (0.870) ( 1.466) (-0. 180) 
Davs lo Oower 0.930** 0.54 7** 0.194 0.070 0.067 98.32 

(-0.640) (-5.016) (4,829) (0.520) (0.308) (0.066) 
Days tc maturity 0.720** 0.260 -0.176 0.684** 99.26 

(-0.736) (-4.664) (5.192) (0.675) (0.4 12) (-0.195) 
l\um:,er of branches 0.423 ** 0.341 0.277 52.64 

(- 1.910) (-2.743) (3.686) (0.950) (0.671) (0.377) 
!\umbe: of capitula 

0.488** 0.979** 66.34 
(-1.926) (-0.973) (1.350) (0.402) ( 1.586) (0.540) 

S~ per capiLUlum 
0.682** 63. 71 

'-
(0.340) (0.301) (-0.914) (-0.324) . (0.774) ( 1.107) - --

• ,, • .s ' fj 5 • !gm icant al and 1 % respectively . 

F t t..:Jcl- in parenthesis are path coefficient values. 
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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 ar,d 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 significant (Table 2) depicting very well 
dependency of yield on these characters. 

TABLE 2 

Analysis of variance. 

Source d.f. s.s. 

Regression 4 160.11 32 

Error 64 224.-7292 

REFERENCES 
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Multiple regression equation using 'b• 
values of these four variables was construct 
~ : ~ 
Y = 0.5159 - 0.0005 X1 -0.0035 x2 + 0.0342 x

3 
+ 

0.062 x4 

The results showed that these four 
variables contributed about ·84.4% variabi lity of 
the total variation in yield (R = 0.9184°). It 
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 of 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 should be done through 
days tp maturity, number of branches, number 
of capitulum and seeds per capitulum for 
attaining rapid gain in yield. • 

Robinson, H. F., Comstock, R. E. and Harvey P. 
H. 1951. Genotypic and phenotypic 
correlation in com and their implications 
in selection. Agron. J. 43 : 282-87. 

Sahu, D. P. and Patnaik, M. C. 1981. Variabilily. 
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nd 

S. K. Sinha 
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ABSTRACT 
Oiff<'r<'ntial response of t wo wheat varl etie I 

with two potent chemical ntut • s n M1 generation was b 
1 

, agen s viz. Eth •I o ta ned, when treated 

p
2

r2m<'f<'rs such as Mutation Ind • ) methane sulphonat d 
qu2ntifative data on growth ex ~nd Strees Response Index basl e an Sodium azid e. Two respectivel y we . ' ng on pollen traits and 
n1utagens as mutag<'nic and st re use<I for comparing the som e . . ress causing agent It I response of varieti t 
of phys1olog1cal damage for wh· h . • s possible to Induce us f 

1 
• es 

0 

- 1c selection of 
I 

e u mutations with les 
C'onsid cred mos t important . appropr ate mutagen its dose· d h s · ' an t e genotype is 

INTRODUCTION 

Mutation breeding is considered as an 
useful_ supplement to conventional breeding. 
lndu_ct1on of useful genetic variations is a more 
de~,r~?le goal than simply increasing 
vanabihty. The present study was carried out to 
determine differential response of genotypes 
!o the mutagens in th~ form of mutagen 
induced stress and induced micromutations 
ba~ing on the variability in some quantitative 
traits and pollen traits respectively. This work 
emphasizes the economy in investment by 
selection of M 1 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 
prerelease varieties viz ., OW 32 (two-gene 
dwarf) and OW 13 (semi tall) were treated with 
two chemical mutagens such as Ethyl 
rn~thane sulphonate (EMS) and Sodium 
~Zide. (SA). The concentrations of EMS and 
A were 0.5% , 0.25% and 0.02%, 0.01 % 

respectively with treatment period of 6 hours 
and presoaki ng of 12 hours at room 

(Received on 29th May. 1991) 

temperature of 26 ± 1 oc . Distilled water and 
phosphate buffer at 3.0 pH were taken as 
control for EMS and SA treatments 
resp~cti_vely · The observations on 
germination, flowering, seedling survival and 
young plants surv~val 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% 
IKI_ so_lution in low power and high power 
obJect1ve 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), SJ:iike length, peduncle 
length, spikelet number, 4rain number, length 
of 1st, 2nd and 3rd leaf sheath. 

9 

Three different aspect of variation in 
pollen traits such as pollen sterility, reduction 
in pollen size and increase in its size variability 
compared to control population were used to 
obtain a rough measure of mutational 
response in each variety . Former trait was 
used as an index of chromosomal mutations, 
while later two indicated occurence of 
presumable factor mutations. Sampled plants 
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 (Ml) was 
calculated as follows : 

Mutation Index (M.I.) ::: Total scores 
t--Jo. of plants x 3 

Plants within population of different 
treatments were further categorised as Type I, 
Type II and Type Ill, where Type I was believed 
to carry only chromosomal . aberrations 
(evidence from sterility), Type II plants carrying 
only factor mutations (evidence from mean 
pollen size and or coefficient of 
variability/range of pollen size) and Type Ill 
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 (SRI) for each treatment 
variety combination after 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 

GAU RES . J. 1993. 18 (2) 

regarding phenotypic expression of 
quantitative characters under 'stress' and 
'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 o to 
2 since in the event of no change or reverse 
change the score given was zero for both 
mean and C.V. (2) For flowering appreciable 
delay in first flowering was given an index 
score of 1 and increase in range of flowering 
was also given the score 1. Conversely 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 1 0 % • 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 Oto 
30) divided by maximum value 30 to obtain SRI 
with maximum value 1. Table 1 (last column) 
indicates that SRI values were smaller but 
more variable in ow· 32 compared to higher 
but consistent vall,le in OW 13. 

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 effects could be 
used as a simple approach to the problem of 
quantification of stress response. Following 
this approach a 'stress response index' (SRI) 
was calculated for each variety combination. 
The rational was obtained from the 
observations of Johnson and Frey ( 1967) in 
oats and Sinha and Patnaik (1969) in rice 

In mutation breeding experiments, 
mutagens with low physiological effect and 
strong genetic effects are desirable. A number 
of M 1 parameters .have been recognised as 

possible indicators of M2 mutation frequency 

(Blixt et al., 1964; Rana and Swaminathan, 
1967; Savin et al., 1968; Karunakaran and 
Kiss ; 1971). In this study, average pollen grain 
size and pollen size variation were used as 
possible indicators of M2 mutation frequency, 

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

Despite limited number of pollen criteria. 
differential response of genotypes and 
different effects of the two mutagens could be 
clearly distinguished vide Table 1 showing 
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TABLE 1 

Mutation index, Frequencies of Type I, Type 11, Type Ill plants and stress response 
index in M1 population. 

Trl'atment M.I . No . . o.f No. of No. of Type II Frequency SRI 
Type I Type II Type Ill frequency of all types 

, V l Tl 0 .344 12 5 

V l T2 0.178 3 5 

IV 1 T4 0.074 3 1 

V1 T5 0 .010 1 

V2 T 1 0.089 2 4 

II Y2 T2 0.130 2 6 

V2 T4 0 . 100 2 2 

V2 T5 0 . 174 4 

Y1 = OW 32 T1 =0.5% EMS 

v2 =OW 13 T2 = 0.25 % EMS 

M.I. = Mutation Index 

SRI = Stress Response Index 

relationship between Type II and overall. If 
Type II M1 plants t ruely represent those 

carrying only factor (gene) ~utations,. the 
increase in this ratio could provide an estimate 
of the expected M2 families segregating for 

mutation exploitable for crop impr?vement. 
Applying this criterion Sodium . azide (SA) 

Id to be more useful in the sense wou appear . 
that along with increase in overall frequency, 
the Type II p lant frequency wou ld 

. I increase. By the same 
corresponding Y Id be considered 

d • k OW 13 cou . yar st1c • S d SA mutagenes,s 
responsive to both EM an •red way than OW 
(at lower dose) in a morebde~ore sensitive to 
32, which appears to \h EMS ow 32 did 
EMS but not to SA. _But w,e II freq'uency even 
not show increase in :YP ·n overall M1 
with about two fold increase , 

mutant plant f~~q~~;eci. of mutagens o~ the 
When t . ed from both mutational 

. • s examtn bl 1) vanet1es wa se point of view (Ta e , 
and stress respon emerged. 
the following picture 

7 0. 166 0.80 0.37 

4 0.166 0.40 0.27 

1 0.037 0.19 0.70 

0.033 0.03 0.23 

1 0. 133 0.23 0.67 

2 0.200 0.33 0.57 

1 0.100 0.25 0.63 

3 0.190 0.38 0.67 

T4 = 0.02%SA 

T5=0.01%SA 

Variety Response to SA Response to 

OW32 

OW 13 

EMS 
Low mutational High mutational 
response relative response 
to stress response . relative 

to stress 
response 

Medium mutational Medium 
response relative mutational 
to stress response response 

relative 
to stress 
response 

It reveals high variability in the response 
of OW 32 to the chemicals as mutagenic and 
stress causing agent. On the other hand OW 
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 II and all types of M 1 plants, (ii) 

mutational response relative to the induced 
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stress. These observations further suggest (a) 
that the physiological effects of SA are entirely 
different from those of EMS, (b) that EMS is a 
broad spectrum mutagen compared to SA, (c) 
that mutations re lative to the induced stress 
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ABSTRACT 
t)lalh-1 anah·s ls was carried out b . • • 

\h~Ntch) ialonttwlth their 28 h brlds y , using eight ·parents of Okra (Abelmouhus euulenln (L .) 
~,~kd S:l~nlflcant differences f~r al~ . 1 hese were evaluated for . heterosls. Analysis of variance 

~ dlNI mah' rial Th the characters Indicating the presence of genetic diversity in 
CM ~ u 'td f • fl e amount of heterosis was high for number of pods per plant and yield per 
,ia••· m, t' rah' or r s t frutlng node, pod length, pod girth, internodal length and plant height 
•11ilt n 'nlalning characters exhibited l h • ' . ~ · ow eteros1s. The most heterotic hybrids for yield per plant 
•'t-r(' _Padra 18•6 X KS-312, Punjab Selection x KS -312, Parbhani Kranti x Padra 18-6 and Punjab 
S<'IKIIOn x Padra 18-6. 

(Received on 22nd Janu. /991 ) 

INTRODUCTION their 28 hybrids were planted during kharif 
1989 in a randomized block design with three 

Okra (Abelmoschus esculentus (L.) replications. Each plot consisted of a single 
Moench} is an important delicious vegetable row of 2.5 m length. Inter and intra row 
cultivated extensively throughout India in distance was kept 60 cm and 25 cm, 
summer and rainy seasons. · respectively, accommodating 1 o plants per 

Exploitation of hybrid vigour in okra has plot. From each plot five competitive plants 
been recognised as an important tool by the were selected at random for recording the data 
breeder for increasing the yield. The aim of on days to flowering, days to first picking, first 
present study was to spot out the best fruiting node, pod length, pod girth, number 
combinations of parents giving high degree of of pods per plant, number of nodes on main 
useful heterosis. stem, internode length, plant height and yield 

MATERIALS AND METHODS per plant . Relative . heterosis and 
heterobeltiosis expressed by the hybrids, was 

Eight diverse genotypes of okra viz., calculated as the deviation of hybrid from its 
Gujarat Okra-1, Punjab Selection, PB-57, mid parent and better parent, respectively. 
Parbhani Kranti , Padra 18-6, KS-312, 
Selection-2 and AE 36-2 were selected for the RES UL TS AND DISCUSSION 
Pre-sent study. These varieties were crossed Analysis of variance for experimental 
in all possible combinations excluding design revealed significant differences 
reciprocals during summer 1989. A set of 36 among genotypes for all the characters 
?:notypes comprising of eight parents and . 
•p; - - - - - . . uthor to the GAU, Sarda, Krushinaga,. 
••p 01 M.Sc. (Agri .) thesis submitted by the s~nio~a . Road GAU Amreh-364 601. 

resent address : Agricultural Research Station, ena ' • 
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indic~ting . th_~ ~resence of considerable 
genetic vanabrhty rn th~ studied materfal (Tr1blo 
1 ). Parents and hybnds differed significantly 
for all the characters . The diversi ty among the 
p_ar~~ts ultimate ly resulted into l1ybrids 
s1gnrf1cantly different from each other. The 
parents Vs hybrids comparison indicated that 
means of hybrids were significantly different 
from that of parents as a group for all the 
characters exce_pt days to first picking, number 
of nodes on main stem and internodal length. 

~everal crosses exhibited conspicuous 
heter~trc response over mid parental values 
for drfferent characters . Th e measure of 
heterosis over mid parent value has limited 
co ~merci~I value. Therefore , from practical 
pornt of view, the haterosis may better be 
measured in term of superiority of F 1 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 
relat ive heterosis and heterobeltiosi s 
respectively. Hybrid Gujarat Okra-1 x Punjab 
Selection exhibited lowest significant relative 
heterosis(-11 .63) and heterobeltiosis(-10.75). 
Similar results were also 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 
Vi ruksha ppa ( 1977) obse rved negative 
heterobeltiosis. For first fruiting node, only two 
hybrids showed significant negative relative 
heterosis , whereas none of the hybrids 
exhibi ted negative hete robeltiosis . Th e 
flowering at a lower internode wil be helpful in 
increasing the number of pods per plant, 
therefore , the hybrids exhibiti ng negative 
heterosis were considered as favourable for 
this character. These results are in agreement 
with the results obtained by Elangovan et al., 
( 1981 ) and Poshiya and Shukla ( 1906) . In 
case of pod length , thirteen and eight hybrids 

GAU fU~S. J. 199") 
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manifested signifi cant posit" 
hoterosis and heterobeltiosis , 

I
~: re1_ative 

Moderate heterosis was obse Pect1veIy_ 
character. Similar results were rved for this 
Sharma and Mahaj~ n (1978) ~Ported by 
Oh k • artap a an ar (1980) , Elangovan et at , 198 

nd 

Poshiya and Shukla ( 1986). For 
1
) ~nd 

nine and eight hybrids exhibited sPod fg1rth. 
. . . igni ic.ant 

posrtrve heterosrs over mid parent and b 
pa t r I P.tter rte~ , r

1

~s~ec rve y. Thicker pods be'/ond 
cer arn rm,t are not preferred by the 
c?rtnhsud~erst

1

• Howe~er, pod length and pod 
gr ,rec y contribute to yield and hen 
their positive values increase the total yie~e 
T~ese results are in agreement with Lal and 
Snvastav (1973), Lal et al. (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 heterobeltiosi s. 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 al. (1981). 
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. Only one 
hybrid Punjab Selection x Parbhani Krant1 
showed desired significant negative heterosis 
over mid parent for intemode length. None or 
the hybrids manifested significant negative 
heterobeltiosis. Similar results were reported 
by Lal et al. (1975 ), Changani and Shu1>.la 
( 1985) and Poshiya and Shul-.la ( 1986) for 
plant height , th irteen and t,va hyb

11d5 

manifested signi ficant posi tive rd l_ative 
heterosis and heterobeltiosrs, respectivelih 
Plant t10ight with shorter int_ernod~~ ien1itJ 

plays an important role ,n 1ncrea51
~
9yield 

number of pods per plant as well as Po and 
I ( 1981 ) Dhillon 

per plant. Elangoven et a . • 1 ( 1 ga6) 
Sharma( 1982} and Maksoud et a 
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TABLE 1 

Analysis of variance (mean squares) for experimental des ign for different characters. 

Source of D.F. Days to Days to First Pod Pod Number Number of Inter Plant Yield 
,·ariation flower- first fruit- /en- girth of nodes on nodal height per 

ing picking ing gt It pods per main length plant 
node plant stem 

Replica tio ns 2 3.867** 3.219* 0282 0230 0.033 um l.Ot5 0.219 68375 21.750 

Genotypes 35 I 1.093** 12.249** 1.286** 9.156**" 0.538** 19.744** 9.496** 2.902* 628.550** 2338.593** 

Parents 7 13.089** 16.613** 1.417** 3.205** 0.341*"' 23.334** 16.512** 3.977* 881.781** 1782.469** 

Hybrid~ 27 10.685** 11.5 l 9** 1.198** 10.941** 0.590*"' 14.397** 7.885** 2.724* 565.738** 2301.591•~ 

Parents Vs. 1 8.156** 1.438 2.761** 2.619** 0.524** 138.973** 3.879 0.183 551.875** 7230.500 .. 

Hybrids 

Error 70 0.471 0.6<1) 0.1~ 0326 0.022 4.012 2.688 0.394 13.679 n.009 

•, *"' = Significant at 5% and 1 % level of significance, respectively. 
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TABLE2 

Heterosis in percentage over mid pa rent (MP) and better parent (BP) for various character• . 

,· 

I 
Days to flowering Days to firt picking First fruiting node 

Cr()ssc., 
MP BP MP BP MP -

J 2 3 4 5 6 

G-1 >. P.S. 
G-1 >.. PB-5-
G-I X PX . 
G-1 >.. Pad.rs 18-6 
G-1 x KS-3 l '.; 
G- I :i.. Selecuon-2 
G-; >.. AE 36-2 
PS. >.. PB-5-
P.S >.. P.K. 
P.S. >- Pad.ta 18-6 
P.S. >.. KS -3 12 
P.S. >.. SelecLion-2 
P.S. >. AE 36-2 
PB-5i >.. P.K. 
PB-57 >.. Pad.ra 18-6 
PB -5i >. KS -31 2 
PB-57 >.. Seleclion-2 
PB-57 >.. AE 36-2 
P.K. >. Pad.ra I 8-6 
P.K. >.. KS -3 l 2 
P.K. >.. Selecuon-2 
P .K. >. AE 36-2 
Padra I 8-6 x KS-3 I 2 
Padra 18-6 >. Sele .-2 
Pad.ra 18-6 >.. AE 36 2 
KS -3 I '.2 >. Sdc. -2 
KS-3\ 2 >. AE 36-2 
Se\ec\\on -1 >. AE 36- 2 
S.E.;_-- •• 

-11.63** 
0.00 

-1.01 
-2 .70** 

-0.71 
-4.08** 

-1 .67 
-2.95** 

4.67* 
-1.00 

-3.16** 
-10.44** 

-J.99* 
0.33 

-6.00** 
5.59** 

0.00 
-0.99 

-7 .89** 
7.47** 

-1.71 
0.67 

7.1 4** 
3.43** 

1.01 
().00 

4.59•• 
·' T\ .. 

CJ .41.J 

-10.75** 
1.33 

-0.67 
-2.04 

5.28** 
-2.75** 

-1.35 
-2.64** 
-3.37** 

0.67 
3.77** 
-8.28** 

-1.34 
2.03 

-4.08** 
13.53** 

2.77* 
0.00 

-7.49** 
13.53** 

-0.68 
1.36 

12.79** 
4.1 4** 

2.04 
4.5 1""" 

\) .280 

2.07 
0 .56 

-10.22** 
1.85 
0.63 
1.90 
0.66 

-2.53* 
-1.86 
-2.14 

-3.41 i 
0.31 

-0.98 
-10.35** 

-2.15 
0.62 

-4 .38** 
5.88** 

0.63 
0.00 

-6 .33** 
7.95** 

-0.63 
0.62 

7.38** 
3.21 ** 

1.26 
-0.67 
2.63* 

-3.15° 
0.59 

,. ••• .. 'i>il!,",\,c.._.,, .. , ~•r, .... o l 'J-. \"""' ,,1 ••1',11il11.<>11u, 11:1>pc1.:1,vcly. r r --y -___,=c~ , - .,_ - - ------- ---

-9.38** 
3.13* 
0.64 

3.2 I* 
7.06** 

-1 .29 
-1 .24 
-1.84 
-2.49 
2.56 

6.34** 
-8.33** 

-1.85 
l.88 

-1.92 
14.09** 

3.21 * 
0.61 

-5.13** 
14.79** 

0.63 
1.26 

12.68** 
3.21 * 
3.2 1 

4.23** 
9.87•* 

-1.29 
0.68 

2.06 
21.98** 

-3.45 
13.54** 

-9.09* 
21.65** 
12.71** 

l.91 
2.97 
2.73 
4.90 
-4.51 

-7.18* 
-4.21 

14.42** 
4.17 
-0.95 
3.55 
3.00 

9.78* 
4.95 

14.29** 
14.85** 

-2.73 
2.42 

14.7 I u 
12.04•• 
14.83 .... 

2 . .\2 

BP 
7 

19.35** 
33.82** 

1.27 
31.46** 

-3.62 
42.31** 
22.97** 

8.03* 
14.17** 

3.58 
15.00** 

-4.46 
-0.92 
0.00 

20.15** 
7.58 
5.05 
4.1 3 

13.18** 
10.87* 

16.47** 
18.62** 
24,68** 

-1.93 
8.27 

25. 1 ** 
15.00""' 
22.5 lh 

2.66 

Pod length 

MP BP 
8 • 9 

8.11 * 
21.95** 
19.80** 

4.85 
11.55** 
10.32** 
12.19** 

-12.89** 
12.20** 

-14.34** 
-1.60 

-19.81 ** 
-1.32 
-1.14 

-28.62** 
-14.29** 
-35.22** 

4.90 
3.24 

14.11** 
-23.56** 

-0.79 
16.80** 
24.93** 
23 .10** 

2.19 
35.o I • • 
26. lci"' 

(l .H) 

-3.79 
9.52** 

14.87** 
-1.49 
5.89 
5.11 
8.44 

-1 3.77 
3.78 

-19.17** 
-8.09* 

-25.37** 
-9.42** 
-7.68** 

-31.98** 
-19.18** 
-39.13** 

-2.80 
1.07 

12.92"'* 
-24.07** 

-1.62 
15.52...,. 
23 .09 ..... 
I Q.52 .. • 

I.SO 
33. ltl •• 
2-J .:\) • • 

0.-J, 

Pod girth 

MP BP 
JO 11 

2.56 
? -_ _ ) 

12.91 "" 
-11..68° 

13.43 *" 
-2.86 

13.70 .. 
I. i 0 

24.17 .. 
-6.30 .. 
10.67*~ 

-2.99 
2.40 

14.71 ..,. 
-1.~ 
-~.]] 

-6.8:2•· 
18.3~--­

-3 .04 
' -- - -0 

3.~5 
5 __ ;o • .. 
--4.00--

0.53 
-5.12 .... 
-5 .8"'1 .,.., 

3.5"" 
U .95 ,.. 

0.10 

0.1 2 
-2.91 

i . 79** 
-13.41** 
10.61 ** 

.5.35-­
!0.0** 

-!.r 
21.3-u 
-! J2gu 

5Al ... 
-3.18 
I Ai 

!J .68U 
-3.05° 
-9.7~"'* 
.Qj6.,. 

15.671'• 
-9.7~ ... 
-9.28 ... 

1.10 
3.86 

--4.53* 
-J.Q/ 

-9.9-l"• 
-I0.50"' • 

-:.~, 
1.:. I I n ----

0.1: 
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TABLE-2 (Contd) 

Number of pods per plant Number of nods 011 mai11 stem lntemodal length Plant lreight Yield per plant 

Crosses 
MP BP MP BP MP BP MP BP MP BP 
12 13 14 15 16 17 18 19 20 21 

G-1 x P.S. 14.12 -4.72 11 .66. 10.53 17.52* 58.14** 5.67* 3.37 14.18** 3.54 

G-1 x PB-57 1.12 -3.63 4.96 4.96 -7.85 14.59 0.58 -4.53 11.45** 4.20 

G- 1 x P.K. 19.28 9.43 -11.48 -12.20 33.41** 70.40** 7.55** 0.90 3.54 -3.42 

G- 1 x Padra 18-6 9.11 1.00 -0.36 -12.73** 21.21 * 39.53** 3.69 -2.11 5.29 ~.38 

G- 1 x KS-312 33.82** 9.20 11.24 4.75 20.85* . 35.06** -10.41 ** -1 5.61** 24.97** 11.21 • 1 

G-1 x Selection-2 -4.51 -6.35 4.63 l.96 -0.46 30.02** 4.12 -0.17 I 1.02* 6.00 I 

G-1 x AE 36-2 -3.27 -5.90 2.96 -6.61 -8.20 -1.06 -6.32* -25.13** -1.04 -f07 

P.S. x PB-57 38.83** 11.53 -7.98 -8.91 .1.55 8.53 11.51** 8. l 3** 14.36** -234 

P.S. x P.K. 25.08 12.7 l 2.64 2.43 -15.1 5* -11.43 4.12 -0.24 1.19 -1.85 

P.S. x Padra 18-6 36.32** 7.03 3.34 -8.70 5.37 21.1 0* 12.71** 4.23 30.38** 6.48. 

P.S. x KS-312 1.09 -1.76 4.80 -0.37 4.53 23 .80** 3.94 0.00 46.59** 43.53° 

P.S. x Selection-2 37.38** 12.93 6.77 5.J 0 -9.86 -7.60 1.39 -0.67 29.04** 12.21·• 

P.S. x AE 36-2 53.29** 30.92** 9.46 -l.62 9.75 · 35.10** 30.35** 5.95* 2.89 -"2.99 ' 

PB-57 x P.K. 7.54 -5.56 0.00 -0.81 9.73 12.23 l.51 0.2'6 13.62** -OAO 

PB-57 x Padra 18-6 0.62 -2.41 8.87 -4.66 -7.23 -6.49 12.67** 1.29 14.53** g _j (}" 

PB-57 x KS-312 50.82** 18.59 3. 10 -2.92 -6.06 3.60 -5.76* -6.53* 27.26** 6.80 

PB-57 x Selection-2 -4.73 -7.48 10.26 7.45 1.00 5.41 10.20** 9.05** -2.50 -.J.62 1 
PB-57 x AE 36-2 l 0.01 2.14 7.52 -2.48 -1.11 12.43 -5.31 21. 12** 16.24 .. -U6 

P.K. x Padra 18-6 27 .23** 8.84 -7.04 -1 8.01** 4.29 14.45 -0.46 -11 .50** 41.95 .. 18.79•• 

P.K. x KS-312 45.34** 27.68 -6.15 -10.95 -5.41 6.85 11.31 ** I 0.83 ** 0.71 --l.:29 

P.K. x Selection-2 18.49 6.80 12.98 10.98 -11.30 -9.52 5.53* 3.16 2. 15 -8.n. 

P.K. x AE 36-2 30.86** 23.19 -8.35 -17.48** -4.57 I l .88 4.13 -12.38** -5.00 -7.74 
Padra 18-6 x KS-312 55.09** 19.28 -10.07 -16.77** -13.33 -10.96 -6.38• -16.44° 5 I.JS .. 21.62 .. 
Pa.dra 18-6 x Sele.-2 2.02 -3.82 -1.56 -11.80 16.77* 30.68** 88.55• -1.50 4.97 -2.61 
Pa.dra l 8-6 )'. AE 36-2 21.02* 9.24 -2.51 21.43** -4.64 1.46 -17.81 ° -37.06 .. ~2.26 · • 4.8J 
KS-3 I 2 x Sele. -2 24.68* 0.23 6.62 2.92 16.87* J4.76U IJ .40** 11.32 .. 2.J .25 " 6. 18 
KS-312 x AE 36-2 73.09** 44.39** 12.J0 -3.65 -12.20 -9.14 24.82 .. 4.66 . I} 21 -16.09 .. 
Selection -2 )'. AE 36-2 2.38 -2.27 12.39 -0.39 -5.70 12.98 27.57H 5.18 5 1}2 -2.80 - --- - - -- - f°:"42 ---1.64 I ~14 S.E. ± I.I 6 0.44 0.5 1 2 61 J.0! 6.21 7.17 

-- - -
*,** = Significant al 5% and l % level of 1,ignificancc, respcclivcly. Sele. = Sclccl ion. 
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reported similar results. In case of yield per 
plant, sixteen and six hybrids exhibited 
significant positive heterosis over mid parent 
and b ett e r p are nt , re spec tively . 
Heterobeltiosis ranged from -16. 09 to 43 .53 
per cent. Hybrid , Punjab Selection x KS-31 2 
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 yield. Similar 
results 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 

REFERENCES 
Changani, N. B. and P. T. Shukla, 1985. Heterosis 

and inbreeding depression for some yield 
components in Okra (Ab elm osc hu s 
esculentus (L.) Moench). Madras Agric. J., 
72 : 276-280. 

D hillon , T. S. and B. R. Sharma, 1982. 
Interspecifi c hybridization in okra 
(Abeloschus species). Genetica Agraria, 36 
: 247-255. 

Elangovan , M., C. R. Muthukrishan and I. 
lrulappan, 1981. Hybrid vigour in bhendi 
(Abelmoschus esculentus (L.) Moench) for 
some economic characters. South !11dia11 
Hort ., 29 : 4-14. 

Jalani, B. S. and K. M. Graham, 1973. A study of 
heterosis in crosses among local American 
varieties of okra (H ibiscus escu/e11tu (L.) 
Malaysian Agr i/. Res., 2 : 7-14. 

Kulkarni , R. S. and K. Virupakshappa, 1977. 
Heterosis and inbreeding depression in okra. 
Indian J . Agric Sci ., 47 : 552-555. 

Lal, S., C. Shekhar and J. P. Srivastav, 1975. 
Genetical studies in bhindi (AIHlmoscus 
esculentus (L.) Moench). Gene effects and 
hctcrosis. Indian J. 1/ort .. 32 : 175-178. 

GAU RES. J. l'J<J1 . 
. ,. l1,Q_1 

the nat~re of gene action varied in h, 
depending upon th e genetic architeq Ybnoi 
parents involved . Considering prese;t ur'! r,f 

• • h b 'd Stud/ the promising Y. n s were Padra 18. E, 
KS-312 and PunJab Selection I v n~ 

1 

r ·:>· ' 12 
These hybrids offer the best possibihti,:'. 
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Changes in Amino 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 
Llmabean plants resistant (PLJ -1) and susceptible (PLJ-5) to stem rot (Macrophomina 

Pllaseollna) were grown In sick soil ( Inoculated with organisms) and leaves collected at 
pre-lnfectlonal, and late lnfectlonal stages were analysed for amino acids, phenols and their profile by 
paper chromatography and TLC respectively. Resistant variety (PLJ·l) exhibited lower levels of total 
amino acids and phenols except at pre-lnfe.ctlonal stage. A continuous Increase In free amino acids and 
phenols was observed In Infected plants of susceptible (PLJ-1) variety from pre- lnfectlonal (I) to 
late-lnfectlonal stage (III) while reverse was true for amino acids In uninfected plants of r eslstent 
variety. At early lnfectlonal stage (disease Initiation) the resistant plants had higher levels of cystine • 
a_nd arginine plus histidine. All the phenols were higher In resistant plants at pre-lnfectional stage 
(l). Catechol and chlorogenlc acid were found to be higher In resistant plants at all stages. 

INTRODUCTION 

In limabean an important pulse crop of 
Gujarat, Ashy stem blight or ste_m 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 tanner'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 ?n the . 
differences in their concentrations in plant 
tissues between resistant and susceptible 
varieties (Murthy and Bagyaraj, 1978; Sindhan 
and Jaglan, 1987)and becau·se of the 
thanges in their levels around the onset and 

Progress of disease (Srivastava and Dhavan, 
1985 ; Singh and Srivastava, 198~)-. The 
Present experiments describe preh~inary 
stUdies on the phenolics and amino acids In 
leat tissues of llmabean plants In response to 

(Received .on 10th March, 1992) 

stem rot caused by Macrophomina phaseolina 
at different disease stages. 

MATERIALS AND METHODS 

The seeds of limabean varieties 
resistant (PLJ-1) and susceptible (PLJ-5) 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 of sowing and that 
within another 6-8 day period the infection 
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 late infectional ( 14 DAS) stages. The leaf 
samples were extracted in 80% alchohol and 
partially purified by extraction with chloroform 
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 
Shrldhar, 1986) respectively . Amino acid 
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profile wa s sc reened by pape r 
ch romatograph~ (Block and Zwe,\9, 1958) 
and phenol proftle was screened by thin layer 
chromatography (Harborne, 1973) . 

RESULTS AND DISCUSS ION 

Resistant variety (PLJ-1) of limabean 
had higher levels of free amino acids at the 
pre-infectional stage compared to susceptible 
(PLJ-5) variety (Table1 ). In the infected plants 
of susceptible variety the amino acid 
concentration increased while in uninfected 
resistant plants there was a fall in the same. 
Higher levels of free amino acids in diseased 
plant tissues have been reported by other 
workers (Vidhyasekaran, 1977) and same may 
be for uti lisation by the fungus. 

The concentration of total phenolic 
compounds were more or less similar at the 
pre-infectional stage in both the varieties 
~Tabl_e ~ ). The same decreased during 
infection m susceptible plants while. in resistant 
plants there was a fall during early infectional 
stage alone. There are many reports (Sharma, 
1983; Saxena et al., 1987) of increased levels 
of phenolic compounds in resistant plants and 
hardly any reports of a decrease in phenols in 

TABL E 1 
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resistant plants. It might be that rn 
are produced by the susceptibl~re Phenols 
re leased by fungal glycosidases P~nts or 
disease is in progress. w 11e the 

A screening of the selected Ph . _ 
the leaf extract indicated (Table 2) the~hcs in 
phenols were higher in resistant P~ an the 
pre-infectional stage. They also had a~~s at 
levels of chlorogenic acid at early infe~~her 
and late infectional stages, while susc io_nai 
plants registered an increase in catte·,ecptib~e 

d 
. . acid 

an resorcinol plus orcinol during 1 

infecti?na! stage. T~ese results indicate t~~ 
quant1tat1ve studies on the individ 1 
phenolics may throw light on the involvem~at 
of specific phenols in disease resistance. n 

The data on levels of individual amino 
acids in leaf tissues (Tabie 3) showed that 
generally all the amino acids were present in 
higher concentrations in the resistant plants at 
the pre-infectional stage except cystine. At 
both the early and late-infectional stages the 
reverse was true i.e. higher levels of all the 
amino acids were seen in susceptible plants 
except cystine and arginine plus histidine at 
early infectional stage. 

Leaf free amino acids and phenols in stem rot resistant d var·,81·,es of limabean. an susc.eptible 

( Stages Resistant Susceptible 
\ 

of variety variety 
disease PLJ-1 PLl-5 

Free amino acids (mg/g fresh leaf) 

l 4.69 2.67 

ll 3.14 3 .60 
III 2.28 3.94 

Phenols (mg/g fresh leaf) 

I 0.673 0.6 11 
11 0.560 0.654 
Ill 0.580 0.756 
Values are means ~f two daplicate analysis . 

1 Pre-inf~ctional stage. II Early-infectional stage. 
Ill Late-infectional stage. 
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TABLE 2 
Relative amounts (abundance) of phenols in stem rot resistant and susceptible 
varieties of limabean. 

Caffeic 

acid 

Resorcinol 

+ 

orcinol 

Catechol 

Chlorogenic 

acid 

Stages 
of 
disease 

I 

II 

Iii 
I 

II 

III 

r 
11 

Ill 

I 

II 

III 

Resistant 
variety 
PL.l-1 

+ ·t 

+ 

+ 

++. 

+ 

+ 

++ 

++ 

++ 

+++ 

+++ 

++ 

+ + + = much; ++ = less; + = least; -- = absent 

I Pre - infectional stage Il Early-infectional sttage 

III Late-infectional stage. 

S 11scept ihle 
variety 
PLJ-5 

+ 

+++ 

++ 
+++ 

+ 

+ + 

++ 

+ 

21 

The levels of amino acids increased from plant~ compared to susceptible plants at early 
pre-infectional to early infectional stage iin mfect1onal stage. In susceptible plants cystine 
resistant plants except cystine. Fro~ early_ to lev_els were hi_gher at pre·-infectional stage. 
late-infectional stage all th~ amino acids :his ~ell down to very low levels during early 
increased in susceptible plants. The revers,e . mfect1onal stage followed by an increase in the 
was noticed in resistant plants except fo1r tater period. These changes may be related to 
tryptophan and phenylalanine. Thus during the infection process as such changes were 
the late stage of disease. the patt~rn c>f not observed in resistant plants. Other workers 
changes in the individual amI~0 ac_1ds differed ha~e suggested roles of cystine in disease 
in both the varieties. At late .infect1on_at s_tage resistance to gram blight (Satyavir and Grewal 
most of the amino acids ~ere present m higher 19~5b), a~d cystine to fusarium wilt in ~ 
concentration in susceptible plants. CaJanus caJ~n (Murth~ and Bagyaraj, 1978b), 

• Earlier studies on wilt in chickpea a~~ !~v~~~mmt~sponum nodylosum in finger 
(Mandavia and Parameswaran, 1991) sh?weld mi e I yase aran, 1977). 
that cystine was higher in leaves of res1sta1nt The amino acids cystine and a . . 

• I t • II I h' 'd• • rginine Plants than that in susceptible Pan 5 especia Y Pas IstI me were higher in resistant I 
at the early infectionat period. In ~he pr~sent ~arty infectional stage and may be co~:~ at 
studies also levels were higher in resIstaint m disease resistance. ting 
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TABLE 3 

Individual amino acids In leaves of stem rot raalstant and susceptible varieties of 
limabean (Micromoles/g. fresh leaf). 

s f(lj((',\" Resistant Sll.w:eptible - ...... 

of variety variety 

disease PU -I PU-5 

(a) Aromatic nmino ncids : 

Tyt\)S\lh .' I 3.46 0.35 

II 1.30 2.44 

Ill 0.80 4.76 

Tryptophan I 1.60 0.29 

II 0.23 0.92 

III 1.44 2.60 

Phenylalanine I 0.92 0 .12 

II 0.19 0 .39 

III 0 .65 1.66 

(b) Sulphar containing amino acids : 

Cystine I 2.57 8.03 

II 2.8 1 1.88 

III 1.96 4.39 

Methionine I 1.13 0.25 

II 0.27 0.50 

III 0.30 1.05 

(c) Other amino acids : 

Arginine I 1.4 0.30 

+ II 1.3 0.86 

histidine Ill 0 .58 2.37 

Aspartic acid J . 3.40 0 .99 

II 1.41 2.42 

III 0.77 5.08 

Glutarnic acid I 1.60 0.4 1 

II 0 .74 l.15 

III 0.39 2.45 

Leucine I 0.42 0.11 

II 0.076 0 .'.24 

III 0 . 11 0 .30 

Each value is mean1> of two ob1>erva1ions . 

Pre - infectional stage fJ Early -infec1ional stage 

III Late-infectional stage . 
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Corrdnt ion St u<iil's A tnon g Floral Hnd Yield Chara<'feriqf icfi in 

Coconut Variety Dwarf Green* 
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lantat, n Crops Research Station, Gujarat Agricultural University, Mahuva-364 290. Gui::ir~t 

ABSTRACT 

T hirtyon<' corrl'la tl o n CO<'ffide nt s were work<'d o ut b etween fl oral and yield rralt ,; in ell~~ . ' 0 C. ,, , 1111 1 
• • nMJ ~arr ,r<'<'n '. Th<' nut J'le ld wu; found to be s lgnlfkantly and po,;iHvely cor r elal f' fl with 
numbrr of -.padkC's and duration or frmah,· phase, whereas number of leaves produced and lenttlh IJf 

<;:p adh n h lbit<'d slttnlncant pos itiv e co rrelation with number of spadices . It Is th erefor e, ~U\?Jlt'l l t d 

fha1 number or spadices and durati on or lf<'malc phase should be co ns id er ed as .selection criteria for 
au t yield Im pro,·e ment in co<-onut \'a rl et y 'Dwarf G reen' . 

INTRODUCTION 

Coconut ( Cocos nucifera l.) is a !highly 
cross pollinated crop, which results in a gIreater 
variation in its yield potential. Possibly 
desirable variation can be resorteid by 
upgrading the genetic make up for better 
yield , which may be achieved through 
hybridization 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 Dwarf and Dwarf x 
Tall hybrids. A knowledge of the associations 
among floral vegetative characters and y·ield of 
nuts Is a prerequisite for any se lection 
programme. A study was , therefore , initiated 
on coconut variety 'Dwarf Green' to estimate 
the el'tent of correlations between different 
quantttatJVe characters and yield. 

MA 'I ~ RI ALS ANU METHODS 

ThE: exr.,enment was conducted at the 
Pla~tat1ons Crops Research Station. Gujarat 
Agncultural Urnversny, Mat1uva Tti1rty palms of 
'Dwarf Green· cu 1t1var of coconut wore 

( Reaiv£'d on 4tlt J1111l! . /91181 

randomly selected out of 192 palms dunng 
1984-85. All thes~ palms had uniform growth 
and age ( 1 O years) . Detailed observations 
were recorded on nineteen floral characters. 
vegetative characters and yield on individual 
palm. These characters were (i) Number of 
leaves produced, (ii ) Interval between 
successive leave produced, (iii) Number of 
spadices produced, (iv) Interval between 
successive spadices produced, (v) Number of 
open spadices, (vi) days to opening of spadix 
i.e . interval between emergence to opening of 
spadix, (vii) Inter between leaf and spadix 
produc~d. (viii) length of spadix, (ix) duration 
of female phase, (x) duration of male phase, 
(xi) Number of female flowers, (xii) number of 
female flowers having spiklets, (xiii) number of 
female flowers per spadix, (xiv) total truIt drop, 
(xv) fruit setting percentage, (xvi) number of 
spikelets per spadix (xvii) length ot sptklets 
(xvii i) number of sp,kelets bearing tamale 
flowers and (xix) number of nuts per palms 
Th1rtyone correlation coaff1c1ents were workedd . I 
out between floral/Vegetative and YI8 

::: of M Sc (Agn ) 1h~s16 sulJrntllOO by K V Kal&thtyci lo UUjdl cil Agm.;ultufdl Un1v~rs1ty Sa,da, K,ushinaga, ( 
19861

' 
reSGrnt addr&ss Agnc.uhural RE;s~rach StatK>n Gujarat Ag,K.ultural Urnv~rstty Am,~h 365 601 Gu1ara1 
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characters as per standard statistical leaves produced showed significant negative 
procedures (Panse and Sukhatme, 1961). correlation with total periodical fruit drop. 

RES ll LTS AND DISCUSSION Number of female flowers per spadix had 
_significant positive correl~tion with lengt~ of 
spadix (+0 .641). number of open spadices 
(+0.586), spikelet bearing female flowers 
(+0.770). This character also had a weak 
positive correlation with nut yield (+0 .289). 
Number of open spadices showed a 
significant positive associ_ation wit~ fr_u_itset 
(+0.546) . Number of spikelets had a s,gnif,cant 
positive correlation with average length of 
spikelets (+0.538) . Rest of the ass_ociations 
between different pairs of traits were 
statistically not significant. 

Thirtyone correlation coefficients were 
workedout between floral and yield 
characteristics as well as among themselves to 
study the nature and extent of associations so 
as to findout a suitable selection criterion in 
coconut. Such type of studies are meagre in 
the literature (Nair and Satyabalan, 1968; 
satyabalan et al., 1972; Satyabalan and 
Mathew, 1984). 

In the present studies, nut yield was 
found to be significantly and positively 
correlated with number of spadix produced 
(+0.400), and duration of female phase 
(+0 .363). However, a significant negative 
correlation (-0.498) was apparent between 
yield and interval between leaf and spadix 
produced. The number of spadices exhibited 
a significant positive correlation with number of 
leaves produced ( +O .503) and length of 
spadix (+0 .476) while it had significant 
negative correlation with interval between 
spadix produced (-0.776). The number of 

TABLE 1 

The study, therefore, revealed that 
number of spadix and duration of fema~e 
phase were important yield components in 

coconut variety 'Dwarf Green' while number of 
leaves produced and length of spadix had 
significant positive association with yield 
component i.e. number of spadix. Therefore, 
these characters should be considered as 
selection criterion for yield improvement in 
coconut variety 'Dwarf Green'. 

Correlations coefficients between pair of characters. 
,

1 

~S,~. ~~~~~~~C~li~a,~a_:ct:e,:.:s=~~:_:__----:------~<C~o~rr~elala~tio;,;-, ---- ) 
Coeff icients 

No. + 0.570** 
Number of leaves produced 

X 

I. 

1. 

4. 

5. 

Number of spadix produced 
Number of leaves produced 

X 

Total periodical fruit drop 
Number of leaves produced 

X 

Number of open spadices. 
Number of leaves produced 

X 

Yield. 
Number of 11padix produced 

X 

\____ Lengt h of spadix ._-------

0.470** 

+ 0.503** 

- 0.205 
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c;_, 2 .1 
6. Number of spntlix producl'<I 0.776** 

_) 

X 

7. 
lntcrvnl l'll'twc,·n spndix prodm·,·d 
Number of spndix prodUl'l'<i + 0.400* 

X 

Yil'ld. 
s. Days to opening of spndix - 0.219 

X 

Yield. 
9. LengtJ1 of spadix + 0.641** 

X 

No. of female flowers/spadix. 
10. Lengtll of spadix + 0.275 

X 

Yield. 
11. Duration of female phase + 0.363* 

X 

Yield. 
12 . Duration of male phase + 0.001 

X 

Yield. 
13. No. of female flowers -0.098 

X 

Total periodical fruit drop. 
14. Number of female flowers + 0.124 

X 

Fruit set(%) 
15. No. of female flowers + .586** 

X 

No. of open spadices 
16. No. of fem ale flowers + 0.770** 

X 

SpikJets bearing female flowers. 
17. No. of female flowers + 0.289 

X 

Yield. 
J 8. Total periodical frui t drop - 0.016 

X 

YieJd. 
I 9 . Fruit set (%) - 0.020 

X 

Yield. 
20 . No. of open spadic~s + 0.546 .. 

X 

Fruit set (%) 
21. No. of open spadices + 0.3 19 

X 

Yield . 
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I 

')? --· 

23. 

24. 

25. 

27. 

28. 

29. 

30. 

3 1. 

* 
** 

2 

No. of spikcletcs 
X 

A vcrngc length of spikclets 
No. of spikelcts 

X 

Spikelets bearing female flowers 
No. of spikelets 

X 

Yield. 
No. of female flowers 

X 

Yield. 
Average length of spikelets 

X 

Yield. 
Spikelets bearing female flowers 

X 

Yield 
Percentage of female flowers/spadix 

X 

Yield. 
Interval between successive leave produced 

X 

Yield 
Interval between successive spadix produced 

X 

Yield 
Interval between leaf and spadix produced 

X 

Yield 
= Significant at P= 0.05. 
= Significant at P = 0.Ol. 

REFERENCES 

Panse , V G . and Sukhatme, P. V •. (1961). 
• . . al Methods for Agncultural StallsllC • . 

k l C A R. New Delh1. 
wor ers. • • • 

. , balan K . ( t 968). Comparative 
Nair , R . and Sat~~ fibre from some cullivars of 

study . relation to certain characters 
coconut 1n . . 

. . l Indian J . Agne. Sci . 38 : 
ot the nu • 
978-985 . 

ankar. N and Ratnam T. C.( 1969). 
Satyabalan. K. ~ the nearing tendency of the 

Sludaes on tm ·r rop . A1,:rir . 46 (8): 
coconut pa . • 
533-37 • 

3 

+ 0.538** 

-0.869** 

-t 0.315 

+ 0.242 

+ 0.318 

+ 0.151 
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Phenophasic and Seasonal Water Requirement of Major Kharif Crops in 

Different Agroclimatic Zones of Gujarat State* 
0. 0 . Sahu** and P. S. N. Sastry 

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

ABSTRACT 

The average seaso nal water requirements for pearlmillel ran ges from 292 lo 336 mm for 
sorghum crop 329 to 380, for groundnut 347 to 402, for cotton 603 to 666 and for rice 606 t;, 625 
mm at se,·en agricultural research stations representing tlve different agroclimalk zones of Gujarat 
State. The reference crop evapotranspiration was estimated by using Radiation meth od. Th e wat er 
requirement values for the crops was found to be the lowest at Junagadh In Sout.h Saurashtra and lhe 
hi ghes t at Sardar Krushinagar in North Gujarat agroclimatic zones. Water requirement for each 
growth s tage of the crops are also estimated 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 rainfall. 

A wide range of crops as diverse as 
pearlmillet to rice are generally taken up in all 
the agroclimatic zones of the Gujarat State. 
However, the ·agroclimatic informatio.n 
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 
particular ref ere nee to phenological stages 
were computed and presented in this paper. 

MATERlrALS AND METHODS 

Daily meteorological data between 1958 
to 1989 recorded at agrometeorological 

(Received on 26th Aug. 1991) 

observatories in respect of seven agricultural 
research stations repre se nting 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 follows : 

ETo = C (W. Rs.) mm/Day 

Where ETo = Reference crop 

Rs 

w 

C 

evapotranspiration in 
mm/day 

= Solar radiation equivalent 
to evaporation in mm/day 

= Weighting factor reflecting 
the effect of temperature 
and altitude of the station 

= Is the adjustment factor 
reflecting the effects of 
mean relative humidity and 

day time wind at 2 m height 
above the soil surface. 

--------·---- --- -------
•Apart of the Ph. D. thesis submitted to IARI, New Delhi by the SeniOI' Aulhor. 

2 001 (Gujarat). 
"Present address : Asso. Professor (Agrometeorology}, Depu. o f Farm Engg., College of Agriculture. GAU. Junagadh·36 
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Solar radiation (Rs) values were estimated by 
using the relationship, Rs.=Ra (0.42 + 0.30 n/N). 

The weekly crop coefficients for 
individual crops except sorghum (Rathore, 
1986) were adopted from Doorenbos and 
Kassam (1986). The water requirement of 
each crop for all the seven stations were 
computed on weekly basis for individual years. 
These weekly values were used to estimate 
water requirement for individual growth 
phases and for the whole season. 

The crop life period for pearlmillet, 
sorghum, groundnut, rice and cotton was 
considered as 13, 14, 16, 16 and 22 weeks at 
all the stations. 

RESULTS AND DISCUSSION 

Raf nfall and water requirement during 
cropping season 

The total amount of precipitation 
received during the length of growing season 
and water requirements for each crop and for 
each kharif season was worked out and the 
average values for individual crops at each 
station are estimated and the average values 
for individual crops at each station are 
presented in Table 1. The choice of the 
starting period for accumulation of rainfall was 
based on the method proposed by Frere and 
Popov (1979) namely; the week at the 
beginning of the monsoon season when 
rainfall exceeded the estimated wa.ter 
requirement of the particular crop under 
consideration. 

It is seen from the Table that the 
average rainfall corresponding to different 
cropping seasons was different, for example, 
for pearlmillet crop it ranged from 460 mm at 
Aajkot to 722 mm at Junagadh. This reflects a 
wide variation in seasonal rainfall in different 
agroclimatic zones of Guarat State. 

The coetticient of variation of rainfall in 
the crop periods was higher of the order of 44 
to 53% at Aajkot and Junagadh stations 
followed by Jarnnagar, Anand and Surat (37 to 
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43%). At S. K. Nagar station both the seaso 
1 

rainfall and the CV were the lowest (18 to 23~a 
signifying relative ly higher reliability of a 10: 
amount of rainfall at the station. 

A similar trend in case of water 
requirement of crops wa·s observed even 
though the duration of crops at different 
stations was considered same. The seasonal 
crop water requirements for pearlmillet ranges 
from 292 to 336 mm at different stations. Of all 
the stations considered , the water 
requirement for the four crops studied are the 
lowest at Junagadh station and at SK Nagar in 
North Gujarat region, the requirements are the 
highest. The seasonal water requirements 
reported here for pearmillet, sorghum and 
groundnut crops are lower than those 
estimated by Raheja (1961) and Gopani(1963) 
for Gujarat State. The differences are 
attributable to the fact that they employed pan­
·ev aporatio n or penman methods for th is 
purpose, which was found to give over 
estimation in some regions. For sorghum 
(Rathore, 1989), groundnut (Reddy, 1988), 
for cotton (Kaliappa et al. , 1974 and 
Doorenbos and Pruitt, 1979) at different 
localities reported values in the range 
commensurate with the values obtained in the 
present investigation. 

The average seasonal rainfall exceeded 
the mean water requirement of crops at all the 
stations except for cotton at Jamnagar and 
Rajkot. 

Phenophasic water requirement of 
kharif crops 

Water requirement for each growth 
stage of the crops under study for seven 
stations are presented in Table 2. The 
duration of the crop phase and the crop 
coefficient for the phase being same for a crop 
at all the stations, the water requirement 
values were found to differ at different 
stations. For exampJe, for sorghum crop, the 
water requirement for 2 weeks duration of 
sowing and establishment stage (i.e. stage I) 
ranged from 38 mm at Junagadh to 43 mm at 
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TABLE 1 
Mean Nasonal rainfall {mm) and water requirement (mm) for major kharlf crops in Gujarat State. 

Pear/millet Sorghum Groundnul Cotton Ric.e 
Station 

> Anand 

Rainfall WR Rainfall WR Rainfall WR Rainfall WR Rainfall WR < 

701 312 724 355 696 372 777 623 755 608 

(40) (15) (41) (9) (37) (8) (43) (6) (42) (7) 

Jamnagar 524 332 542 375 544 394 553 666 

(39) (9) (~1) (1) (40) (1) (42) (1 ) 

Junagadh 722 292 743 329 765 347 910 603 

(44) (4) (44) (4) (44) (4) (52) (4) 

Navsari -- --- 1337 357 1471 372 1485 62'8 1471 606 

(23) (5) (33) (4) (37) (5) (33) (6) 

Rajkot 460 328 501 370 491 386 592 662 

(46) (9) (47) (10) (47) (9) (53) (9) 
SKNagar 474 336 487 380 504 402 

(18) (8) (23) (7) (22) (6) 
Surat 1079 370 1123 388 1138 635 1122 6,, -_:, 

(40) (1) (39) (2) (38) (1) (38) (2) 

CV % is shown in paranthesis, WR = Water requirement 
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TAB-LE 2 

Mean phenqphasic water requirements (mm) of major kharif crops in Gujarat State . 

Pear/millet Sorghum Rice 

Stai ion I II Ill JV I II III IV I If Ill 

Anand 40 105 60 107 40 74 125 116 381 80 147 

(15) (16) ( 16) (10) (15) (16) (1 4 ) (11) (8) (11) (8) 
Jamnagar 43 109 66 114 43 77 130 125 

(9) (4) (7) (4) (7) (5) (5) (2) 
Junagadh 38 96 60 98 38 67 117 107 

(12) (7) (7) (5) (11) (8) (5) (5) 
Navsari --·- 42 75 127 113 385 75 1-46 

J Rajko t 
(10) (7) (8) (4) (6) (5 ) (8) 

43 109 64 112 43 77 128 122 

I SK Nagar 

(11) (10) (14) (9) (11) ( 11) (12) (10) 
41 103 71 121 41 71 139 129 

(12) (11) (16) (10) (12) (12) (14) (7) 
Surat 

--- 39 75 137 120 402 8 1 142 
(15) (4) ( 1) (2) (2) t 3) t.3 ) 
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TABLE -2 (Contd.} 

Groundnut Collon 

J 
IV V Station I II Ill IV I II Ill 

Anand 81 99 94 98 29 90 340 136 28 

(15) (15) (13) (9) ( 11 ) (27) (7) (8) (1 0) 

Jamnagar 82 103 103 106 29 89 377 14 I 30 
(4) (4) (4) (2) (6) (4) (1) (2) (1) 

I Ju:iagadh 72 94 86 95 26 77 329 139 32 I (8) (5) (6) (7) (9) (6) (5) (6) (9) . 
1 

N,wsari 79 101 92 100 28 84 348 138 39 
(7) (8) (6) (8) (11) {13) (4) (9) (16 ) 

Rajkol 82 102 98 104 30 87 369 1-l 5 ~ 3 1 
I 

(11 ) • (11) (11) (12) (13) {12) ( 10) (9) (➔) SK N38,2f 81 106 105 110 
(10) (12) {12) (6) 

Surat 82 108 100 98 29 90 361 129 26 (3) (2) (2) (2) (7) (2) (2) (2) (3 ) I 
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Rajkot. The similar trend can be observed for 
other stages and for other crops also. 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 coefficient of variation worked out 
considering the water requirement at individual 
growth stage of different 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 Thus the water 
requirement and the rainfall pattern during the 
growth period of the crops will help in planning 
the cropping pattern of a region. 
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Estin1ate of ()ptimum 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 Agriculture, 

Gujarat Agricultural University, Anand Campus, Anand-388 11 O 

ABSTRACT 

Uniformit y trial was conducted at the Regional Research Station , Gujarat A1trlcultural 
L'niHrsity, Sardar Krushlnagar during rabi season of 1986-87 to flnd out optimum plot s ize and 
aumber of replications for Oeld experiment on mustard crop · Cv Yaruna T . 59. The cr op was raised at 

1 spacing of 30 cm . x 10 cm . The grain yield data were obtained for 1600 basic unit s, th e dimension 
or each bllisc unit was si ngle row of l met er length . The cocffklent of variation and so il 
lltterogeneity index were used for determining optimum plot size, which was worked out to be of 16 
ualts, I.e. 8 rows each of 2 meter length (2 .-' m x 2.0 m). For normal field experiment 5 
replications was adequate . 

(Received 0 11 27th Dec .. / 990) 

INTRODUCTION However, there is no information on 
optimum plot size for mustard, for North 

In agricultural research efficient planning Gujarat, being predominantly irrigated mustard 
of field experiments apart from other growing area. Mustard, being an important 
consideration like randomization, replication annual cash crop where grain is economical 
and local control, also depends upon suitable product. The field experiment (uniformity trial), 
size and shape of plot. Each experimen~al ~~te therefore, was conducted on mustard crop at 
has an inherent variation i.e. soil vanabihty the Regional Research Station (RRS), Gujarat 
which could be assessed through uniformity Agricultural University, Sardar Krushinagar 
trial. The study and such variation helps in during rabi season of 1986-87. 
proper choice in size of shape of plots and 
blocks, experimental design, number of MATERIALS AND METHODS 

replications etc . Such studies based on The most popular mustard variety 
Uniformity trials under Indian conditions w~re "Varuna T. 59" was raised at a spacing of 30 
Undertaken with various annual crops like cm. x 10 cm., covering an area of 0.5 hectare. 
Safflower (Widemann and Leininger ; 19~~· All the recommended practice in vogue were 
Paddy (Agrawal and Deshpande; 1967), BaJn followed . A block of 40 rows ot 40 meter 
(Patel and Patel; 1967), Tobacco (Prajapati anci length was harvested and grain yield data were 
Patel; 1984), Mustard (Kumar et al.,; 1986), obtained seperately for 1600 basic units. the 
~ rOhum (Ramnath and Narayana; 1987) and dimension of each basic unit was single row of 

aJ\gbean (Singh and Singh; 1989). _____ _____ _ __ _ . 
•p - - •• --- ~ S t' des) College of Agricoltu,e , Gujarat Agril. Univ~rs1ty, Sardar 
~ t address : Asalatant Profeaa0< (Agni. ta ,s ' 

&Qar. 
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one meter length . The dimensions of the 
smallest unit were 1 meter length and 30 cm. 
width (0.30 sq. m.). Contiguous plots wore 
then combined in 36 different combinations 
and the different sized plots of size 1, 2, 4, 5, 
8, 10, 16, 20, 25, 40, 50, 80 and 100 units 
were formed by combining neighbouring units 
both lengthwise and widthwi se. The 
coefficient of variation (C.V. %) for each such 
arrangement was calculated independently 
and optium plot size was determined using 
maximum curvature method (Federer, 1955) 
and soil heterogeneity index 'b' (Smith ; 1938). 
The minimum number of replications (r) and 
area required for 5 per cent standarad error of 
mean for different plot size was calculated by 
the following formula (Nigam and Gupta, 1979). 

r = (C.V. %)2 / (5% SE) 2 

RES UL TS AND DISCUSSION 
The comparisons were made among 

different sizes and shapes of plots using 
C.V.%. The C.V.% decreased steadily either 
with increase in length of the row or an 
increase in the number of rows are presented 
in Table-1 and graphically depicted in 
Figure-1 . The decrease in the C.V.% with an 

3-5 -- · -~-

2 .5 

20 

16 

10 

6 

( lt\ l l lo :,s . 1. 1•1•,1 IH( 'J ) 

incroASO 111 tho plot •11/(J ltl In fl (lrlHJlll() fl\ Wltl, 
tho finding nf P 11t<1I r111<l Pntol 111 l \111rI ( H><'II) 
Agrnwnl nnd Donllpnnrlo In rwt,ly ( 1 {}fl/) ' 
Prnjapatl And Pntnl In tot) IICCO ( 101)4) ~in<i 
Singh and Slnoll 111 rnur1uhc1tir1 ( 1 OIW) rt111 
docroaso howovor wan moro rnn,ci whori 
number of rows worn lncroano<J, hut hoyond a 
rows tho decrouso In C.V.% wa!I vnry low . 
Among varying lonnth of O rowo, a plot lnn,,tt, 
of 2 meter is idoo l, hocauoo tt1<Jn;1ttt,r 
reduction In C.V.% was marolnnl. 

Among various combinations, tho 
C.V.% decreased progressively with an 
increase in plot size up to 16 units (Table /.) . 
The difference between C.V.% of the 
consecutive points (plot size) may help to 
estimate per unit decrease in C.V.% and 
thereby point of maximum curvature (Federer, 
1955). The per unit decrease in C.V.% 
decrease with Increase In plot size up to 20 
units plot (Table 2). But beyond 16 units plot 
size the per unit decrease In C.V.% was not 
proportional to the amount of land used in 
forming large sized plot. Therefore, 16 units 
plot size could be considered as an optimum 
plot size for mustard. 

--- ----•----- --·----··~- ___ __,,,,_-.. .. ... 

· 0 1L__J2L.__J4_--'-a--'-e--1~0--1~e--2~0--2~e--s·L2_;_.-4~0--a-o 80 100 

Fig. 1 Coefticlent of variability tor different alzed plota. 
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rABLE 1 37 

Average coefficient of variation In per cent With plots shapes . of different aizea and 

0 dth No. of' ---
rows 1 

length (cm.) 
(m.) 2 4 5 H JO 

0.30 1 29.39 23 .05 19.00 17 .52 16 .'96 15.03 
0.60 2 21.78 17 .23 15.35 13.75 12. 18 J 1.67 
1.20 4 16.75 14.65 11.59 11 .3 1 J 0.07 9 .96 
J.50 5 15.30 12.90 10.96 I 0 .92 9.75 9.49 

2.40 8 12.97 11.12 9.51 9.51 8.67 8.43 

3.00 10 12.28 10.53 8.91 9.11 8.41 8.29 

TABLE 2 

Per unit decrease in coefficient of variation for different plot size. 

/ Plot size Average Difference Per unit 

Unit (m2) C.V.% in C.V.% decrease 
in C.V.% 

.; '" ....., 
/ 

0 .30 29.39 I 

2 0 .60 22.42 6.97 6 .97 

4 1.20 17 .66 4.76 2 .38 

5 1.50 16.41 1.25 1.25 

8 2.40 15.23 1.18 0.39 

3.00 13.49 1.74 0 .87 
10 

4 .80 11 .63 1.86 0 .31 
16 

6.00 11.32 0 .3 1 0.08 
20 

10 92 0.40 0 .08 7 .50 
·2s 

9.79 1. 13 0 . 16 9.60 
32 9.42 0.37 0 .0.5 12.00 
40 9.30 0.1 2 0 .0 1 )5.00 
50 

24.00 8.4 2 0.88 0.0 1 
80 

30.00 8.27 0 . 15 0 .00'.? 
100 

- ------·--- -----·-..---·-- ----- - ------
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The well known Smith ( 1938) equation 
Y-a. x -b 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 
neighbouring 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 
plot {m.) 

.., 

4 

5 

8 

10 

TABLE 4 

Smith's equdtion 

Y =2.658 * X -0.62 l 

Y=2.6~6 * X -0.60 

Y=2.653 * x -0-610 

y =2.650 * X -0.608 

Y=2.647 * X -0.603 

Y =2.645 * X -0.60l 

OAURES . .J . 1993. IR(2) 

_From the estimates _of _C.V.% (Table 2 
the minimum number of replications and are)~ 
required for 5% standard error of mean f 
?ifferent plot size was calculated and are giveo~ 
in Table 4. The number of replication 
required for a given level of accurac; 
decreased with an increase in the pto1 size 
which indicates greater efficiency of smalle~ 
plots. But small plots were not economical and 
convenient for various agronomical 
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. 

Number of replications and the area required for 5% SEm. ±. 

Unit Plot size No. of Area required 

(m2) Replications (m2) 

1 0.30 35 10.50 

2 0.60 20 12.00 

4 1.20 12 14.00 

5 1.50 1 1 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 I 5.00 3 45.00 

80 24.00 3 12.00 

100 30.00 3 ----
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Effect of Depth and Frequency of Saline Well Water Irrigation and 

FYM on Yield of Wheat-Maize-(;roundnut/Paddy Cropping Sequence 
on Two Calcareous Sodic Soils of Coastal Belt 

M. S. Patel*, J. D. Gundalia, K. B. Polars 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 and 
medium black soil of the Metra farm, located on the coastal belt of Junagadh district in Gujarat to 
study the effect of frequency (D1 • 12 days and D2-8 days) and Depth Lo-4 cm and L 1 -6 cm at Shi I farm 
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 to 6.-4 
dS m· 1 at Metra farm) in conjunction with FYM(Fo-0 and Ft -25 Mg ha· 1 FYM) on yields or wheat 
(Rabi), maize fodder (Summer) and groundnut at Shil/Paddy at Me:ra (kharlf) grown In a sequence and 
on soil properties. The mean of the three years results showed that frequent Irrigation (i.e. after 8 
days) of larger depth (i.e. 6 cm) In the presence of FYM (25 Mg ha· l ) significantly increased grain 
and straw yield of wheat and fodder yield of maiz~ over less frequent irrigation (i .e. after 12 days) of 
shallower depth (i.e. 4 cm) In the absence of FYM at the Shil farm. The Dz L 1 treatment not only 
produced maximum yield of these crops but also sustained the productivity of the succeeding kh arlf 

crops of groundnut at Shll and paddy at Metra f'arm. 

The larger depth of irrigation significantly reduced_ the EC of the subsoil layers. FYM also 
produced same effect after monsoon at Mctra farm. However, application of FYM signit"icantly 

Increased ESP of surface layer after monsoon at Shll farm. 

(Received on 1 l tlt Febru .. 1991) 

INTRODUCTION with location to location depending on the 
above factors. Therefore, it is essential ta 

Ingress of sea water in the ground water develop a location specific technology. The 
along the coastal belt of Sau.rashtra region of good management for the use of saline well 
Gujarat State posed a serious problem of poor waters in right quantity and trequen~Y 
quality of well waters (Anon, 1986). The alongwith use of amendments he~p 1" 
productivity of both the soils and crops of sustaining the productivity of both the sod a: 
these areas has ·been declining with the crop (Manchanda et al., 198~, K~shwa ~ Id 
continuous use of these poor quality well Singh 1988) Keeping this in view a fie 
waters. The effectiveness of the ameleorative experiment ~as conducted during 1981 : 
measures for use of such waters varies with 1983 at two locations of the coastal belt area nd 
quality of water, type of soil, crop, Saurashtra to study the effect of de~Yh !ell 
management practices and climatic conditions. frequency of Irrigation with poor qua I -
Hence the suitability of particular water varies . _____ _ ______________ _ 

----·-·--- ·-~ . -----· -
*Present address : Principal, College of Agriculture, GAU, Sardar Kru&hinagat. 
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aters and FYM on yield of different crops ha-1) in the sub-sub plots were replicated 4 
wrown in rotation and soil properties. times in a split-split-plot design. Crop rotations 
g MATERIALS AND METHODS wheat-maize-groundnut at Shi l and wheat-

The soil of the Shi I farm was shallow, maize- paddy at Metra were followed. Farmyard 
stony, red and well drained (Entisol) , while that manure was applied every year to wheat (J 24) 
of Metra farm was medium black (lnceptisol) crop before sowing. The residual effect of F:M 
calcareous fine alluvium moderately drained. was studied with irrigation tr_eatments on maize 
The properties of the experimental soils and (Ganga Sated 2) in summer and that of all the 
the periodic quality of well waters used are treatments on groundnut (GAUG 10) and 
reported in tables 1 and 2, respectively. The Paddy (IET 6278) in kharif. 
eight treatme nt combinations consisted of 
three factors each of two levels, viz ., 
frequency (D 1-12 and D2-8 days f_or wheat 

and D1-15 and D2-10 days for maize fodder) in 
the main plots and depth (Lo-4 cm ancl L1-6 

cm at Shil and 8 cm at Metra) of irrigation waters 
in the sub plots and FYM (Fo_O and F 1 -~~5 Mg 

TABLE 1 

The recommended agronomic practices 
(seed rate , spacing, fertiliser dose et_c.~ w~re 
followed for the respective crop. The I rngat,on 
schedule as per the treatments was followed 
for irrigating wheat and maize. Groundnut and 
paddy were rainfed . However, one or more 
protective irrigations were given to these 

Initial physico-chemical properties o,f the experimental soil. 

D epth of soil ( cm) 

Characteristic METRA FARM Sf/IL FARM 

0 -15 15 -30 30-45 0-15 15-30 

Physica I 
10.3 6.8 13 .5 Stone(%) 
26.5 33.7 35.0 

Sand(%) 
18.5 14 .2 2.4 

Silt (%) 
55.0 52. l 52.6 

Clay(%) 
Clay Clay Clay 

Textural class 

l Bulle density (g cm-3) 1.51 1.50 1.66 

Chemica l 
48.3 58.3 67 .5 

Lime(%) 
0 .78 0.33 0.36 

1 Organic C. (%) 
46.5 38.6 37.4 

CEC (C mol (P+) kg- 1) 8.5 8.3 8.2 

I pHs 
7.6 7 .6 7.6 

, pH (l:2.5) 
1.9 1.8 1.9 

• Eec (dS m-1 ) 
0.64 0.47 0.45 

\ t.C (l :2.5) (dS m- 1) 
+ k -1) 

\ 
Rxchangeab le cation (C inol (P) g O 13 .74 13.22 J.8 .2 ~a 

8.23 6 .93 5.85 
Mg 

119.2 3 17 .5 1 17 .85 
I Na 0.46 0 .45 
1 1( 0.84 

47 .46 

~ 
4 J .36 45 .3 1 

- -

16.l 62 . 1 
22.0 14 .6 
19 .6 19 .7 
58.4 65.7 
Clay Clay 

1.3 

8.8 15 .5 
0.78 0.70 

40.4 42 .l 
7 .9 8 . 1 
7 .2 7 . l 

3.1 2 .4 

0.59 0 .47 

22.25 22 .4 3 
7. 19 9.02 

10. 18 10 .05 
0 .76 0.64 

25.2 1 23.84 
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TABL E 2 

Quality of saline well water uaed for Irrigation during Nov. 1980 to May 1083. 

~ ___ C luu·nrtrr;~ _ 

EC ( 1:1.5) (dS m· 1) 

M,,,, " /rum 

-1 .9 - hA 

pH (l :1.5) 
I 

7. 1 8.7 

I SSP M .2 . 80.0 
SAR (C mul kg: I ) ~ I 0 .6 • 20.0 

-- - . 

SSP - Soluhk , odium pcrccut~1gc. 

crops depending on rainfall conditions. In the 
first year, moog was taken in summer at both 
the places but due to its failure , it was 
substituted by maize in the subsequent two 
years . The yield of paddy crop for the third 
year was not included for statistical analysis as 
this crop was demaged by the cyclone . The 
annual rainfall was 1066, 617 and 1794 mm 
during the years 1981 , 1982 and 1983, 
respe~tively. 

The composite soil sample were 
collected before the start of the experiment as 
well as after harvest of each crop from different 
depths (0- 15 and 15-30 cm at Shil and 0-15, 
15-30 and _30-45 cm at Metra) . The well water 
samples were collected periodically . The soil 
sa mples were analysed for their 
physico-chemical properties and water 
samples for EC, pH, anions and cations as per 
the methods discribed by Piper ( 1950) and 
Richards( l 954) . 

RESULTS AND DISCUSSION 

Effect on crop yleld 

Main effect : The data (Table 3) for 
individual years as well as pooled yield of all 
the crops of both the sites revealed that , in 
general , the average yields of both the 
irrigated crops grown on shallow red soils at 
Shi I farm were significantly affected by all the 
main effects, except FYM . On the other hand 
in the medium black soil at Metra farm, irrigation 
frequency and FYM have significantly affected 
the mean straw yield of wheat and green fodder 
yield of maize. The pooled data revealed that 

\ /11I form 

--- _,I 
4.4 ~ .') 

7.2 ~.1 
34.3 • 4~.<J 

3.9 • 7.0 
- --

the crops irrigated at shorter interval than 
longer interval, with greater depth than lower 
depth and with FYM (@ 25 Mg ha·1) agains1 no 
FYM produced significantly higher yields. 

The frequency as well as depth of 
irrigation did not produce any adverse effect 
on the yield of paddy at the Metra farm and 
groundnut at Shil farm. Similarly, FYM also 
failed to produce any significant effect on 
these crops, except pod yield of groundnut at 
Shil farm where it was increased significantly 
with the FYM (Table 4 ) . 

The beneficial effect of more frequent 
and deeper depth of irrigation with saline 
waters in wheat is attributed to better mois1ure 
regime and low accumulation of salts in the 
root zone particularly in shallow red soils at the 
Shil farm. Though, frequent irrigation to maize 
did not increased mean green fodder yield 
significantly in individual years, but its average 
effect was found significant at both the sites. 
The favourable residual effect of FYM on 
groundnut yield is ascribed to better physical 
conditions of fruiting zone soil resu lting in 
increased water holding capacity (Biswas et al. . 
1969) which help in easy peg penetration ~nd 

better pod development. Unlike other field 
crops, groundnut being geotropism. n~~ds 
soft and moist soil conditions in the truitin~ 
zone. The nonsignificant residual effect 0 

irrigation treatment on kharif crops could b: 
due to leacti ing of salts from the root z~~e 
leading to almost normal conditions as b~d~nt 
the start of the experiment. This is also evr 
from Fig. 1. 
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TABLE 3 
Effect of frequency and depth of irrigation water and FYM on the yearwise and pooled yields (Mg ha· 1) of wheat 
and maize . 

Wheat grain yield Wheat straw yield Maize green fodder 

Trea1men1 yield I 1980- 1981- 1982- Mean 1980- 1981- 1982- Mean 1982 1983 Mean 
1981 

1982 1983 1981 1982 1983 

METRA FARM 
D1 2.63 3.73 3.36 3.24 3.13 4.42 4.35 3.96 13.9 9.5 11. 7 

I
D, 3.16 3.80 3.56 3.51 3.84 4.71 4.96 4.50 17 . 1 14 .4 15.8 

~ D. (0.0:)) 0.20 NS NS NS 0.40 NS NS 0.26 NS NS 3 .1 
2.79 3.72 3.51 3.34 3.38 4.44 4.78 4.20 14.2 11.2 12.7 

I L1 2.99 3 .81 3.41 .3.4 1 3.59 4.69 4.57 4.27 16.8 12 . 7 14.8 

\ 

CD (0.05) 0.20 NS NS NS 0.22 NS 0.23 NS NS NS NS 
F o 2.85 3.75 3.46 3.35 3.36 4.41 4.59 4.12 14.3 10.6 12.5 

F 1 2.95 3.77 3.46 3.39 3.61 4.72 4.72 4.35 16.8 13.3 15 .0 
\ CD (0.05) NS NS NS NS 0.23 NS NS 0.19 2.2 2 .1 1.5 

SHIL FARM 

D1 2.32 3.62 2. 16 2.70 2.62 4.23 - 3.56 3.47 4.81 6. I 6 -L98 

\ 

D2 3.24 4.15 3.04 3.47 3.46 4.56 4.56 4.20 6.27 9.22 8.25 
CD (0.05) 0 .40 0.31 0.20 0.59 0.60 ' NS 0.58 0.23 NS 1.89 l.92 

Lo 2.47 3.79 2.44 2.88 2.71 4.36 3.79 3.62 4.49 4.73 -L62 
L1 3.09 4.00 2.77 3.28 3.37 4.44 4.34 4.05 6.59 10.68 8.61 
CD (0.05) 0.41 NS 0.15 0.15 0.50 NS 0.45 0.25 1.98 1.38 1.9 
Fo 2.69 3.78 2.49 2.99 2.96 4.26 3.96 3.73 5.29 6.39 5.84 

F1 2.87 3.96 2.72 3 .18 3.12 4.59 4.16 3.94 5.79 8.99 7 .39 
CD (0.05) 0.13 • NS NS 0.12 NS 0.22 NS 0.2 1 NS 1.52 NS 
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TABLE 4 

Residual ettect of frequency and depth of Irrigation water and FYM on the yearwise and pooled yields (mg ha·
1

) of 
paddy and groundnut. 

- -- \ ,- Paddy yield (Metro farm) Groundnut yield (Shi/ farm) 

I Traetmenl Grain Straw Pod llauim 

I 1981 1982 Mean 1981 1982 Mean 1981 1982 1983 Mean 1981 1982 1983 Mean ~ 
>o 3.02 2.63 2.83 2.89 2.65 2.77 1.34 1.00 1.24 1. 19 2.66 1.53 I j 2.52 2 .24 
I D, 2.85 2.46 2.66 2.80 2.57 2.68 1.39 1.03 1.22 1.21 2.68 1.49 2 .38 2 .19 
CD (0.05) NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

I Lo 2.84 2.51 2.68 2.81 2.54 2.67 1.32 1.00 1.20 1. 17 2.60 1.58 2.39 2.19 
L1 3.03 2.58 2.8 l 2.88 2.69 2.78 1.41 1.03 - 1.26 1.23 2.74 1.43 2.52 2.23 
CD (0.05) NS NS NS NS NS NS NS NS NS NS NS NS • NS NS 

I Fo 2.77 2.44 2.61 2.60 2.65 2.63 1.32 0.92 1.15 1. 12 2.26 1.52 2.27 2 .1 5 
F1 3.10 2.66 2.88 3.09 2.57 2.83 1.41 1.12 1.32 1.18 2.68 1.50 2 .64 2 .28 CD (0.05) NS NS NS 0.30 NS NS NS 0.18 0.16 0.08 NS NS 0.18 NS 
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fig . 1 : Periodic change in EC and ESP th i1 1119 198 1 a, 



lntoractlon otfect : Tho lntoractlng 
offoct of froqu oncy And dopth of Irrigation 
wntor (0 x L) was found significant on grain 
ylold of whoat nnd of mAlze greon fodder at 
Shll fnrm (Tablo 5). Tho hlghost grain yield of 
wheat (3.51 Mg 11a·1) and green fodder yield 
of maize (10.95 Mg ha-1) were recorded in 
0 2L1 treatment combination . This could be 

due to continuous moisture supply and 
removal of salts from the root zone in the 
shallow red well drained soil of Shil with this 
treatment combination (Table 7). On the other 
hand, In the medium black soil, at the Metra 
farm, thi s treatment combination failed to 
produce any significant impact directly on the 
irrigated crops. This may probably due to 
sufficient rootmass of these crops in this soil 
which can utilise the moisture for the crop 
growth even where the crop is less frequently 
( D 1) irrigated with lower depth of water (Lo) . 

However, in thi s soil the residual effect of this 
interaction (0 x L) significantly affected the 
kharif paddy crop. The treatment combination 
o1 L1 recorded significantly higher grain yield 

of paddy (3 .04 Mg ha· 1) than 0 2L1 (2.57 Mg 

ha· 1 ). 
Effect on soll properties 

Periodic effect : Irrespective of 
treatments, overall mean values of EC and 
ESP of the soil analysed periodically (Fig. 1) 
revealed that, in general, irrigation with saline 

TABL E 5 

G AU .RES. J. 1993. l8 (2) 

wators tended to increase the values of both 
these soil parameters and reached to the 
higher peak at the end of the harvest of maize 
i.e. at the end of May but these values came 
down to the lowest peak even below the initial 
values after the harvest of monsoon crops i.e. 
at the end of October at both the locations. It is 
seen that whatever salts accumulated in the 
soils through saline irrigation waters were 
definitely leached out from the root zone of 
the soil during monsoon in each year. 

Main effect : The treatmentwise soil 
analysis for EC and ESP in 1983 (Table 6) 
revealed that the main effects of irrigation and 
FYM treatments on the soil EC and ESP were 
negligible both before and after monsoon at 
both the locations. No beneficial effect of FYM 
on EC and ESP of soil may be ascribed to the 
iniflal highly saline-sodic conditions of the two 
soils. 

Interaction effect . : The EC and 
ESP values of surface and subsurface were 
significantly affected by 0 X L, D X F and L X F 
interactions (Table 7) only after monsoon but 
they were absent before monsoon i.e. in 
irrigated conditions. The highest values of EC 

(0 .24 dS m-1) and ESP ( 15. 7) were recorded 
with o2Lo and o2L 1 and the lowest values 

(i.e. 0.20 dS m-1 and 12 .3) in D2L1 and D1L1 

treatment combinations, respectively, in the 
shallow red soil at Shil farm. 

Interaction effect of frequency (D) and depth (L) of irrigation on yield (Mg ha·
1

) of 
different crops. ___ _ __ _ 

( '/'n•<1lt11t•11f 

{ . ( lf1/ hi t/(1 Ii OIi s 

D1Lo 

D1L1 
D2Lo 
D2L1 

CIJ (0 .05) 

Metrafarm 

Paddy grain 

2.6 I 

] .04 

2. 75 

2.5 7 

0 .)6 

Wheat grain 

2.35 

3 .06 

3 .42 

1 .5 1 

0 .2 l 

Shi/farm 

Mai : e gn•c·11 Ji>dder 

J.49 

(:,. ?. 7 

5 .54 

10.95 

I .52 
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rA BLE 6 

r,4sin effect of different treatments on !EC 1 :2 .5 (dS m· 1} and ESP of the ,aoll before 

(S) and after (A) monsoon in 1983. 
--

___ Metra farm 
---··- -

\- B 

' 

l 

D1 1.25 

D, 1.15 
CD (0.05) NS 

Lo 1.25 

L1 1.15 
CD (0.05) NS 
Fo 1.17 

F1 1.22 

CD (0.05) NS 

o · 1 46 .8 

02 45.8 

CD (0.05) NS 

Lo 46.6 

L1 46.6 

CD (0.05) NS 

Fo 45 .8 

F1 46.8 

CD (0.05) NS 

Initia l value CB) 

EC 

ESP I NS= Nonsignifican• 

0-15 

A B 

E lectrical 

0.40 1.04 

0.40 0.98 

NS NS 

0.39 1.09 

0.41 0.93 

NS 0.09 

0 .42 1.03 

0.39 0.99 

NS NS 

Exchangeable 

23 .7 

24.1 

NS 

24.2 

23.7 

NS 

23.8 

24. l 

NS 

0.64 

41.4 

46 .7 

45.9 

NS 

46.5 

46 .0 

NS 

46.2 

46.3 

NS 

Soil depth (r:m) - . 

. ---
15-30 30-45 

A n A 

conducti vity <EC) 

0.40 

0.39 

NS 

0.39 

0.40 

NS 

0.45 

0.38 

0.04 

sodium 

25.8 

26.3 

NS 

26.7 

25.4 

NS 

26.5 

25.6 

NS 

0.47 

45 .3 

1.00 0.40 

0.93 0.39 

NS NS 

1.05 0.39 

0.88 0.40 

0.16 NS 

0.99 0.42 

0.94 0.37 

NS 0.04 

percentage 

52.1 

51.7 

NS 

52.6 

51.2 

NS 

51.7 

52.1 

NS 

24.7 

25.5 

NS 

24.8 

25.3 

NS 

25.6 

24.5 

NS 

0.45 

47 .S 

Shi/ form 

0.15 
---
JJ 

1.26 

1.21 

NS 

1.38 

1.15 

NS 

1.29 

1.24 

NS 

(ESP) 

23.9 

24.2 

NS 

24.3 

23.7 

NS 

23.7 

24.3 

NS 

_A 

0.22 

0.22 

NS 

0.23 

0.21 

NS 

0.20 

0.25 

NS 

13,9 

14.9 

NS 

15.3 

13.6 

NS 

12. 9 

15. 9 

1.0 

0.59 

25 .2 

15-10 

IJ A 

J.37 0.24 

1.24 () .25 

NS NS 

1.43 (J.26 

I. I 8 0.23 

NS NS 

1.38 0.22 

1.23 0.27 

NS NS 

24 .7 l 3 .2 

23.4 13 .3 

NS NS 

23 .1 13 .8 

24.4 12 .8 

NS NS 

24.4 13. l 

23 .2 13 .5 

NS NS 

0.-l7 
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TABL E .7 

Interaction effect of frequency (D) :K depth (L), frequency x FVM (F) and depth x FYM 
on EC 1 :2.5 (dsm·1) and ESP of two soil types. I 

f Sita/low red soil 

E(~{dSm-1) ESP 
(0-15) (15-30) (10-15) 

• - -·-· - ·-~ 
LxF 

0.20 0.21 13.2 

0.26 0.31 17.4 

L1Fo 0 .20 0.24 12 .8 

• L1 F1 0. 23 0.23 14.5 

, CD (0.05) 0.02 0.05 '1.5 

The D x F interaction had significantly 
influenced the ESP only in the surface layer of 
the medium black soil at Metra farm. The 
highest {24.8) and the lowest {22.7) values 
were recorded with D1 F 1 and D1 Fo treatment 

combinations, respectively. The highest 
values of ESP {17.4) and EC in surface {0.26 

dS m· 1) and the subsurface {0.31 dS m· 1) 
layers in shallow red soil were recorded with 
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Yield and -Nutrient Uptake by Rice as Influenced by 

Nitrogen Management 
K. B. Monapara, e. e. Kunjadla" and P. M. Mehta 

Department of Agricultural Chemistry and Soil Science, Gujarat Agricultural University, Navsari-396 450 

ABSTRACT 

Field experiment was conducted in split plot design with three replications at Model Agronomy 
Farm, Navsarl (South Gujarat). There were 18 treatment combinations comprising 5 different N 
managements with 3 level~ of N(40, 80 and 120 kg/ha) alongwlth 3 controls using rice Cv. Ratna as 

. test crop. From the results It was observed that the T 5 treatment I.e. urea briquettes application at the 

time of transplanting produced significantly higher grain (47.78 q/ha) and straw (63.48 q/ha) yields as 
compared to other treatments. The level N3 (120 kg N/ha) also recorded higher yields of grain (46.41 

q/ha) and straw (63.51 q/ha) than those observed wrth Ni and N2, The nutrient uptake also followed the 

similar trend as was observed with dry matter production, except P uptake wherein treatment T3 I.e. 

urea coated with rock phosphate recorded higher uptake (17.82 kg/ha). The combination of Ts N3 found 

to lnc:rease 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 nutrient uptake. 

INTRODUCTION 

Nitrogen is a single dicisive factor 
monitoring the rice production. When rice_ 
grown in lowland condition, certain nitrogen 
loss mechanisms viz., volatilization a,:id 
denitrification becomes more operative. In 
order to increase the nitrogen fertiliz_er use 
efficiency number of ways have been tried. 
But by all means, the efficiency seldomly 
exceeds 40 to 60 per cent (Azam et al., 1985, 
Sarkar and Uppal, 1988). Som~ ways ~f 
increasing efficiency, compn~es split 
application, coating of ~rea v.:1th so.me 
indigenous materials and by increas1~ particle 
size of urea i.e. urea briquettes. In _v,ew of the 
paucity of date for the rice grow,~ tra~ of 
South Gujarat (Chromustert of Eru soil senes), 
present investigation was planned and the 
results are reported here. 

(Received on 22nd July, 1991) 

MATERIALS AND METHODS 

A field experiment was conducted in split 
plot design with three replication, at Model 
Agronomy Farm, Navsari (South Gujarat). 

The treatments were -: 
Full dose of N applied at the time of 
transplanting (T.P.) 
N applied in two equal splits 

through urea (II split after 50 days of 
trasp!anting). • 
Rock phosphate coated urea 

applied at the time of transplanting. 
Urea gypsum (30% N) applied at 

the time of transplanting. 
Urea briquettes (46% N) applied by 

making hole near hill below 6 cm at 
the time of _transplanting. . 
Control (No nitrogen) 

• •p ~""nl addre66 : Agricultural Officer, Department of Agr~. Chemistry and Soil Science CollAn f A ..t -

r.,,.,,.. 5 cr1&. • -~8 o g,K.iulture, Sardar Krushinagar-38 .-., · 
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These treatments were tried with threo 
levels of N viz .. N 1 = 40, N2 • ao and N

3 
• 120 

kg N/ha. In all there were 18 treatment 
combinations i.e. treatments (T 1 to T 5) with 3 
levels of N (3 x s-1 S) and three control. 

An experimental soil was clayey In 
texture (62.3% clay) , alkaline in reaction 
(pH=7.6), nonnal with respect to salinity (EC. 
0.38 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 chemical analysis 
for N. P and K content by using standard 
procedures. 

RESULTS AND DISCUSSION 

Dry matter production : The data 
reported 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 N3 level recorded 
significantly higher drymatter than those 
obtained with N1 and N2. Among the different 
treatments, application of urea vriquettes (T 5) 
produced significantly higher yields of grain 
(47.78 q/ha) and straw (63.48 q/ha). The 
oorooination T 5 N3 produced higher drymatter 
as ooff1)afed to other coronations. 

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 variety Ratna in particular. Similar 
beneficial effects of N applcation to rice were 
also reported by George (1980). The higher 
drymatter production under T 5 I.e. urea 
briquettes application at a depth of 6 cm might 
presumably due to the better availability of N 

OAU RES. J. I<)()) 
. . 18 (2) 

through-out th e growing period 1 , 
I 

O nee Th 
resu ts of prosent Investigation are In .cl e 
agreement with those reported earlierose 
Creswell and De Datta ( 1980) and Ch by 
Zhu ( 1982). en and 

Nutrient uptake 

The results pertaining to N, p and K 

uptake through grain and straw, are presented 
In tables 2, 3 and 4, respectively. The data 
clearly indicated that, the treatment as well as 
N levels individually significantly affected 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 pattern as was 
observed for dry matter production. On the 
other hand the P uptake was higher in T 3 
treatment i.e. rock phosphate ~oated urea. 
This might be due to addition of P and s 
through rock phosphate. Total uptake (grain + 

straw) of N by rice was of the order of 139.02 

kg N/ha under T5 treatment. Similarly, the 

combination T5N3 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 uptake, the beneficial effect of 

coating of urea with rock phosphate were alsO 

reported by Singh and Modgal (1978). 

From the results of present stud)'. it is 
quite clear that N application to rice is a ,rust. It 
is also evident from the increase in grain yiekt 
to the tune of 27% in case of T 5 treatment 
over control. Further, an appHcatlon of N ~ 
120 ~a as urea briquette found superiO;; 
split applcatton or coating of urea wi1h d 
phosphate or gypsum under iowian 

condition. 
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TABLE 1 

Grain end etraw y•td of rice (q/ha) •• atf.atM by nitrogen management. 

r Grain Slraw \ 

I Tfl..Wllf~ LLvas <f Nilrogm l.Lvrls <f Nilr"fffl 

> Ti 

N1 N2 N3 Mean N1 N2 N3 JINn 

< 35.98 38.75 47.17 38.96 48.66 53.02 60.64 S.. .10 

T1 39.20 43 .06 45.83 42.69 53 .56 55.91 63.91 57.80 

T3 40.16 42.74 45.54 42.82 55 .01 58 .82 64.45 59.43 

T~ 39.69 44.13 45.11 43.24 54.47 58.70 61.91 58 .16 

T5 46.19 48 .75 48.40 47.78 57 .19 66.63 66.63 .63.48 

16 -- - - -- 34.79 --- --- -- 46.30 

Mean 40.24 43.49 46.41 53.78 58.62 63.51 

Treat N Levels TxN Treat N Levels TxN 

CD. at~ 3. 1 0.63 1.53 3.0 0.28 4 .72 
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TABLE 2 

Nitrogen uptake (kg/ha) by grain and straw aa affected by nitrogen management. 

Grain Straw 

Treot,nm1 Levels of Nitrogen Levels of Nitrogen 

N1 N2 N3 Mean N1 N2 N3 Mean 

T1 49.v3 54 .58 64.59 56.31 42.35 51.58 62.32 52.04 

T-, 58.57 68.31 74.00 66.99 52.06 57.45 69. 16 59.56 

T3 59.:?2 66. 19 73.90 66.44 52.37 57.58 68.00 59.3:? 

T4 57. :?5 66.46 73.49 65.73 58.81 59.65 66.34 59.60 

T5 68.57 77.27 79.91 72.25 57.07 68.4 1 74.83 66 .77 

T6 --- 46.63 --- --- --- 39.46 
I Mean 58.67 66.56 73.) 8 --- 52.53 58.9 1 68. 13 

Treat N Levels Tx N Treat N Levels TxN 
I l CD. at 5% 7.34 2.74 NS 4.74 5.10 NS 
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TABLE 3 

Phosphorus uptake (kg/ha) by grain and straw •• affected by nitrogen management. 

Groin Straw 

Treotment Levels of Nitrogen Levels of Nitrogen 

N1 N2 N3 Mean N1 N2 N3 Mean 

T1 2 7 .80- 31.41 35.50 31.57 13 .08 14.93 17.72 15 .25 

T2 31 .00 35.42 39.86 35.50 14.39 16 .12 18 .67 16.40 

T3 31.64 3·5.97 37.58 35.07 15.21 19.02 19.21 17.82 

T4 30.98 35.16 38 .. 19 34.78 14.58 16.55 18.12 16.42 

T5 35.65 39.54 41.90 39.03 15.38 18. 18 19.21 17.59 

T6 --- --- --- 26.50 --- 12.76 
-

I Mean 31.41 35.50 38.61 --- 14.53 16.96 18.59 

I Treat N Levels TxN Treat N Levels TxN 
\ 

C.D. at5% 3.37 1.21 2.98 1.29 1.08 NS 
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TABLE 4 

Potassium uptake (kg/ha) by grain and 1traw 11 affected by nitrogen management. 

Grain Straw 

TrNlltlffll Levels of Nitrogen levels ef Nitrogen 

NJ N2 N3 Mean N1 N2 N3 Mean 

rT 
I 17.94 19.30 21.55 19.60 98 .88 111. 78 128.99 113.21 

T2 18.57 21.97 22.83 21.12 107.57 117.94 136.90 120.80 

T3 20.49 21 .80 22.75 21.61 110.59 132.41 135.82 126.32 

T4 20.32 22.00 22.35 21.56 118.80 121.23 132 .68 121.90 

T5 22.40 24.28 22.95 23.21 115.53 138.26 141 .24 13 1.67 

T6 --- --- 17.74 --- --- 91.15 

Mean 19.94 21.87 22.49 --- 110.27 124.32 135. 13 

Treat N Levels TxN Treat N Levels T xN 

CD. a1S% 2.38 1.03 NS 5.25 4.86 10.75 
~ 
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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 . A. Patel and H. C. Ratanpara 

Department of Entomology, B. A. College of Agriculture, Gujarat Agricultural University, 

Anand Campus, Anand-388 11 O 

ABSTRACT 

Field experlmentH conducted on population build up of cabbage aphid, Llpaphis eryslmi 
kaltenbach revealed that It population at Anand Increased when the maximum temperature reached 
around 30°C during winter months with constant Increase In minimum temperature, vapour pressure 
and Hunshlne hourH but It was reduced with decreased In minimum temperature eventhough, there was 

a Increase In vapour pressure and sunshine hours. The Increase In 1 °Cd weekly thermal time 
Increased 4 aphids per leaf. 

INTRODUCTION 

Lipaphis erysimi is an important pest of 
cabbage affecting the yield. The pest remains 
active on cabbage during December to March. 
However, the severity of infestation varies 
considerably from year to year due to effect of 
abiotic factors. Amongst abiotic factors , 
temperature influences the population of 
L.erysimithe most. Bakhetia and Sidhu (1983) 
have reported as 20 to 30° C temperature is 
the most favourable temperature for 
reproduction and development of L. erysimi 
on mustard in Punjab. Whereas, Atwal et al., 
(1971) have reported adverse effect of 
sub-zero winter temperature on the 
subsequent build up of aphid populations. 
Since no informations on effect of other 
abiotlc factors viz ., vapour pressure and 
sunshine hours on activity of L. erysimi is 
available, study was undertaken to understand 
the role of these abiotlc factors on the 
population density of this aphid on cabbage in 
Gujarat. 

( Received on 6th Oclo. 1990) 

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 to row and plant to plant distance of 45 cm 
was maintained. Crops were transplanted on 
five different times at 15 days interval during 
October to December. 

The aphid population was recorded at 
weekly intervals between 8 to 1 O h of the day 
by counting number of nymphs and adults on 
three leaves from each of the five rendomly 
selected plants from each plots with the 
appearance of aphid to the harvesting of the 
crop. Yield of marketable cabbage head~ w~; 
recorded plot wise. The data were subJei in 
to analysis of variance and presente 
Table-1. 

• tars were 
The meteorological parame logical 

monitored daily in the Agrometeo~~ofl'I the 
observatory which was 100 m away 
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exper1mencal plot. To calculate Thermal llrne 57 
(Heat Untts) tor oach day tho following The aphid population build up was 
equation expressed In centigrade thormal time comparettvoty high on 1988-89 cabbage crop 
("Cd) was e"1)1oy0d. 88 compared to rest of the two years crops 

T (Table 2, 3 and 4). Doring 1988-89 aphid 
THI • - max · T Oio • T threshokJ population Increased With lncreaM In minirrum 

2 (10 to 300 C) and maxlrrum (27.9 to 33.7oC) 

T max, T m!n and T threshold are 
maximum. mlnlmum and threshold 
t&~rature. The threahold temperature was 
considered zero {Atwal et al., 1971 ). Vapour 
pressure was calculated with the help of 
psychrometric equation by using dry and wet 
bulb temp~ratures. The simple graphical 
represent_att?ns were performed for analysis 
and statistical tests for determining the 
appropriateness of thermal time on the y 
square of overall equation. 

RESUL 1'S AND DISCUSSION 

The aphid, L erysimi and yield data 
(Ta~le 1) revealed that in the year 1984-85 
maximum number of aphids per leaf on 
cabbage transplanted in the 4th week of 
November and 2nd week of December were 
during 8th aid 6th week of transplanting, 
respectively. V./hareas during 1988-89 on 2nd 
and 4th wet-~ of November as well as 2nd 
week of December transplanted crops, 
maximum aphid populations were found 
during 15th, 13th and 11th week of 
transplanting respectively. This late 
transplanted crops were heavily infested with 
aphids during the study period. The pooled 
data revealed negative correlation between 
aphid populations and yield, aspecially in the 
crops transplanted in November and 
December. The high aphid density in the earty 
stage of the late transplanted crops reduced 
the yield. In view of this finding to study the 
effect of weather parameters on population 
luld up of aphid, L erysimi data of 2nd week 
Of November and 2nd week of December 
transplanted crops for the year 1982-83, 
1984-1985 and 1988-89 were used for further 
statistical analysis. 

• 

temperature as well as vapour pressure (3.9 to 
5• 1 mm Of Hg) and sunshine hours (10.4 to 
10.7) (Table 4). Whereas, during 1984-SS in 
the later stage of the crop growth inspite of 
maxJrrum temperature being more than 30°c 
and constant Increase in the vapour pressure 
(3.4 to 4.5 mm of Hg) and sunshine hours 
(1.0.1 to 10.5) aphid population decreased 
vnth decrease in minirrum .temperature (12.0 
to 8.8°C) on 2nd week of November (03) as 
well as 2nd week of December transplanted 
crops (Table 3). Bakhetia and Sidhu (1983) 
have also reported rapid development of L. 
erysimi on rrustard at 30°C. 

Moreover to temperature, thermal time 
has also effect on aphid population build up. It 
was found on both the crops (03 and Os) 

during all the three years that during the week 
when thermal time was more than 143° Cd 
aphid populations remained higher than rest 
of the period of crop life. The cummulative 
thermal time since the week of first 
appearance of aphid to the week when aphid 
populatioo reached to it's peak were 729 to 
1980° Cd. If we consider the period required 
to have a maximum aphid, L. erysimi 
population on cabbage crop it could be 5 to 6 
weeks after the first appearance of aphid 
(Table 2, 3 aoo 4). 

The cummulative weekly thermal time 
with their respective aphid population in that 
week were regressed to obtain the linear 
regression equation line (1 :1 line). The 
date-wi'se relation were significant and the 
resuhant equation was Y=510.7113 + 3.9024 
x with R2 = 053* for 2nd week of November 
(03) planting and v. -550.36 + 4.2966 x with 

R2 • 54• for 2nd week of December (05) 

planting. Where 'Y' represent aphid population 
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TABLE 1 

Population build up of cabbage aphid, L. erysiml in relation to temperature, vapour pressure and sunshine and its 
effect on yield of healthy cabbage heads, transplanted in different dates t imes. 

- - - -
Tran splanting 1982-93 1984-85 1988-89 Pooled 

tirne Popn ,I Yield Popn.l Yield Popn .l Yield Popn .l Yield Temp. CC. V.P. Sun-
lflonlh Week leaf q/J,a leaf qlha leaf qlha leaf qi ha Max. Min . mm of shine 

Hg h 

October II 6.7 51.4 18.2 104.6 4.3 97.2 9 .7 84.4 27.5 10.7 9.2 10.0 

\
~ 

(15) (14) (16) 

IV 20.4 43 .8 38 .6 104.9 2 .6 148.8 20.5 99.0 27.5 10.7 9.2 10.0 

(~ ) (13) (12) (14) 

November II 69.3 58 .6 29.1 83 .3 249. 1 179.9 115.8 107 .3 29.7 11. 7 7.9 10. l 

<DJ) (12) (10) (15) 
N nv~mh4"r IV 30. l ;l 1 c; ~· . .., OA' :,-,.v 

0'7 'l 
;, I ,.J 277.0 137.6 1 ..,.., n 

1.).).';I 
('\... 1 
':I.!.. l 

.......... 
~':I. I i i.7 7.9 i 0. i 

(D~ (10) (8) (13) 

December II 54 .1 10.43 148.2 56 .3 218.7 109.4 140.3 58.7 29.7 11.7 7.9 10. I 

(D~) (8) (6) ( 11 ) 

S. Em. ± 5.0 7 .6 24.8 

C. D. 0.05% 15.4 23.4 NS 

C. V.% 24.3 17.0 36.90 

Fiaures in parentheses indicate age of the crop in weeks. 
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TABLE 2 

Aphid population build up in relation to weather parameters in cabbage transplanted 
during different time (1982-83}. 

! 

I 
I 

I 
i 
I 
! 
i 
! 

A1•. No. of 
aphid per leaf 

03* 

9.20 
(6) 

27.60 
(7) 

24.47 
(8) 

28.72 
(9) 

36.40 
(10) 
18 .49 
(11) 

69.29 
(12) 

D5** 

0.02 
(2) 

1.78 
(3) 

6.79 
(4) 

6.17 
(5) 

41.66 
(6) 

29.03 
(7) 

54.08 
(8) 

Temperature CC' 

Min 

14 .4 

l 0.1 

9.8 

9.3 

14.0 

10.3 

13.3 

Max 

29.8 

28.4 

26.4 

27.4 

30.7 

27.2 

28.8 

* II week of November ** II week of December 

Vapour 

pressure 
mm. of Hg. 

3.3 

2.9 

2.9 

3.0 

3.3 

3.5 

4.2 

Figures in parentheses indicate age of the crop in weeks. 

TABLE 3 

Sunshine 

" 
9.8 

10.0 

9.7 

9 .6 

9.2 

9.6 

8.2 

Thermal rime C-Cd l 
Weekly cumm11/e1~ 

l 5-l I 5-l ~ 

13-l 

127 

128 

156 

131 

147 

289 

-l l 7 

5-lS 

702 

833 

980 

• • 

Aphid populat ; . .;n build up in relation to weather parameters in cabbage transplanted 

during differ '.? .. :t time (1984-85}. 

/\r. _Nu. of Temperature "C Vapour • Sunshine Thermal rime °Cd 

aphid f' £:i" le4 pressure 
D 1"" D'..L* _* __ :.:..M:...'..i~n __ .::M:.:a:.::x __ n_,_m-: • ..:.of:--H-'g=-·-:---:-";:----W-;-e-:-e:-kl.c...y ___ c_1m_1-:-m-:-u-:--l a_l ,_· ,·_e-< 

2
. 
9 3 

O. 00 J O .4 3 0. 1 3. 1 9. 9 141 14 I 

(5) (1) 
3. 14 5 .03 10.8 28.8 2.5 

(6) (2) 
·20.01 12.32 l 0.6 26.6 3.4 

(7) (3) 
14 .70 35.25 

(8) (4) 
I g. 5 3 100. 6 2 

(9) (5) 
29.05 148. 19 
( 10) (6) 

83') 123 .02 
1 • -

(7) 
( Jl ) 43.97 
7.80 
(12) (S) ---~ 

11.0 27.9 

12.2 28.9 

l 2.0 29.0 

9.9 30.5 

8.8 31. l 

3.1 

3.6 

3.4 

4.0 

4.5 

_ - . . .... ~-11 week of December_ 
• II week of Noveinbcr . . ., IC age of the crop , 11 weeks. 
Figures in parentheses in d 1c11 

9.7 138 180 

9.8 130 410 

9 .7 136 546 

9 .5 143 690 

l 0.1 143 83 3 

9.6 141 97 5 

10.5 139 l 11-l 
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TABLE 4 

Aphid population bulld up In relation to weather parameter• In cabbage transplanted 
during different time (1988-89). 

- --- - - -- _ .. __ 
Av. No. <'/ TenJ>eral11rc °C Vapour Sunshine Thermal time °Cd 

aphids per le<( 

D3* D5•• Min. Ma.\· 
prcss11rc 

mm. of Ilg . ,, Weekly cunut1ulotivc 

1.82 3.24 10.0 27.9 3.9 10.4 132 132 

(11) (7) 

2.90 6.10 10.0 27.9 3.9 10.4 132 265 

(12) (8) 

13.77 19.58 10.1 30.4 4.7 10.4 141 407 

(13) (9) 

96.53 104.33 12.7 32.8 5.1 10.7 159 566 

(14) (10) 

249.08 218.75 13.0 33.7 5. l 10.7 ·163 729 
(15) ( 11) 

• II week of ~ovember •• II week of December 
Figures in parentheses indicate age of the crop in weeks. 
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Fig. 1 : Effect of thermal time on aphid, L .,,.,,,,, population• In cabbllQ• 

naplanted In the 2nd WMk of November (Ds) and 2nd week of 0.C.IIIM' (05)· 
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_.s y: ~ thermal-time in °Cd (Ag 1 ) .. As the + 4.0996 x with R2 052* whk:h is also highly 
\f3kJ8 ot intercept are significant co1mblned signfflcant (Fig. 1 ). It revealed from this study 
8(J.laliOA were developed for aphid population • that with increase in 1 C) Cd weekly thermal time 
and theffl\81 time in t_he form of : Y • -530.5572 4 aphids per leaf is increasing. 
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Studi('s on Phyt.otoxicity of Carbaryl on Pigeonpea (Cajanus cajan (L.) 

Millsp.) and its Impact on (;rain 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 Uriiver·sity, 
I 

Navsari Campus, Navsari-396' 450 

ABSTRACT 

Studh•s on phytotoxldty of c.-arbaryl o n 1>lgeonpea were made in field conditions at 
A1,trkullurnl Rcsc11 rd1 Farm, Gujarat Agricultural University, Navsari during 1984 kharif season. 
Rl•sults n i\'calcd that carbaryl both In spray and rlust formulations exhibited phytotoxic symptoms 
on foliage. Ph)•totoxlc: symptoms star ted developing from first week after treatment and were fairly 
l'\' ldmt after 2nd wects of the . treatme·nt. However, there was recovery in affected leaves as recorded 
after 4th week's of tr<'lttmcnt . Although hi ,.:her doses 1•iz. , Carbary! 0.43%, 0.22 % and 0.1% of 
Carb:1r yl SO WP and 10 % dus t formulation of' carbaryl have caused phytotoxicity on leaves but 
rl'{'ordcd hi1,thc•r y ield may be due to protcdion given by the pes ticide against pes t complex 
infcstln1,t 1>0ds. 

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 

(Received on 10th 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 
great losses due to many insect pests A 
particularly Melanagromyza obtusa Mall. , gricultural Research Farm, Gujarat Agril. 
Heliothis armigera Hb., Exelastis atomosa w. University, Navsari during 1984 in kharif 
and Clavigralla gibbosa Spin. during later season to test the phytotoxic effect of carbaryl 
growth stage of the plant in the area. A wettable powder (from lower to higher doses) 
number of insecticides have been tested and dust on pigeonpea crop with five 
against pest complex of pigeonpea and replications and seven treatments including 
carbaryl has been found promising (Chelliah et control (water spray) as per detail given in 
al., 1978; .Rajendran et al., 1979 and Table 1. All the treatments were applied at 
Sundararaju et al., 1986). But, there have 50% flowering stage. One line having 25 tur 
been some_ reports of its phytotoxicity on this plants was considered for' one treatment. In 
crop (Chan and Patel , 1971 ; Thakur et al case of carbaryl 10% dust@ SO gram per plant 
1 ~86 and Kabaria et al., 1988). Considerin~ was given with the help of mus line cloth to 
this ,_ the presE=nt work was undertaken t ~nsure full coverage. For the purpose of 
con1irm the phytotoxicity of carbaryl dust an~ investigation, five plants were randomly 
w~t~able powder having all possible range selected from each treated line considering 

• Present address . Assist . . . . .. one __ ~_l_ant ~-~ one replication. Three bran~~ -
ant Research Sc1ent1st (Er t 1 -··· -·· ---------·· 

' 1 omo ogy), GAU, Gandevi. 
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from each of previously marked five plants treatments and the respective grain yield are 
were randomly selected and stagged with presented in Table 1. Results revealed that 
luggage lable. The observations on the carbaryl both in spray and dust formulations 
number of leaves having phytotoxic effect exhibited phytotoxic effect on foliage. The 
were made only on three tagged branches per phytotoxic injury symptoms started 
plant at 2nd and 4th weeks after treatments. developing one week after an application of 
The mean percentage of affected leaves per the treatments. It consisted of burning , 
plant were worked out based on total number yellowing and bronzing of leaves and finally 
of leaves including healthy and affected the affected leaves defoliated. The branches 
leaves per three branches per plant. The data were seen more spreaded in the treatments 
on per cent leaves having phytotoxic effect where phytotoxic effect was recorded. After 
were subjected to statistical analysis using two weeks of treatments, the phytotoxic 
completely randomized design after symptoms on foliage were fairty evident and it 
transformation. At maturing, the yield per plant increased with increasing concentration. It was 
was also taken into account and analysed highest in the treatment of carbaryl 0.43% 
statistically using same design. . .-~:'81 ,39o/o) and differed significantly with rest of 

RESULTS AND DISCUSSION the treatments. The . treatment of carbaryl 
0.01% recorded the lowest percentage of 

The data on mean percentage of leaves phytotoxic effect(2.38%) and was at par with 
having phytotoxic effect due to different control. The treatments of carbaryl 0.22% 

TABLE 1 

Phytotoxicity of carbaryl • on pigeoripea and its effect on grain yield. 
r Average percentage of Yield per 

Sr. Treatment pl1y101oxic leaves ajler plcmt 
No. indicated period of treatment (gram) 

After II After N 

\.. 
week week 

l. Carbaryl 10% dust 32.29 be 24.98 be 42.8 ab 
(28.53) (17 .84) 

2. Carbary& 50 WP@ 0.01% 08.87 d 03.76 d 31 .a bed 
(02.38) (00.43) 

3. Carbary! 50 WP0.05% 24.71 C 11.03 cd 29.8 cd 
(17 .48) (03 .66) 

4. Cart>.ryl 50 WP 0.1 % 31.58 be 21 .36 be S0.6 a 
(27.43) (13 .27) 

5. Carbaryl 50 WP 0.22% 40.59 b 31.50 ab 32.6 be 
(42.33) (27 .30) 

6. Carbuyl 50 WP 0.43%· 64.42 a 42.60 a 38.6 ab 

(81 .39) (45.82) 

7. Control (water spray) 07.52 d 04.47 d 18.2 d 

(01.70) (00.61) 

S. Em. ± 04.69 05.05 03.90 

C. 0. (P= -0.05) 13.56 14.59 13 .42 

C. V.4' 52.57 37.62 25 .00 

Note : l . Figures in parentheses iare 1rci.in n:1r1nlifonned v1llkl1J . . _ 
2. Figures with same ktter(s) urc not significantly different al 5% level of s1gruhcance. 
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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 carbaryl 0.08% W.P. After 4 
weeks of the treatment, the percentage of 
phytotoxic leaves decreased in all the 
treatments as compared to that of two weeks 
after treatments Indicating the recovery in 
phytotoxic effect. However, the treatments of 
carbaryl 0.43% recorded highest per cent of 
phytotoxic leaves (42.82°/4) and was at par with 
carbaryl 0.22°/o (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. 

lnspite of an apparent phytotoxic effect, 
yield remained unaffected and different 
treatments of carbaryl 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 Clavigralla gibbosa 
during the reproductive stage of tl)e crop. The 
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treatment of carbaryl 0.1% r8a>rded . 
yield (50.6 gm./plant) and was at hiohest 
carbaryl 10% dust and carbaryt o.~ '""' 
was slgnlflcantly superior over rest wtlile It 
treatments. The lowest yield (18.29 Of 1"4t 
in ,untreated control treatment ~) 
attributed to the pests infestng POds asy th be 

. were not protected. However, ii was at par '!I 
carbaryl 0.1% and carbaryt 0.05%. Yfilh 

Thus, it can be concbted that tt"totq. 
various higher doses viz .. 0.43%. 0.22% anc:t 
0.1 % of carbaryl 50 WP as wel as 10% <list 
formulation of carbaryl have led to the 
phytotoxic effect on foliage but reconieci 
higher yield by protecting the pest ~ 
infesting pods. Similarly, Thakur et al .. (1986) 
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as well as dust exhibiting phytotoxic effect on 
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defo_ltated (Chari & Patel, 1971; Kabaria et al., 
1988). 
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Effect of Spray D ·t· B . epos1 ion on ollworm (Eanas vittel/a Stoll) 

Damage and Yield in Hybrid 6 Cotton 
C. M. Muralidharan and M. S. Chari 

Agricu ltural Research Station, Gujar?t Agricultural University, Bhachau, Kacbchh-370 140 

ABSTRACT 
S tudies on the effect of s d · t· b • 

H 
. . . pray cpos1 10n y different spraycrs(Electrodyn, Kanp sack 

( Ydrauhc M1stblo,,·er and H I') b ti • • • • • • · . ' e I on o ,rnrm damage and yie ld indi cated a positive correlation 
betw<.'en spra,· depos ition d , Id • • • . . . an ) 1c and 1t was negative with bollworm damage. The regression 
coeff1 c1ent was also pos iti\'e d • 'f. • • • • ••• • • • , an s1gn1 ,cant, md1cahng that an increase of unit depos1t1on rn 

upper surface and lower surface of , upper lea\'es and total deposition increases in yield bv an amount 
of 22.92, 22.95 and l 1.09 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 the 
pest menace and this is a major c~op on _w.hich 
a large proportion of the insect1c1des 
produced in the world is . u_sed. Of the tot~I 
quantity of different pest1c1des produ.ced in 

India, about 40 .5% is consumed by this crop 

I which is valued at Rs . 139 crores a one . 1- t· 
B 

·ee 1981 ). Th e effective app 1ca 10n 
t aneq , . . • th 
,u::,thod play a key role in increasing e 

f t he chemical. In the present 
.;l fl 1 cicy o h 1001 f . method only less t an ,o o 
, ·, p it,' 1t1on • 
: : , ' " fluid reaches the target pests (Pawar and 
- ..., 

1
' . ◄ 986) The other 90% of the spray 

,, ada r· 1 • I • h ·th r fall on the ground or ost in t e 
f ·u1d w 111 e1 e A ff t· d thus a wastage . ny e ec ive 
atrno --~nere an ying which can minimise the 
- ste rn of spra . h • I --. 1 Id save our precious c em1ca, 
: .. astaqe wou and increase the bioefficacy 
•ime tnd energy, 
) f pesticides. 

(Received on 30th Mav. )991) 

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 particles 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 spr~yey (c.d .s.), consists of a spray 
head (including spinning disc) and a handle to 
hold it. The energy required for 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 , 198 1, 
Herzog et al., 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 of seed cotton . 
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MATERIALS AND METHODS 

The experiment was conducted during 
1983~86 at Anand campus of Gujarat 
Agricultural University ·(Variety : H~brid 
6-Cotton, Spacing : 1.2 m x 0.6 m; plot size : 
Gross : 18.0 m x 4.8 m = 86.4 m2, Net : 15.6 x 
2.4 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) appli~d 
through Knapasak (Hydraulic)(cypermethnn 
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 10 tagged 
plants and yield of seed cotton was recorded 
from a net plot. The spray deposited by thes.e 
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 correlated with 
bollworm damage and yield and regression 
equations were also worked out. 

RESULTS AND DISCUSSION 

The percentage infestatiqn to buds, 
bolls and loculi and yield of seed cotton in 
different treatments are shown in figure-1 . 
(Pooled result for the years 198.3-84, 1984-85 
& •1985-86). Persual of the data shows that 
bollworm damage to buds, bolls and loculi was 
least in plots sprayed i,yith ED sprayer, 
followed by Knapsack, Heli and Mistblower 
sprayed plots. 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 uppor and 
lower surfaces of upper leaves was recorded 
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in ED ;prayer( 15.16 & 11 .69 ng/cm2
) followed 

by Knapsack(1.64 and 0.66 ng/cm2) . Heli(1 43 
· and 0.40 ng/cm2), and Mistblower (0.89 and 

0_36 ng/cm2). The highest total deposition 
was also observed in ED sprayer (31 .51 
ng/cm2) followed by Mistblo.wer (7.16 ng/cm2), 
Knapsack (4.39 ng/cm2). and Heli (4.08 
ng/cm2) sprayers. The maximum spray drift to 
soil was observed in Knapsack sprayer 
followed 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 whi~~ means 
that an increase in spray deposItIon has 
significantly contributed in increasing . !he 
yield. The association between the depos1t1on 
with percentage buds, bolls and loculi damage 
had shown a negative correlation indicating a 
decrease in percentage infestation by E. 
vittella to flowerbuds, bolls and loculi due to 
increase in spray deposition. 

The regression coefficient of the linear 
reg~ession 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 sprayer 
was reported earlier by Law and Mills (1980), 
Arnold and Pye ( 1981) and Mortan l 1982) 
which confirm the present observation. _As 
there is a high degree of positive correlation 
between spray deposition and yield and also 
between spray d_eposition and bollw~rm 
damage, it can be concluded that any sprat1_ng 
system which results in more spray depoSition 
o~ plant can effectively control the boll~o~:. 
with a resulting increase in seed cotton y,eED 
From the study, it has been observed tha:ded 
sprayer deposited more toxicant and reco 
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TABLE 1 

correlation a
nd 

regression equations between spray deposi tion an d yield and 
bollworms damage . 

(A) Corre lation eq uation 

( 
BOU WORMS DAMAGE 

Spray dt'/H>si t ion Yield %Bud % Boll '7r Lnrtrli 
damage damage c/0111,1.~c 

rpper lea ves : 

t:1) Uppcrsurface 0.7517** 
(~) Lower surface 0. 7227** 
(c) Tola! 0.6762* 

-0.4648 -0.2573 -0.2202 
-0.04591 -0.025 14 -0.02 l 5 

-0.431 9 -0.2208 -0.1908 

t 8 ) Regression euqation 

69 

------------------------------------·---
Dependent Variable Linear regression R2 

___________ _.:::.,:eq:i.:u:.:.:a~ti..::.o:.:.:n•:__ _ ___ _ _ ·---------
Yil!ld y 1631.85+22.92** X1 53.54 

Y 1649.80 + 27.95 ** X-, 52.20 

\ 

___ . ___ Y _____ ____ 1_6_10_.6_4_+_1_1_.09_* __ x_3 ____ 4_5_.7_2 _ __ . __ __J 

** Significant at 1 % level. 
>!- Significant at 5% level. 
X 1 Deposition on upper su1face of upper leaves. 

X, Deposition on lower surface of upper leaves. 

X3 Total deposition. 
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less boloworm damage and higher yield 
compared to conventional sprayers which also 
confirms the importance of spraying system to 
increase the bio-efficacy of the chemical. 
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.Evaluation of Effective Dose of M t h onocro op os 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*; 

Department of Entomology, College of Agricultu re, GAU, Sard_ar Krushinagar 

ABSTRACT 

A n c•xperlmcnt to eva luate ,ff, •1· d • :\I• ' . ·k . <' u ivc ose ot monot·rotopho-, again st Nephantis se ri11 0 
• t' rf{ · rn corporat cd hv trunk injccr t I • pa ~ . M C II f . • ion cc rnu411c and folia r spra r \1 as t arri<.'d ou t on th e farm r f 
• • • - 0 cgc O Agri<-ulture, Navsar i , during 1980-81 and 1981:82 Wt•st c< ast t II • • ' 
grown \'ariety of c· c· t · s . . • • ' • a , a t·ommonl v 

. . 11 onu _111 • outh <,uprat was used for the exp<'rimcnt. The results r e\'ealcd that th~ 
mor~ocrotophos when apphcd through trunk inje<'lion technique at JO ml (3 6 g a ·) d 20 1 7 
g.a.1.) per palm of 8 years :Igc, was found to be effccli v" 6fl a11d 90 .da1· • . • 1. an,. I ,fn ( .2 . 

1 
• . ~ upto s r espc<' l \'C' 1· o · 1· e 

t ontro ot th<• IH'st 111 <'omp:1riso11 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. to be attacking the 
coconut palms. The first mentioned insect N. 
serinopa is one of the most serious pests of 
coconut. 

The insecticides viz . Paris green, DDT, 
T?xaphane, Lead · arsenate, Malathion and 
die lctrin were commonly used to control 
N.serinopa before 1970. Over the periods , 
DDT and dieldrin (Sathiamma and Kurian , 
1972) monocrotophos (Anjaria et. al., 1975), 

DDT and BHC (Rangaswami , 1977 and 
Th.ampan, 1981), BHC and Trichlorphon 
(Bu t ani , 1979) , d i flubenzuron 
(Sundarmoorthy, 1980) were r~commended 
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 technique 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), caterpl illar Brassolis. 
sophorae L. and moth borer Castnia deadalus 
cramer in Gayana (Rai , 1973), bag worm, 
Metisa plana WLK. (Wood et al., 1974) and leaf 
moth Artona cataxantha Hamps (Ooi et al., 
1975). In India Nadarajan and Channa 
Basavanna (1978), Pillai (1979), Mithyantha et 
al., (1980) and Nadarajan et al., (1980) have 
reported that trunk i njec tion of 
monocrotophos was the most effective for the 

---· -·-·- --
: Part of the M Sc (Agr; ) thesis submitted to ~uja~ t Ag~icull~;al University. • 
'Present addr~ss.: Prof~ssor of Entomology, N. M. College of Agriculture, GAU. Navsan-396 450. 
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control of N. serinopa. In Gu jar at Anonymous 
(1981) have reported monocrotophos@ 9-18 
ml. per palm according to t11e age of coconut 
plam to be effective 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 (1980-81 ) as well 
as second year trial ( 1981 -82). The 
experiment was laidout in · complete 
randomized design with different treatment 
given below : 
Sr. Treatments 
No. 
1 . 

No. of palms/ 
Replicate 

2. 

3 . 

4. 

5. 

Monocrotophos 36% w/w 
@ 5 ml (1.8 g.a.i.) per palm 
by Trunk lnection • 
technique (T.I.T.) 
Monocrotophos 36% w/w 
@ 1 0 ml_ (3.6 g.a.i.) per 
palm by T.I.T. 
Monocrotophos 36% w/w 
@ 20 ml (7.2 g.a.i.) per 
palm by T.I.T. 
Monocrotophos 36% w/w 
@ 0.05% by foliar spraying. 
Control (Untreated) 

5 

5 

5 

5 

GAURES. J. 1993.18 (2) 

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 
1 oo cm above ground level at 45 degree 
angle by rotating it in a clock wise direction to a 
sufficient depth to hold the amount of the 
insecticides applied. Th0 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 fl,mgal infection. The hole was 
closed with the cotton plug and then it was 
plastered with wax so as to prevent the pozing 
thereafter. 

Method of evaluating 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 incr~ase in length 
at 15 days interval. The two end of the galley 
were marked with the staple(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 of pinning. 

RESULTS AND DISCUSS ION 
The data of the trial undertal--cn dunn~1 

1980-81 are presented in table 1. The dat ' 
revealed that the difference in mean length c,' 
galleries before the application of difteren! 
treatment was non-significant indicating tht· 
uniformity of the infestation. On 15th ano 
30th day after application of different 
treatment the mean length of gallery in the 
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TABLE 1 

Mean length of gallery mined by N. serinopa Meyr. before and after application of monocrotop hos (1980-81 ). 

Mean length of gallery ( cm.) "' 
Sr. Details of Before 

-
Days after treatment No. treatment of treatment 

mon ocrotoplios 
36% w/w 15 30 60 90 / 05 

'· I. 5 ml/palm 14. 70 17 .93b 19.21 b 19.21 h 19 .21 b 19.92 
\ 

by T.I.T.* 
') 10 ml/palm 15.66 15.68 ab 15.7 I ab 15 .7l ah 18 .1 Sb 19.32 

by T .I.T. 
3. 20 ml/palm 13. 3 I 13 .3 I a 13 .6 I a 13.6 1 a 13.89a 17. 68 

by T.l.T. 
4 . 0.05% by foliar 14. 07 14.20a 14.54a 19.44·c 19.44b 19.66 

spray 
5. Control I 5 .11 17 .43 b 19.2 1b 20.63c 20.8 I b 2 1.00 

( untreated) 
S.Em ± 1.025 
(:. D. at 5% N.S. 3 .0 1 
C.V. % 14 .59 

* Tn.p1k Injection Technique . 

treatment of 20 ml monocrotophos per palm 
by T.I.T. have remained lowest (13.31 cm. and 
13.61 cm respectively) and was at par with the 
treatment of o .05% monocrotophos foliar 
spray (14.20 cm and 14.54 cm respectively) 
and 1 O ml monocrotophos per palm by T.I.T. 
(15.68 cm and 15.71 cm respectively). On 
60th day the treatment of 20 ml 
monocrotophos per palm by T.I.T. had 
maintained its superiority by keeping the least 
mean length (13.61 cm) of gallery and was at 
par with 1 o ml. monocrotophos per palm by 
T.I.T. (15.71 cm .) The treatments 
monocrotophos 1 o ml. per palm by T.I.T. 5 ml. 
monocrotophos per palm by T.I.T. and control 
were inferior to the other treatments and at par 
on 15th and 30th day after injection . On 60th 
day the treatments 5 ml. monocrotophos ~er 
palm by T. I.T. , 0.05% monocrotophos foliar 
spray and control were inferior to the other 
treatments and were at par with each other. On 
90th day after stem injection, the treatment of 
monocrotophos 20 ml. peryalm by T:I.T. had 
still maintained its, superonty by keeping leaSt 

1.283 1.45 1.42 
3. 7J 4 .26 4. 17 NS 
17 .64 18.72 17.50 

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, suggesting 
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 difference in mean length of 
gallery before the application of different 
treatment was non-significant indicating the 
uniformity of the infestation. On 15th day after 
application of different treatment , the mean 
length of gallery in the treatment of 20 ml 
monocrotophos per palm by T.I.T. was lowest 
(11.57 cm) and at par with the treatments of 1 o 
ml. monocrotophos per palm by T.1.T., 0.05% 
monocrotophos foliar spray and control. The 
mean length of gallery in the treatment of s ml. 
monocrotophos per palm by T.I.T. was highest 
~17.20_ cm) a_nd at par ~ith control suggesting 
its failure in checking the increase in 
infestation. On 30th day, the treatment of 20 

' 
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TABLE 2 
OAU RES. J. 1991. 18 (2) 

Mean length of gallery mined by N. 1111rlnopa Meyr. before and after appllcatlon of 
monocrotophos (1981-82) . 

( Sr. 

No. 
Befort• 
tn•<1tmc111 

M , •011 h1ll>(l lt nf J.(<11/c•rv ( ,·m.) 

Days ajil'I' tn•atmn,r Detail.,· c>f' 
trc•atment of 
monocrotnphc>s 
3t, 'Tr, 11'/ \I' 15 3 0 t,{) 90 /05 

;>---------------------------------- -
l. 5 ml/palm 

by T.I.T.* 
13. 12 17 .20b 20.22cd 21.6!k 3 1.07b 32.57 

.., 
10 ml/palm I 1. 73 

11.5 7 

11 .03 

I 0.86 

lJ. 73 11 12.7 1a 15.61 b 26.97b 28.56 
by T.I.T. 

3. 

4 . 

20 ml/palm 
by T.l.T. 

11.57a 11.57a 11.57a 21.34a 28.27 

0.05% by fo liar 
spray 

l 2.87ab 15.05nb 21.22c 26.93b 28.37 

5. Control 
(Untreated) 
S. Em ± 
C. D. at 5%. 
C.V.% 

N.S. 

14.94ab 

1.1 6 
3.42 
18.69 

l 7.68bc 24.63c 

1.33 1.33 
3.92 3.91 
19.2 1 15.64 

30.70b 

1. 62 
4 .77 
13. 19 

32. 18 

NS 

* Trunk Injection Technique. 

ml. monocrotophos per palm by T.I.T. was 
again superior and at par with the treatments of 
10 ml. monocrotophos per palm by T.I.T. and 
0.05% monocrotophos by foliar spray. On 
60th day the treatment of 20 ml. 
monocrotophos per palm by T.I.T. was agian 
found superior, and the treatment of 10 ml. 
monocrotophos per palm by T. I. T. was 
remained second. All the other treatments 
including control were at par and inferior. On 
90th day, 20 ml. monocrotophos per palm. by 
T.I.T. was only the superior treatment as the 
mean length of gallery was lowest (21 .34 cm) 
in rt , while all other treatments were iinferior 
and at par among themselves and with control. 
On 105th day after trunk injection, the 
difference among the mean length of gallery in 
different treatment was non-significant 
suggesting the loss of effectiveness of 
monocrotophos 20 ml. per palm applied by 
T.I.T. 

Nadarajan et al., ( 1980) have screened 
several insecticides for the control of black 

headed caterpillar, N. serinopa and Red palm 
mite Raoiella indica Hirst. In coconut palm 
through the trunk injection technique. They 
found 3.5 g.a.i. (i.e. 9 ml of 40 EC) 
monocrotophos per palm by T.I.T. to be 
effective upto 90 days in younger palm {five 
years old) and 7 g.a.i. (i.e. 17.5 ml of 40 EC) 
monocrotophos was effective 60 days in 9 to 
10 years old palms. Simil.arly, Anonymous 
( 1981) have observed 70% and 1 00% larval 
mortality from third and sixth day respectively 
after trunk injection with 9 to 18 ml. 
monocrotophos per palm. 

On the basis of overall results of two 
years trial, it can be concluded that 
monocrotophos 20 ml. per palm by T.I.T. was 
the best treatment as it can check the 
infestation upto 90 days. 

A CK NO\\' 1.•:oGEM.: NT 
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Constraints in Adoption of Improved Cotton Cultivation 

Technology in Tribal Area 
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ABSTRACT 

Th <' s tudies <."11-riecl t J • < • • . • • • ou < urmg J !.189 111 tribal area of Kinwat Blork (Ma harashtra Stale) T h 
purpost• of lht• stud\' i • I I J t ·f· · · • e • • . s O < en I J th e maJor c·ons tramls in adoption of improved rotton culti va tion 
ft•t·hnoloJ! v In trib·,I · ,. ·1·1 • 1 · · ' • ' .,rc.t. H· n •su Is of th e studies reveal ed that tri ba ls facing major rosntraint 5 \\e rt• more n1st1 v seed ., l · ·k 1· 1·· • • • · • . . . • ., • .,, ac: o 111a1H·e, high <·ost of 1rr1ga tto n, high ros t of rh cmiral s 
11 on • ·, v a I h b, II t v f • • · • • • • • ' 

• • _. 0 irri ga ti on hu:,hty, high rat e/pr il'es of fer tili zers , etr. In ord er to overrom e 
th es~ _t·o ns tr:unts, the~• should provid e atlcast seeds, fertilizers and plant protection rhcmirals on 
s11h s1d1scd r:tt<' through <'O•opcrativcs on tim e. 

INTROD UCTION 

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 
the tribals i.e. (a) majority live in hilly and forest 
areas having lack of infrastructure facilities i.e. 
means of communication, transport , marketing 
and (b}sparce population of th e villages and 
dispersed habitats seriously limiting the 
possibi lity of social, cultural and economic 
development, {iv) lack of education, economic 
deve lopment , problems of health,. nutrition, 
housing etc. 

Constraints are circumstances or causes 
which prohibit the farmers from adopting 
improved farm practi ces. Operationally 
constraints are defined as the degree of 
restrict ion by which the adoption of 
technology is either restricted or partially 
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), Ku lkarni (1979) and Gholve (1986) 
found that extent of adoption of technology in 
tribal area is quite low to medium level. lnspite 
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 different 
const raints wh ich are responsible for 
decreasing the rate of adoption of technology. 
Scattered sett le ments , u n-eco nomic 
holdings, traditional beli efs were reported 
causing high technological gap Kulkarni (19!3) 
and Mishra (1974). Marketing, lack of irrigation 
and inadequate credit facilities are important 
constraints reported by Sada mate ( 19?B). 
Kulkarni (1979) found that for both tribal ~nd 

. t ·nts like non-tribal farmers cps n rai .. nt 
non-compatibility of technology , ineffic: e 
input and credit service and lack of kn?~!e ir 
about technology were responsib 
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;ncreasing the technological gap. The study constraints were listed. Each respondents was 
was conducted with a purpose to identify the asked to indicate the constraints and the 
constraints faced by tribal farmers in adopting answer of the respondents to each statement 
selected improved practices and to know the was marked Yes/No. The score of ·one' and 
suggestions made by the tribal farmers to 'zero ' was assigned to 'Yes· and 'No' answers 
overcome the co nstraints in adoption of to each item, respective ly,. The scores on 
selected improved practices. each statement were summated. Final score 

MATERIALS AND METHODS was calculated by covering the score into 
• percentage. In the same procedure remedial 

The study was conducted in tribal area measures suggested by the respondents in 
in Kinwat block of Nanded district of tackling these constraints were computed. 
Maharashtra State. In all , 210 cotton growers RESULTS AND DIS CUSS ION 
were identified randomly. Constraints were 
measured by taking into consideration all the 
possible difficulties arising whi le adopting 
se!ected agricultural technology of cotton 
crop. Twenty six statements pertaining to 

Information pertaining to constraints 
faced by the tribal farmers while adopting 
selected improved technology of cotton crop 
is presented in Table 1. 

TABLE 1 

Distribution of respond ents accord·,ng to their cosntraints in adopting selected 
(N=2 I OJ improved pract ices of cotton crop. 

S N Ccmstraints . o. 
l. Soil is not suitable for collon cu ltivation d 
.., Lack of awareness-knowledge of hybrid cot1on see s 
3. Non availability of pure and quality seeds 
4. More costly seeds . 
5 . Collon seeds is susceptible to pests nnd diseases 

( Improper germination of seed . . . . .. _ , . 
; : Lack of knowkdgc about the mt·rit ol using krt1hzcrs 

8. Fertilizers ;J\ .,il.1hili1y is difficult 

9 . 
l 0. 
I I. 

12. 
13 . 
1--l . 

J 5. 
16. 
17 . 
18. 
I 9. 
20. 

High rnte prices of fertilizers . . . 
' .•• . . ._ oils the structure of soils . . . 

Fc1 til1zc1 • sp . . d ·ts through application ol heavy 
Introduction ol diseases an pes 
dosl.! of fertilizers . 

. , .. · f fertilizers to irrigated plots . , . 
D1 vc1s1011 ° •d~ f nlant protection measures. 
Lack of awarness-knowlc ge o ,, 

. 1· ·I ·c·ils . High cost o c 1en11 • • . . . comnlicatcd tcchmquc. . . r phnt protection JS , . 

Appl~ca_t~~n _o. : r lant protection impl~mcnts . 
No11 -av ,11l,1bihty P . 

1
•
0 11 

chc1111cals. 
. •

1
• of phnt protec 1 

Non uva ilab1 1ty .' . a1•11.,t "Ocial customs. 
t c ,s ·ire .ig ., ., 

Plant protection prac 1 ~ ' 

Labo ur requi rement _is high 

High CO-i i of irri ga~ll.)ll . ·11ion raci lit y 
Non.avai lahil1 ty ol irng, 

11 Lack of finance . 
Non-availability of f1'.wncc o11 111nc 

• I ·c·il ·1dvH.:e • nc Lack ol tee: lll l • • . , I •mcnt s 011 111 
. ·1· of i,nproveu unp c 

Non-avmlab1 ''.Y . Govcrn n1cn1 
Lack of inccntiv~ I~ - -

24. 

Frequency Percentage 
25 11.90 

102 48.57 
84 40.00 

1 7 I 81 A2 
82 ..iQ.47 

88 --l I .90 
112 53.33 
72 3--l .28 

15 I 71.90 
92 --l 3.80 

I 18 56 .19 

65 30.95 
150 71 . ➔ 2 

I 61 76 .66 
1--l 2 67 . 7 1 

95 --l -L 76 
78 :n . 1-t 

137 o.5 .23 
10--l -t lJ .52 

165 7X .5 7 

155 7 "\ . 0 

167 79.52 

I :-i .\ 7 2.85 

1-15 09 .0-t 

UH 6~. 71 

I I 9 56 .66 j 
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It was evident from the Table 1 that a 
majority of the tribal farmers have experienced 
that they were facing various problems while 
adoption of improved agricultural practices of 
cotton crop. The major constraints identified 
were more costly seeds (81.42 per cent), lack 
of finance (79.52 per cent) , High cost of 
irrigation (78.57 per cent), high cost of 
chemicals (76.66 per cent), non-availability of 
irrigation facility (73.80), non availability of 
finance on time (72.85 per cent) , high 
rate/prices of fertilizers (71.90 per cent) , lack 
of awarness-knowledge of plant protection 
measures (71.90 per cent) and lack of 
technical advice (69.4 per cent). Further they 
indicated application of plant protection was 
complicated technique as well as against social 
custom (67.61 and 65.23 .per cent) and 
non-availability of improved implements on 
time (65.71 per cent) . 

Constraints like non-availability of plant 
protection implements (44.76 per cent) 
non-availability of plant protection chemicals 
(37.14 per cent) and non-availability of 

TABLE 2 

GAU RES. J . l993. lR (2) 

chemical fertilizers (34.28 per cent) were also 
expressed by the respondents. 

The suggestions given by the 
respondents to overcome these constraints 
are mentioned in Table 2. 

It was obse~ed from_ the Table 2 that a 
majority of the tribal farmers had indicated 
constructive suggestions to overcome these 
constraints faced by them in adopting 
improved agricultural practices of cotton crop. 
The most important suggestions given by 
them were pure seeds, fertilizers and plan1 
protection measures should be supplied 
through co-operative on time (80.95 per cent}, 
followed by subsidy for purchase of improved 
seeds, fertilizers and plant protection 
chemicals (71.01 per cent), irrigation facilities 
should be made available by the government 
(75.23 per cent), farmers should be provided 
knowledge about seeds, fertilizers and plant 
protection measures (71.42 per cent), 
technical guidance at all levels should be 
provided timely through extension personnel 
working ·in the area (68.57 per cent). 

Distribution of respondents according to their suggestions to overcome the 
constraints. 

(N:210) 

S.No. Suggestions Frequency Per cent 

). Fanners should be provided knowledge about improved seeds. 150 71.42 

l fertilizers and plant protection measures. 

1 2 . Quality seeds. fertilizers and plant protection measures should 170 80.95 

be supplied through co-operative on time. 
3 . Sumidy for purd,.,, l' of improved implements. 127 60.-!7 

4 . Subsidy for purch.isc of improved seeds, fertilizers and plant 163 77.61 

protection chemicals 
5 . Preference to cotton growers in getting electric line. .. l 15 54. 76 

6. Irrigation facilities should be made available by government 158 
75 .23 

7. Cotton price t.hould be fixed after studying the cost of 91 
.n.JJ 

8. 
cultivation and average production of urea. 

4gj7 
Payment of cotton produce should be immediate. 102 

9. Technical guid~nce at all levels should he pmvidcd timely 
6S.57 I 

144 I 

th_rough extcnst0n pcrsonnal working in the arcu. 
6-' -~8 

I 
.10. Tuncly short duration training to the tribal farmers . 135 
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Besides, tr1bal tarmors olso O)(pros&od fortlllzorn and plant protection chemicals on 
that they should provldo tlmoly short duration nuhnldlsod rate through co-operative on time. 
training, subsidy tor purchaso of lmprovod Ttioy should provide sufficient credit, timely 
irnplements , preference to cotton groworo In •,urvlco and skill training. The panchayat 
getting electrlc llne, Immediato payment of should be the unit of planning and 
produce and adequate cotton prlco to bo fl)(ed Implementation to be able to take into 
on the basis of average production of the consideration the local resources and 

sltuatlonal needs. Each panchayat should 
prepare detailed outline for farm planning. The 
8)(tenslon agency and panchayat leaders 
should jointly Implement the programme. 

area. 

Trlbals taclng constraints llko 
economical, sltuatlonal, administrative, lack of 
irngation tacllltles, Inefficient Input supply etc. 
hence they should provide at least seeds, 

Gho\vc. 
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A Scale to Measure Farmers' Attitude Towards Sprinkler 

Irrigation System 
_ M. N. Popat*, H. L. Patel and M. R. Prajapati 

Department of Extension Education, Gujarat Agricultural University, Junagadh 

ABSTRACT 
A 20 item 'S<.'alc Product M t , the attitude I ct iod type scale has been t·ons tru cted and s tandardized to measure 

of farmers toward s Sprinkler Irrigation System. The cocffid cnt of re liability was 0.833 . 

INTRODUCTION 

Sprinkler Irrigation System (SIS) is one 
of the best method which can counter many of 
the problems faced by conventional method 
of flood irrigation. Government of India and 
some State Governments have taken efforts 
to popularise this new method and are also 
supporting it by providing capital subsidy to 
farmers. However, its success or fa ilu re 
depends largly upon farmer's attitude towards 
it, that is, what farmers think and ·feel about 
SIS. 

As the SIS is a very new method of 
irrigation, t~ere is ha_rdly any study available on 
attitude of farmers towards this irrigation 
syst em. Hence, it was felt necessary to 
develop · a scale to measure the attitude of 
farmers towards SIS which could be used by 
researchers and_ extension personnel as wel l. 

MATERIALS AND METHODS 

Construction of Attitude Scale 

In the present study , an attempt has 
been made to develop a scale which can 

(Received on 4th Octo .. 1991) 

scientifically measure farmers' attitude towards 
SIS. Among th e techniques available for 
construction of scales, the Thurston's Equal 
Appearing Interval Technique (1928) and the 
Likert's summated Rating Technique (1932) 
are quite well known. But both the methods 
suffer from limitations the first one is getting 
discriminating response and second one in 
selection of items. Thus , th e technique 
chosen to construct the attitude scale was of 
the "Scale Product Method" which combines 
!he Thortone's technique of equal appearing 
interval scale for selection of items and Likert's 
technique of summated rating for ascertaining 
the response on the scale as proposed by 
Eysenck and Crown (1949). • 

Steps Involved in Construction of 
Attitude Scale 

(a) Item Collection 

In initial stage of developing the scale, 
52 attitudinal statements about SIS were 
collected from relevant literature, experts in 
the field and extension workers . Th e 
statements, thus, selected were edited on the 
basis of the criteria shown by Edward (1957). 

*Present address : Asstt. Prof . of Extension, GAU, Junagadh . 

80 
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(b) Judge's Rating of Attitudinal 
Statements 

In order to judge the degree of 
'Unfavourableness-favourableness of each 
statement on the seven point equal appearing 
interval continuum a panel of 100 judges was 
select~d. The judges selected for this study 
comprised of irrigation specialists and 
Professors from Agricultural Engineering and 
Techno logy College, GAU , · Junagadh , 
Professors of the Department of Extension 
Education of all four Agricultural Colleges of 
GAU, and other persons with considerable 
experience in SIS. The letter of instructions 
was sent alongwith statements. Out of thses 
hundred judges forty five judges replied, and 
were considered for the analysis. 

(c) Determination of scale and a 
values 

The seven points of the rating scale 
were assigned scores ranging from 1 (for most 
unfavourable) to 7 (for most favourable). Then 
based on the judgement, the scale Le. median 
and Q value for each of 52 statements were 
calcu lated . The following formula was 
employed to calculate the scale and a values : 

s = L + !O .50 - pb) x i 
pw 

Where, 

s 

L 

= The median or scale value of the 
statement. 

= The lower limit of the interval in which 
the median falls. 

m of the proportions below the 
pb - The SU d. f II - interval in which the me in a s. 

Pw 
portion within the interval in 

- the pro . 
- . h the median falls . wh1C 

·ctth of the interval and is 
== thew• d to be equal to 1.00. 

assume 

The inter-quartile range 0=03-a1 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, a was small compared to the value 
obtained when th ere was a re latively little 
agreement among the judges. Only those 
items were selected whose median (Scale) 
values were greater, than a -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 for the final 
forma~ of the attitude scale were randomly 
arranged to avoid response biases which 
might contribute to low reliabi lity 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 atti tude 
measurement. The points on the continuum 
were strongly agree, undecide agree , 
disagree and strongly disagree with weight of 
5, 4, 3, 2 and 1 respectively for a favourable 
statement; and with weight 1, 2, 3, 4 and s 
respectively for an unfavourable statement. 

The weights of Likert's technique and 
the scale values of Thurstone's technique 
were combined in form of a product and the 
total score for an individual was the sum of the 
product. The final format of the scale is 
presented below : 
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Sr. No. S1a1eme111 

l. 

2. 
Crop mntured curly in sprinkle~· irrigntion (3.9) 

Field preparation in n~xl Sl'I\Son hl'l·omcs <.lifficull in 

sprinkle, irrigntion plot (4 .9 ) 

Deniers of sprinkler irrigation set provide good maintenance 

scrv ic-e (4.4) 

Sprinkler irrigation adversely affects the soil fertility (3.7) 

5 . Weed infestation is , less in sprinkler irrigation (5. 7) 

6. Sprinkler irrigation reduces the possibility of pests diseases 

in the crop (4.8) 

7 . The performance of interculturing operations is 

inconvenience in sprinkler irrigation (4.5) 

8. Short duration training will increase the efficiency for 

operation of sprinkler irrigation system (6.3) 

9. More quntity of fertilizer is required in sprinkler irrigation 

plot (5.6) 

10. Sprinkler irrigation prevents frost damage to crop (5.0) 
1 

11. Sprinkler irrigation facilitates high seed germination (5.8) 

12 . Quality of water should be clean for sprinkler irrigation 

system compared to traditional system (6.0) 

13. Chemical fertilizer gives better results with sprinkler 

irrigation (5 .9) 

14. Loss of water is high in sprinkler irrigation during summer 

season (5.5) 

j J 5. Soil moisture can be maintained at optimum level by 

sprinkler irrigation ( 6.1) 

I 6. Wind velocity reduces the efficiency of sprinkler irrigation 

(6.4) 

J 7 . Sprinkler irrigation is benedictory to farmers (6.5) 

18. Sprinkler irrigation system restricts the farm operation 

through farm machinery (4.6) 

19. I don't prefer sprinkler irrigation system at my farm (6.7) 

SI\ I\ U 

20. Government favours the sprinkler irrigation system (6.6) 
'-------------------------------__-/ 
SA = Strongly agree 

A = Agree 

U = Undecided 

= Dis.igrt:c 

= Strongly disugrcc 
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Reflablllty of the Sacle 

The split-Half-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 haH and the 10 
even-numbered statement in the other. 
these 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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• Cited from secondary sources./ 

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

rtt = 1 - s2d 

621 
Where 
rtt = Coefficient of reliability 

d = Difference between two half score of 
respondents 

52 d = Variance of those differenc s 

s2t = Variance of total scores 

*Like;t, 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 . 1· of 
Abnormal Sociai Psychology 22 : 
215-430. 
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Short Communications 

Heat Indices of Soybean as Influenced 
by Shallow Ground Water Table 

B. M. Maurya. R. D. Yadav and S. S. Ku1hwah 

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

Glycine max (L) Merril is a major crop of 
Barna Command, occupying 30% culturable 
command of 54000 hectares. In upper 
reaches of command water table rises upto 
critical root zone depth ~hich advers_ely affects 
the crop growh. Soybean crop is highly 
sensitive to photoperiod, temperature and 
shallow 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, Bari District Raisen. The soybean 
variety JS 72-44 was planted on 1st to 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 flowe~ing and 
maturity characteristics were determined by 
visual observations. Dates were recorded for 
emergence (S1 ), beginning of flowering (S2), 
flowering completion (S3), pod dev~lopment 
(S ) and maturity (S5) for corresponding water 
t~e depths. The growing degree days (GOD) 
were calculated using 5°C as base 
temperature and accumulated over the 
different stages under consideration . 
Photothermal units (PTU), Phenothermal 
index and Heat u~ efficiency were calculated 
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by following Aajput and Sashtry ( 198.5) 

Data pertaining to occurence of 
phenological events in case of soybean under 
varying water table depths have been 
presented in Fig. 1 a, b, c and d. It is evident 
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 calender days and 
GOD for various growth phases were higher 
under the influence of ground water table 
depth 0-80 cm. The difference between 
planting to maturity was observed to be 7.5 
days. The flowering initiation required 875.66 
GOD when soybean crop was grown under 
deeper water table depths (lruthayaraj and 
Morachan 1978). The same trends in 
photothermal units (PTU) were also observed 
(Fig. 1c). 

The phenothermal indices ranged 
between 20.2 to 24 .18 during different 
phenological events with an average va~u~ of 
22.60 and yielded a coefficient of vanat1on 

7.94 %. 

The heat use efficiency (HUE) have been 

presented in Table 1. The HUE values were ,rore 

under the influence of deeper water table (beloW 
. • t:>ette< 

80 cm) for both grain ard biomass s~rg 

adoptability of soybean JS 72-44. 

The average water table depths and 

yield of soybean crop are presented in Table 2; 
h t the extent o 

It is evident from the data t a 2 g°A 
. f 24 4 to 3 • o 

yield reduction vaned rom • 
due to nse of ground water table. 
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TABLE 1 

Heat uae efficiency (q/ha/degre• day• x 103) of aoybean JS 72-44 under varying 
water table deptha. 

Pltcnc>l<>gical stagc•s 

Sowil\i to maturity 
Flowering initiation to 

ma1urity 
--

TABLE 2 

lliomass 
14.58 
21.69 

Water table de tlisf ron!_ GS{cm) 
0-80- Below 80 

Grain 
5 . 12 
7 .62 

Biomass 
17.56 
27 .58 

Grain 
6.58 
10 .31 

Mean water table depths from ground surface (cm) during entire crop season and y;.ld 
of soybean. 

Water table depths from ground surface ( cm) 

Augc•r hole No. 0-80 Below BO 

WTDcm Yield qlha WTD cm Yield qlha < 
2. 
3. 
4. 

5. 
Mean 

TABLE3 

Correlation coefficient (r). 

S. No. Particulars 

l. Total GOD x Biomass 
2 . Total GOD x Grain yield 
3 . Total GDD x number of days 

sowing to maturity 

55 .00 

62 .00 
65 .00 
48.00 
45.00 
55 .00 

'r' value 

0 .93 1 * 
0 .933* 
0.808•• 

4 . Water table depths x grain yield 

• = Significant al P=0.01 
•• = Significant at P=0.05 

REFERENCES 

lruthayaraj. M. R. and Y. 8 . Morachan (1978). 

12.50 82 .00 16.20 

12.80 85 .00 15.00 

12.80 87 .00 15 .20 

11.70 95 .00 15.70 

11.90 93.00 15 .90 

12.33 88.40 15.60 

T.he significant correlation coefficient 

0.80 and 0.93 were observed in between 

GOO and number of days taken for maturity, 

grain and biomass yield respectively (Tabfe 3). 

The significant correlation 0.99 was also 

observed in between water table depth and 

grain yield of soybean. 

(Received on JOtJi Jul_v. J991) 
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Effect of Nitrogen and Phosphorus on 
Nitrogen Uptake and Protein 

Percentage of Forage Sorghum 
K I. Patel, R.P.S. Ahlawat• and S. J . Trivedi 

Department of Agronomy, N. M. College of Agriculture , 
Gujarat Agricultural University, Navsari 

A field experiment was carried out on 
clayey soils of College Farm, Gujarat 
Agricultural University, Navsari Campus, 
Navsari during rabi 1986-87 to study the effect 
of nitrogen and phosphorus on nitrogen 
uptake and protein percentage of forage 
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 

2
0 5/ha) were tried in a factorial randomized 

block 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 1 o, 1986 and harvested on 
December 1 o, 1986. The soil of ~xperimental 

1 t was clayey in texture having 7 .8 pH, 
~ ~ 20/c organic carbon, 0.063% total nitrogen, 

30 k;ha phosphorus and ~56Tkg/blha1p~tda_sh.t 
Tha data presented in a ~- . '~ ,ca e 

. fertilization s1gmflcantly 
•hat nitrogen • 120 k 
~ d the nitrogen uptake upto g 
increase es due to successive 

The ditterenc 
N/ha. . en were found significant. The 
doses of nitrog 

83 72 76.12, 50.13 and 37.80 

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 nutrient. 
Similar results have been obtained by Purohit 
( 1960). Protein percentage increased 
significantly with increasing nitrogen levels 
upto the highest level. Maximum protein yield 
at harvest (5.21 q./ha) was obtained under 
120 kg N/ha. followed by 80, 40 and O kg N/ha 
in the descending order with significant 
differences among them. Our results confirm 
the results of ~urohit (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). The 
increase in total protein yield was due to 
·additi_ve 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 il'.lCreased nitrogen 
uptake, protein percentage and total protein 
yield. crop removed 1 20', 80, 40 and o kg N/ha, 

kg N/ha und0r . . se with nitrogen 
fvely ThtS 1ncrea h t .1 as (Recdvc.•d 0 11 11th Febm . 1991 ) 

respec ~ • due to the fact t a s~, w 
fertilization wa~ r~uire~!'t~!l_o~ nitrogen_____ . _________ _ 
unable ~ '-O.r.ector of Research (Zone), Guarat Agricultural University, Navsari. 
. • 866 : ()epU~ I 

• Present addr 8 7 
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TABLE 1 
GAU RES. J. 1991. 18 (2) 

Effect of nitrogen and phosphorus on nitrogen uptake and 1 
sorghum . prote n content of forage 

NilroJ.:t'II 111,takc• P rnlC'in ,·ontenl 
-

Treatment 
Prr,fein vie/ti 

( kJ.: l lw) (%) (k~l ha) 

Nitroge n ( k,t/ hu ) -·--· -· _____ ,. __ ------ ---~ - J 
0 37 .88 
4-0 50 . 13 
~o 76 .72 
1.:w 83 .72 
CD ,ll 5% 4 .60 
Phosphorus (kg/ha) 
0 62 .84 
~o 60.63 
40 60 .05 
60 64 .92 
CD at5% NS 
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4 .70 231 .80 
5.54 312.94 
6.09 462 .60 
6.50 520.60 
0.1 4 31.32 
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5 .68 398.75 
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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 Project, GAU, Anand Campus, 
Anand-388 11 o 

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, Gu a rat Agricultural 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% flowering and three cuttings; 
first at 50 DAS second at 80 DAS and third at 
50% flowering) and four N levels (0,. 40, ~o 

nd 120 kg/ha). The experiment w~s l~•d out in 

a . lot design with three rephcat,ons . on 
spilt P .1 low in available N and medium 
Sand~ loampso8 and available K2O. The oats 
in available 2 5 f 

·th recommended package o 
crop was sown w1ovember, 18 in 1989. A 
practices on N f 30 kg p2 o 5th a 25 kg 

n dose o 
commo f N in one cut and two cut 
K20 /ha and half 

O 

50
/c of N in three cut 

treatments and ~i; as per treatments just 
treatment were ap maining dose of N was 

• g The re • • e cut before sow1n • o and three spltts tn on . • 
l·ed in one, tw atments, respectively 

app, hree cut tre . 
two cut and t stop dressing. 
in form of urea a . 1cated that there was no 

The results indf genotypes on green 

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 
q/ha). These results are in conformity with 
those of Anonymous (1988-89). 

There was significant effect of cutting 
management practices on forage production 
of oats. One cut of oats crop gave significantly 
higher green forage (414 q/ha) and dry matter 
(61.1 q/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) also 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 yi eld than 
three cuts of oat at Ludhiana (Anonymous, 
1988-89) . • 

An increase in nitrogen application from 
0 to 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 Oto 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 
linearly with an increased in nitrogen 

. . effect 0 
significant 89 
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TABLE 1 

Green forage, day matter and crude protein yleld1, crude protein content and other 
ancillary observations of oat, genotype• e• Influenced by cutting management and 
nitrogen levels . 

I 

Trc•atmellls < ;n•, ·11 
.f,,r,tgt• 

l'icld (,1tlto) 

Dry 
matter 

---
Cnult• Crude 

protein prott•in 
('/)/1/('/I/ (%) 

Tillers 
m . 

(>/(Ill / 

heif( ht 
( <.:m) 

N,, ,4 
/e(l ve.,1 

ti/ /,,, 
., t en, 

rat io 

G enot~ pe 
AKS-4 
AKS-$ 
JHO-8_1 
Kent 

.. ---- ------ - ~-- ~ 

LPaf J' 

. Em.± 
C. D. at 5% 

396 
38 6 
'.\68 
405 

15 
NS 

C utting managements 
Onecut 414 
Two cut 
Three cut 

S. Em.± 
C. D. at 5% 
~itrogen levels 
0 
40 
80 
120 
S.Em.± 
C. D. at5% 

402 
35 1 

13 
37 

( kg/ha) 
284 
379 
432 
461 

7 
21 

54 .3 
57 .9 
51. 7 
53 .8 

") ") 

NS 

61. 1 
55.1 
47 .0 

1.9 
5.5 

42.9 
55 .3 
59.9 
59.6 

1.1 
3 . 1 

8.54 
8.84 
6 .37 
8. 1 J 

7.43 
8.38 
8.09 

5.39 
7 .73 
9.05 
9 .80 

application and application of 120 kg N/ha 
produced the maximum crude protein yield 
(9.80 q/ha) and crude protein content 
(16.69%). Gill et al. (1977) have also recorded 
an increase in crude protein yields with 
increaseing the rates of nitrogen frop, 0 to 120 
kg/ha . 

The improvement in forage production 
with higher levels of nitrogen i.e. 80 and 120 

15.57 
l 5.07 
12.62 
I 5 . 18 

1'.L02 
14.73 
17 .08 

12.45 
14.09 
15 .21 
16.69 

74 .3 73.7 
64 .4 77 .4 
72.6 68 . I 
70.8 71 .6 

69.0 
74.3 
68.5 

68 .0 
69 .9 
71.3 
73 .0 

97.9 
74 .2 
62 .2 

67 .7 
73 .8 
75 .5 
73.9 

6 .2 
6 . 1 
6. l 
6 . 1 

6.8 
6 .3 
5.7 

6.0 
6. l 
5.5 
6.2 

2.67 
3.26 
3 .12 
2.55 

0.98 
2.75 
3.64 

2.97 
2.50 
3.3 1 
2.62 

kg N/ha may be attributed to higher no. of 
tillers/m row length and higher plant height. 

From the above results it can be 
concluded that one cutting or two cutting 
management alongwith 80 to 120 kg N/ha 
were found effective for higher forage 
production of oats. 

(Recefred o,, 22ml Febm .. /991) 
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Quality Studies in Niger (Guizotia 
abyssinlca) 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 
kharif 1987 in a randomised block design 
replicated four times with three levels each of 
N (0, 20 and 40 kg/ha) and P20 5 (0, 10 and 20 
kg/ha). The niger variety IGP-76 (Sahyadri) 

with branching habit was sown at 45 x 1 0 cm 
apart. The soil was clayey having pH, 7.4; 

organic carbon, 0.53%; available N, 190 kg/ha; 
available P20 5, 40 kg/ha and available K20, 63 
kg/ha. 

Content of N in haulm significantly 

increased with increasing levels of N from o to 
40 kg/ha. The magnitude of increase over 
control was 26.2 and 53.2% with 20 and 40 kg • 

N/ha, respectively. In seed, significantly higher 
N (4.20%) and protein (?6.24) content were 
obtained at the highest level of 40 kg N/ha 

onty. The increased N content in seed and 
haulm was due to the deficiency of N in soil. 

Protein content of seed also increased as it is 

the function of N content. Similar resutts 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 biological 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 ~ha 
only. Increase in oil 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 4th June, 1991) 
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TABLE 1 

Quality character9 of niger •• influenced by nitrogen and phosphorus. 

N content (%) N 11ptake (kg/ha) Yield ( kg/ha) 

T rt>a1,,.,.111 Seed Haulm Seed Haulm Total Protein Oil conJent &ed Oil 

content (%) (%) 

N <q~al 

0 3 .9 1 0 .80 7.65 19.44 27.09 24.47 35 .38 195 69 

20 4 .06 1.01 11 .00 32.02 43 .02 25 .39 35 .14 270 95 

40 4 .20 1.23 12.07 43. 17 55.24 26 .24 34 .86 287 100 

C. 0 . (SCk) 0. 16 0.05 1.08 3.65 4.70 0.99 NS 19 9 

P20 5 (q/~a) 

0 4 .04 1.02 I 0.11 31.20 41.3 1 25 .26 35 .12 249 8 7 

10 4 .06 1.03 10.23 31 .63 4 1.9 1 25.38 35 .15 250 88 

20 4 .07 1.00 10 .38 31.75 42.13 25.46 35 .11 253 89 

C. D. (5%) NS NS NS NS NS NS NS NS NS 
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Nondestructi"e Method of Leaf Area 
Measure1nent in Forage Sorghum 

H. C. Pathak* and A. K. Sanghi 

Forage Research Project, Guarat Agricultural University, 
Anand Campus, Anand-388 11 0 

Leafiness appears to be the most 
important attribute at the morphological level 
which could help in the improvement of 
quantity and the quality of forage produced in 
sorghum and therefore it should form as one 
of the major criteria of selection in any forage 
breeding programme (Gupta, 1968; Dengi and 
Paroda, 1974; Meyear and Jones 1962; 
Pathak, 1982). 

the leaf a~ea can be est~mated easily, rapidly, 
inexpensively and without plucking the 
leaves. 

The leaf materials for the present 
investigation consisted of 26 diverse 
genotypes of sorghum which were grown in a 
randomized block design replicated three 
times at Forage Research Station, Guarat 
Agricultural University, Anand Campus, Anand 
during kharif 1981 . Five competitive plants 
were taken from each genotype and 5 leaves 
were taken at random from each plant for the 
estimation of leaf area. Their actual area (B) 
was obtained by plainimeter. The apparent leaf 
area (A) was obtained by multiplying length 

A rapid method for the estimation of leaf and width at maximum point. The value of 
area without plucking the leaf will be of constant (2) was obtained by dividing actual 
considerable importance for screening the leaf area with apparent leaf area (Z=B/A). By 
large number of germplasm, and large this method a mean constant of 0.798 was 
segregating materials for this important obtained (Tabel 1 ). Apparent leaf area when 
morphological trait and also to see the multiplied by constant 0.798 gave the 
association between leaf area and other estimated leaf area (C). The test of the 
economic and quality traits to bring about the sinificance of difference between actual and 
simultaneous improvement in both yield and estimated area was done using paired "t-test". 
quality in forage sorghum. The correlation coefficient between actual and 

Leaf area constants have been worked estimated leaf area and the regression of 
out by Montgomery ( 1911} in maize, Vishnu estimated area on actual leaf area were also 
and Pandey (1966) in rice, Singh (1970) in worked out, following usual procedures. 
dwarf wheat, Trehan et al., (1974) in sunflower The actual, apparent and estimated leaf 
and Stickler et al. ( 1961) in grain sorghum. area, the value of constant and th~ 
These workers estimated leaf area by percentage increase or decrease over actu~ 
multiplying length and width at maximum with a area for each genotype are presented ,n 
suitable constant. But such information seems Table 1. The actual leaf area varied fr~~ 
to be lacking in forage sorghum. Therefore, 68.306 cm2 to 322. 704 cm? whereas ! to 
the present investigation was undertaken with apparent leaf area ranged from 84.15 c~ant 
26 diverse varieties of forage sorghum to 403.55 cm2. The highest leaf area_ c~~s the 
findout a constant in forage sorghum so that was observed for Is 632, whereas ,t ___ 

- - ---- ------ --· - -- - - - - -- - -- --- ------- -·- ---~ -
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TABLE 1 

E•tlmation ot leat area constant in forage sorghum. 

f Veriety Apparent Ac/Ila/ Constant Estimated (C-B) % increase 
area (A) area (B) (BIA) area(C) or decrease 

(cm2) ( cri,2) over B 

2077A 202.10 164.694 0.815 161.276 - 3.418 -2.075 
X 988 391.95 309.471 . 0.790 312.776 + 3.305 + 1.067 
Improved Ramkel 206.02 161.429 0.784 164.404 +2.975 +1 .843 
M 31-2A 284.75 225 .523 0.792 227.231 +1.708 +0.757 
2219A 168. 75 136.498 0.809 134.663 - 1.836 -1.345 
3660 A 335.10 265 .876 0.795 267.409 +1 .534 +0.577 
36 A 375 .90 288 .967 0.769 299.868 + 11.001 + 3.807 
CK60A 245 .85 193.302 0.786 196.188 + 2.886 + l.493 
IS 4776 315 .28 248.460 0.788 251.589 + 3.129 + 1.259 
IS 3287 279.70 228 :816 0.818 223.201 - 5.615 -2.254 
IS 31 54 172.60 133.738 0.775 137.735 - J.997 + 2.949 
IS 3353 125.55 102.171 0.814 100.189 - 1.982 - 1.939 
IS 3223 341 .33 271.120 0.794 272.383 + 1.263 + 0.466 
IS 3301 142.98 116.521 0.815 114.094 - 2.427 - 2.082 
IS 664 403 .55 311.773 0.775 322.033 + 10.260 + 3.290 
IS 644 316.30 249.860 0.790 252.407 + 2.547 + 1.019 
IS 643 125.85 90.918 0.786 100.428 - 1.510 - 1.5:26 
lS 632 290.80 238.680 0 .820 232.058 - 6.622 

.., .., 

IS 612 398.40 322. 704 0 .8J0 317.923 - 5.843 - 1.805 
rs 606 252.00 206.644 0.8:2(_) 201 . 096 - 5.548 - 2.685 
PC6 311.93 255. 709 0.8i 9 248.916 - 6.793 - 2.657 
Rio 312.55 239. 100 0.765 249.415 - 10.314 . 4.314 
Vidisha . 357.08 290.646 0.814 284.946 - 5.700 -1.961 
C I0-2 149-94 119.974 0.800 119.650 - 0.324 - 0.270 
S 1049 84. 15 68.306 • 0.812 67.152 - 1.134 - 1.682 

\.IS 685 128.00 101.800 0.795 102. 144 + 0.34-t + 0.338 ) 
Average 0.798 

Correlation between actual and estimated leaf Aarea (r) 1.00 
Regression coefficient between esrimarcd and actual 1.0098 
leaf area (B) 
't' value 0.798 (ns) 
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lowest for Rio . Apparent leaf area when 
multiplied by average constant 0. 798 gave the 
estimated area which varied from 67 .152 to 
317 .923 cm2 with the difference of ± 0 .270 to 
± 4.314% than actual area. 

The test of 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 
be utilized for estimating the leaf area in forage 
sorghum in general where more diversity is 
observed in respect to this trait. 

The correlation coefficient between 
actual and estimated area was observed to be 
absolute (1.00). The regression of estimated 
area on actual areas was 1.0098 which 
indicated that there was complete regression 
of estimated areas on actual area. 
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Stickler et al. (1961) estimated leaf 
I I area 

constant n gra n sorghum and reparted th 
leaf length and breadth when multiplied wit~ 
0.76 can be used to measure the leaf area • 

• h I in gram sorg um. n our study the constant 
worked out was 0.798. The part of th 
variatio~ observed might be due to the fa~ 
that Stickler et al. ( 1961) utilized only 8 
varieties of grain sorghum for the estimation of 
leaf area constant, whereas in the present 
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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Note on Effect of Frequency of P 
Application on Yield and Percentage 

Distribution of P Uptake in Plant Parts 
and P Uptake by Cotton 

S. G. Savalia, R. G. Vashi and P. G. Patel 

Main Cotton Research Station, Gujarat Agricultural 
University , Surat-396 007 

A permanent field experiment was 
conducted at Main Cotton Research Station, 
Surat during 1984-88 under irrigated 
condition. The experimental soil had the 
fo llowing characteristics t pH 7 .2, E.Ce 0=23 

ds m- 1 clay 63 .3%, organic carbon 0.49%, 

available N, 220 kg N ha-1, available P 24.62 

kg P2o5 ha-1 , and available K, 432 kg K2O 

ha-1. 

T he experiment comprised of seven 
treatment of P application kg P2O5/ha viz. , 0 

kg (T 1 }, 60 kg every year (T 2) , 60 kg alternate 

TABLE 1 

year starting from 1984 (T 3), 60 kg alternate 

year from 1985 (T 4), 60 kg at every third year 

starting from 1984 (T 5) , 60 kg every third year 

starting from 1985 (T 6) and 60 kg at every third 

year from 1986 (T 7). The phosphorus was 

applied in the form of single super phosphate. 
The nitrogen was applied in the form of urea @ 
240 kg N/ha common to all plots in four equal 
splits. • 

The treatments were replicated six times 
in R.B.D. The different chemical properties of 
th e experimental soils were determined as per 
the procedures describes by Chopra and 
Kanwar (1980). The samples for plant analysis 
were co llected at harvest and digested in 
tri-acid mixture. The total P was determined by 
the Vanadomolybdo phosphoric acid yellow 
colour method in HNO3 system (1967) . P 

uptake was calculated on the basis of content 
multiplied by total dry matter product. 

Effect of f requency P application on seed cotton yield (kg/ha) . 

Treatments 1984 -85 1985-86 1986-87 1987-88 Pooled 

2892 3189 2 120 1675 2469 T1 
2572 3039 2204 1786 2400 T2 
2643 2926 2316 1587 2368 

T3 2835 3086 2 181 1770 
T4 2468 

2526 3070 2126 1707 
T5 

2357 
24 16 2939 2 103 1590 

T6 2262 
2829 3037 2226 1832 2-4 81 

T7 135 LOS 12 1 1 l l s. Ein.± 59 
NS NS NS 

c. o. al 5% 
NS NS 
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TABLE 2 
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Percentage distribution of P uptake In different plant parts of cotton ( 
of 4 years). pooled mean 

Treatments Phospltorus uptake (kg/ha) 

Stem % leaves % Seed% 
13.2 1 13.27 67 .02 
13.02 11.56 63 .39 
12.08 11.59 65. l 7 
11.74 11.37 66.54 
12.24 11.76 65. 11 
12 .19 12. 15 65.48 
12.25 11.00 66.56 

TABLE 3 

Effect of frequency of P application on P20s uptake (kg/ha) in total plant. 

( Treatments 
/ T1 

T2 
T3 
T4 
T5 
T6 
T7 
S.Em.± 
C. D. at 5% 

1984-85 1985-86 
38.3 38 .0 
34.8 34.1 
35.6: 33.7 
37.9 35.1 
34.8 37.7 
34 .1 . 29.9 
36.8 37 .1 

2.3 1.6 
NS 4.7 

The data for individual year as well as 
pooled over four years (Table 1) revealed that 
t reatments failed to produce any significant 
effect on seed cotton yield . However, 
maximum seed cotton yield (2481 kg/ha) was 
observed in the treatment T 7, where first P 

applicat ion was applied in 1986. Thus, 
application of P every year or alternate year of 
thi rd year or no application at all had no 
significant effect on seed cotton yield. The 
results confirm the earlier findings of Patel et 
al. (1985) . 

The pooled mean over four years (Table 
2) revealed that 63 to 67% of absorbed 
phosphorus by the cotton was retained in 
seed alone, with only 12 to 13% in stem and 
11 to 13% in leaves indicating considerable 
translocation of P from stem and leaves to 

1986-87 1987-88 Pooled Mean 
20.7 23.3 30.1 
22.0 23.7 28.6 
23.2 20.8 28.3 
21.8 22.4 29.3 
22.3 22.8 29.4 
21.6 19.8 26.3 
21.3 22.7 29.5 

1.6 1.4 0.9 
NS NS 2.4 

, 

seed. Similar results in soyabean were also 
reported by Kumar et al. (1985). Among all the 
treatments, maximum percentage of 
distribution of P uptake were found in different 

plant parts with no application of P (T1) due to 
more biomass production, where no P was 
applied. 

Frequency of P application made 
significant changes in the uptake of P in total 
plant during 1985-86 as well as in pooled. The 
highest P uptake was recorded in the co~trol 
plot (T 1) due to more biomass production, 

where no P was applied (Table_ 3) . Eve; 
continuous applicatiL1 11 of P did not incre~s~ar 
uptake in total plant than no P at all. Sim 

1 
results have been reported by Padhiyar et 

8 
• 

(1986). 
0 1 Mm• J992J 

( Ren•ivt1d 0 11 2°1 1 • ' 
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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. S. Rathore** and S. M. P. Naik 

Department of Plant Pathology, Rajasthan College of 
Agriculture (Rajasthan Agricultural University), Udaipur 

(Rajas than) 

Phoma sorghina (Sacc.) Boerema, 
Dorenb. & Kest. causing black dots on 
sorghum grains and glumes was first observed 
in Rajasthan during 1978 from Udaipur 
(Rathore et al., 1983). Various Phoma species 
are known to produce toxic metabolites in 
culture filterate (Rich et al., 1974); Begum and 
Deshpande, 1978 and Hasija and Batra, 
1981 ). The perusal of literature revealed that 
no wor1< has been done with Phoma sorghina, . 
hence present investigation was carried out to 
study the factors affecting the production of 
toxic metabolites and what effect these 
metabolites had on germinability and 
seedlings growth. 

The causal organism was isolated, 
purified 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 
temperature (28 ± 1 °C) except in pH and 
temperature studies where different pH levels 
and 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. 

on production of toxicity by P. sorghina. The 
toxicity of culture filterate was measured in 
terms of their effect on apparently healthy 
seeds germinability and/or on twenty day sold 
sorghum seedings after 36 h of dip. Host 
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. 
+2 = Moderate chlorosis developed 

throughout the leaf along the mid rib 
and light wilting of seedling occured. 

+3 = Severe chlorosis developed 
throughout the leaf blade and 
moderate wilting and drying of the 
one fourth distal portion of the leaf. 

+4 = Severe chlorosis throughout leaf 
blade and light necrosis and 
browning occurred along the ,mid rib 
with severe wilting and drying of 
upper half leaf. 

+5 = Moderate necrosis and browning of 
the upper half leaf and chlorosis of 
lower haH leaf with severe wilting and 
drying of the stem and leaf occurred. 

+6 = Severe necrosis, browning, wilting 
and drying of whole seedling 
occurred. 

On PDA the pathoge~ grew more or l~ss 
flat to aerial and consists of vegetative mycehum 
hyaline or densely olivaceous to light brown, 
septate branched and frequently 
anostom~sed with adjacent hyphae th~~as~ 
lengthwise to form hyphal stat loW 
Chlamydospores observed, particularly a --

•• Present address : Agricultural Research Station, Mandore, Jodhpur (RAjasthan. 
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TABLE 1 

Influence of pH on toxic metabolites production and its effects on seed germinability and seedling. 

pH after 2.9 3 .4 4.0 4.4 4.8 s:4 5.9 6.3 6.7 7.4 7.8 8.4 8.9 

a111oc/(ll·ing 

Per c:ent seed Var. 100 100 100 100 100 100 100 100 100 100 100 100 100 

germination CSV-2 

inhibi tion 

Var. Local 100 100 100 100 100 100 100 100 100 100 100 100 100 
Degree of symptoms and +1 +2 +3 +4 +5 +5 +5 +6 +6 +5 +4 +3 +2 
time taken for complete 75 70 60 55 48 48 48 40 40 48 55 65 70 
drying of the seeding in hrs 

TABLE 2 

Influence of temperatures on toxic metabolites production and its effects on seedling. 

TemperaJure ( °C) 12 16 20 24 28 32 36 4 0 

Degree of symptoms H +3 +5 +6 +6 +6 +2 H 

and time taken for 
complete drying (hrs) H 65 48 40 40 40 70 H 
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TABLE 3 

Influence of age on toxic metabolltes production and It• effect• on seedling. 

Length of 4 8 I 2 16 20 24 

periods in days 

Degree of +2 +3 • +4 +4 +5 +6 

symptoms 

and time taken for 70 65 55 55 48 40 

complete drying (hrs) 

TABLE 4 

Influence of heating on toxic metabolites production and its effects on seedling. 

'-

TreatmenJ • 

of filtrate 

' Degree of symptoms 

and time taken for complete . 

drying (hrs) 
\. . 

TABLE 5 

Unboiled 

+6 

40 

Boiled/or 5 

minutes 

+6 

40 

Influence of dilution on toxicity of metabolites and its 
/ 

Proportion of 6:0 5 :1 4:2 
metabolites & water 

\. 
/ 

Degree of symptoms +6 +6 +5 
and time taken for 40 40 48 
complete drying (hrs) 

\. 

Boiled al Autoclaved al 15 

60°Cfor lbs p.s.i. for 

15 minutes 15 minutes 

+6 +6 

40 40 

effect on seedling. 

3:3- 2:4 1:5 

+4 +3 +2 

55 65 70 

) 

' 

~ 
" 
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TABLE 6 
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Influence of light on toxic metabolites production and its effect on seedling . 

Tff<1tnlt!l1t 

Continuous light 
continuous darkness 

Degree of 
symptoms 

Time taken for 
complete drying ( ltrs) 

+6 
+3 

40 
70 

TA BLE 7 

Influence of toxic metabolites on different 

, Sr. Name of host and Degree of 
No. its part taken symptoms 

I. Sorghum seedling +6 
I 2. Maize seedling +6 

3. Barley seedling +5 
4. Wheat seedling +6 
5. Surgarcane leaf +2 
6. Potato leaf +5 
7. Castor leaf +6 
8. Mustard twig +6 
9. Cotton twig +6 

temperature are sigly as well as catenates, 
intercalary or terminal, globose to subglobose 
and one celled. P. sorghina also produced 
numerous black dots like, mostly gregarious 
sometime scattered ostiolate pycnidia 
semiembedded in the substrate. Minute one 
celled conidia produced on conidiophore are 
exuded in mucilaginous mass in the form of 
pinkish ooze. 

Toxic effect of culture filterate was 
obseNed at all the tested pH levels resulting in 
hundred per cent loss of seed germinability. 
Maximum activity was observed at pH 6.3 a~d 
6.7 (Table 1). The present re~ults . are in 
conformity with the findings obtained 1~ cas~ 
ot P. insidiosa infecting sorghum (Tnpathi, 
1974). Among temperatures 24°C to 3_2°C 
Were best for production of toxic metaboh_tes. 
At 12°c and 40oc no toxic metabo lites 
Production was observed (Table 2) . 

. Production o f tox ic metabo lit~ 
increased with increase in age of culture and ,t 
Was maximum in 24 days old culture fi lterate 

hosts, twigs, seedlings and leaves. 

Sr. Name of host and Degree of 
No . its part taken symptoms 

10. Tomato twig +6 
11. Pea twig +6 
12. Cowpea twig +4 
13. Gram twig +4 
14. Onion leaf +5 
15. Raddish leaf +3 
16. Sapota twig +2 
17. Chenopodium alboatrum + 1 
18. Convolunus aurvenis +6 

(Table 3). Effect of heating at 60°C, 100°c and 
autoclaving at 1.05 kg/cm2 steam pressure for 
15 minutes have no effect on toxicity (Table 
4). Suraj and Vaidehi (1980) while working with 
fungi associated with Phaseolus mungo 
reported . that toxicity of culture filterate 
increased with advance in age of culture and 
both unboiled and boiled fractions of 
metabolites redu ced the germination 
percentage. Complete drying with undiluted 
culture filterate took 30 hrs less as compared 
with five times diluted culture filterate (Table 
5) . Production of toxic metabolites was just 
doubled in continuous fluorescent light as 
compared to complete darkness (Table 6). 
The toxic metabolites were capable of causing 
chlorosis, necrosis , wilting and drying of 
different non host plant leaves/ seedlings/ 
twigs in varying degrees (Table 7) . Bedi & 
Chohan (1986) obtained similar results while 
working with Aspergillus flavus. 

( /frn•i1•,•c/ ot1 26t Ji No,•., 1990) 
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At~ ~sses~rnent Oi f Metho, ds of . 
Estnnat~ng _Ref;~, 4 en(~e Ct rop 

EYapotransp1rahon (f ~1\,) in . G l~jn rat 
Region ~" 

0.0. Sahu 0 and p~ SN Sast, ry 

Division of Agricultu_ral Physics, Indian Ai gricultural 
Research Institute, New C \elhi-11 o ( )12 

Reference crop ev apot ra1 1spirat ion 
(ET 0) is a key factor for , ~stimat, ing water 

requirement of ere )p s . Actual 
evapotranspiration (AET is t, aken a: s a good 
measure of the water requir ·ement~; of crop 
plants. As it is very difficult to get thE? data on 
AET it is generally assu . med potential 
evapotranspiration (PET) to bt ~ the rnaximum 
water requirement of crop plaints in all 
agrometeorological studies. Fo r Sl.llch studies, 
Doorenbos and Pruitt ( 1979) h ,ave 1proposed 
modifications for diurnal variat ion of 
temperature , humidity and , wind to the 
methods developed earlier l ',y Penman. 
Blaney-Criddle and Makkink. Th, ~Y have also 
suggested pan coefficients to convert th,e 
unscreened panevaporation data to be used 

TABLE 1 

Mean daily reference crop ET (rr, 1m) by three 

in Gujarat region . 
( • E[o PAJV 
I Station CV Mean 

( N~v-;,~-i 27 5 .1 

Sumi 5. l 2 2 

Anand 5. 2 32 

S. K. Nagar 7. 9 36 

Rajko t 7.8 32 

Jamnagar 7.4 I 9 

Junagadh 5 .5 29 

as refere nce crop ET for ngricultura'I 
conditi.ons . The use of these modified 
methods have been tested in our country at a 
few centres by soma workers (Reddy et al .. 
1984; Sharma and Sharma, 1987 and Palaskar 
et al., 1:987. An attempt has been made in this 
paper in order to select a suitable method for 
the region. 

Three methods such as (1 Radiation 
and (2) Panevaporation methods suggested 
by Doorenbos and Pruitt (1979) and (3 ) 
T~ornthwaite method (1948) were adopted in 
th1~ study to estimate reference crop ET. The 
daily meteorological data from 1957 to 1989 
:ecorded at agrometeorological observatories 
in respect of seven main research stations 
representing different agroclimatic zones of 
the Gujarat State (Fig. 1) have been utilized to 
compute weekly values for kharif weeks from 
22nd (28-3 June) to 44th (29-4 November) 
standard weeks. T~e MICROSTA package was 
used to compute intercorre lation of weather 
parameters and reference crop ET from the 
three methods. 

methods and coefficient of variation (%) 

ETo RAD Ero 'J'I/W i M ea.n CV M ean 
-

5.6 
- . C \ ' 
l I 5.2 8 

5.6 10 5.J l} 
5.6 18 5.4 I J 
6.2 18 5.7 u 
6.0 19 5.5 I 2 
5.9 l l 5. 4 14 
5.3 12 5 .-l 9 

:A pa~ of Ph~O. thesis submitted by the senior author to the !ARI, New O~lh1. 
• Presenr address : Associate Professor (Agrometaorology), College of Agnculture. GAU, Junagadh-JG2 00 l. 
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TABLE 2 

Correlation coefficients of ETo RAD with different parameters. 

,r S1a1ions Mean air Sunshine Wind Relative Rainfall ETo PAN EToTHW '\ 
temperalllre hours speed humidity 

Navsari .566** .61'9** .174 -. . 300 -.349 .858** .468* 

Surat .663** .549** .483* -.61 1 ** -.18 1 . 748** .330 

Anand .863** .515** .364 -.665** • -.437* .944** .679** 

S. K. Nagar .809** .640** .281 -.479* -.466* .963** .604** 

Rajkol .858** .685** 
. -- -· 

t492*' -.643** -.276 .937** .692** 

Jamnagar .732** .504*'!' .357 -.132 • -.336 .854** .565** 

'--
Junagadh .834** .677** .230 -.544** -458* .885** .560** ) 

" Significant at 5% level, 

0 Significant at 1 % level. 



108 

rable 1 shows mean daily reference 
er' P ET and the coeff icient of variation for 
kh~rif weeks estimated by the three methods. 
The results appraise that the rate of ETo PAN 
is higher at S. K Nager (7.9 ~~) and Raj~o~(7.8 
mm) with the highest coefficient of vanat,o~ 
(3&>/o) at s. K. Nagar. Reference crop E: If 3 

relatively higher at Jamnagar, RaJkC' ,t 
(Saurashtra region) and S. K. _Na~_ar (No~ lh 
Gujarat) stations. Highest va~1ab11tty of t he 
order of 19 to 36% is observed in case of E .To 
PAN among all methods followed by ETo P ,AD 
{10 to 19%) and ETo T~W (8 _to __ 14?o) 
methods. This difference in vanab1lt•ty 1s 
attributable to the drier conditions prevail,ing in 
the north Gujarat and Saurashtra regions. 

The summary of correlation coefficients 
of all the weather parameters with ETa RAD is 
shown in Table 2. The results reveal th.at 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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raln f all may be attributed to low 
evapotranspiration rate due to p1 resence of 
more moisture in the atmosphere during the 
monsoon period. Except at Aajkot and Surat 
stat ions, wind does not seerr I to be a 
significant parameter. 

ETo RAD shows the high est positive 
and significant correlation with ET o PAN at all 
the stations, the highest Vcth.1e (.963) being 
observed at S. K. Nagar fc 1\lowed by Anand 
(.944) and Rajkot (,.937). A eddy eta/. (1984) 
observed that Penman me· thod was closer to 
pan evaporation. Radiatior 1 methods depends. 
on e·nergy balar.1ce an ,d requires fewer 
parameters tharl' those n ~quired by Penman 
metr-tod. Th.e po:siJtive ar 1d highly significant 
correlation between E- ro RAD, mean air 
temperature, SURshine I hours and ETo PAN 
o1otained in: this study • signifies the utility of 
Fiadiation rnettrod for c Jerivation of reference 
crop ET and tttnereby water requirement of 
crops in the s.emi-arid climate of the Gujarat 
region . 
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Effect of Fannyard Manure· and NPK 
Fertilizers on Bulk Density of Deep 
Black Soil Uncler Rice-Wheat Green 

Gram Rotation 
M. L. Patel , R. C. Gami and P. V·. Patel· 

Gujarat Agricultural; University, Navsari-396 450 

The fertilizers, constitute the kir:1g pii'il· f,or 
agricultural producti'on. However, their eff~.cts 
on soil physical properties on long term basis; 
required careful: consideration . Amon~: 
different physicat: properties, porosity is tliu~ 
limiting property in black soil. The resistance-ta 
root penetrationt root respiration ano nutrier:it 
uptake ,, emergence of seedling_s, ox,ygern 
diffusion, moisture retention and: wat:er 
transmission in the soil arer g~verned by 
porosity and it can be meas.tJr.e.d: by,· bulk­
densitt of the soil in the fielc:d!.. lmvestigations 
were conducted to evaluate. ttle. etfects of 
F.Y.M .. and N.P.K. fertilizers on soit bulk 
density in rice-wheat-greer.11 gram sequence 
after six years of cropping irn Eru Serier (Vertie 
ustochrepts) at University Farm, Navsari. The 
soil is clayey in texture amd dom_inating clay 
mineral being smectite «59% clay, o.rganic 
carbon 0.70%, CEC 48 m.e./100 g. pH 7.1 
bulk density 1.39 g/cm and particle density 
2.61 g. cm.-3. • 

A randomized block design with ten 
different treatments (Patel et al.) (1989) and 
tour replications were adopted for the study. 
Nitrogen was applied through urea, 
phosphorus through single super phosphate 
and potash through muriate of potash as p_er 
the treatments. The bulk density and porosity 

measured (Black, 1965) from each plot under 
treatment immediately after the harvest of each 
of the six crops of rice, wheat and green gram. 

Effect of crops 

The crops differed significantly in their 
effe'Ct on bulk denstty and porosity (Table-1). 
The; maximum bulk density (1.46 g cm3) and 
minimum.porosity (44%) were obseNed after 
harvest of ri-ce. The compaction of soil was 
probably due to paddling which is considered 
as am- essential operiation before transplanting 
of paddy to control weeds and making soil 
impe,rvio.1:1s to water for maintaining standing 
water imithe rice field. 

However., the bulk de:a.sity was 
signif:icantly reduced t;rom t.46. to t .40 g/cm3 

aft.er wheat wbicll was sliglil.tly: improved after 
gfeen gram. as indicated by non-signi1icant 
cnfferen ce between bulk density after wheat 
and green gtam. Ploughing before sowing of 
wheat and green gram and drying and weting 
cycles due to irrigation probably helped in 
slaking ot clods formed after rice> which has 
reduced the bulk density and increased 
porosity . 

TABLE 1 

Effect of crops on bulk density and 
porosity . 

(s;rops 

Rice 
Wheat 
Green grnm 
SEm. 
c. D. Ht S1½, 

l .46 44 
1.40 46 
1.39 4 7 
0.05 
0.30 
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Effect of N Fertlllzer 

Application of nitrogen has significantly 
increased the bulk density from 1.41 to 1.44 
g/cm3 and decreased porosity from 46 to 45 
per cent (Table 2) . Te effect of nitrogen on 
bulk density was aggravated with the 
increased in the dose of nitrogen. However, 
the effect was very small and 50 per cent and 
100 per cent N levels were statistically at p.ar 
but significantly higher over control. 

TABLE 2 

Effect of nitrogen levels on bulk de.nsity 
and pcnosity. 

N.50% 
N100% 
s. Em..+ 
C. D. at5% 

B. D . (glcm3) Porosity.(%~ 

1.41 46 
1.42 46 
1.44 45 
0 .01 
0 .02 

The ·.increase in bulk density should be 
due to deterioration of soil structure with 
increasing levels ,.of nitrogen (Biswas, et al. 
1971 , Sinha eta/.~ 1980). 

Effect of FYM, N, P and K fertilizers 

Application of phosphate along with 
nitrogen resulted in significant decrease in the 
bulk density, however the effect on porosity 
was very small (Table-3). • 

TABLE3 

GAU RES. J . 1993. 18 (2) 

The lowest bulk density ( 1 .36 g/c 3 
and highest porosity (48%) was observe~ _) 
the treatments receiving F. Y .M. The ·•decrea in 

in bulk density due •~ application of F.Y.~~ 
could be due to improvement in soil 
aggregation. Similar effect _was also reported 
by Ghosh et a/.(19·68) , Pharande and Biswas . 
(1968), Biswas and Ali (1 969) and Sinha et al. 
(1980). 

Addition of N alone resulted in increase 
in the bulk density over control but P and K 
when added along · with N tended to 
counteract the increase bulk density. The 
lowering of bulk density with the application of 
:Phosphatic fertilizers was also reported by 
iBiswas eta/. (1971) . Oas eta/. (1966) and 
'Sinha et al. (1980). 

The decrease in bulk densjty could be 
due to improvement in soil aggregation with 
phosphate fertilizers. The mechanism of soil 
.~ggregation by phosphate was also described 
by Lut et al. (1960, 1966). 

It is clear from the above that the changes 
in bulk density and porosity were small, and 
were related to crop raised, application of 

• F.Y.M. and level of N, P and K fertilizers applied. 
FYM increased bulk density and porosity and 
reverse was the effect when N alone was 
applied. Addition of P and K in conjuction with N 
has counteracted the adverse effected of N on 
bulk density and porosity. 

Effect of F.Y.M., N P and K on bulk density and porosity. 

Tr ealmenl 

Contro l 
F.Y.M . (25 1/ ha) 

t" 
NP 
NPK 

S.Em. + 
C. D. at 5% 

B. D. 
glcm3 

1.42 
1.40 
1.4 1 

0 .11 
0 .08 

50% /evel 

Porosity 

{%) 

46 
46 
46 

B. D. 
glcm3 

1.41 
1.36 
1.44 
1.42 
1.43 

0 .0 1 l 
0.02 

JOO% level 

Porosity 

(%) 
46 
48 
45 
46 
45 
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Sex Determination of Pupae of Powder 
Post Beetle, Dinoderus minutus Fab. 

(Bostrichidae : Coleoptera), 
a Pest of Stored Rice 

D. A. Dodia-, I. S. Patel , S N. Patel, 
N. G. Patel 

Main Rice Research Station, Guarat Agricultural 
University, Nawagam (Gujarat) 

The sex determination of different insect 
species is very important and pre-requisite for 
research in the laboraroty as well as field on 
various aspects viz., Bionomics, Mass-rearing, 
sex-attractant and sterility induction. The main 
characteristics for identification of both the 
sexes is based on the position and size of 
genital and anal opening, spiracles, colour and 
weight of the body. The sex determination 
studies for the pupae of stalk borer, codling 
moth, and gram pod borer were studied by 
different workers in India, Solomon (1962), 
Peterso n (1967), Sithananthan and 
Subramaniam (1975), Narayanan et al. (1977) 
and Navrajan et al. (1979). 

Detailed studies on bionomics of 
powder post beetle were made in the 

TABLE 1 

laboratory at Main Rice Research St t· 
G 

. t A . It 1 . a ion u1ara gncu ura ½Jniversity, Nawagam duri • 
1979-80. For the purpose, large number~ 
beetles were collected from storage godown of 
rice and reared on rice flour. The grubs whi h 
pupated inside and some cases out side t~e 
grain were used for pairing of male and female. 
The pupae were carefully and critically 
examined under microscope for sex detection 
The pupae distined to be a female beetle had 
the projection at the caudal end which were 
long, stout and with a tendency to diverse 
forming an angle.(Fig. B). The proections of 
the caudal end of the paupae destined to be a 
male ?eetle ~ ere short, parallel and closely 
associated (Fig. C). These projections, which 
were the extended parts of the genitalia slowly 
become retracted inside the body when the 
pupa was completely transformed into an adult. 
It is thus a temporary exhibition of the character 
of sex differentiation. The critical examination 
of pupae revealed some additional 
dimensional characters (Table-1 ). Based on 
measurements, fem ale pupae were larger and 
stouter than male pupae. 

( Received on 21st Octo. 19881 

Measurement of male and female pupa of (Dinoderus minutes Fab.). 

, ~bser ved 

_!upae 

Male 

(n=20) 
Female 
(n=20) 

Length (mm) 

_ ____ Range Mean 
2.160-2.740 2 .550 ± 0.0-39--

2.720 - 2.840 2.771 ± 0.010 

Breadth (mm) 

Range M 1.•,111 

0.680-0.900 0.H09 ± 0.0U 

0 .830- 1.0 10 0.902 ± 0.013-l 

• Pres_ent address : Assistant Res~arch Scientist (Ento.). Castor Research Pr~~ct Guja;;.t Agril. U~iv •• Sard; 
Krush in agar. • 
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8 

A - Front view of Pupa 

B - Genital part of the male Pupa 

c - Genital part of the female Pupa 

F. 1 .. Photographs showing the differences between mal~ and female. 1g . 
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Uiono1nics of Groundnut Thrips, 
Caliorhrips indicus Bagnall 

( Thysanoptcra : Thripidae) 

M. F. Acharya and D. J. Koshiya 

Department of 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 
mi llion 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 
onion in Rajasthan and Amin (1984) on 
groundnut in Andhra. Pradesh . However, 
detailed information on the bionomics of this 
pest is not available on groundnut i~ Gujarat. 
An attempt was, therefore, made to study the 
biology of this pest at Junagadh (Gujarat). 

In order to develop initial culture of the 
thrips, large number of adults were collected 
with the help of aspirator from the farm of 
College of Agriculture, Junagadh. The adults 
were released into glass vials (3 cm x 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 

adjusted to 25 ± 1 "C temperature for 
oviposition. The larvae emerged 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 
<;>viposition. 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 the 
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 
intro:duced 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 eggs 
inside the leaf tissues with its minute pointed 
ovipositor. Since, the eggs were embed?ed 
into the leaf tissues they could not be studied. 
However, the number of eggs laid by a female 

-. -- ~-. ··------------------- ·--- --- --- ---· ... ' 

•Apart of M.Sc. (Agri. ) thesis submitted by sanior author to Gujarat Agricultural University, Sardar Krushinagar. 
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was derived on the basis of larvae emerged partially developed and extended upto 3rd 
out from the eggs. The incubation period was abdominal segment. Long and fine setae 
observed to be 6 to 9 days with an average of were found all over the body. The pre-pupal 
8.1 O ± 0 

•64 days (Table 1) at a constant period was recorded to be 1 to 2 days with an 
temperature of 25 ± 1 °c. Ami·n ( 1984) T bl 1) 

d average of 1.40 ± 0.50 days ( a e . 
reporte the egg period of 7 to 10 days on 
groundnut at a constant temperature of 250c. In pupa (plate 1 D), the antennae folded 

back over the head and wing pads were well 
The larvae passed through two distinct developed. Darkening of the pupa before 

instars. The newly emerged larvae (plate 1A) adult emergence was evident. Tt1e body 
was tiny , delicate, starchy coloured and length of pupa was measured on an average 
segmented worm with red eyes. There were 0.76 ± 0.013 mm and this stage last for 1 to 2 
small setae on the dorsal side of head and a days with an average of 1. 72 ± 0.46 days 
pair of setae on each 2nd to Bth abdominal (Table-1 ). Saxena (1971) reported the pupal 
segments. Similar observations were also length of 1.29 mm on onion. The difference in 
reported by Corbett(1920) and Saxena(1971), body length might be due to the difference in 
when the pest was reared on cotton and rearing conditions and hosts on which it was 
onion, respectively. The duration of first instar reared. 
larva varied from 2 to 4 days with an average of The adult female (Plate-2A) was 
3.28 ± 0.68 days. The ·1arval body length observed to be dark black in colour with 
ranged from 0.54 to 0.56 mm with an average pointed abdominal tip, whereas male was 
of 0.55 ± 0.007 m (Table 1 ). comparatively paler an·d smaller than the 

The second instar larva (plate 1 B) 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 a_n average 
of 3.73 ± 0.78 days. Thus , the total larval 
period ranged from 5 to 9 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 larvae 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. Thu~ the. pres~nt 
findings are in close confirmation with earlier 
reports. 

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

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 
r:nm) and 1.48 to 1.50 mm (Average 1.486 ± 
0.0092 mm) 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 
17to 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-ovipositlon, 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 s 
days (average 3.55 ± 0. 76 days), respectively. 
The number of progeny produced per female 
varied from 36 to 90 with an aver~ge of 62.95 
± 11 .76 (Table 1 ). 



TABL E 1 

Measurements and durations of different life stages .of C. indicus. 
r MeasuremenJ (mm) 

~- -

D1U·a1ion (Da_vs) 
Life srage 

> Egg 

Min. Max. A''· ± S.D. • Min. - M ax. Av. ± S.D. 

6 9 8.10 ± 0 .64 

WI"\ a 

First instar 0.54 O. ) (, 0.55 ± 0.007 2 4 3.28 ± 0.68 
Second instar 0.85 u.~7 0 .85 ± 0.0 12 3 5 3 .73 ± 0.78 

Pre-pupa 1 2 1.40 ± 0 .50 
Pupa 0.73 0.79 0.76 ± 0 .013 I 2 1.72 ± 0.46 
Adult 

Male 

Length 1.01 1.04 1.0 17 ± 0.014 11 1i 1n £/'\ ~ !. 74 1 -:f. OV ... 
Breadth 1.48 1.50 1.486 ± 0.0092 

Female 

Length 1.05 1.07 1.054 :t 0.008 l 18 2-i 22.25 ± l.99 
Breadth 1.52 1.53 1.527 ± 0.0046 
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The sexes were determined on the to 41 days (Average 35.67 ± 4.03 days) and 

basis of body colour, size and morphological 30 to 44 (Average 38.32 ± 4.89 days) , 
characters of abdominal tips. It was observed respectively. Thus, the female lived longer 
that out of 218 adults, 78 were males and 122 than the male. Alost simi lar observations were 
were females giving a male to female r·atio of also reported by Amin (1984) on groundnut 
1 :1.56. and Saxena (1971) on onion. 

The total life-span (from egg to death of 
adult) of male and female thrips varied from 29 
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En•hrntion of Diffcrl\nt 1 nscct il'idcs 
Agait_1st Aphid lAphis gossypii (;to,·.) nncl 
Jasstd lAmrasca l>iguttula higutfllla I shida) 

on Okra lAbclmo.frhus csc11/e11111s tL.) 
Moench)* 

G. G. Radadia and C . B. Petet•• 

Department of Entomology, N. M. College of Agriculture, 
Gujarat Agricultural University, Navsnri Campus. 

Navsari-396 450 

Okra (Abelmoschus esculentus (L .) 
Moench), locally known as 'Bhindi' or 'Bhinda' 
also known as lady's finger is an important 
protein rich vegetab le crop cu lt ivatP.d 
throughout India. It is a popular"vegetable ,11 

Gujarat and is usually heavily infested by 
aphid, Aphis gossypii Glov . and jassid, 
Amrasca biguttula biguttula Ishida during the 

TABLE 1 

early stage of tho crop. Nymph and adult 
aphids suck the sap from the plant at thA initial 
stage of the crop as a result its growth is 
adverse ly affected (Butani and Verma, 1976). 
The jassld affected leaves crinkle and :;how 
the characteri stic browning symptoms of 
hopper burn. According to Jotwani et al. 
(1966) , jassld is found active in okra fields all 
the year round in overlapping generations and 
cause considerable damage to the crop. 
Krishnaiah et al. ( 1976) and Kisha ( 1978) 
reported that monocrotophos and fenthion 
were effective for the control of aphid. While , 
Rathore et al. ( 197 4) and Patel et al. ( 1980) 
reported that 0.04 per cent monocrotophos 
was significantly superior to untreated control 
in checking the jassid infestation. 

Average number of aphid and jassid in different treatments per fifteen leaves of five plants. 

( 

> I 

\ 

Sr. 
No. 

Poolccl ,f I I obsermtio11s 
Apliit! •• - - Ja;sid 

Trl1alme111s 

--,----:-M-:-a--:-l-at-:-h.,...io-n-;:::0--:::.0:-:::-5~%:------------ - ----8 1. 25 I 9 . 7 8 I. 
') 

3. 
4 . 
5. 
6. 
7 . 
8 . 
9. 
10 . 
I . 
12 . 

Fcnthion 0. 10% OO.-l 5 02.58 
Chlorpyriphos 0.047'1 
Phenthoate 0.02'½, 
Penncthrin 0.02% 
Fcnvalerale 0 .0 l "!t, 
M onocrotophos 0.03'¼, 
Quinulphos 0 .03% 
Phm,alone 0.07 5% 
Endusulfan 0.075% 
Fcn1troth ion 0.05% 
Control (water spray) 

S. E111. i 
C. D . at ') 'J'< 

01. 15 
8x.:n 
02 .90 
09 .23 
00 .73 
l 3 .68 
05.43 
l 7 .3 8 
20 .89 

'245 . 11 
0(l ,5J 
111 -47 

I 1.85 
l 6.90 
00.9K 
05 .61 
OU.58 
I 5. I 0 
2.\ .70 
02 .. \.1 
1-L 5tl 
-l: . \' 
02 .-1-1 
llo .7 6 

• Part of the M. Sc. (Agn ) 1h0s1s submlllad by lhtt llrnt author to lh t:t GuJ 11 ,,t Agncultural University, Sardar 
Krush1na9ar in 1981 . 
•• Address tor commun1cat1on . Protessor ot I\\Ornology, N M <'oll~gu ol Ag,icultwe, Gujarat Agricultural Univ9 r5 IIY, 
Navsari Campus, Navsan-396 450 
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A field experiment was conducted on 
tt1e 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 1 0 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 
fi ve 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, fenth ion, monocro­
tophos and chlorpyriphos were found equally 
eff ective for the control of aphid. Significant 

REFERENCES 

Butani. D. K. and Shashi Verma ( 1976). Insect 
pests of vegetables and their conti'ol-3 : 
Lady's Finger. Pestic·ides , 10 (7) : 

31-37. 

Jotwani . M. G. Smup. P.: Sircar P. and Singh D. 

Kisha. 

S. (1966). Control of jassid (Empoasca 
devastans Dist.) on okra seedlings by 
treatments of seeds wi th different 
insec ticides. !11dia11 J. Ent . 28 (4) : 
477-8 l. 

J . S .A . ( 1978). Fol!ar sprays and_ 

D .. lfoton Granules lor the control ol 
lSU S , 

A I . . 10 ,,")'/Jii on okra. PAN , 24 (2) JJ 11 -~ g ,,., 
: 114-20. 

difference was observed among the efficacy of 
permethrin, pho sa lone , fenvalerat e. 
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 , 
endosulfan and fenthion were found equally 
effective and at par with the treatment of 
fenvalerate 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 con trol. Fenthion and 
moriocrotophos were the treatments effective 
for the control of both the pests of bhindi viz., 
aphid and jassid. 
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Bio-EfficHc~· of Various Insecticides 
Against Arm~· Worm, M y1Mm11a separara 

\Vlk on Wheat 
M. G. Patel, P. K. Borad and J. R. Pat•el* 

Department of Entomology, B. A. College of Agriculture, 
Gujarat Ag ricultural University, Anand Capmus, Anand 

Wheat is attacked by several species of 
insects (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 
Delhi in 1968 (Sarup et al., 1969). No woirk on 
chemical control of this pest on wheat 
particularly in middle Gujarat has been reported 
due to it's sporadic nature. Hence, the pmsent 
investigation was undertaken to study 
bio-efficacy of various insecticidal formulations 
against M. separata infested wheat crop during 
rabi 1987-88. 

The field trial was conducted at Ha1dgud 
vi llage of Kheda district in randomised block 
design with ten treatments including control. It 
was replicated four times with plot size lbeing 
4.8 x 6.0 m. The insecticides were applied 
when larval population of army worm was 'found 
about 3 larvae/900 sq. cm. Number of larvae 
were recorded prior and 1, 2, 3 and 7 days after 
application of insecticides by observing 
randomly selected 5 spots of 900 sq. cm. area 

in each plot. . 
The larval population of M. separ,ata in 

w heat (Table 1) show significant superioirity of 
11 the insecticidal formulations to control! upto 

~ne week after their application . However, 
among the insecticides chlorpyriphos 0.04°/Q 
gave maximum larval morta_lity _~fter one day_of 
it's application and proved s1grnflcantly su1Penor 

to monocrotophos 0.036%, carbaryl 0.2%. 
fenitrothior. 0.05%, endosulfan 0.07% and 
dichlorvos 0.05%. Whereas, both {E. C. and E. 
W.) formulations of quinalphos 0.05% and 
malathion 0.05% were at par to chlorpyriphos. 
These three treatments alongwith 
monocrotoph.os gave cent per cent control of 
army worm within 2 days of their application and 
showed significant superiority to chlorpyriphos. 
fenitrothion , endosulf an , 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 
carbaryl within one week. Bindra and Singh 
( 1973) have also reported the effectiveness of 
fenitrothion and carbaryl against M. separa ta 
upto one week after their appl icatio n. 
Chlorpyriphos treated wheat crop was not 
found completely- free from army worm 
infestation even after one week of its spray , 
however army worm popu lation was 
significantly lesser than malath ion and 
dichlorvos. Dichlorvos was fol!nd to be least 
effective throughout the period of study . 

Wheat crop sprayed wi th 
monocrotophos and E. C. or E. W. formulation 
of quinalphos was found completely free from 
army worm within 2 days and their effectivenes_s 
was continued upto one week after their 
application. However, considering the cost and 

effectiveness of tr.e insecticides for the control 
of army worm, fenitrothion 0.05% was found to 
be the best insecticides followed by 
endosulfan 0.07% monocrotophos 0.036%, 

carbaryl 0.2% and quinalphos 0.0~;0 • • / <JSVJ 
( Jfrn· i1·l'd 0 11 . 81~ -

- -· - . -· -- . - -- I 
·- - . . t Agricultura 

• dd . p ofessor and Head Department of Entomology, 8. A College of Agnculture, Guiara 
• Present a ress . r • 
University, Anand Campus, Anand-388 11 0 (G. S.} 
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TA B L E 1 

12J 

Effect of var ious insecticidal formulation on reduction of army worm M. separata 
population infesting wheat crop during 1987-88. ,.,. -----

. .. _. ... ty~1~11~c•!· ,!( larrnc • <J()(~s<I:_(~'!.!_:_ area 
l•1st\ ·1icidal 

Jc r m11la rion 
lhforC' Day's <(/lc'r .,111·ar 

spray 1 2 3 7 
Cos( o/ fJfll' 

s11ravllw 

---- ------
Quinal1 hos (25 EW) 
0.051-

uin~\lphos (25 EC) 
o.osc::-
\ tonocrntophos (30 WSC) 
0.036r., 
Chlorpyriphos (20 EC) 
o.cw~ 
Cartxlryl <..50 WP) 

~b lathion (50 EC) 
0.05<:c 
Endosulfan (35 ECJ 
0.0717c 
Di,:hlon ·os 05 (76 EC) 
0.05C:y 
Fcnitrothion (30 EC) 
o.osc.~ 
Con:rol 

5.94* 1.72 0 .71 0.7 1 0.71 
(34.78) (2.46) (0.0()) (0.00) (0.00) 

5. 94 I. 7 3 0. 7 I O. 7 1 0. 7 I 
(34.78) (2.49) (0.00 ) (0 .00) (0.00) 

5.52 2.33 0.71 0.7 1 0.71 
(29 .97) (-l.93) (0.00J (0.00) (0.00) 

6. 74 1.63 1.26 1. 14 1.49 
(44.93) (2.16) (1.09) (0.88) (l.72) 

5 .94 2.82 2.68 1.35 0.71 
(34 .78) . (7.45) (6.68) (1.32) (0.00) 

5.94 1.73 0.71 0.7 1 2,.31 
(34.78) (2.49) (0.00) (0.00) (4 .84) 

6.15 3.91 2.32 1.10 0.71 
(37 .32) ( 14 .79) (4.88) (0.71) (0.00) 

5.94 4.53 3.24 3.D 3.55 
(34 .78) (20.03) (10.00) (9.30) (12.10) 

6. 15 3.56 l.73 1.06 0.7 1 
(37 .32) (12.17) (2.49) (0.49) (0.00) 

5.48 5.27 5.73 5.48 4 .63 
(29.53) (27.27) (32 .33) (29.53) (20.94) 

S. Em. 0.24 0 .21 0 .13 0. 18 0.11 
CD at 50c NS 0.61 0.37 0.51 0 .33 

( Ns. ) 

I 57 -00+ 

11 9 -00 

145-00 

141 -00 

72-00 

114-00 

75-00 

105 -00 

c,· c:~ 7.99 14.41 12.90 22.00 14.07 1 
=-:::=--=--=---- - - - - - - ----- ------- --'-----------------/ 
" ,· x + 0.5 transformed values. 
Fi!wrcs in parentheses are retransformed values. 
~ L,\bour chan?es Rs . 11-00 per day i.e. 11 x 3 = Rs. 33-00. 
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(;l~jan,t 

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

i:-11,onal Agricultural Research Project, Gujarat 
Agricultural University, Arnej-382 230 

There is a new record of short horned 
grasshopper identified as Aiolopus 
thatassinus 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 Sawaf (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 
destroyed the seedlings leaving no trace of 
plants in the field. This required re-sowing. 
The maximum population of pest is observed 
in October, when its swarm moves from fields 
of newly grown Rabi crops. Its population starts 
declining in November and onwards. In 
December 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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hoppers/m2, hidden as adult in lose soi l. Ayyar 
(1940) reported it from cotton in South India. 
l<halifa (1957) did not ·observe the occurence 
of diapause in Egypt indicating that the pest is 
active throughout the year. Howeve1· under 
Bhal conditions in Gujarat, India the pest is not 
observed throughout the year but only during 
late Septemebr to March which indicates that 
the pest undergoes diapause in egg stage. 
During March when weather is hot the dead 
bodies of adults grasshopper are found within 
loose soil. Ibrahim (1965) observed six 
nymphal instars in Egypt. He noticed high 
mortality among young hoppers during dry hot 
weather as well as coldest months. Baloch 
(1980) listed Maize, Watermelon, Lucern and 
Berseem as its host plants in ~akistan. He 
observed five instars of nymphs and noticed 
four overlapping generations in a year, highest 
population being in July to October and lowest 
in February to March. Under Bhal conditions 
the highest population is observed in October 
and is never seen in April to August probably 
because of hot summer and rains. lrshad, Ali 
and Mohyuddin ( 1985) observed the 
abundance of Mermis nigrescens in A . 
thallasinus particularly during monsoon period. 

Fletcher. T . B. (1914). Some south Indian insects 
and other animals of importance. M/s. 
Bishcn Singh M ahendra Pal Singh 
Dchrudun. pp. 524 . 

Ibrahim. M . M . ( 1965). Investigation on the 
biology 111' Aiolopus 1Jw/assi11us (RAE. 
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Estimation of Avoidable Lossess in 
Wagad Cotton (Gossypium liirsutum) 

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 part 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 
boll:-vorms. The information regarding the 
avoidable losses in this cotton which covers 
about 40 per cent of cotton area in Gujarat is 

randomly from each net plot. The yield of seed 
cotton was recorded separately from each net 
plot. T~e dat~ were subjected to pool analysis 
by using suitable transformation wherever 
necessary and presented in Table1 . The 
percentage of avoidable losses in yield were 
worked out by adopting following formulae : 
A\tidatle b~ci.e to all~ = D:-Ax 100 

A~datie losses di..e to Sl.d<irg ~sts 

A\Odalle bsres dJe to l:x)IM{)llllS 

Where , 

D 
=Mx100 

D 
= D-Bx 100 
D 

A = yield obtained from untreated control 

= yield obtained from the plots wherein 
sucking pests were controlled 

= yield obtained from the plots wherein 
bollworms were controlled 

not available and hence the experiment was s 
conducted at Regional Cotton Research 
Station, Viramgam during three cotton 
seasons from 1982-83 to 1985-86 on Asiatic C 
cotton variety i.e. G. Cot. 13 for assessing the 
losses due to sucking pests and bollworms. D = yield obtained from the plots where in 

both bollworms and sucking pests were 
controlled 

The experiment was laid out in 
Randomized Block Design with • five 
replications and four treatments viz., (1) 
untreated control (2) control of sucking pests 
(3) control of. bollworms and (4) control of 
sucking pests and bollworms. The plots 
allotted for control of sucking pests were 
sprayed either with phosphamidon 0.04% or 
dimethoate 0.03% to keep the crop free from 
this pest , while permethrin 0.015% was 
sprayed for the control of bollworms. For the 
control of both sucking pests and bollworms 
either phosphamidon or dimethoate was 
sprayed with permethrin whenever required . 
The per cent damage due to bollworms 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 

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 bollworm infestation and 
lowest yield was occured in untreated control. 
The yield recorded in th e treatment for the 
control of sucking pest ranked second in its 
pertormance . 
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TABLE 1 
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Bollworms infestation , 
treatments . 

yield of cotton and avo idable losse s in different 

(Sr. Trcatme11ts Per cent damagl' lf ho!lll'orms /\ ,,. yield Loss i11 

vie/ti 

1\ \'()idahlc 

losses !No. Open bolls . LoC11les l?/' seed 
c:oll on ( kgllw) (%) 

( kgllw) 

/ i ' • llnlrt'atcd control 3.00 (9.84) 1. 70 (7.54) l'.:!10 A 2 72 18.40 
(Al l pests) 
D.55 

I 
) Con1rol or sucking pests - . 

' ·' . Control or bollworms only 

-L Control of sucking pests 
and hollworms 
S. Em.± 
C. D. at 5% 

: C. Y.%· 

:..80 (9.64) 1.60 .(7.37) 

1.30 (6.54) 0.84 (5.27) 

0.82 (5. 19) 0.57 (4.34) 

1. 77 1. 10 
NS NS 
59.98 68 .14 

1411 8 

1246 C 

1483 D 

57 
162 
16.80 

72 

237 

(Sucking pests) 
4.85 
(Bollwonns) 

'----- - ----·--

It is also evident from the Table-1 that 
avoidable losses due to all pests were 18.40 
per cent , while the avoidable losses due to 
sucking pests and bollworms were 13.55 and 
4.85 per cent, respectively. In general the 
damage due to sucking pest was higher than 
the damage caused by bollworms. The 
bollworms are known to be the serious pests 
of cotton than sucking pests (Anonymous 
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1984). The losses due to bo llworms to 
Hybrid-4 cotton were estimated to the tune of 
89 per cent in Gujarat (Rote et al. 1988); 88 per 
cent in Tamil Nadu (Murugesan et al., 1985): 
75 per cent in Andhra Prades h 
(Anonymous, 1976) which is just reverse to 
these findings as discussed above. 
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Clinico-Hior hrmiral St udi cs of 
Expcrinwnf al Nil ril e Toxici f y in 

Huffalo Cal ves • 
R. G. Jirni. G. C. Mandal and M. R. Dave 

Qe1x:irtment of Medicine, College of Veterinary Science & 
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, 
maize, rye etc. by which plant nitrate converts 
to nitrite in th e a limentary t ract and on 
absorption it transforms haemoglobin into 
mathaemogtobin causing anoxia and death . 
(London et al. 1967; Clarke et al. 1981 ). In the 
present s t udy b i oc hemical and 
histopatho logical changes of experimental 
nitrite toxicity in buffalo calves were evaluated 
and placed on record. 

Three apparently healthy male buffalo 
calves aged 6 to 8 months and weighing about 
so kg were obtained. Freshly prepared 5 per 
cent aqueous so lution of sodium nitri te 
Sarabhai Chemicals -Baroda) was administered 
slowly by intravenous route at the rate of 100 
mg per kg body weight to each experimental 
calf and the ensuing clinical signs were 
monitered as per the standard protocol. Blood 
and Cerebrospinal fluid were collected before 
and after the administration of the nitri te 
solution for estimation of glucose (Frankel et 
al. 1970) ; pla sma proteins (Varley, 1963); 
nitrite concentrations in blood and CSF (Diven 
et al., 1962) and CSF globu lins (Sastry 1983). 
Following death , systematic and detailed 
necropsies were conducted to record th e 
pattern of gross pathological lesions and 

rep re s c nta tivo sa rnplo :, o I 11 ', '1 UF:~ w0 rf! 
collected for histopathology. 

The sequfJnCfl S of c lin i<..al -~ign~ 
observed in all these experimental animal-; 
were serou s nasal discharge: lacrimation · 
dyspnoea : acute adbominal pain, frothy 
sa livation , brownish di scol oura tion of 
conjunctiva ! vasculature and convulsions. 
Similar signs were documented by Clarke et al. 
(1981) and Blood et al . (1983) in the instances 
of nitri te toxicity. All the calves of the present 
study had succembed within 45 minutes 
following administration of nitrite solution 
suggesting acute systemic toxic potentials of 
the chemical. 

The concentrations of glucose in blood 
as well as CSF were found decreased from 
80.6 mg/di 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 ol 
nitrite was of the order of 176 ug/dl in blood 
and 3 1119 di CSF samples collected in the 
terminal stages. The record of significantly 
lower levels of nitrite could be attributed to th~ 
slower diffusion of nitrite from blood to CSF. 
However, relatively higher concentrations_ 0 1 

nitrite were recorded in CSF. 8 h post infusion 
by Prasad ( 1987) indicating that the ra~e 01 

di ff usion wa s a functi on of ti me. 
Histopathological assessment of liver dn? 
kidrHJy soct1 ons rovealed mecrotic loci. 
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Cctrnowski anc1 Zoltorlska ( 197 1) roportod th t 
necrotic ,chnngos In the liver, kidney an~ cou ld be useful in the differential diagnosis of 
myocardium though deemed actue and chronic types of nitrite toxicity. 

nonspecific 
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C<'rtain Hncmatological and 
Biochemical Changes with 

Cortirosteroides in Experimental 
Buffalo Calves 

R. G. Jani and M. R. Dave 
Departrr,::111 of Veterinary Medicine, Veterinary College, 

Gujarat Agricultural University, Anand 

Certain haematological and biochemical 
studies with administration of different 
corticosteroides induced slight to moderate 
leucocytosis and moderate to mild neutrophilia 
within 24 hours post-treatment in buffallo 
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 
predni solone , triamci nolone and 
dexamethasone injection respectively. Total 
plasma protein level remain unaltered. 

The magnitude of haematological and 
biochemical variation during disease or after 
corticosteroid thereby varies with the species. 
To assess certa in haematological and 
biochemica l response with different 
corticosteroids, 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 mi Ii litres (ml) of 
blood was collected from each calves in 
sodium EDTA (2 mg/ml of blood) containing 
vials to estimate haemoglobin (Hb), total 
leucocyte count (TLC) and differential 
leucocyte count (DLC) as per Jain (1986). 
Blood glucose (Frankie et al. 1970) and total 
plasma protein by Biurate methods (Varley 
1967) were also s1udied over a 24 hrs period 
before various experiments to determine 
normal control values. 

Each calves were given 10 mg (1.0 ml) 
prednisolone acetate (Hostacortin -H) 
intramuscularly. Five days after the completion 
of prednisolone experiment, 5 mg (0.5 ml) 
triamcinolone acetonide (Vetalog) was injected 
intramuscularly to each calves. After ten more 
days, each calf was similarly injected 5 mg. 
(1.2S ml) dexamethasone sodium phosphate 
(Dexavet). During these experiments EDTA 
blood was collected at an interval of 24, 48, 72, 
96 and 120 hrs post-inject ion of 
corticosteroids for haematological and 
biochemical estimation. 

Prednisolone and triamcinolone induced 
significant (PLO.OS) increase in TLC from 9.05 ± 
0.62 thou sand/cu mm to 12. 18 ± 0. 74 
thousand/cumm and 10.46 ± 0.31 
thousand/cumm to 12.60 ± 0.66 
thousand/c·umm at 48 hrs respectively, while 
dexamethasone induced significant (PLO.OS) 
increase in TLC from 9.92 ± 1.34 
thousand/cumm to 12.26 ± 0.86 
thousand/cumm with in 24 hrs. Normal total 
leucocyte count were found by 72 hrs after 
prednisolone and triamcinolone and 120 hrs 
after dexamethasone. Present results are in 
coinfi rmity with earlier report (Schillinger and 
Bucher, 1980). Differential leucocyte count 
indicated significant (PLO.OS) 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 ± 2.71% respectively 
for predniso lone , triamcino lone and 
dexameth asone . Lymphopenia and 
eosinopenia were ·noticeable by 24 hrs in all 
three experiments. In consistent changes were 
found in haemoglobin level and for rnonocyte 
number. Jain ( 1986) reported atypi~al 
response to corticosteroid in most species 

130 



JANI & DAVE : HAEMATO - Rl(X"HEMIC/\L <...'I IAN(:p .; IN HLJl-'F/\1 .0 < '/\I ,YES 13 1 

includes leucocytosis , neutrop llil ia and 
lymphopenia . Bishop ( 1968) studied the 
steroid induced effect in animals and 
concluded that leucocytosis is primarily due to 
release of mature neutrophils fro m bone 
marrow reserve and diminished rate of thier 
removal from blood. In the present study 
progressive increase in glucose level in 24 hrs 
with all three corticosteroids were found , 
significant (PLO.OS) hyperglycaemia from 44.54 
± 5.99 mg% to 80.90 ± 7.24 ~g%, 58.17 ± 
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The present study was undertaken with the 
objective of knowing the age-specific producti9n 
performance in the Patanwadi sheep. 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 <;we 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 lambing 
and per ewe lambed. The peak performance was 
observed at 4 years of age for most of the 
characteristics. Year effect, was highly significant 
(P<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 flock of 1000 Patanwadi ewes would 
increase to 1000 x 1.0325 ( .. 1170) in five tears if all 
ewe offspring entered the breeding flock but were 
cast atter lambing at 5 years of age. Permissible 
culling percentage were 23. 79 for the flock under 

study. The f lock 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 gro,,vth. 

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 w~aned 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 (EPI) showed 
declining trend with advancing age. The age effect 
and the year effect were highly sign if.icant for EPI 
(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 effect significant (P<0.01 ). 

/ Rt-n•il-t•d l "' 5th Oc10. NYl) 
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The study was undertaken at the Livestock 

Reserach Station , Sardar Krushinagar to .stud~, the 
effect of body cooling in addition to shelter by 

splashing with tap water daily during 12.30 to 14.30 

hours in summer on milk product ion and 
physiological aspects in Mehsana buffaloes and 

Kankrej cows. The treatments were (1) proviiding 

shelter as well as body cooling by splashing with 
tap water daily during 12.30 to 14.30 hours and (2) 

providing shelter under shed only. 

Overall average maximum and minimum 

temperature (°C) in open during the period of study 

was 40.16 ± 0.37 and 22.35 ± 1.40 respectiively, 

whereas, overall temperature-humidity-index (per 

cent) at 7 .30 and 14-30 hours was 75.1 O ± 1 .4:::~ and 

83.57 ± 0.74, respectively. 

The treatments significantly reduced .the 

respiration rate per minute (23.49 ± 0.50 V 33.86 ± 
o.91) in Kankrej cows under T-1 and pulse rat1e per 

minute (62.45 ± 0.46 V 69.07 ± 0.71) in Mehsana 

buff aloes under T-1 recorded at 14.30 ho_urs after 

splashing treatments. Body cooling in addition to 

sheltering has not significantly affected the blood 

constituents in definite order in both the species 

except s!gnif icantly higher haemoglobin (9.47 ± 
0.17 V 9.18 ± 0.24, g/100 ml) and haematocrit 
(37.08 ± 0.23 V 34.95 :±- 0.32, per cent) in Kankrej 

cows under T-1 and significantly lower serum 

sodium(t35.84 ± 5.39 V 141.83 ± 5.52, m Eq/L) in 

Mehsana buffaloes under T -1 and singnificantly 

lower serum potassium (3.69 ± 0.18 V 3.89 ± 0.20 
mEq/L) in Kankrej cows under T-1 . 

Overall average daily total dry matter intake 

was sig_nificantly 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 buffaloes 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 

(6.03 ± 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 ten:iperature and 
temperature-humidity-index at 14.30 hours were 

related with different attributes studied 

(Received on 7I/i O c10. 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 
the 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 fo rage(FS-A), (2) 1.5 kg 
concentrate mixture + 8 kg green forage (FS + B) 
and (3) 2.0 kg concentrate mixture + 10 kg green 
forage. The dry fodder was provided ad libitum. The 
two levels for age at handling were early handling 
(EH) and late handling (LH). The range of age of EH 
and LH heifers was 336 to 586 and 600 to 892 days, 
respectively. All the heifers were groomed daily and 
let loose thrice daily for heat detection by two bulls 
alternately. The heifer in estrus was served 
naturally. 

The body weight of 250 kg was found 
ess~ntial for sexual rhythmicity. The EH heifers 
attained this weight earlier by 163 days than LH 
group (PL0.01 ). 

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 firet estru&, r.oncgption 
and calving was not affected by feeding ach'J<JUl'3a 
whi le age at handling had significant '.lffect (P; 
0.01 }. The average weight at fir st '3Strua 
conception and calving was not influenced either b; 
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 (P~0.01 ). The 
reduction in AFC d id not affect first lactation 
production and subsequent reproduction. 

The average total (da.ily) OM intake upto 
calving was 5.91 ± 0.13 kg. Feeding schedules as 
well as age at handling had a significant effect on OM 
intake. The daily per cent OM intake was 2.08 ± 0.05. 
Feeding schedules affected the per cent OM intake 
significantly (P~0.05) while the age had no effect. 

The daily average expenditure on feeding 
was Rs. 5.09 ± 0.12 per head. The feed ing 
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 
either 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 Jibitum dry fodder from 15 
months of age till calving will reduce AFC without 
affecting production and subsequent reproduction 
in Kankrej heifers. 

. () . Jc)<)/) ( Rt•n·11 ·ed o r, 9th , to. 
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