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Heterosis for Seed Cotten Yield, Yield Components and Some 
Fibre Quality Characters in Upland Cotton (Gossypium hirsutum L. ~ 

D. T. Desai} N. P. Mehta and S. B. S. Tikkka} 

Gujarat Agricultural University, Navsari, 396450 

ABSTRACT 

An experiment was conducted to study the extent of heterosis for seed cotton 
,yield, yield components and fibre quality characters in upland cotton 

(Gossypium hir­
sutum L.). Twenty out of 21 hybrids expressed significant relative heterosis ranging 

from 6.92 to 203.9 per cent for seed cotton yield. Out of these, 13 hybrids each for 

bolls per plant and dry weight, six hybrids each for fibre fineness and uniformity 

ratio and five hybrids for average boll weight recorded significant relative heterosis. 
The hybrid 'G-67 ~ G. Cot-10' recorded the highest ~ er se 

sed heterobeltosis to the extent of 151.2 per cent. 
performance and also posses-

(Received on Jan. 7, 1980) 

INTRODUCTION 

Knowledge of magnitude of hetero­
sis and type of gene action involved for 
different characters is helpful in breed­
ing. Since in India production of hy­
brid cotton seed is feasible through 
hand emasculation because of the 
availability of cheap manual labour 
and simple technique for crossing 
(Patel, 1955), hybrids are being exten­
sively cultivated in Gujarat, Karnataka, 
Maharashtra, Andhra Pradesh, etc. 
Many reports on heterosis in interva­
rietal crosses of upland cotton are 
available in the literature (Al-Rawi and 
Kohel, 1970; El-Adl and Miller, 1971 ; 
Singh and Murty, 1971; Meredith and 
Bridge, 1972; Baker and Verhalen, 
1975). Such information on newly de-
veloped varieties of cotton is rather 

1. Agricultural Officer 
2. Research Scientist (Cotton) 

3. Associate Research Scientist (Ag. Bot.) 

scanty. The present report describes the 
extent and nature of heterosis for va­
rious characters including fibre qua­
lity characters in inter-varietal crosses 
of upland cotton. 

MATERIALS AND METHODS 

The experimental material com­
prised of seven cultivars of G. hirsutum 
(Gujarat-67, G.Cot-10, DHY-286, 
MCU-5, Pramukh, C.P. 5/5 and P.S.10) 
exhibiting wide spectrum of variation 
in different plant characters, obtained 
from different cotton breeding stations • 
of India. These cultivars were crossed 
in all possible combinations excluding 
reciprocals. Seven parents alongwith 
their 21 crosses were grown in a ran­
domised block design with four repli­
cations during rainy season of 1975 at 
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the Main Cotton Research Station, 
Surat. Each plot consisted of three rows 
9 m long accommodating ten plants 
with inter and intra-row spacing of 
120 cm and 90 cm respectively. Re­
commended agronomic practices were 
followed to raise the experimental crop. 
Observations were recorded on 14 agro­
nomic and fibre quality characters on 
five randomly selected plants from 
each plot. The data were subjected to 
analysis of variance as per standard 
statistical procedure (Panse and Su­
khatme, 1961). The degree of heterosis 
in F, over the mid parent and better 
parent (hetreobeltosis) was calculated 
by the method suggested by Turner 

TABLE 1 

GAU RES. J. 1982. 7 (2) 

(1953) and Hays, Immer and Smith 
(1955). The statistical significance of 
heterosis was tested by 't' test as per 
method given by Mani (1972). 

RESULTS AND DISCUSSION 

The analysis of variance (Table 1) 
revealed significant varietal differences 
for most of the characters under study 
except plant height, boll weight, seed 
index and fibre maturity coefficient. 
The parent vs F, comparison was sig­
nificant for majority of characters under 
study indicating the presence of consi­
derable mean heterosis. This comparison 
for ginning percentage, seed index, 

Analysis of variance for design of the experiment. 

Source Mean Squares 

d.f. Plant Petiole Bolls] Boll Ginning 
height length plant weight ercen-

tage 

Block 3 102.7 5.3** 201.7* 24.7 
Treatment 27 202.3 4.7** 368.2** 2.2 * * 
Parents 6 234.0 17.1** 801.6*#* 1.1 43.6 
Hybrids 20 121.4 1.2 77.0 2.1** 31.3** 
Parent vs 
Hybrids 1 1630.0* 0.1** 3594.0** 9.5** 20.8 
Error 81 247.1 0.6 70.2 0.8 

Mean Squares 

Dry Seed Lint Mean 2.5% Fibre Fibre Fibre Seed 
cotton weight index index fibre span fine- unifor- matu-
yield length ness mily rity 

ratio coaff. 

900.8 19.3 4.5** 3.5 5.3 0.57 9.2* 0.447** 25.4 
12389.9** 5.0 3.1** 15.6** 23.1** 0.75** 12.0** 0.004 9087.7* 

7168.3** 5.5 1.5* 28.7 43.5** 0.70** 18.8** 0.008 7738.0** 
5482.3** 1 1055.4** 5.1 3.6** 12.1 15.9** 0.68** 10.8** 0.002 

0.015 98291.7** 1 0412.1** 0.5 2.4 7.2 45.8** 2.3** 23.1** 
343.8 0.6 1.8 2.8 0. 14 0.091 78.3 

*Significant at P=0.05 
**Significant at P=0.01 
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1ABLE 2 

eterosis over mid-parent for different characters in G. hirsutum. 

Crosses /Characters 
height 

G67 x G.Cot.10 11.2 
G67 x DHY 286 12.5 
G67 x MCU 5 7.0 
G67 x Pramukh 13.1 
G67 x CP 5/5 5.2 
G67 x PS 10 7.3 
G.Cot.10 x DHY 286 5.6 
G.Cot.10 x MCU 5 10.7 
G.Cot.10 x Pramukh 5.9 
G.Cot.10 x CP 5/5 -0.3 
G.Cot.10 x PS 10 15.0 
DHY 286 x MCU 5 7.5 

DHY 286 x Pramukh 12.2 

DHY 286 x CP 5/5 12.2 

DHY 286 x PS 10 21.3 

MCU 5 x Pramukh 15.1 

MCU 5 x CP 5/5 -4.5 

MCU 5 x PS 10 19.4 

Pramukh x CP 5/5 5.8 

Pramukh x PS I 0 9.7 

CP 5/5 x PS 10 10.7 

Dry 2.5% 

weight/ span 
length 

44.6** 3.5 

25.3** -1.4 
38.2** l.l 

51.0** 3.5 

-9.3* 0.7 

10.6** -8.7* 

44.3** -8.1* 

12.1** -13.0** 

34.6** 1.9 

-13.8** -4.3 

2.9 0.6 

14.1** -9.9* 

40.8** 0.6 

13.1** -1.1 
16.5 -2.9 
58.2** -14.9** 
8. 1* -5.0 

-8.4* 
35.3** 8.7* 
8.3 

4.6 

*Significant at P=0.05 

**Significant at P=0.01 

Petiole 
length 

5.0 
2.0 

-15.1** 
2.3 
1.1 
4.4 
6.7 

-6.4 
6.3 
9.0 
4.9 

-8.5 
2.4 

-10.0* 
-0.3 

1.1 
-6.9 

1.6 
-10.1 
-2.4 
-9.0 

Fibre ~ 
fineness 

-

0.3 
6.7 

13.9 
15.6* 
2.2 

16.8** 
36.0** 
31.8** 

12.2* 
1.0 
9.5 

-0.3 
7.4 
0.5 

27.4** 
4.6 

4.8 
4.4 

10.8 

Bolls/ 

91.9 
50.5 
69.7** 

117.8** 
36.5 

185.7** 
15.0 
10.2 
41.8* 

-13.2 
57.9** 
36.4* 
41.8** 
35.3* 
74.4** 
36.3* 
0.1 

21.1 
45.2** 
56.3* 
3.3 

Unifor-

ratio 

5.3 
2.7 
3.8 
I.I 

-0.5 
-1.3 
8.8** 

10.6** 
1.5 
6.1* 

-1.7 
7.0** 

-3.1 
1.0 

-3.8 
8.0** 
3.7 
1.3 
3.0 

-1.2 
0.7 -

81 

Boll 
weight ~ 

54.3** 
2.0 

63.5** 
0.6 

14.4 

6.4 
10.6 
-7.2 
27.9 
62.6** 
-1.3 
2.4 
2.4 

13.9 
40.5** 
-3.4 

9.8 
5.7 

46.4** 
30.2 

plant 

193.4** 
55.8** 

143.2** 
110.0** 
38.8** 

203.9* 
6.9** 

28.1** 
33.5** 
14.5** 

152.7** 
37.4** 
49.8** 

82.8+* 

35.4** 
55.6** 
119.5** 
24.1** 
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TABLE 3 
Heterosis over better parent for different characters in G. hirsutum. 

Petiole Bolls/ 

Crosses]Characters 

G67 x G.Cot.10 
G67 x DHY 286 
G67 x MCU 5 
G67 x Pramukh 
G67 x CP 5/5 
G67 x PS 10 
G.Cot.10 x DHY 286 
G.Cot.10 x MCU 5 
G.Cot.10 x Pramukh 
G.Cot.10 x CP 5/5 
G.Cot.10 x PS 10 
DHY 286x MCU 5 
DHY 286 x Pramukh 
DHY 286 x CP 5/5 
DHY 286 x PS 10 
MCU 5 x Pramukh 
MCU 5 x CP 5/5 
MCU 5 x PS 10 
Pramukh x CP 5/5 
Pramukhx PS IO 
CP 5/5 x PS 10 

Dry 
weight 
plant 

37.2** 
21.2 
28.9** 
33.1** 

-15.4** 
9.6* 

36.7** 
-0.8 
13.1** 

-15.1** 
-3.7 

20.7** 
8.8* 

11.6** 
49.1** 
-5.6 

-10.7* 
8.4* 

-3.7 
-3.5 

Plant 
height 

10.6 

1.6 
9.l 
2.4 

-2.0 
5.2 
8.4 
2.8 

4.6 

9.2 
9.7 
8.6 
9.3 

-8.9 
10.7 
5.4 

-3.0 
-1.8 

2.5% 
span 
length 

-7.5* 
-5.7 

1.0 
-9.0* 
-8.6* 

-19.1** 
-14.3** 

o.o 
-6.0 
-0.4 

-13.9** 
-7.9 

-10.4* 
25.3** 
13.8** 
19.)** 

1.5 
1.8 

Significant at P0.05 

**Significant at P=0.0] 

length 

-20.0** 
-6.4 

-28.1** 
-21.4** 

14.4** 
-14.0** 
-13.0 
-17.7** 

-1.2 
4.l 
-5.0 

-16.3** 
-11.3* 
-17.7** 
-11.4* 
-4.7 
-6.9 
-1.6 

-15.2* 
-5.2 

-12.0* 

Fibre ~ 

fineness 

8.4 
9.9 

20.0* 
17.8* 

-13.0 
29.5** 
42.6** 
50.7** 
11.6 
14.2* 
3.4 

19.0* 
4.7 

15.1* 
8.0 

31.7** 
22.2* 
11.7* 
17.8* 
25.0** 

5.7 

plant 

28.4 
-2. 1 
13. 
51.9* 

-10.9 
168.9** 

8.7 
9.7 

31.6 
-17.4 

9.2 
29.6 
25.1 
34.3* 
17.0 
26.0 

1.4 
-16.5 

28.9 
13.1 

-30.4 

Unifor­
mity 
ratio 

2.6 
1.0 
2.7 

-1.5 
---4.5 
-6.3* 

7.7** 
6.7* 
1.5 
4.5 

4.2 

-1.5 
-7.3** 

4.1 
-1.5 

0.5 
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weight 

52.O* 
2.2 

40.4* 

6.5 
-2.2 

3.9 
9.5 

-9.4 
17.1 
45.5* 

-2.3 
8.7 
4.2 

38.6* 
-10.7 
-2.6 

28.3 
7.8 

plant 

151.2** 
11.3 

100.0** 
70.8** 

-14.5* 
187.9** 
24.0 
26.9*# 
30.1* 

43.5 
57.6** 

78.2# 

-11.4* 
-19.7# 

37.8 
67.6# 

3 9.6*# 
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ya index, mean fibre length and fibre 
sanity coefficient was not significant. 
Though parents did not differ signifi­
antly for boll weight, the significant 
,aiance due to hybrids for average 
poll weight suggested that inspite of 
shenotypic similarity they possessed 
nctic differences for this trait. 

The estimates of percentage of he­
erosis over the mid-parent and better 
parent for different characters under 
study are presented in Table 2 and 
Table 3 respectively. 

Plant height : 

The magnitude of variability in 
parents was more than their hybrids. 
In general, the crosses with 'Pramukh' 
possessed higher plant height. However, 
the increase in plant height of hy­
brids over mid-parental value or better 
parent was not significant indicating 
thereby the predominance of additive 
gene action. These results are in par­
tial agreement with those of Young and 
Murray (1966) and Singh and Murty 
'1971) in intra-hirsutum crosses. 

Petiole length : 

Petiole length is an important in­
dication of the leaf placement and ca­
nopy of the plant. The varieties with 
longer petiole tend to possess somewhat 
open plant habit. The parent 'G-67' 
P®sed the longest petiole whereas 
G-Cot-10' had the shortest one. Out of 

21 crosses, only two crosses, viz. 'G-67 x 
Mcu-s ana 'DHY-286 x CP 5/5' show-

significant negative heterosis while 
gnificant heterobetosis was observed 

" 3 crosses which indicated the pre­
ence of partial dominance. However, 
he ciffect was towards reduced petiole length. 

Bolls/plant: 

This is onc of the most importan 
yield contributing characters in cotton. 
In majority of the crosses, heterosis ex­
pressed over mid-parent was signifi­
cant and in the positive direction which 
indicated the predominance of non­
additive type of gene effects in these 
crosses. Out of 14 crosses which signifi­
cantly departed from mid-parental va­
lue, three crosses viz. 'G-67 x Pramukh', 
'G-67 x P.S.10' and 'DHY-286x CP 
5/5' were significantly better than their 
respective better parent indicating there­
by overdominance in- these crosses. 
These results are in close agreement 
with the findings of Singh et al. ( 1964), 
and Singh and Murty (1971). This in­
dicated that heterosis breeding would be 
useful for obtaining more bolls/plant 
which may ultimately result in higher 
seed cotton yield. 

Average boll weight: 

This is an important direct com­
ponent of yield and heterosis for boll 
size contributed to favourable yield in­
creases in hybrids (Miller and Marani, 
1963; Miller and Lee, 1964). Only six 
crosses showed significant and positive 
heterosis for this character. Out of 
these, four crosses viz. 'G-67 x G.Cot-
10', 'G-67 x MCU-5', 'G.Cot-10 x P.S. 
10', and 'MCU-5x Pramukh' exhibi­
ted significant positive heterobeltosis 
indicating thereby the overdominance for 
this character in these crosses. Almost 
identical results have been reported by 
Miller and Lee (1964), Bhatol (1971) 
and Meredith and Bridge (1972) in G. 
hirsutum. 

Dry weight per plant: 

The dry weight of the plant is an 
indication of the efficiency of the plant 
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for total uptake of the nutrients for its 
growth. Among parental group, 'CP 
5/5' had the highest dry weight 1P 
plant while 'Pramukh' possessed the 
lowest. Majority of the roses (I5) 
showed significant and positive hetero­
sis over mid-parental value indicating mid-parental value indicating domi. 
the presence of dominant gene action* 

Fibre fineness (Micronaire value~; 

This is an important criterion in 
judging lint quality of long staple ~ 
tons. Six roe*"* ''S?'}"] SN«min'a." ~ 
crease in fibre weight (coarse) over 

nance in these crosses. Out of these 
six crosses, three crosses viz. 'G.Cot-l0 

GAU RES. J. 1982. 7 (21 

Out of these 15 crosses, 12 crosses exhi­
bited significant positive heterobeltosis DHY-286', 'G-Cot-10 x MCU-5' 
indicating the presence of overdomi- 'MCU-5 x Pramukh' possessed high-
nance. Patil (1973) in G. herbaceum also 
reported dominance and overdomi- better parent indicating overdominance, 
nance to be operative for this charac­
ter. Two crosses over mid-parental va­
lues and three over better parent exhi­
bited significant negative heterosis. In 
general, crosses with negative trend in 
heterosis involved either 'CP 5/5' or 
'P.S.10'. 

er fibre weight than their respective 

These results are in accordance with 
the findings of Patel (1974) and Baker 
and Verhalen (1975). The increase in 
micronaire value is indicative of coar­
seness and is not desirable beyond cer­
tain limit since the fibres above 3.9 MV 
are considered coarse. Heterobeltosis 
considering lower micronaire value as 
better parent indicated that 12 crosses 
were significantly superior over their 
respective better parent. Out of these, 
five crosses, viz. 'G-67 x MCU-5', 
'G-67 x Pramukh', 'DHY-286 x MCU-
5', 'MCU-5x CP 5/5' and 'Pramukh 
x GP 5/5' possessed fine fibre (MV<3.9). 

2.5 span length: 

This is a new concept of measure­
ment of fibre length parameter to be 
recorded by Digital Fibrograph and 
corresponds well with the American 
Classer's staple length. Majority of the 
crosses showed negative heterosis over 
mid-parent and better parent. Only 
one cross ('Pramukh x CP 5/5') resul­
ted in high order positive heterosis 
over mid parent. It is interesting to note 
that this cross claimed high significant 
positive heterosis for yield as well as a 
high per se performance for yield. This 
showed a possibility of getting high 
yielding hybrids with long span length. 
These results are in partial agreement 
with the results obtained by Marani 
(1968) and Chinnadurai and Sree 
Rangasamy ( 197 5) in G. hirsutum cros­
ses. However, Meredith and Bridge 
(1972) and Baker and Verhalen (1975) 
recorded considerable magnitude of po­
sitive heterosis for this character, 

Uniformity ratio: 

Fibre uniformity ratio indicates the 
magnitude of length irregularities m 
cotton sample.. In most of the cases 
under study, F,s had higher uniformity 
ratio than mid-parental values or either 
of the parents. Significant positive he! ~ 
rosis was observed for six crosses while 
two crosses showed significant positive 
heterobeltosis. Other crosses had interme­
diate values for this trait between better 
parent and mid-parent. This indicated 
that the character is determine~ by a 
ditive and non-additive genes with ~ " 
influence of additive genes. Bale 
Verhalen (1975) also observed signm! 
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ositive and negative deviations This indicated that heterosis in 
Ki~?g~*" vases in diaereoe componenms contributed towards 

tosses for this character. rosis for sccd cotton yield. 

these 
hete. 

seed cotton yield per plant: ~ 

Twenty out of 21 crosses exhibi­
red significant positive heterosis over 
mid-parental values. The heterosis ran­
d from 1.8 to 203.9 per cent with the 
highest relative heterosis observed 
*G-67 ~ P.s.10'. The heterobeltosis 
for yield ranged from -39.6 to 187.9 per 
cent. Fifteen crosses showed significant 
superiority over their respective better 
parental values with 'G-67 x P.S.10' pos­
sessing the highest heterobeltosis to the 
extent of 187 .9 per cent. These results 
indicated pre-dominance of non-addi­
tive gene action for seed cotton yield, 
which is in confirmity with the find­
ings of Singh and Murty (1971), Mere­
dith and Bridge (1972), Kumar, Pathak 
and Singh (1974) and Patel (1974). 

Though the cross 'G-67 x P.S. 
10' recorded the highest heterosis as 
well as heterobeltosis, its per se perfor­
mance was not very high. Under such 
circumstances, crosses with higher per 

performance alongwith considerable 
magnitude of superiority over better pa­
rent should be considered for commer­
cial exploitation of heterosis for yield. 
In this context cross 'G-67 x G.Cot-10' 
deserves merit since its per se perfor­
mance was the highest and it posses­
sed heretobcltosis to the extent of 151.2 
per cent. 

Out of 20 hybrids which showed 
relative heterosis for sccd cotton yield, 
3 crosses each for bolls per plant and 
2? w~ight per plant, six crosses each 
or fibre fineness and uniformity ratio 
And five crosses for average boll weight 
Fecorded significant relative heterosis. 
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Effect of Short Duration EMS Treatments on the Frequency 
and Spectrum of Induced Mutations in Greengram* 

R. C. Misra and B. N. Samolo** 

Department of Plant Breeding and Genetics, Orissa University of Agriculture and 
Technology, Bhubaneswar-3, Orissa 

ABSTRACT 

Two greengram ( Vigna radiata. (Wilezek) varieties, viz. DT. 9-E and TT. 9-E were 
treated with 0.25 % EMS for a period of one hour under reduced atmospheric pres­
sure, after pre-soaking the seeds from 11.00 to 13.00 hours at halff an hour intervals. 
The M» Ma and M, generations were grown in the field and macro-mutants 
picked out in the latter two generations. The M, generation gave higher frequency 
and spectrum of mutations than M~. Wider spectrum of chlorophyll, foliar and agro­
nomic mutations occurred in treatments after different periods of pre-soaking showing 
time dependance of different loci for replication. EMS induced more of agronomic 
mutations than chlorophyll and foliar mutations. Maturity in greengram seems to 
be controlled by two groups of genes, one group tending towards earliness and the 
other towards lateness. (Received on Dec. 26, 1979) 

INTRODUCTION 
mutant characters. Samolo (1971) gave 
short duration chemical mutagen treat­
ment on wheat and observed time de­
pendence of certain mutant characters 
for their expression and widening of 
spectrum of mutations. The present in­
vestigation in greengram was taken up 
to find out the effect of short duration 
treatments with EMS on the frequency 
and spectrum of mutations in M, and 
M, generations. 

MATERIAL AND METHODS 

Seeds of greengram varieties DT. 
9-E and TT. 9-E were pre-soaked in 
distilled water for different durations 
from 11.00-13.00 hours at half an hour 

Possibility of increasing mutation 
frequency in greengram by EMS 
treatment was reported by Santos (1969). 
Pre-soaking seeds before mutagenic 
treatment was found to be very effective 
in increasing mutation frequency (Blixt, 
1967; Sevin et al. 1968; Delgado de la 
Flor, 1972; Sahoo and Samolo, 1973 
and Brunner, 1977). Swaminathan and 
Shanna ( 1968) and Singh and Singh 
(1977) gave short duration chemical 
mutagen treatments on barley and re­
ported an increase in the spectrum of 
mutations. They also observed time de­
pendance of certain loci for expression of 
*A Part of the M.Sc. Ag. thesis submitted by the first author to O.U.A.T. (1976). 
**Present Address: Head, Department of Plant Breeding and Genetics, Orissa University of 
Agriculture and Technology, Bhubaneswar-3 (Orissa)751003 
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mid S-phase in greengram perhaps 
correspond to a period around 12 
hours of pre-soaking. On similar ana­
logy this study pin points to the period 
of 12.30 13.00 hours after pre-soaking t 

correspond to the mid-synthetic phase. 

The frequency of mutations ob­
served in M generation was less than 
that in Ma generation in all pre-soak­
ing hours. The occurrence of mutations 
in the Ma generation indicates delayed 
effects of EMS. This might also be due 
to more number of genes controlling a 
character which gets expression in later 
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intervals before EMS treatment. Excess 
moisture from the seeds was blotted out 
before treating the seeds with 0.25 ~ 
EMS at 27° C for one hour under re­
duced atmospheric pressure. 'The con­
trol was pre-soaked for 12.00 hours and 
was also kept under the same reduced 
pressure. After treatment, the seeds were 
thoroughly washed under running tap 
water for one hour and then sown in 

the field. Seeds from this generation 
(M,) was harvested plantwise and were 
grown on plant to row basis in the Ma 
generation. The cholorophyll, foliar 
and agronomic mutations were picked 
out from this generation. The seeds generation. Lusina ( 1970) observed 
from M" plants (excluding macro-mu­
tants) were bulked line-wise to grow the 
Ma generation. The Ma lines were also 
scored for mutations to know the trend 
of spectra in later generations. The fre­
quency and spectrum of both the va­
rieties have been considered together for 
the comparison of Ma with Ma genera­
tion. 

RESULTS AND DISCUSSION 

There was a gradual rise in muta­
tion frequency from 11.00 to 12.30 
hours of pre-soaking in Ma generation 
and upto 13.00 hours in M 3 genera-
tion (Table 1). The peak in mutation 
frequency observed in the treatment 
after 12.30-13.00 hours of pre-soaking 
indicates that majority of loci in majo­
rity of cells replicate at that time. This 
provides more scope for the mutagen 
to act upon more number of loci. 
Savin et al. (1968) observed high muta­
tion frequency in barley after 16 hours 
of pre-soaking and interpreted that this 
is due to synchronization of treatment 
time with S-phase of DNA synthesis. 
Sahoo and Samolo (1973) from long 
duration treatment studies suspected the 

12.5{ decrease in chlorophyll muta­
tions in Ma generation of peas. 

The occurrence of more agrono­
mic mutations than chlorophyll and fo­
liar mutations in the M, generation 
clearly indicates that EMS was an effec­
tive mutagen for increasing frequency 
of beneficial mutations (Table I). 
Chlorophyll mutations had wider spec­
trum after 11.30 hours of pre-soaking, 
whereas, the foliar mutations had wider 
spectrum after 12.30 hours of pre-soak­
ing in this generation. On the other 
hand the agronomic mutations had 
wider spectrum after 12.00 hours of pre­
soaking. The effect of the mutagen is 

perhaps time dependent for different 
loci. This is due to differences in the 
replication time of different groups oi 
loci. Similar results were reported by 
Swaminathan and Sharma (1968) 
barley and Samolo (1971) in wheat. 

In the Ms generation also such dil: 
ference existed. The widest spectrum ~ " 
chlorophyll mutations occurred ~ ' ~ ~ 
L2.30 hours, foliar mutations after 13.00 
hours and agronomic mutations ~ " ~ 
12.00 hours of pre-soaking. This chans' 
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TABLE 1 

Spectrum and frequency of mutations in M 
2 and M 2 generations (in percentage). 

Type of Mutations 

Chlorophyll 
Xantha 
Chlorina 
Pale green 
Viridis 
Sectorial chimaera 

Total (Chlorophyll, 

Foliar 
Mono-cotyledonary 
Tri-cotyledonary 
Uni-foliata 
Bi-foliata 
Quadri-foliata 
Penta-foliata 
Lobed-loaf 
Obtuse apex 
Waxy leaves 

Total (Foliar) 

Mi Generation 

Hours of pre-soaking before 
EMS treatment 

11.00 11.30 12.00 12.30 13.00 

0.05 0.16 
0.29 0.59 
2.10 2.26 
0.49 0.43 
0.93 0.81 

3.86 4.25 

0.34 0.38 

0.22 
0.59 0.75 
0.93 0.22 
0.20 0.11 
0.20 0.48 
0.39 0.38 
0.98 1.02 

0.06 
0.25 
2.23 
0.70 
0.64 

0.17 
0.17 
2.45 
0.61 
0.79 

3.88 4.19 

0.51 0.09 
0.32 0.35 
0.06 0.26 
0.32 0.44 
0.70 1.57 

- 0.35 
0.38 0.35 
0.51 0.52 
1.02 1.40 

0.49 
l.70 
0.49 
0.97 

3.65 

0.49 

0.97 
1.70 

0.24 
0.24 
0.49 

3.63 3.56 3.82 5.33 4.13 

TABLE 1 (Continued)-

Agronomic 
Late 
Early 
Tall 
Dwarf 
Terminal 
inflorescence 
More branched 
Long podded 
Short podded 
More podded 
Bold podded 
Fodder type 
Male sterile 

Total (Agronomic) 

Mutation frequency 

Total plants scored 

1.56 
1.42 
0.68 
0.34 

2.20 1.65 
1.91 

0.86 I. I 5 
0.59 0.83 

0.48 0.70 
0.48 0.57 
0.22 0.32 
0.16 0.06 
0.11 

0.19 

- 0.11 0.06 
- 0.05 0.13 

0.29 
0.20 
0.15 
0.15 
0.05 
0.10 

4.94 6.98 7.57 

1.48 
1.48 
1.14 
0.87 

0.52 
0.17 
0.17 
0.35 

0.97 
2.18 
0.73 
0.49 

0.77 

0.24 

0.26 
0.24 

0.52 0.73 

6.96 6.55 

12.43 14.79 15.27 16.48 

2048 1860 1571 1145 
412 

Ma Generation 

Hours of pre-soaking before 
EMS treatment 

11.00 11.30 12.00 12.30 13.00 

0.27 
1.2 l 
0.34 
0.30 

0.14 0.14 0.09 
0.35 0.62 
1.43 2.24 
0.38 0.26 

0.32 

0.25 
0.22 0.35 0.31 

2.12 2.37 2.65 

0.23 0.29 0.07 
0.35 

- 0.32 0.14 
0.57 0.68 0.66 
1.21 1.04 1.29 
0.38 0.39 0.52 
0.23 0.18 0.28 
0.19 0.04 0.10 
0.38 0.25 0.38 

3.19 

0.95 
0.61 
0.19 
0.30 

3.19 

1.40 
0.75 
0.22 
0.32 

0.32 
0.11 
0.07 

0.15 
0.23 
0.11 
0.11 
0.04 0.04 
0.11 0.11 
0.04 0.04 

0.07 

3.79 

1.60 
0.73 
0.28 
0.28 

0.31 
0.17 
0.03 
0.07 
0.03 
0.03 
0.03 
0. 14 

3.52 

0.04 
0.44 

0.22 
0.53 
1.23 
0.26 
0.18 
0.22 
0.48 

3.60 

1.23 
0.66 
0.22 
0.40 

0.18 
0.26 
0.04 
0.09 
0.09 
0.O4 

0.18 

2.84 3.45 3.70 3.39 

8.15 

2639 

.01 10.14 

2786 2874 

10.51 

2276 

0.65 
1.84 
0.65 
0.28 

3.42 

0.46 

0.18 

0.09 
0.37 
0.28 
0.65 

3.97 

0.92 
0.92 
0.37 
0.09 

0.28 
0.18 

0.09 
0.09 

0.46 

3.40 

10.79 
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in the timing of chlorophyll and foliar 
mutations may be due to delayed effects 
of EMS. 

The palegreen, quadrifoliata, late, 
earlv, tall and dwarf mutants had wi­

der spectrum of mutations in both the 
generations. These are semi-quantita­
tive characters and are perhaps affected 
to different degrees and get expressed in 
different generations. It is also interest­
mg to note that tri-cotyledonary muta­
tions appeared only in treatments after 
12.00 to 13.00 hours pre-soakings, 
whereas, uni-foliata mutatns appeared 
only in 11.30 to 12.30 hours of pre­
soaking. The genes controlling these 
characters were perhaps affected in the 
said particular pre-soakings. Singh and 
Singh (1977) reported occurrence of 
particular chlorophyll mutations in 
particular pre-soaking periods in barley. 

Widest spectrum of early mutants 
occurred after 13.00 hours of pre-soak­
ing, whereas, the same for late matur­
ing mutants was observed in the treat­
ment after 11.30 and 12.00 hours of 
pre-soaking in both the generations. A 
time gap between these two mutation 
peaks indicate that genes controlling ma­
turity character were affected by the 
mutagen at two different times. Thus 
it can be suspected that maturity in 
greengram is controlled by two groups 
of genes, one group tending towards 
earliness and the other towards late­
ness. 
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gfect of Nitrogen and Spacing on Yield and Quality of 'Hybrid-4 
Cotton under Rainfed Condition 

C. B. Shah, R. R. Patel, G. L. Maliwal, V. V. Sonani and J. R. Patel 

Gujarat Agricultural University, Anand 

ABSTRACT 

A field experiment to evaluate the effect of three levels 9f nitrogen and nine 
spacing on 'Hybrid-4-' 

on loamy sand 
cotton was conducted for three years from 1975-76 to 1977-78 

(Goradu) soil of middle Gujarat under rainfed condition. The results 

dicated that the 50 kg N/ha with spacing 120 x 50 cm was conducive for higher 
;eld, The D10isture use efficiency (kg/mm/ha) waa higher under 120 x 50 cm2 spacing. 

(Received on Nov. 19, 1979) 

INTRODUCTION yield of rainfed cotton 'Hybrid-4' under 
Anand condition. 

According to Sawhney and Sikka· 
(1960), the rainfed crop of cotton in 
India on an average removes 25.8 kg 
N, 20.2 kg P,O, and 87.4 kg K"O/ha. 
Beneficial effect of nitrogen application 
to cotton has been reported by almost 
all workers. But there have been variable 
responses of the crop to different doses 
of nitrogen varying from 33.6 to 67.2 
kg/ha under different sets of conditions 
(Sharma, 1961 and Garg, 1964). 

Optimum spacing between and with-
1n rOWS is an essential pre-requisite for 
obtaining good yield of cotton crop. 
Swaminathan ( 1971) reported that the 
low plant population is one of the ma­
Jor reasons of low yields of cotton in 
India. Bederker et al. (1956) did not 
observe any beneficial effect of close 
pacing on final yield. 

MATERIALS AND METHODS 

This investigation was undertaken 
at the Gujarat Agricultural University, 
Anand Campus, Anand during Kharif of 
1975-76, 1976-77 and 1977-78. Soil of 
the experimental plot was loamy sand 
(goradu soil). The experiment was con­
ducted on different fields during diffe­
rent years. The fertility status of the 
experimental site during each year in 
respect of available nitrogen was 325.2, 
340.5 and 380.0 kg/ha during 1975-76, 
1976-77 and 1977-78 years, respectively 
while available phosphorous was 52.8, 
58.4 and 107 .5 kg/ha and available po­
tassium was 369.6, 336.0 and 322.6 
kg/ha, respectively. No phosphorous and 
potassium was applied as soils are under 
high group for both the nutrients. The 
experiment was laid out in a random­
ized block design with 27 treatments 

rtilizers, it was thought worth formed by combining three levels of 
nitrogen (50, 100 and 150 kg/ha) and 

for increased nine levels of spacing viz. 90 x 45, 

Under present day fertilizer cons­
"and increased price of nitrogen-

hile to find out the optimum levels of 
rogen and spacmg 

9 1 



120 x 50, 
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90 x 60, 90 x 75, 120 x 35, 
120 x 65, 150 x 75, 150 x 65 and 150 x 35 
cm representing a plant population ran­
ging from 9000 to 25000, replicated 
thrice. The sowing was done in June by 

uanspisning the seedlings raised i" 
polyethylene bags. Half the quantity 
GE nitrogen was applied as a basal ~ ~ ~ ~ ~ 
sing in furrows and the remaining 
half was top-dressed when the plants 
were 45 days old. 

The pests like aphids, jassids and 
boll worm were observed during all the 
three years while the incidence of leaf 
roller was observed during 1976-77 
only. Dimethoate 0.03%, phospha­
midon 0.03% were sprayed to control 
aphids and jassids while endosulfan 
0.075%, parathion 0.03% and carba­
ryl 0.2% were sprayed to check boll­
worm. The different chemicals were 
used in different sprayings. In all, six 
sprayings were carried out. 

The cotton seed ( after delinting) 
as well as dry stalks were collected 
during the year 1977-78 only and com­
posite samples were made for each 
treatment after mixing all replications. 
These were analysed for nitrogen, phso­
phorous and potassium content by 
standard methods as described by Jack­
son (1958). The oil content in seed was 
analysed by Soxhlet's method. 

The seed cotton samples were taken 
from each treatment and replication at 
the time of final harvest after thorough 
mixing of seed cotton from each pick­
ing and also after cleaning the seed 
cotton. These were analysed for fibre 
length, ginning percentage, staple 
length,'uniformity ratio, fineness, ma-

GAU RES. J. 1982. 7 21 

turity coefficient and tenacity for th 
year 1976-77 and 1977-78. 

Total rainfall amounted to 909,g 
1687.1 and 1282.0 mm in 54, 52 ana ~ 

77 and 1977-78, respectively aga,* 
an average annual rainfall of 815 
of the tract. The rain received dun 
1975-76, ~ § well distributed up ~ ~ 
October without severe drought and ~ ~ 
cidence of disease or pest. However 
during 1976-77, the rain received was 
double than the average annual rainfall. 
The higher intensity of rainfall during 
July and August (28th to 38th stand 
ard week) as per fig. 1 favoured the at­
tack of pests as well as adversely affec­
ted the vegetative growth. The rain re­
ceived during November favoured the 
crop growth. During 1977-78, the rain 
received was higher than the average 
annual rainfall but the distribution was 
erratic. The continuous rain from June 
to middle of August (24th to 33rd 
standard week) favoured the occurrence 
of diseases and pests posing difficulties 
in their control. The monsoon ceased 
early. 

RESULTS AND DISCUSSION 

Yield and yield attributes: 

Data on the average yield of seed 
cotton, dry stalk, number of bolls P 
plant are presented in Table 1. 

The differences in yield of seed ~ ~ ~ 
ton in different years are attributed ~ ~ 
seasonal variations which modified ~ ~ ~ 
growth development and ultimately ~ ~ " 
yield of the crop. The season 

during 

1976-77 and 1977-78 were favourable 
to the month of July with normal gr~"" 
of the crop. But excessive rains, 
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14BLE 1 

gffect of nitrogen and spacing levels on yield and yleld attributes of cotton, 

Treatments 
Dry Stalk (q/ha) 

1975- 1976- 1977- Mean 1975- 1976- 1977- Mean 1975- 1976- 1977- Mean 

Seed Cotton (q/ha) 
No. of bolls/plait ~ 

76 77 78 76 

Levels, kg/ha 
14.21 

100 15.91 
12.96 8.74 11.97 30.9 
10.34 10.47 12.24 31.2 

150 15.93 

SEm± 0.61 
CD at 5% NS 
Spacings, cm 

9.00 11.48 12.16 32.9 
0.86 0.52 0.55 2.2 

2.44 1.49 NS NS 

90 x 45 17.50 13.45 
90 x 60 16.11 11.95 

90 x 75 16.16 10.58 
120 x 35 16.67 10.24 
120 x 50 17.53 13.61 
120 x 65 17.29 10.87 

10.87 
11.00 
10.19 
9.78 

12.10 
9.97 

13.49 39.9 
13.02 34.7 
12.32 30.9 
12.23 34.1 
14.41 40.6 
12.78 37.1 

150 x 75 13.06 8.81 
150 x 65 11.64 6.80 

9.03 10.30 22.4 
8.54 8.99 20.2 

150 x 35 12.19 10.63 10.63 
SEm_± 1.07 0.50 0.90 

C.D. at 5% 3.04 1.41 NS 

11.15 25.6 
0.95 3.7 
2.63 10.6 

N x Spacing 
SEm ± 1.87 1.49 2.46 0.96 6.44 

CD at 5% NS NS NS NS NS 

during August in 1976-77 and early ces­
sation of rain during 1976-77 and 1977-
78 when the crop was in flowering and 
fruiting stage, caused severe set back to 

the crop. 
The differences due to application 

of nitrogen were significant for seed cot­
wn and dry stalk yields for 1976-77 and 
and 1977-78 only. During the 1976-77 
the application of 50 kg N/ha gave higher 
seed cotton yield over 100 and 150 kg 
N/ha. But in 1977-78, the application 
of 150 kg N/ha gave higher yield over 
50 kg N/ha while it was at par with 
100 kg N/ha. The dry stalk yield was 

77 78 76 77 78 

24.6 15.8 23.79 15.9 49.2 21.1 28.75 
20.4 19.2 23.60 18.6 50.5 21.8 30.32 
16. 7 22.5 24.03 21.3 47.7 24.7 31.26 
1.13 0.83 2.16 1.93 3.35 1.09 1.2 
3.19 2.36 NS 2.64 NS 3.10 NS 

22.5 19.4 27.27 12.8 
20.9 19.7 25.11 17.1 
20.7 18.1 23.21 21.1 
21.6 17.3 24.33 14.1 
23.9 22.1 28.85 17.8 
22.1 18.7 25.93 20.3 
17.5 17.6 19.16 25.8 
14.6 15.7 16.83 21.9 
21.3 23.9 23.58 16.8 

1.9 1.4 2.14 1.61 
NS 4.1 6.42 4.57 

3.38 2.49 2.50 2.79 

NS NS NS NS 

45.5 16.7 24.99 
61.0 21.7 33.27 
53.8 24.0 32.99 
38.2 16.3 22.87 
43.9 24.4 28.10 
57.7 24.4 34.17 
50.9 29.6 35.43 
49.0 26.1 32.31 
42.1 19.9 26.27 

5.81 1.89 2.12 
NS NS 5.91 

10.06 
NS 

3.28 3.74 
NS NS 

increased with the increase in nitro­
gen levels in 1977-78 while reverse 
trend was observed in 1976-77. The 
pooled analysis showed that the applica­
ion of nitrogen has no significant effect 

on seed cotton and stalk yields. This 
shows that the application of 50 kg 
N/ha is sufficient for cotton 'Hybrid-!' 
under raihfed condition. The result is 
in agreement with Gagg (1964) and 
snap ei. (ioze). Tie number or 
bolls per plant differed significantly 
during 1975-76 and 1977-78. The pool­
cd analysis showed that the nitrogen 
application had no significant effect on 
the boll number per plant. 



The data on the effect of spacing 

revealed that the differences in seed 
cotton yield were significant during first 

and second year only, The PP°}{} #* 

lysis indicated that the spacing of 

120 x 50 cm was at par with 90 x 45, 

90 x 60, 90 x 75, 120 x 35 and 120 x65 
cm spacings, but it was significantly 

superier to rest of the spacings. The 
spacings of 90 x 45, 90 x 60, 90 x 75, 
120 x 35 and 120 x 65 cm2 were supe­
rior to 150 x 65 cm2, while 90 x 45 
and 90 x 60 cm2 were superior over 
150 x 75 cm2. The spacing 120 x 50 cm2 

was better as compared to other spac­
ings although they were at par statis­
tically. It is also relatively more con­
venient for cultural operations requir­
ing less seed rate of 'Hybrid-4' which 
is quite costly. The dry stalk yield 
showed significant differences during the 
first and third years and remained un­
affected during the second year. The 
pooled analysis indicated that the spac­
ing of 120 x 50 cm2 gave higher dry 

TABLE 2 
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stalk yicld and was superio, 
150 x 75 and 150 x 65 om." Th. 
ber of bolls per plant was signi ~ 

"" ~ ~ ~ ~ ""_3~" "" ""»22 
during 1976-77 and 1977-78, 

The interaction of nitrogen x spa. 
ing and other interaction viz. 

year 
spacing, year x nitrogen and ~ ~ ,, ~ 

nitrogen x spacing were not signin. 

cant for seed cotton and stalk yields ~ 
well as number of bolls per plant. 

Quality: 

It was observed that the ginning 
percentage, fineness and maturityo­
efficient decreased with the increase in 
level of nitrogen while other characters 
did not show any definite trend (Table 
2). Practically the qualitative charac­
ters remained unaffected due to diffe­
rent spacings. The reduction in gin­
ning percentage with the increase in 
nitrogen application may be due to in­
crease in the seed weight and addi-

Effect of nitrogen and spacing levels on the quality characters of cotton (Mean of 

(1976-77 and 1977-78). 

Treatments Mean Ginning, Staple Unifor- Fineness, Maturity Tenacily, 

fibre % length, macro- Coeffi- g/tex. 

length, mm ratio natre cent 

mm % 

N-Levels, kg/ha 46.6 
50 27.9 32.7 31.1 47 3.7 0.80 

100 27.8 31.8 31.0 48 3.5 0.78 
46.+ 

28.0 31.7 31.1 47 3.5 0.78 

90 x 45 27.0 32.1 31.l 48 3.6 0.79 
46.l 

90 x 60 
46.3 

27.8 32.2 31.0 48 3.6 0.79 
90 x 75 28.0 

46.5 
32.4 31.2 47 3.6 0.79 

120 x 35 27.8 
46.5 

31.3 30.9 48 0.77 
120 x 50 27.8 

45.7 
32.3 31.0 0.80 48 3.7 46.0 

120 x 65 27.7 31.8 30.8 0.79 48 3.6 46.5 
150 x 75 27.8 32.3 31.0 3.6 0.79 46.9 
150 x 65 28.0 32.5 31.1 0.77 47 3.4 46.8 
150 x 35 28.2 31.8 30.9 48 3.6 0.79 
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Effect of nitrogen ~ ~ ~ Spacing levels on the nutrient content of 

"nd oil percentage in cotton seed. seed and dry stalk 

Treatments 
Cotton seed 

N% P% K% 

N-Levels, kg/ha 

50 
3.31 1.24 3.10 

100 3.40 1.20 3.10 

150 3.49 1.17 3.04 

Spacings, cm 2 

90 x 45 3.51 1.24 3.13 

90 x 60 3.48 1.20 3.13 

90 x 75 3.22 1.23 2.98 

120 x 35 3.49 1.18 3.03 

120 x 50 3.52 1.28 3.15 

120 x 65 3.27 1.23 3.06 

150x 75 3.16 1.14 3.10 

150 x 65 3.24 1.25 3.05 

150 x 35 3.25 1.19 2.93 

tional nitrogen might have been utilized 

in the synthesis of seed material as ob­

served by Verma et o l. ( 1965). I yen gar 

(1941) also observed lack of definite 

relation between fibre length and nitro­

gen application. 

Nutrients content : 

The application of nitrogen in­

creased the nitrogen content in cotton 

seed as well as in dry stalk, while phos­

phorus and potassium content decrea­

sed (Table 3). No definite trend was 

observed with the different spacings. 

The increase in nitrogen application 

decreased the oil percentage. However, 

°_definite trend was observed with the 

different spacing. Similar results in 

other oil-seed crops were also reported 

P~ana sing (1973) and Mit­
hell et al. (1974). 

Oil Dry Stalk 
Content, 

% N% P% K% 

22.89 0.72 0.262 2.51 
22.20 0.92 0.247 1.33 
21.20 1.03 0.219 1.13 

22.13 0.92 0.215 0.25 
23.05 0.82 0.223 1.25 
22.18 0.90 0.234 1.28 
22.33 0.98 0.266 1.32 

22.01 0.99 0.269 1.32 

23.36 0.91 0.255 1.28 

22.26 0.91 0.247 1.20 

22.50 0.88 0.225 1.23 

22.96 0.86 0.253 1.13 
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Estimation of Useful Rain for Groundnut Crop (Arachis hypogaea L. ~ 
in Saurashtra Region 

K. R. Patel' and P. D. Mistry 

ABSTRACT 

Effect of rainfall distribution on groundnut crop was studied by employing the 

concept of "Useful Rain" which was determined on daily basis. Reported yield for 

groundnut in Rajkot, Keshod, Mahuwa, Bhavnagar and Jamnagar in Saurashtra Re­

gion was found linearly related with useful rain. The correlation coefficient 'R) bet­

ween reported and estimated yield for above places was found to be 0.696, 0.557, 

0.715, 0.666 and 0.849, respectively. The relationship was highly significant for all 
places except Keshod where it was only significant. The use of useful rain as a para­

meter in rainfall crop yield relationship is observed to be better than total rain. 

INTRODUCTION 

(Received on Dec. 3, 1979 

Singagi (1964) carried out a study to 

know the effect of rainfall distribution 
on the yield of groundnut in Raichur 
tract of Mysore State and summerised 
that well distributed rainfall ranging 
from 575 mm to 625 mm appeared to 
be quite sufficient to get good yield of 
wheat crop at crop weather observa-
tories located at Parbhani, Niphad, 
Powerkhera, Dharwar and Jalgaon 
where the crop is entirely rainfed. They 
concluded hai, about 75 of the total 
variation in yield could be accounted 
for by the rainfall distribution constant. 
Joshi and Kabaria (1973) carried out the 
study and observed that only once in 
three years, the distribution of rainfall 
was favourable for the bunch variety 
of groundnut in Saurashtra region. 

In view of varying rainfall with 
respect of amount. time and space, an 
attempt was made to assertain useful 
rainfall for groundnut cultivation in 
Saurashtra region. 

In India, the area under ground­
nut cultivation is reported to be about 
69.0 lakh hectares with an average 
yield of 840 kg/ha and thus accounts 
for about 37% of world average area 
and 33 ~ of world production (Ano­
nymous, 1975). In Gujarat alone this 
crop is sown in 15.82 lakh hectares of 
which approximately 85 ~ is covered 
in Saurashtra region mainly in Juna­
gadh, Jamnagar, Rajkot, Bhavnagar and 
Amreli districts and produces on an 
average 785 kg/ha (Anonymous, 1974). 
The success of any Kharif crop depends 
on amount of rainfall and frequency 
of rain days with effective rainfall in 
respect of the availability of water to 
the plant during the crop growing 
season. It becomes even more impor­
ant for groundnut cultivation in areas 
with untimcly and scarce rainfall. 
l. Associate Research Scientist, Regional Sugarcane Research Station, GAU, Navsari. 
2. Head of department of Physics, Maths and Agricultural Engineering and Professor of Agri­

cultural Meteorology, GAU, Anand Campus, Anand. 
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MATERIALS AND METHODS 
Location : The geographical situation 
of various stations under study are give 
in (Table 1). 
TABLE 1 

Location of various stations under study 
of groundnut growing area (Saurashtra 
Region 

Station District Latitude Longitude 

1. Rajkot Rajkot 22°.18'N 
. Keshod Junagadh 21°,18'N 

3. Mahuwa Bhavnagar 21°,05'N 
4. Bhavnagar Bhavnagar 21°,45'N 
5. Jamnagar Jamnagar 22°,29'N 

70°,47'E 
70°.15'E 
71°.47E 
72°.12'E 
70°.04°E 

TABLE 2 
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Source and Period of data: 

Daily temperature data for the 
period 1960-61 to 1974-75 were collec. 
ted from the India Meterological Dr. 
partment, Poona and Mcterological Sta­
tion (Air Port), Ahmedabad. The daily 
rainfall and crop yield data were ob. 
tained from the office of the Director of 
Agricultuer, Gujarat State, Ahmedabad. 
The data on soil physical characteristics 
(Table 2) utilized in this study were 
taken from the record of different trial 
-cum-demonstration farms situated in 
respective districts. 

Soil physical characteristics data of various stations under study. 

Depth of 
effective 
root 
zone, mm 

Depth of water at field capacity (FC) and permanent wilting percentage (PWP), mm 

RAJK0T KESHOD MAHUWA BHAVNAGAR JAMNAGAR 

FC PWP FC PWP FC PWP FC PWP PWP 

150 54.6 30.9 58.0 32.5 57.6 25.4 49.7 25.3 54.2 23.2 
300 128.3 72.9 
450 202.6 114.9 

116.9 65.1 
188.3 97.6 

113.4 46.8 
172.4 70.3 

101.8 54.6 
153.3 83.8 

106.5 47.7 
161.9 77.5 

600 274.9 156.9 251.1 130.2 234.0 96.5 205.4 112.3 211.0 93.8 

Useful rain: 

Useful rain for the purpose of this 
study was defined as the amount of 
rainfall, which charged the soil mois­
ture storage in plant root-zone after de­
ducting the potential cvapotranspira­
ion loss. The rainfall in excess of field 
calacity of root-zone received during 
the day after deducting potential cva­
potranspiration, was considered as com­
bined loss due to runoff, percolation and 
deep drainage (Lewin, I972). The re­
maining amount of rainfall after deduc-

tion of these combined losses was consi­
dered as useful rain. This moisture is 

stored in the root-zone of soil for subse­
quent use in the dry period. In other 
words useful rain has been formuleted as 

RU = TP- [(TP-FC) - PE] 
Where: 

Useful rain in mm 
TP = Total preciption 

received in mm 

ration in m~l 

Field capacity in mum 
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Potential Evapotranspiration: 

The daily potential evapotranspi­
ration was calculated by using formula 
of Thernthwaite (1948), and was ad­
justed by multiplying with the day 
jength factor 'l' for different months of 
the monsoon season, corresponding the 
latitudes of different stations to obtain 
the adjusted potential evapotranspiration. 

Book-keeping procedure: 

In a simple book-keeping procedure, 
the depth of effective root-zone (0-60 
cm) for groundnut crop was considered 
periodically (Table 3). The depth­
wise maximum water holding capacity 
was considered at field capacity as 
mentioned in (Table 2). Excess of pre­
cipitation over maximum water hold­
ing capacity (amount of water held at 
field capacity in root-zone) was discar­
ded as the combined loss in runoff, 
percolation and deep drainage. 

TABLE 3 

Root depth at different phases of bunch 

groundnut crop. 

Stage of 
plant growth 

Germination 
and vegetative 
development 
Flowering and 
pegging 
Full pegging 
o pod de­
veloprmcnt 
Maturity 

period, days 

0-22 

23-50 

51-80 
81-100 

• 

Root depth, 
cm 

15 

30 

60 

Relating yield with estimated 
useful rain: 

The expected yields were estimated 
for cach station by fitting the trend 
equation of the form y =a+ bx. The 
agreement between the estimated yield 

and reported yicld was tested by the 
correlation cocfficicnt 'R'. 

RESULTS AND DISCUSSION 
The uscful rain varied from 106 

to 582.8 mm, 103.3 to 606 mm, 220.6 
to 582.8 mm, 103.3 to 538.9 mm and 
97.6 to 593.1 mm at Rajkot, Keshod, 
Mahuwa, Bhavnagar and Jamnagar, 
respectively. The data of Mahuwa sta­
tion showed that not only the amount 
of average useful rain was higher than 
other stations but the lower limit of 
useful rain was also high. This meant 
that more amount of precipitation is 

contributed in accumulation of soil 
moisture at this station. From the re­
sults of availability of useful rain, it 
can be fairly assumed that, for the 
purpose of growing the groundnut, the 
rainfall distribution pattern would rank 
the stations in the descending order as 
-Mahuwa, Bhavnagar, Keshod, Rajkot 
and Jamnagar. 
Relationship of useful rain with 
yield: 

The relationship between compu­
ted useful rain and the reported average 
yield (District average) was found fairly 
Iinear (R >0. 557) fitting a linear equa­
tion of the form Y=a+b x (Table 4). 

TABLE 4 
Linear equation and the values of corre­
lation coefficient (R) for different stations 

under study. 

Station 

Rajkot 

Keshod 

Mahuwa 

Bhavnagar 

Linear equation 'R' 'R 

Ye 
49.95 +1.530 RU 0.696** 0.484 
Ye 
322.42+1.558 RU 0.557* 
Ye 

Ye 

0.310 

(-70.35)+1.497 RU 0.715** 0.511 

94.14+1.286 RU 0.666** 

(-71.62)42.270 RU 0.849** 0.721 
amnagar Ye 

*Significant at 5 ~ ~ and **at 1§ level 

Ye=Expected yield, kg/ha. 
RU=Depth of useful rain per unit area, mm. 
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The value of 'R' indicating the 
closeness of fit was highly significant 
for all the stations except Keshod, 
where it was observed only significant. 
Similar findings have also been report­
ed by the other research workers. Gango­
padhyaya and Sarkar (197O) conclud­
ed that about 75 per cent of the total 
variation in yield could be account­
ed for the rainfall distribution constant. 
Lewin ( 1972) estimated soil moisture 
from the total rainfall by considering 
the water losses in the same way as 
considered in this study and observed 
that the decrease in the soil moisture 

TABLE 5 
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below the critically chosen level (10.6% 
on a day during thc growth period" *} 

duced the yield by onc-half of ~ ~ ~ 
cent of the potential yield. 1 ~ ~ ~ ~ 
and Staple (1965) have shown 
rainfall distribution during the season 
gave better estimation of yield than 
equation using total seasonal rainfall 
only. Joshi and Radder (1975) in a 
field experiment observed very low 
yield of groundnut mainly due to re­
duction in the total amount of precipi­
tation as well as long dry spell in the 
month of September coinciding with the 
peak period of pod development. 

Total and estimated useful rainfall of the season for the various stations under study 

during 1960-61 to 1974-75, mm. 

Tear Rajkot Keshod Mahuwa Bhavnagar Jamnagar 

Total Useful Total Useful Total Useful Total Useful Total Useful 

rain rain ratn ran ran ra~n ran ra~n ran ran 

1960-61 523.0 312.6 525.0 347.7 413.3 393.5 422.0 281.1 296.1 207.8 
1961-62 742.6 480.8 1233.0 606.0 672.9 582.8 455.7 399.8 952.4 593.1 
1962-63 339.7 299.9 742.4 456.0 532.1 366.1 349.2 276.6 275.4 257.3 
1963-64 470.5 381.0 624.6 384.4 584. l 410.4 601.4 409.7 221.3 206.9 
1964-65 751.8 401.2 - - 682.4 550.6 494.0 313.7 563.9 
1965-66 450.8 273.4 515.4 351.3 441.6 372.3 394.1 377.6 304.3 263.9 
1966-67 435.5 373.0 518.5 339.5 274.3 220.6 516.2 394.7 260.6 241.6 
1967-68 426.8 307.0 816.4 490.9 521.5 398.9 558.9 428.5 727.3 322.7 
1968-69 589.4 308.3 574.8 246.1 446.3 300.0 719.5 254.7 374.5 208.2 
1969-70 306.1 256.3 649.5 308.7 618.9 409.1 455.6 342.4 280.6 193.9 
1970-71 1 149.8 503.5 784.5 478.6 871.5 564.9 1371.0 538.9 713.2 411.2 
1971-72 533.0 366.6 889.9 402.9 802.2 551.5 527.7 395.7 

319.+ 
1972-73 112.2 342.3 167.0 483.1 130.3 307.2 262.4 191.9 141.3 229.6 
1973-74 319.5 291.7 800.3 276.5 637.6 438.6 808.0 431.5 494.6 

97.6 1974-75 1 06.0 106.0 330.0 338.0 110.5 
Average 

266.8 257.7 106.0 106.0 
282.90 499.12 321.86 678.24 368.41 538.18 405.29 339.48 339.48 433.28 
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The results obtained in this study 
re in contrast to those obtained by 

(iat neither the total rainfall nor the 
amber of rainy days had any rela­
(ionship with the yield of groundnut. 
However, they mentioned that only once 
n three ycars, the distribution of rain­
fall was favourable for the bunch ground­
nut in Saurashtra region. It is in­
conceivable for the rainfed crop like 
groundnut to accept that the rainfall 
has no relation with yield. What is 
more important is consideration of rain­
fall in terms of the apporpriate para­
meter contributing the effective rainfall 
for the purpose of the crop perfor-
mance. 

Though correlation coefficient is 
statistically significant under the Null 
hypothesis R = 0, the regression equa­
tion fitted explained the total variation 
of only 48.4, 31.0, 51.1, 44.4 and 72.1 
per cent for Rajkot, Keshod, Mahuwa, 
Bhavnagar and Jamnagar, respective­
ly. Eventhough in comparision with 
the conventional parameters like total 
rainfall and the number of rainy 
days, the useful rain parameter was 
observed to be better in rainfall-crop­
yield relationship than the total rain. 
The reason for the better behaviour of 
the parameter 'useful rain' lies in the 
fact that it is based on consideration 
of Soil Physical Parameters concerned 
with the soil moisture available for 
plant growth. Hence careful analysis 
of temporal distribution of rainfall, pre­
ferably on a daily basis, was essential 
for realistic assessment of soil moisture 
accumulation. 
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Field Evaluation of Some Insecticides Against Stem Fly, Melana. 

gromyza phascoli Coquillete Infesting Green gram, Vigna radiata (L) 
Wilczeck* 

H. N. Vyas and H. P. Saxena 

Division of Entomology,IARI, New Delhi 

ABSTRACT 

Stem fly, Melanagromyza phaseoli Coq. is an important pest of green gram during early 

tages of the crop growth and it considerably reduces the grain yield. Field evalua­

tion studies revealed that 4 ~ seed treatment with carbofuran, phorate and 

disulfoton were effective in controlling the stem fly in green gram. Among the two 

granular formulations, phorate, 10G proved better than disulfoton 5G at both the dosa­

ges of 1.0 and 1.5 kg. a.i./ha during kharif as well as summer seasons. 

INTRODUCTION 

Stem fly, Melanagromyza phaseoli Coq. 
is one of the important pests of green 
gram during the early stages of crop 
growth. In case of severe infestation, 
more than 10% of plants are dried up 
and thus the grain yield is consider­
ably affected. It has been found that 
summer as well as kharif cultivation 
of this crop badly suffer if adequate 
plant protection measures are not taken 
in advance. Saxena et al. (1972) re­
ported that basal application of di­
sulfoton granules @ 1.5 kg a.i./ha at ried out using disulfoton 5G and pho­
the time of sowing the crop is an 
effective treatment against this pest on 
summer moong. According to Verma and 

MATERIALS AND METHODS 
Replicated experiments were car-

rate 1OG @1.O and 1.5 kg a.i./ha, 1%, 
2{ and 4% seed treatments with di­
sulfoton and phorate and 4°, seed 

(Received on janu,. 28, 1980) 

reported that seed dressing with 50% 
phorate or disyston @ 2 and 8 lb/100 Ib 
of seeds gave effective protection against 
snap been fly, Agromyza phaseoli Coq.for 2-3 
weeks after germination. Attempts have 
been made in this paper to present and 
discuss the results obtained with some in­
secticides against this pest in a field 
testing trial carried out at Indian Agri­
cultural Research Institute, Delhi during 
1976-78. 

Pant (1975) soil application of pho- treatment with carobfuran. 
rate @ 1.5 kg a.i./ha at the time of 
sowing gave significant protection against 
stem fly, both in kharif as well as sum­
mer seasons. Ghar and Maksond (196O) 

PS-7 

variety of green gram was sown @ 15 kg 
ha with row to row distance of 0.~" ~ ~ ~ 
There were 6 rows of 3.5 m length an 
the plot size was 3.5 m x 1.8 m. 

*Part of thesis of the senior author approved for Ph.D. Degree of P. G. School, IARI 
New Delhi. 

Senior Entomologist (Pulses) and Chairman, Advisory Committee, IARI, New Delhi-l& 
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Both disulfoton 5G and phorate 
joG supplied by_ M/s. Bayer India 
la. and Mjs. Cynamid India La~a'., 

i *these _chemicals were given by 
Sis °>.Pe"g;; i ~ laboratory 
Ga cchmical material received from 

at&d by usins white acasia gym as 
eking agept. Carofuran 50 SP sup­
Soi B Mis, Rallis India Ltd., was 
C or rcaing the seeds. 

Total number of plants and the 
number of plants infested y stem fly 
were counted in three rows in each plot 
when the crop was about 4 weeks old 
nd the percentages of plants damaged 
by the stem fly in various treatments 
were calculated. The data thus obtained 
TABLE 1 

were subjected to arc / sin = angular 
transformation valucs and analysed sta­
tistically, 

RESULTS AND DISCUSSION 
Mean valucs of average percenta­

ges of infested plants by stem fly in 
various insecticidal treatments arc pre­
sented in Table I. 

Perusal of the data reveals that the 
average_percentage of infested_pants Ey 
he stem' ly during nan/ " i97c rans-a 
from 1.70 in 4%sccd treatment Aili 
carbofuran to 13,49 in control. All the 
insecticidal treatments showed signifi­
cant effect in controlling the stem fly, 
however, 4% seed treatment with car­
bofuran was the best followed by pho­
rate I0G @ I.5 kg _a.i.jiia._Soil 'appii­
cation with phorate I0G and disulfotoh"5G 
granules were also at par in their effect. 

Percentage infested plants by the stem fly, Melanagromyza phaseoli Coq., after 30 days 

of sowing. (Mean of four replications). 

Disulfoton 5 G 
1.0 kg a.i./ha 

Disulfoton 5 G 
@ 1.5 kg a.i./ha 
1% seed treatment 
with disulfoton 
2% seed treatment 
with disulfoton 
4% seed treatment 
with disulfoton 
Pnorate 10 G 

1.0 kg a.i./ha 
ratc 10 G 
1.5 kg a.i./ha 

% seed treatment 
with phorate 
2% seed treatment 
with phorate 
+% seed treatment 
with phorate 
*% seed treatment 
with carbofuran 
ontrol (untreated) 

1976 

5.68 
(14.43) 

8.71 
(18.46) 

2.89 
(10.70) 

6.74 
(15.48) 

1.70 
(7.02) 
1 3.49 

(22.67) 
1.92 

Percentage infested plants by stem fly 

Kharif Summer 

: 1977 : 1977 : 1978 

10.15 
( 19.59) 

11.58 
(21.09) 

4.92 
(13.77) 

10.83 
(10.85) 

(8.89) 
14.61 

(23.19) 
0.87 
1.85 

6.85 
(13.63) 

9.23 
(18.30) 

2.19 
(7.89) 

9.69 
(18.59) 

1.78 
(7.18) 
11.55 

(20.51) 
3.34 
7.11 

8.13 
(17.34) 

2.23 
(8.20) 
2.98 

(10.97) 

2.10 

12.08 
21.53) 

2. 18 

Note. ° 4.08 
e: Figures in parentheses are means of angular transformed values 



Almost similar trend in the results 
was also observed during kharif 1977 
but phorate 10G differed significantly 
with disulfoton 5G and 4% seed treat­
ment with carbofuran. 

In the experiment carried out during 
Summer 1977, 4% seed treatment 
with carbofuran was significantly supe­
rior but the treatment of soil applica­
tion with phorate 10G and disulfoton 
5G @ 1.5 kg a.i./ha also proved equally 
effective against stem fly infestation. 
During summer 1978, 4% seed treat­
ment with carbofuran again showed 
least damage by the stem fly but it did 
not differ significantly with 4% seed 
treatment with disulfoton and phorate. 
There were also non-significant diffe­
rences among 4% seed treatment with 
phorate, 4% seed treatment with di­
sulfoton and phorate 10G @ 1.0 kg 
a.i./ha. Disulfoton 5G @ 1.0 kg a.i./ha 
and control (untreated) were at par. 
This indicates that the reduced dose of 
disulioton was not effective against the 
stem fly as compared to the same do­
sage of phorate 1 OG. 

The results, thus show that the 
treatments with 4% seed treatment of 
carbofuran, phorate and disulfoton were 
more effective in controlling stem fly as 

GAU RES. J. 1982. 7 (2, 

compared to the rest of the treatments 
Among the two granular formulatio" 
phorate 10G, proved better than 4 
sulfoton 5G. The efficacy of phorate 
and disulfoton granules and seed treat. 
ments with these insecticides are in 
close agreement with such results re­
ported earlier by various workers (Sa­
xena et al., 1972; Verma & Pant, 1975: 
Ghar and Maksond, 1960). However, 
the information regarding the bioeffi­
cacy of 4% seed treatment with carbo­
furan, phorate and disulfoton in green 
gram is a new contribution in this par­
ticular field. 
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Studies on Causes of Disposal in Kankrej Cattle Herd 
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Livestock Research Station, Gujarat Agricultural Univcrsity, Anand Campus, 

ABSTRACT 
Anand-388 001 

Causes of disposal of cows and heirfers of Kankrej herd at Anand were investi­
gated and production level of culled cows was studied. 

Average annual disposal of cows and heirfers was 29.54± 6.26 and 12.21± 0.62 
er cent of their respective average strength in the herd. Low yield (40.49%)' breed­

roubles (20.07%) tuberculosis (6.69%) and old age (5.63~) were the major rea­
sons for disposal of cows due to sale. Similarly' accidents (10.98~), old age (6.85%) and diseases (72.19~) were the major reasons for disposal due to death. Tuberculo­
sis (30.10%) and tympany (9.59~) were observed to be the main causes responsible 
for causing death. 

Of the total heirfers sold, 43.47% were sold with dam, 10.70% due to breeding 
troubles, 18.90% for breeding purpose. Disposal due to death constituted of 10.85 
at birth, 19.53 due to accidents and 63.11% due to diseases. 

The average daily milk production of those sold due to low production, breed­
ing troubles and for breeding purpose was 2.45± 0.28 kg, 3.48± 0.46 kg and 3.72 kg 
against the average daily milk production of 4.75± 0.39 kg for whole herd. 

(Received on Spt. 17, 1979) 

lNTRODUCTION 

Knowledge regarding causes of 
disposal of cows or heifers from the 
dairy cattle herd is of great significance 
to intensify the managemental practi­
ces on certain rectifiable causes so as 
to minimize the losses of highly produc­
tive animals. Further, it also helps in 
maintaining the herd strength and pro­
duction level at an optimal target level. 
Moreover, it also aids in making rapid 
improvement through slection. 

Nichols, 1965 and Fosgate, 1965). 
However, for herds of tropical coun­
tries like us, such information· seems 
very limited except that reported by 
Dutt and Desai (1968) and Chhikara 
and Balaine (1977). Therefore, in the 
present paper an attempt has been made 
to present some information on dispo­
sal pattern of Kankrej cattle herd. 

MATERIALS AND METHODS 

The data of 20 years (1951-52 to 
1970-71) were compiled from records of 

Large quantum of information is Kankrej cattle breeding farm at Insti-
available on this aspect for herds of tute of Agriculture, Anand. Since the 
temperate countries (Seath, 1940, Asdell, main objective of the study was to ana-195I, Lecch et al. 1960; White and lyse the causes of disposal of cows and 
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heifers, the herd register, birth and death 
register and sale register were studied 

critically. In order to compare the level 

of production the overall average 

daily milk production of the whole 
herd in a given vear and the average 

daily milk production of the culled 
animals for the previous year were 

considered. 

The average total herd strength for 
the period of study was 178.09 units. 
The average strength of cows and hei­
fers was 60.43 ± 2.60 and 83.54 ± 3.49 

urn ts. 

TABLE 1 

GAU RES. J. 1982 7 2 

RESULTS AND DISCUSSION 
Disposal of cows: 

Analysis of the data showed ta, 
average annual disposal of cows w■ 
29.54±6.26 per cent of the 
sueng. °,"S?"* average 

Te_ Pg ~ ~ ~ 2E 
served in lhj_ "~}Y<I* I"-2EIS"m» 

with the findings of Scath (1940j. ~ 
dell (1951), ,Leech et cl. (1oeo,' ~ ~ 
O'connor and ,Jo]ges (1963) 1or ha, 
of temperate climate. 

Analysis of the data further reveal. 
ed that 79.55 per cent of the total 
disposal of cows was by sale and 20.45 
per cent due to deaths. Various causes 
of disposal with their respective per­
centage are presented in Table I. 

percentage of disposal of cows. 

Causes 

Low yield 

Breeding trouble 

Weak 
Tuberculosis 

Old age 

Breeding purpose 

Mastitis 

Blind teats 

Total 

Disposal by sale 

Number % of 

culled sold 

115 
57 
23 
19 
16 
12 
9 
8 

25 

40.49 
20.07 

8.10 
6.69 
5.63 
4.23 
3.17 
2.82 

8.80 

% of 
total 

disposal 

32.22 

15.97 
6.44 
5.32 
4.48 
3.36 

2.52 

2.24 
7.00 

284 100.00 79.55 

From Table it can be seen that of 
e cows sold, 40.49/, were due to 

roubles, 6.69, due to tuberculosis, 
5.63, due to old age and 19.31~, due 
to other reasons. 

Of the total deaths 6.85~, died due 
to old age, 10.96 due to accidents, 

Causes 

Tuberculosis 

Weak 

Accident 

Old age 
Tympany 

Other diseases 
Unknown 

Total 

Disposal due to death 

Number 

culled 
% of 
died 

22 30.14 

12 16.44 

8 10.96 

5 6.85 

7 9.59 
18 24.66 

1.37 

73 100.00 

% of 
total 

disposed 

6.16 
3.36 
2.24 
1.40 
1.96 
5.05 
0.28 

30.14% due to tuberculosis and 52.05 
due other diseases and unknown reason* 

The results are broadly in ag ~ ~ ~ 
ment with those reported by 

Sea~!a 

(1940), Beeker a ~ ~ . (1959., " 
and Nichols (1965) Dutt and ~ ~ ~ ~ 
(1968) and Chhikara and Balaine (1977) 
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Thus, analysis of the data very 
clearly indicated that low milk yield, 
brccding trouble, old age and extreme-
jy high incidence of tuberculosis 
ere {he major reasons for disposal of 
cows. Chikkar@ and Balaine (1977) 
observed considerably low incidence of 

reproductive disorders and tuberculosis 
as compare to this study. 
Production level and disposal of 
cows: 

The production levels of the cows 
sold due to different reasons are pre­
sented in Figure I. 

Figure-1 : Performance level of the nerd and 
the cull cows. 

5.00 

4.50 

4.00 

3,50 

3 ,00 

2.50 

2.00 

1,50 

1 , 00 

0.50 

0.00 

A 

B ~ 

C 

D 

E ~ 

C D E 

Whole herd. 

All cows sold. 
Sold due to low production. 

Sold due to breeding trouble. 

Sold for breeding purpose. 



From Figure 1 it can be seen that 
the average daily milk production of 
the whole herd was 4,75 ± 0.39 kg, 
whereas the average for all cows sold 
was 3,03 ±0,09 kg. Thus there was a 
difference of 1.72 kg (36.21%) in the 
average daily milk production of whole 
herd and that of cull cows. This is in 
agreement with Seath (1940). 

The average daily milk produc­
tion for those sold due to low produc­
tion, breeding trouble and for breed­
ing purpose was 2.45 ±0.28 kg, 3.48± 
0.46 kg and 3.72 ±0.25 kg respectively. 
Age and disposal of cows: 

Age of the cows disposed off due 
to old age varied from 10 to 16 years. 
About 63% of the total 16 animals 
were disposed off between 10-13 years 
of age. Similar results have been repor­
ted by Seath (1940), Nikolic et al. 
( 1964) and Kecsker ( 1965). 
Disposal of heifers : 

The average number of annual 
disposal of heifers from the herd 
was 10.20 ± 1.30 which is 12.21 ±0.52 
per cent of the average strength of the 
heifers. 

Analysis of the data indicated that 
77.45% of the total disposal was due to 
sale, whereas 22.55 ~ was due to deaths. 
Of the total heifers sold, 43.47% were 
sold with dam (being unweaned herd), 
10.71% due to breeding trouble, 18.90% 
for breeding purpose and 26.92% due to 
other reasons. Of the total deaths, 
10.85 died at birth, 19.53 due to 
accidents, 63.11 % due to diseases and 
6.5% due to unknown reasons. Hor­
wood and Weaver (1949) and Dhanda 
and Khera (1957) found lower propor­
tion of sales and deaths than recorded 
in the present study. 
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Studies on Natural Outbreaks of Infectious Bursal Disease 
( Gumboro) in Chickens 

K. S. Prajapati* and B. V. Jalnapurkar 

Department of Pathology, Bombay Veterinary College, Parel, Bombay-400 012 

ABSTRACT 

A study on natural outbreaks of infectious bursal disease complicated with or 

without New Castle disease in 11 broiler farms around Bombay was undertaken in 

respect of clinical signs, morbidity, mortality and gross lesions. Serological diagnosis 

of infectious bursal disease has been discussed. (Received on Oct. 24, 1980) 

INTRODUCTION 

Infectious bursal disease (Gum­
boro) was first reported by Cosgrove 
(1962) from Gumboro town of U.S.A. 

failure of ND vaccination particularly 
in broiler chickens due to immuno­
su ppressive effect of IBD (Ajinkya et al. 
1980). 

MATERIALS AND METHODS 
In the initial stage the disease was des­
cribed as "avian nephrosis" or "ne­
phritis nephrosis syndrome". It was 
Hitchner (1970) who had noted patho­
gnomic changes in the bursa of Fabri­
cius (BF) of the affected birds and nam­
ed the disease as "infectious bursal 
disease (IBD)". Since the initial report 
by Cosgrove, IBD has been diagnosed 
in many areas of the world. In India 
it was first reported by Mohanty et al. farms and clinical symptoms, morbi­
in 1971. Infection at an early age with dity and mortality were recorded. De­
infectious bursal disease virus (IBDV) tailed postmortem examinations of 9l 

Eleven commercial broiler farms 
varied in sizes from 5,000 to 50,000 
birds, situated far from each other 
around Bombay were studied for out­
breaks of the disease. All the birds were 
vaccinated with Lasota or F, or CDF 
vaccine upto 5th day of age. 

Frequent visits were made to the 

birds were carried out and gross lesions 
were recorded. Pieces of BF and spleen 
were collected aseptically for detection 
of IBDV by agar gel precipitation test 
(AGPT) and New Castle disease virus by 
haemagglutination inhibition (HI) { ~ 

bronchitis (Giambrone et al. 1977). respectively .Serum samples from 165 

recovered birds from all the farms were 
for 

has been found to render the bird more 
susceptible to other common poultry 
diseases like Marek's disease ( Cho, 
1970), Salmonella and E. coli. infec­
tions (Wyeth, 1975), Mycoplasmosis, 
New Castle disease (ND) and infectious 

Recently from the state of Maharash-
tra, there were increasing reports on collected at the time of slaughter, 

*Present Address: Assistant Professor, Department of Pathology, Gujarat College of Veterinar}' 
Science & A. H., Anand -388 001 
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detecting precipitating antibodies by reaching peak halfway through the dis­
AGPT. 

Monospecific IBD antigen for AGP'T 
and for production of antiscra in rab­
bits was obtained from the Intervet 
International B.V. Holland. Antiserum 
against IBD antigen in rabbits was 
raised as per the standard methods 
using complete Freund's adjuvant. Se­
rum samples and 10% bursal suspension 
in broth from each bird were subject­
ed to AGPT (Jayaramaiah and Mal­
lick 1975) for detection of serum anti­
bodies and viral antigen respectively. 

casc period. Mortality pattern in IBD 
was considercd to be of diagnostic 
importance by Parkhurst (1964), By­
grave and Faragher (1970). The over­
all mortality in outbreaks of IBD as 
noticed by Cosgrove (Io62), Fr@er 

RESULTS AND DISCUSSION 

Three to six weeks age broiler 
chicks were commonly found affected 
in all the farms. No outbreaks were 
recorded in the layer flocks during the 
study. The problem of IBD was found 
more important to the broiler industry, 
than to any other segments of the 
poultry industry (Winterfield 1977). 
The onset of the disease was rapid. 
Common symptoms observed in all the 
affected farms comprised ruffled f ea­
thers, dullness, whitish diarrhoea, ano­
rexia, trembling, severe prostration and 
death. However, greenish diarrhoea and 
torticollis were also observed in five 
farms in which IBD was complicated 
with New Castle disease. Ajinkya et 
al. (1980) observed similar symptoms 
of IBD in ND uncomplicated and 
complicated birds. The course of the 
diseasc was on an average 3-7 days 
terminating in death or recovery. 

(1964) and Parkhurst (1964) was within 
the range of 1-15%, the average 
mortality being 5-6%. However, By­
grave and Faragher ( 1970) recorded 
36% mortality during 29th to 34th 
days of age. 

The necropsy observations were cha­
racteristic of IBD. The pathognomic 
lesions were seen in BF. The gross le-
sions in BF observed during present 
study were in agreement to the obser­
vations made by Hirai et al. (1973) 

Morbidity rate varied from 30%-
0 with an average of 62,. The 
"""age mortality observed in uncom- et al. (1980). However, haemorrhages 

''*#< tocks was 13.3% while it in­
ascd to 27.5 ~ in those flocks super­

infected with 

and Ojo et al. ( 1973). Birds died with 
short illness of 3-4 days . showed great 
enlargement of BF with edema, while 
birds with longer duration of illness on 
the contrary showed atrophy of BF 
with thinning of wall. In severe cases 
petechial and ecchymotic haemorrhages 
on mucosa were also noticed. The 
presence of cheesy necrotic mass in 
the bursa! lumen has been describ­
ed by many workers (Mohanty et. al. 
1971, Hirai et al. 1973). However, in 
the present study this was found in only 
few cases. Muscular haemorrhages ob­
served in natural outbreaks of IBD were 
not a constant feature as observed by 
Mohanty et al. (1971). In ND com­
plicated birds lesions like haemorrha­
ges in proventriculus, caecal tonsils 
and small intestine with ulcerations 
were also observed. Similar observa­
tions were also made by the Ajinkya 

in proventricular and intestinal mu­
cosa were also obs+~d iu uncompli-

ND. Mortality pattern cated IBD outbreaks (Fraser 1964, 
n both the cases characterized by Ojo et al. 1973 and Onunkwo 1975). 
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Serum samples were collected at 
about 8th week of age, i.c. 2-5 weeks 
after the onset of the disease. These 
were put for AGPT for detection of 
IBD precipitating antibodies. All the 
sera samples failed to produce the pre­
cipitating line within 24 hours with 
known antigen. Ajinkya et al. (1980) 
during similar study got only 3 weakly 
positive reactions out of 60 sera sam­
pies tested by AGPT. Presence of se­
rum precipitin was reported to be in­
versely proportional to the severity of 
the disease by Faragher (1972). Out 
of 91 bursal suspensions put for AGPT 
to detect IBD antigen, 87 showed posi­
tive reactions. As reported by Ajin­
kya et al. (1980), the bursal suspensions 
were found more reliable as the pre-
cipitating antigen is organ specific and 
detectable only in the BF. 
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Short Communications 

Genetic Variability in Ragi' 
R. B. Sarvaiya, ~ K. B. Desai and M. U. 

Kukadia 

Sorghum Research Centre, GAU Navsari 

Ragi (Eleusine coracana Gaertn.) con-
stitutes an important crop for the sou­
them India. It is also grown in the 
tribal areas of Gujarat State. Despite 

Coefficients of variability (Burton, 1952; 
Miller et al. 1958), heritability (Bur­
ton and de Vane, 1953) and genetic 
advance (Johnson et al. 1955) were 
computed. 

of being one of the hardiest crops Varieties Dibyansinha and T-20-1 and 
grown under dryland agriculture and 

Highly significant varietal diffe­
rences were observed for all the cha­
racters (Table 1) suggesting the pre­
sence of sufficient genetic variability. 

dwarf. Bolder deed size was possessed 
by HR-374, TNAU-9, PR-1044 and 
BR-407. Varieties PR-722, JNR-981-2, 

having high nutritive value, very scanty 
work has been done for improvement 
of this crop. To study the extent of PR-202 and JNR-1008 were high­
variability present in the genetic stock yielders. Among the twelve characters 

served for plant height (73.53 to 127.07 
cm), followed by days to flowering 

maintained at Hill millet Research studied, maximum variability was ob­
Station, Waghai, forty entries were rais­
ed in a randomized block design with 
three replications. Each strain was (68 to 113), straw weight per plant 

(7.66 to 43.33 gm), and weight of total 
earheads (9.49 to 33.06 gm). Mode­
rate range was conspicuous for grain 
yield per plant, weight of main earhead 
and days to maturity. Rest of the cha­
racters showed relatively narrow range 
of phenotypic variability. 

provided three-metre long plot consist­
mg of three rows with 30 cm inter row 
and 15 cm intra row spacings. Ten 
plants were selected at random from 
each plot for recording the observa­
tions. The mean values were used for 
analysis of variance and covariance. 

I Part of thesis submitted by Shri R. B. Sarvaiya to the Gujarat Agricultural University in 

partial fulfilment of Master's degree in Plant Breeding. 

2 Assistant Research Scientist, Rice Research Station, GAU, Vyara, Gujarat. 

3 Research Scientist (Sorghum), GAU, Navsari. 

4 Assistant Research Scientist, GAU, Athwa Farm, Surat. 



TABLE 1 

Source Days to 50 
Plant 

114 

Mean values and genetic parameters in ragi. 

"Name of 
variety 

KM-I 
KM-13 

PES-18 
JNK-380-1 
TNAU­
PR-1011 
PR-1091 

R-415 
HR-231 

HR-374 
PR-202 
00-10 
T-25-1 
T-20-1 
Dibyasinha 
T-36-B 
PES-144 

PES-172 
BC-4847 
VL-201 

PPR-1791 
PR-717 
PR-722 
INDAF-5 
HR-23 A 
TAH-85-3 
Sodangi-6 
JNR-1008 
PES-8 
JNR-852 
JNR-981-1 
TNAU-9 
HPR-7-6 
BR-407 
GN-I 

.Em. 
C.D.5% 
C.B., 
64p 
6g 
6% 
GCV 
h2(b) 

Unknown 

per cent 
flowering (em) 

84 
75 

UP 91 
UP 90 
MP 88 
TN 77 

96 
AP 81 
Ori 94 

89 
KT 99 
KT 100 
KT 97 

96 
00 98 
Ori 72 

UP 
00 
UP 
TN 
UP 
UP 

AP 
KT 
KT 
KT 
Ori 
MP 
UP 
MP 
MP 
TN 

Unknown 
Bihar 
Guj 

68 
68 
74 

71 
83 
80 
70 
85 
95 
93 
94 

105 
113 
99 
90 
92 
92 
93 
94 
93 
95 
86 

101 
87 

0 

118.1 
117. I 

GA % of mean 

1.0 
12.3 
99.1 
22. 1 
25.2 

108 
113 
1 16 
118 
112 

94 
119 
105 
115 
106 
93 

114 
111 
120 
96 
88 
73 · 
76 
82 
87 
83 

100 
98 
92 

120 
114 
119 
126 
96 
81 

107 
127 
121 
122 
121 
116 
118 
110 
115 
98 

105 
3 

10 
5 

238.7 
200.0 
38.6 
13.3 
83.8 
26.6 
25.1 

,Number 
of tillers 

6.4 
4.0 
4.1 
4.0 
5.9 
5.0 
4.3 
7.0 
5.5 
3.6 
3.3 
4.5 
4.3 
4.7 
4.2 
6.4 
5.7 
5.4 
5.9 
6.3 
5.2 
3.7 
3.8 
5.8 
4.l 
3.9 
4.8 
7.5 
2.9 
3.1 
3.9 
5.7 
5.2 
4.6 
6.0 
5.9 
5.9 
3.8 
6.8 
3.5 
4.9 
0.4 
1.2 

15.7 

1.3 
0.6 

68.8 
1.9 

40.0 
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of main 

aarheal (em) earhead(en, 
8.1 5.5 

of main 

9.5 
7.9 
8.3 
7.9 
7.5 
8.2 
7.4 

11.4 
9.9 

10.2 
8.2 
8.3 
8.8 
7.0 
6.7 
7.1 
7.0 
7.4 
7.1 
9.6 
8.9 
7.6 
8.3 
9.8 
7.5 
8.3 

10.1 
10.2 

9.8 
7.8 
8.4 
8.0 
7.8 
7.6 
7.6 

10.2 
9.5 

10.4 
8.5 
0.2 
0.3 

1.4 

0.2 
13.1 
85.5 

2.1 
25.0 

6.4 

6.1 
6.3 
5.9 
5.5 
5.6 
7.3 
6.1 
6.4 
6.1 
6.4 
5.6 
5.2 
4.5 
4.0 
4.9 
4.8 
4.8 
6.0 
5.5 
5.1 
6.7 
6.2 
5.6 
6.2 

6.4 
5.8 
5.8 
6.0 
5.9 
5.9 
5.6 
6.4 

8.2 
5.9 
0.2 
0.6 
6,5 
0.7 
0.5 
0. l 

12.5 
78.° 
1.3 

23.0 
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6,6 

8.0 
7.9 
7. 1 
6.5 

6.6 
6.7 
8.0 

7.2 
6.7 
7.0 
6.7 
6.4 

5.7 

6.7 
6.3 
6.5 
7.6 
7.0 
6.1 

10.0 
7.6 
6.6 
7.1 
7.5 

5.1 
7.2 
6.8 
6.7 
6.7 
6.9 
7.2 

7.0 
7.0 
0.2 

0.8 

0.1 
11.8 

1.5 
21.8 

Days to 50 
per cent 

1 14 
123 
119 
120 
105 
125 
104 
125 
124 
123 
129 
115 
123 
107 
97 

91 
91 
98 
97 

96 
120 
106 

120 
124 
124 
133 
131 
238 
127 
122 
125 
124 
125 
124 
123 
120 
114 
130 
116 

0 
1 

148.5 
147.0 

1.4 
10.4 
99.0 

Weight 
of main 

carheads (gm) 

4.6 

8,5 
7.7 
6.8 
5.7 
6.7 
5.2 
6.6 
6.4 
7.7 
8.3 
6.4 
8.0 
6.3 

2.9 
3.0 
3.8 
4.6 
2.9 
6.4 
5.4 
4.5 
8.7 
7.3 
7.2 
8.8 
8.3 
6.3 
8.9 
7.4 
7.7 
8.1 
7.2 
7.6 
6.7 
6.4 
6.0 

10.2 
6.5 
0.3 
0.9 
8.9 

2.9 
0.3 

26.1 
89.4 

50.8 

Weight 
of total 

carheads (gm) 

14,7 
15.2 
18.0 
18.3 
21.0 
25.2 
17.3 
20.2 
22.5 
13.3 
15.4 
19.0 
18.4 
23.4 
17.2 
15.1 
10.7 
9.9 

11.2 
14.5 
9.4 

15.7 
15.1 
14.2 
20.2 
19.6 
20.7 
26.5 
12.6 
10.0 
18.5 
20.7 
22.4 
20.8 
33.0 
23.4 
22.3 
17.0 
20.8 
24.7 
17.7 

3.1 
10.7 
21.2 
17.6 
3.6 

23.6 
82.8 
7.8 

44.3 

Gram 

per plant (gm) 

12.6 
12.3 
12.6 
I 1.8 
18.4 
13.4 
15.0 
17.3 
18.5 
11.1 
11.5 
14.2 
14.3 
19.3 
14.6 
12.7 
8.5 
7.5 
9.2 

12.5 
8.3 

13.4 
12.5 
11.9 
13.1 
12.6 
17.1 
22.1 

9.5 
7.7 

13.7 
15.2 
18.8 
17.7 
17.1 
19.4 
18.4 
12.7 
17.6 
18.8 
14.1 
0.9 
2.6 

11.4 
15.3 
12.6 
2.6 

25.0 
82.6 

46.9 

Strao 

per plant ( gm) 

24.5 
21.6 
26.0 
26.3 
21.6 
23.3 
25.0 
23.6 
37.3 
18.3 
21.3 
34.0 
22.5 
34. 1 
18.6 
13.3 
8.6 
7.6 

10.0 
15.8 
11.0 
17.3 
17.8 
18.0 
21.6 
25.8 
30.0 
43.3 
25.5 
20.6 
23.0 

23.5 
22.6 
38.3 

30.6 
20.6 
23.1 
23.6 
23.3 
2.0 
5.7 

15. 1 

62.2 
6.2 

33.7 
90.8 
15.+ 
66.2 
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Thousand 
grain 

weight (gm) 

2.68 
2.89 
3.03 

3.04 
2.93 
2.98 
3.22 
2.67 
3.14 
3.10 
2.85 
1.42 
3.33 
3.09 
2.80 
2.67 
2.29 
2.42 
2.98 
2.69 
2.81 
2.85 
2.80 
2.52 

2.89 
3.12 
3.08 
2.70 
2.39 
2.91 
2.13 
3.14 
3.05 
3.11 
3.10 
3.26 
2.98 
3.18 
2.50 
2.85 
0.05 
O.Ol 
3.±8 
0.07 
0.0i 
O.Ol 

87.2 
0.5 

17.4 
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The variance components for diffe­
rent characters (Table 1) revealed that 
the genotypic variation was compara­
tively higher in magnitude for all the 
characters and the environmental 
component contributed smaller share 
to total variation indicating that phe­
notypic variability was a reliable mea-
sure of genotypic variability. 

High GCV was observed for thous­
and-grain weight, straw yield per plant, 
weight of main earhead, grain yield 
per plant. weight of total earheads and 
tillers per plant. Patnaik ( l 968), Dha­
gat et al. (1972), Mahudeswaran and 
Murugesan (1973), Setty et al. (1974), 
Appadurai et al. ( 1977) and Goud 
and Lakshmi (1977) have also reported 
similar results for a few or many of 
these characters. Lowest genetic va­
riability observed in the present study 
for thousand-grain weight is in agree­
ment with the findings of Dhagat et 
al. (1972). . 

Among various metric characters 
studied, higher estimate of heritabi­
lity was observed for days to flower, 
day to maturity, straw yield per plant, 
weight of main earhead, thousand­
grain weight, length of main earhead, 
plant height, weight of total earheads 
and grain yield per plant. Appadurai 
et al. ( 1977) also reported high heri­
tability values for days to flowering 
and days to maturity. Similarly our 
results arc akin to the findings of Ma­
hudeswaran and Murugesan (1973) 
with respect to high heritability esti­
mates for grain yield, straw yield, plant 
height, earhead length and thousand­
grain weight suggesting that straight 
selection based on the phenotypic per­
formance would be rewarding. 

GAU RES. J. 1982. 7 (2) 

Heritability estimated in con-
junction with genetic advance would 
prove more helpful in predicting the 
advance made through selection (John­
son et al. 1955). Moreover , since heri­
tability estimated in the broad sense 
includes both additive as well as non­
additive gene effects, it would be reli­
able only if it is accompanied by high 
genetic advance (Ramanujam and 
Tirumalachar, 1967). The straw yield 
per plant, weight of main carhcad, 
grain yield per plant, weight of total 
earheads and number of tillers per 
plant exhibited high genetic advance 
expressed as percentage of mean va­
lues. Kempanna and Tirumalachar 
(1968), Narsimha Rao and Pardhasa­
rathi (1968), and Setty et al. (1974) 
have also reported high genetic ad­
vance for grain yield. Interesting fea­
ture of the present investigation was 
found in having high genetic co-effi­
cient of variation together with high 
heritability value and large magnitude 
of genetic advance for grain yield 
and earhead weight. Advantage of 
this nature deserves careful and sus­
tained exploitation of genetic variabi­
lity present in the ragi collection. Im­

provement in these economic charac-
ters could be brought about through 
coventional breeding methods. 

(Received on Oct. 21, 1980) 
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Effect of Application of Urea and 
Ammonium Sulphate Blended 

with Neem Cake and Soil on 

the Growth and Yield of Rice 

(Oryza sativa L ) L 
P. N. Upadhyay and A. S. Patel 

Gujarat Agricultural University 

Generally about 40 per cent of 
the nitrogen applied to rice is lost in 
different ways. The losses should be 
minimised to the possible extent in 
order to make best use of the applied 
nitrogen profitably. The alternate sub­
merged and drained conditions in rice 
soils favour nitrification of ammonia 
and urea-nitrogen applied to the soil 
(Prasad and Bains, 1968). Nitrate 
nitrogen thus formed is easily lost 
either through leaching or denitrifica­
tion. One of the ways to overcome 
this situation is to use nitrification re­
tardants. Prasad et al. ( 1970) empha­
sized that studies should be carried out 
with indigenous products like neem cake 
which possess nitrification retarding pro­
perties of nitrogen from fertilizers 
applied to rice. 

In view of the paucity of adequate 
experimental data on different techni­
ques of N fertilizer application and 
nitrification inhibitors for Kyari land in 
Gujarat State, the present study was 
planned in the kharif season of 1977-78 
at the main Rice Research Station, 
Gujarat Agricultural University, Nawa­
gam under low land condition. 
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There were 15 treatments whick 
consisted of combinations of seven me. 
thods of N application and two levels 
of nitrogen along with a control (TabI, 
l). The experiment was conducted i 
a Randomised Block Design with four 
replications. It was sown and trans. 
planted on June 22, 1977 and July 25 
1977, respectively. 

The soil of the experimental plot 
was sandy clay loam locally known as 
Kyari land. It was deep having good 
moisture holding capacity and slightly 
alkaline in reaction. The status of total 
nitrogen, available phosphate and avai­
lable potash was 840, 64 and 220 kg/ 
ha, respectively. The total rainfall dur­
ing the crop season was ·881 mm dis­
tributed over 45 rainy days. Sufficient 
rain was received in the months of 
June, July and August. Supplement 
canal irrigation was given as and when 
required. 

The main effects of different treat· 
ments on growth and yield attributes 
of rice are presented in Table l. Ni­
trogen applied in the form of urea 
blended with neem cake (Ms) remark­
ably increased productive tillers/m 
number of filled spikelets/panicle, test 
weight and straw yield. This method 
ultimately registered the highest s' ~ ~ 
yield of 5762 kg/ha which was signi@* 
cantly higher than rest of the trea* 
ments. Te lowest rice grain (480 ~ ~ 
ha) was produced under urea "°["" 
as such (M,). The magnitude of ~ ~ 
crease was 15.6 per cent under M» 
over M,. Maximum net realization 

of 
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Rs. 3811/ha with a Net Incremental 
Cost Benefit Ratio of 12.40 was also se­
cured from My. There was no signifi­
cant deference between two sources of 
nitrogen viz., urea (M~) and ammo­
nium sulphate (~is) which yielded 
4863 and 5135 kg/ha of rice grain, 
respectively. Addition of sulphur to 
urea (Ma) and urea blended with soil 
(M,) did not differ significantly from 
the treatment of urea applied as such 
(M,). Similarly, nitrogen from urea 
blended with deoiled neem cake (Ma) 
also did not differ significantly over rest 
of the methods except Ma. 

Nitrogen applied at 100 kg N/ha 
(N2) recorded remarkably increased 
total number of productive tillers num­
ber of filled spikelets/panicle and test 
weight. The favourable effects of high­
er level of N were finally reflected in 
increased grain and straw yield of rice 
over lower level of 50 kg N/ha (N,). 
The increase in the grain yield was 
862 kg/ha. The application of 100 kg 
N/ha also resulted in increased mean 
net profit of Rs. 845/ha over 50 kg 
N/ha with a Net Incremental Cost 
Benefit Ratio of 9.40. 

The interaction between methods 
of N application and levels of nitrogen 
was significant. Application of urea 
blended with neem cake at 1 OO kg 
N/ha gave the highest grain production 
of 5809 kg/ha. However, it was at par 

Incremental ~ ~ ~ ~ ~ ~ 
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with urea applied at 50 kg N/ha blend. 
d with """}' "hke which yield 

5714 kg/ha of rice grain with the maxi, 
mum net profit of Rs. 3866/ha 
the highest Net 
Benefit Ratio of 16.64. 

Total uptake study indicated higher 
values of N. P, O, and K"O, by grain 
and straw under the application of urea 
blended with neem cake over rest of the 
treatments. The values were higher at 
100 kg N/ha than at 50 kg N/ha. 

On the whole, maximum yield was 
secured by application of N at 100 kg 
ha as urea blended with neem cake. 
However, from economic point of 
view, application of 50 kg N/ha as urea 
blended with neem cake was supe­
rior. Hence, for maintaining the soil 
fertility, application of 100 kg N/ha as 
urea blended with neem cake is re­
commended for rice. 

(Received on July 29, 1976) 
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Bracon hebator Say Infesting Labo­

ratory culture of Corcyre cephalonica 

St. and its Effectiveness in a 

Warehouse Stacked with Jowar 

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

Saramma 

Gujarat Agricultural University, Anand Campus, 

Anand 

Rice moth, Corcyra cephalonica St. 
is one of the important laboratory hosts 
for mass culturing parasites of insect 
pests of crops. C. cephalopica was mass 
cultured for three successive years in 
the Parasite· Research Laboratory at 
the Anand Campus of the Gujarat 
Agricultural University for mass breed­
ing egg parasite, Trichogramma chilonis 
Ishii, and a larval parasite, Bracon qele­
chiae Ash. During November 1973, the 
authors came across an ecto-larval para­
site infesting the laboratory culture of 
Corcyra and was found to be well esta­
blished in almost all the host rearing 
cages. The parasite was later identifided 
as Bracon hebator (Hymenoptera: Bra­
conidae). The following observations 
were recorded during the course of the 
study. 

The parasite was found penetreat­
ing into loose grain in the cages in 
search of host larvae. It was also notic­
ed to parasitics the host larvae through 
the top cover of the host rearing cages. 
Full grown Corcyra larvae were parasit-
1sed by the Braconid. Althought the 
young host larvae were stung, the pa-

rasite did not lay eggs on them. At 
the peak period of parasitisation, 60 per 
cent of Corcyra larvae were found para­
sitised in the rearing cages. This high 
rate of parasitisation of the larvae ad­
versely affected Corcyra moth emergence 
which ultimately affected its egg pro­
duction. The number of corcyra eggs 
produced during the period and the 
number of parasite adults collected from 
rearing cages are given in Table 1. 

The data given in the table show 
that Corcyra culture should have been in­
f ested by B. hebator some time in Octo­
ber and built up the population so 
that 330 adults could be collected from 
the Corcyra rearing cages in the first 
week of November. Despite the efforts 
to collect the adults from the cages and 
baiting the escaping adults with cotton 
swabs soaked with poisoned sugar so­
lution, the parasite continued to in­
fest the culture till the last week of 
December. This parasitisation adverse­
ly affected Corcyra moth emergence 
which ultimately reduced the eg gg pro 
duction. The data show that egg pro-
duction was over 1300 thousands during 
October when the parasite was beginning 
to build up in the culture. Be 
cause of the parasite infesting the cul­
ture, the egg production was reduced 
to as few as 64 thousand eggs per week 
in the last week of December. When 
the corrective steps were successful, 
thc culture esablished normally and 
corcyra egg production increased to as 
high as 618 thousand per week by 
fourth week of January. Subramaniam 
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TABLE 1 
(in thousands) and the number of 

(given in parenthesls Weekly collection of Corcyra egg 

adults collected from the rearing cages 

Bracon hehator 

Month 
Number of eggs in thousands/week Total 

October 

November 

December 

January 

1438 

(0) 
395 

(330) 
435 

(150) 
252 
(0) 

2167 

(0) 
116 
(461) 
420 

(62) 
418 

(0) 

and Seshagiri Rao (1940) have also 
reported Microbracon brevicornis Wsm. 
(Hymenoptera: Braconidae) as limit­
ting factor in mass culturing of C. 
cephalonica at Mandya, Mysore. They set 
light traps continuously for about two 
months in summer to reduce the trouble 
to negligible proportion. Effectiveness of 
B. hebator releases in godown in Jested with 
C. cephalonica. 

Very little attention has been paid 
to biological control of pests of stored 
grain in India. Pingley (1954), however 
made some preliminary experiments 
with a Reduviid, Amphibolus venator Klug 
which was found preying on the larvae of 
Tribolium castaneum Herbst, T. granarium 
Everts and corcyra cephalonica. In this 
release trial with 100 adults of A. 
venaator against Ephestia cautella Wlk. and 
Alhitoius diaperinmus (Panz.), he reported 
that grain damage was less in warehouses 
where predator was released. However, 
no attempt like this has been made 
against corcyra cephalonica. Therefore, after 
getting sufficient numbers of B. hebator 
adults from Coreyra rearing cages, they 

2070 

(0) 
290 
(294) 

200 
(35) 
540 

(0) 

TV 

1 300 

(0) 

670 

(317) 
64 

618 

(0) 

6775 
(0) 

1471 
(1357) 
1119 

(258) 
1828 
(0) 

were released in a storage godown 
(12 x 9 x 3m) belonging to the Polutry 
Section and having about 200-250 gunny 

bags of jowar stacked in it. Before 

releasing the parasites in the godown, it 
was checked that no parasite was present 
on the Corcyra larvae. Observations on 
parasitism were recorded after 4 days 
from the release of the parasite. The 
details of parasite release and percentage 

of parasitism are given in Table 2. 

The data presented in Table 2 
show that the parasite was effectiv soon 

after the release giving 93.4, kill of 

Corcyra larvae. No parasitism was 
recorded in a similar godown located 

in Anand town grain market whict w 
maintained as control. The effect ot 

release of parasites in the godown after 

these releases could not be estimated 

because the godown was emptied au 
fresh stocks, free from Corcyra infestatioo 
was brought in. However, a large nu~!* 

ber of B. hebator adults were observe 

hunting for the host larvae even aft 

a month from the release. 
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TABLE 2 
Effectiveness of B. hebator against C. cephalonica infestation in godown. 

al 

Date of No. of Experimental godown Control godown release parasites 
released No. of 

Corcyra 

larvae 
examined 

1973 
Nov. I week 330 136 
Nov. II week 416 86 
Nov. III week 294 62 
Nov. IV week 317 42 

These observations suggest that 
mass release of B. hebaator in Corcyra 
infested grain godowns could be effec­
tively utilized to achieve biological con­
trol of the pest. This can be substan­
tiated by the fact that a similar Braco­
nid, Bracon gelechiae was introduced from 
Canada for the control of potato tuber 
moth, Gnorimoschema operculella inf es ting 
potato tubers under storage in Bihar 
and has been reported to be established 
(Sen, 1964). 
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% para- No. of 
sitised Corcyra sitised 

larvae ~ . 

examined 

73.4 60 0.0 
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Observationsdon Chloro sis in 
Groundnut 

C. L. Patel,! M. R. Padalia and C. J. Babaria 

Department of Agril. Chem. and Soil Science, 

Gujarat Agricultural University, Junagadh 

Campus, Junagadh Pin 362 001 

Chlorosis is acute during prolong­
ed drizzling rain in groundnut grown 
on medium black calcareous soils of the 
Saurashtra region. The typical yellow­
ing of leaves is attributed to poor drain­
age, lime induced Fe chlorosis and other 
causes as well. An investigation was 
initiated to study the effect of soil mois­
ture regimes on availability of iron, and 
its uptake and translocation in ground­
nut. 

An incubation study was carried 
out on a calcareous mediurri black 
clayey soil which contained 2.01 per 
cent total iron and 1.02 ppm available 
iron (1 N NH, OAc-pH 4.8). A bulk 
surface soil to a depth of 20 cm was 
collected from the university farm, 
Junagadh. One kg air dried soil (2 mm 
sieved) was incubated using different 
treatmens. Only the data pertaining 
to moisture regimes viz; 50% of field 
capacity (Ms), field capacity (M~) 
and saturation (Ms), arc presented 
here. Periodical sampling of soil was 
done and available iron was determin­
ed using 1 N NH,OAc (pH 4.8) ex­
tractant. 

separate experiment pots 
were filled up with soil. Two healthy 

In a 

1. Research Scientist (Soil), N. A. R. P., Anand. 
2. 3. Sencor Research Asistant, Junagadh. 

groundnut plants, varicty GAUG-I, were 
maintained in cach pot. The followine 
soil moisture regimes wcrc udicd: 
Soil moisture regimes 
O bar soil moisture 
potential 

O to-1/3 
potential 

O to-5 
potential 

O to -10 
potential 

O to -14 
potential 

Moisture stress during 

bar soil moisture 

bar soil moisture 

bar soil moisture 

bar soil moisture 

0 bar 

1/3 bar 

5 bar 

10 bar 

14 bar 

flowering stage SF 
(30 to 50 days after sowing) 

Moisture stress during pegging SP 
Stage 

( 40 to 65 days after 
sowing) 

Moisture stress during pod 
development stage 
(60 to 85 days after 

g) sowing 
Surface soil moist with normal 
irrigation 

Surface soil dry, irrigated 

SD 

M 

D through upward flow from 
bottom of the pot 

Treatments were imposed after 20 
days of sowing. To apply required 
quantity of water, an average water 
content of 30 cm soil profile was est* 
macd om soil sampl'ea "dawn 
5, 15, and 30 cm soil depths. The s0" 

w'ter potentials i ~ bar> were read o"" 
om soil moisture retenuon Bur~"" "" 
tics carve of this soil which was constr! 
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A by using pressure membrane appara­
rne soil moisture stress ~ ~ about 

vr vs imposed au dowering, Ps­
ding and pod development stages. The 
crop was fertilized with recommended 
doses of nutrients. The crop was har­
vested after 111 days. Roots, shoots and 

pods were analyscd_separately 
content (Jaksi~»' To6zj. 
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for Fe 

Incubation study revealcd that the 
soil maintained at saturation recorded 
significantly higher av..ilable Fc content 
than that was kept at 50% of ficld capa­
city throughout except on the day of 
incubation (Table Ij. Progresie increase 

TABLE 1 influence of moisture regimes and incubation period on the available iron 
ppm) (Oven dry basis). 

Incubation period 
(days) 

3 
5 
7 

14 
21 
28 
42 
56 
Pooled over the period 
Period x Moisture 
C.D. (5%) 

1 

1.46 
1.48 
1.54 
1.67 
1.75 
1.92 
2.48 
2.76 
2.01 
1.90 

0.98 

in incubation period increased the avail­
able Fe content under all the mois-
ture regimes, however, the rate of in­
crease was maximum with saturation. It 
was highest with P~"XM, combination 
and least with P,x M," combination. 

Moisture regimes 

M 2 

1.48 
1.58 
1.74 
2.02 
2.64 
3.31 
4.28 
5.92 
5.10 
3.12 

M 3 

1.48 
1.76 
2.27 
2.96 
3.49 
6.36 
9.11 

14.46 
12.00 
6.06 

C.D. at 
5% 

N.S. 
0.11 
0.17 
0.26 
0.31 
0.89 
1.01 
1.67 
2.13 
0.32 

available Fe content, further increase 
in moisture content to saturation (M~) 
the availability of Fe increased by 94 
per cent over the field capacity (M~). 

Results of pot experiment revealed 
that the Fe content of root, shoot and 
P? , was maximum with saturation 
Avhich decreased significantly with de­
crease in soil water potential (Tale 2). 

Pooled analysis showed that with in­
'case in moisture content from M, to 

Ms, there was G4 per cent increase in 
TABLE 2 Effect of different soil moisture regimes on concentration and uptake of 

iron by groundnut (oven-dry basis). 

Treatments Concentration of Fe (ppm) Uptake of Fe (mg/pot) 

Root Shoot Pod Root Shoot Pod 

O bar 
573 883 5.89 19.58 7.97 

2320 16. 1+ 1/3 bar 8.02 2080 427 566 6.25 5 bar 4.67 13.28 
1933 340 387 3.04 10 bar 2.54 10.40 
1427 300 320 1.83 14 bar 1.15 6.39 
827 240 260 +.18 2.72 

1773 427 333 3.19 1.40 10.50 
307 SD 1293 393 3.28 1 .66 9.45 
320 M 1080 307 11.20 6.56 19.79 
527 D 400 6.82 2013 6.59 22.07 400 0.90 9-D. at 5% 360 1800 0.79 00.88 

124 48 122 
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Treatment M was at par with 1/3 bar roots follo~] Dy shoots and grai 

Crop subjected to moisture stress during 
different stages of growth also recorded 
lower concentration of Fe in root, shoot 
and pod than 1/3 bar. Accumulation of 
Fe decreased progressively with increase­
in moisture stress from 1/3 bar. Gene­
rallv, saturation treatment recorded 
higher uptake of Fe than the rest of the 
treatments except 1/3 bar, M and D. 

Since Fe is largely assimilated by 
plants as ferrous ion, moist calcare?]® 
soils would not favour Fe availability 
owing to following reactions (Bear 

1965.) 
2+ 2+ 

Fe +CaCO,~FeCO,+Ca 
4FeCO,+O,*Ca (HCO,)>2Fe> 
(CO,)y+Ca(OH), 
Fe, (CO,)9+3H,O-Fe,0,+3H,CO, 
In the present investigation it appears 

that with the increase in moisture con­
tent of soil there was an increase in avail­
ability of Fe which in turn resulted into 
greater concentration of Fe in plant 
body. Thus lime induced Fe-chlorosis 
in calcareous soils does not seems to be 
tenable for groundnut chlorosis in 
Saurashtra region of Gujarat. It appears 
that poor aeration is the primary cause 
for chlorosis as could be seen from 
saturation treatment. Plants were quite 
green under other treatments indicating 
that soil has supplied sufficient Fe to 
meet the requirement of plant. While 
studying the chlorotic phenomenon in 
groundnut, Gopalakrishnan and Srini­
vasan (1976) reported that chlorosis 
occurred due to poor drainage. With 
regard to transplocation of Fe, roots 
retained more quantity of Fe than 
shoots and pods. Babaria and Patel 
(1980) also reported that the concen­
tration of Fe was maximum in sorghum 

in plant tissues, mobility of Fe i{ 
ted into phloem is highest. This mobi ~ 
lity decreases with increase in conc e 
trition of in tissues (Rediske aa" ~ 
dulp} 1953),,{ seems ~ !"[,,{~" !i n 
translocate Fe proportionately with in-

crease in concentration of Fe. Thea% 
findings again confirmed that lime-in. 
duced chlorosis caused,DY ,Fe difcicncy 
is not due to non-availability of Fe ir 
soil but it may be due to restricted 
translocation of Fe from root to shoot 
or inactivation of Fe within plant 
body. Secondly the widespread ground­
nut chlorosis in fields under wet condi­
tions can be attributed to migration of 
clay particles from surface soil to a depth 
of 1 or 2 cm owing to heavy downpour 
followed by prolonged drizzling might 
resulting in the formation of a layer 
which restricts the permeability of air 
to root zone. Subsequent drying of the 
soil with formation of cracks permits 
free movement of air to rhizosphere 
which reduces the chlorosis. 

(Received on March 5, 1980) 
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Proximate and Trace Element 
nontents of Some Samples of 
"ale Feeds of Mehsana District 
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Animal Nutritio n Research Department ,Gujarat 

Agricultural University, Anand Campus, 
Anand-388 110 

Mehsana is the home tract of fa­
mous Mehsana milch buffalo breed. 
Because of the importance of trace 
elements as well as proximate nutrients 
in the nutrition of animals, the pre­
sent study was undertaken to screen the 
commonly available feeds and fodders 
of Mehsana district of Gujarat State. 

Different types of feeds and fod­
der samples were collected for estimat­
ing their proximate and trace element 
composition. The proximate analysis was 
carried out following the methods des­
cribed by A.0.A.C. (1970). Trace 
element viz. iron, copper, manganese 
and zinc were determined using wet 
digestion technique (atomic absorp­
ion spectrophotometer). 

'i) Proximate composition: 

The results of proximate compo­
»ion of various feed samples are pre­
nted in Table 1. 

From the table it is seen that cot­
on seed is a good source of ether ex­
"act though it has got higher amount 

crude fibre. Great millet is a good 

source of carbohydratc and i 
buffaloes. feel to 

Local green fodders, lucerne, pe­
gion pea gotar (gotar is a byproduct of 
legume crops after taking out mature 
seeds and thick stems), castor leaves, 
dodi (Leptadenia reticulata) and mustard 
plants are good sources of protein and 
ether extract. Over and above cluster 
bean gotar, rajagara (Polygnaceae poly­
morphum) plant and mustard hulls, are 
sources of calcium. Castor leaves con­
tain 3. 77 per cent calcium. Dodi feed­
ing even at 1.34 g/day in cows and 
buffaloes had increased 12 and 6 per 
cent milk production respectively (An­
jaria and Gupta, 1967) during feeding 
period of 12 days. Somewhat similar 
composition of these types of feeds for 
cattle are also reported by Patel, Shah 
and Mistry (1958). 

The cultivated fodders have usual 
range of composition. The present re­
sults of chemical composition of straws 
and gotars are in agreement with the 
findings of Patel and Shah ( 1957, 1959) 
and Patel, Shah and Mistry (1963). 

Trace element contents: 

The average results of iron, copper, 
manganese and zinc content of roughage 
samples collected during the survey in 
Mehsana district are presented in 
Table 2. 

The results indicated that iron and 
manganese levels in fodders are ade­
quate to meet the requirements of 
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TABLE 1 
Proximate Composition of feeds and fodders of Mehsana district ( ~ ~ on D.M. basisj, 

Sample 
C. Protein E. Extract C. Fibre N.F.E. P Ca ----

Concentrate Mixture: 
16.69 5.18 8.48 59.57 0.64 0.63 

Compounded cattle feeds (6) ±0.56 _±0.02 ±0.03 ±0.29 ±0.09 

Grain and Seeds: 

Banti seeds (Echino-
( 1) 7.99 5.91 7.39 74.43 0.41 0.35 

chola stagnina) 80.26 0.25 4.14 0.27 9.81 2.85 (2) Barley seeds 38.02 0.53 16.47 20.99 0.52 (3) 19.39 Cotton seeds ±0.74 ±0.006 ±0.32 ±0.22 ±0.03 ±0.30 38.49 0.43 38.18 0.49 
Isabgul seeds (Plantago ovata (4) 19.02 3.78 

_±0.001 ±0.74 ±0.06 ±0.42 ±0.57 ±0.22 
Forsk) 75.20 0.48 1.02 0.27 16.17 5.48 Jowar seeds (great millet) ( 1) 
Oil Cake and Chuni: 

37.83 0.54 0.36 
Cotton seed cake (5) 22.83 9.04 24.09 

±0.28 ±0.60 ±1.82 ±0.05 ±0.03 ±1.73 
55.10 0.22 0.81 

Pigeon pea chuni ( 1) 14.86 1.63 22.67 

Miscellaneous 

Scrap milk powder ( 1) 27.60 21.82 0.00 42.55 0.96 1.85 

Fodders 
24.46 46.94 0.2 1 1.48 Local green fodder (4) 13.32 3.69 

±2.74 _±0.006 ±0.22 Shedha grasses mixed ±1.52 ±0.34 ±2.13 

Cultivated Fodders 

Lucerne (5) 21.16 4.94 24.45 35.93 0.31 2.05 

±0.91 ±0.26 ±1.17 ±0.28 ±0.012 ±0.18 

Wheat (green) (I) 12.93 2.24 28.03 47.26 0.30 0.53 
0.17 2.61 Gotars Cluster bean ( l) 12.99 1.85 16.43 55.47 

0.96 Gram ( 1) 4.82 2.05 37.15 49.03 0.05 
Pigeon pea 14.98 7.71 16.54 48.93 0.19 2.18 

Seed Hulls Watermelon 
(wild variety) (2) 2.97 1.50 61.97 29.98 0.07 0.41 

0.82 Castor (2) 5.12 1.81 37.45 39.99 0.10 
1.66 Mustard (1) 11.61 3.12 20.34 42.96 0.10 

Straws Pearl millet 4.29 1.83 39.96 46.04 0.12 0.65 

+1.88 ±0.35 ±1.88 ±0.034 ±0.10 
0.76 Great millet (10) 4.74 2.00 33.60 51.39 0.13 

±0.07 

Wheat 
±0.79 ±0.17 ±2.14 ±6.36 ±0.024 

0.48 (2) 4.52 1.81 3.79 46.19 0.10 
Miscellaneous 

Castor leaves (I) 15.65 5.31 13.41 54.32 0.25 3.77 
1.91 Dodi (Leptadenia reticulata) (1) 14.83 4.86 25.17 47.74 0.21 

Cotton plant (1) 7.59 1.23 32.25 49.56 0.09 

1.97 
Rajagara plant 

(Polygnaceae polymerpum) (1) 7.66 0.29 2.91 26.05 51.36 1.68 Mustard plant (1) 17.93 11.20 25.72 37.09 0.58 

) Figure in the preanthesis indicates number of samples analysed. 
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Trace element content 

"{th standard error): 

(on D.M. basis) of fodders collected during survey (Average 

Fe(mg%) Cu(ppm) Mn( {pm) 

-
Gotars 

(1) 90.08 10.87 
Cluster bean 106.64 32.56 

( 1) 122.78 
Pigeon pea 

22.79 140.91 

Halls and Husks 

Castor (I) 23.32 13.47 31.09 4.57 

Ceno (1) 29.68 15.62 52.59 10.00 

Ravda ( 1) 50.03 12.77 38.56 22.15 

Straws 

joxar (great millet) (3) 21.76 15.65 43.48 32.11 

±1.07 ±1.91 ±4.14 ±6.13 

Pearl millet (4) 75.49 12.28 49.39 31.21 

±28.48 ±2.93 ±I 1.65 

Wheat 35.84 13.77 97.65 3.89 

Miscellaneous 

Castor leaves (1) 74.55 13.46 137.71 29.92 

Rajagara plant (1) 37.19 10.84 78.51 24.59 

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

is not more than 40 ppm. He further 

stated that 25 ppm manganese in fod­

der is adequate to meet the requirements. 

Underwood (1971) reported 10 ppm 

level of copper in fodders to be sufficient 

mcet the requirement for cattle. In 

he present study almost all fodders 

have slightly higher copper content 
than 10 ppm. 

cattle in Mehsana district. Underwood Kashmir to be dificient in zinc. Thus 

(1971) reported that minimum dietary zinc supplementation either through 

iron requirement of the growing calves mineral supplement, salt or feeds high-

er in zinc is a must to safeguard health 

and production when compounded con­

centrates are not used. 

Underwood (1971) reported defi­
ency symptoms in cattle fed pasture or 

dder having zinc content in the range 

18-50 ppm. In the present study 

most all fodders have less zinc cont­

than he upper limit. Sawhney, 
di and Khan (1977) reported 93 per 

samples of fodders of Jammu and 
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Composition of Camels' Milk 
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K. G. Upadhyay and S. H. Vyas 

Dairy Technology Department, Gujarat Agricul­
tural University, Anand Campus, Anand 

Gujarat State ranked fourth in 
camel population in India. (Rao et 
al. 1970). Camels are Least of burden 
particularly in desert areas, but their 
meat and milk are important source of 
food for their professional breeders. 
Yasin and Wahid (1957) reported 
good milk yielding capacity in camel. 
However, no systematic data on the 
milk composition of camel are avail­
able in India or in Gujarat. Hence it 
was thought worthwhile to study the 
suitability of camel milk for manufac­
ture of indigenous and western dairy 
products. Preliminary trials were under­
taken to ascertain the physico-chemical 
make-up of camel milk. 

Eighteen pooled milk samples 
were secured from Dormedary species 
of camel found in Charotar district of 
Gujarat in midst of thcir lactation pe­
riod. The samples were analysed, in 
duplicate, within 3 hours of milking, for 
fat content; solids-not-fat content, total 
milk solids; lactose; protein; whey 
protcin; ash; chloride content; specific 
gravity: acidity and pH. The analyses 
were carricd out as recommended in 
Methods of Test for Dairy industry 
chemical analysis of milk, (IS:1479-II 
1961). The milk sample 
subjected to visual examination and 
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organoleptic evaluation. The average 
results of the study are depicted in the 
following table. 

TABLE 1 

Composition and physical properties of 
camel milk, 

Constituent 
property 

Fat 
Total solids 
Solids Not Fat 
Proteins 
Casein 
Whey proteins 
Lactose 
Ash 
Chloride 
Expressed as 

% NaCl 
Sp. gravity 
Acidity ex­
pressed as % 
Lactic acid 
p H 

Average value 
in percentage 

3.20 
9.75 
6.55 
2.68 
2.11 
0.57 
3.20 

0.60 

0.25 
1.026 
0.17 

Range in 
percentage 

2.9 to 3.9 
9.16 to 10.53 
6.03 to 6.89 
2.54 to 2.78 
1.83 to 2.28 
0.43 to 0.77 
2.8 to 3.8 
0.523 to 0.740 

0.204 to 0.283 
1.024 to 1.027 
0.162 to 0.180 

6.45 to 6.53 

The samples of camel milk on vi­
sual examination revealed white colour, 
opaqueness and higher appatrent visco 
sity. Organoleptically, the taste and 
smell of camel milk were unpleasant, 
the former being pronounced salty. This 
was due to a very high chloride con­
tent obsrved in the milk which ranged 
from 0.204 to 0.283% 
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Average acidity of camel milk after 

o/ This 
3 hours of milking was 0.17%. 
was much higher than reported by Ohri 
and Joshi (1961). pH of camel milk 

ranged between 6.45 to 6.53. 
The specific gravity of milk varied 

from 1.024 to 1.027. In contrast, Khan 
and Appanna (1964) I®Ported speci­
fic gravity value of 1.0374 for camel 

milk. 

Fat content of milk ranged from 
2.9 to 3.9% with an average of 3.2%. 
These values are in close agreement 
with the results reported by Khan and 

Appanna (1964). However, the values 
for fat in present study are relatively 
lower when compared with one reported 
by Ohri and Joshi (1961). Protein 
cotnents averaged 2.68%, comprising 
of casein (2.11%) and whey proteins 
(0.57%). Khan and Appanna (1964) 
and Ohri and Joshi (1961) have reported 
3.76% and 3.95% protein in camel milk, 
respectively. 

Lactose content of the camel milk 
was found to be very low (3.2%) com­
pared to the results reported by Ohri 
and Joshi (1961) and Khan and Ap­
panna (1964). Similarly, ash content 
was also found to be low, averaging 
0.6%, of which chlorides alone contri-
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buted to the extent of 0.25%,. The ave­
rage total milk solids were 9.75%, 

The above results show that the 
camel milk is relatively, low in milk 
components, particularly lactose and 
proteins, and very high in chloride con­
tents, the latter being undesirable from 
flavour and taste point of view of milk 
and milk products. 

(Recived on jvly 23, 1976 
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