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Heterosis for Seed Cotten Yield, Yield Com
Fibre Quality Characters in Upland Cotton

D. T. Desail N. P. Mehta?

pPonents and Some

(Gossypium hirsutum L. )
and S. B. S. Tikka?

Gujarat Agricultural University, Navsari, 396450

ABSTRACT
An experiment was conducted to stud
yield, yield components and fibre quality

sutum L.). Twenty out of 21 hybrids

The hybrid ‘G-67 x G. Cot-10’

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
Bridgea 1972; Baker and Verhalen,
1975). Such information on newly de-

Veloped varieties of cotton is rather

}- Agricultural Officer
¢ Research Scientist (Cotton) _
% Associate Research Scientist (Ag. Bot.)

recorded the highest per s
sed heterobeltosis to the extent of 151.2 per cent.

79

y the extent of heterosis for seed cottom
characters in upland cotion

expressed significant relatiy
from 6.92 to 203.9 per cent for seed cotton

bolls per plant and dry weight, six hybrids
ratio and five hybrids for average boll weight

(Gossypium  hir-
€ heterosis ranging
yield. Out of these 13 hybrids each for

each for fibre fineness and uniformity
recorded significant relative heterosis.
performance and also posses-

(Received on Fan. 7, 1980)

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 cross:,ed
in all possible combinations excluch'ng
reciprocals. Seven  parents - alongwith
their 21 crosses were grown in a ran-
domised block design with fo‘ur repli-
cations during rainy season of 1975 at



S0
the Main  Cotton  Resecarch — Station,
Surat. Each plot consisted ol three rows
9 m long accommodating ten plants
with inter and spacing of
120 em 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

mtra-row
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(2)
(1953) and Hays, Immer and  Smj,
(1955). The statistical significance of
heterosis was tested by ‘¢ tegy 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 coefficiens.
The parent vs F; comparison was sig-
nificant for majority of characters under
study indicating the presence of consi-
derable mean heterosis. This comparison

by the method suggested by Turner for ginning percentage, seed index,
TABLE |
Analysis of variance for design of the experiment.
Source Mean §quares
d.f. Plant Petiole Bolls) Boll Ginning
height length plant weight percen-
tage
Block 3 102.7 5.3%F 201.7% 1.3 24. 7%
Treatment 27 202.3 4.7%* 368.2%* 2.2%* 33.6%*
Parents 6 234.0 17.1%# 801.6%* 1.1 43.6%*
Hybrids 20 121.4 1.2% 77.0 9. % 31.3%*
Parent us
Hybrids 1 1630.0% 0.1%% 3594.0%* 9.5%% 20.8
Error 81 » 247.1 0.6 70.2 0.8 5.4
Mean Squares
Dry Seed Lint Mean 2.5% Fibre  Fibre  Fibre Seed
weight index index Sibre span Sfine- unifor-  matu- L
length length ness mity rity yiekd
ratio cosff. -
900.5 19.3 4.5%% 3.5 5.3 0.57% — 9.2% — 0.447** 24
12389.9%* 5 3.0%%  ]5.6%% 93 k% 0.75%* 12.0%*  0.004 9087.7"
v ((EE
7168.5%% 5.5 1.5% 28.7%% 43 5% 0.70%* 18.8%%*  0.008 ?F;-u-l"_‘*
- yi) I
11035.4%% 5. B6%E - A2RE15.9%% 0.68%F 10.8*F  0.002 S48
10412.1%* 0.5 2.4 7.2 45, 8% * 9.3%% 93 %% 0.015 08294.7
343.8 6.9 0.6 1.8 2.8 78.3

*Significant at P=0.05
**Significant at P=0.0]

0. 14

3.2

0.091
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JABLE 2

PLAND (3 YI'T'ON

“cﬂ,mgls over n‘id-pal‘ent for
. different ch
aracter

8 in G. Jirsutum.
. A 1
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(rosses Characlers Plant
I height Petiole - \
367 x G.Cot. 10 iz nio i ;ﬁﬁfff’ ‘ Bl -
L7 DHY 280 125 5.0 . .
;67 x MCU 5 7.0 41 o  54.5%%
G667 x Pramukh 13.1 =15, | ** ek ‘2.‘0’
67 CP 5/5 5 2.3 69.744 63.5%*
;67 x PS 10 >s L1 o 0.6
G.Cot.10x DHY 286 5:(; 4.4 1:;2'5** 14.4
G.Cot.10 x MCU 5 10.7 6.7 15'; 111
G.Cot.10 x Pramukh 5.9 & 10.2 o
G.Cot.10x CP 5/5 0.3 6.3 4].8* 10.6
G.Cot.10x PS 10 15.0 30 ~13.2 iy
DHY 286 x MCU 5 7.5 & 57.9%* g
DHY 286 x Pramukh 12.2 8.5 36.4% o
DHY 286 x CP 5/5 12.2 ok 41.8%% _213
DHY 286 x PS 10 91.3 100 35.3% 2.4
MCU 5 x Pramukh 15.1 i T44** 3.9
MCU 5 x CP 5/5 4.5 l 36.3* 40.5%*
MCU 5xPS 10 19.4 T o -3.4
Pramukh x CP 5/5 5.8 —10.1 211 9.8
Pramukh x PS 10 9.7 ﬁ2.4 g 9
CP 5/5x PS 10 10.7 ey 56.3% 46.4%%
; 3.3 30.2
Dry 2.5% Fibre \o Unifor Yiel
weight/ span fineness it " ! ol o
plant length - ::rfz -
44.6%*
25,34 4 57 27 o
3g.2% 1.1 13.9 3.8 143.2%*
5;.0:* 3.5 15.6% 1.1 110.0%*
9.3 0.7 2.9 -0.5 38.8%*
10.6% _8.7* 16.8%%* 1.3 203.9**
44, 3% % _8.1% 36.0%* g.8%* 6.9%*
12, 1% ~13.0%** 31.8%* 10.6%* 28.1%
34,64 1.9 1.1 1.5 33.5%*
_13.8%% 43 12.9% 6.1% 14.5%*
29 0.6 1.0 -17 sl
14, 4% _9.9% 9.5 7.0%* 3
40.8%* 6 -0.3 -3.1 40.8%*
0.6 Q14
15.1%% R 7.4 1.0 e
_ : . 101.5%
16, 5% % 2.9 0.5 -3.8 1) gEF
56.9% % ”14’:9** 27'4** §.0%¥ t‘l:l.;
8.1% 5.0 4.0 3'? 'if)‘-%**
'. 5.1 ) 8:4* 4.8 1; ‘:35..6**
‘5;-;;‘** 8.7 1(11: 12 119.5*%
4.6 ﬁ'f» 5.5 02 b
At

*‘ *‘Rlnilcant at P=0.05
Significant at P==0.01
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TABLE 3
Heterosis over better parent for different characters in G. hirsulum.
— : - .
Crosses|Characiers !‘t’rm!\ Petiole Bolls| ¢
height lenglh plant B{"f?
GP‘__ e > ¥ * %k ¢ o
67 x G.Cot. 10 10.0 -20.0 28.4 e
G67 x DHY 286 11.1 6.4 -2.1 o
G67 x MCU 5 1.6 _98.1%* 13.3 ~2
G67 x Pramukh 9.1 =2 14%% 51.9% g
G67x CP 5/5 2.4 _14.4%* -10.9 04
G67 x PS 10 2.0 _14.0%% 168.9%* 9-d
G.Cot.10 x DHY 286 5.2 ~13.0 8.7 ~&2
G.Cot.10 x MCU 5 g.4 _17.7H* 9.7 32
G.Cot.10 x Pramukh 2.8 =12 31.6 95
G.Cot.10x CP 5/5 34 A _17.4 =
G.Cot.10x PS 10 4.6 -5.0 9‘2 A
DHY 286 x MCU 5 4.8 ~16.3%* 29.6 o
DHY 286 x Pramukh 9.2 _11.3% 95.1 43
DHY 286 x CP 5/5 9.7 _17.7%% 34 3% ~2.3
DHY 286 x PS 10 8.6 _11.4% 2 8.7
MCU 5 x Pramukh 9.3 _4.7 179 4.2
MCU 5x CP 5/5 8.9 6.9 e 38.6%
MCU 5xPS 10 10.7 1.6 =+ -
Pramukh x CP 5/5 5.4 15, ~19.9 -2.6
. - ~15.2%
ramukh x PS 10 3.0 28.9 11
CP 5/5x PS 10 2 13.1
-1.8 _12.0* = 28.3
-30.4 1.8
g \ ol o Unifor .
span ; ) ield,
plant length Jineness mi{? jgﬂ‘} '
57.0%K % ratio
ok ' 8.
93.1%* Ly 20.0% 0 13
~15.4%% -9.0% 17.8% & 100.0%
2 -8.6% -1.5 70.8**
9.6 o, 1%% -13.0 4
36.7%% 5 99,5% 3 g
08 . S 49.6%% -6.3% 187.9%*
13.1%* ~22.3%% 50.7%% 7.7%% 24.0%*
15 1% 0.0 1.6 6.7* 26.9%*
37 —8.2 g 1.5 30.1%
2(3].;” _13.g%% 3.4 40 0'.lu
_ i 4.4 98.3
8.9% -7.9 : 4.9 35.7%*
11.64% 6.3 +.7 4.1 43 5%
49,1 %% ~10.4% 15.1% _1.5 57.5"
-5.6 ~25.3%x o 7.3%% 52"
-10.7% 13.8% 31.7*¥ 4 75.2%*
8.4% 19. () * 22.2% i 1.4%
-3.7 4.9 11.7% e 1o
35 1.5 17.8% 49 “378%
1.8 25.0%* - §7.6**
57 _3.J '—39.5#‘

: Significant at P=(.05
*Significant at P=0 01

-0.5
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idex, mean (ibre length -anu-l libre
Sty cocllicient was not significant,
”}'Hu i parents did not  difler signifi-
"1‘101157 for boll weight, the significant
duc to hybrids for average
L weight suggested that inspite of
g nic similarity  they posscssed
Ldiﬂ"t‘rcnccs for this trait.

it

(.;11111‘\
carance

whenol v

senetic
v

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

Plant height: «/

The magnitude of wvariability 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-
“icztion of the leaf placement and ca-
?{GPF of the plant. The varieties with
,JJ_n_g""" petiole tend to possess somewhat
PN plant habit. The parent ‘G-67
gjffsﬁ(fsl‘:.f:(.l the ]fJHgCSt petiole whereas
or 210" had the shortest one. Out of
\»](r{:hf“ only two crosses, viz. ‘G-67 x
d gy @1 “DHY-286 x CP 55" show-
Si%nif:ijl icant negative heterosis  while
in 13 211_1. hc""—“'({bctusis was  observed
Sence J%SCS which indicated the pre-

Partial dominance. However,

Iht ]
cffe i :
lﬁngth €€t was towards reduced petiole

ET AL: HETEROSIS IN UPLAND COT'TON

Bolls/plant: -

. This is onc of the most important
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 ecffects 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-286 x CP
2/5" 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 vyield.

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-5 x 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 .
hirsutum.

Dry weight per plant:

The dry weight ot the plant is an
indication of the efficiency ot the plant
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for total uptake of the nuirients l‘m‘. l'li
growth. Among parental — group, Cl
5/5 had the highest dry weight  per
pllant while ‘Pramukh’ possessed '“:C
lowest. Majority of the  crosses (15)
showed signi‘timnt and positive l-mte.ro-
sis over mid-parental value indicating
the presence of dominant gene action.
Out of these 15 crosses, 12 crosses exh}-
bited significant positive heterobeltosts
indicating the presence of overdomi-
nance. Patil (1973) in G. herbaceum also
reported ~dominance and overdomi-
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°.

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 thc 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
s}}owcd a possibility of getting high
yielding hybrids with long span length.
T!lcsc results are in partial agreement
with the results obtained by ) Marani
(1968) and Chinnadurai and Sree
Rangasamy (1975) in G. hirsutum Cros-
ses. However, Meredith and Bridge
(1972) and Baker and Verhalen (1975)
rf:cordcd considerable magnitude of po-
sitive heterosis for this character.

WAL BES. 1 Ty, 5
\&)

Fibre fineness (Micronaire value,
)3

This 1s an i.mpnr‘mnt Criteriop :

judging lint quality of long staple Colt
tons. Six crosses recorded significan; in‘
crease in fibre weight (coarse'} ,m:
mid-parental value indicating dom‘it
nance in these crosses. Out of thige
six crosscs, three crosses viz. ‘G,Cot_lox
DHY-286’, ‘G-Cot-10 x MCU-5 454
‘MCU-5 x Pramukh’ possessed high.
er fibre weight than their  respectiye
better parent indicating overdominance.
These results are in accordance wjith
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-Y,
‘G-67 x Pramukh’, ‘DHY-286 x MCU-
5, ‘MCU-5 x CP 5/5 and ‘Pramukh
x CP 5/5 possessed fine fibre (MV <3.9).

Uniformity ratio:

Fibre uniformity ratio indicates tl.lc
magnitude of length irregularities 10
cotton sample.. In most of the ca§es
under study, F;s had higher uniformity
ratio than mid-parental values or either
of the parents. Significant positive hete-
rosis was observed for six crosses \\l-'lfll'-’
two crosses showed significant positive
heterobeltosis. Other crosses had interme
diate values for this trait between bett®
parent and mid-parent. This indlcattc-1
that the character is determined by d
ditive and non-additive genes with ™ )
influence of additive genes. Baker -dilﬁ-
Verhalen (1975) also observed Sig”
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ssitive and negative deviations
ant g arental values 1n  different

froﬂ;‘es {or this character.
(ros

geed cotton yield per plant:

Twenty out of 21 crosses exhibi-
4 significant positive heterosis over
v 1_i,-:{fcntal values. The heterosis ran-
ml& from 1.8 to 203.9 per cent with the
i;qhest relative  heterosis  observed
2 G-67 x P.S.10°. The heterobeltosis
or vield ranged from -39.6 to 187.9 per
c.enf. Fifteen crosses showed significant
Superiority over their respective better
parcntal 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-
five 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
crcumstances, crosses with higher per
¢ performance alongwith considerable
magnitude of superiority over better pa-
rent should be considered for commer-
cal 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-

*d heretoheltosis to the extent of 151.2
Per cent,

Qut of 20 hybrids which showed
V¢ heterosis for seed cotton yield,
Wcmsﬁe-‘l cach for bolls per plant and
fop i}lﬂ;;:l(gh; per plant, six' ‘(':rf:-sEsvs t?il(:ll
; f'wc. c:‘n(;:flcss and uniformity I'.illlll“
recol"dcd l‘?th:s for average boll wt‘lg..l‘l

significant relative heterosis.

felat
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I'his indicate that heterosis in these

components contributed towards  hete.
rosis for sced cotton yield.
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gffect of Short Duration EMS Treatment
and Spectrum of Induced Mutations in Greengram*
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ABSTRACT

Two greengram (Vigna radiata. (Wilezek) varieties, viz. DT. 9.E and TT. 9.E
. O - £ = .
treated with 0.25 /u. EMS for a period of one hour under reduced atmospheri were
sure, after pre-soaking the seeds from 11.00 to 13.00 hours at ek sl

P halff an ho :
The M;; M, and M, generations were grown in the field and ma‘:::ol-::::lt:

picked out in the latter two generations. The M, generation gave higher frequen

- . cy
and .spectrunf. of mutatmns: 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
matations than chlorophyll and foliar mutations. Maturity in greengram seems to

be controlled by two groups of genes, one
other towards lateness.

INTRODUCTION

Possibility of increasing mutation
frequency in greengram by EMS
treatment was reported by Santos (1969).
Presoaking 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
Sharma (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
"Present Address: Head, Department of Pla
Agriculture and Technology, Bhubaneswar-3
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group tending towards earliness and the
(Received on Dec. 26, 1979)

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

" (1976).
Orissa University of

(Orissa) 751003
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intervals belore EMS treatment. Lixcess
moisture from the seeds was blotted oul
before treating the sceds with 0.25Y%.
EMS at 27° C tor one hour under re-
duced atmospheric pressure.  ‘The con-
trol was pre-soaked lor 12.00 hours and
was also kept under the same reduced
pressure. After treatment, the sceds were
thoroughly washed under running tap
water for one hour and then sown 1n
the ficld. Sceds from this generation
(M,) was harvested plantwise and  were
grown on plant to row basis in the M,
generation. The  cholorophyll,  foliar
and agronomic mutations were picked
out from this genecration. The seeds
from M, plants (excluding macro-mu-
tants) were bulked line-wise to grow the
M, generation. The M; 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 My with M, genera-
tion.

RESULTS AND DISCUSSION

There was a gradual risc in muta-
tion frequency from 11.00 to 12.30
hours of pre-soaking in M, generation
and upto 13.00 hours in M, genecra-
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
W act upon more number of loci,
§avi11 et al. (1968) observed high muta-
ton frequency in barley after 16 hours
t_)i' pre-soaking and interpreted (hat
is duc to synchronization of treatment
tme with S-phase of DNA synthesis
Sahoo and Samolo (1973) from .
duration treatment studies suspected

this

Inug

the

GAU RES. J. 108, @

mid  S-phasc  in greengram perh
correspond  to a period around a.1
hours of  pre-soaking. On  similar ana?
logy this study pin points to the Pﬁl‘in;}
ol 12,30 13.00 hours after pre-soaking 4,
correspond o the mid-synthetic phase.

The frequency of mutationg ob-
served in M, generation was lesg than
that in M, generation in all pre-gq).
ing hours. The occurrence of mutatiops
in the My generation indicates delayeq
effects of EMS. This might also be dye
to more number of genes controlling a
character which gets expression in later
generation. Lusina (1970)  observeq
12.5% decrease in chlorophyll muta-
tions in M, 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 l).
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 B
perhaps time dependent for different
loci. This is due to differences in
replication time of different groups "‘l,
loci. Similar results were reportfd *?-‘
Swaminathan and Sharma (1968
barley and Samolo (1971) in wheat

In the My generation also such di{i.
ference existed. The widest spc((ru;‘nm
chlorophyll  mutations m'.u'urr}'d. l‘-;’uu
12,50 hours, foliar mutations .J:““‘ g
hours and ilgrounmic Illth'll‘“‘_).l]‘b‘
12.00 hours of pre-soaking. I'his €

i

&

h;lllgc
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TABLE 1

ectrumm and frequency of mutations j 3
Sp s_m M, and M, gencrations (in percentage).

of Mutations M, Generat;, l
Type 2 T My Generation

Hours o_‘f pre-soaking before

Hours -soaki
EMS treatment of pre-soaking before

EMS treatment

11.00 11.30 12.00 12.30 13.00 11.00 11.30 12.00 12.3b I;fii

Chiorophyll

Xantha 0.05 0.16 006 017 — _ 014 014 009 —
Ghlorina 0.29 059 025 0.17 0.49 027 032 035 062 065
Pale green 2.10 226 223 245 1.70 121 144 143 224 184
Viridis _ 049 043 0.70 0.61 0.49 034 025 038 026 065
Sectorial chimaera 093 081 064 079 097 0.30 0.22 035 031 028

—

Towl (Chlorophyll, ~ 3.86 4.25 388 4.9 365 212 237 265 352 342

Foliar
Mono-cotyledonary 0.34 0.38 0.51 0.09

— 023 029 007 0.04 -
Tri-cotyledonary — 0.32 0.35 049 —

. 035 044 046
032 0.14 022 e

Upi-foliata — 022 0.06 026 — —

Bi-foliata 059 075 032 044 097 057 068 066 053 0.8
Quadri-foliata 003 022 070 157 L70 121 104 129 123 1.94
Penta-foliata 0.20 0.11 — i85 — 038 0.39 0.52 026 0.09
Lobed-loaf 020 048 038 035 024 023 0.8 028 0.18 0.37
Obtuse apex 039 038 051 052 024 019 004 0.0 022 028
Waxy leaves 098 102 102 140 049 038 025 0.38 0.48 0.5

e s S
Total (Foliar) 363 356 3.82 533 413 319 819 379 360 3.97

e ——

TABLE 1 (Continued)— ___________F____-—______4————————-—*'_"_"_’—

A -
Li’;immw 1.56 2.20 1.65 148 0.97 095 140 1.60 1.%5‘; g.gg
Early 149 172 191 148 9.18 g.?;} g.’;g g.;g 3'22 2
‘68 086 115 114 073 . ; : . :
rlgﬂrf 3.33 050 083 087 049 030 032 028 040 0.9
Termi |
T g o om 0% 07 S GR O G o
50 048 057 O o : _ 18
IL?I:; 353323“1 3.21(5}, 0.22 0.32 0.5}7 0.24 ?)'11 11 007 gtgg gigz =
ik{m{ pedied g'}; g'ﬁ e 05 7 o+ o004 0.8:3 332 0.09
Bold Eﬁd(éd Sl — i 06 oo 8 {1) }; 8 (1] 1 giug o -
Fodder 011 006 = 078 | 07 0.18 046
e — Ol s os2 o — O 014 0.

Male sterile — ' I B ; .dl...-% ;_{}
404 698 757 6.96  6.55 284 345 370 _3_._. |
i o |‘ ] . . ) = . - I i ‘ . 1 I‘U":}g
o _tt__? it .-15—43 1479 15.27 16.48  14.33 g.15 9.01 10.14 10_5 i
ation irequency Bl ks : o e e ST T
P = e ? g 9 76 1085
R — 4 o048 1860 157! {145 412 2639 2786 _-TBE___Q?,..,;_.-—
nts score e e s

e i [

—— e ——

Total (Agronomic)
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in the timing of chlorophyll and 1n.h;n‘
mutations may be due to delayed cllects

of EMS.

The palegreen, quadrifoliata, late,
earlv, tall and dwarl mutants had wi-
der spectrum of mutations in both .thc
gencrations. These are semi-quantita-
tive characters and are perhaps aﬁ'cctt“:d
to different degrees and get expressed in
different generations. It is also interest-
ing to note that tri-cotyledonary muta-
tions appeared only in treatments :zxfter
1200 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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Condition
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Gujarat Agricultural University, Anand
ABSTRACT

A field experiment to evaluate the effect of
(pacios on ‘Hybrid-4-’ cotton was conducted for thr
1z loamy sand (Goradu) soil of middle Gujarat
indi“‘ted that the 50 kg N/ha with spacing 120
ield: The moisture use efficiency (kg/mm/ha)

INTRODUCTION

According to Sawhney and Sikka:
(1960), the rainfed crop of cotton in
ndia on an average removes 25.8 kg
N, 20.2 kg P,O5 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
kgha under different sets of conditions
(Sharma, 1961 and Garg, 1964).

Optimum spacing between and with-
in rows is an essential pre-requisite for
obtaining good yield of cotton crop.
Swaminathan (1971) reported that the
}“W plant population is one of the ma-
Ir reasons of low yields of cotton in
India, Bederker et al. (1956) did not
Qbsc_“’e any beneficial effect of close
Pacing on final yield.

lrainL‘nder present day fertilizer cons-
o, lfaf}c_l increased price of nitrogen-
» fertilizers, it was thought worth
nit;{f 0 find out the optimum olevels of

8n and spacing for increased

91

€e years from 1975.76 to 1977.78
under rainfed condition. The results
x 5!)-01:-:12 was conducive for higher
was higher under 120 x 50 cm? spacing.
- (Received on Noy. 19, 1979)
yield of rainfed cotton ‘Hybrid-4’ under
Anand condition.

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 927 treatments
formed by combining three levels of
nitrogen (50, 100 and 150 kg/ha) and
nine levels of spacing Viz. 90 x 45,
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120 x 35, 120 x 50,
150 x 65 and 150 x 35
plant population ran-
to 25000, replicated
thrice. The sowing was done in Junc by
dibbling. Gap filling was done I?y
transplanting  the scedlings raised 1n
polyethylene  bags. Half the quantity
of nitrogen was applied as 2 basal 'dx:es-
sing in furrows and the remaining
half was top-dressed when the plants

were 45 days old.

90 x 60, 90 x 79,
120 x 65, 150 x 79,
cm? representing a
ging from 9000

The pests like aphids, jassids and
boll worm were observed during all the
three years while the incidence of leaf
was observed during 1976-77
only. Dimethoate 0.03%, phospha-
midon 0.03% were sprayed to control
aphids and jassids while endosulfan
0.0759%,, parathion 0.039 and carba-
ryl 0.29, were sprayed to check boll-
worm. The different chemicals were
used in different sprayings. In all, six
sprayings were carried out.

roller

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
thf: 'timc of final harvest after thorough
mixing of seed cotton from each pick-
ing and also after cleaning the seed
cotton. These were analysed for {ib;‘t‘
length,ﬂr g?nning percentage, sluph;_
length," uniformity ratio, fineness, ma-

turity cocflicient and tenacity |
year 1976-77 and 1977-78. Or the
Total rmn{fall amounted 90 ¢
1687.1 and 1282.0 mm in 54, 59 'ﬂn]. 9,
rainy days for the ycars 1975-76,. ;'r 69
77 and 1977-78, respectively ’a "’_7ﬂ-
an average annual rainfall of gléﬁdimt
of the tract. The rain received ¢ i
1975-76, was well distributed u;j“"z
October without severe drought apg it{’
cidence of disease or pest. HOWW“.
during 1976-77, the rain received ‘:r’
as
double than the average annual rainfy)
The higher intensity of rainfall durin.
July and August (28th to 38th stang
ard week) as per fig. 1 favoured the a.
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 ceasd
early.

RESULTS AND DISCUSSION
Yield and yield attributes:

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

The differences in yield ot"St‘fd,‘l““:ﬂ
ton in different years arc ;n_ttn.b_ut[t
seasonal variations which nmdl[lfltl
growth development and ultim;lit".*“_‘
yield of the crop. The seasol C o
1976-77 and 1977-78 were fa o
to the month of July with 110}'11111 .b iyed

of the crop. But t’.‘xccssive rains,
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TABLE ; 9%
gifect of nitrogen and spacing levels on yi
/’_____________ o ) , _ y eldﬂ and yl’]d llitrlbutq. af cottoii,
Seed Cotton (g/ha) - e
‘ Dry §
Triﬂ"'”"’ﬁ" e ____?j Stalk (9/ha) No. of bolls/phant .
1975- 1976- 1977- Moean . .
> - 1975- 1976- e
6 77 78 At e ey
I 6 76 77 78
~n-Levels; kg/ha SE
%0 1421 1296 8.74 11.97 3 '
: ; 09 246 158 23
_ w1 6 . 79 159 49 ;
‘5‘3 1533 1334 10.47 1224 312 204 192 2360 186 502 2211:3 gg;g
I*;:m+ 0-61 o-sg 1148 12.16 329 167 225 24035 213 4.7 247 3126
:.D tgo; -\15 . 052 055 2.2 1.13 083 216 193 3.35 1.09 1‘2
CDatv70 244 149 NS NS 319 236 NS 264 NS : '
spacings, cm? : 310 NS
90%45 17.50 13.45 10.87 13.49 39.9 22.5 19.4 27.27 12.8 455 167 24.99
90x60 1611 11.95 11.00 13.02 347 209 197 2511 17.1 6L0 217 33'27
w0x75 1616 10.58 10.19 12.32 309 20.7 181 2321 211 53.8 240 32'99
120x35 16.67 1024 978 12.23 341 21.6 17.3 2433 141 382 163 22:8?
120x50 17.53 13.61 12.10 14.41 40.6 23.9 221 2885 178 439 244 2810
190x65 17.29 10.87 9.97 1278 37.1 221 187 2593 203 577 244 3417
130::75 13.06 8.81 9.03.1030 22.4 175 176 19.16 258 509 29.6 3543
50x65 1164 6.80 854 8.99 202 146 157 16.83 219 49.0 261 32.31
150x35 1219 10.63 10.63 1115 256 213 239 23.58 168 42.1 199 26.27
SEm+ 107 050 090 095 37 19 14 214 L6l 581 18 2.12
cD.at5% 3.04 141 NS 263 106 NS 41 642 457 NS NS 591
N x Spacing
SEm % 187 149 246 096 644 338 249 250 2.79 10.06 328 374
CDat5% NS NS NS NS NS NS NS NS NS NS NS NS

1976-77 and early ces-
1976-77 and 1977-
ering and
t back to

during August in
sation of rain during
78 when the crop was in flow
fruiting stage, caused severe se
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

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-
tion 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-4’
under rainfed condition. The result 1s
in agreement with Garg (1964) and
Sanap et al. (1978). The number of
bolls per plant differed significantly
during 1975-76 and 1977-78. The pool-
s showed that the nitrogen

ed analysi
gnificant effect on

application had no si
the boll number per plant.
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The data on the effect of spacing
revealed that the differences in seed
cotton yield were significant during first
and second year only. The pooled ana-
lysis indicated that the spacing of
120 x 50 cm? was at par with 90 x 45,
90 x 60, 90 x 75, 120x 35 and 120 x65
cm? spacings, but it was significantly
superier to rest of the spacings. The
spacings of 90 x 49, 90 x 60, 90x 75,
120 x 35 and 120 x 65 cm? were supe-
rior to 150x65 cm? while 90 x 45
and 90x 60 cm? were superior over
150 x 75 cm?. The spacing 120 x 50 cm?
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 120x50 cm? gave higher dry

TABLE 2

GA :

stalk yield and was g j
150 x 75 and 150 x 65 lez FenGh
ber of bolls per plant w:—ﬂ :
in the first year but nfrn~?i

during 1976-77 and 1977-7g

ergr
- num

The interaction of nitrogen ,
ing and other interaction vi, A *Pac..
spacing, year x nitrogen and’ ;:dr x
mtrogcn X Spaclng were not Si-a.l"x
cant for seed cotton and st gy,

alk v;
well as number of bolls per plaY;::lds %

Quality:

It was observed that the ginn;
percentage, fineness and maturity CI:)_
efficient decreased with the increas in
level of nitrogen while other charagter
did not show any definite trend (Tabe
2). Practically the qualitative charac.
ters remained unaffected due to diffe.
rent spacings. The reduction in gin.
ning percentage with the increase m
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, mity micro- Coeffi- gftex.
length, mm ratio, naire cient
mm %

N-Levels, kg/ha

50 27.9 3.7 31.1 47 3.7 0.80 46.6

11053 27.?] 31.8 31.0 48 3.5 0.78 4'5-}‘

28. 31.7 31.1 : 0.78 46.

ng, cm? 47 3.5 7
90 x 45 27.0 32.1 31.1 48 3.6 0.79 6.
90 x 60 27.8 32.2 31.0 48 3.6 0.79 463
90 x 75 28.0 32.4 31.2 47 3.6 0.79 o

120 x 35 27.8 31.3 30.9 48 3'4 0.77 40-3

120 x 50 27.8 39.3 31.0 i 3-? U:BU 45‘).f

120x 65 27.7 31.8 30.8 48 3.6 0.79 462

150 x 35 2% 3 33123 ; [} ; é 47 3.4 0.77 46.8

3().¢ 48 3.6 0719 -

— e

I
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f Bﬁed and dry stalk

—
—

Oil

Trcatments Cotton seed
Content S flolk
N% PY% K% o ’ . -

et /o N, P9, Ko,
N-Levels; kg/ha T

0 3.31 1.24 3.10

130 3.40 1.20 3.10 2222;33 3975 0.262 2,51
0 3.49 1.17 3.04 91.20 i 0a 0247 .53
B . 0.219 1.13
90 x 45 3.51 1.24 3.13 22.13

90 x 60 3.48 1.20 3.13 23.05 g:gi g;g o
90x 75 3.22 1.23 2.98 22.18 0.90 0-234 :;5
120 x 35 3.49 1.18 3.03 22.33 0.98 0.266 1'33
120x 50 3.52 1.28 3.15 22.01 0.99 0.269 1‘32
120 x 65 3.27 1.23 3.06 23.36 0.91 0.255 1-28
150x 75 3.16 1.14 3.10 22.26 0.91 0.247 1:20
150 x 65 3.24 1.25 3.05 22.50 0.88 0.225 123
150 x 35 3.25 1.19 2.93 22.96 0.86 0.253 1.13
tional nitrogen might have been utilized ACKNOWLEDGEMENT
in the synthesis of seed material as ob-

The authors express thanks to

served by Verma et ol. (1965). Iyengar
(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-
Eiiorug and potassium content decrea-
Obse (Table.g)' No definite trend was
Th W.Cd with the different spacings.
dc:re,lflcrease in nitrogen application
no d:‘;C(‘l the oil percentage. However,
| erelmte trcfld was observed with tl.lc
Othey EFl spacing. Similar results 11

Y Bhal -sced crops were also rcportf:d
Chel} n and Singh (1973) and Mit-
et al, (1974)'

1.C.A.R. for providing necessary funds for
this study. The assistance of members
of staff of this project for conducting
this experiment is also acknowledged.
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” timation of Useful Rain for Groundnut Crop (

in Saurashtra Region

Arachis hypogaea 1..,

K. R. Patel! and P. D. Mistry?
ABSTRACT

gffect of rainfall distribution on groundnut ecr 5
concept of “Useful Rain” which was determj op was studied by employing the
. ined on daily basis. Reported yield £
!foundn“t in Rajkot, Keshod, Mahuwa, Bhavnagar and Jamna : ported yield for
gion Was found linearly related with useful rain. The correlatigo:r - :“.""Shff# Re-
ween reported and estimated yield for above places was found i{: l:mt ¥ E).et-
0.715, 0.666 and 0.849, respectively. The relationship was highly signifi “}-69? 0.557,
places except Keshod where it was only significant. The use of u:ef;j r:“ino'.:amt or all
meter in rainfall crop yield relationship is observed to be better than tota;sra?rfara-

INTRODUCTION

In India, the area under ground-
qut cultivation is reported to be about
69.0 lakh hectares with an average
yield of 840 kg/ha and thus accounts
for about 379 of world average area
and 33% of world production (Ano-
nymous, 1975). In Gujarat alone this
crop is sown in 19.82 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 1O
the plant during the crop growing
scason, It becomes even more impor-
tant for groundnut cultivation 1n areas
with  untimely and scarce rainfall.

L. Associate Research_gci;:tist, Reg
2. Head of department of Physics,
cultural] Meteorology, GAU, Anand Ca

jonal Sugarcanc Research Station
Maths and Agricultural Fngieer

(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 that, 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 uSc‘h..l'l
rainfall for groundnut cultivation  1n
Saurashtra region.

, GAU, Navsari.
ing and FProfessor of Agrni-

mpus, Anand.

9i



98
MATERIALS AND METHODS

The geographical situation

Location

' ons o study are give
of various stations under study g

in (Table 1).
TABLE 1

Location of various stations under st:dy
of groundnut growing area (Saurashtra
Region'.

District

Sr. Station Latitude Longitude
.\'l“-

I Rajkot  Rajkot  22°18'N 70°47'F,
2. Keshod Junagadh 21°.18'N 700.15!]3
3. Mahuwa Bhavnagar 21°.05'N 710.4?’13
4. Bhavnagar Bhavnagar 21°.45°'N 720.12-E
5. Jamnagar Jamnagar 22°.29°N  70°.04'E

TABLE 2

)

Source and Period of data;

Daily temperature  data
period 1960-61 to 1974-75 were collec.
ted from the India Mrtlr:rr;lr,g].«;;,l De.
partment, Poona and Meterologic S
tion (Air Port), Ahmedabad. The flaily
rainfall and crop yield data were ob-
tained from the office of the Director
Agricultuer, Gujarat State, Ahmedahy
The data on soil physical characterisgc
(Table 2) utilized in this study were
taken from the record of different trial
-cum-demonstration farms situated j
respective districts,

the

n

Soil physical characteristics data of various stations under study.

Depthof — Depth of water at field capacity (FC) and permanent willing percentage (PWP), mm

ef fective T
fof RAFKOT KESHOD MAHUWA BHAVNAGAR FAMNAGAR
Zong, mm — == =
FC  PWp FC  PWP FC  PWP FC PWp  FC PWp
150 54.6  30.9 58.0 325 57.6  25.4 49.7  25.3 54.2 232
300 1283 729 1169 651 1134 468 101.8 54.6 1065 417
450 2026 1149 1833 97.6 1724 70.3 153.3  83.8 161.9 7715
600 2749 1569 2511 130.2  234.0 965 205.4 1123 2110 938

Useful rain:

Useful rain for the purpose of this
study was defined as the amount of
rainfzll, which charged the sojl mois-
ture «

“lorage in plant root-zone after de-
ducting he potential

: Cvapotranspira-
on loss. The rainfall in excess of field
calacity of root-zone received  during
the d

ay aftey deducting
porranspiration, was ¢
bined Joss due (o runofl
deep drainage
maining

potential  eva-
msidered as com-
. percolation and
(Lowin, 1972). The re-
amount of rainfa))

alter dedye-

tion of these combined losscs was consi-
dered as useful rain. This moisture S
stored in the root-zone of soil for subse
quent use in the dry period. In othef
words useful rain has been formulctc‘d as
RU = TP— [(TP-FC) — PE]
Where:
RU = Useful rain in mm
TP

1

Total precipuion =

received 1 10

N . yanspl

Potential evapottd :ﬂn
ration in

<o oin M
Ficld capacity 11

PL

IC
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potential Evapotranspiration:

The daily potential cvapotranspi-
ration Wwas calculated by using formula
of Thernthwaite (1948), and was ad-
wsted by multiplying with the day
Jength factor ‘I for different months of
(he 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 period, days Root depth,
plant growth cm
Germination

and vegetative

development 0-22 15
Flowering and

pegging 23-50 30
Full pegging

6 pod de-

""‘“-l"JiJI{H:nt 51-80 45
Maturity 81-100 60

—_—— p— SR——

Relating yield with estimated
useful rain:
estimated

The expected yields were
trend

for cach station by fitting the tr
“Quation of {he form y=a+ bx. The
4greement hetween the estimated yield

JROUNDNUT CROP 99

.Tm.]. reported  yield was tested by the
correlation cocfficient ‘R’

RESULTS AND DISCUSSION
I'he useful 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 1is
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
linear (R>0. 557) fitting a linear equa-
tion of the form Y=at+b x (Table 4).

TABLE 4

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

under study.

Station Linear equation ‘R’ ‘R’2

Rajkot Ye=
49.95 +1.530 RU  0.696%* 0.484

Keshod Ye =
322.42+1.558 RU  0.557* 0.310

Mahuwa Ye=

(-70.35)+1.497 RU 0.715%¢ 0.511

Bhavnagar Ye =
04,14+1.286 RU
Yes=
(-71.62)42.270 RU 0.840%*

0.666F* 0.4+

Jamnagar
0.721

¥Significant at 3Y, and
YezExpected yield, kg/ha.
RU=Depth of useful rain per unit area, mn.

*Far 1Y, level
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The value of ‘R’ indicating the
closcness of fit was highly significant
for all the stations cxcept Keshod,
where it was observed only significant.
Similar findings have also been report-
ed by the other research workers. Gango-
padhyaya and Sarkar (1970) conclud-
ed that about 75 per cent of the total
variation in vyield could be account-
ed for the rainfall distribution constant.
Lewin (1972) estimated soil moisture
fiom 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

GAU RES. ] 1982. . (2}
below the critically chosen leve] (
on a day during the growth i
duced the yield by one-half
cent of the potential yicld.

and Staple (1965) have ShOWrIfahtine
rainfall distribution during the Seas;t
gave better estimation of vyield than
equation using total seasonal l‘ainfaﬁ
only. Joshi and Radder (1975) in ,
field experiment observed very |,
yield of groundnut mainly due tq '
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.

10qd re.
Of a per

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

during 1960-61 to 1974-75, mm,

Year

Rajkot Keshod Mahuwa Bhavnagar Jamnagar
Total  Useful Total  Useful Total  Useful Total Useful Total Usful
rain rain rain rain rain rain rain rain rain rain
1960-61 523.0 312.6 525.0 347.7 413.3 393.5 4922.0 281.1 296.1 2078
1961-62 742.6  480.8 1233.0 606.0 672.9 582.8 4557 399.8 952.4 593.1
1962-63 339.7 299.9 7424 456.0 532.1 366.1 349.2 276.6 2754 2513
1963-64 470.5 381.0 624.6 3844 584.1 410.4 601.4 409.7 2213 2069
1964-65 751.8  401.2 e — 6824 550.6 4940 313.7 5639 3214
1965-66 450.8  273.4 5154 351.3 441.6 372.3 394.1 377.6 3043 2639
1966-67 4355 373.0 5185 3395 274.3 220.6 5162 3947 260.6 240
i?m-sa 426.8  307.0 816.4 490.9 521.5 398.9 558.9 498.5 727.3 3227
A 8
iji :J 589.4  308.3 574.8 246.1 446.3 300.0 719.5 2547 93745 2082
969-70 306. . 20
s 06.1  256.3 649.5 308.7 618.9 409.1 455.6 342.4 280.6 193.9
o 11498 503.5 7845 4786 8715 564.9 13710 5389 7132 HI*
- 533.0  366. 3194
197273 20 3666 889.9 4029 8022 5515 5277 3957 6949 P
342.3  167.0  483.1 1303 ; . 9996 1122
197374 . 307.2  262.4 191.9 1413 2290
" 3195 2917 8003 9765 ¢ . 4.6 4937
ik e S 2765 6376 438.6  808.0 4315 4940
106.0 1060 3300 3380 966 05 I
S — 338.0  266.8 2577 106.0 106.0 10 28290
A 99, 86 678.24 368.41 538.18 405.29 339.48 339.48 433.28 3

i 3

R — e
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rhe results obtained in (hig study
i ‘._nnt,'-nst o those  obtained by
'lmshi and Kabaria (1973), who found
(hat ﬂ*‘“'“ﬁ" tl-u‘, total rainfall nor (he
Jumber ul' rainy tl;}ys had any rela-
;onship with the }mtl(l of groundnut,
However, they mentioned that only once
. three years, the distribution of rain-
all was favourable for the bunch ground-
qut in Saurashtra region. It is in-
conceivable for the rainfed crop like
groundnut  to accept that the rainfall
pas no relation with yield. What is
more important 1s consideration of rain-
pll in terms of the apporpriate para-
meter contributing the effective rainfall
for the purposc of the crop perfor-

mance.

Though correlation coefficient  is
satistically significant under the Null
hypothesis R = O, the regression equa-
ion 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 Wwas
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 fqr
plant growth. Hence careful analysis
of temporal distribution of rainfall, pre-
ferably on a daily basis, was ess?ntlal
for realistic assessment of soil mOIStUIe
accumulation,

]II I‘ '1 L]
USEFUL, RAIN FOR GROUNDNI T CROp
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Field Evaluation of Some Insecticides Against Stcm Fly, Mils,.
gromyza phascoli Cogquillete Infesting Green gram, Vigna radiq, L)
Wilczeck”®
H. N. Vyas and H. P. Saxena**
Division of Entomology,JARI, New Delhi
ABSTRACT

Stem fly, Melanagromyza phaseoli Coq. is an important pest of green gram during carly
stages of the crop growth and it considerably reduces the grain yield. Field evalug.
ton studies revealed that 49, seed treatment with carbofuran, phorate anq
disulfoton were effective in controlling the stem fly in green gram. Among the twe
granular formulations, phorate, 10G proved better than disulfoton 5G at both the dosg.

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 109, 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"

the time of sowing the crop is an
effective treatment against this pest on
surnmer moong. According to Verma and
Pant (1975) soil application of pho-
ratc @ 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 (1960)

¥Part of thesis of the
New Delhi.

senior author approved for Ph.D. Degree of P. G. School,

(Received on Janu,. 28, | 940)
reported that seed dressing with 509,
phorate or disyston @ 2 and 8 1b/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 Agr-
cultural Research Institute, Delhi during
1976-78.

MATERIALS AND METHODS

, Replicated experiments were car
ried out using disulfoton 5G and ph?-
rate 10G @ 1.0 and 1.5 kg a.i./ha, 1%
29, and 49, seed treatments with dv
sulfoton and phorate and 4% s':‘c‘dT
treatment  with carobfuran. 4Pi“
variety of green gram was sown @ 1"' 8
ha with row to row distance of 0.30 o
There were 6 rows of 3.5 m length *
the plot size was 3.5 m x 1.8 nv

IAR],

X¥Ceriine Fo . , i-12.
Senior Entomologist (Pulses) and Chairman, Advisory Commitiee, 1ARI, New Delbi
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disulfoton  5G and phm‘a!c
pli(‘d by Ms. Baym.' India
106 sup M/s. Cynamid I!ulm Lid.,
pid. A cly were applied in furrows be.
,-pspfft“j.n‘q the sceds. Sced treatments
e so;*t‘sg chemicals were given by
1 ‘tnlq 50% powder in laboratory
pf'PmtcEllﬂi‘:al material received from
oM ufacturers and  the sceds were
the “(‘1 by using white acasia gum as
treald ¢ agent. Carbofuran 50 SP sup-
S:-:ii}:{llti*' v M/s. Rallis India Ltd., was
P

"od for treating the seeds.
1y

Total number of plants and the

ber of plants infested by stem fly
n,l{“, counted in three rows in each plot
“_.‘“H the crop was about 4 weeks old
“r?g the percentages of plants damaged
o the stem fly in various treatments
vere calculated. The data thus obtained

TABLE 1

SAXENA : EFFECTIVE INSECTICIDES 1oR STEM 11y

103
Jeere -mlhi“:‘|""1 o arcy gin = an
t]‘:u_mlm-m;inml valueg and anal ‘;rrﬁ
tistically, yse

RESULTS AND

ular
Sta-

M : DISCUSSION
can _values  of AVErage perce )
ges ol infested plants ‘hr e percenta

y stem fly in

various insecticidal treatments are pre.

sented in Table |.

Perusal of the data reveals that the
average percentage of infested plants by
the stem fly during kharif 1976 ranged
from 1.70 'in 49, seed ‘treatment with
carbofuran to 13.49 in control, All the
insecticidal treatments showed signifi-
cant effect in controlling the stem fly,
however, 49, seed treatment with car-
bofuran was the best followed by pho-
rate 10G @ 1.5 kg a.i./ha. Soil appli-
cation with phorate 10G and disulfoton 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).

Percentage infested planis by stem fly

- Summer
Kharif
f
Treatments T 7977 1977 18913
Disulfoton 5 G e - (17.34)
‘3 1.0 kg a.i./ha 10.15 685 -
Disulfoton 5 G 5.68 9 (13.63)
; 14.43) (19.59) -
@15 kg a.i/ha ( - . —
19, seed treatment 8. 6 -
with disulfoton (18'4 ) 11.58 9.23
2%, seed treatment - (21.09) (18.30) 2.23
with disulfoton — - (8.20)
*9 seed treatment - 2.98
¥ith disulfoton — - (10.97)
Puorate 10 G - 9.19 —
@ 1.0 kg a.i./ha 4.92 P
Phorate 10 G 2'%%) (13.77) (7.89) _
'-7,9.1‘3 kg a.i./ha (12'74 =
7 seed treatment ' 9.69 -
:":IFI'A phorau; (1548) 1083 (t;-f’g) 5.4
1. seed treatment - (10.85) . :.Ll)"\)
"“ﬂ* phorate — “:' "..,
wiri, m;d Lreatmen - 38 1.78 l\:-.' 55)
! phorate . 2. 18) e
r-J.” Seed rlf"chatmcm ]'?U) (B-H_g} r131"11‘! l,"lt;g)
“:Lh carbofuran ii(‘:?’ 1?""’; (20.51) "'._,_:13
itrol (untrcalﬁd) (22(;7) (Z(:t:?) 494 4.64
- : ; 7.11
% Ery, 1.92 1.85
D @ 59, i

Ote; Figi—— , - angular
' Figures In parentheses arc means of

transformed valucs.
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Almost similar trend in the .r(‘sult,s
was also observed during k.lmr'.e_'./ 19?7
but phorate 10G differed 5;1gmﬁcaml‘yr
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 Sl{Pe'
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 49, seed
treatment with disulfoton and phorate.
There were also non-significant diffe-
rences among 49, seed treatment with
phorate, 49, sced treatment with di-
sulfoton and phorate 10G @ 1.0 kg
a../ha. Disulfoton 5G @ 1.0 kg a.i./ha
and control (untreated) were at par.
This indicates that the reduced dose of
disulfoton was not effective against the
stem fly as compared to the same do-
sage of phorate 10G.

The results, thus show that the
treatments with 49, seced treatment of
carbofuran, phorate and disulfoton were
more effective in controlling stem fly as

GAU RES. J. 198y, - 2,
compared to the rest of the treatmen,
Among the two granular fhrmulatim;'
phorate 106, proved better thay d
sulfoton 5G. The eflicacy of Phorat,
and disulfoton granules and sced yp,,
ments with these insecticides aye in
close agreement with such results ..
ported earlier by various workers (Sa.
xena et al., 1972; Verma & Pant, |975.
Ghar and Maksond, 1960). Howeye,
the information regarding the bioe{ﬁ:
cacy of 4%, seed treatment with carho.
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 C
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ABSTRACT

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.
per cent of their respective average strength in the herd. Lo
ing troubles (20.07%,) tuberculosis (6.69%) and old age (

sons for disposal of cows due to sale.
and diseases (72.19%,)

54t 6.26 and 12.21% 0.62
w yield (40.49%)" breed-
5.639,) were the major rea-

Similarly’ accidents (10.98%,), old age (6.85%)
were the major reasons for disposal due to death. Tuberculo-

sis (30.10%) and tympany (9.59%) were ohserved 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 purposc. Disposal due to death constituted of 10.857,
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 2.45t+ 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.

INTRODUCTION

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,
Morcover, it also aids in making rapid
improvement through slection.

Large quantum of information is
available on this aspect for herds of
“mperate countries (Seath, 1940, Asdell,
1951, Teech et al. 1960; White and

(Received on Spt. 17, 1979)

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 somc 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
Kankrej cattle breeding farm at Insti-
tute of Agriculture, Anand. Since the
main objective of the study was to ana-
lyse the causes of disposal of cows and
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heifers, the herd registety lm'lh‘ :I.Illli:‘::l-;(l‘:
register and sale register Wt

critically. In order to compitl
of ptﬁdu-:tinn the m'm"all |
dailv milk production of the ol
herd in a given year and the :wcmg(i
daily milk production of the cullec

animals for the previous  ycal were
considered.

o
average
whole

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

units.

TABLE 1

GAU RE, 1, 198
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RESULTS AND DISCUssg
Disposal of cows:

Analysis of the data g
average annual  disposal :
90.54 % 6.26 per cent of
strength of cows. The I”‘J-pr:’rr €rage
served in this study is in arm ob,.
with the findings of Seath (If;({f?-Pm”“*
dell (1951), Leech et al (]960}’ As.
O’connor and Hodges (1963) fOrJhan.-]
of temperate climate. erds

Analysis of the data furth
ed that 79.55 per cent of ?Lere\t]"al-
disposal of cows was by sale and 26) Efl
per cent due to deaths. Various cau :
of disposal with their respective sees
centage are presented in Table 1. e

10N

h"’W{:ti b
of

Causes and percentage of disposal of cows.

Disposal by sale

Disposal due to death

Causes Number % of % of Causes Number % of % of
culled sold total culled died total
disposal disposed
Low yiel o
B,c‘:d)imd . 115 - 40.49 32.22 Tuberculosis 22 30.14 6.16
i ng trouble 57 20.07 15.97 Weak 12 16.44 3.36
ol 23 8.10 6.44  Accident 8 10.96 2.24
31 2qe osis 19 6.69 5.32 Old age 5 6.85 140
Breeding purpose 113 ie - o i 7 S0 H
Mastitis : 4.23 3.36 Other diseases 18 24.66 5.05
Blind teats 3.17 2.52 Unknown 1 1.37 0.28
Ot rene 8 28 2.24 '
reasons 25 8.80
— : 7.00
Total — i
284 - -
—— *_*___1_00‘00 79.55  Total 3 10000 208
From Table it cov v o T s
e con JE L can be seen ¢ o 0150
10; u’“{ sold, 40.499, were hhat of 30.149, due to tuberculosis and J-’-U:'Is"
tr ield, 20079 due 1p uce to  due other diseases and unknown reasor
5 (;'l';blts’ 6.69¢, :J ue ‘0 breeding
.0 ‘-'/fu due { [0} S (V] l|.Ih('l'(:ul 18 T ; o0
0 other rtas‘cj.:;%d 4ge and 19.3]9, (:’::{’ - “ll"l results are broadly 1 ‘g’f-uh
; Of the otal deaths 6 ‘ l(];‘(;z;t} with those rc‘portcd r'b}’ hite
0 old age, 10,960, i:l L::‘.BS';/“ died dye 940), Becker et al. (193‘”’ pDest

Lo aceide nts,

and  Nichols (1965) Dutt ant .
‘ . y77)
(1968) and Chhikara and Balain® (157
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Thus, analysis of the data very  reproductive disorders and  fuberculosis
early indicated that low milk yield, &S mmpn.r:: to this study.
¢ eding trouble, old age and extreme- Production level and disposal of
brc high incidence  of  tuberculosis €OWS:

were thc major reasons for disposal of The production levels of the cows

Chikkara and Balaine (1977) sold due to different ’
;%;?fvcd considerably low incidence of sented in Fjgur’e ‘ir.cm reasons are pre

Figure-1 : Performance level of the herd and
the cull cows.
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A = Whole herd.
B = All cows sold. |
C = Sold due to low production.
D= Sold due to breeding trouble.
E = Sold for breeding purpose.
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From Figure 1 it can be seen th}ll.
the average daily milk production of
the whole herd was 4.75 2 0.39 kg,
whereas the average for all cows sold
was 3.0320.09 kg. Thus there was a
difference of 1.72 kg (36.219,) in the
average daily milk production of who.lc
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 639, 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 22.559, was due to deaths.
Of the total heifers sold, 43.479 were
sold with dam (being unweaned herd !
10.71%, due to breeding trouble, 18.909,
for breeding purpose and 26.929%, due to
other reasons, Of the total deaths,
10.859%, died at birth, 19.53% due to
accidents, 63.119% due to diseases and
6.5% due to unknown reasons, Hop-
wood and Weaver (1949) and Dhanda
and Khera (1957) found lower propor-

'tion of sales and deaths than recorded
in the present study,

GAU RES. J. 198y o
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Natural Outbreaks of Infectious Bursal Diseas,

(Gumboro) in Chickens
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ABSTRACT

A study on natural outbr

eaks of infectious bursal disease complicated with o

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.

INTRODUCTION

Infectious bursal disease (Gum-
boro) was first reported by Cosgrove
(1962) from Gumboro town of U.S.A.
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.
in 1971. Infection at an early age with
infectious bursal disease virus (IBDV)
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
bronchitis (Giambrone ef al. 1977).
ﬁzce‘gllg’rcfrivfzrethf: state of Maharash-

2 Iincreasing reports on

-
* 3 - .
Present Address: Assistant Professor, Department of Pathology, Gujarat College of V

Science & A. H., Anand -388 001

(Received on QOct. 24, 1980)

failure of ND vaccination particularly
in broiler chickens due to immung-
suppressive effect of IBD (Ajinkya et g,
1980).

MATERIALS AND METHODS

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 CDFg
vaccine upto 5th day of age.

Eleven

Frequent visits were made to the
farms and clinical symptoms, morbi-
dity and mortality were recorded. De-
tailed postmortem examinations of 91
birds were carried out and gross lesions
were recorded. Pieces of BF and spll::fin
were collected aseptically for detection
of IBDV by agar gel precipitation (!
(AGPT) and New Castle disease virus Y
haemagglutination inhibition (HI)
respectively .Serum samples from tha
recovered birds from all the farms W
collected at the time of slaughter 10f
eterinar¥
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pRAJAPATI & JALNAPURKAR:

jetecting  precipitating antibodics
AGPT-

Monospecific IBD antigen for AGPT
nd for prodllf:ti011 (ﬂ' antisera in ral.-
bits Was obtained from the Interyet
[nternational B.V. Holland. Antiserum
against IBD antigen in rabbits wag
raised as per the standard methods
using complete Freund’s adjuvant. Se-
rum samples and 109, bursal suspension
in broth from each bird were subject-
od to AGPT (Jayaramaiah and Mal-
lick 1975) for detection of serum anti-
bodies and viral antigen respectively.

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 fea-
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 e
4. (1980) observed similar symptoms
of IBD in ND uncomplicated and
“mplicated birds. The course of the
seasc was on an average 3-7 days
““”minaling in death or recovery.

. Morbidity rate varied from 307~
0% with an average of  62%: I'he
av.tragfi mortality observed in uncom-
Plicateq flocks was 13.39, while it -
Creageqd to 27.59, in those flocks super=
Jlected wigy ND.  Mortality patter®
" bogh the cases characterized by

STUDILS ON CHICKENS

111
reaching peak halfwa
case period. Mortals
was - considered ¢,
Importance by pyyk
grave and Faragher (1970). The over.

all ‘mortality in outh '
_ ] reaks of IB
noticed by ~ (g grove (1962 )J, F:-')Zﬁ:?

(1964) and Parkhurst (1964) was within
the Tange of 1-159%, the average
mortality being 5-6%,. However, By-
grave and Faragher (1970) recorded

36% mortality during 29th  to  34th
days of age.

y through the clis-
Y Ppattern in [Bp

be  of diagnostic
hurgt (1964), By-

T_hc 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 e al. (1973)

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 bursal 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 obscrvcd‘ by
Mohanty et al. (1971).. In ND com-
plicated birds lesions like \
ges 1n proventriculus, 'cucml‘ tomsils
and small intestine w}th lllt.-'l.lUvUillh
observed. Similar ub.slcwm
also made by the Ajinkya
haemorrhages
intestinal  mu-
uncompli-

haemorrha-
({8 nsils

were also
tions were ‘
et al. (1980). However,

in prnwntrirulur and

also observed 1

(Nl were PV 9 ‘-1-’

"fl: 1 1BD outbreaks  (krascr tl},?lr:)

((.‘)t't et al 1973 and Onunkwo 19/9).
O .
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Serum samples werc collected at
about 8th week of age, i.c. 2-5 weeks
after the onset of the discase. 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-
ples 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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Genetic Variability in Ragi'

R. B. Sarvaiya,? K. B. Desai} and M. U.
Kukadia4

Sorghum Research Centre, GAU Navsari

Ragi (Eleusine coracana Gaertn.) con-
stitutes an 1mportant crop for the sou-
thern India. It is also grown in the
tribal areas of Gujarat State. Despite
of being one of the hardiest crops
grown under dryland agriculture and
having high nutritive value, very scanty
work has been done for improvement
of this crop. To study the extent of
variability present in the genetic stock
maintained at Hill millet Research
Station, Waghai, forty entries were rais-
ed in a randomized block design with
three replications, Each strain was
provided three-metre long plot consist-
ing of three rows with 30 cm inter row
and 15 cm intra row spacings. Ten
Plants were selected at random from
tach plot for recording the observa-
tions, The mean values were used for
analysis of variance and covariance.

| Part of thesis submitted by Shri R. B. Sarvaiya to the

Cc'oefﬁcients of variability (Burton, 1952;
Miller et al. 1958), heritability (Bur-
ton and de Vane, 1953) and genetic

advance (Johnson et al. 1955) were
computed.

Highly significant varietal diffe-
rences were observed for all the cha-
racters (Table 1) suggesting the pre-
sence of sufficient genetic variability.
Varieties Dibyansinha and T-20-1 and
dwarf. Bolder deed size was possessed
by HR-374, TNAU-9, PR-1044 and
BR-407. Varieties PR-722, JNR-981-2,
PR-202 and JNR-1008 were high-
yielders. Among the twelve characters
studied, maximum variability was ob-
served for plant height (73.53 to 127.07
cm), followed by days to flowering
(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.

Gujarat Agricultural University in

partial fulfilment of Master’s degree in Plant Breeding.

2 Assistant Research Scientist, Rice Research Station, GAU, Vya

3 Research Scientist (Sorghum), GAU, Navsari.

ra, Gujarat.

4 Assistant Research Scientist, GAU, Athwa Farm, Surat.
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TABLE 1

Mean values and geneﬁc parameters in vagi.. o

Name ; Sonrce  Days fo . a1l Plant *N’_ml”f"ﬂ L ""z"'”l [};Bﬁrﬂ';_ -
;arlr! per cent height of tillers of main of mm;

’ ,r.'n.emn;: (fm_)____ I ""rk"“d (¢m) m"ﬁ’ﬂffl';m
KM-1 ~—Grknown 84 108 6.4 r{s [ -
K\[_] q 75 | 13 4-0 9.2 f

M-1: e ‘ 4.1 9.5 it
ES-9 up a1 116 ) 6
sy ; 118 4.0 7.9 4
PES-18 uUP 90 9 = 6.9
JNK-380-1 MP 88 112 5. 8.3 61
TNAU-46 TN 77 94 5.0 7.9 63
PR-1044 AP 96 119 4.3 1.5 5.9
PR-1091 AP 81 105 7.0 8.2 55
B-4-10-56 Ori 94 115 5.5 7.4 5.6
VR-415 AP 89 106 3.6 11.4 73
HR-231 KT 99 93 3.3 9.9 8
HR-344 KT 100 114 4.5 10.2 6.4
HR-374 KT 97 111 4.3 8.2 61
PR-202 AP 96 120 4.7 8.3 6.4
00-10 00 98 96 4.2 8.8 £e
T-25-1 Ori 72 88 6.4 7.0 59
T-20-1 ,, 68 73 - 5.7 6.7 o
D_lb}'amn.ha 5 68 76 5.4 7.1 40
T-36-B 2 74 82 5.9 7.0 4.9
PES-144 UP 72 87 :

6.3 7.4 48
cO-8 00 71 83 5.9 71 e
PES-172 UP 83 100 3.7 9.6 i
VL-7 8 7.6 5.1
25 85 120 4.1 3
PPR-1791 AP 95 114 a5 8. 6.7
PR-717 AP 93 119 - 9.8 6.2
INDAF-5 KT 105 %6 7.5 8.3 6.2
HR-23 A KT 113 a1 2.9 10.1 75
TAH-85-3 KT 99 10 3.1 10.2 5.7
Sodangi-6 Ori % 1 ;’ 3.9 9.8 6.4
JNR-1008 MP 92 . 5.7 7.8 5.8
PES-8 121 5.2 8.4 5.8
v 92 12
JNR-852 MP o 2 4.6 8.0 6.0
JNR-98]-1 MP o 121 6.0 7.8 5.9
TNAU-9 TN e 116 5.9 7.6 59
HPR-7-6 Unknown 05 118 5.9 1.6 5.6
: Bihar 3.8 10.2
GN-] e 86 115 ;
Guyj 10 6.8 9.5 6.4
2"':‘4“ 8; 98 3.5 10 4 8_2
( l];hl'r / 0 103 4.9 8.5 5‘?
C B r/ l 10 0.4’ 0.2 U.%
64 1 . 1.2 0.3 32
62y 118.1 ; 15.7 5.4 4
62 117.1 %37 1.9 1.4 “';
Gey 1.0 ,m"‘_’ 1.3 1.9 U-l
h2(b) 12.3 13 » 0.6 0.2 3-5
CA 99.1 8% :i 23.4 13.1 ;tﬁl"’
GA % of mean 22,1 2'(."‘ 68.8 85.5 'j‘
[#] . i I
25.2 <4 1.9 9.1 230

25,1 40.0 25.0
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Days to 50
per cent
malturily

i

114
123
119
120
105
125
104
125
124
123
129
115
123
107
97
91
91
98
97
96
120
106
89
120
124
124
133
131
238
127
122
125
124
125
124
123
120
114
130
116

Weight .-
! of ';mn'rs fl!y:::::; ( .',I.f,; ,-; :
ouarfteadys (om - ' Yiele
Mt L_E(fi)_l miﬁﬂ‘rj';";lj(—;@-—ff{ _f,:g‘,?_.l ! (gm)
a4 15.2 12,6
7-7 18‘3 12.6
6.8 21.0 1.8
5.7 25.2 18.4
5.2 20.,2 15.0
6.6 995 17.3
6.4 13.3 115115
71 15.4 11'{3
681;3 19,0 14.2
8.0 213'1 14.3
6.3 s 19.3
2 14.6
4.1 15.1 197
2.9 10.7 85
3.0 o8 i
3.8 11.9 L
4.6 14.5 195
y i 8.3
Gt 15.7 134
- 15.1 125
4.5 : 14.2 11.9
oy 20.2 13.1
73 19.6 12.6
7'2 20.7 l?.l
8.8 26.5 22.1
8.3 12.6 0.5
6.3 10.0 7.7
- 18.5 13.7
7.4 20.7 15.2
7.7 22.4 8.8
8.1 20.8 17.7
7.2 33.0 17.1
6.7 22.3 18.4
6.4 17.0 12.7
6.0 20.8 17.6
10.2 24.7 18.8
6.5 17.7 14.1
0.3 1.1 09
0.9 3.1 2.0
8.9 10.7 {1.4
3.3 921.2 15.3
2.9 17.6 lZ.l:l
0.3 3.6 2.6
96.1 93.6 25.0
$9.4 #2.8 $2.0
3.3 7.8 t.:. :
50.8 44.3 - -lt;.-.”

e —

Stram
weight
per plant (gm)

M5
21.6
26.0
26.3
21.6
23.3
25.0
23.6
313
18.3
21.3
34.0
22.5
34.1
18.6
13.3
8.6
1.6
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
31.3
23.5
22.6
38.3
33.3
30.6
20.6
23.1
23.6
23.3
2.0
5.7
15.1
68.4
62.2
0.2
33.7
go.8
15.4
66.2
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f ,lfm fan. -“f
grain

eight (gm)

2.68
2.89
309
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
2.55
2.89
3.12
3.08
2.70
2.39
291
2.13
3.14
3.05
3.11
3.10
3.26
2.98
3.18
2.50
2.85
0.05
0.01
3.48
0.07
0.0o
0.0l
4.0
87.2
0.5
17.4



116

s [or difle-
aled that
compara-

The variance componcnt

rent characters (Table 1) reve
was

the genotypic variation
tively higher 1in 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 carhead, grain Yyield
per plant. weight of total earheads and
tillers per plant. Patnaik (1968), 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 are akin to the findings of Ma-
hl.ldeswaran and  Murugesan (1973)
with respect to high heritability esti-
mates for grain yield, straw yield, plant
hexght, carhead length and thousand-
grain weight suggesting that  straight
selection based on the phenotypic per-
formance would be rewarding.

GAU RES. J. 1989, 9 (2
)
Heritability cstimated i
junction with genetic  advance
pelhl i el
prove more P |m.d:c.|_mg th
advance made through selection (John
son ef al. 1955). Moreover, since ht.:?'
tability estimated in the broad qpn;
includes both additive as well ag pop,.
additive gene effects, it would be m“:
able only if it is accompanied by hig,
genetic advance (Ramanujam  apg
Tirumalachar, 1967). The straw yielq
per plant, weight of main earheaq
grain yield per plant, weight of totai
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-cffi-
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 economicC charac-
ters could be brought about through
coventional breeding methods.
(Received on Oct. 2, 1960)
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Effect of Application of Urea and
Ammonium Sulphate Blended
and Soil on

with Neem Cake .
the Growth and Yield of Rice

(Oryza sativa L)
P. N. Upadhyay and A. S. Patel
Gujarat Agﬁ(.'ultul'al University

Generally about 40 per cent .of
the nitrogen applied to rice is lost 1n
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.

I}-1 view of the paucity of adequate
experimental data on different techni-
ques of N fertilizer application and
n}tx:lﬁcatirjn inhibitors for Kyari land in
Gujarat State, the present study was
planned in the kharif scason of 1977-78
at _tht main Rice Research
Gujarat Agricultural University
gam under low land condition. ’

Station,
N'dwa-
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There were 15 treatmeng ...
consisted of combinations of che:hmh
thods of N application and ty, lrng~
of nitrogen along with a contrg] (Tev];gs
1). The experiment was Conductez le
a Randomised Block Design with "
replications. It was sown ang traLJlur
planted on June 22, 1977 and July ;13
1977, respectively. .

The soil of the experimenta] plot
was sandy clay loam locally known
Kyari land. It was deep having gooq
moisture holding capacity and slighty
alkaline in reaction. The status of toty
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 1. N-
trogen applied in the form of ure
blended with neem cake (M) rematk
ably increased productive tillers/m?
number of filled spikelets/panicle, test
weight and straw yield. This meth?
ultimately registered the highest g
yield of 5762 kg/ha which was Slgm,h:
cantly higher than rest of the ..I.ref:t:
ments. The lowest rice grain (8% 1'egj
ha) was produced under ured HPPlin-
as such (M,). The magnitud® ‘; M
crease was 15.6 per cent '

ull t
: Alization
over M,. Maximum net realizal
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INCREASED UREA EFFICIENCY

\pHYAY ET AL

uP

Effect of different treatments on yield, yield attributing characters and uptake of nutrients in rice.

TABLE 1
T reatmenis Productive  Filled spike- Test Grain Straw Total uptake, kglha Net rea-  Net incre-
tillers/m®  lets [panicle  weight, g yield kglha yisld, kglha — lization,  mental cost
N Py Oy K,0 Rslha Benefit Raiio
Method of N application:
M;-N from Urea applied
to soil in four equal
splits 237.87 189.50 14.853 4863 4598 81.81 25.17 126.59 2692 7.72
M,-N from Urea
blended with
Neem cake 285.62 232.62 15.449 5762 5412 100.89 26.24 158.11 3811 12.40
M,-N from Urea
blended with
deoiled Neem cake 261.25 194.37 15.204 5266 5005 92.48 24,29 144,14 3179 8.90
M,-9 from Urea (1 part)
blended with
soil (5 parts) 244.62 191.00 15.069 4869 4720 84.93 22.70 127.09 2681 7.89
M,-N from Urea, 80%
throughsoil + 20%,
through foliarspray 245.25 198.62 14.895 5012 4679 85.26 23.24 130.21 2873 3.31
M,-N from Ammonium
sulphate applied to
soil in four
equal splits 248.50 201.62 15.156 5135 5045 86.84 22.85 _- 138.96 2976 7.16
M.-N N from Urea =
mixed with sulphur 250.75 196.25 15.047 5110 4964 85.72 23.80 138.15 2470 2.38
SEm* 6.25 772 0.13 141.41 156.25 2.21 0.72 1.95 — —
C.D. at 5% 17.90 22.04 0.37 403.71 449.22 6.32 2.02 5.60 — —
Levels of Nitrogen:
N;-50 kg N/ha 232.67 191.82 14.933 4714 4488 77.74 22.52 126.21 u.wmm @.,.5
N,-100 kg N/ha 274.03 209.32 14.258 5576 5348 98.80 25.76 149.30 3377 6.52
S.Em* 3.35 4.13 0.07 75.33 91.25 1.17 0.39 1.04 — —_
C.D. at 59, 9.56 11.79 0.20 215.04 269.42 3.32 1.11 3.00 - —
Fertilizer v/s control:
Fertilizer 253.54 200.57 15.097 5154 4917 88.27 24.31 137.76 2955 —
Control 148.75 168B.25 14.682 2856 2686 45.70 13.54 72.53 +24 —_
S.Em%x 6.49 7.99 0.13 146.48 158.85 2.30 0.78 2.02 — —
C.D. at 5%, 18.54 22.80 0.38 406.25 455.73 6.51 2.21 5.79 - —
e e 7.95 . — s =

C.V.%, i



120

Tneremental

Rs. 3811/ha with a Net B
Cost Benefit Ratio of 12.40 was also se-

cured from M,. There was no sugmh—'

cant deference between two  sources ol
nitrogen viz., urea (M,) and ammo-
nium sulphate  (Mg)  which ywl(l.(‘.d
4863 and 5135 kg/ha of rice gram,
respectively.  Addition  of sulpl}ur t'(;
urea (M;) and urea blended with so1
(M,) did not differ significantly from
the treatment of urea applied as such
(M,). Similarly, nitrogen from urea
blended with deoiled neem cake (Mj)
also did not differ significantly over rest
of the methods except M,.

Nitrogen applied at 100 kg N/ha
(N;) 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 vyield 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 100 kg
N/ha gave the highest grain production
of 5809 kg/ha. However, it was at par

GAU' RES. J 1

with urea applied at 50 kg N/ha b
cd  with  neem  cake which yip‘l‘f?rl.
5714 kg/ha of rice grain with the "f‘-.tl

mum net profit of  Rg, 38661, _lx"
the  highest  Net Tneremenyy ('.(ml
Benefit Ratio of 16,64, o

Total uptake study indicateqd p;

ghe
values of N. P, O, and K,O, by grairr;
and straw under the application of ure,

blended with necem cake over rest of the
treatments. The values were higher g,
100 kg N/ha than at 50 kg N/ha,

On the whole, maximum yield g
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-
catory 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, T7ichogramma chilonis
Ishii, and a larval parasite, Bracon gele-
chize Ash. Dyring 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 penctreat-
g into loose grain in the cages in
search of host larvae. It was also notic-
¢d to parasities the host larvae through
the top cover of the host rearing cages.
Full grown Corcyra larvae were parasit-
Sed 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 Corgyra larvae were found para-
sitised in the rearing cages. This high
rate of parasitisation of the larvae ad-
versely affected Corgyra moth emergence
whic.h 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 I.

The data given in the table show
that Corcyra culture should have been in-
fested 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 Cor¢yra moth emergence
which ultimately reduced the egg 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 cggs per week
in the last week of December. When
the corrective steps were successful,
the culture esablished normally and
corcyra egg production increased to as
hich as 618 thousand  per week by
fourth week of January. Subramaniam:

121
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TABLE 1

Weekly collection of Corgra CRES
adults collected from the rearing cages

J—

)

(in thousands) and the number of  Byacon popy,,
(given in parenthesis

\onth Number of eggs i thousands|week Total
B lﬁ___,_____.. 1 1 v
(0) (0) (0) (0) (0)
‘0\-en]ber 395 1 16 2(}0 ()?U l ,1,? I
. (330) (461) (294) (317) (1357)
December 435 420 200 64 119
(150) (62) (35) (11) (258)
January 252 418 540 618 1828
(0) (0) (0) (0) (0)
and Seshagiri Rao (1940) have also were released in a storage godown

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 fested 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 W1k. and
Af'-f*ff“-ﬂliif“ diaperinus (Panz.), he reported
that grain damage was less in warchouses
where predator was released.
RO auvempt like (his hag
ABANS corcyrg cephalonicy,
geting sufficieny
adults from Corey

However,
been  made
Therefore, after
numbers of B, hebator

ra  rear '
rearing  cages, they

(12x9 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.

: P » ‘)
The data presented in Table =
show that the parasite was effectiv * soon

after the release giving 93.4% kill of
Corcyra  larvaec. No  parasitism ‘:’"3
ate

recorded in a similar godown loc
in Anand town grain market whict
maintained as control. The l‘““'“.iﬂ.
release of parasites in the godown -l“f'
these releases could not be t‘jll'“-”‘lt
because the godown was vmpu_t'tl b'um
fresh stocks, free from Corcyre iulvﬂ.uuw
was brought in. However, a lars “f'l‘w
ber of B. hebator adults were t’l"““_lt‘.tl‘l.
hunting for the host larvac even d

a month from the release.

wiad
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TABLE 2
Effectiveness f’{ B. hebator against C. cephalonica infestation in godown. N i/'
o W -
Date No. ¢ Experi —
release parasiles . “persmantal godown Control godown
released N?, of %, para- No._; f '"'r?'{; Pam___
Corcyra sitised Corcyra sitised
larvae laroae
examined examined
1973
Nov. I week 330 136 73.4 60 0.0
Nov. II week 416 86 83.7 120 0.0
Nov. IIT week 294 62 93.4 24 0'0
Nov. IV week 317 42 88.0 13 0.0
These observations suggest - that pus Director Dr. R. M. Patel, Gujarat

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 infesting
potato tubers under storage in Bihar
and has been reported to be established
(Sen, 1964).
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" N
Observationsion Chloro : sis 1n

Groundnut
C. L. Patel,! M, R. Padalia? and C. J. Babaria’
Department of Agril. Chem. and Soil Science,
Gujarat Agricultyral 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 medium black
clayey soil which contained 2.01 per
cent total iron and 1.02 ppm available
iron (1N 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 wusing different
treatmens. Only the data pertaining
to moisture regimes viz; 509% of field
capacity (M), field capacity (M)
and saturation (Mj), are presented
here. Periodical sampling of soil was
done and available iron was determin-
ed using 1 N NH,OAc (pH 4.8) ex-
tractant.

In separate  experiment
were filled up with soil. T'wo |

a :
PoLs

wealthy

groundnut plants, varicty GAUG.
maintained in cach pot. The
soil moisturc regimes were
Soil moisture regimes
0 bar soil moisture
potential
0 to—1/3 bar soil moisture
potential
0 to—5 bar soil moisture
potential
0 to —10 bar soil moisture
potential
0 to —14 bar soil moisture
potential
Moisture stress during
flowering stage
(30 to 50 days after sowing)
Moisture stress during pegging
Stage
(40 to 65 days after
sowing)
Moisture stress during pod
development stage
(60 to 85 days after
sowing)
Surface soil moist with normal
irrigation
Surface soil dry, irrigated
through upward flow from
bottom of the pot

fr:lll’rJyv:?;e
stuelied

Symhol

0 bar

1/3 bay

5 bar

10 bar

14 bar

SF

SP

SD

M

D

r - o ‘)U

Ireatments were imposed after =

~ . T 2 e

days of sowing. To apply reqv 1‘

: o] Ap O¢ e
quantity of water, an average w

le was oSt
lrawn lmlTl
The so!
Wwere read qut
haracter®
[1‘L1ct-

content of 30 cm soil proil
mated from soil samples ¢

5, 15, and 30 cm soil depths.

worer 1|1“.[1‘Wt'l.:ls i1 bars

from soil moisture retention € ‘
V‘l\'. C‘:}“b

-
Iy

tics curve of this soil which

I. Research Scientist (Soil), N. A. K. I, Anand.

2. 3. Sencor Research Asistant, Junagadh,
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using pressure membrane appara-
od The soil moisture stress ol about
tll(l]s.bal' was imposed at flowering, peg-
> and pod development stages. The
gns was fertilized with recommended
S;i of nutrients. The crop was har-
wested after 111 days. Roots, shoots and

TABLE 1 influence of meisture regimes and incubation period on

) (Oven dry basis).

7 AL : GROUNDNUT CHLOROSIS

| 125
pods were analysed g

content ( Jakso, 1967) Parately £, Fe
. IIICL.lbélti(JIl Study reyeale
soil maintaine at * 00 that the

“ignificantly highe: ;_I?‘:;l;“jljlj:ll“ffn
tl}atl that was kept at 50‘7 of
City throughout excepr /°
incubation (Table I)

recorded
- LT content
of field capa-
bt on t]l{j d;ly of

- FIogressive increase

the available iron

PP —_—
Incubation period Moisture rsgimeshﬁ‘%h""*“
(dys) ——— C.D. at
a, u, Ms 5%
0 1.46 1.48 1.48 NS
3 1.48 1.58 1.76 l\f{s’
5 1.54 1.74 2.27 gf-f-
7 1.67 2.02 2.96 0.26
i 1.75 2.64 3.49 0.31
21 1.92 3.31 6.36 0.89
28 2.48 4.98 9.11 1.0l
49 2.76 5.92 14.46 1.67
56 2.01 5.10 12.00 2.13
Pooled over the period 1.90 312 6.06 0.32
Period x Moisture )
C.D. (5%) 0.98

in incubation period increased the avail-
able Fe content under all the mois-

ture regimes, however, the rate of in-
tréase was maximum with saturation. It
was highest with P,,X M, combination
and least with P,x M, combination.
POOled.anaIysis showed that with in-
fIease in moisture content from M, to
My there was 64 per cent increase in
TABLE 2 Effect of different soil moisture

lrfib)’ groundnut (oven-dry basis).

available Fe content, further increase
in moisture content to saturation (Mj)

the availability of Fe increased by 94
per cent over the field capacity (M,).

Results of pot experiment revealed
that the Fe content o? root, shoot and
pod was maximum with saturation
which decreased significantly with de-

crease in soil water potential (Tale 2).

regimes on concentration and uptake of

Treatmenss Concentration cf Fe (ppm) Uptake of Fe (mg|pot)

Rt Swa ol -1

97

oma 2320 573 883 5.89 19.58 79
113 1, . 8.02 22.34 16. 14
o 2080 497 566 : : 5,95

bar : 4.67 13.28 6.2
0 o a0 W1 A BT
14 by, 1427 300 = l..15 6.39 1.83
S S A R
Elr) 1293 '#n 307 L4 t(u.ig 3.28
M 108 307 320 o9 n 11.20
: 0 207 % 6.56 19.79 L
- 2013 j*(l_*o 00 6.59 22.07 i
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Treatment M was at par with 1/3 bar
for Fe content in various plant parts.
Crop subjected to moisture stress during
different stages © also recorded
lower concentration of
and pod than

{ growth
Ie 1n root, shoot

Fe decrcased progressively with increasc-
i1 moisture stress  from 1/3 bar. Gene-
treatment  recorded

rally. saturation
hicher uptake of Fe than the rest of the

treatments cxcept 1/3 bar, M and D.
Since Fe is largely assimilated Dby
lants as ferrous ion, moist calcareous

coils would not favour Fe availability
owing to following reactions (Bear
1965.)
2+ 2+
Fe +CaCO;=FeCO;+Ca
4FeCO,+0O,+Ca (HCO;)=2Fe,
(C03)3+Ca(OH)2

Fe, (003)3+SH20#_Fe203+3H2003

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
opcurrcd due to poor drainage. With
rcga\.rd to wansplocation of Fe, roots
«:}Ll:az;(:dan?ol;od:luj:l]ilfy ' of Fe than
(1980) also o abaria and Patel

_ 50_‘ reported that the concen-
tration of Fe was maximum in sorghum

1/3 bar. Accumulation ol

GAU RIS
RES. J, 1982, 5 %)
roots  followed by shoots ang ...
When the concentration of e ?:";ns,
in plant tissues, mobility of g 'in.ﬂw
ted into phloem i highest, Thig m;]‘}‘vff-
lity deercases with increase in "—fmr,p:-

tration ol in tissues (Rediske ang Bid
dulph 1953). [t secems that roots dif e
translocate I'e pmpnrtirm;th:ly with r:;i
crease in m'n(:r'.ntr;u_irm of Fe, Thes
findings again confirmed that limﬂ-i’]‘].’.

duced chlorosis caused by Fe dificienc.
is not due to non-availability of Fe j?{

soil but it may be due to restricteq
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 attiibuted 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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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-
caibed by A.O.A.C. (1970). Trace
element viz, iron, copper, manganese
nd zinc were determined using wet
digestion technique  (atomic absorp-
1o spectrophotometer).

1) Proximate composition:

The results of proximate compo-

sity .
or . Of various feed samples are pre-
“ed in Table 1,

}‘rOm ' 5 .
0 seed the table it is seen that cot-

lract ¢
of

-

b 8 a good source of ether ex-
Crudﬂugh 1t has got higher amount
¢ fibre, Great millet is a good

source of carbohydrate
buffaloes.

‘ Local green fodders, lucerne, pe-
Slon pea golar (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).

and i3

fcd to

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, 1939)
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 wron and
manganese levels in ftodders are ade-

quate to meet the requirements ot
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TABLE 1
Proximate Composition of feeds
Emﬂg - C. Protsin L Extract
i e
Concentrate Mixture:
Compounded cattle feeds (6) jl.g,{‘.;g 13598
Grain and Seeds:
Banti seeds (Echino-
chola stagnina) (n 7.9 5.91
Barley seeds 2) 9.8l 2.85
Cotton seeds (3) 19.39 16.47
+0.30 10.32
Isabgul seeds (Plantago ovata (%) 19.02 3.78
Forsk) +0.42 £0.57
Fowar sceds (great millet) (1) 16 17 5.48
Oil Cake and Chuni:
Cotton seed cake (5) 22.83 9.04
+1.73 +0.28
Pigeon pea chuni (1) 14.86 1.63
Miscellaneous
Scrap milk powder (1) 27.60 21.82
Fodders
Local green fodder (4) 13.32 3.69
Shedha grasses mixed £1.52 +0.34
Cultivated Fodders
Lucerne (5) 21.16 4.94
£0.91 +0.26
Wheat (green) (1) 1293 2.24
Gotars Cluster bean (1) 12.99 1.85
Gram (1) 4.82 2.05
Pigeon pea (1) 14.98 7.71
Seed Hulls Watermelon
(wild variety) @2 297 1.50
Castor (2) 5.12 1.81
Mustard (1) 11.61 3.12
Straws Pearl millet (4) 4.29 1.83
41.88 0.35
Great millet (10) 4.74 12_00
40.79 +0.17
i 2) 452 1.81
Miscellaneous
Gk 156 s
pladenia reticulata) (1) 14.83 4.86
(40“0!‘1 plant (1 7
.59 1.23
Rajagara plant
(ﬁﬁﬁ“ fobmerphum) (1) 1766 2.91
I I}a“l (]) I? {}l,; 1120

GAU RES. j.

1982, 4 )

and fodders of Mechsana district (), on DM, bam

G I 1bnz

8.48
10.42

7.39
4.14
20.99
+0.22
38.18
£0.22
1.02

24.09
+0.60
22.67

0.00

24.46
£2.15

24.45
+1.17
28.03
16.43
37.15
16.54

61.97
37.45
20.34

39.96

+4.10
33.60

+2.14
3.79

1341
25.17
32.25

26.05
25,72

( ) Figure in thc ptcamhems uldicateb numbtr of aamplcs analyscd

J\H' }-

}'J
59.57 0.64
+0.56 +0.02
74.43 0.41
80.26 0.25
38.02 0.53
+0.74 +0.006
38.49 0.43
+0.74 +0.001
75.20 0.48
37.83 0.54
+1.82 +0.05
55.10 0.22
42.55 0.96
46,94 0.21
+2.74 +0.006
35.93 0.31
10.28 £0.012
47.26 0.30
55.47 0.17
49.03 0.05
48.93 0.19
29.98 0.07
39.99 0.10
42 .96 0.10
46.04 0.12
+1.88 40.034
51.39 0.13
+6.36 40.024
46.19 0.10
54.32 0.25
47.74 0.21
49.56 0.09
51.36 0.29
37.09 0.58

0.63
003

0.35
0.27
0.52
10.03
0.49
10.06
0.27

0.36
10.03
0.81

1.85

1.48
10.22

2.05
10.18
0.53
261
0.96
2.18

0.41
0.82
1.66
0.65
tU.lO
0.76
t{],iﬂ
0.48

3.77
1.91
1.52

1.97
1.68



Zn( ppm)

32.56
40.46

4.57
10.00
22.15
32.11

36.13
31.21
3.89

29.92

o Al
UKL £ J
I_u:f.?'- ‘

o ent content (on D.M. basis) of fodders collected durin
T:;! ctandard error). $EREY Dvaeage
" A
s Fngth)  Culopm Mntop)
Gotars
uster bean (1)  90.08 10.87 106.64
igean Pea (1) 122,78 22.79 140.91
Hulls and Husks .
Castor (1) 23.32 13.47 31.09
- 1) 29.68 - 15.62 52.59
Rerda (1) 50.03 12.77 38.56
Straws
Socar (great millet) (3) 21.76 15.65 43.48
_ +1.07 +1.91 +4.14
car] millet (4) 75.49 12.28 49.39
. +28.48 +2.93 +11.65
!;?scat (2) 35.84 13.77 97.65

cellaneous
gjs.tor leaves (1) 74.55 13.46 137.71
Rajagara plant (1) 37.19 10.84 78.51

24.59

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

Eellttle in Mehsana district. Underwood
{H?Jl) reported that minimum dietary
- requirement of the growing calves
State(:it flfllOre than 40 ppm. He further
deris afi at 25 ppm manganese in fod-
Underw chilatc to meet the requirements.
leve] of 20 (1971) reported 10 ppm
o Tiget ‘z}lipﬂr in fodders to be sufficient
the I;f'f' ‘ ¢ requirement for cattle. In
‘ s]‘?f’}r:?l StUC_lY almost all fodders
thap IIU ?,ptn);- higher copper content

‘rla-“-'f:

Unde
Cimc}!ﬁ;}m’ﬂfifl ( 1971) reported defi-
foddey | ptoms in cattle fed pasture or
of 13_5{;‘"’1“2 zinc content in the range
all prl:ﬁl(i In the present study
than, 44 ers have less zinc cont-
; i ang Kh: upper limit. Sawhney,
ey sample an (1977) reported 93 per

S of fodders of Jammu and

Ellnnsl
tfjnl

Kashmir to be dificient in zinc.
zinc supplementation

either

Thus
through

mineral supplement, salt or feeds high-
er in zinc is a must to safeguard health
and production when compounded con-
centrates are not used.
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Composition of Camels’® Milk
H. K. Desai, J. N. Patel, A. J. Pandya,
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 e
al. 1970). Gamels 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
(.’ulal‘at in midst of their lactation pe-
Hod. The samples were analysed, in
duplicate, within 3 hours of milking, for
! content; solids-not-fat content, total
milk solids; lactose; protein;  whey
Protein; agh; chloride content; specific
%_ravn}f; acidity and pH. The analyses
Vere carried out  as recommended in
ch:i::.”_{'ls of Test for Dairy ‘indusl_r_y
lgél)lmlf‘almjwi.s of milk, (15:14-79-{1
bt erss he m_llk samples were also

Jected (g visual examination and

131

organoleptic

TABLE |

cvaluation,
results of the study are (
following taple,

The average

epicted in the

Composition and physical properties of

camel mjlk,

e e e e

Constituent Average value Range in
property in percentage percentage

Fat 3.20 2.9 to 3.9
Total solids 9.75 9.16 to 10.53
Solids Not Fat 6.55 6.03 to 6.89
Proteins 2.68 2.54 to 2.78-
Casein 2.11 1.83 to 2.28
Whey proteins 0.57 0.43 to 0.77
Lactose 3.20 2.8 to 3.8
Ash 0.60 0.523 to 0.740
Chloride '

Expressed as

% NaCl 0.25 0.204 to 0.283
Sp. gravity 1.026 1.024 to 1.027
Acidity ex- 0.17 0.162 to 0.180

pressed as %
Lactic acid

R ———

6.45 to 6.53

The samples of camel milk on vi-
sual examination revealed white colqur,
opaqueness and higher appatrent visco

sity.

smell of camel

Organoleptically, the taste and
milk were unpleasant,

the former being pronounced salty, I'his

w

as due to a very high chloride con-
lt"u.t obseved in the milk which ranged

from 0.204 to 0.2839;.
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verage acidity of camcl milk illl.t:l‘
3 h(ﬁlrs ogf milking was 0.17%. This
was much higher than reported DY Ol.ll‘li
and Joshi (1961). pH of camel mil
ranged between 6.45 to 6.53. -

The specific gravity of milk varied
from 1.024 to 1.027. In contrast, Khap
and Appanna (1964) reported SPECl-
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
3,769, and 3.95% protein in camel milk,
respectively.

Lactose content of the camel milk
was found to be very low (3.29%,) com-
pared to the results reported by Ohri
and Joshi (1961) and Khan and Ap-
panna (1964). Similarly, ash contegt
was also found to be low, averagin
0.69%,, of which chlorides alone coitrﬁ

GAU RES. J. 1989 70
J

buted to the extent of 0.259 Th
iy - HE ave.

ragc total milk solids were 9.759,
PN

The above results show tha
camel milk is relatively, low ip rnt}r
components, particularly lactose alg
proteins, and very high in chloride COI:I
tents, the latter being undesirable fron;
flavour and taste point of view of mjl
and milk products.

(Recived on jvly 23, 1976
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