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Economics of Premonsoon Groundnut As Influenced by Weed Management 
and Phosphorus Application 

M. P. Patel*, V. B. Shelke and H. S. Patel 

Marathwada Agricultural University, Parbhani-431 402 

ABSTRACT 

The !.tudies on the effect of variou..,; weed management practices nnd phosphote levels os, economics or premonsoo!l 
J:roundnut conducted_ during 1986 and 1987 indicate<l that the higher net monetary returns/t1a wrre ohtained by adopting 
local practice!. (two hoeings 11nd one hand weeding) followed by lower doses of Ouchloralin (0.90 I/ha) and pendimethalin 
(0.75 I/ha) each supplemented with one hoeing. The marginal analysis of P response revealed that eco nomic optimum 
dose would he 20 kg P10 y ha. 

INTRODUCTION 

Considerable area under groundnut exists 
in summer season in Marathwada but due to 
inadequate availability of irrigation water in 
command area for summer season warranted 

• to advance its sowirg in kharif season with 
suppl&mental irrigation. Information regarding 
economics of various weed management prac­
tices _and phosphate level especially under 
Marathwada conditions was not available and 
hence it was felt worthwhile to workout 
economics of these factors under preseasonal 
conditions. 

MATERIALS AND METHODS 

A field investigation was planned on 
clayey soils of College Farm, Agronomy Depart­

\ ment, Marathwada Agricultural University, 
~ Parbhani durirr-g premonsoon seasons of 1986 
and 1987. The experiment was laid out in a 

l split plot design with 24 treatment combinations 
I compr~sing of six weed management systems 

I 

(unweeded control : U W C : local practices 

(Received on 26th Febm., 1990) 

i.e. two hoeings and one hand weeding : LP 
·fluchloralin @ 1.20 I/ha : F 1; fluchloralin 
@ 0.90 I/ha + one hoeing at 5 weeks after 
sowing : F2; pendimethalin @ 1.00 I/ha : PM 1; 

pendimethalin @ o. 75 I/ha + one hoeing at 
5 weeks after sowing : PM2; in main plots 
and four levels of phosphorus (O, 20, 40 and 
60 kg P 20 5/ha) in sub plots. The soils of ex­
perimental fields were medium in available 
phosphorus. The sowing of groundnut Cv 
Robut 33-1 using, 45 cm x 15 cm spacing 
was done on June 3, 1986 and May 28, 1987 
arid harvested on October 9, 1986 and October 
4, 1987, respectively. One pre sowing irrigation 
followed by 3 and 4 irrigations during 1986 
and 1987, respectively, were applied as per 
requirement of the crop. 

RESULTS AND DISCUSSION 

Weed Management 

A glance at results furnished in Table 1 

revealed that the maximum additional net 
realizatior. of Rs. 15.95 and Rs. 24.74 per rupee 
invested over control was recorded under local 

' *Present address : Research Scientist (Agro.}, Regional Sugarcane Research Station. GAU, Navsan. 
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TABLE 1 

Economic of various weed management treatments. 

(ili >.,s r (':' 11:,l(ion Etpe11dif11re 

,R ... h,, i = A 011 weed co11trol Net realization 

Trcarmcm , Pod + haulm) (Rs.Iha) = B (Rs.Iha) A-B 

/986 1987 1986 1987 1986 1987 

l l\\ \ _" 3946 5929 - - 3946 5929 

LP 11406 17875 440 464 10966 17411 

F, 10208 16458 550 550 9658 15908 

F~ 12709 19750 538 538 12171 19212 

P\f l 9030 14488 488 488 8542 14000 

P\12 11474 18309 487 487 10987 17822 

S. Em. ± 

C. D. 5% 

Prices of inputs 

1. Hand weeding Rs. 216 and 240/ha in 1986 and 1987, respectively. 
/ 

2. Hoeing charges Rs. 112/ha. 

3. Fluch\oralin @ R s. 185/lit. 

AddWonal net 

realization over 

control (Rs.Iha) 

1986 1987 

7020 11482 
, 

5712 9979 

8225 13283 

4596 ' 8071 

7041 11893 

Additional net realization 
over control/rupee invested 
1986 1987 Af ean 

15.95 24.74 20 3-l 

10.38 18.14 1-l.26 

15.29 24.68 19 as 

9.42 16.54 12 o:-:. ., L 

14.46 2-l.42 19.~ 

0.71 0.96 1.N 

2.24 3.01 5.:5 

Selling Prices (Rs/Q) 

1986 19~7 

1. Pod Rs. -W7.07 4. Pt.ndim<.::th ali n @ Rs. 137/\it. 

5. LAh our t ha rg,e.5- R 5,. 8/day. 2. Ha ulm Rs. I00.00 

Rs. 087.~-' 

Rs. !l>0.00 
..,!'t ,..., , -



TABLE 2 

Marginal analysis of phosphorus response. 

Value of marginal Total value of Expenditure Additional net returns 

Treatments Yidd (Q/lza) Marginal yield yield (Rs.Iha) marginal yield . incu"ed on over controllmpee 

(Rs. Iha) treatments invested 

Pod • Haulm Pod Haulm Pod Haulm (Rs.Iha) 1986 1987 Mean 

1986 

Po 12.38 28.17 

P 20 14.86 34.24 2.48 6.07 1010 607 1617 152.20 9.62 16.09 12.85 

P40 16.59 39.63 1.73 5.39 704 539 1243 152.20 • 7.17 9.73 8.45 

p60 17.22 41.20 0.63 1.57 256 157 413 152.20 1.71 . 1.45 · l.58 

S. Em. ± - - - - - 1.14 3.49 3.02 

C. D. 5% - - - - - 3.32 10.18 8.66 

1987 

Pu 13.90 30.52 - - - - - - - Cost of input 

P 20 16.51 38.60 2.61 8.08 1794 808 2602 152.20 16.09 20 kg N/ha + 
Cost of 
f c rtilization 
Rs. 152.20/ha. 

P40 1815 42.28 1.84 1.68 1265 368 1633 152.20 • 9.73 

j p 60 H't7?) 43.06 0.43 0.78 295 78 373 152.20 l .45 
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practices during 1986 and 1987, rospectlvely 
which was statistically ident ical to lower doses 
of fluchloralin (0.90 l/l1a) and pendimethalin 
(0.75 I/ha) supplemented with one hoeing. 
Likewise. higher levels of these herbicides were 
intermediary in this regard and fal~ in one range 
during the course of investigation. In context 
to pooled results, exactly, similar trend was 
noticed. The remarkable additional net returns 
observed under above treatments may be due 
to higher pod and haulm yields coupled with 
comparatively lower expenditure on weed con­
trol registered under these treatments. These 
results find the support with those obtained 
by Yaduraju et al., {1980) in respect of 
fluchloralin with culturai practices. 

REFERENCES 

She Ike, D. K and Khusper V . S. I 98 l. Phosphorus yield 
relat ionship in summer groundnut and 
economic analysis under Puma valley project 
1. Maharashtra Agne. Univ. ·6 ( I ) : Ci-7. 
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From economic point of view and under 
the condition5 of labour shortage application 
of fluchloralin at 0 90 I/ha or pendimethalin 
at o. 75 I/ha each supplemented with one hoeing 
emerged out to be the most remunerative 
systems. 

Phosphate 

Data regarding additional net returns 
based on marginal analysis of P response are 
presented in Table 2. The results clearly 
indicated that the maximum net 
return/rupee invested (As. 12.85) was 
observed under P20 level of phosphorus though 
this level was statistically identical to P 40 level. 
Shelke and Khuspe {1981) also reported the 
similar results. 

Y aduraju, N. T., Kulshrestha, G. and Mani V. S. 1980. 

Herbicides studies in groundnut. Indian 1. 
Agron. 25 (3) : 447-452. 
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Phenotypic Stability for Yield in Wheat 

P. S. Bharodia, A. V. Aglodia, J. L. Vaghani, D. B. Patel and J. R. Patel 

Main Wheat Research Station, Gujarat Agricultural University, Vijapur, Dist. Mehsana 

ABSTRACT 

An as!->essment of phenotvpic shhTt i • Id f 20 • • . . . • • ' 1 I Y or y1e o wheat varieties was made from large scale trial conducted 
at 7 locations m Gujarat Slate \,\'heat v• ' t VW 126 VW 1· • ~me Y - , - 27 and .J-411 were found more s lable in yield as they had 
shown moderate mean performance coupled 'th • d • • • • . . , . w1 regression aroun unity and least devmhon. Second group of wheat 
varieties VW-89. Kalyansuna and Lok-1 was fou d · ·t· hi r • • • . . • n sm ,, e ,or superior environment as they possessed high mean per-
formance w1lh re~ress10n less than unity • d • • d ,• • Th' • • • - . . . : an minimum e\lahon. 1rd group of wheat variety P-l64 was found su1tahle 
for moderate condition m, 1t show0 d 1<1,v m 0 •1n perror • "lh • I th • d • • d • • ~ .. ,, mance w1 regression ess an unity an m1n1mum evmhon. 
Junagadh Dhari and Viiapur were favourable 1 · t· h • D • d • • • • " . oca ions w earas anhwa a, Bardoh, Talod and Jamnagar locations were 
found unf,n·ourable. • 

INTRODUCTION 

Genotype-environment interaction has a 
greater • value in breeding programme for 
evaluating more stable genotype for yield and 
important yield. contributing components. 
Because stable genotype is interacting less 
under differential environmental conditions 
when grown at various locations having vide 
range of agro-climatic conditions. Once stability 
in yield is achieved, flaxibility in other c_haracters 
could be given minor importance. Because · 
in genetic homeostasis its phenotype aild 
genotype states adjusted according to the . 
change in environment conditions at different 
locations. Under such situation the good 
expression of a particular character must be 
resulted in high stable yield by mutual 
cancellation of poor expressfon of another 
character. 

Eberhart and Russell ( 1966), Freeman and 
Perkins (1971) developed the methods for est i­
mating stability parameters namely environ-

\ 
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(Recei1•ed on 21st March, 1989) 

ment index (Ii), regression (bi) and -deviation 
from regression (S2d) of different genotypes 
are used widely in various crops. Chaubery 
and Sastry (1981) studied the stability 
parameters in Indian and Mexican varieties of 
wheat and reported that Mexican varieties more 
stable for grain yield as compared to Indian 
varieties. Breese (1969), Paroda and Hayes 

··(1971) gave some more highlights in deter­
mination of these parameters and suggested 
that the linear regression simply should be 
a measure of the response of a particular 
genotypes. Whereas, the deviation around the 
regression line should be considered as a 
measure of stability, genotypes with least devia­
tion being the most stable. 

Mallanna et al., (1982) in their study of 
stability parameters in finger millet suggested 
that higher value of environment indices 
recorded at particular location indicates its 
more favourable condition for such genotypes. 
Th~y also postulated that genotypes showing 



(, 

regression around unity with moder~te mean 
performance and minimum deviation from 
regression are more stable. Those genotypes 
possessed low mean performance, with re_gr~s­
sion less than unity and minimum dev1at1on 
are considered suitable for moderate condi­
tions. Whereas. those recorded higher mean 
performance are suitable for superior environ-

ments. 

The present study was undertaken to • 
determine the adaptability in term of stability 
of newly deveioped different wheat strains of 
Gujarat as compared to existing wheat varieties 
Kalyansona and Lok-1, before its final released 
in Gujarat State. 

MATERIALS AND METHODS 

The investigafion was undertaken with 20 
promising wheat strains at ~ven locations in 
Gujarat State during 1982-83. The experiment 
was conducted in a randomized block design 
having four replications with net plot size 5.0 
m x 2.3 m the grain yield data were subjected 
to location wise analysis of variance. The 
genotype environment interaction was 
estimated through pooled analysis as sugge$ted 
by Comstock and Robinson (1952) for yield. 

TABLE 1 

Pooled analysis of variance for yield. 

( Source 

Variety 

L ocation ( Variety x Location) 

L ocation (Linear) 

Varicl y x Loc;<:1 1 ion (Linear) 

Pooled di;vial ion 

Pooled error 

*"' Signifi(;.-111I al I rer t;COI lt.:vcl. 

- ••=--• 

c; /\ 1 , R i:.s. .1 . 11, 1, 1. 1 7 ( 1 l 

Stability was worked out by following the method 
suggested by Eberhart and Russell (1966), 
which was eloberated by Singh and Chaudhary 
(1979). Phenotypic stability was assessed 
through the mean performance over 
environments, the linear regression and the 
deviation from regression. 

RESULTS AND DISCUSSION 

The pooled analysis of variance for yield 
is presented in table 1. The mean square due 
to genotype was highly significant indicating 
that varieties differed in their yield performance. 
The environments over which variet'ies were 

- tested differed significantly, indicated that the 
varieties were tested across a highly varied 
environments. The mean square due to variety 
x location (linear) and pooled deviation due 
to the non-linear regression or deviation from 
the linear regression were highly significant, 
indicating that presence of divergent -genetic 
response to environments. Both the linear and 
pooled deviation variances were highly sig­
nificant suggesting that both linear and non­
linear components of stability are involved in 
their phenotypic performance across the en­
vironments. 

D. F.. 

19 

120 

1 

19 

100 

420 

Mean s4Iwre ) 

0.5X3* * 

1.706** 

l8 1Ab6** 

O. llH H 

0.21.1 ...... 

ll.l)53 
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TABLE 2 
Location-wise environment Index. 

Sr. No. Nam,: cl Loc:atio11 r-:11 viro11111<!11l index ) 

I. Vijapur o.x~m(, 
2. .Junagadh 1.4204 

3. Dantiw.ida - 1.1)0 I (i 

➔. Bardnli -0.9575 

5. Dhari 1.2433 

6. .lamnagar - 0.1879 

7. Talod -0.4672 

TABLE 3 
Stability parameters for yield. 

Sr. 
Variety Origin/ Mean 

No. Source yield Q/ha. Rel(ressio11 S 2d 

1. VW-89 Vijapur 37.66 0.8516 -0.0 179 

2. VW-108 Vijapur 34.20 0.7064 0.3 15 1 

3. VW-114 Vijapur 36.21 1.0294 0.1966 

4. VW-115 Vijapur 32.19 0.7446 0.5079 

5. VW-126 Vijapur 32.97' 0.9156 -0.0067 

6. VW-127 Vijapu·r 36.28 1.0051 -0.0376 . 
7. VW-142 Vijapur 31.90 0.9390 0.2740 

8. V-7 Vijapur 28.91 0.8106 0.2639 

9. V-41 Vijapur 27.70 0.6689 0.4546 

10. V-42 Vijapur 34.39 l .0766 0.24 14 

11. V-43 Vijapur 33.94 1. 162 l 0.0 166 

12. V-44 Vijapur 31.54 1.2653 0.0828 

13. J -397 Junaga<lh 32.97 0.91 16 0.2435 

14. J-411 Junaga<lh 34.60 1.0384 0.06 16 
15. JU- 126 Junagadh 34.92 l.4467 0.2618 
16. JU-129 J unagadh 31.86 l.2591 0.05~-t 

17. P-184 Palitana 30.60 0.8935 0.1 11 7 
18. ~ lyansoncJ Delhi 35.62 0.8789 0.lll l-t) 

19. Lok- I Sanosara 34.72 0.9093 O.U.\ I I 
20. Raj -1555 Durgapura 31.(,3 l.2012 0. 1.H7 

S. E. 0. t:U 
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The results partaining to the stHbillty 
parameters. regression (bi) and de~latlnn from 
regressior. (S2d) alongwi\h mPAll yiold (x) per­
formance are presented in table-3. the results 
revealed that wheat varieties V W-126, V W-127 

and J-411 showed high grain yield mean per­
formance alongwith regression coefficient 
around unity and least deviation from regres­
sion. indicating that these varieties were more 
stable in their yield performance, according 
to the model of Eberhart and Russell (1968}. 

Besides, all these .varieties having Mexican 
materials in their background and having good 
stability for grain yield as indicated above. 
These results are in confirmity with those of 
Chaubery and Sastry (1981} , in which they 
reported that among the varieties studied, 
Mexican wheat varieties were more stable for 
grain yield as compared to Indian wheat 
varieties. Other group of varieties V W-89, 
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A Comparative Study on the Effect of Gypsum, Pressmud and Pyrites on 

Some Soil Properties on a Sodic Soil Under Laboratory Column Leaching Condition 
K. P. Patel* and Bhajan Slnyh 

Departmant of Soils, Punjab Agricultural University. Ludhiana, Punjab-1 41 004 

ABSTRACT 

,\ lahornlory column study was carried out to assess the effect of gypsum, pyrites (a• SO% izypsum requirem ent 
(;!{) and prl'ssmud (u 25, SO% (;Jt, hasl'd oil total s ulphur w nll'nl oil soml' soil charm.: leris lics nf sod ii: soil ;1fter I S 
Ja~s ,111d 2l days of le11chinl,!, (;yps um 1,!a\'l' maximum l'Umul:,livl' wal l'r int.,ke 11nd leachate \'oluml'. JlmH'VCr, lht• rem oval 
>f ~ .. ... Ca~+ + Mg2+and CO23+ 11CO3 was nrnxim:un with prcssm_ud (u• 50% GR and leas t with pyrites. Thl' so il pll aiuf 
ESP decreased with increas ing depth with izyps um thun pressmud and pyrites while in s urface ii was more with prt"~-.mud. 
fhe incre;L-.e in exchallJ!<'Hhll' (rxch.) C'a+ Ml,! also g;n-e s imilar trend. Overall reduction in the· soil pll and t-;si• and 
:m:rcase in t"Xch. Ca + Ml! was s lil!hlly nm~e al'll-r 21 days thim _IS .di1ys leaching. 

INTRODUCTION 

Among the inorganic amendments; 
1ypsum (CaSO4, 2H2O) has·been successfully 
ried and has proved useful in the reclamation 
if sodic soils. Its beneficial role has been 
eported by several workers (Verma and Abrol , 
980: Singh and Abrol, 1988). Apart from 
IY~-,u'.11. acic;ls and acid-forming materials are 
kely to improve the sodic soils by solubilizing 

• :alcium carbonate present in the soil, which 
1 turr., replaces exchangeable _sodium (Chand 
t al.. 1977). Acid forr[\ers that can be used 

• x reclaiming sodic soils includes pressmud, 
v-,aste product of sugar mills from sulphutiation 
•recess and pyrites which occurs as a 
edimentary deposits containing 1 o to 40% 
ulphur ar, FeS2 (Tiwari et al., 1984). Little 
; known ubout the use of these amendments 
1 comparison to gypsum The present study 
ras undertaken to compare th~ ameliorating 
ffe~t of gypsum, pressrnud and pyrites on 
~die soil under laboratory column study at 
~ ~d 21 days leaching. 

(Received on 24th Jam,., J<J()()J 

MATERIALS AND METHODS 

A laboratory ·column study was carried 
out in the plastic column of 100 cm length 
and 10 cm diameter. The air dried (8 mm 
sieved) sodic soil (0-15 cm), collected from 
Kalanaur silty loam series in Punjab (clay-12.1 %. 
silt-45.1% and sand 42.8% estimated by Piper, 
1966) with pH 10.2, EC 1.1 7 d S m- 1 in 
1 :2 soil :water suspension, CEC 12. 76 me 
1 oog -- 1 soil , CaCO3 2. 12% (Puri, 1949) and 
GR 8.4 me 100g- 1 (Schoonover's method) 

. was packed in the column at a constant 
bulk density of 1.4 with the treatments gypsum 
and pyrites (35% S estimated by Vogel, 1961 ). 
@ 50% GR (GP- 50 and PR-50 respectively) 
and pressmud (2.1 % sulphur estimated by 
Chesnin and Vein, 1950), @25, 50% GR (PM-25, 
PM-50), applied on the basis of total S content, 
mixed in upper 1 o cm layer of the soil column 
in duplicate. 

Constant water (d istilled) head of 2 cm 
al.Jove tt1e su, ldCP luyer ot the soil was 
01oi111t1irH-KI w1t11 tht:) helµ of mort:er apparatus 

'rese~~~ A 
• ~S13tant Resa;\rch Sc1~ntist . I abacco Pro1ec1 (8ioci,em.), GAU. Anand Campus. Anand-388 1 r 0 
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throughout the study. The cumu!ative water 
intake with different time intervals was recorded. 
The • Ieachate drained at the bottom was 

' 2-
collected, measured and analyzed for CO 3 

+ HCO3 (Reitemeir, 1943), Ca2
+ + Mg2

+ 

estimated by versenate method (Cheng and 
Bray, 1951) and Na + flame-photometrically. 
Soil samples were taken at different depths 
by removing the whole block after 15 and 
21 days leaching. The soil samples were air 
dried, ground passed through 2 mm sieve and 
were analyzed tor pH, EC, exch. Ca + Mg in 
sodium acetate extract (Bower et al., 1952) 
by EDT A method and Na + in neutral normal 
acetate extract by flame-photometer: 

RESULTS AN D .DISCUSSION 

Cumulative Water Intake 

All the treatments gave _markedly higher 
cumulative water intake than control (Fig. 1). 
The water intake is closely related to the 
reduction in soil pH and ESP. Gypsum and 
pyrites gave maximum cumulative water intake 
in the initial hours which could be attributed 

TABLE 1 

The effect of gypsum, pressmud and pyrites 
Ca2+ ,+ Mg.2+ and C0 .23 + HC0 3 contents 
r 

After 15 days 

., 
, 1('11/ • i.c·a, -/wtc N u + Ca2 + 

IJIC/l{J volume + 
Mxi+ 

/ I (Ille) (me) 

( < ;p Su 825 250.4 11.4 
r>n C'I) -ti () 132. l 8.7 
PM -25 q .() ..'. II;_() 10.7 
PM -50 495 2<>7.'K 12.1 

Control t\ ,. ; , , l\., ld l l..'. dt'.tlllL'.tl. 

on 

< i I\ lJ H. I -S .I . I 1J1J I . 17 ( I 
I 

to comparatively faster removal ()\ 
exchangeable sodium in the surface soil (Singh 
et al., 1978) . It appears that owing to th1: 
presence of free acid, the pyrites sharply 
reduced the pH and ESP of the surface soil, 
which resulted in higher water intake in th~ 
initial period. However, as the time proceeded 
the cumulative water intake started to decreas~ 
as a result of its comparatively lower effec.: 
on removing exchangeable sod ium in the lowr:, 
depths due to its lack of oxidation (Vermc 
and Abrol, 1980) . In case of pressmuc 
treatments, the comparatively lower water intak1 

in initial days might be due to its lower ratE 
of decomposition. 

The maximum leachate volume was 
with GR-50 treatment followed by PM-50, 
PR-50 and PM-25 treatments (Table 1). The 
overall eff2ct of pressmud was comparative!\ 
higher on the removal of Na + , CO~ + HCO: 

d C 2 + 2+ . • 
an :i + Mg than pyrites after 15 dayi 
and 21 days leaching. Under continuoui· 
leaching organic amendment . enhancei 
the solubilizat ion rate of calc ium carbonate 

the removal of leachak Na + , 
from the soil column. 

After 2 I ti(/\' \ \ 
.,_ 

co-3 Leachate Na -1- Ca 2+ C(/--J 
+ volume + + 
Hco;, >+ .. 

1w ... - Heu., ,.., 
( Ill('} (ml) (111<.:) (me) (me) 

6U~ 11 25 2 / i. I 
. -,, 

12.1 71).3 

4<>. I 670 14l).~ 9. I 59.3 

68.5 <> I 0 219.~ 11 .2 'K7.t) 

7d 1 . ' \ ..'.~2.2 13.~ 1)()_2 

___ _ _.-/ 
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• 1 1973) anci t,ence, (Puttaswarnygowda et a ., , , 
more removal of the sodium salts than gypsum 
and pyrites treatments. 

Soil Chemical Properties 

Soil pH and ESP : All the amendments 
decreased the soil pJ, and ESP below ~-5 
and 25 respectively upto 15 cm depth (Fig. 
2). After 50 cm depth there was no marked 
differences among the amendments in lowering 
the soil pH and ESP. In general, gypsum was 
found to be most effective in lowering soil 
pH and ESP upto greater_ depth in thle . soil 
column compared with pressmud and p,yntes, 
while pressmud treatments were comparatively 
more effective in lowering the soil pH and 
ESP in the surface soil (0-15 cm) than Q)/psum 
and pyrites treatments. 

The compa~atively higher reduction in soil 
pH and ESP at the higher depth with gypsum 
application could be due to progressive · 
dissolution, caused by the continuous leaching 
of Na +, CO2 3 + HCQ3 alongwith other ions. 
Thus, some of the soluble calcium might ha~e 
utilized in the excha·nge reaction in surface 
soil while part of it moved down and lowered 
the soil pH and ESf:' as the time procneded. 
The reduction in the soil pH and .ESP with 
pressmud application is expected due to the 
accumulation of carbon-dioxide, reduction in 
Eh under submergence (Poonamperuma, 1972) 

and production Qf organfc acids in surface 
soil (Puttaswamygowda and Prat( 197'3), in 
addition to its calcium sulphate content (Chand 
et al., 1977). The reduction in the soil pH 
and ESP with pyrites application is be·cause 
t>f the dominant reaction which occurs in the 
presence of water : 

FeS2 + 702 + 2H2O -= 2FeSQ4 ◄ 2H2SO4 

However, the comparatively lower rnduc­
tion in the soil pH and ESP with pyrltHs ap-

(i ,\l I 1u :s . .I , 1')')1. 17 
1 

plication than gypsum and _pre_ssmuci may ~ 
attributed to its lack of ox1dat1on under su 
rnergenr.:e (Verma ;:iml Abrol , 1980). Morea,,~ 
it also appears that the--! amendments were ;i~ 

plied ·on total sulphur content basis. but ()r 

water soluble sulphur (7.8%} seems to b F1;:, 

fecting the soil pH. Singh er al., (1978) ril· 

made similar observations. The higher reel . 
tion to the soil pH and ESP in the surfar 
soil (0-15 cm) was a result of direct cont2 
of the amendments with the soil. Further. '· 
marked decrease in the pH and ESP of t· 

surface soil under control_ could be a res 
of accumulation of CO2 and hydrolysis of ~ 

• cium carbonate under submergence. 

The decrease in the soil pH and ES 
was slightly more when cont inuous leachir 
was provided upto 21 days than 15 days, pa 
ticularly in case of pressmud treatments (F 
2) . Overal l effect indicated that the 21 da, 

leaci1i1 ,y gave slightly more reduction in t 

soil pH and ESP with all the treatments th 
15 days leaching study. The increase in ti11 
of submergence of continuous leaching e-, 

hanced the dissolution of gypsum and CaC 
in the soil while the beneficial effects Vv 

pressmud treatments are expected throu 
higher decomposition of organic matter. 

Soil Exch. Ca + Mg : The reduction 
the soil pH with the application of t 

amendment was accomplished by the reduct· 
in the soil E.SP and increase in the exchangea. 
calcium and magnesium content in the ~ 

as a result of replacement of exchangea 
sodium on the exchange complex. The marh 

increase in the exch. Ca + Mg contents in 
soil was observed with the amendments urn 
both leaching studies, particularly in the surf,1 

soil (Fig. 3) . The almost similar trend 11 

observecl tor inc-rect se in exch. Ca + Mg. 
observ0d in case of dL~crnase in the soil 
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and ESP. In general, gypsum was found to 
be the m9st effective in increasing tlhe soil . 
exch. Ca + Mg content upto a greater depth, 
while pressmud was the most effective in the 
surface soil. The increase in the exch. Ca + Mg 
with the application of the amendments was 
ctue to eit~er direct supply of soluble calcium 
through calcium sulphate or from their maction 
products. 
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Hybrid Vigour 1n Castor 
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ABSTRACT 

, r . 1 (Ricinus communis I..) wa~ studied lo invt-sligale I• 1· I I I ls involving 10 mhreds o en!'. or . l . 11 I 1 
Tiu• pl·rl'orm1111n· 

0 
• I ' Y ir 

1 
• •1.1 I· 1• , lt(•lcro!-. i!-. ·uul h<•lerohellio!-. i !-. Tor !'.l'l'< y1e < p t-r P an 

Id I 1 • 11 n+11t-d d11u·1ch•r!'. 1c rl' ,1 1vt • • • . 
lu•h'ro~i~ for !'.l'l'd yit• anc l'll yu· 

1 
' ' • • • 1 Tl F hyhritl -'X- 1 x SKI-HA exhihitin~ max111nu11 

rnngt•d rrom -511. 75 lo IO-'.S7 and -60.02 lo M1.SX pa n•nt r_t'!'.l'l't'hve YI· . '"1 I (I Wti 9-4 : ,) per 11hnt. Tiu.· hekro!-.is for Sl'ed 
I I ·1· • ·1ls I f)O!-.M'!'.!-.l'cl max11n11n, St'('( Yll' < · ), ., ' . r 

rdutin· hl'tero, i!'. and wkro " '
1 

Im.I!'., • • 
1 

• • • • • . '. 
1 

. . •,, siiike h•nuth of pistillate regmn o · 
I • I , ' f ,1 1tion ol' hrlt'ro"' for capsu {'!'. Ill m.u · ' ., 

1 , it-ltl appt•arNI lo hr dm• lo ug 
I 

llllll 
I 

l ' . 
1 

• • . : k. 
1 

w •r , nnin conlrihulor!'. towards increaM·t 
~nain spikt•, l'lfodin· hrnndH'!-. prr planl and st•t·d yi~ld 11er mam sr,1 _<' "''.' . : ;oul~ he nwre th·sirahlc. 
sei•d· :ri i·ld per plant. St'lt•dion of' nosSL·s on lht• haM!-. of per se pt rlornMnc, 

INTRODUCTION 

Gene system does not prevail for yield 
per se in the crop plants and the yield is 
recognised as the end-product of multiplicative 
interaction among yield contributing characters 
(Whitehouse et al. , 1958 and Grafius, 1959). 
Consequently, ~eterosis for yield should be 
through heterosis for the individual yield com­
ponent. Exploitation of heterosis in castor may 
result in an increase in yield up to 314 per 
cent over better parent. The present study 
was, therefore, undertaken to determine the 
degree of heterosis in castor. 

MATERIALS AND METHODS 

The experimental material comprised of 
ten inbred -p~rents alongwith their 45 single 
cross hybrids, produced in a diallel fashion 
excluding reciprocals. The exreriment was con­
ducted in a randomized-block design with three 
replications at Navsari during summer 198Sl. 
Each culturn repre~ented by a single row of 

( l?eceive<! on 18th Morch 1 ()()(}) 

9 m length keeping row-to-row and plant-to­
plant distance of 90 and 60 cm respectively. 
Observations were recorded on five randomly­
selected plants in each replication. and were 
statistically analysed. Heterosis was calculated 
as per cent increase ( + ) or decrease ( - ) 

of F 1 hybrid over mid-parent (Briggle, 1963) 
and better pr.1rent (Hayes et al. , 1955) per­
formance for days to 50% flowering (main 
spike) , days to maturity (main spike) , nodes 

upto main spike, plant height of main spike. 
length of pistillate region of main spike, effective 
branches per plant, capsules per main spike. 
100-seed weight, seed yield per main spike 
and seed yield per plant. 

RESULTS AND DISCLISSION 

The analysis of variance revealed highly 
significant differences among t11 e parents and 
hybrids for all the characters; ind icating 
considerable amount of genetic variability 
present in the rnateric:11 studied The parent ·, 
v.... hybrids cornpm ison was ~!~!f~:f:~e1i .r tor di°I 

--·- •• -------•Mailing address : Associate Proiessor (Br1::edi11g) N , tl1unc11 .f\<jt 1u iit111 ai Hesoarcn Proiect GAU. Navsafl Campus. 
Eru Char Rasla, Navsari 396 450 01st . Valsact (Cui , 

lt.> 
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the character~ (except days to maturity, noch.:1:l 
to main spike and lenoIh of plstllluto roulon 

up . d' . of main spik_e) . in 1cat1ng group hotorosls. Thlls 
showed that the material was approprlato for 
the study of manifestation of heterosls and 
genetic parame~ers involved In the Inheritance 
of different traits. 

The degree of heterosis varied from cross 
to cross for all the characters studied. In the 
present study seed yield per plant was found 
to be the most heterotic trait as out of 45 
crosses studied, eighteen and twelve crosses 
depicted significant positive heterosis over their 
midparent and better parent values, respec­
tively. The cross combination 48-1 x SKl-8.A 
depicted highest relative heterosis (104.57°1<>) 
and heterobeltiosis (66.58%) with maximum 
seed yield (396.94 g) per plant followed by 
cross SH-75 x 48-_1 (89.29% and 62.01 %). Thiis 
hybrid had also higher (340.95 g) seed yield 
per plant. Such crosses are likely to give bettm 
transgressive segregants and could be used 
for further crop improvement. Hooks et al., 
(1971 ), Yadava et al., (1978), Kaul and Prasad 
(1983) and Dangaria et al., (1987) have also 
reported high values of heterosis for seed yield 
per plant in castor. High heterosis might be 
obtained with parents of different origin in the 
f.resence of adequate favourable environment 
for expression of heterosis and in the absence 
of mutual cancellation of components of 
heterosis. 

Range, number of crosses showing sig1-
niticant heterosis in desired direction and F 1 
hybrid showing desired relative heterosis and 
heterobeltiosis for all characters (T able-1) 
revealed that magnitude of heterotic effects 
was high for seed yield per plant, seed yield 
Per main spike, capsules In main spike and 
.offe r - c ive branches per plant; moderate for days 
•
0 50 per cent flowering and 100-seed weight 

and luw for duy'.l lcJ ,ncjturlty, nodes upto main 
splko, plant h,iluht. lonqth of main spike and 
longth of platlllat8 region of mctin spike. 

It wlll bo of considerahl'=? interest to know 
tho cause of heterosis for seed yield. A com­
parison of ten most i1eteroheltiotic crosses for 
other yield-related characters alongwith 
average seed yield (Table-2) revealed that high 
positive heterobeltiosis for seed yield in crosses 
48-1 x SKI-SA, SH-75 x 48-1, Jl-35 x SKl -14 
48-1 x SKl-54, Jl-35 x 1379 and SKI-SA x 
EC-103745 were accompanied by high positive 
heterobeltiosis for number of capsules in main 
spike and seed yield per main spike. 

Over and above, highly significant positive 
heterobeltiosis was exhibited for number of 
effective branches per plant by SH-75 x 1379, 
SH-75 x SKI-BA and SKl-8A. x EC 103745, for 
length of main spike by SKI-BA x EC-103745 
and 48-1 x SKl-14, for length of pistillate region 
of main spike by SKI-SA x EC-103745, for 100-
seed weight by 48-1 x SKl-54, 48-1 x EC-103745 
and 48-1 x SKl-14 and for seed yield main 
spike by SH-75 x 1379 and SH-75 x SKI-SA. 
It indicated that in different crosses, pathways 
for releasing heterotic effects varied from cross 
to cross. Thus results revealed that capsules 
in main spike, length of pistillate region of 
main spike, effective branches per plant and 
seed. yield per main spike were the main con­
tributors towards increased seed yield. Thakk.a( 
(1987) has also observed heterobeltirJs1s in 
seed yield because of simultan~ uus heterosis 
in a number of yield component.s. Grafius (1959) 
has also indicated that he,\erosis in yield is 
reflected through heterosi.s in individual yield 
components or alternat.:1vely due to the mul­
tiplicative e!fects of p,-:-t rtial dominance of com­
ponent cl ,aracters 1Nhlch further substantiated 
these findings. Wll\iams and ullbert ( 1960) have 
reported that evdn simple dominance 1n respect 

I 



TABLE 1 

summary table showing range. significant crosses and F1 hybrids in desired direction for various 
characters in castor. 

o ,aracJer 

Oa)I$ to 50'1 
flowc·.ing 
Days to 
maturity 
Nodes upto 

main spike 

l-i Plant height 
Length of 
main ~pike 

Length of 
pistillate region 
of main ~pik L: 
Efk.ct ivc branches 
p <.: r plant 
Capsule~ in 
main spike 
]()().seed wci~ht 

Seed yield 

l 
per main ~pike 
Seed yield 
p1.: r plant 

~an~<' (or d,•sm.·d hctcrosis ( . 
orer 

AIP BP 

-33. 17-45.25 -26.37-135.80 

-12.44-23.34 -8.65-33.20 

-21.97-32.94 - 14.02-80.00 

-41.07-40.22 -37.73-118.20 

-19.23-89.68 -41.65-36.87 

-46.31-89.54 -57.92-23.97 

-24.19-117.45 -37. 13-106.25 

-51.73-89.23 -63.30-<>6.24 

-8.50-48.39 -19.17-3 1.77 

-41 30-83.1 (, -47.67-(,4. 16 

. '5(J.7'). 1()4_57 -()(Ul2-<,<,.5X 

No. of cross,·s 
showing sig11ijicanr 

hcterosis in 
desired direction 

ewer - .,. - ·-
MP BP 

15 

12 

13 
12 

17 

08 

26 

16 

15 

26 

IX 

07 

03 

01 

03 

04 

03 

19 

11 

06 

16 

12 

F I ltyhrid)' slrowin~ drsirrd ht'tt'msis 
OVt'r 

MP BP 

48-1 x SKl-8A 48- 1 x SKI-XA 

48- 1 x SKl-8A 48- 1 x SKl- 14 

EC- 103745 x SKl- 14 Vl -1) x SKI- I-' 

Vl-1) x EC- 103745 VI -') x EC- 10.17-'5 

SKl-8A x EC- I03745 VI-') x SKI -XA 

SKl-8A x EC-!03745 SKI-XA x SKl -14 

SH -75 x t-f() SH -75 '< H O 

SKl -8A x EC- IOJ745 ..i.'{. J x SKJ-XA 

Vl -'J EC- 103745 Vl-'J .~ EC- HJ174'-

SKJ-KA x EC- JOJ 7~"i ~KJM x EC-HI'7~5 

4~- 1 x \i KI -HA ~.'< - I \KI -XA 



TABLE 2 
Comparative study of ten most heterobeltiotic crosses for seed yield with their heterobeltiotic effects for 
yield components. 

Per cellf heterosis over better parent (heterobltiosis) 
Seed Length Length Number Number JOO-seed Seed 

Crosses yield of of pis- of eff- of cap:.. weight vield A i·erage seed 

per main tillace ective sules in per yield per 

plant raceme regwn branches main mam plalll (g) 

of main per raceme raceme 
raceme plant 

48-l x SKl-8A 66.58** 2.36 -4.48 -25.75** 66.24** 0.00 32.76** 396.94 

SH-75 x48-1 62.01 ** -14.96** -28.66** -25.16** 11.'.?I* • -3.07 7.10** 3-W.95 

SH-75 x 1379 53.16** . -41.65** -57.92** 37.94** 28.02** 5.20 30.44** 322.32 

Jl-35 x SKl-14 50.56** -3.30 9.25 -19;12** 27.88** -2.41 16.75** 303.36 

48-1 x SKI-54 49.96** 3.92 -8.47 -29.96** 58.23** 16.09* 23.22** 320.75 

48-1 x EC-103745 48.62** -10.13 -37.81 ** -40.11 ** -0.21 16.15** -6.37* 222.61 

SH-75 x SKI-8A 47.44** -5.73 -18.21** 18.18** -8.25** -4.05 13.66** 351.33 

Jl-35 X 1379 45.88** -5.22 1.66 -0.93 21.51 ** 1.30 12.38** 264.67 

SKl-8A x EC-103745 42.09* * 35.40** 21.41 ** 26.68** 42.78** 9.38 64.16** 338.58 

48-1 x SKI-14 35.41 ** 14.16** 2.84 -35.33** • 0.15 14.46** -6.12* 272.83 

* Significant at P = 0.05 

**Significant at P = 0.0 
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of yield components may lead to expression 
of heterosis in respect of yield. Hagberg (1952) 
observed similar effects and termed it "com­
binational heterosis". 
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tiotic crosses (Table-3) further revealed tha• 
for the characters like days to 50 per cen, 
flowering, days to maturity and nodes upte, 
main spike the performance of crosses was 
not associated with the heterotic response i.e J 
the best performing and most heterotic crosse-, 
were ditferent. On the other hand, two crosse· 

A comparison of best performing five 
crosses in order with first five most heterobel-

TABLE 3 

Best crosses in respect of heterobeltiosis and per se performance. 

Character 

Days to 50% 
nowcring 

Days to maturity 

Nodes upto 
main spike 

Plant height 

Length of main 
!->pike 

Length of 
pi~t ilia le 

region of 
main spike 

Most heterobeltiotic 
crosses 

48- l x SKl-8A 
SH-75 x HO 
Jl-35 x 48-1 
SH-75 X SKJ-14 
-YI-9 x HO 

48-1 x SKl-14 
VI-9 x SKJ-14 
VI-9 X HO 
V I-9 x SKI- 8A 
Vl-9 x 48- 1 

V I-9 x SKJ- 14 
Jl -35 x 48-1 
Vl-9 x 48-1 
VI-9 x HO 
VI-9 x SH-75 

* Vl-9 x' EC-103745 
*EC-103745 x SKJ- 14 
V l-9 x SKJ-14 
SKI-54 x EC- 103745 
*1379 x SKI-54 

* V J-9 x SK(-8A 
*SKI-XA x EC-103745 
*SKl-8A x SKl-I4 
48-1 x SKl -14 
1379 x EC-103745 

*SKl-8A x SKl-14 
.* VI -') x SKl -8A 
"'S KI-XA x E( ._ ttn745 
1379 x EC- 103745 

------------*~J~l-35 x SKl- 14 

Best perfom1i11~ 
crosses 

SKl-54 X EC- 103745 
EC- 103745 x SKl -14 
Vl-9 X EC-103745 
SH-75 X 1379 
1379 x EC-103745 

EC-103745 x SKl-14 
1379 x EC-103745 
SH-75 X EC- 103745 
SKl-54 x EC- 103745 
Vl-9 x SH-75 

1379 x EC- l03745 
SH-75 x EC- 103745 
EC-103745 x SKl- 14 
'1379 x SKl-54 
YI- 9 x EC- 103745 

137() x SKJ-54 
Yl -9 x EC-103745 
1379 x EC-103745 
EC- 103745 x SKl- 14 
SH-75 x EC- 103745 

Yl-9 x SKI-XA 
SKl -8A x EC-103745 
SKI-HA x SKl- 14 
SH -75 x SKI -XA 
Yl-l) x SH-75 

SKI-HA x SKl- 14 
VP> x SKI-XA 
SKI-XA x EC- 101745 
.11 -15 x SK l- 1-l 
Vl-9 x SH-75 
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TABLE 3 (Contd.) 

Cl w ractcr 

Effec tive 
hr.md10 pe r 
pl.int 

C.1p!\Uk!-. pc.: r 
main !-.pike 

I 00-Scctl weight 

Sect! yidc.1 pc.: r 
ma111 !-.pike 

Sccc.1 yic.:lc.1 per 
plant 

Mn.I'( l1<·1, ·rohe'lriotic 
Cl'<JS.\'C:.\' 

*SH -75 x HO 
*SKl -8A x SKl -54 
SKl -54 x SKl - 14 
SKI -XA x SKI-I ➔ 
"'.Jl -15 x HO 

*4X- I x SKI-XA 
4X-1 x SKl -54 
*SKI-SA x EC-101745 
*JI- 15 x SH -75 
*Jl-15 x SKl - 14 

* V l -1) x EC- I0.1745 
*SKl-54 x EC- I0.1745 
*HO x EC-101745 
*48- 1 x EC- I0.1745 
48-1 x SKl-54 

*SKI -SA x EC- I0.1745 
* V l -1) x Jl -1.'i 
SKI -XA x SKl -54 
*4.'-:-1 X SKI-XA 
s H -7.'i x nn 

*48- 1 x SKI-XA 
*SH -75 x 48- 1 
SH-75 x 1371) 

.11 -35 x SKl - 14 
48- 1 x SKl -54 

~en,..,, comh,n,111011 common in bot h c:omp;irison. 

B,•.1·r l"''I< ,r111i11~ 
('/'( ).\'.\' ( '.\' 

SH -75 ·x HO 
Jf-15 X J-(() 

4X-I x HO 
SKI -XA x SKl -54 
V I-') x SH -75 

V f-lJ x .11 -35 
48- 1 x SKJ-XA _ 
.Jl -15 x SH -75' 
.II -JS x SKl - 14 
SKI-XA x EC- 101745 

V l-9 x EC- J0.1745' 
SKl -54 x EC-10.1745' 
HO x EC- I 01745 
48- I x EC- )(0745 
EC- I0.1745 x S Kl~ I 4 

V f-1) x .11-15 
48- 1 x SKI-XA 
SKI-XA x EC-I0.1745 
JI-J5 x 48-1 
48- 1 x SKl -54 

48- 1 x SKI-XA 
V I -1) X SKI-XA 
SH-75 x SKI-XA 
SH-75x4X- I 
SKl-54 x E( ._ 103745 

for seed yield per plant, three crosses each 
in case of plant height, length of main spike. 
effective branches per plant, seed yield per 
main spike and four crosses each in case 
of length of pistillate region of main spike, 
capsules in main spike and 100-seed weight 

of per se performance or heterotic response 
would be equally important, but the former 
being more desirable. Thus, on the basis of 
both criteria the crosses 48-1 x SKI-BA and 
SKI - 8A x EC-103745 appeared to be suitable 
tor practical plant breeding programme. 

, were common in both the comparison. This 
indicated that selection of crosses on the basis 

/ 
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Combining Ability for Earliness and its Related Traits in Castor 

(Ri.cinus communis L)* 
D. R. Mehta, P. S. Vashl** and M. U. Kukadia 

Gujarat Agricultural University, Navsari-396 450 

ABSTRACT 

Non rt'ciprocal dl11lld cross 11n11lysis invoh•ing kn inhrt"ds of Ricinus communis indicated preponderance or additivr 
~ne action for all tllt' trails. Parents 1379 and Et-1113745 were the hesl general comhiners for all lhe characters. Crus.,e, 
48-1 x SKI-SA 11nd EC-1113745 x SKl-14 for d11ys lo 500;" nqwerings 11nd dnys lo m11lurity; EC-I0.17-15 x SKl-8A. 1.H'J 
x SKl-54, 48-1 x SKI-HA nnd Sll-75 x J<X:-I0.1745 for numher of nodes uplo m11in spike and Vl-9 x EC-I037-15. IJ79 
x SKl-14, VJ-9 x SKl-14 and E<:- I03745 x SKl-14 for plnnl height were the hes( specific comhim11ions lo exploit non-rixahle 
components. The gen effects for 1111 the trnits indic11led more or less similar trend in per se performance. Hence, parl"nl, 
ha,·ing lower mt"11n perform11nce for nodt"s uplo the main spike could be selected for exploiting earlines.,; in ca.,tor hybrid~. 

INTRODUCTION 

The cultivation of.castor is not encouraging 
in South Gujarat. This is mainly due to long 
duration and taller varieties in which harvesting 
and other cultural operations are difficult. 
Evolving of early varieties is, therefore, essential 
to popularise this crop in this region. The present 
study was, therefore, undertaken to know the 
genetic architecture of these characters and 
also to select the parents based on combining 
ability analysis. 

MATERIALS AND METHODS 

The experimental material consisted of 
ten inbreds of castor viz., Vl -9, Jl-35, SH-75, 
48-1, 1379, SKI-BA, HO, SKl-54, EC-103745 
and SKl-14 selected on the basis of their 
performance for various characters and were 
crossed in all possible combination excluding 
reciprocals. The trial was conducted in a 
randomized-block design with three replications 
at Navsari during summer 1989. Each entry 
was . planted in a single-row of 9 m length 

( J<,·c,·in·d on !9th March. /990 J 

keeping an inter and intra-row spacing of 90 
x 60 cm. Observations were recorded on f_ive 

. randomly-selected plants for four characters 
viz., days to 50% flowering (main spike). days 
to maturity (main spike), number of nodes upto 
the main spike and plant height upto the main 
spike. The data were statistically analysed to 
study the combining ability following Method-2, 
Model-I of Griffing {1956). 

RESULTS AND DISCUSSION 

The analysis of variance for combining 
ability revealed that the variances due to general 
combining ability (gca) and specific combining 
ability (sea) were highly significant for all the 
characters (Table-1) , indicating that both 
additive and non- additive type of gene action 
were important in the inheritance of the 
characters. However, the mean squares due 
to gca were higher in magnitude for all the 
characters than those due to sea, indicating 
the preponderance of additive type of genetic 
variance for governing these traits. Swarna et 
al., (1984) also reported the predominance of 

*Part of the M. Sc. thesis submitted in 1989 by the first author to the Gujarat Agricultural University, Navsari (unpublished) . 
**Mailing address : Associate Professor (Breeding). National Agricultural Research Project, GAU, Navsari Campus, 
Eru Char Rasta, Navsari 396 450, Dist. : Valsad (Guj.). 
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TABLE 1 

Varl·ance for combining ability for various characters in castor. Analysis of _____ _ 
M,·a~ Sr111an:.'. 

Smun· 
of 

\ 'Qf1cl(/O// 

df I >r11·.1· / () 501
1: /)a\'.\' In N1111 1h,·r f 'la111 l11:i~J,1 

jlm1·,·ri11K 111at11rity of not/t s 11/JffJ !ht'. 

(111ai11 spik,·) (111ai11 spike•) 11/Jf(} t//11 111ai11 sr,ik,· 

Errnr 

(iCA/SCA 

l) 

4.'i 

IOX 

... Sifnitic.mt at P = 0.0 I. 

41) 1) .X(1 '4"t 

)l)_17** 

5.42 

8.42 

additive gene action for the expression of plant 
height and number of nodes to flower. Similarly, 
the predominance of additive gene action for 
days to flowering, days to maturity and number 
of nodes upto main spike have been reported 
by Patel et al. , (1984) and Pathak and Dangaria 
(1987). 

TABLE 2 

111ai11 spilw (011 ) ) 

I .S0.42** 22. 17** r,54.'JT ... 

17.77*·* 2.2()'1' -1' .'i'J.2 1. • 

1. 14 030 1.54 

:,,lJX 9.(18 I I.IJ<, 

The estimates of gca effects of parent'.) 
(Table-2) indicated that EC-103745, 1379 and 
SKl-54 for days to 50%· flowering; 1379, 
EC- 103745, Vl-9 and SH-75 for days to maturity 
and 1379, EC-103745, SH-75 and SKl-54 for 
nodes to main spike and plant height were 
the best general combiners. Thus. 1379 and 

E6timates of gca effects and mean performance of 1 o parents for different 
characters in castor. 

Pare/lls 

VI-9 

Jl -35 

48- J 

137') 

SKI-XA 

Days lo 
50% 

j7owerinK 

- 0.(>4 

(58.00) 

8.50** 
((16.00) 

LH * 
{(1(d)O) 

1.01* * 
(71.00) 

- 9.}{J** 
(10.00) 

\ ox~* 
(( ,O .01 l) 

Days lo 
maturity 

-3.72* * 
(9().()0) 

4.1 ()* * 

(97.00) 

- 2.81** 
(9] .00) 

2.97* * 
( 112.00) 

- 4.28** 
(85,00) 

:tox u 
( l)q ,(}()) 

Number of Plalll height 
nodes 11pto upto the: 
the main main spike 
spike 

- 0.2() - 0.32 
( 14.27) (53.45) 

2.33** 15.25** 
( 17.53) (x2.:n) 

- 0.(>2** - 4.16* "' 
( 13.11) (39.22) 

1.0()* * ) .(1l) • ·• 

( 18.53} (69.22) 

- 1.97** - l0.l)5** 
( 18.:H) (J0.55) 

0 .(17* ,!< - 2.67* '; 

( U .XU) ( 4S.22) 
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TABLE 2 (Contd.) 

C I. 

HO 

SKl-54 

EC- 101745 

SKl- 14 

S. E. (gi) ± 

S. E. (gi-gj) ± 

•~ignifiC<tnt a1 P = (l.<15 

**Significant at P = 0.<11 

2. 

4.44* * 
( 62.00) 

-2.36* * 
( 42.00) 

- 12.14** 
(27.()()) 

2. 17** 
(64.00) 

11.64 

0.95 

IN ( N,IC>I< 
2:'i 

3. .J. .5. ) 
4. f7h o.7x~ - 6/,7* . 

(96.00) ( 13. 73) (5().2~) 

- 0.8 1 -0.47* :t - 2.9 1*~ 
(93.(.IO) (12.67) (44.33) 

-4.1 )** - 2.0V,.. - 5. J(}*;. 

(81.00) (Kf,7J (~Jl(JJ 

L:B** 0.52~ 9, - 1.42* . 

( !04.00) ( 14.40) (51.1)() ) 

U.49 (l.15 0.52 

0.72 0.23 0.77 

Figures in the parenthesis indica1c mean performance. 

EC-1037 45 showed significant negative gca 
effects and were good general combiners for 
all these traits which may be utilized in crossing 
programme to generate the genetic variability 
tor effective selection to develop early-maturing 
and dwarf varieties of castor. Patel et al., (1984) 

also reported 1379 as good' general combiner 
for these characters. In the present study, gca 
effect of parents was aiso more or less as­
sociated to their per se performance for all 

the traits. 

The perusal of sea etlect:- (Table-3) 
r~v&alecJ that crosses 48-1 x SKl-8A and EC 
1',~74 ~1 1.. SKl-1'! f() r days tr; SO':,., tlovvenncJ 

anr! 0r1;•, to marunry t::C.,- 10374 '", x SKI id 
13/rJ , SKl -54 40 i x SK: HA and SH-1~, •1 

f(, 10:11411 tu nurn!Jt:r ,;f rivc.Jc:s u1At 11 1r11r
1 

&r~1n and VI U x EC-10:3 /4 :.,, IJ/4 Y SKl -:A 
•li'-1 / SKl 1/4 c1ricJ EL- 1()314!> x SKI 1-1 for 

Plt:tnt t1t::,c.in1 w£-;re rht: h~'>I :,pucifi,. <,1 , 111u111<1 

t tr,r1~~ l<J b..<pl 011 ri011 t1x,1 rJlt- c1...11 npor,.:rll ' 

A parent showing lower mean perfor­
mance generally proved to be gooo combiner 
for earliness, rndlcatiny that earuness coulc 
be effectiveiy lnc0rporated :n a nybnd by setecl · 
ing parents on rile oasis of their per se per­
formance (Table-2) for these four characters. 
However, it is very ditficult to recoro ail thesP 
4 craits (to defect earliness) at an early sraw· 
of growth of caslOr. rience. it Is essentiu 1_, 

emphasize only on one characcer t:Jy wh:t • • 

earliness could be detecred. The pre::,ent studv 
.revealed lha! the gca ettect~ 01 parern., IL 

ali H,e foul' traiis inrncateu earnnes::- 1...... . , 

pare11t haviny good gca for nuue~ up1c II':· 

rnaH1 sµiKe will alsu have gouo Q t.,...t re.,.- tr•· 
1rc1,r::. n:spons,ole tor ea nines~. Henct.. d fl i t ,n, • 

iu, ,r 1rd th . pdrbnts ha\1:1~1 IOwe: nlt?d 1 • µt · 

l r; tn1c11 1ct.' rur noue::. uµ1u tne main Sl,)tl\b srIuL11t' 
bt" ',t;lct ted iu, exµI U l(II •~J 8dfltne:,~ Il l n y1Jr1 c1 , 

0 1t1l:t d<ldt11vu dill: no n-addlltve co1n ­

p 1 JI II,, ti 'JI ~l•l lt.; l•' vur li:ll 1(.;t:lS l/1/'df v ti I l/JUf(cJ{l{ 

, ,,, dll 11 ,, ,, tr,11 L Ille exploIcauor, Li, oc11r 



26 
GJ\lJ RES. J. 1991. 17 (I ) 

TABLE 3 

Estimates of sea effects for various ,characters in some selected castor crosses. 

/ 
Days to 

Crosses 50'¼1 
Jlowerillg 

/ 
Vl-9 X SKl-8A - 1.99 

Vl-9 X HO -6.68** 

Vl-9 X EC 103745 -9.43** 

Vl-9 X SKl-14 -5.74** 

J l-35 X 48-1 -9.07** 

SH-75 X 1379 -12.13** 

SH-75 X HO - 11.63** 

SH-75 X EC 103745 -4.05 

48- 1 X SKl-8A - 16.99** 

48- 1 X SKl-54 0.12 

1379 x . SKl-54 l.2l 

SKl-8A X EC 103745 17.18** 

EC 103745 X SKl-14 -12.91 ** 

S.E. (Sij) ± 2.15 

S.E. (Sij-Sik) ± 3. 1.5 

S.E. (Sij-Sk1) ± 3.01 
\.. 

* Significani at p = 0.05. 
**Significant at p = 0.01. 

types of gene action would be imperativB and 

recurrent selection for hybrid varieties would 

REFEIU~NCES 

(~ril'ling, H. I <J5(>. Concept of gcnernl and s:pccific 
combining ahility in relation to uialld crnssing 
system. Atts1. J. Uio/. Su. 9 : 461-491. 

l'atd, I. IL C. .I. Dangaria, U. (j _ 1-'itt tch ancl V . .I. 

Patel. ! 9tq_ ( :omhining ah1li1 y for t.:.i rl in,.:ss and 

• its relat ed trc1its in <.:Hstur . Jm lu111 ./. / lgn r . St i. 

54 (X) : ()25-(i2 •J. 

Days to Nllmhcr of Pla,ll I 
maturity !lodes height upto 

..___ . 
upto the the main 

main 5pike spike 

-5.21** -0.54 4.18* ' 
-5.63** - 1.05* 10.62** 

2.99 - L24* - 18.74** 

-3.46* -1.39** -8.74** 

-6.68** -0.71 - 330 

3.93* -0.63 5.41 ** 

- 4.18* -0.84 3.68* 

-1.57 -1.91** -5.79** 

-11.57** - 1.92** - 5.60** 

-3.35* - 1.64** - 2.81 

-1.43 - 1.98** -1239** 

13.51 ** 2.87** 13.50** 

-9.74** - 2.92** -8.64** 

l .63 0.51 1.73 

2.40 0.75 ") - -
-',..)) 

2.29 0.71 2.-n 

prove most effective for inducing earliness in 

castor. 

Pathak, 11. C. aml C. .I . Dangaria I wn . C :omb111tn!! ah11l1, ... ... . 

for yidu and its cnmpu11L·nts m c..::1:-.rur. /11,!t,m 

.I. Agne Sci.. 57 ( I ) : l .i - I (1. 

J 
I 

Swarnalata, M. V . IC, P rns~1ll , inLI B. ~- Rana. (•JK-l . 

lnheritam:~ ur y1dLI um.l 1ts l.llln pnnents in c.1~· 

tor. /mliw , J. ( ,'rn ·t .. ➔➔ : S.1i"l-5-U . 
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Effrd of Nitrogen and Its Time of A 1. . 
. . . PP 1catwn on Yi~ld of C t GAU('H I (R1c11111s conununr.s L.) Und 1 . . . as or 1 

., -

er rragated Condition in North Gujarat 
M. K. Patel, U. G. Fatteh and V. J. --:Patel 

Castor Research Project, Regional Re . 
search Station, GAU, Sardar Krushinagar-385 506 

ABSTRACT 
Erf<"<'t or dirTt"rc.-nt lc.-vc.-ls of nitrogen appllcatl O 25 

I d·1f'd for four yc.-1trs on hyhrld . . d on • • 50, 75 and 100 kg N/ h11 at v11rying split 11ppllcathms 
'1111' ~ u • 1rrig11te CRStor (C AIJCII I ) • ' • - ~rown In s11ndy soils or North Gujarat The ~ud 
,it ld und net IC.RR ''Hlues showed that application or 75 1,h N/h . • 
: . I splits at 40 and 70 ()AS) ""' 11 m three splits (50% as hH.o;al the rem11lnln~ SIIC/o 
in fl'o t-qm1 • • - was advanta~eous. 

INTRODUCTION 

In Gujarat, castor (Ricinus communis L.) 
occupies about 1.95 lakh/ha witn an average 
productivity of 1 i 45 kg/ha. Hybrid castor is 
extensively cultivated in the State (Fatteh and 
Patel, 1986), Mehsana and Banaskantha 
districts of North Gujarat occupying 1. 76 lakhs 
ha with an average yield of 1250 kg/ha. For 
maximising the yield potential of hybrids, proper 

ttertilizer use plays an important role. Keeping 
f this in view, the present study was taken up 
to determine the optimum rate and time • of 
nitrogen application tor irrigated hybrid castor 
GAUCH-1. 

MATERIALS AND METHODS 

An experiment was conducted at Regional 
Research Station of Gujarat Agricultural Uni­
versity, Sardar Krushinagar during 1981 -82-
1 ~84-85. The soil was loamy sand in texture 
Wtth PH 7.2-8.5, low in organic carbon (0.17 

• 0-35%) and available N (100-238 kg/ha) ; 
ectium to high in available P 20 5 (55-99 kg/ha) 

anct high in available K
2
O f350-400 kg/ha) . 

27 

(Received on 16th June, 1989) 

The experiment with 14 treatments comprising 
five levels of N (0, 25, 50, 75 and 1 oo kg/ha) 
applied as. basal and in different splits 
(Table 1) was laid out in Randomized Block 
Design with four replications. The crop was 
sown in second or third week of July. The 
recommended dose of 50 kg P 2O5'ha was 
applied as single superphosphate as basal. 
Nitrogen was applied as urea as per the treat­
ments. Castor variety GAUCH-1 was sown with 
a spacing of 90 x 60 cm with a seed rate 
of 6 kg/ha. The rainfall received during 1981 -82 
to 1984-85 was 519 mm, 584 mm, 413 mm 
and 525 mm in 31 , 20, 29 and 25 rainy days, 
respectively. The crop was given 3 irrigations 
in 1981 -82 and 1982-83, and 4 irrigations in 
1983-84 and 1984-85. Matured spikes were har­
vested at 90, 120, 150, 210 and 240 days. 

RESULTS AND DISCUSSION 

Data presented in Table 1 revealed that 
the differences in castor yield were significant 
due to various treatments in 1981 -82 and 1982-
83 only. The pooled data, however, revooled 
that treatment Tg {N75, 1/2 + 114 + 114) gave 



TABLE 1 

Se~ yi~ld and contributing characters of castor (GAUCH-1) as affected by levels of nitrogen and time f 
apphcat,on. 

0 

Time of applicatio11 of S1!ed ridd k~!ha . '-
Yield co11trib11 1i11g 

11i~rogc11 -. 
characters 

T rt'cJl 11lt ·11( Basal .. I(} 7() 100 8 1-82 82-83 83-84 84-85 Poolnl ,\'!CBR No. of Le11grlr ;/-

D.--tS DAS DAS tjfectin · main spike 
spike pia,;i 1cm , ) 

T . l l kg N 'h,1 - -- - - 1335 1578 t~:q 159:- 15~5 - · fi.25 _;~_g, . 
T - 25 k~ N, h,1 A ll - - - 1451 1~54 2479 1~.::~ I ()(}?, l :-t9 7.77 3-,,,., __ ;q I T , 25 kg N.'ha I '') 1/2 - - 1574 1938 2.W l lh., 7 lS~.5 1:4.6 6.~N ~.-2➔ ,_ 

. ~ 

T4 50 kg N 'ha All 1562 2039 2S54 lW,~ 21 ll(i l :4.0 7.99 +4.&l 
I 

- - -

T 5 50 kg N 'ha 1/2 1
,.., 1666 2089 2641 2l(il) 2141 1:4.3 7.S5 ➔.., ' -

/ 4 - - --'~ 
T6 50 kg N. ha 1/2 l,'4 1/4 - I~~ 2199 2400 2219 2ll7C1 1:3.8 7.69 >--~ 

\ T ; 75 kg N; ha All - - - 1554 2203 2795 1991 21.,1, 1:2.8 8 .29 -t~. -5 

Ts 75 kg N/ha 1/2 l/2 - - 18(13 2421 2452 2365 2275 l:3.5 9.~ +4.14 
\ 

T9 75 kg Ni h<1. I ,., 1/4 1/4 - l8RO 2016 3276 2579 24.,8 1:4.4 8.92 45.2t' I ,_ 

T 10 75 kg N.'ha 1;4 1/4 1/4 1/4 1635 226'-) 2'-)38 2417 2315 1:.,.8 8.5 l 4 \_Q\_) 

T 11 100 kg N/ha All - - - 1524 2389 234:2 236., 21)4 l :2.1 S.51 45.51 

T 12 100 kg N, ha l/2 l / .... - - 1671 2225 2382 2466 2186 l:2.3 S.b() 4().45 
, -

T 13 100 kg N/ha 1/2 1/➔ 1/4 - 1954 2203 2854 1829 2210 1:2.4 S.80 45.n_, 

T 14 100 kg N/ha 1/4 1/➔ 1/4 1/4 1802 2381 2441 2~41 236() l:3.0 ~ .()'-) +4.ll5 

S. Em. 89 134 263 308 58 

C . D. at :'ice. 246 371 NS NS 163 

CV c,~. 10.X 12.5 20.4 2K5 l l.3 

Fl,r calculation of prices - Ur1:a 2.24 Rs/kg. 
Cast1.)r SLL U 1 .25 Rs/kg. 



pAffl /J A l •. : 1:i:n :cT OF Nrrn.()(j) ;N UN 

the highest seed yield of 2438 kg/hct, but WA~ 

at par with treatments N 100. t /4 1 114 1 

1/4 + 1/4: N75. 1/4 + 1/4 I 1/4 1- 1/4 · 

and N75, 1 /2 + 1 /2. Joshi et al. , (1980) reported 
castor yields of 2.30. 2.54 and 2.43 t/ha with 

25 ..1- 25. 50 + 50 and 75 + 75 kg/ha of 
N -t- P. respectively. Patel (1985) also found 
that application of 75 kg/N/ha in two splits 
incresed the castor yield. The treatments T 

8 
(N75_ 1/2 + 1/2), Tg (N75, 1/2 + 1/4 + 1/4). 

r
10 

(N75. 1/4 + 1/4 + 1/4 + 1/4) and T14 
(N100, 1/4 + 1/4 + 1/4 + 1/4 ) being at 
par increased the yield by 43.53, 53.80, 46.1 o 
and 49.30% over unfertilized control (1585 

kg/ha). This increase in seed yield may be 
attributed to greater length of main spike and 
number of effective spikes/plant (Table 1 ). The 
net incremental cost-benefit ratios (NICBR) for 
T

8 
(N75, 1/2 + 1/2), T9 (N75, 1/2 + 1/4 + 

1/4). T10 (N75, 1/4 + 1/4 + 1/4 + 1/4) and 
1

14 
(N100. 1/4 + 1/4 + 1/4 + 1/4) were 1 :3.5, 

1 :4.4, 1 :3.8 and 1 :3.0 indicating thereby the 
superiority of T 9 (N75, 1 /2 + 1 /4 + 1 /4) among 

these treatments. 
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The soils of Nnrth Gujarat are sandy, 
deep and well drnined. ThfJ r; rop has a long 
duration of growing perim.l (7 to 8 rnont~1s) 
requiring about 3 or 4 irrigations in the post­
rainy season. Urea being highly soluble and 
rapidly leachable, hence its 3 splits of 75 kg 
N/ha (T9, N75, 1/2 + 1/4 + 1/4) gave 7. l 6 

and 14.14% higher yield over the same dose 
applied in two splits (T 8, N75, 1/2 + 1/2) and 
as basal (T7, N75) , respectively. Similary, Misra 
and Singh (1969) also observed that nitrogen 
application in three equal splits was found ad­
vantageous over full dose as basal. Thus ap­
plication of 75 kg N/ha in three splits appeared 
to be optimum. Ankineedu et al., (1975) also 
recommended 80 kg N/ha for new promising 
castor varieties. Presently the crop is fertilized 
with 50 kg N/ha in two equal splits (Fatteh 
and Patel, 1986). However, the results of the 
present study indicated that the farmers of 
North Gujarat may advantageously apply 
nitrogen at 75 kg N/ha in three splits 50% 
as basal application and remaining 50% in 
two equal splits at 40 and 70 days after sowing. 
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Studil's 011 l\1ass Production of Bacillus popilliae Var. holotrichiue a Promising 

Pathogen of White Grub in Gujarat 
A. V. Vyas*, D. N. Yadav and A. J . Patel 

All India Co-ordinated Research Project on Biological Control of Crop Pests and 
Weeds. Gujarat Agricultural University, Anand 388 110 

ABSTRACT 

l>iffrrrnt method!\ of' inornlation for the production of Bacillus popilliae ,·ar. holotrichiae on tht- whilr ~ruh 
\1<'r <' r\·11hmtr d. Amonj.!!\t diffrrrnt mdhod!\ tried, hi~ht!\t infection wa!\ found in inoculntion with artificial dirt mi.xtd 

\ I ith B. popifliae (HS"lt') followed by !\oil and root inornlation (HO%), soil inoculation (65%). root dippin~ and fttdini 
(60c;~) and J.!lllpinl,! (35%). Tiu- co!\t of production wus worked out to be Rs. 305.4H/ ~ of spore powder. 

INTRODUCTION 

The white grubs are one of the most 
destructive and troublesome soil insect pests 
in India. In recent years, greater attention is 
paid on biological control of this pest. Bacillus 
popilliae var. Holotrichiae (identified by Dr. R. 
J. Milner, Canberra, Australia) causing milky 
disease in grubs of Holotrichia consanguinea 
Blanchard was reported from Gujarat by Vyas 
et al. (1986) . As much as 76% of the grubs 
have been found infected by the bacterium 
in nature. With a view to utilize this bacterium 
for the control of white grubs studies were 
made during 1987-88 to evolve suitable method 
to produce bacteria in sufficient quantity. In 
addition to this, the economics of mass produc­
tion of the bacterium was also worked out. 

MATEklALS AND METHODS 

Since the bacterium is an obligate 
pathogen. attempts were made to propagate 
the organism on the grubs of H. consanguinea. 
For this purpose, the eggs laid by the H. con-

(Receii-ed on 271!, Dec. /989) 

sanguinea females collected during June-July 
from the fields were obtained by placing them 
in laboratory cages (30 cm diameter and 10 
cm high) containing moist soil. These grubs 
upon hatching were reared individually in plas­
tic containers having sterile moist soil and 
provided washed bajra roots before inoculating 
with the bacterium. The stock solution of 8. 
popilliae having 5 x 109 spores/ml was obtained 
by aseptically bleeding the field collected dis· 
eased grubs. All the experimental grubs of 
H. consanguinea were surface sterilized using 
0.2% sodium hypochloride. The grubs were 
first washed thoroughly with tap water to 
remove soil adhering to their body and then 
dipped in the steril izing solution for 5 minutes. 

1 

l 
Traces of sterilizing solution were removed by 

1 
rinsing the grubs with distilled water. l 

I 

The grubs were inoculated with the bac· • 
terial spores and reared individually in plastic) 
containers (3.5 x 7.5 cm) containing sterilized, 
soil Optimum level of moisture was maintained ! 
in the soil. Washed roots of bajra were provided 

•Present address : Assistant Research Scientist (Microbiology) AICRP on Biological Control of Crop Pests and Weed, 
GAU, Anand-388 110 . 
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8 5 food. Tile food WrtS challgeci evory nllPl'll<\IP 
day. The rearin9 of thp grubs was rf o llc> nt 

25 ::t 1··c at 86~\) RH in tlw lnhorntrny 
Percentage of d 1seas<:' was , Pc t,, c-f t d untlrn 
each method at 7. 14. ~ 1 and ?B duys Hltnr 

inoculat ion. T11e dittert~nt lnoculntion methods 
~ tried were as tollows. 

1. Soil inoculation method 

_Tl1e required ~pore concentrations i.e. 1 

10 and 1 x 10 /g of soil , were obtained 
b mixing 0.8 ml and 80 ml of stock solution 

spectively with 400 g of sterilized soil. The 
11 thus inoculated with bacterium w~s equally 

istributed in 20 plastic containers and one 
rub of H. consanguinea was reared in each 
ntainer. In control, the grubs were reared 
sterilized moist soil. 

. Grub gulping 

The grubs were starved for 2 days, prior 
o inoculation and then dipped in spore suspen­
sions fo_r a minute. The extra suspension on 
urtace was air dried and grubs were reared 

~~n bajra roots. In case of control, the grubs 
)'~re dipped in sterile d istilled water for a 
~ mute. 
SI 

:( 

•~. R ., oot dipping and feeding method 
~ 

~ Seedlings of bajra were washed well with 
)P water and then with distilled water. The ,. 
.;ors were dipped or immersed in a spore 

pension having 1 x 1 0 7 and 1 x 1 o9 

pores/ml for f ive minutes. After five minutes 

roots were taken out and given as food 
the grubs. The grubs were fed with treated 
~t~ for first five days and thereafter reared 
u normal bajra roots. Grubs fed on roots 

. ich were dipped in sterile water served as 
e•~ trol. 
e1 
/ 
e6 

4. Injection method 

r Ile t j ll lb~ Wf'rf? lmrnohil iRP.d by kP.opillCJ 
1110 111 111 tl w <IHPJl fr fJf! /rH fo r S min11t P.s <1nrl 

!-llltfm :o ~1I N lll1l!d with r1lisr1l11tf! alc<Jhol The 

grul>g worn lnjnr:I A<I with 1 x 10' r1ml 1 x 
Q 

1 O' spores using ~torill1i:ir l mi<:mciyrlnqe ancl 

27 gauge needle An inocult ,m of n 01 ml of 
spore suspension was injected ar dorc:.al c:.1dP. 
between second and third posterior ah<JrJrninal 
segments of the grubs. Control grubs w~re 
injected with 0.03 ml of sterile distilled water 
The inoculation procedure was carried out in 
the laminar flow chamber to avoid contamina­
tion. 

5. Soil and root inoculation method 

Soil as well as roots were charged with 
required spore concentration and grubs were 
reared as described earlier. The control grubs 
were reared in sterilized soil and untreated 
bajra roots were given as food. 

6. Inoculation by artificial diet mixed 
with bacterium 

Preparation of diet 

A thick sowing of bajra was done in gal­
vanized iron sheet trays (46.0 x 26.5 x 8.0 

cm). Seven days seedlings were uprooted and 
roots were thoroughly cleaned win , water to 
remove the soil and dried. The cleaned 
seedlings were blended for aboui a rninuce 
and immersed in acetone to soften the 

seedlings, and kept in fumehood tor 3 day~ 

and sieved. The blended material was wc1she1..! 
under tap water till it becomes whn1: Thi::: 
material was then dried in ho t air ov~n dt 

40"C for 24 hrs The driecl mass w.1s ground 
and sieved through 80 mesh sieve c1nd ~tored 

at 5°C in ref rigeratur Tht:1 dm:id l>aJret seedll11~s 

(100 g) , W salt m 1 turP (2 o 9) , chul 11 18 
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chloride {1 o g). linolic ac id (1.0 rnl) and vit<1 rn ins 
(5.0 g) were througl1ly mi e (

1 in a m c.ir1f1r :m d 

pestle to get fine pov,1der . 

The artificial dret tl1t1~ prPµArntl was mixed 
vVith appropriate am ount ot spore powder to 
obtain 2 :\ 1 O - and 2 x 1 o9 spores/g of diet 
and 0.5 g of this diet was fed to each grub 
under treatment. 

Economics of mass production of 8 . 
popilliae : The cost of production of the bac­
terium was worked based on the data available 
in the biocontrol laboratory. Anand . 

RESULTS AND DISCUSSION 

Mass production results revealed that in 
all the methods except injection. milky disease 
was induced in the grubs. Out of six methods 
tried. inoculation by artificial diet mixed with 
B. popilliae was found to be the best 
(Table 1 }. 

Grub gulping method 

This method as compared to the other 
methods induced lowest (15%) disease in the 
grubs at 107 spore dosage of bacterium after 
4 weeks of treatment. It gave 35% mortality 
when spore concentration was increased to 
109 sporesiml. With similar method, but at spore 

p 
concenlratton of 1cr;ml. 56S·o infection was 
rnported in grubs of H. serra ta Fab. after 28 
days ot treatment (Veenakumari and Veeresh. 
1 S2LJ . i t has also been reported to cause 20% 
int?cttc,n by th8 same merhod at the rare of 
if_/· spc.,res,rrn (Anonymous. i9&Si. 

Root dipping and feeding method 

Tm';, rm~thorJ yave 4 0 010 mortal ity after 4 
W8bK5 # rt{HI ~ j,1()/1.; (;(Jf 1cerl1 (a l ion WclS 101,m1 
fhc mortal icy Wa '.., b (J-r,, al 1 L , spore conca~rra~ 

r1 on Davie ,.tflJ /i,lc....1.;,ncJHr (l!U!.>) rep<Jrted 

( i 1\ l l l <. l ·S .I )IJl)I_ 17 
r, 

G 1.5% inf Pel ion in the grubs of H 
, . 7 • Serra, 

wltl1 ll11g rnothncl usrng 10 spores/ml, s • 
r.onconlrntinn VoenRkumari and V Pt,, 

r eere,, 
( 19U2) could get '1 8 to 76% disease • ' 1n n 
grubs of H. serraro at the ratP. of 108 spo - res,~ 
spore concentration. 

Soil inoculation method 

This method induced 55 and 65°,.{ dis . 7 9 o ea•; 
in the grubs at 1 0 and 10 spore concentrat Ir, 
respectively after 4 weeks of treatment. n 
method appears to be better than the precedir 
ones. Some other workers have also four• 
it to be effective in inducing disease in tb. 

grubs. Shinde and Sharma (1971) reporte, 
83 to 87% disease, Vora and Ramakrishr. 
(1977) reported 0 to 80% disease an 
Veenakumari and Veeresh (1982) reported 74: 

disease in the grubs by the same methoc 
using different concentration and in differer 
white grub species. 

Injection method 

The injection of the bacterium in secor 
instar grubs did not induce any disease. n 
injected grubs died next day perhaps t 
mechanical injury. In the present study, o.c 
ml of inoculum was injected in the grub throug· 
the second and third posterior abdominal st:~ 
ments using sterilized m1crosyringe witl, ~I 
guage needle. Similar mortality ,n the grut 
due to mechanical injury by in1ect10,1 h3s ue( 
reported by Veenakumari and Veeresn (1•:)L 

Soil and root inoculation method 

Thi~ merhoJ gave compctrnt1·:E:iy Gt :, 
results than the mhe, m ~n1ui. b, .,\; .. c ,~ ar.-: ,1 

cussed above. Tne perc~m~~1,- 11. ~i1L1111~ ... '. 

grubs by tt,e rneti iocl vv,! .... ,·: _ -,\::,'r, :i~-. 

ccncernration wa~ 1 c ' . fl h • , n_, , ;:il1i •• ~
1 

greater (80':o) w t ldl sp, ·n· l •.. , 11..- l . :'.. :•" i • •••• 

H,·· I terL' cl1..w 1~, n 11 , '"--., ... , i 



TABLE 1 

Effectiveness of different methods of artificial infection of 8. popilliae in H. consanguinea Blan. for milky 
disease development. 

% infection in H. consanguinea after days 
Particulars 7 14 21 28 

a b a b a b a b 

Soil inoculation method - - 10 20 20 35 55 65 

Gulping method 
,, 

5 - - 5 5 5 15 35 

Root dipping and feeding - - 10 10 15 25 40 60 
method 

Injection 

Soil and root inoculation - - 15 20 25 45 65 80 
method 

lnoculation by artificial - 5 25 30 50 60 70 85 
diet mixed with B. popilliae 

Control 

Note a = Spor,e concentration I x 107, b = spore concentration I x 109. Under each treatment 20 
second .iris tar H consanguinea grubs were tested. 
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methods, the spore dosage becomes double 
and the chances of infection to the grubs are 
also increased. 

Inoculation by artificial diet mixed with 
B. popilliae 

The artifical diet composed of bajra see­
dlings, W. salt mixture, choline chloride, linoleic 
~cid and vitamins proved very effective for 
rearing the grubs in the laboratory. The grubs 
when reared on this diet fed very well on 
the diet and turned healthy, and successfully 
completed their development. This is the first 
report on development of artificial diet for 
white grub in India. The diet was mixed with 
spore suspension and fed to the grubs. The 

Economics of B. popilliae production 

Ci/\ll IU S .I . 191JI. 17 (i 

results were very promising· giving as rnuct 
85% mortality when spore concentration , .. 

9 ~t 
2 x 1 O /g of diet. The mortal ity was 65% . 

7 . 0 
2 x 1 o spores/g of diet 

Thus of all the methods tested, ir I 
oculation by artificial diet mixed with bacteriu~ 
at 1 o9 spore, gave maximum mortality (as, 
followed by soil and root inoculation methr)' 
(80%), soil inoculation {65%), root diping art 
feeding (60%) and gulping (35%). The injectie,­
method did not induce any disease in th 

grubs. The results also show that by increasin, 
the concentation of B. popilliae 100 times ·'. 
treatments, 10-2Q times more infection in th, 
grubs was observed (Table 1 ). 

) 

The details of cost of production involved were calculated as under : 

A Cost of equipments 

I. Equipments used for long term basis 

1. Refrigerator 1 @ Rs. 6000/- each 

2. Microscope 1 @ Rs. 13000/- each 

3. Mixer 1 @ Rs. 1300/- each 

4. Haemocytometer 1 @ Rs. 250/- each 

5. Balance 1 @ Rs. 1000/- each 

6. Oven 1 @ Rs. 2000/- each 

7. Wooden racks 4 @ Rs. 1200/- each 

8. Iron trays square-100 Rs. 50/- each 

9. Table 1 @ Rs. 550/- each 

10. Stool 2 @ Rs. 200/- each 

11. Equipments used for short term basis 

1. Plastic tubes 2000 @ Rs. 6.SO/- each 

2. Flask 250 ml - 10 @ Rs. 26_001_ each 

3. Measuring cytlnder 1 oo ml _ 1 @ Rs. 251_ each 

• 

(in Rs. 

I 

6000.Cj 

13000.C 

1300.( 

2so.e 
1000.f} 

2000.( 

4800.~ 

5000.l' 

550.: 

400:, --34300., - -

13QQQ.l 

260.V-

25-~ 
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4. Funnel 1 @ Rs. 25/- each 

s. Plastic bucket - t ~1) Rs. 25/'- oach 

6. Spades - 3 n Rs. 20/- each 

7. Glass jars - 5 @ Rs. 15/- e8ich 

(a) Total cost of equipment (I + 11) 

(b) Depreciation for I @ 10% per annum for one month 

(c) Depreciation for II @ 30% per annum for one month 

(d) Total depreciation (a + b) 

(e) Interest on the capital investment of Rs. 47770/­
at the rate of 13.5% pe1r annum for one month. 

Total cost of equipment for one month (d + e) 
(B) Salaries and wages per month 

1 . Salary for one microbiologist in charge 
@ Rs. 2000/- {10% of his working hours) 

2. Wages for 3 d~ily paid workers @> 11 /- per day 

Total expenses on salary and wag1es for month. 

(C) House Rent @ Rs. 250.00 per month 

P) Cost of consumable items for one monith 

1. Bajra seeds 1 0 kg @ Rs. 3/- per kg 

2. Muslin cloth 1 m @ Rs. 10/- per meter 

3. Bags (cotton) 5 @ Rs. 15/- per each 

4. Glass marking pen-1 @ Rs. 1'5/- e!ach 

5. Cotton 

6. Distinfectant fluid - 100 ml 

7. Liquid detergent - 100 ml 

8. Soap-1 @ Rs. 4/- each 

9. Washing brush - 1 @ Rs. 2.50/- each 

1 0. Napkins - 2 @ Rs. 5.00 each 

11- Glass slides - 1 o 
• 12. CaCO3 7 kg @ Rs. 40/- per l<g 
13• Electricity charges 

Total cost of consumable articles for one month 

'Vi 

2.5.00 

2.'5 .00 

00.00 

75,00 

13470.00 

47770 ()() 

336.75 

622.58 

71 6.55 

1339.13 

200.00 

1023.00 

1223.00 

250.00 

30.00 

10.00 

75.00 

15.00 

10.00 

3.00 

6.10 

4.00 

2.50 

10.00 

2.50 

280.00 

100.00 

548.10 
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Total cost of milky diseases organism production In white grub 

A. Cost of equipments 

B. Salaries and wages 

C. House rent 

D. Cost of consumable articles 

Total 

2. Rearing of white grub for B. popi/1/ae production 

1 . No. of grubs available in a month for inoculation 
with B. popilliae (The grubs could be reared by 
collecting the adults after first heavy showers during 
June and collecting the grubs from Infested fields @ 100 
grubs/day) 

2. No. of milky disease grubs produced in a month 
(discarding 30% grubs which die due to reasons other 
than milky disease) 

3. Number of diseased grubs required for maintaining its 
culture and subsequent production in a month 

4. · No. of grubs ready for harvesting milky disease bacteria 

5. Total quantity of milky disease powder produced in a month 
(having 1 o9 spores/g considering 1 diseased grubs yields 
5 x 1 o9 spores/g) 

1339.13 

1223.00 

250.QQ I 

548.10 

--
3360.23 

3800.00 

2660.00 

460.00 

2200.00 

11 kg 

Thus, the cost of milky spore powder 
on the basis of (1) and (2) comes to be Rs. 
305 = 48 per kg. About 1 O kg of milky spore 
powder will be sufficient to treat one hectare 
field and the cost comes to be Rs. 3054/-

the area, so as to study whether this application 
can cause natural eplzootics of the milky dis· 
ease in the natural populations of white grubs. 

Since the bacterium is not yet available 
commercially, it would be worthwhile producing 
it in the laboratory in sufficient quantity and 
so that its inoculative applicatlon In endemic 
pockets of white grub infestation Is made In 
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Assay of Bacillus thuringiensis Urea 
Combinations Against Heliothis armigera (Hb.) Larvae* 

M. s. Purohlt** and A. D. Deshpande 

Marathwada Agricultural University, Parbhani (Maharastra State) 

ABSTRACT 

• . nssa ed with 8. thurlngiensls var. kurstaki alone and wilh 
Morin lily of third in!>hlr H. arm1gera larvnt' was • • y iversit Parhhanl. during 198H. LC 50 

B thuringiensis-ur<'II mlxtur<' in thl' lahoratory, Mnrnthwada Agriculhmtl Un , y. . 
• 

79 
. 

1 
(I 79 x 10() IIJ/ml) after 8 . thuringiensis trentment. LT SO(h) values increased when the. bacterial 

,.'ll., 0.1 per cen • . . . hi • d ttt 96 h or post treatment with 2 per 
com·entntfion wits decreased. Maximum morlahfy (90 pt>r cent) wns o sune 

· (' 1 • t· r 8 thuringlensis- ure11 proved inefrective. cenl concenlrnlion. .om 111111 1011 o • . • 

INTRODUCTION 

Use of broad spectrum insecticides has 
led to greater outbreaks of Heliothis armigera 
(Hb) (Wangboonkong, 1981 ) in cotton. 
Microbial insecticide Bacillus thuringiensis is 
claimed to be effective in checking the Heliothis 
bollworm damage on cotton (Bull et al., 1979; 
Johnson et al., 1982). Because of its being 
non-toxic to natural enemies of the insect pests, 
its use in Heliothis pest management 
programme on cotton is gaining importance. 
Microbial insecticide could be applied on pest 
insects through several methods. On cotton, 
a combination of microbial insecticide and fer­
tilizer may be applied conveniently, but this 
has received no attention. Therefore, it is 
important to study the effect of nitrogen with 
B. thuringiensis against H. armigera larvae 
under laboratory condition, from the point of 
preparing mixture which can be commercially 
exploited in future. Reported here are 
the results of bioassays conducted with H. 
armigera larvae feeding on sunflower leaves 
*Part of Ph. D. Thesis. 

(Receh•ed on 27th Nov. 1989) 

treated with 8 . thuringiensis var. kurstaki and 
with B. t. var. kurstaki in combination with 

urea fertilizer. 

MATERIALS AND METHODS 

The standard preparation of 8. 
thuringiensis var. Kurstaki used in tests was 
a wettable powder provided by Paushak Ltd., 
Vadodara, having spore counts 10 x 108/mg. 
The preparation of 8 . thuringiensis was , 
assayed against third instar H. arrr,igera larvae ' 
collected from healthy culture maintained in 
the laboratory. The test insects were kept under 
starvation for 3h. 

The initial bioassay was conducted to 
define the level of mortality resulting from 
B. thuringiensis treatments. 8 . thuringiensis 
was used in this bioassay at the application 
rates of 2, 1, 0.5, 0.3, 0.1, 0.05 and 0.03 per 
cent. All these concentration were tested 
alongwith untreated control (distilled water). 
Fresh sunflower leaves were used as food 
material. The larvae were allowed to feed freely -

**Present Address : Training Associate (PP). GAU, Navsarl .. 
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on treated leaves fer 24th, after which fresh 
food was supplied at 24 h intervals. Ten larvae 
were used for each treatment and such sets 
were replicated three times. Mortality counts 
were recorded at 24, 48, 72 and 96 h after 
treatment. LT so (h) values were also worked 
out by using formula suggested by Biever and 
Hostetter {1971) . 

Another bioassay was conducted to 
evaluate the efficacy of B. thuringiensis in com·­
bination with urea. Six concentrations ranged 
tr~m 0.05 to 2.0 per cent (in which 20 to 
100 per cent mortality were obtained in previous 
test) were evaluated in combination with 2 
per cent urea. Two per cent urea solution 

• and d:stilled water were kept as control treat­
ments. The bioassay • was conducted as per 
methods previously described. Mortality counts 
at various time intervals· and LT 50 (h) were 
also recorded as per the previous test. 

TABLE 1 

/\( i/\ 1 N ST //. 11/(MI( il ·:IVI 

EstlrnatAd LC50's were determined, using 
the maximum likehoo<J method for probit 
analysis descrlhed by Finney (1952) . 

RE~ULTS ANO DISCUSSION 

Efficacy of B. thuringiensis var. kurstaki 
against H. armigera. 

The results of bioassay of 8 . thuringiensis 
var. kurstaki against third instar H. armigera 
larvae are presented in Table-1. From the 
results it could be seen that corrected per 
cent mortality was ranging from 11 .11 to 100 
at 96 h of post treatment. The calculated LC50 
was 0.179 per cent (1 .79 x 109 IU/ml). The 
preparations of B. thuringiensis var. kurstaki 
were also reported to be toxic to third instar 
H armigera larvae (Dabiet et al. 1979; 
Anonymous, 1987). The results also revealed 

Results of bioassay of B.t. var. kurstaki against third instar H. armigera larvae. 

Concentration 
(% ) 

2.00 

1.00 

0.50 

0.30 

0.10 

0.05 

(l.{fl 

ConLrol 
( Dist. waler) 

LC50 
Fi<l uc;ia l limit (lower) 
Fiducial limil (upper) 

Per cent larval 
mortali(Y up to 

96 hr 

100.00 

90.00 

75.00 

65.00 

45.00 

30.00 

20.00 

10.00 

tl.1 79 
0. Ul 
0.2.N 

Corrected 
per cent 

larval m ortality 

100.00 

72.?.2 

61. I I 

I I. I l 
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that there was significant difference in mortality 
(Table-2) at all the intervals of observation. 
None of the treatments gave 50 per cent mor­
tality at 24 h post treatment. Fifty per cent 
mortality was obtained in 2 and 1 per cent 
concentration only 72 h of post treatment. 
At 96 h of post treatment per cent mortality 
ranged from 18.44 to 90. Maximum mortality 

TABLE 2 
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was obtained at 96 h of post treatment w . m 
2 per cent concentration. This would support 
the finding of Umarov et al . (1985). The resui~ 
further revealed that the LT 50 values had i 
creased with a decreasing concentrations. ~t 
was 51, 68 and 82 h for 1, 0.5 and o.: 
per cent concentrations, respectively. Thi: 
indicated that the lower concentrations tah 

Mortality of third instar H. armigera la,rvae due to B.t. var. kurstaki .at various time 

intervals. 

C:011 - Cumulative mean per cent mortality 

cc11tratio11 (hr ,after treatment) LTso 

(% ) (hr) 

24 hr 48 hr 72 hr 96 hr 

2.00 30.00 60.10 90.30 100.00 30 

(33.21/ (50.85t (71.89)3 (90.00? 

1.00 2(1.50 46.60 70.00 93.30 51 
(30.99)a ( 43.07)" (56.79t (75.QO)b 

0.50 16.40 4().00 53.40 73.50 66 
(23.85t (39.23)" (46.92)c (59.00/ 

0.30 13.00 30.00 40.00 63.40 82 
c2 1.1 4ll' (33.21 )c (39.23)d (52.77f 

O.IO 10.00 16.30 30.00 43.30 
(1K44f (23.85)d (33.21t ( 41.15)d 

0.05 0.00 0.00 10.00 30.00 
{0.57)d (0.57)c (18.44/ (33.21)de 

0.03 0.00 0.00 10.00 19.30 
(0.57)d (o.s1r (18.44/ (26.07)cf 

Cont rol 0.00 0.00 0.00 10.00 
(Dist. (0.57)d (0.57t (0.57)g (18.44/ 
Wl:lt <.:.r) 

S. Em. 1.4 1 1.47 0.67 3 .2 () 

C. D. 4.28 4.48 2.05 9.97 

Figure:- in 1 ht.: p:lfen1 heM.::-- an; ;ingu l:ir trnnsformed values. 

I n a column me,in :-- fo llowed b • • • • Y 1.c1mc lc11 1.:r:-- arc not s1gnilka11 1ly Llillcr ing at the 5 per cent level. 
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I TABLE 3 
~ results of bloassay 
, fhe • 
• ,,r,igera larvae • 

of B. t. var. kurafalcl + urea against third lnstar H. 

1· , 

t 8. 1. co11ccrratio11 Per ce111 larval Co"ecled per 
t ill 2 J't'f ((,'II( monalily up 10 

llr<'<I sol11rio11 
ce11t larval 

96 hr mortality 
\. - 2.00 20.00 20.00 

I .(X) 0.00 0.00 

0.50 10.00 10.00 

030 0.00 0.00 

0.10 0.00 0.00 

0.05 0.00 0.00 

I 2% urea solution 0.00 0.00 

Control ( Dist water) 0.00 0.00 
\... 

*Due to low mortality count probit analysis was not done. 

longer time to exert their effect. Dabi et al. 
(1979) also reported 50 per cent mortality of 
third instar H. armigera larvae after 72 h of 
B. thuringiensis treatment. 

Efficacy of B. thuringiensis var. kurstaki 

in combination with urea against H. armigera 

larvae. 

/ 

The results of bioassay of 8 . thuringiensis 
var. kurstaki combined with urea (Table-3) 
agajnst third instar H. armigera larvae indicated 
~hat the per cent mortality of larvae was nil 
~n ~II the B. thuringiensis concentrations. This 
1nd1cated that the urea and B. thuringiensis 

1 

~.as not compatible. This might be due to 
IQher pH of 2 per cent urea solution, which 

/ Was 7-9 in the present case. Earlier, Akiba 

.\: . ~1-, ~19:9) reported that the threshold for 

14 
hurmg1ensis var. kurstaki growth was pH 

•8 Thus. non suceptibility of H. armigera larvae 

to B. t.-urea mixture might be attributed to 
the alkaline condition of the urea solution. 
Although, no information in respect of 
susceptibility of H. armigera larvae to 8 . t.-urea 
mixture might be attributed to the alkaline 
condition of the urea solution. Although, no 
information in respect of susceptibility of 
H. armigera larvae to 8 . t.-urea mixture, is 
available in the literature, the present findings 
are confirmed to some extent with the find ing 
of West and Burges (1985), wherein they 
observed that the B. thuringiensis population 
declined in manure supplemented soil to 0.22 
x the original value. 
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Extent of Losses to Groundnut Varieties by Groundnut Bruchid, 
Cary<'don S<' rratus Fab. (Bruchidae : Coleoptera) in Storage 

V. P . Mittal 

Department of Entomology, College of Agriculture , Gujarat Agricultural University, 
Junagadh Campus. Junagadh (Gujarat) 

ABSTRACT 

St,·rr1 l!rounrln ut vnril'lil'i, ,·ii. , lm1mwed spanii,h, RS H-H7, TMV-3, Exotlc-5, SamRrella, RS-I nnd TMV-2 werl' 

ird 10 nmt oul th" t'Xknt of 11mmtitatiw :111cl qui,lilati\•t lo~'-t'S. l"lllL-.eti hy ~mndnut hruchid. Caryedon serratus F. 
r ~lorni:e. A,·t'rnj!t 1111,s In Wl'ii:ht pl'r sel·d or i.:roundnuf in the development or maturt' ont' ii:ruh In dirfHc·nl 

rirl it~ m :ordrd wer<' 0.112-'2 I! ( lmprovl"cl i,panish ), 11.IISHS I! (RSH-H7), O. IIH)2 Ii: (TMV-.1), 11.1145.l Ii: (Exotic- 5 ) 11.IIMO'J 

1-.:1111arr ll11 ). II.I XII-' <; (RS- I ) a nd 11.112<12 Ii: (TMV-2). A, rei:ards a111u1rent a nd real loss per cent In tht" developnunt 
11 11r mafurr i:ruh. it was 'J.29 and IJ.94 pt'r cent (Improved spanish ), IJ.99 1md 12.00 p<"r cent (RSH-H7), 26.-'5 

27.95 pr r ct'nt (TMV- 3). 1.l22 a nd 13.M pH cent ( Exotk-5). 1-'. 70 and I 6.H4 pt'r cent (Sam11re ll11). 32.25 nnd 

.2/C pr r t rnl (RS- I ) mid 2.69 a nd -'-"6 11er cent (TMV-2). The wt'ii.:ht \'Olumt' rntlo or hc-althy sel'd wa~ ns!,i~ned 
an unit and wm, l·ompar<•d with infrs tl'd (one m ature- ii:ruh dc-vt'loJJed per 1-eed) nnd wel~hl/,•oluml' rntio dirf<"r<"m·e 

htallhy i.rrdi- a nd infr!.tt"d 1-t"NI!. WU<' 0.11-'47 ( Improved !.punish ), 0.06311 (RS K-H7), 0.164.1 (TMV-3) 0,791 (F:xotic-5), 

ISIJ7 (S1111111rr ll11 ) (I.I HI 2 ( KS-I ) nncl 0.0240 (TMV-2). Qunlity loi,scs in terms or numher or ho les m11de hy mnture 
iii, pt r i.t•eil wut• found 2 (lmproVl'd s 1mnis h ) 1. (KSU-H7) I (TMV-3), 3 (Exotic-5), 2 (Samarnlht), I (RS-I) 1111d 

(T\IV-2 1. Thr :1ddilion of rra!.s in dt',·t•l1111111ent of mature ~ruh 11er seed, ii Wa!. found O.OIO'J ~ ( Improved i.pani!.h). 

1119 ,: (l{SU-H7). 0.111157 ~ (TMV-.l ), 11.IIISH J: ( Exotic-5 ). 11. IIIH ~ (S11nu1rell11). 11.111.lO ~ (RS-I). 11. 10 ~ (TMV-2). 

, in fol and protein l>l'r l:t•nt wen• 1.9 and 2. 111 (Improved , 111111i!.h ). 11.2 nnd 5. 16 per l:l·nt (KS H-87 ) IU 1111d 

M p1·r n ·nl (T~tV-3), 0.5 and .lH7 per ct' nt (Exolic-5) ti.SIi 11t•r l"l'llt -'.14 11er cent (S11m11rella) 11.S nnd H.76 per 

I (l<S-1 j and 11.2 und 0 .2 per l·c-nt (TMV-2). The dirrere1m i in inl:rense. in r1111y adds in hetween healthy and 

N t d , rc·cb wa!-. m nximum in Samarnlln (0.5 fll'r ct>nl) followt>d hy TMV-.1 (0.2 per Ct'nt), Exotk-5, lmprc,,ved 1,p1111i!-.h 

RS-I (ti.I 1u•r rent) wht>rt' minimum in TMV-2 and RS H- H7, (Zt'ro). 

INTKODlJCTION 

Groundnut (Arachis hypogaea L.) is an 
rtant oilseed crop which is attacked under 

storage conditions by groundnut bruchid. 
,Yedon serratus F. Generally no other pest 
s found to attack undecordicated groundnut, 
groundnut bruchid is exception to it which 
Only attack undecordlcated groundnut but 
attacks the decorticated one. For the con-

ous ru • f . nning of oil mills it ls essential or 
011 • I 

rn,11s to keep buffer stocks of 
undnut 

• Which are generally purchased 
43 
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by them from the surrounding area. Different 
varieties of groundnut are grown in the area 
having differential quantitive and qualitative be­
haviour as regards the losses done to them 
by different insects during storage. Insect attack 
not only reduce the weight of groundnut but 
also adversely affects the quality of oil and 
its keeping quality. Although some work on 
varietal resistance against C. serretus of seven 
varieties has been done (Mittal, 1969) But no 
work on quantitative and qualitative losses by 

the pest has been done that is why present 

studies has been taken up. 
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MATERIALS AND METHODS 

Seven varieties of groundnut (Table-1) 
were procured from Deputy Director Research, 
Ourgapura from Jaipur Rajasthar1. The culture 
of Caryedon serratus F. was procured from 
storage entomology laboratory of Department 
of Entomology, Rajasthan College of 
Agriculture, Udaipur. 

Studies on extent of damage in terms 
of quantitative losses were done in terms of 
average loss in weight to single seed per 
development of mature grub, apparent and 
real loss per cent an_d weight volume ratio. 
The methodology was . as. follow and . data on 
apparent weight loss, real weight loss, average 
weight volume rfitio and weight loss per seed 
development per grub is given in Table-2. 

a. Apparent weight loss 

Weight of seed before 
infestation. 
Weight of seed after 
infestation 
Apparent weight loss 
Per cent apparent 
weight loss 

b. Real weight loss 

Weight of seed before 
infestation. 

Weight of seed 
after infestation 

and after removal of 
frass, etc. 

Real weight loss 

Per cent real weight 
loss. 

- Wa 

= Wo 

- Wa - Wo 
- Wa - Wo X 100 

Wa 

- Wa 

= Wo 

- Wa - Wo 

- Wa - Wo X 100 

Wa 
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Number of mature grub 
developed per sample - Ng 
Real loss per 
matur~ grub 
development = 

Wa - Wo 
Ng 

c. Weight of 50 cc healthy seed 

Weight of 50 cc infested seeds 
Weight/volume ratio of healthy 

seeds 
Weight/volume ratio of 
infested seeds 8 =-.. 

so 

Studies on extent of quantitative lo~ 
were done in terms of frass produced p 
mature grub" development per seed, and p 

cent frass production. More number ho 
produced per seed, percentage of mature gr, 
developed in the culture . of 50 g seed wh1 
10 pairs of adults were released. Loss of1 
and protein percentage in development of o 

grub/seeds as well as its effect percenta 
of fatty acid development were also stud 
and data are presented in Table-3. Extimat, 
of frass produced in the development of o 

mature grub was estimated as follows : 

Weight of seeds 

before infestation. 

Weight of damaged 

seeds with 
frass and excreta 

Weight of damaged 

seeds after removal 

of excreta and frass. 

Total amount of 

frass and exreta 

- X 

. 
- X 

- y 

- x· - Y ,::; 
l 

t 



TABLE 1 

Characteritics of seven varieties of groundnut. 

Sr. Panicu/ars Groundnw Faricties 

No. TAfV-3 RS- I Samara/la RSB-87 Improved Erotic-5 TAfV-2 
spanish 

l. No. of pods (per 100 g) 112 67 64 52 138 146 1.10 

2. No. of seeds (per 100 pods) 204 127 131 148 223 263 247 

.., 
-'· Shdling % 73 72 73 75 75 7'-i 76 

4. No. of seeds per pod 3 2 or 2 3 or 2 ') ') ) 

3 

5. An :ragc yiekl kg/ha 2260 1560 1870 to 1870 to 1550 to 3 150 2250 
2220 2220 2350 

6. Protein (% ) 22.2 26.8 28.2 34.6 28.2 32.2 25 .(l 

7. f (t l (C, ) 47.2 48.7 47.1 50.00 53.8 52.X 52. 1 
_,I 



produced by grubs. 
Total number of grubs 

developed G 
per sample 

Average excreta 
produced per 
mature grub 
development 

= z 

= G 

To study the maximum number of holes 
per seeds as well as percentage of mature 
grubs developed per 50 g of seed of each 
varieties (conditioned at 30°C ± 1°C for 30 
days) in three replications were taken in glass 
jars, in which 1 O pairs of newly emerged adults 
were released. The seeds were maintained at 
30°c ± 1 °c for 30 days. Maximum number 
of holes per seeds and per cent grubs 
developed per replication per 50 g seeds 
were recorded. Fat and protein content were 
determined. Crude fat percentage was 
determined by Sokhlets extraction apparatus 
using petroleum e'ther as a solvent having 
boiling point 40° - 60°C (Knowles and Watkin 
1980). The protein percentage of different 
varieties of groundnut was estimated 
coloremetrically, while percentage of fatty acid 
in infested (1 O grubs developed per sample) 
groundnut varieties was estimated by the filtra­
tion method using phenopthelene as a indicator 
and the results were exposed as percentage 
of oleice or acid value. 

RES ULTS AND OISCllSS ION 

As regards the quantitative loss due to 
development one mature grubs per seed of 
groundnut varieties (Table 2) the maximum 
loss was recorded in variety RS-1 (0.1084 g) 
followed by TMV-3 (0.1002 g) . Samaralla (0.0809 

C i /\\J H . I :.s . .I . l
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g) . RSB-87 (0.0585 g) , Exotic-5 (0.0453 
g) TMV-2 (0.0242 g) and it was minimum 
in variety improved spanish (0.0262 g), 
while apparent loss in weight per cent (Table-2) 
was maximum in case of variety TMV-2 (2.69%) 
followed by improved spanish (9.29%) , RSB-87 
(9.99%), Exotic-5 (13.66%) Samaralla 
(14.70%). TMV-3 (26.45%) , but maxirnurn 
apparent loss and weight was recorded in 
variety-RS-1 (32.26%) . In case of real loss in 
weight minimum loss was recorded in variety 
TMV-2 (4.46%) followed by RSB-87 (12.00). 
Exotic-5 (13.66%) , Improved spanish (13.94%). 
TMV-3 (27.95%), where RS-1 (39.28%) 
showed maximum damage of the pest. In 
case of weight volume ratio m~ximum ) 
differe[lce between healthy and infested 
seeds was recorded 0.1812, in RS-1 followed 
by TMV-S (0.1645), Exotic-5 (0.0791 ), RSB-87 
(0.0650) , Samaralla (0.0597) and improved 
spanish • (0.0447), while least different loss 
recorded in variety TMV-2 (0.0240). It 
can be concluded from the data of weight 
loss and weight volume ratio that maximum 
losses were recorded in RS-1 followed 
by TMV-3, followed by improved spanish. -while 
the least in TMV-2. Maximum number of 3 
holes per seed were recorded in TMV-2 and 
Exotic-5 followed by 2 holes per seed in varieties ~ 

Improved spanish and Samaralla, only one hole 
per seed was recorded in RS-1, RSB-87 and 
TMV-3 varieties. Aa regards the production of 
frass, maximum frass was produced in variety 
Exotic-5 (0.0015 g) followed by RS-1 (0.0130 
g), RS 8-87, Samaralla (0.0118 g), Improved 
spanish (0.01091 g) TMV-2 (0.0104 g) and least 
in TMV-3 (0.005 g) . Loss of fat per cent due 
to the development of mature grub per seed 
was maximum in variety Improved spanish 
(1 .90%) followed by Exotic-5, Samaralla and 
RS-t , RSB-87 and TMV-3 (0.20%), while the 
least in TMV-2 (0. 10%) lncase of protein 



TABLE 2 
Quantitative toss in differ~nt groundnut varieties by Caryedon serratus F. 

Sr. Gro1111d11111 A,·. weigfit Weight Apparent Real loss vVci~ht/volume ratio 

.\ (). ,,an·c1ics of single loss loss in in weight Health\' Infested D1ffac11ce 
seed (gms) per gmb weight ( ,~-;,, ) seed seed 

(undamaged) development (% ) 

1. lmpnwcd 0.2690 0.0242 9.29 13.94 0.6380 0.5933 0.IJ..W 
spani .... h 

., 
RSB-x7 0.5864 0.0585 - · 9.99 12.00 0.67H7 0. 1657 0.0(151J 

~ - . T\fV .. 3 0.3788 0.1002 26.45 27.95 0.650() 0.4863 0. l <>-t5 

4. E:\otic-5 0.3426 0.0453 13.22 13.66 0.6280 0.5➔~9 0.071> I 

:i \amara lla 0.5502 0.0809 14.70 Hl.84 0.6330 0.5733 0.051F 

(). R\- 1 0.5592 0.1804 
I 

32.26 '.N.28 0.6001 0.41 ~9 0. 1~1~ 

7. T\tt \ ' -2 0.5864 0.0262 2.69 ➔•➔6 0.59B3 0.57-B ()J}~-U ) 



maximum loss was observed in variety RS-1 
(8. 76%) followed by RSB-87 (5.16%). Samarallr1 
(4.14%). Exotic-5 (3.87%). Improved spanish 
(2.10%), TMV-2 (2.04%). wl1ile the least in TMV-3 
(0.20%). Percentage increase free fatty acid 

TABLE 3 

Ci /\ll l<.1-.S . .I . l'JIJI . 1? (l i 

was maximum recorded in Exotic-5, Improved 
spanlsh and RS- 1 followed by Samarall 
(0.50%). TMV-2 (0.20%) and it was least i~ 
variety TMV-2 (0.00%}. 

Qualitative losses to different groundnut varieties by Caryedon serratus F. 

,'ir. ( iroundnw No. of Pcrce11taxc: loss due Per cent Frass 

:\'1) . l'{llfrtiC:S holes to development of one mcrcase produced i11 I 

per mature gmh in fatty wam per 
seed Fat 

I. EX(llic-5 3 0.50 

2. Improved 2 1.90 
spanish 

3. RS-1 1 0.50 

4. RSB-87 0.20 

5. Samaralla 2 0.50 

6. TMV-2 3 0.10 

7. TMV - 3 0.20 
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£c;limalion of Los cs Due to Podfl M 
Pigeonpea under Jun y,dh elan~gromyza obtusa Malloch in 

· aga (GuJarat) Condition 

P. A. Bhalanl* and G J p p • • arsana 
ulse Research Station G • • , uiarat Agricultural University, Junagadh 

ABSTRACT 

1 hr Or ld rxprrinunb, were: cond l d M uc r al Junag11dh d • c pndO) . . obtu•• on pi~ronpra. K~ult.s showed lhal the d ur1ng 1984-85 and 1985-86 to estimate thr l~srs dur lo 1hr 
In poet, and IU 1J pr r crnl In ~rain and the I . . amagrd due to podny wa.o; s ignificantly hiohrr 13 34 I 

2 ri I r I 

m,, in wright due le lh' 1 "' • per crn 
~O' · "" r Y " P ironpea. lfowrver. th- I , ' is prs wa.o; also found 3.13 pc~ -crnl in unspr1tyrd 

• d fl 4 OSSC!, can hr rrd ucrd • 11 In iram, an . prr crnt In ~ain wriihl wilh 1hr s ra s . rc~nom1c11 y to 4.18 prr crnt in pods, 2.04 per crnt 
b} monocrol11ph•1, 0 .(14 per cent al SO per 

I 
p Y- of rnd"sulfan 0.07 per cent at initiation of pods and follow d 

h
i-~ i I Id cen pod.<, ~tting. The s • r h r P~ r wa n y r over con(rol plot Thui-, it can M said th• •. praying o t esc insecticides also gave s ignificantly 

con1rol plot l<I 11 20 "4!/ha In the plot,, sp d 
1
• h at thr gram yield lncrra..'-t'd (JS.I%) from 829 kg/ha in isolated 

. raye w I ~ndosulfan and monocrotophos. 

INTRODUCTION 

The pigeonpea is an important legume 
crop cultivated in an area over 3.29 lakh 
hectares in the Gujarat State. Every year the 
crop is damaged by the pod borers namely 
Heliothis, plume moth, spotted pod borer, blue 
butter fly and podfly. But in this State, podfty 
is an important pest in pigeonpea variety which 
is matured mid-late and late. The maggots 
of podfly feed on seeds inside the green pods 
causing severe damaged to the crop. Accord­
ing to Chandrakar et al., {1981 ), 30.1 to 49.6 
per cent of the pigeonpea pods was damaged 
by podfly in Raipur. In Gujarat, Kapadia and 
T alati ( 1983) also reported that the average 
percentage of infestation of pods and per­
centage of loss in weight due to podfly was 
37-9 and 60.90 per cent, respectively in T-15-15 
variety of pigeonpea. According to Agarwal 
et al. (1985) , the losses in yield of pigeonpea 

(Received on 11th Aug., /988). 

due to podfly was 11.25 per cent in Punjab. 
However, no comprehensive information is 
available on losses due to podfly in newly 
released pigeonpea variety for this State and 
optimum sprays required for minimize the los­
ses due to this pest. The study was therefore 
carried out on this aspects in pigeonpea variety 
BDN-2 during 1984-85 and 1985-86. 

MATERIALS AND METHODS 

The field experiments were laid out in 
randomised block design with six treatments 
(Table 1) with four replications. The plot size 
was kept 5 x 4.5 m and row to row and 
plant to plant distance was 75 x 1 o cm. The 
crop was sown on first week of July in both 
the years. The most effective recommended 
insecticides namely monocrotophos 0.04 per 
cent and endosulfan 0.07. per cent included 
for the spraying of the crop. The respective 

: ""~"" to, commun;cation • N;sodate Reeea<ch Sc;entist !Ento.), Pulse Resea<ch Stat;on, GAU, Junagadh Campus. 

un<tgadh-362 0()1 . 
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spraying of insecticides for 1st, 2nd. 3rd and 
4th spray was done at bud initiation, initiation 
of pods, 50 per cent pod setting and ten days 
after 50 per cent pod setting stages of the 

crop, respectively. 

Per cent infestation of pods and grains 
were worked out on the basis of healthy and 
damaged pods and seeds counted in all the 
pods of five selected plants in each treatments. 
Similarly for per cent weight loss in seeds 
by podfly was also worked out by following 
formula given by Khare et al. (1975) . 

A = Weight of healthy grain x No. of 
infested grains 

Number of healthy grains 

Where, A= Weight of equal number of 
healthy grain 

Where, 

B = Weight of infested grains 

C = Weight loss 

C = A - B 

E C 
= Weight of healthy grains X 1 oo 

E = Percentage weight loss 

RESULTS AND DISCUSSION 

(i) Pod Damage : The results of two 
years pooled mean (Table 1) on incidence 
of the Tur podfly in different insecticidal spray 
schedules showed that treatment T 4 was found 
superior for the control of podtly as it gave 
minim~m per cent pod damaged (3.06%). How­
ever, it was statistically equally effective with 

(i/\l l RI \S . .I . l'J'Jl. 17 (I i 

the treatment T 2. Treatment T 2 was treateu 
two time i.e. at initiation of pod formation With 
endosulfan and it followed by monocrotophos 
a! 50 per cent pod setting. The per cent pods , 
damaged by podfly at harvest of the crop 
was 6.97, 4.18, 8.04 and 3.06 per cent in treat. 
ments T 1, T 2, T 3 and T 4 sprayed for one, 
two, three and • four times, respectively. The 
maximum incidence of podfly was observed 
in control (12.31 %) and isolated control 
(13.34%) . Thus, it is quite clear that insecticides 
sprayed with endosulfan 0.07 per cent at 
initiation of pod formation and followed by 
monocrotophos 0.04 per cent applied at 
50 cent pod setting were equally effective to 
the treatments treated for three and four times. 
Kapadia and Talati (1983) reported that the 
infestation in pods due to podfly was 37.9 
per cent in T-15-15 variety of pigeonpea under I 
Junagadh condition. 

(ii) Grain Damage : The results on per I 
cent grains damaged by Tur podfly in all in­
secticidal treatments sprayed at different 
growth stages were significantly superior over 
control and isolated control. Treatment T 4 was 
significantly superior for reducing the per cent 
grains damaged by podfly over rest of the I 
treatments. T~e per cent grains damaged by I 
podfly was 1.12, 1.95 and 2.04 per cent in 
treatments T 4, T 3 and T 2 respectively. The 
significantly maximum grai~ damaged due to 
podfly was 8.18 per cent in isolated control. 

(iii) Weight Loss in Grain : The pooled 
analysis of two years data showed that rnirt 
imum per cent weight loss in grain due to 
podfly wa 0.28 per cent in treatment T 4 whicn 
was sprayed for four times. Data on per ce111 

weight loss in grain due to podfly also indicated 



TABLE 1 
Effect of different sprays on pods and grain damage and weight loss in grain by podfly in pigeonpea. 

l11scc1icides Total cost Damaged per cent Weight Pooled Per- Percent-

Jpray at the of treatmc11ts Pods Grain loss in m ean centage age of 

Treatment Insect irides stage of applicatio11 grain (% ) gram increased avoidable 

the crop (Rs.Iha) yield in yield loss 

(kg/ha) over 

isolated 

control 

T1 M onocrolophos Bud initiation 11 2.00 15.31 10.03 4.53 900 25.80 22.95 

(6.97) (3.44) (0.62) 

T~ Endosulfan Pod initiation 221.00 11.81 8.20 3.61 1120 35.34 9.95 

M onocrolophos 50% pod setting (4.18) (2.04) (0.40) 

T, _, M onocrotophos Bud initiation 333.00 16.84 8.00 3.39 1009 21.71 19.02 

Endosulfan Pod initiation (8.40) (1.95) (0..35) 

Monocrotophos 50% pod setting 

T , .. M onocroptophos Bud initiation 442.00 10.10 6.07 3.04 1193 43.90 ➔ -,-. .!.:> 

Endosulfan Pod initiation (3.06) (1.12) (0.28) 

Endosulfan 50% pod setting 
M onocrotophos 10 days after 50% 

pod setting ' 
Ts Control - - 20.57 15.32 9.64 837 0.90 32 .. ~B 

(12.31) (7.00) (2.80) 

T6 Isolated - - 21.42 16.62 10.21 829 - 33.➔7 

control (13.34) (8.18) (3.13) 

S. Em.± 1.57 0.22 0.32 42.0 

C. D. al 5% 3.89 0.64 0.93 116.67 

C. V. % 18.25 6.39 19.24 1 l.33 

Figu res in parenthese~ are retranformed values. 
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that only one spray at 50 per cent flowering 
with monocrotophos 0.04 per cent wRs not 
significantly better than two. thmfl .:1mf tow 
sprays of different insecticiciPs for mi11ir11lsl11g 
Jlle losses in grain duP tl) PlKffly. Tllo per 
centage losses in gn~ins were recorded from 
0.28 per cent in the plot sprayed for four times 
to 0.62 per cent in the plot sprayed only once 
with monocrotophos at 50 per cent flower­
ing. Ma ·imum 3. 12 per cent weight loss in 
grain was recorded in the isolated control plot. 
Thus. results showed that the loss in grain 
weight due to podfly was upto 3.12 per cent 
and this loss can be reduced to 0.28 per 
cent with the spraying of insecticides tor four 
times. These results are also confirmed with 
the findings of previous workers (Khare et al., 
1975, Balasubramanium et al., 1976, Sinha et 
al., 1977, Dhanarkar and Daware, 1979, Srivas­
tava, 1980, Chandrakar et al. , 1981 , Daware 
and Dhanarkar, 1981, Kapadia et al., 1983, 
Babu et al., 1984 and Agarwal et al. 1985). 

According to Dhanarkar and Dawanre 
(1979) and Srivastava (1980), spray of endosul­
tan 0.07 per cent at pod formation stage and 
followed by monocrotophos 0.04 per cent after 
15 days of first spryed proved effective against 
the P~fly. Two sprays of endosulfan 0.07 per 
cent first gave at time of pod initiation followed 
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ABSTRACT 

Rl'l'>ulli- on effin ll·y of different pr!ooticid<'i- indkntl'd that dkofol 11.Ct\ prr crnt 11nd s ulphur 0.2 per er•.•• wrr<' ~i~n ifica11111 
morr <- fT<-cth·r 11,·er rri-1 or thr ln·utnwnl!oo ll'!ooh'd m, they rl'J!i!ookn·ct IJl.110 and 911:15 prr n ·nt mortuhty or Tetranychu1 
cinnabarinus (Kui~du,·al). rei-pectiwl~. Coni-ilkrin~ IA" 50 rnhlt'!oo of dllTrrent p<'sficid t•l\ under tel\t, lhry wr rr ranked i1 
<k1,.crndin,: urdc-r a.-. phu!oophamidon > dinwthoatr > dkufol > drmrlon-o-mrlhyl > rthiun > rndo!ooulfon > trtradifon) 
> !oolllphur > 111:rphatl'. On 1hr ha.-.i!oo or R P T rnhu•i-, thr ordt•r of persi!oolrncr loxicity wm, sulphur > dkofol > nwlh)I• 
o-<kmc-ton > dimdhmtle > phu!oophamidon > rndoi-ulfan > an•phate > rlhion > trtr11difon. 

INTRODUCTION 

Red spider mite, Tetranychus cin-
nabarinus (Boisduval) , is a polyphagous pest 
and is cosmopolitan in distribution. Heavy in­
festation results in stippling or bronzing of the 
leaves and sometimes leaves fall and fruits 
drop (Singh, 1976). This species was recorded 
for the first time on brinjal crop in Junagadh 
area of Gujarat State during the year 1987. 
The investigations were, therefore, carried! out 
on efficacy, relative toxicity and residual per­
sistent toxicity of different pesticides to the 
adults of Tetranychus cinnabarinus (Boisduval) 
infesting brinjal crop. 

MATERIALS AND METHODS 

The investigation on chemical control of 

pieces and were· placed in petri dishes 
(8 cm x 2 cm) with a layer of moist sand 
at the bottom. These petri dishes were sprayeo 
directly under .potter's spraying tower using 
1 ml of spray material at 25 lb/inch2 pressure 
In control, only water was used. The treated 
petri dishes bearing brinjal leaf pieces were I 
dried for five minutes under a ceiling fan. Twentv 
five newly emerged adult mites were then 
released in each petri dish with the help olj 
camel hair brush from the stock culture and 
it was repl icated four times. Adequate care 
was taken to wash the sprayer thoroughly well 
when pesticide was changed. The mortali~ 
counts were recorded 48 hours after spraying 
by observing leaves under dissecting micro­
scope. The corrected mortality percentage iu 
different pesticidal treatments were worked oul 
by using Abbott's formula. 

To find out the relative toxicity of differe,~ 
pesticides, healthy brinjal leaves were cul 
into small pieces and placed in petri dishes 

T. cinnabarinus was made using nine pes­
ticides and water spray as control. For 
the evaluation of nine different pesticides, 
healthy leaves of brinjal were cut into small __ __:__ ______ __;_ ____________________________ ___ 
*Part of M. Sc. (Agri) thesis submitted by senic,r author to the GAU. Sardar Krushinagar . 
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(B cm x 2 cm) with a layer of moist sand mortality clr1ta were subjected to probit analysis 
at the bottom. These petri dishes were sprnyod (Finney, 19(j 4). Toxicity ratio of a pesticide 
directly under Potter's spraying tower using was comrutocl FJccorcJlng to Jotwani et al. 

1 ml of spray material at a constant pressure 1971 . 
/ of 25 lb/inct/. In control only water was 

sprayed. The treated petri dishes containing 
brinjal leaf pieces were dried for five minutes 
under a ceil ing fan. The adult mites were then 
released with the help of a camel hair brush 
tram the stock culture, where its pure culture 
was maintained. Each treatment was replicated 

• thrice containing twenty adult mites of mixed 
sexes. Adequate care was taken to wash the 
sprayer thoroughly well, when pesticide as well 
as concentrat ion were changed. The mortality 

~ counts were recorded 48 hours after the spray 
under the dissecting microscope. Data were 
converted to per cent mortality and corrected 
by using Abbott's formula {Abbott, 1925). The 

TABLE 1 

A field-cum-laboratory experiment was 
conducted to evaluate residual persistent 
toxicity of nine pesticides for this pest on brinjal 
crop. Five rows of brinjal crop (5 m long) 
were sprayed with different pesticides under 
test. The spraying was carried out @ 800 
litres/ha with the help of knapsack sprayer. 
The leaves from the respective treatments were 
brought to the laboratory immediately after 
spraying and 6, 10, 12, 14, 16 and 18 days 
intervals. They were cut into small pieces and 
placed individually in petri dishes (8 cm x 2 
cm) with a layer of moist sand at the bottom. 
Twenty five adult mites were released into each 

Effect of different pesticides on the adults of T. cinnabarinus under laboratory 
•conditions. 

Treatment 

Dicofol 

Sulphur 

Tclradifon 

Endosulfan 

Dimclhoalc 

Elhion 

Phosphamidon 

Dcmclon-o-mdhyl 

Accphatc 

S. Em. ± 
C. D. at 5% 

C. V. % 

,/ 

Concelllration 

0.03 

0.2 

().03 

0.07 

0.03 

0.05 

0.03 

0.03 

0. 1 

Mean per cent mortality of adults 
4X hours ajier spray 

Trall.\formed value Retramfom1ed value 

72.53 9 1.00 

71.70 90. 15 

55.21 67.45 

53.08 63.92 

5 1.03 60.45 

48.73 56.50 

45.75 5 1.30 

45.59 5 1.04 

:w.10 40.12 

2.12 

(l,71 

8.(14 
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pelri dish co11IAini11g tho treAtorl lonvos ol bri11jnl 
crop ancl onch spt wns ropPntPcl thric:o 0 1> 
SC'rvat ions on the mo1tnllty won ,ocordod 1\0 

hours Aft er thP n~IPnSP ol mill's Tl111 porcontoge 
mortAiity wHs co11 N ~tflcl by 11si11y Abbott 's for­
rrn1IA (Ahbott. 19?5) The zoro and cent per 
cent valuPs wpre removed by using the formula 

, /4n , oo And (, 
4

1 
, 100, respectively (Bartlett, 

19 4 7) The data thus obtained were angularly 
transtorn1ed and subjected to statistical 
analysis. Persistent toxicity (PT) and relative 
persistent toxicity (RPT) for each pesticide was 
w0rked out as suggested by Sarup et al. (1970) . 

RESllLTS AND DISCUSSION 

Results indicated (Table-1) that dicofol 
0.03 per cent and sulphur 0.2 per cent were 
significantly more effective over the rest of 
the treatments as they recorded 91 .00 and 
90.15 per cent mortality of red spider mite, 
respectively and were at par. The next best 
treatments were tetradifon 0.03, endosulfan 
0.07, dimethoate 0.03 and ethion 0.05 per cent 
and they remained at par in effect. These treat­
ments registered 67.45, 63.92, 60.45 and 56.50 
per cent mortality, respectively. However, 
dimethoate and ethion were equally effective 
with phosphamidon and dematon-o-methyl, 
whereas the lowest mortality percentage was 
found in the treatment of acephate 0.1 per 
cent as it registered 40.12 per cent mortality 
of this pest. 

For finding out relative toxicity of different 
pesticides against adult mites, five graded con­
centrations viz., 0.02, 0.01 . 0.005, 0.0025 and 
0.001 25 per cent for phosphamidon, 
dimethoate, demeton-0-methyl and tetradifon: 
0.01, 0.005, 0.0025 , 0.00125 and 0.000625 per 
cent for dicofol: 0.1, 0.05, 0.025, 0.0125 and 
0.00625 per cent for acephate and &ulphur, 

< i I\ lJ H I ·. S . .I . I 1>
1
> I. 1 7 ( I I 

0 .01\ , o .0? , 0.01, 0.005 and 0.0025 per cent 
for othlo11, and 0.06, 0.03, 0.015, 0.0075 ano 
o.00375 por cont for endosulfan were prepareo 
f ram commercial formulations of the pesticides 
and used for these Investigations. 

It is apparent from Table-2 that 
phosphamidon ( LCso = 0.004365 ) and 
dimethoate ( LCso = 0.012589 ) were the most 
toxic pesticid 3s against this pest and they were 
6.31 o and 2.188 times more toxic than dicofol 
whereas the treatment acephate (LCso ~ 

0.316228) was found least toxic amongst the 
pesticides tested as it was only 0.087 times 
less toxic than dicofol. 

Considering LCso values of different 
pesticides under test, they can be ranked in 
descending order as under : 

Phosphamidon > dimethoate > dicofd 
> demeton-o-methyl > ethion > endosulfan 
> tetradifon > sulphur > acephate. 

Goyal and Bath (1967) tested dicofol. 
tetradifon and methyl-o-demeton. Result 
indicated that methyl-o-demeton was more toxic 
and tetradifon was the least toxic than dicofol. 
According to Nassar et al., (1984) 
phosphamidon was more toxic than dicofol 1 

The results (Table 3) indicate that the 
treatment of sulphur 0.2 per cent gave mori 
than 80.00 per cent mortality up to 14 day) 
followed by dicofol 0.03 per cent by recordin~ 
more than 70 per cent mortality up to t 
days. Both the chemicals were effective ii 
persistency up to 1 O days after sprayin9 
although, the effect was decreased wit 
increase in time. However, dimethoate ar1t 
methyl-o-demeton persisted up to 14 days a fl( 

ramained effective for 1 o days by registerin. 
more than 60.00 per cent mortality of 1hr 
pest. On the basis of RPT values, the ord11 

I 



TABLE 2 

Relative toxicity ot different pesticides against adults of T. cinnabarinus infesting brinjal. 

!nsecricidc H ererog_enety* Regression equation X - LCso Fiducia! Relacive Sr. 

No. 
.? ---- --b --

Limits roxicity 

1. Phosphamidon 0.1805 1. 7595 ± 0.3455 Y = 1. 7595 X + 3.8889 Log 0.004365 J.. 0.7K56 6.3 10 
(Cone. x 103) - 0.4774 

2. Dimethoate 0.3102 2.6628 ± 0.5458 Y = 2.6628 X + 2.0014 Log 0.012589 + 1.1~6 2.188 
( Cone. x 103) - 1.1236 

3. Dicofol 0.2936 1.0863 ± 0.4119 Y = 1.0863 X + 2.3380 Log 0.027542 + 2.5573 1.000 
(Cone. x 104) - 2.3437 

4. Demeton-o- 0.3303 1.1476 ± 0.3868 Y = 1.1476 X + 3.2188 Log 0.038019 + 2.0899 0.724 
methyl ( Cone. x 103) - 1.0143 

5. Ethion 0.0769 1.9872 ± 0.4733 Y + 1.9872 X + 1.9079 Log 0.039811 + l. 7757 0.692 
( Cone. x 103) - 1.3363 

6. Endosulfan 0.1413 1.3631 ± 0.3674 Y = 1.3631 X + 2.5672 Log 0.057544 + 2.11+-J 0A79 
(Cone. x 103) - 1 .➔554 

7. Tetradifon 0.4577 1.2706 ± 0.4666 Y = 1.2706 X + 2.6697 Log 0.069183 + :2.5531 0.398 
( Cone. x 103) - 1.11-N 

8. Sulphur 0.6720 1.2436 ± 0.3834 Y = 1.2436 X + 2.3917 Log 0.100000 + :;.5041 o.:;15 
( Cone. x 103) - 1.6907 

9. Acephate 0.6299 1.0701 ± 0.4123 Y = 1.0701 X + 2.2157 Log 0.316228 + 3.4-B 0.087 
( Cone. x 103) - 1.7595 

*ln none of the ca!>es the data were found to be significantly heterogeneous at p = 0.05; y = Probit kill; 
LCso = Concentration calculated 10 give 50 per cent mortality. 



TABLE 3 

Residual persistent toxicity of different pesticides against the adults of T. cinnabarinus on brinjal crop. 

Sr. Corrcen- Co"ected per cent mortality of red spider mites 
No. Insecticide tration at different intervals ( days) p T PT RPT 

( c::-c) 0 6 10 12 14 16 18 

1. Dicofol 0.03 84.26 79.32 68.82 61.72 47.09 36.20 26.67 18 67.13 1208.34 0.870 
(99.00)* (%.60) (87.95) (77.64) (53.65) (34.90) (20.14) 

2. Sulphur 0.2 84.26 84.26 -84.26 77.94 63.73 46.82 21.77 18 77.14 1388.52 1.000 
(99.00) (99.00) (99.00) (95.62) (80.41) (53.20) (13.75) 

3. Tetradifon 0.03 44.89 5.74 5.74 5.74 5.74 5.74 5.74 6 25.40 152.40 0.1 10 
(49.80) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) 

4. Endosulfan 0.07 75.20 31.23 13.30 5.74 5.74 5.74 5.74 10 41.91 419.10 0.302 
(93.52) (26.90) (5.30) (1.00) {1.00) (1.00) (1.00) 

5. Dimetboate 0.03 39.12 73.82 60.40 19.81 5.87 5.74 5.74 14 44.33 620.62 0.-1471 
(39.95) (92.40) (75.60) {11.49) {2.22) {1.00) {1.00) 

6. Eth.ion 0.05 69.27 5.74 5.74 5.74 5.74 5.74 5.74 6 44.24 265.44 0.1911 
(87.47) (1.00) (1.00) '{1.00) {1.00) (1.00) {1.00) 

oAoo / 7. Phos- 0.03 66.42 75.66 13.03 8.41 5.74 5.74 5.74 12 46.28 555.36 
phamidon (84.00) (93.88) (5.10) (2.1 ~) (1.00) (1.00) (1.00) I 8. Demeton-o- 0.03 56.12 73.78 50.79 20.48 17.21 5.74 5.74 14 48.43 678.02 0.~8 
methyl (68.92) (92.20) (60.02) (12.24) (8.75) (1.00) (LOO) 

9. Acephate 0.1 69.68 17.21 5.74 5.74 5.74 5.74 5.74 6 48.35 290.10 0.209, 
(87.95) (8.75) (1.00) (1.00) { 1.00) (1.00) (1.00) 

S. Em. ± 2.70 1.36 0.58 1.90 0.93 0.62 0.73 
C. D. al 7.88 3.97 1.69 
(P = 0.OS} 

5.55 2.71 1.80 1.07 

C. V. (%) 8.25 5.47 3.39 16.17 10.11 9.01 14.91 
• The figures in parentheses indicate the retransformed percentage values. 
P = Period of time. 

T = Average toxicny of the pesucides. 
~~ = \"> e~-..\!s\tn\ · i OX\C\\":1 
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o ethyf-o-derneton > d1methoate > 
7 n, .d n > endosulfan > acaphate 
harT11 o • P t difon According to Orlando 
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8) dicofol 0.037 per cent was effective 
(196 , 

16 days after treatment. 
up to 
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Trend of Milk Production in Halfbred Cattle* 

M. N. Miansurl and A. 0. Dave 

Gujarat College of Veterinary Science and Animal Husbandry, GAU. Anand-388 110 

ABSTRACT 

To !'-tudy the trend of milk production Al various stages of IACIAlion, nn experiment us ing fres ~ly calvt>d nr,1 lacla1ioq 
halbn-d co'W!\ of each or JK and HK hret>d groups witts conducted. The average totnl milk producl1on or JO~ dny., of fi"I 
lac tatkm, avera~ milk. milk yield pt>r day And peak week milk yield we~e 298~,-69 kg, 9.74 an~ 90.30 kg .'" cn~e of JK 
and 34.99.14 ~ 11.34 kg and 101.08 kg for HK h~,lf bred cows res pectively. I he lrend of milk production had lhr,, 
pha.~ 111nd It wa., ob~ n-ed lh11t high yielders h1td hi1ther rate of ascent and descent. The lactation curns of hi~h yielrl, ,,, 
wrn- dome or loop shaped, which became natter fo,r low yielders. 

INTRODUCTION 

The trend of milk production withiin a 
particular genetic group across various stages 
of lactation is not uniform. The milk yield in 
the first trimester of lactation has got a tendEmcy 
to increase, it remains at peak for a short 
time and thereafter has got a decreasing trend 
(Singh and Bhat, 1978). So in this investiga1tion, 
efforts have been made to estimate the trend 
of milk production in different phases of lac­
tation in two (J x K and H x K) genetic groiups. 

MATERIALS AND METHODS 

(Received on 1st May. /9891 

daily. The weekly milk yields were calculated 
by adding morning and evening milk yields 
after :4 days of partition for consecutive 7 days. 
In order to study the trend of milk production 
the milk yield of 308 days, weekly milk yield 
and milk yield per day of the lactation were 
calculated. The trends of milk yield at various 
stages of lactation were plotted taking stage 
of lactation on X axis and milk yield on Y 
axis. 

RESULTS AND DISCUSSION 

Comparative production performance of 
two genetic groups 

The average weekly yield during the lac· 
tation along with the standard error (SE) ano 
C. V. % 308 . days' milk yield and average 

I 

An experiment using freshly calved 12 
first lactation cows of each of the two gernetic 
(Jersey x Kankrej (JK) and Holstein x Kanikrej 
(HK) groups during 1983 to 1985 was con­
ducted. The nutrient requirements of each of 
the animals were met as per Sen et al., (1978) . 

All the animals under experiment were tied 
in a separate pen and were fed individually 
during the experimental period. The calves were 
weaned at birth. Cows were hand milked and 
milk yield was recorded morning and evening 

daily milk yield during the lactation are 
. I 

presented in the table. 

' It reveals that the weekly milk yield was, 
higher (PL 0.01) in H x K halfbreds than ille 
J x K halfbreds through out the lactation-0 
The peak weekly yield of 90.30 ± 4.90 k9 

and 101 .63 ± 4.59 kg was obtained i~ 

•Part of the Ph. D. Thesis of first author submitte1d to GAU, Sardar Krushinagar-385 506. 
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3 
d weeks of the lactation In the JK a 1 • r, I 

andh ;,breds respectively. After the peak WP.fl~~< rinlmals on tho baHir; of thB production record~. 
~~d a there was a decline in the milk ~iol:i of early or lato part of the lactation wh~n 
r; 1.71 % in JK and 1.23% in HK por weok) :nvlro~montal portion of variation is more. This 
n both the genetic groups and the weekly as a 8 0 surport,:,cJ by Maust ~t al., (1972J . 

ilk yield (JK. 35. 70 kg and HK, 53.85 kg) Trend of milk production at various 
r:'as observed minimum In 44th week of lac- stages of lactation 
tation in both groups. 

Milk yield of 308 days and milk yield 
per day of the lactation were higher (PL 0_01 ) 
in HK halbreds (3499.14 kg and 11 .34 kg) 
than those of the JK halfbreds (2988.69 kg 
and 9.74 kg) . Superiority of HK x Hariana 
halfbreds to J x Hariana halfbreds in milk 
production was reported by Yadav and Sharma 

, 1983). 

variability at various stages of lactation 

Table reveals that standard error for 
weekly milk yield was maximum for first 
week yield in Jersey (9.22 kg) and Holstein 
(7.96 kg) halfbreds and thereafter the values 
etther decreased continuously or had very slight 
fluctuations up to 39th week of lactation. The 
decline started increasing thereafter till the end 
of lactation. Coefficient of variation also 
measured a slight higher variation in early 
part of lactation. The degree of variation in 
t,.'eekly milk yield in middle part of lactation 
was almost uniform as is clear from value 
of coefficient of variation. 

After 36th week of lact&ltion there was 
continuous increase in valu.es of coefficient 
of variation of weekly milk yield till the cessation 
of ~a~tation. This, indicates that there is more 
~anation in the' . l'.;;.i~kly milk yield during the 
e~r1y and the late sfages of the lactation. This 
rnffight be due to the environmental stress which 
a ects od . . . d'tt pr uctIon to a higher degree during 
1·6:reerent stages along with the physiological 
1 SS, and hence it is not good to evaluate 

The trend of milk production at vari0us 
stages of lactation in JK and HK halfbred 
cow~ Is presented in Fig. 1 , which depicts 
that in general milk production during the lac­
tation had three phases. 

First phase was ascending phase; 
second culminating (peak) and the third phase 
was descending phase. The ascending phase 
was shorter than the descending phase. The 
slope of ascending phase was steeper than 
that of descending phase indicating high rate 
of increasing and slow rate of decreasing in 
the corresponding phase. 

The peak phase was very short lived 
where the slope of the curve was zero. The 
initial yield was higher than the yield at ces­
sation point. These observations are in agree­
ment with those of Madalena et al., {1979). 
Rao and Sundaresan (1982) and Yadav and 
Sharma (1983). 

Comparison of the lactation curves of 
the different genetic groups reveals that at 
all the stages of lactation, HK halfbreds were 
superior to JK genetic group. Both the genetic 
groups had an ascending phase within four 
weeks from parturition, peak phase of about 
two weeks and the descending phase during 
the remaining part of the lactation; genetic 
group differences with respect to initial milk 
yield were less prominent as compared to the 
peak yield indicating higher level of peak in 
high yielding HK group compared to that in 



Av. weekly milk yield during the first lactation (kg). 
Weeks Jerse Holstein x Kank~e· 
of lact. V. V. 

1 67.51 9.22 47.28 75.32 7.98 49.R1 
2 85.33 4.92 19.95 90.83 5.41 20.62 
3 87.38 4.23 16.79 101 .08 5.08 17.40 
4 90.30 4.90 18.80 99.63 4.59 15.97 
5 89.58 4.68 18.08 97.66 5.89 20.89 
6 88.38 4.84 18.96 97.21 6.15 21 .90 
7 83.61 4.06 16.78 97.37 6.89 24.53 
8 87.86 5.75 22.68 97.29 6.68 23.79 
9 89.24 5.69 22.07 97.33 7.42 26.43 

10 87.13 5.12 20.35 97.14 7.21 25.70 
11 84.83 5.63 23.01 95.64 7.13 25.81 
12 81.42 5.43 23.09 96.64 7.47 26.76 

13 79.15 6.59 28.86 93.69 6.88 25.45 

14 78.12 5.03 22.32 91 .53 6.67 25.24 

15 76.46 4.94 22.39 90.60 6.30 24']9 

16 73.98 4.37 20.47 87.83 8.48 33.46 

17 72.62 4.24 20.21 88.68 6.58 25.72 

18 71,84 4.01 19,34 85.63 6.34 2.."'i 55 

19 71.28 3.62 17.61 84.83 6.01 24.54 

20 72.21 4.41 21 .17 81 .28 5.46 23 J.7 

21 70.28 3.58 17.64 82.07 5.60 2353 

22 70.21 4.26 21 .01 79.13 5.89 25 75 

23 67.58 4.78 24.50 80.32 5.38 23 21 

24 66.22 4.45 23.27 80.87 5.49 23 5· 

25 64.93 4.04 21 .57 78.50 5.08 22 , --~ 
26 64.99 3.51 18.70 75.99 4.62 2· 0-

27 61 .84 3.64 20.36 76.40 5.05 ??.89 

28 62.64 3.48 19.26 73.83 5.17 24 27 

29 61 .98 3.20 17.90 70.74 4.95 2➔ 25 

30 57.72 3.71 2.2.29 74.07 5.50 25 7➔ 

31 61 .50 2.74 15.44 70.83 5.46 26.69 

32 60.52 3.52 20. 18 69.21 5.05 25 29 

33 60.85 3.29 18.73 68.67 5.43 21. ➔2 

34 58.67 3.04 17.91 67.14 5.54 28.58 

35 61 .03 3.28 18.63 66.10 6.03 31 59 

36 59.20 4.19 24.52 63.82 5.11 27.31 

37 58.32 4.03 25.95 63.63 4.94 27.32 

38 57.03 4.60 27.96 65.62 5.23 27.34 

39 51 .69 4.28 28.66 64.73 5.12 27.➔ I 

40 45.20 4.50 34.51 62.33 5.29 29.75 

4 1 42.83 5.38 48.52 61 .54 5.40 30.00 

42 47.01 6.26 46.39 58.38 5.49 32.58 

43 38.31 6.40 57.28 55.15 5.74 36.08 

44 35.70 6.31 61 .22 53.85 6.15 39.55 

Milk yield of 308 days (kg ) 23.-14 
2988.69 159.40 18.48 3499.14 237.08 

Milk yield /day (kg ) 1 t .3 4 0 . 77 
23 . ..J..J 

~ 7 5 0 .52 26.76 --- -~ .:.................__ - ~ 
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the low yielding JK group. The difference in 
the peak yield of the two genetic groups was 
less thar, those for yields at the tapering stages 
of the lactation. In broad way the curve appears 
to be dome or loop shaped for high producers 
but becomes comparatively flatter for low 
producers. 

A negative correlation between the milk 
yield in the descending phase of lactation with 
total lactation yield was also supported by 
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Biometrical Investigations in Patanwadi Sheep and its Crosses 
A. R. Shah*, D. P. Pandey, M. M. Patel and N. S. Radadla 

All India Co-ordinated Research Project on Sheep Breeding (Fine Wool) , 
Gujarat Agricultural University, Sardar Krushinagar-385 506 

ABSTRACT 

To invt!itigatt the differences in growth rate of P~tanwad! and its crosses with Rambouillet and Russian Mer~no, 
,,.·ti~ht and body mea.-.ure?1ents vi~, body length, w~ther he,ght and htart girth or S8 Pa_tanwadl (PP),_ l 00 Rambou1_llet 

lhf t,od) . di (RP) and 10.f Russian Merino X Pahrnwad1 (MP) lambs, at the age of weanmg and yearlmg were studied. 
X Pata ll"ll 6 2S 42 ' , ht al wtaning wert 14. 9 ± 0.29, 16.02 ± 0.21 , 14.52 ± 0.26 kg and at yearling age were 22.31 ± 0.43, . 
Bod,;:•:d 23.82 ± 0.33 ~ for PP, RP and MP lambs respectively. Similarly body length, wither height and heart girth 
! 0. •no wert 54.09 ± 0.39, 54.SS ± 0.36, 62.SS ± 0.83 cm for PP, 56.21 ± 0.3S, SS.62 ± 0.30, 64.70 ± 0.38 cm _ 
•1 ll"tllnl " so O 33 63 2 • h t RP and SJ.64 ± 0.37, 53. ± . , . I ± 0.46 cm for MP lambs. While at yearlmg age t ese meas uremen s 

: rrt 6167 ± 0.44, 64.84 ± 0.52, 74.64 ± 0.58 cm for PP, 64.01 ± 0.37, 67.IO ± 0.4S, 78.18 ± 0.SO for RP and 
!It 08 ! 0.34, 65.15 ± 0.41 and 77.18 ± 0.47 for MP lambs respectively. Breed group differences were s ignificant at both 
6

2. ~ for all the traits, but the sex differences were s ignificant for body weight and wither height in PP and RP :;;rtel, While in MP hallbreds sex differences were significant only for body weight and wither height at yearlin~ 

Tahir also provided the phenotypic correlations between body weight and various measurements at hoth ages for 
diffmnl brttd groups. Ahnosl all lhe correl11tiom, coefficientc; were high a~d positive. 

INTRODUCTION 

Growth of an individual being complex 
henomenon, is manifested by increase in body 
eight and size. Body weight and body mea­
urements have significantly high correlations 
t various ages, as evidenced by Gupta and 
hopra (1975), Mahajan and Bohra (1977) and 
hadullaeta/., (1980) in Indian breeds of sheep· 

their crosses. This study was undertaken 
determine the influence of crossbreeding 
~Y weights .and body measurements at 

eaning and at twelve months of age in native 
atanwadi and its crosses with Rambouillet 
nd Russian Merino. 

MATERIALS AND METHODS 

Data Pert • . d 
ength . aining to body weight, bo y 

, Wither h • h . 

(Received on 29th M arch, 1990) 

and twelve months of age, from 58 Patanwadi 
(PP), 100 Rambouillet X Patanwadi (RP) and 
104 Russian Merino X Patanwadi (MP) lambs 
born during July-Septemb~r 1980 at All India 
Co-ordinated Research Project on Sheep 
Breeding for Fine Wool, Dantiwada unit were 

studied. 

All body weights and measurements were 
taken in the morning before sheep had any 
access to f·eed and water. All the lambs were 
raised under identical managerial conditions. 
Body weights were recorded using 'Salter' 
brand spring balances of 20.0 kg and 100.0 
kg capacity. Body 'T'easurements were 
recorded using tailor's measure tape, after 
making sheep to stand on levelled ground 
as suggested by Basuthakur et al., (1967) and 
Mahajan and Bohra (1977) . 

•Ad eig t and heart girth at weaning 
dress f 385 506 

or mailing .. Assoc. f V t S • & A. H., GAU, Sardar Krushinagar- • Professor, College o e y. c1. 
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Statistical analysis was done as sug-

d by Snedecor and Cochran (1968) , to 
ge~e , nd 
test the significance of genetic groups a 
sexes. Phenotypic correlations between body 
weight and measurement traits at both the 
ages were also calculated. 

RES UL TS AND DISCUSSION 

Mean alongwith standard error of body 
weights and measurements viz., body length, 
wither height and heart girth at weaning and 
yearling age, for PP, RP and MP lambs are 
presented in Table-1. 

Body Weight : Rambouillet X Patanwa~i 
lambs were significantly heavier at weaning, 
while Merino X Patanwadi lambs were at par 
with Patanwadi lambs. However, at the age 
of twelv~ months, both the halfbred groups 
outweighed the Patanwadi yearlings by 3. 11 
and 1.51 kg respectively. The percentage im­
provement in RP and MP halfbreds was 13.94 
and 6. 77 over Patanwadi at yearling age. The 
breed group differences were significant at both 
the ages. 

Males were significantly heavier than 
females at both the ages in all the three breed 
groups except for weaning weight in MP 
halfbreds. These results were in confirmation 
with the findings of Chaudhary et al., (1982) 
for weaning in Nali, Chokla and their halfbreds 
with Rambouillet and Merino. Gupta and 
Chopra (1975) reported significant breed group 
differences and sex differences in Gaddi, 
Poonchi and their crosses with Rambouillet 
and Merino. Gupta and Pant (1980) also 
reported significant breed group differences 
at both the ages in Nali, Chokla and their 
halfbreds with Rambouillet and Russian Merino. 
Males were signi1icantly heavier than females 
at weaning. No significant difference in two 
halfbred groups were observed , while in present 

<i AU 1u :s . .1 . 11>•,1. 17 1 

study all the three breed groups dittered Si· 

nlficantly. Similarly Arora et al., (1983) report~ 
significant differences in body weight of Na 
Chokla and their halfbreds at both the age:-, 
Heavier weights of males at weaning may hE 

due to better efficiency of utilizing the motherl 
milk till weaning. Results of present study ir 
dicated that both Rambouillet and Merino car-1 
bined well with Patanwadi with respect to b()IJ 

weight. 

Body measurements 

(i) Body length : The breed group c 
ferences were significant for body length ~ 
both the ages, but sex of the lambs did n, 
affect this trait. Body length in RP lambs wa: 
signific~ntly higher than other two grou~ 
which did not differ from eac~ other at bo·I 
the ages. Similar breed group differences ha,I 
also been reported by Kalra (1978) in Raf'I 
bouillet, Chokla and its crosses and by Kisho• 
(19 79) in Rambouillet, Malpura and its crosse. 

(ii) Wither height : The breed gro4 
differences were significant for wither heig 
at both the ages. At weaning, all the thr~ 
breed groups differed significantly but 
yearling age MP halfbreds did not differ frc 
Patanwadi. The sex differences were ab1 

significant except for height at wither at wean~j 
in MP crosses. Gupta and Chopra (1 9,, 
reported significant effect of breed groups 
wither height at yearling age. Similarly Wad 
and Balaine (1971) and Singh et al. , (19, 
reported significant breed group diHereflt 
for this trait in Nali, Lohi and their cross, 

(iii) Chest girth • The breed grc 
differences were significant for chest gi 
at both the ages. At weaning, RP Ian: 
differed significantly from MP and PP 1a11

~:~ 

which did not differ from each other. W 
at yearling age the two halfbrtKI gwups 

1 



Mean and standard error of body weight and measurement at the age of weaning and twelve months in 

Patsnwsdi and its crosses. 

Sr. Breed .\'o. <f l1Vea11i11g Age Twelve m onths age 

Bodr 
--·- 8()(/\' ---Wither H ean Bodr ··-·s ody With er Heart --

.\'o. Breed ohscr-

group 1·atiOllJ weight length hei~ht girth weight length height girth 

~ l. 

(kg. ) (cm.) (cm.) (cm. ) (kg.) (cm.) (cm.) (cm. ) 

Patanwadi 58 14.693 54.093 -4 :,- -h 62.55a 22313 62.673 64.84a 74.64a 
.) .. .) 

+ + + + + + + + 

0.29 0.38 0.36 0.83 0.43 0.44 0.52 0.58 

, Ramhuuillc t 100 16.02h 56.21h -- 6)c h 25.42b b 67. 1.0b 78. 18° 
-· .).). - 64.70 64.01 

X Patanwadi + + + + + + + + 

0.21 0.35 0.30 ll.38 0.38 0.37 0.45 0.50 

... 
·' • Rus~ian 104 14.523 53.643 53.503 63.213 23.82c 62.083 65. 15a 77.18b 

!\krim) + + ± + ± ± + + 

X Patanwadi 0.26 0.37 0.33 0.46 0.33 0.34 0.41 o.➔1 

hgure~ \\ ll h similar superscripts do not differ significantly from each other for different traits. 

TABLE 2 

Phenotypic correlation between body weight and body measurements at the age of weaning and twelve 
months in Patanwadi and its crosses. 

Sr. Breed No. of At weaning At tweln· 111 0 11rl1s 
-·--- - - ·--- ·- -- -

/\'o. Breed obser. hodv Body Wither H eart Body Bodv Wither Heart 
group weight length height ginh ~,•eight length height girth 

I. Palan~ddi 58 - 0.650 0.575 0.672 - 0.634 0.697 tl.5 l I 

2. Ramhouilkl 100 - 0.542 0.546 0.624 - 0.595 0.756 0.682 
X Palanw<2di 

3. Russian 104 - 1.035 0.974 1.187 - 0.507 l.+t2 l).597 
Merino 
X Palanwadi 

\ 

< 
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not differ significantly from each other but 
differed significantty from native lambs. sex 
differences were non significant in PP and MP 
lambs at both the ages, but were significant 
in RP lambs at both the ages, Significant 
effect of genetic groups has also been reported 
by Gupta and Chopra (1975) and by Singh 
et al., (1980). 

The results- indicated the simultaneous 
increase in all body measurement traits 
with advancing age till one year. This relative 
increase in body size of crossbreds might be 
due to introduction of exotic inheritance in 
native sheep which in turn has increased body 
weight. 

Phenotypic correlations 

The phenotypic correlations between 
bcx:ty weight and body measurements at both 
the ages were positive and high (T able-2) . The 
estimates of correlation co-efficient varied from 
0.542 to 1.187 at weaning and from 0.507 
to 1.44 at yearling age. Though some of the 
correlation co-efficients were quite high and 
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Factor~ Affl•cting the Adoption of Summer Groundnut TcchnoloK) 

D. M. Thakrar"' and K. F. Patel 

Depsrtment of Extension Education. College of Agriculture. Gujarat Agricultural Universi ty. Junagadh 

ABSTRACT 

T h .-, illa,.:1· lrvrl '"'r k,•r.- and i.t•n ·kr t·1111JH'rnlin• !-odl'lh·i- w1•n· major formal i-oun·t•i- or inrnrmalion. "hil t• 1wi1.d1huu" 
fri r nch ancl rdal iH·, \\t·n· major informal ~011n-1•i. or informa tion. TIil' m ujoril_\ ( (,:-.. U 1u·r t·r n l) of llu· n •, p11111lr 111, .. ,,; 

in nwcli 11111 a,toptiun ,.:roup. Tht• rr lali11ni-hip hl'lwl'l• n adnpliun lt•n-1 and lll'r.-onal and i.odo-1•1·1111umit· diarat'lrr i,ti1, ,., 
n-,pond1•111, . till' 1•d11n 1ti11n. kmmh·cl,.:,· h·,,· I. i-odal partkipalion and i-odo-t•t·unomk , tar,..,, \ H · rt· r,11 11111 111 he· , rari,ri, ,,lh 
,il;!11il1t-a11I indin 1linJ,! that an_\ im·n ·a'<' in lh,·i-1· " "' fo11111I lo pronwlt' 11doptio11 h·wl. • 

INTRODUCTION 

Groundnut is the most thrived age old 
major oilseed crop as well as cash crop of 
the country and groundnut oil is main edible 
oil source in India. But the production of 
groundnut is not adequate to meet the 
requirement of India. To overcome the problem 
of shortage of edible oil , it has been decided 
at national level to increase area and production 
of groundnut under the policy, a concept of 
growing groundnut in summer season, with 
a new developed technology suitable for 
summer groundnut , groundnut cultivation is 
undertaken. In Gujarat also, summer 
groundnut cultivation has been introduced 
5ince 1978. 

The summer groundnut is a new crop 
for Anand taluka. The cultivation was started 

in this area from 1979-80 and area was 
increased from about 390 hectares in 1979-80 
to 14.125 hectares in 1983-84, but thereafter 

the area was decreased from 1984-85 
(Anon, 1985) . There may l)e variety of factor 
responsible for decreasing trend. Keeping tllis 

in view a study was undertaken to know some 

of the factors influencing the adoption and 
reversion of summer groundnut recommended 
technology. 

Objectives 

(1) To determine the sources of information 
utilized by the cultivators. 

(2) To find out the extent of 
recommended 
technology. 

summer 
adoption of 

groundnut 

(3) To study the relationship between personal 
and socio-economic characteristics of 
cultivators and the extent of adoption ol 

summer groundnut technology. 

MATEIUALS AND l\lt::THOl>S 

The study was conducted in Anand taluk,1 

of Kheda district of Gujarat State, where tni> 

summer groundnut is an important and newl} 
introduced cash crop because of good nel 
work of canal and well irrigation. Out or 91 

villages of Anand taluka only 9 villages havin~ 

r 
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more than 100 hectares land under summer between personal and sQcio-economic char-
groundnut cultivation were selected for the acteristics of cultivators with -the adoption level. 
present study. 

The 150 respondents for the study were 
determined by porportionate random sampling 
technique on the basis of area under summer 
groundnut cultivation from the selected nine 
villages. Keeping in view the objectives of the 
study, the interview schedule was developed 
and the data were collected by personal in­
terview of respondents. 

Analysis of data 

The extent of adoption cf six selected 
recommended _yackage of practices worked 
out the composite "adoption index" for the 
year 1983-84, 1984-85 and 1985-86. 

For the qualitative data, the chi-square 
(X2

) test was used to find out the relationship 

TABLE 1 

In order to measure the krt0w/edge level 
of cultivators, the scale of knowledge 
developed by Popat et al. , (1985) was used 
with some modification. 

RESULTS ANO DISCUSSION 

Sources of Information 

In order to study the utilization of various 
sources and media of information as felt by 
the summer groundnut cultivators for getting 
technical advice about groundnut cultivation, 
they were asked to provide information about 
the sources. 

The data presented in table 1 indicated 
that in all 20 different sources of information 
have been utilized. Out of these, the village 
level workers (VLWs) has been mentioned as 
the most utilised source of information by 98.00 

Sources of information utilized by summer groundnut cultivators. 

Sources of Information 

A. Formal Sourct:s 

I. Village level workers 

2. Agric. Extension O ffice r 

3. Suhject Matie r Specialist (T & V) 

4. Service C ooperative Sm.:ie lics 

5. ( i ROFE D ((iujarat Cooperative 
( )il!-.eeds ( irnwcrs Fcc.kral ion 
Limit ed) . 

(1. Agric. Colk:ge 

7. Ta Iuka Devd1>pment ( )fficer 

X. Agrie. Scientists 

Numher 

147 

64 

3 

82 

45 

52 

2 

14 

Per cent 

1)8.0() 

42.(,7 

2.00 

54.5() 

30.00 

J 4.h7 

1.33 

22.h7 

N = 150 

(h'er all rank 

X I 

X IX 

X 

xv 

X IV 

xx 
XVII 
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Sollrc,·s of /11J,m11<J1 io11 N 11111ha Ova all rank 

tt. 11,,·mal Sourn~~ 

l . NciµhhPur:-. 

/ 2. FricnJ:-. 

3. Reial iv-.;s 

4. Progressive farmers 

5. Local kaucrs 

C. Mass Media 
l. Radio 

.2. News papers 

3. Wrillcn literatun: 

4. Television 

5. Exhibition 

0 . Other Sources 
I. Demonstrations 

2. Self cxpcricnc.:e 

per cent of cultivators for obtaining farm 
information. The second important place 
was occupied by radio and neighbours, which 
were served 93.33 per cent of respondents, 
next to village level workers, radio and neigh­
bours utilized sources were friends, relatives, 
exhibition and news papers, which were men­
tioned as utilized sources by 85.33 per cent, 
81 .33 per cent, 78.67 per cent and 78.00 per 
cent of the respondents, respectively. 

A minute observation of the data 
presented in table 1 shows that VLWs and 
service cooperative societies were major formal 
sources of information, while among different 
informal sources neighbours, friends and rela­
tives were more util ized. As far as mass media 
sources are concerned radio, exhibition and 
news papers were major. Beside these 

140 'J1.31 11 

I 2..\{ 85.33 IV 

122 81.33 V 

92 61.33 VIII 

59 3<>.33 XIII 

140 93.33 II . 

117 78.UO VII 

3(1 24.00 XVI 

90 60.00 IX 

11 8 78.67 VI 

() I 40.67 X II 

28 17.23 XVIII 

demonstration was also an important source 
of information. 

Extent of adoption 

The data presented in Table 2 indicated 
that majority (65.33 per cent) of the respondents 
belonged to the category of medium level of 
adoption. The probable reason for this might 
be that summer. groundnut crop being a 
commercial crop, which needs more 
coocentrated efforts than cereal crops. 

Factors affecting adoption of summer 
groundnut cultivation 

To study the relationship between personal 
and socio-economic characteristics and 
adoption level, the different characteristics 
studies were education, cultivation experience. 
knowledge level, social participation and 

socio-economic status. 



Tlf /\KR/\R .~ P/\Tl :I : Ft\( TOl{S /\1-' l ·V< T INCI '1'11 1· /\ I H >l''l'IO N < >I-' ·" · < i . N l/T T IT IINOLOOY 73 

TABLE 2 

Extent of adoption of summer groundnut cultivation technology 
groundnut cultivators. 

by the summer 

N = 150 

£rtc111 <f ,..tc/op1io11 

LllW (hdnw -t.,) 

l\kdium (45 to 72) 

Hi!!h (ahovc 72) 

The data given in Table 3 reveal that 
with increase in education level, knowledge 
about summer groundnut cultivation 
technology, social participation and 
socio-economic status of cultivators, the 
adoption level were increased. while in case 
of cultivation experience, there was no 
significant effect on adoption level. 

Among different sources and media of 
information village level workers, radio, 
neighbours, friends, relatives, exhibitions, news 
papers and television were most utilized sources 
used by cultivators. Therefore such sources 
and media should be utilised by the extension 
agencies to transfer the new technology. 

TABLE 3 

N11111h<0r 

25 

98 

27 

/'er C<.:11( ) 
1(,.(,7 

65.:n 
18.<X) 

The majority respondents (65.33 per cent) 
belonged to the category of medium level of 
adoption, because groundnut crop is a com­
mercial crop which needs more concentrated 
efforts than cereal crops. 

Pulting together the finding in regards 
to the personal and socio-economic 
characteristics of the cultivators and the 
adoption of recommended technology it can 
be concluded that adoption of recommended 
summer groundnut cultivation technology was 
associated with education, size of land holding, 
income, social participation and 
socio-economic status of the cultivators. 

Relationship between personal and socio-economic characteristics of the summer 
groundnut cultivators and their level of adoption. 

N = 150 
/ ....., 

Personal ·and Adoption level xi 

socio-eco11v111ic Total value 
characteristics low Medium High 

~ 

/ 

A. Education 
....., 

( I ) Illiterate (, 4 () 10 t'>.olJ** 
(4.00) (2.67) (0.00) (6 ,67) 

(2) Primary 12 4(, 10 6H 

'---- ( 1 lo 7 slamhird) (8.00) (10.67) (6.67) (43.33) 



1. 

(1) Secondary 

(1-i l{l 11 slandard) 

( 4) (.'t,llq!C 

(ahnw 11 slandard) 

Total 

8. Summer groundnut 
cultivation ex1>erience 
( I} 2 years 

(2) 3 years 

(}) 4 years 

(4) 5 years 

(5) Ahove 5 years 

C. Knowledge level 

{I) Low (uplo 25 
scores) 

(2) Medium 

Total 

(50 lo 82 scores) 

(3) High (above 

82 won.:) 

0. Social participation 

( I ) M-.: ir1li--: r:-.l11p 111 

ont organi~ation 
(2) Membership in more 

1h,1n 11111,; mgani~~11inn 
0 ) Offict hearcr 

Total 

2. 

X 
(5 .. \3) 

I 

(ll.<17) 

27 

( 18.00) 

I 

(0.<,7) 

7 
(4.<i7) 

7 
( 4.(17) 

8 
(5.33) 
4 

(2.67) 

27 

( 18.00) 

4 
(2.(16) 

22 
(14.67) 

l 

(0.67) 

27 

(18.00) 

8 

(5.33) 

17 
( 11 .13) 

2 
( 133) 

27 
(l~flt')) 

3. 

40 
(2(i.<17) 

X 

(5.31) 

9X 

((15.33) 

5 
(3.33) 

17 

( l t.:B) 
24 

( l<l.l)O) 

35 

{23.33) 

17 

(11.33) 

98 
( (15.33) 

13 
( 8.(17) 

78 

(52.00) 

7 

(4.67) 

98 

{65.33) 

12 
{8.00) 
7(1 

(50.5(1) 

10 
((d17) 

IJX 

((.~.3>) 

4. 

') 

((t.110) 

(1 

( 4.00) 

25 
( 1(1.(17) 

(0.(,7) 

5 
(1.33) 

5 
(3.33) 

8 

(5.33) 

6 
(4.()()) 

25 
( 16.(17) 

0 

(0.00) 

18 

(12.00) 

7 
( 4.(17) 

25 
(16.67) 

l 

(0.67) 

( 12.()()) 
(1 

(i/\l l Rl :S . .I . l1J1J I. 17 (I i 

5. 

57 
(1H.00) 

15 
( 10.()()) 

150 
( JOO.()()) 

6. 

7 3.544 NS 

(4.(17) 

29 

( 11>.33) 
3(, 

(24.00) 

51 

(J4.00) 
27 

( 18.00) 

ISO 
( 100.00) 

17 13.59** 
( I 1.33) 

IIX 

{7X.67) 

15 

( 10.lX)) 

150 

( 100.00) 

2 1 

( 14.00) 

111 
(74.()()) 

IX 

l).)7)* 

(-HIO) ( 12.00) 

25 150 j 
( l<i.<17) ( 100.00) 

- --
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/. 2. .I. 4 . 5. 6. 

£. Socio-t'tonomil' status group 

(I) Lt)W 7 1(1 () 21 9.651* 
(hd()W 1(1.4 sron.:s) (4.(17) ( 10.(17) (0.00) ( 15.31) 

(2) Medium I•> (,4 20 l03 
( l(l.4 to 24.5 scores) ( 12.<,7) ( 42.67) (11.'.H) (68.67) 

(3) High l 18 5 24 
(above 24.5 scores) (0.<i7) ( 12.00) (1.31) ( 100.0) 

Total 27 l)X 25 150 
( IX.00) (C,:LH) ( 1(1.6 7) (100.00) 

Figures given in parcn1hcscs ind1ea1c pcrccn1agc 10 the toial. 
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ABSTRACT 
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INTRODUCTION 

The energy problem is an acute since 
last few years. The Ministry of Agriculture and 
Rural Development, Government of India has 
undertaken the gobar gas programme on large 
scale. Subsequently, the subsidies for 
construction of gobar gas plant was introduced 
to increase the adoption rate of gobar gas 
plants. Various institutions and agencies have 
made their efforts to popularise the gobar gas 
plants for solving the problems of fuel as well 
as manure. India is the world 's second largest 
country as an owner of gobar gas plants, while 
Gujarat occupies the second position in India 
after Utter Pradesh. (Sathianathan 1985). 

According to Rogers (1962) the adoption 
process is the mental process through which 
an individual passes from the first hearing about 
an innovation to final adoption. All innovation 
may not be adopted by the people in a social 
system. however, socio economic 
characteristics of an individual may play an 
important role in the adoption of an innovation. 
Keeping this view in mind, an effort has been 
made to study the socio economic profile of 
gobar gas adopters. 

Objective 

To study the socio economic charac­
teristics of gobar gas adopters. 

MATERIALS AND METHODS 

The study was undertaken in Kaira district 
of Gujarat State. The adopters were selected 
on the basis of stratified multistage random 
sampling procedure with proportional alloca­
tion methods. The data were collected through 
interview schedules and analysed with help 
of statistical tools. 

RESULTS ANO DISCUSSION 

The data collected to know the response 
of socio economic characteristics of the gobar 
✓gas adopters were analysed and the findings 
are presented in Table-1. 

1. Age 

The results presented in T able-1 revealed 
that 50.0, 28.0 and 22.0 per cent gobar gas I 
adopters were in the category of middle, old 
and young age group, respectively. Thus, ii 

could be seen that the responsibilities of middle 
to old age adopters plays an important role f 
in adoption of gobar gas plant. 

"Present address • Assistant Professor of Extension, N. M. College of Agriculture. GAU, Navsari. 
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The data further indicated that the majority 
(?0.0 per cent) of the gobar gas adopters 
having secondary education. while 18.0 and 

,12_0 per cent adopters educated up to higher 
and primary level. respectively. It is obvious 
from the data that the level of education 
played an important role to understand and 
decide the adoptability of gobar gas plant by 
the adopters. 

TABLE 1 

3. Family size 

The data recorded in Table-1 revealect 
that near three fourth (72.0 per cent) of the 
respondents belong to the medium sized family. 
whereas 16.0 and 12.0 per cent were of small 
and large family size. respectiv~ly. Thus, it 
can be concluded that the adopters who 
belongs to joint families always think for better 
economy. 

Socio economic characteristics of the adopters of gobar gas plants. 

Sr. No. 

I. 

2. 
/ 

f 

4. 

5. 

(1. 

7. 

Characfc•ristics 

Age 
Young (Below 35 years) 
Middk (35 lo 50 years) 
Old (ahovc 50 years) 

Education 
Primary ( l lo 7 standard) 
Sccondury (8 lo 11 standard) 
Higher (above 11 sla n<lard) 

Family size 
Small (hclow 5 members) 
Medium (5 to n memhers) 
Large (ahove n memhcrs) 

Land size 
Small (hclow 2 hectors) 
Mcdium (2 to 4 lu;clor~) 
Large (above 4 hectors) 

Social participation 
Me mber of o ne organization 
Me mbe r~ of more tha n lllle 
organization office hearer~ 

Herd size 
I to 1 animals 
4 to <, animals 
More than (1 animals 

Extension contact . 
( • • . A ln<lustri~s Corporatmn ,uJara t gro • · 
(; .A. I.( ·. and Banks 

t I• I B . ,·c.l ·and Banh K lal 1gr ,1 mn<. yog o.a • 
• I I ( )1·1·,,.L· r ·1nd Banb Di~I rict Agra cu l ura ..., ' 

N11111hcrs 

(N=50) 

I I 
25 
14 

12 
32 
()(1 

II ) 

15 
05 

10 

12 

() I 
2<J 
17 
1n 

22.0 
50.0 
2~.ll 

12.0 
7 ().1) 

IN.O 

l(i.( ) 

72.0 
12.0 

24.0 
(14.0 
12.0 

20.0 
70.0 
1().1) 

20.0 
5h.ll 
2-Hl 

02.0 
5KO 
.,-Ul 
1)(1.1) 
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4. Land size 

The data presented in Table-1 shows that 
majority (64.0 per cent) of thH adopters were 
found to have medium land size, while, 24.0 
and 12.0 per cent were small and larqe land 
size. respectively. From the results it could 
be seen that the economic condition of small 
and medium land holders of go bar gas adopters, 
compelled them to adopt new innovations which 
are more significant than the traditional one. 

5. Social participation 

The data presented in Table-1 showed 
that more than two third (70.0 per cent) of 
the adopters were members of more than one 
organisation, followed by, 20.0 pef cent 
members in one and 10.0 per cent a,dopters 
were office bearers in their village, thus, the 
out looks of adopters who belongs to more 
than one organisation, influenced the adoption 
beaviour and interest in adoption of gobar 
gas plant. 

6. Herd size 

The results presented in T able-1 rnvealed 
that majority (56.0 per cent) of the adopters 
were having 4 to 6 animals. While 34.0 per 
cent were of more than 6 animal category 
and only 20.0 per cent were having less than 
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three animals. Thus. it can be seen that 
category of 4 to 6 animals played an irnpo tl 
role in accepting the adoption of gobata'. 
plant. This might be due to at-joining situ ~d 

. . at10i 
of residence and animal shed, which . 
convineant for the operations of g?bar ~ 
plant. 

7. Extension contact 

The data presented in T able-1 indicate. 
that more than one half (58.0 per cent) gobar-~ 
adopters approached to G. A I. C. & Bank-
34.0 per cent to Khadigramodyog & Bank; 
6.0 per cent to D. A Os. & Banks while, 011 

2.0 per cent to G. A I. C. The results indicatei 
that majority of the gobar gas plant adopt~ 
preferred the help from G. A I. C. & Ban\1 
for its well equipped net work. 

Among all socio-economic charac 
teris.tics of the adopters under study the majo .J 
of the respondents were in the middle • 
group. having secondary education, medt 
family size, possessed medium land size wi 
more than two third of the respondenls we,: 
members of more than one organisation. Furthf 
it indicated that majority of the adopters w~ 
possessed 4 to 6 animal were made extensio, 
contact with G. A I. C. & Banks. 
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TABLE f 

Seed yield, Its ettrlbutos ond oco 1 h h d I nom cs 08 lnfluoncod b d p osp orus an ts method of appllcatlon. Y oses of nitrogen, 

1 ,. l'lunt 
.,·rw ,t!/ 

llm,whn , ,, ',. --
L ,,.,,,,,,,.,,,__ 

"" '''""' 

Method of application 

D ril led 

hdnw the 

!'>Ct.:d 

ll)l)S4 1 

1()1)1)7() 

S. Em. + S1 I 

C.D. (S'½)) N.S. 

Nitrogen levels 

ll kg/ha I 01>7 I <) 

I 5 kg/ha I01>802 

30 kg/ha I ()<)7<,0 

S. Em. + (,<,2 

C. D. (Y:n N.S. 

Phosphorus levels 

20 kg/ha 

40 kg/ha 

ll)<)SX1 

I ()<)<)7<) 

) ()<)7 Jt) 

(,(,2 l 
<10 kg/ha 

S. Em.+ 

C. D. (S%) N.S. 

7.2(1 

8. 10 

0.151) 

0.441 

7.14 

8.2 1 

7.50 

0.11) 5 

O .. 'i42 

7. 12 

7.7(, 

8. 18 

0. 195 

0542 

l'n,I 

h,•ari11~ 
lc·n~rh 
(c:111) 

4 1.50 

42.58 

0.14 1 

0.945 

40 .. 'i I 

41.11 

41.49 

0.417 

1. 158 

41.21 

42.83 

42.06 

0.4 17 

1.158 

I Igun.:s in parenthesis intlil'ate the hy prm.luct. 

l branches/plant, pod bearing length, pods/plant, 
1000 seed weight and seed yield due to 
application of phosphorus. Application of 60 
kg P2Os/ha increased seed yield by 15.0% 
over 20 kg P2O5/ha, but at par with 40 kg 
P2Os/ha in case of seed yield. Similar results 
were reported by Thirunurugan et al., (1982} , 
Shrivastava and Verma (1983} , 

~ R.amaswamy et al., (1985} and Shrivastava and 

/'(}(/.\·/ 

11/011( 

<,2.05 

(18.(1(1 

61.92 

65.SO 

66.00 

1.1) 11 

N.S. 

(1050 

6(,.41 

69.H, 

1.913 

5.301 

I fJfJfJ 

,\'('('" 

WI (U) 

0.(,1 

N.S. 

7<),1 

80.(i 

80.7 

0.75 

N.S. 

78.1 

80:4 

82.1 

0.75 

2.04 

Ylf'ld 
f g/lw 

N ('/ 

rr•tum 

I R \tlw1 

I 1S5 ( 4142) 1~J4.fJ4 

1520 (4221) 4115.1.l'J 

45 

no 

11')2 ( 4 1 ')5) 

1479 (4217) 

1440 (4150) 

57 

.S. 

11)60.80 

41 79.44 

3()8(1.84 

1147 ( 4038) 3846.5(, 

1405 (4224) :w:n.3x 

1558 ( 4440) 4336.')5 

':17 

155 

Verma (1986). None of the interactions was 
found significant. Sixty kg P2Os per hectare 
was having highest net return As. 4336.95 
among 20 kg and 40 kg phosphorus application. 
The economic level of fertilizer use was 15 

kg N and 40 kg P2Os with drilling which 
confirmed through more judicious net return 
and yield per hectare of pigeon pea under rainfed 

farming. 
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Response of l\1 u~tard (Brassicu 
ju11cea L.) to Var)"ing Irrigation 

Schedules. Row Spacings and Levels 
of Nitrogen in Lowland Condition of 

South Gujarat 

s. P. Vasvelia* , R. G. Patel and . S. Raman 

Water Management Project, Gujarat Agricultural Uni­
versity. Navsari Campus. Navsari 

TABLE 1 

A field experiment was conducted on 
clayey soil during rabi season of 1986-87 at 
the Main Irrigation Research Centre, Navsari 
in split plot design with three irrigation 
schedules based on IW/CPE ratios (0.4, 0.6 
and 0.8) alongwith one control and two row 
spacings (45 and 60 cm) as main plot treat­
ments and three levels of nitrogen (50, 75 

Yield attributes and seed yield of mustard as influenced by irrigation, row spacing 
and nitrogen. 

Grain No. of No. of No. of LcnKf.h of Test 
Treatment vield primal)' secondary siliquae/ siliquae weif?hl 

(q!ha) branches/ branches// plant (cm) (/?) 
plant plant 

IW/CPE ratios 

Contol 8.41 4.96 9.39 17().() 4.78 3.3 1 
o.➔ 12.20 6.70 15.43 232.0 4.92 3.50 
0.6 13.20 8.01 19.46 1(15.2 5.05 1.55 
0. 13.(12 8.01 19.77 269.2 5.05 1.55 
C. D. at 5'fr, 0.60 0. 11 0.96 10.4 0.07 0.04 
Row spacings (cm) 
4- 11.71 6.71 15.1(1 204.5 4.1)5 3.43 
(10 12.01 7.17 1().(1(1 2<,7.4 4.l)(, 1.➔x 

C.D. at vx N.S. 0.08 0.(i8 7.4 N.S. N.S. 

Nitrogen (kg/ha) 

50 10.94 6.27 14.67 22 1.8 4.K1 J ... u 
75 12.42 7.24 Ui.78 245.8 5.0 1 J .--N 
10() 12.2 1 7.31 1(1.XO 240.3 5.0 I 3.50 
C.0. al 5'¼, 0 .2<) 0.24 0.59 7. 1 ().()l) 0.05 

"Present address • Ass,&tant Research Scientist, GAU, Junagadh . 
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and 100 kg N/ha) as sub-plot treatments repli ­
cated four times. Field capacity, permanent 
wilting point and bulk density of the experimen­
tal field were 32.0%, 17.5% and 1.4 g/cc, 
respectively. The sowing of mustard variety 
Varuna (T-59} was done on the November 22 

I 

1986 and harvested on March, 3, 1987. 
Measured quantity of irrigation water was ap­
plied with the help of Parshall flume. The first 
common irrigation of 60 mm depth was applied 
immediately after sowing and second after 
a week to ensure uniform germination and 
establishment of the crop. Thereafter, no ir­
rigation was applied in control treatment; 
whereas in other treatments, the irrigations 
were scheduled as per treatments based on 
IW /CPE ratios. 

A perusal of data in Table 1 reveals that 
scheduling irrigation at an IW/CPE ratio of 0.6 
and 0.8 were at par but gave significantly higher 
grain yield as well as the values of yield 
attributes viz., branches/plant, siliquae/plant, 
length of siliquae and test weight compared 
to IW /CPE ratio 0.4 and control treatment. This 
suggests that IW/CPE ratio of 0.6 can preferably 
be adopted for scheduling irrigation in mustard 
crop. This treatment received three differential 

< i I\ lJ R I ~S. .I . I 1J9 I. 17 1 
i 

• • • • I 

1mgat1ons each of 60 mm depth at br h. anc in 
flowering and pod development stag 9• es. 

Row spacing treatments failed to . 
• ·t· d'ff give s1gni ,cant I erence in seed yield of mustard 

Though the plant population per unit area w • 
h. h . as 

1g er 1n closer spacing (45 cm}, the Wider 
spacing (60 cm) resulted in slightly higher seed 
yield mainly due to increase in yield attributes 

Yield attributes and seed yield were 
significantly influenced due to different levels 
of nitrogen. Seed yield recorded with 75 and 
100 kg N/ha were at par but significantly higher 
over lower level of 50 kg N/ha. The highest 
seed yield recorded with medium level of 75 
kg N/ha seemed to be from more number a ! 
branches/plant, number of siliquae/plant, length 1 

of siliquae and test weight. These are the important 
yield attributes which showed significant posrtive 
correlation with seed yield of -mustard. 

Considering the optimum yield, sowing 
of mustard var., Varuna should be carried out 
keeping row spacing of 60 cm. Further, the 
crop requires 5 irrigations each of 60 mm 
depth and should be fertilized with 75 kg N/ha 
under clayey soils of South Gujarat. 
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Rainfall Pattern and Crop Planning 
in Bhal Zone 

G. L. Maliwal and H. N. Chhatrola 

National Agricultural Research Project, Gujarat Agricul­
tural University, Arnej 382 230 (Gujarat) 

Quantification of variability in climatic 
factors has always been a matter of concerned 
for cror planning (Cochemeam and Franquin, 
1967 and Hargrea Ves, 1971 ). Rainfall behaviour 
studies in such areas would help in framing 
the crop planning. The present paper suggests 
the cropping pattern for the Bhal region 
(21 ° - 45' and 22° - 55' N, 71 ° - 10' and 
7r - 15' E, below 40 ft contour) of Gujarat 
where major portion of rain is received from 
the South-West monsoon. The Bhal region 
consists of part of Dholka and 
Dhandhuka talukas of Ahmedabad, part of 
Khambhat and Matar talukas of Kheda, part 
of Vallabhipur and Bhavnagar talukas of 
Bhavnagar, part of Limbdi of Surendranagar 
and Vagra and Jambusar talukas of 
Bharuch Districts. 

The daily weather data recorded at the 
meteorological observatory of Agricultural 
Research Station. Arnej ( 1945 to 1987). 
Dhandhuka (1962-86), Vallabhipur (1975-86) 
and . also at different taluka head quarter i.e., 
Bhavnagar (1968-86), Limbdi (1963-86), 
Khambhat (1973-86) and Vagra (1976-87) 
w~re used for analysis. The dates of onset, 
withdrawal and duration of the monsoon for 
Bhal region were analysed using simple 
lrequency lJased on weekly rainfall data. These 
data Were t • . s at1st1cally analysed for Mean and 
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Median for onset and withdrawal dates as well 
as standard deviation. Probabilities were cal­
culated to obtain different amount of rainfall 
during 22 standard meteorological weeks 
(SMW) to 42 SMW at Arnej. The period of 
adequate, excess and deficit water availability 
was obtained by substracting potential 
evaporation from precipitation for the 
meteorological weeks 22 to 42 making the 
crop growing season. The moisture availability 
index was worked out on weekly basis 
according to Book-keeping p(ocedure 
developed by Thornwaite and his associate 
for Arnej station. 

The analysis of onset, withdrawal and 
duration of South-West monsoon are presented 
in Table 1. The early onset decreases the 
length of growing season while delayed onset 
increases the length of cropping season. 
However, the crop yield pattern shows no 
appreciable differences between normal and 
late monsoon years (Sastri, 1986). - --· 

It is seen that from standard week 27 
to 30 water supply equals 72-78% of water 
demand. There is surplus water from Std. week 
31 to 36 barring week 34 in which only about 
49% of demand is fulfilled. This period of 56 
days (2nd July to 16th Sept.) may be taken 
as a period of active crop growth. Standard 
week 23-26, ratio of actual evaporation to 
potential evapotranspiration ranges from 37 to 
46% and therefore sowing operation could be 
carried out during 25th or 26th standard week 
in anticipation of assured moisture from 27 
standard meteorological weeks. 
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TABLE 1 

Onset, withdrawal and duration of South-West monsoon in Bhal zone. 

Paniculm:,· 

Ml'uian dat e 

t\kan date 

S D (Days) 

Earl iest date 

Lalcst date 

Median date 

Mean date 

S D (days) 

Earliest dale 

Latest date 

Median date 

Mean date 

S D (days) 

Earl iest dal e 

Lalest date 

Median date 

Mean <late 

S D (days) 

Et:S rlicsl <lt:St e 

Lt:St Csl dt:SI C 

Median date 

Me.an date 

S D (<lays) 

Et:Srliest dt:St e 

Latest <late 

Onsc:r 

ARNEJ 
12 June 
14 June 
10 days 
30 May (1945) 

17 July (1985) 

DHANDHUKA 
11 June 
14 June 
10 days 

2 June (1970) 

2 July (1968 
& 1974) 

LIMBDI 
12 June 
13 June 
7 days 
3 June (1969) 

29 June (1974) 

BHAVNAGAR 
13 June 
13 June 

7 days 
3 June (1970) 

26 June (1974) 

VALLABHIPUR 
12 June 
11 June 
6 days 

4 June (1975, 
1976) 
21 June (1979) 

Withdra wal 

27 Sept. 

26 Sept. 

17 days 

11 Aug. ( 1952) 

22 Oct. ('1975) 

28 Sept. 

26 Sept. 

11 days 

>0 Aug. (1986) 

JI Oct. ( 1968, 
I 1JX I & 1983) 

24 Se.pl. 

21 Sept. 

16 days 

9 Aug. (1986) 

12 Oct. ( 198 1) 

10 Sept. 

27 Sept. 

13 days 

I Sept. (198(l) 

21 Oct. ( 1982) 

2 (}c[ 

28 Sept. 

17 days 

24 Aug. ( IW;()) 

.n Oct. ( I 1)75) 

Dura/ion 
(Days) 

I05 

105 

18 

54 (1952) 

141 (1975) 

106 

105 

14 

74 (1972) 

127 (1970) 

IO I 

102 

14 

67 (1986) 

128 ( 1975) 

10(1 

107 

15 

77 ( 198(1) 

138 ( 1975) 

11 2 

l lO 

18 

71) ( 1980, 86) 

142 ( l'J75) 

I 
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KHAMBHAT 

Median dal L' 18 June 

Mean <lat e 16 June 

S D (days) 9 days 

Earliest dal e 3 June (1980) 

Lat1.:st da1 1.: 1 July (1982) 

VAGRA 

Median date 17 June 

Mean dale 17 June 

S D (days) 11 days 
Earliest d a te 4 June (1976) 

Latest <late 17 July (1985) 

SD - Standard Deviation (days) 

On the basis of experimental observations 
obtained under different weather conditions and 
the analysis ot results, some inferences are 
drawn as under : 

I 

(i) The crop varieties of about 100 to 105 days 
duration may be successfully harvested in 
Bhat Zone. 

(ii) For sowing, a rain spell of at least 
20 mm in two consecutive days (Virmani, 
1975} to 25 mm in the week (Raman, 1974) 

is desirable. Accordingly, the· suitable 
time/period for sowing kharif crops at Arnej 

is meteorological week 27 which was 68% 
probabil ity of getting more than 30 mm of 

rains {Table 2) . 

(i ii) Crop planning under aberrant weather 

conditions : The common aberrant weather 

conditions which affect the dry land 
farming in semi-arid conditions of 
Bhat Zone are categorised as under : 

3 4 

25 Sept. 104 

24 Sept. 101 

25 days 27 

8 Aug. (1986) 52 ( 1986) 

29 Oct. ( 1983) 141 (1 975) 

25 Sept. 105 

26 Sept. 101 

12 days 13 

27 Aug.· (1986) 72 (1986) 

10 Oct. (1983) 115 (1977) 

(a) Delayed onset of monsoon : From the 
results it is observed that as compared 
to normal date of onset of monsoon 
(normal date 11 to 18 June) it can be 
as early as 30 May and as delayed as 
17 July. As the late onset increases the 
growing period, crops like cotton during 

July and mid of August only; castor, 
sesamum, sunflower and sorghum 
{fodder) by end of August to mid 
September should be grown. 

(b} Dry spells during monsoon : During 
kharif, the probability of drought period 
for 1 O and 15 days are 100 and 84%. 
Short duration dry sp~lls may not be 
serious concern. However, the long 
duration dry spells at Arnej {Table 3} 

create water stress for plants which 
reduce agricultural production. Yield of 
drought tolerant crops may not be 
seriously affected but it is adversely 
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TABLE 2 

Probabilities of rainfall, potential evapo-transpiration and water availability in crop season at Arnej. 

Meteoro­

logical 
week 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 
37 

38 

39 

40 

4 1 
4 '2 

Anv 
ram 

19 

35 

58 

67 

67 

77 

84 

84 

79 

81 

86 

79 

70 

72 

63 
67 

53 

37 

23 

26 
1 4 

Probability (% ) of rains --- --
> 10 > 20 > 30 > 40 >50 
mm mm mm mm mm 

12 7 2 2 2 

12 9 9 5 2 

33 23 9 7 7 

60 56 47 40 26 

58 44 42 33 26 

67 60 51 44 35 

63 53 47 42 37 

70 56 42 40 40 

63 49 40 26 26 

65 49 47 40 37 

77 . 58 47 37 33 

56 . 51 40 37 30 

47 42 30 26 21 

49 42 30 28 21 

49 40 35 26 23 
53 33 26 23 21 

33 23 14 12 9 

26 23 16 16 12 

16 5 2 2 2 

16 14 9 7 7 
(J 7 7 2 0 

Potential 

evapotrans­
piration 

93.6 

88.3 

88.3 

88.3 

84.2 

59.5 

59.5 

59.5 

59.5 

49.2 

45.0 

45.0 

45.0 

42.4 

40.7 
49.7 

49.7 

49.7 

47.8 

47.8 
-17 .S 

Precipi­

tation 

3.4 

18.0 

16.2 

34.1 

34.0 

48.7 

45.1 

48.7 

42.4 

52.1 

48.0 

45.8 

22.9 

45.4 

44.6 
27.4 

16.7 

15.8 

5. 1 

I CU, 
-: :: 

Deficit/ 
surplus 
wuter 

-90.2 

-70.3 

-72.1 

-54.2 

-50.2 

-10.8 

-14.4 

-10.8 

-17.1 

+2.9 

+3.0 

+ 0.8 

-22.1 

+3.0 

+3.9 
-..,.., ~ --·-·· 

-33.0 

-33.9 

-~.:?. 7 

-.1 7 . .:! 
--J.-J. . ' 

Moisture 
availability 

index 

0.06 

0.89 

0.36 

0.76 

0.73 

1.00 

1.00 

i.00 

1.00 

1.00 

1.00 

1.00 

0.62 

1.00 

l.00 
0.83 

0.51 

0.43 

0.28 

0 .-JO 
✓-' ... ..:!... ..........._ ----- - ~ 
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TABLE 3 

, Maximum dry spell return period and rainfall days from June to September. 

Details 
/forum />Niod 

t I . 0 I 2.33 .5 JO 2.5 JOO 

[o,\ sprl l days 
Ory spell (>eriocl 

l 
r 

2 I() 

in June 
Dry :-pd l <lays 12 
in July 
Dry spdl days . 10 22 
( Isl June to 
30th Scptcmher) 

Rainfall 
Maximum one 20 8 
day rainfa ll 
Maximum two 54 163 
days rainfall 
Maximum three 80 216 
days rainfall 
Maximum four 102 261 
days rainfa ll 
Maximum five 118 298 
days rainfa ll 

affected in cases of sensitive crops. 
Even in tolerant crops, the drought may 

be hazardous at critical stage of growth. 
Therefore, the crop management 
practices like interculturing to provide 

soil as a mulch and avoid cracking in 

the soil . thinning of plant, removal of 
weeds and protective or life saving 

irrigation from harvested 

runoff/drainage water in farm pond 

should be advocated. 

It could be seen from tlw• dnalysis Jf 
annual maximum tirn(: • series of 
precipitation and dry spell. on the one 

22 27 31 41 

17 21 27 15 

11 40 49 56 

(mm) days 
132 

211 

275 

330 

376 

'1 60 195 247 

250 299 372 

329 385 475 

387 458 564 

440 521 640 

hand there is a tremendous scope for 
harvesting rain water at Arnej (Table 3) 
whereas on the other hand the situation 
actually calls for judicious and timely 
recycling of harvested water in the dry 
spells during monsoon period, to help 
the crop during their critical stages and 
increases the productivity. 

(C) Early withdrawal of monsoon : As 
indicated above. there is a possibility 
of harvesting runoff water and recycle 

as life saving irrigation for kharif crops 
during early termination of monsson. 
The harvested runoff water can also be 
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used for irrigation rabi crops viz., wheat 
and gram. The experimental finding at 

Agricultural Research Station, Arnej 

showed that t11P application of one 

irrigation (5.0 cm) from harvested 

run-off water to wheat at maximum 

tillering stage increased grain yield by 

30~35 per cent and also at maximum 

branching in gram. In the case of early 
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Analysis of Rainfall Data for 
Crop Planning Under Dry)and 

Agriculture at Rajkot 

R. B. Maraviya*, S. K. Gupta and J. c. Patel 

Department of Agronomy, Gujarat Agricultural 
University, Junagadh 

Water is the most limiting factor and has 
to be made available at most crucial time for 
getting high yields. Rainfall which is the only 
source of water in dryland farming is generally 
characterised as scanty and erratrc with lar~1e 
seasonal as well as annual variation. The 
coefficient of variation of annual rainfall is .:113 
per cent. Analysis of seasonal, monthly anid 
weekly rainfall was carried out for Rajkot. lln 
this region, the drought year is expected once 
in five years. About 80.5 per cent of annual 
average rainfall is received in the months of 
June, July and August. The rainfall exceedls 
potential evapo-transpiration in only four weeks 
throughout the rainy season. It is not more 
than 1 0 and 20 mm at 80 per cent probability 
in any week. The probability of R/P > 0.34 
(ratio of .rainfall to evapo-transpiration 
exceeding 0.34) never exceeded 80 per cent. 

The philosophy of dryland fa rming 
revolves around the principle that water is the 
limiting factor and has to be made available 
at times which are most crucial for getting 
high yields. The rainfall which is the only source 
of water in such regions is however, scanty 
and erratic with large seasonal and annual 
differences. Therefore, the rain water utilization 
in the country has been very low and is estimated 
to be only 6 per cent on an average for the 
whole country. Even in the arid region of 
Rajasthan, under average rainfall conditions, 
the rain water use efficiency is hardly 50-55 
per cent (Mann et al., 1981 ; Gupta and Pandey, 
1979). Wastage of nearly half of the rain water 
is due to unscientific management of rain water. 
It is however, now realized that management 
of rain water through moisture conservation 
and water harvesting is the only approach to 
increase its utilization to more than 90 per 
cent. It naturally leads to increased yield in 
rainfall agriculture. The realization of this twin 
goals of improved rain water utilization and 
increased yields can be achieved by proper 
crop planning as supported by the statistical 
analysis of the rainfall data (Gupta 1987) . 

Collection of data 

Therefore, any crop planning schedule Weekly rainfall data for the last 14 years, 
can only be made on the basis of watershe1d covering the period 1971 to 1984 were collected 
improvement aimed at moisture conservation from the meteordlogical observatory at 
and water harvesting. The potential of wateir Targhadia Farm in Rajkot district. The farm 
harvesting occurs starting middle of June, tio is located at latitude 20° - 17.6' N and longitude 
middle of August. 70°-46 E and has an altitude of 133 m above 
" Present address : Associate Professor (SWE). Colleg,e o f Agricultural Engineering & Technology. GAU. Junagadh. 
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mean sea level. Rajkot district is cHl impo~ant 
district of the North Saurashtra region in Guin.rat 

1 km of wh1cl1 and has an area of 1182 sq. • 
92f per cent •is confined to the .semi arid 
zone and the remaining portion as arid. 
Agriculture is mainly sustained through dry 
farming and by and large, depends upon the 
rainfall. The annual average potential evapo 
transpiration is 2145 mm which is far in excess 
of the average annual rainfall (642.6 mm) . The 
moisture and· aridity index worked out to be 
34.5 and 59.5, respectively. This shows that 
the observatory falls in the pre-dominaty 
semi-arid zone. Large coefficient of variation 
(43 per cent) worked out for the series of 
annual rainfall data of 14 years indicates that 
statistically the length. of record is insufficient 
to draw conclusions with an expected error 
of 1 o per cent. However, the average annual 
rainfall of the 14 years included in this study 
is 102.8 per cent of the mean annual rainfall 
of the last 28 years, thereby indicating that 
conclusions drawn from this analysis could. 
be fairly valid. Moreover, as the planning process 
is more of site specific nature, it is considered 
justifiable to use shorter length of records to 
get site specific and valuable information than 
to use the long record of data from a nearby 
place to overcome this shortcoming. 

Analytical procedure 

In agricultural planning, seasonal rainfall 
is more important than the annual . average, 
because of the large . seasonal variations and 
the general characteristic of the monsoonal 
rainfall , that the lion's share of rainfall occurs 
in a few scattered days followed by long dry 
spells. It supports the hypothesis that analysis 
should be based on durations than a season. 
Therefore, in this paper, analysis was carried 
out on the basis of annual, seasonal monthly 
and weekly rainfall and was supported by limited 

data on daily rainfall. 

( i /\ ll l{ F S . .I . l (Jl) l. 17 ( I) 

Annual rainfall analysis 

The average annual rainfall in the region 
is 642.6 mm with a coefficient of variation 
of 43 per cent which is quite large compared 
that for many stations in semi-arid zones f~lling 
within this range of annual average rainfall. 
On the basis of a drought and an abnormal 
year defined as the year with rainfall one 
standard deviation less and more than the 
average annual rainfall of the region, 
respectively, Fig. 1 presents the drought 
abnormal and normal years in this region. This 
shows that drought years occur with a 
probability of 21.44 per cent whereas 
abnormal years occur only at a probability 
of 7.1 per cent. Thus, in this region a 
drought year can be expected once in five I 
years suggesting that several alternative crop 
planning schemes have to be made for 
the area. Maximum rainfall received in a year 
during the 14 years period is 213.2 per cent 
of the average with 6 years receiving rainfall 
above the normal. The minimum rainfall 
received in a year during the period under 
study is 44.6 per cent of the average and 
8 years received rainfall below the average. 
This means that the annual rainfall series is 
skewed and usually a wet year raises the average 
more than an unusually dry year lowers it. 

Seasonal and monthly rainfall analysis 

The amount of rainfall that occurs during 
a cropping season is indeed more important 
than the annual average. The analysis 011 

seasonal and monthly basis reveal some very 
important aspects of rain water management. 

(i) The rainfall in the monsoon season 
(June-September) is 91 .9 per cent of the total 
annual average rainfall. Even in the first three 
months of June, July and August, the rainfall 
is 80.5 per cent of the annual average. Moreover, 
this is the only season with a large potential 
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% month with an average rainf~II of 225 rntll. 
· Ev n during this season. th of maximum pate t' 

of water . harvestd,nrgy. sp:lls at a prol)abillty of It Is also the mon . n lal 
the continuous Tl for rain water harvesting thereby ~nsunng Water 
20 per cent could exceed one month. ,us. for the long dry spell expected in the season 
crop may sutter from moisture stress even later on. The probability of rain water harvesting 

in this season. in the succeeding months is in the order Of 

(ii) In the rabi season, the rainfall occurs August-September-October. Howe~_er, the 
only in the month of November with the water harvested due to low probability spells 
ramaining months (Dec. -April) being completely of rain ensu:es refilling of the storage structur~ 
dry. The rainfall in the month of November and thus allow water to be kept for use in 
is also quite erratic and, in the 14 years under the rabi season. The quantity of water 
consideration. the rainfall varied from O mm however, may vary depending upon the rainfall 
to 322.2 mm. Therefore, the only source of its distribution and management inputs useo 
water for dryland agriculture in this region could in the catchment. The probability of drought 
be through moisture conservation or water for the season as well as for each of the 
harvested during the kharif season. months of 14 monsoon seasons is presented 

The monthly distribution of rainfall is also in Table-1. fl 
quite revealing. The month of July is the wettest 

TABLE 1 

Seasonal and monthly distribution of rainfall at Targhadia (Aajkot). 

r Rainfall A \'Cl'(IKC 

seasrm/1110111'1 rai11jtlll 
(111111 ) 

Dm11Khl Pmhability 

seaso11/111011th (per ce11t) 

mi11f all (111111) 
\.. 

r 
J unc-Septcmhe r 607 303.5 13.33 

\ I 

(Monsoon season) 

June 136 68.0 33.00 

July 191 .5 95.8 13.33 

Augu~t 192 86.0 33.33 

Septcmher 667.7 33.9 46.66 

Cktnhcr 21.7 H)_l) 5'.LH 
'\.. 
__________________________________ _..) 

Weekly rainfall analysis 

With emphasis on profitable crop produc­
tion in dryland agriculture, weekly rainfall ap­
pears to be the most suitable basis for judicious 
utilization of soil moisture and harvested water. 
Even this analysis will not reflect on dry-spells 
as large as 12 day~ but it is presumed that 
crops are hardy enough to withstand such dry 
sp~lls. 

Weekly rainfall at a probability ~ 

50 per cent for each standard week and av era~ 
potential evapotranspiration in each w~' 
estimated based on pan evaporation data a 
furnished in Fig. 2. The rainfall exceeded 1 

potential evapotranspiration in 28th, 29th 321 

and 33rd weeks during the rainy season wh1
• 

showed the potential of rain water harvestir~ 
At still lower probabilities and for dura1101 
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less than a week, there are several spells of 
ra in in that week as well as in other weeks 
during which water can be harvested and stored 
for irrigating crops during dry spells and/or rabi 

season. Analysis however, reveals that on 
weekly basis and at 75 per cent confidence, 
surplu5 rainfall is not available which indicates 
flexible planning that can be moulded as and 
when situation warrants. 

The probability of occuring 1 O mm and 
20 mm rainfall in a week from 20th week to 

42nd week is shown in Fig. 2. Data showed 
that rainfall is not more than 1 O mm and 20 
mm at 80 per cent probability in any week. 
Thus, the planning of dryland crops can be 
started in 25th week when rainfall exceeds 

. 20 mm with probability more than 50 per cent. 
The risk is less than or equal to 50 per' cent, 
but from agricultural point of view, it is con­
sidered on a lower side as the event of rainfall 
occurs with a probability of ~ 0. 75 (75%) is 
considered to be dependable (Virmani et al., 
1982). However, in this region, it appears to 
be the only alternative as rainfall with 80 per 
cent confidence is very rare and only occurs 
late in the season. The risk, however, can 
be reduced by choosing crops which can be 
sown within the range of more than a week 
so that, if rains fail in that week, the sowing 
can be carrie? out in the following weeks. 
Moreover, the probability of onest of south-west 
monsoon by the middle_ of 25th week is 62 
per cent and it increases to 86 per cent by 
the end of 26th week. This also indicates the 
appropriate period for crop sowing in the 
region. It is clear thai probability is almost 
similar or increased beyond this week before 
it starts falling again. A crop which is more 
tolerent to water stress during the later stages 
of growth is useful as probability or fainfall 

C ; /\ lJ R FS. .1. I 99 I 17 • (I 

decreases towards the end of the growinr 
season of the crop. 1 

Dryland farming is considered to be 

successful venture in weeks where the rati; 
of rainfall to potential evapo-transpiratio 
equals or exceeds 0.34 (A/P ~ 0.34) (Virrnal'i 
et al., 1982). Probability of A/P ~ 0.34 for 

selected weeks is shown in Fig. 3. This agair 
shows that kharif crop can be planted sue. 
cessfully in the 25th week though the sowin~ 
can be started a5 early as in 23rd week ait 
could prolong upto 26th week. Here agair 

it can .be seen that probability of R/P ~ O.~ 

never exce.eds 80 per cent. Therefore, in thi~ 
region, during monsoon, crop_ planting/sowing 
has to be done at a higher risk level. 

The probability of R/P ~ 0.34 is extreme!\ 
low in the months of October/November a 
ebnormal years have a probability of 7.1 p 
cent only. In fact crop planning is difficult a 
these levels of probability. Therefore, cr~p plan­
ning schedule can be made only on the bas~ 
of watershed improvement aimed at moistur: 
conservation and water harvesting. 

Water harvesting potential 

Utility of water harvesting in a region ha: 
to be adjusted mainly on two grounds. First!) 
the potential of water harvested in raising th 
yields of crops and secondly the actual potei 
tial of rainfall for water harvesting. A go 
review on the potential of water harvested . 
raising crop yields has been reported by Gal 
et al., (1 982). It is reported that a sin9! 
irrigation over control (unirrigated) results : 
increase in the yield of major dryland croP; 

. . s tro1 
For example, yield of wheat increase 

2 
to 

31 to 81 per cent and barley from . 3 . 
55 per cent. Maximum increase in yield 
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for_ rapeseed (141 per cent) followed by saf­
flower ( 123 per cent). Thus, there is evidence 
that even if the water is harvested to provide 
one lift-saving irrigation to the crop, it will be 
llseful. However. the time at which ttlis water 
should be applied needs be determined in 
respect of each crop grown in this agro-climatic 
zone. Such an experiment on supplemental 
(life-~aving) irrigation to bunch type groundnut 

TABLE 2 

G/\U R ES. J. IIJ<Jl. l7 (t i 

at different growing stages was conduct 
during 1979 at Targhadia farm (Table ~ 
(Parmar et al. 1983) . The results showed th t 
maximum increase in the yield of groundn~ 
was observed with application of two irrigations 
viz., .at flowering and pegging stages of the 
crop. An application of one irrigation at Peg 
formation stage was also beneficial as corn. 
pared to control (no irrigation). 

Effect of supplemental irrigation on yield of groundnut GAU-G-1 , at different growth 
stages {1979). 

Sr. 
Treatment 

No. 

/' 

1. Control 

2. One irrigation at 
flowering stage 

3. One irrigation at 
pegging stage 

4. Two irrigations one 
at flowering and 
second at pegging 
stage. 

\... 

A scrutiny of daily rainfall data of many 
stations in the semi arid zones including 
Targhadia, revealed that the probability of 
rainwater harvesting is maximum in the weeks 
with rainfall exceeding 100 mm, though there 
eould be many other spells of rain which can 
also be harvested (Narayana et al., 1978). 
The probability of standard weeks with 
cumulative rainfall exceeding 100 mm is given 
in Table 3. This shows that major potential 
of water harvesting occurs starting from middle 
of June to middle of August. At low probabilities, 
some replenishment is possible in the 35th and 
40th week. The water harvested in the month 
of June, can be utilized to provide flexibility to 
crop sowing. The replenishments later in the 

Date of pod yield 
irrigation t/ha. 

5.40 

23.7.79 5.40 

26.8.79 7.00 

23.7.79 8.5 
. 26.8.79 

~ 

season should help in conserving water for the 
rabi crop. For example, there is a 50 per cent 
chance that there could be 9 runoff producing 
spell of rain at least once in the month of 
Sept. Even in the month <?f November, the chance 
of water harvesting is estimated at 1 o per cent. 
Thus, on both accounts i.e., on the basis of 
increased crop yield and probable occurrences 
water oJ rainfall, water harvesting is possible 
and useful in this region. A more detailed analysis 
based on daily rainfall to work out storage space 
etc., can lead to more useful conclusions in 
this regard. On consideration of the abOV8 

analysis of the rainfall data of the last 14 years. 
the following crops could be successfully adopted 
under the arid dry-farming region of Aajk01• 
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of cumulative ~, probability rainfall exceeding 1 oo mm In selected weeks. 
4( 
s 

S101uh1rd Period with clat<'s 
Prohahi/ity 

t \. 
week a11d 111,mtlt.r 

,( 22 28-3 June : 

23 4-10 

24 11 -17 
25 18-24 

26 25-1 July 
27 2-8 
~ 9-15 
29 16-22 

30 23-29 
31 30-5 August 
32 . 6-12 

33 13-17 

34 20-26 

35 27-2 Sept. 

36 3-9 

37 10-16 

38 17-23 

39 24-30 

40 ·1-7 Oct. 
' :: 41 8-14 I 

42 15-21 

1. Food grains Pearl millet (GHB-30, 32) ; 
=iorghum (CHS-5, CSH-1) 

: 2. Oilseeds Groundnut (GG-2, JL-24) ; 
) astor (GAU-CH-2 and 4) ; Sesamum (Gujarat 
.,iesamum-1) • 

·:,. 3. Pulses Mung (G-2, K-851) ; Urd (T-9) ; 
igeonpea (UPS-120) 

?-

(J" .:r c:ent) 

0 

0 

0 

20.0 

20.0 

6.7 

13.3 

26.7 

6.7 

6.7 

26.7 

0 

0 

13.3 

0 

0 

0 

0 

6.7 

0 

0 

4. Fibre crops Cotton (Deshi-Hybrid. 
V-797, G.Cot. 11 ,13). 

However, there is a wide scope for studying 
the details about adopting crop varieties as 
per the occurrence of rainfall and adoption 
of suitable cropping patterns. 
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Studi~~. on Pre-emergence Applied 
Herb1c1des Residues in Soil and· 

Onion Plant 

Rajvir Sharma and H. M. ~ehta 

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

Anand Camps, Anand 

A field study, to estimate the residues 
of pendimethalin and fluchloralin. in soil as 
well as in onion (var. Pusa Red) was conducted 
at Agronomy Farm, Gujarat Agricultural 
University, Anand Campus, Anand, during the 
rabi season of 1987-88. Pendimethalin was 
applied at 0.75, 1.0, 1.25, 1.5 and 2.0 kg/ha 
and fluchloralin at 1.0 kg/ha as pre-emergence 
spray 5 days after transplanting the onion 
seedlings. The soil samples for residue analysis 
were collected at 0, 1 o, 30 and 50 days after 
application and at harvest (115 DAS) . The soil 

TABLE 1 

of the experimental plot was deep, alluvial and 
well drained loamy sand locally known as 
goradu· soil. The method of. extract ion and 
estimation of pendimethalin and fluchloralin 
residues from soil and plant sampl.es were 
as described by Zimdahl et al., (1984) and 
Beste et al., (1983) respectively. 

The residues detected in soil at harvest 
with all rates of pendi_methalin application were 
well below the perm1~:::;ible lim.it of 0. 1 ppm 
(Anonymous, 1981) except 1.5 and 2.0 kg/ha. 
Residues detected from onion plant at harvest 
were also be.low the tolerance level at 1.0 kg/ha 
but was above in case of 2.0 kg/ha pen­
dimethalin. 

Fluchoralin residues detected in soil as 
well as in onion plant were below the tolerance 
limit of 1.0 ppm prescribed for oil seed crops 
(Yaduraju - et al. , 1980). 

Residues of pendimethalin and fluchloralin in soi1 (kg/ha). 
r SamplinK intervals (days after spraying) '\ 

Dose 
Treatment kg/ha () 10 30 50 

r4t hmn·st 

\... 
(II 5) 

' 
P<;ndimt:thal in 0.75 OAOI 0.168 0.lN4 0.0()2 0.07 2 

Pcndimt.lhalin 1.00 0.777 0.2(l<> 0. 179 t>. l ..«1 0.07h 

Pt.ndimuha li n 1.25 1.32h 0.2~N 0.2(1') 0.2..W O.OX7 

Pcndim<;thalin 1.50 4.03() 0.5 17 0.417 lUK'i O. IXI 

Pcndimcthalin 2.0 4 .5(,() l).(,1)4 ll .. 'i.'i5 U.50~ 0.2)l) 

Fluchloralin 1.0 0.452 0.2 17 0.047 0.047 0.040 
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BL£ 2 
TA of pendimethalin and fluchloralin in onion (ppm). 

~esidues 

Dose 
,I Trcao11c11ts kg/ha 

~ 

PcnJiml'lhalin 1.0 

Pcn<limcthalin 2.0 

Fturhloralin 1.0 
l_ 

The data of terminal residues of both 
'1e herbicides in soil as well as plant have 
~ n presented in Tables 1 and 2. The 
~J'Omatographic pattern obtained for the · 
lsidues of both the herbicides are depicted 
n Fig. 1. 

By considering these tolerance levels, 
esidues estimated below 0.1 and 1.0 ppm 
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Sampling intervals ( days after sprayinx) ' 
70 I At harvest 

0.312 0.056 ' 
0.552 0.103 

0.634 0.126 
,,J 

for pendimethalin and fluchloralin respectively, 
appeared to be safe in soil and plant. 

It could, therefore, be concluded from 
the present study that pre-emergence applica­
tic~m @ 1.0 kg/ha pendimethalin and 1 kg/ha 
fluchloralin could be recommended for weed 
control in onion. 

(Received on 28th July, 1989) 
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Nitrogen Utilization by Wheal 
\'arieties Grown on Vertisols with 

Different Sowing Methods 

R. M. Desai and B. S. Trivedi 

Department of Agricultural Chemistry and 
Soil Science. N. M. College of Agriculture, 

Navsari 396 450 

In rice-wheat rotation, drilling method 
of sowing wheat is time wasting because of 
vertisol characteristics of soils of South Gujarat. 
By changing the plant geometry through 
sowing method, plant growth, yield attributes, 
yield and nutrients utilization pattern may 
be affected. Keeping this in view, a field 
experiment was conducted in Rabi 1981 to 
know the response of three cultivars (Lok-1 
Swati and Kalyansona in main plot) of wheat 
to four N levels (30, 60, 90 and 120 kg/ha 
in sub-sub plot) and two methods of sowing 
(drilling and broadcasting in sub plot) in double 
split plot design with four replications at 
Agricultural College Farm, Navsari on vertisol 
with Jalalpur series. The soil was clayey in 
texture having pH (1 :2.5) 7.9, EC, (1 :2.5) 
0 41 mm hos/cm low in total N (0.052%), mar­
ginal in available P 20 5 (24 kg/ha) and high 
in available K20 (368 kg/ha). 

The N was applied in three splits as 50% 
at ~o~ing and remaining in two equal splits 
~• tillering and penicle initiation stages of growth 
tn the torm of urea. Sixty kg P 2Of!t1a in the 
form of SSP was applied at sowing. The l>asal 

dose was broadcasted and mixed in the 
in broadcasting method while in drill ing r 
placement was followed. No potash 
applied. The plant samples were anal 
for N, P and K content and their uptake 
macro-kje!dahl's, colourimetry and Fi 
photometry methods, respectively. 

From the data (table-1 }, it is obs 
that the effects of methods of sowing on 1 
of wheat grain as well as straw were 
significant. Similarly, non-significant effe 
methods of sowing on yield was obs 
Jaka3aniya (1980) , while Singh et al., (1 
Patel (1978) and Nakrani (1982) obse 
significantly higher yield when wheat was 
by drilling method over broadcasting met 
In contrast to this significantly higher y' 
were also observed when sowing was 

• by conventional method than drilling me 
(Sharma and Singh, 1971 and D 
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and Kier, 1978). 

The effects of methods of sowing l 

content in grain and total N uptake 
significant. The broadcasting method P' 
superior over drilling method in respect 
content and uptake. The total N uptake 
8% higher over drill method. The supei 
of broacasting method might be due to 

growth of plants as compared to drillin9· 
seed rate in both the methods was equal 
equality of the seed rate in drilling n1

~ 
. /l, 

gave rnore number of plants per un11 

length. The higher intensity of pli:jnlS "' 



TABLE 1 

Wheat yield, content and uptake of N, P20s and K20 as affected by methods of sowing. 

.\ lcrhocis ) ·;de/ <kg ha J N co11te11t ( '-~<-) P20s content KiO CO/l(C/1( Total uptake (k1dha) 

of ( ':i,, l ('kl 
SOl\'t llg (iroi11 Stra1\· Grain Straw Grain Strtm,. Grain Stra1-1: N P10 s K20 

Drilling_ ':17-H 5174 2.05~ 0.533 05X2 0.076 0.322 2.042 l05.94 26.03 119.05 

Brmtd- 379~ 5503 2.142 0.571 0.595 0.076 0.316 2.068 114.40 26.87 127. 11 
casung 

S. Em. ± X6 11() 0.026 0.013 0.022 1.31 0.006 0.029 2.34 0.86 3.50 

CO ru 5'c. ~ NS NS 0.082 NS NS NS NS NS 75 8 NS ~s 



TABLE 2 

Grain yield, total N uptake and nitrogen use efficiency as affected by variety x methods of sowing. 

Methods of sowing 

DrillinB_ Broadcast ins_ AveraB_e 

Yield Uptake NUE yield Up take NUE Yield Uf!. take NUE 

VarietY kg/ha kg/ha N kg/100 kg/ha kg/ha kg N / 100 kg/ha kg/ha N kg/ 100 kg 

kg grain kg grain grain 

production production production 

Lok - 1 3979 109.05 2.74 3976 114.23 2.87 3978 111.65 2.81 

Swali 3766 100.91 2.68 3885 122.76 3.16 3826 111.84 2.92 

Kalyansona 3496 107.84 3.09 3532 106.22 3.01 3514 107.03 3.05 

A verage 3747 105.93 2.83 3798 114.40 3.01 3773 110.17 2.92 

S. Em. C. D. 

Method 2.34 7.58 

Variety 1.61 NS 

Ya.riety x Method 4.13 NS 
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ttect adversely the growth of different 
;omponents i. e. the leave~, sterns and 
roots. This would not be the case in broadcasting 
method as the equal number of seeds would 
be distributed uniformly and this uniform 
distribution would give more scope for 
development of plants including their 
cornpenents. Thus, the high growth of plants 
under broadcasting method of sowing would 
result in higher concentration of nitrogen per 
unit weight i.e. the content and total 
uptake. Mahanta (1967) observed 
non-significant differences in respect to protein 
content of wheat eventhough the values were 
higher in dibbling method than the line sowing 
and transplanting method. 

The N use efficiency of different varieties 
tried under these methods was also worked 
out (table-2) . The variety Lok-1 proved to be 
the most efficient variety in respect of N utiliza-
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tion (2.81 kg N for 100 kg grain production), 
followed by Swati (2.92) while Kalyansona was 
less efficient (3.05). The N use efficiency of 
sowing methods was also computed. Accord­
ingly broadcasting method proved less efficient 
as compared to drill method in respect to 
grain and total biomass production 

The effect of methods of sowing on con­
tent and uptake of phosphorus and potash 
was also not significant. The non-significant 
effect might be due to variation in method 
of phosphorus application. 

By and large, it can be inferred that both 
the methods of sowing wheat are equally good. 
Nitrogen concentration in grain and total N 
uptake by wheat were significantly higher under 
broadcasting method. Nitrogen use efficiency 
was relatively higher under drilling method. 

(Received on 3rd Aug. 19.'W) 
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Accumulation of Dry Matter 
and Nutrients at Various 

Growth Stages in Groundnut 
(Arachis h_\1wgm!a 1JniiJ 

M. S. Patel* and J. V. Polara 

Department of Agricultural Chemistry and Soil 
Science, Gujarat Agricultural University. Junagadh 

Campus. Junagadh 

The cultivation of groundnut (Arachis 
hypogaea Linn.) in summer has been increas­
ing gradually in Saurashtra region of Gujarat 
due to high remunerative returns as the average 
yield of the summer crop is more than double 
to that of the rainfed one. The higher dry 
matter production in summer under irrigated 
and controlled supply of water needs more 
nutrients. The information on the accumulation 
of dry matter and mineral nutrients, especially 
of micronutrients at various growth stages of 
most commonly summer sown groundnut 
'GAUG 1' is scanty (Patel and Zalawadia, 1982). 
Hence the experiment was conducted to 
generate the information on dry matter and 
nutrient accumulation at 40, 75 and 11 o days 
(maturity) in this cultivar of groundnut. 

The crop was sown on 11 February, 1981 
on the university farm at Junagadh, keeping 
45 and 1 0 cm row to row and plant to plant 
distance, respectively. The soil of the ex­
perimental plot is highly calcareous {38% 

It contained 0.63% organic carbon, 8.3 kg/ha 
Olsen's p and 1 N ammonium acetate 
extractable 315 kg K/ha. All micronutrient 
cations as extracted by DTPA were adequately 
supplied. The crop was uniformly fertilized with 
a dose of 25 kg N and 50 kg P 2Osfha 
as diammonium phosphate and urea. Two 
interculturing operations, three weedings and 
two sprays of dimecron for protection against 
aphids were carried out. As per the schedule, 
the crop was given 13 irrigations. 

Forty plants at 40 days and 20 plants 
each at 75 days and at harvest were randomly 
collected from the experimental area cutting 
them from the base. They were washed with 
tap water followed by double distilled water. 
For the first sampling, the dry matter yield 
was recorded for entire plant, whereas it was 
recorded separately haulm and pods at 75 
days and harvesting stages. 

Nitrogen from the powdered plant 
samples was determined by the Kjeldahl's 
method. Similarly P by vanadomolybdophos­
phoric yellow colour method, K by flame­
photometrically, Ca and Mg by EDTA and S 
by turbidometrically (Jackson, 1967) and 
micronutrient cations were estimated 
by Shimadzu atomic absorption 
spectrophotometer model AA-640-13 from the 
diacid extract. 

CaCO3), clayey in texture and moderately From the data (Table 1 ), It is clearly evi-
alkallne in reaction (pH 7.9) . Taxonomlcally, dent that out of the total production (5590 
this soil has been classified as Ustochrepts_. _ kg/ha) , hardly 7. 7 per cent dry matter was 
•Present add~ess : Professor, Department of Agncultur al Chemistry and Soil Science, College of Agriculture. 
Sardar Krushinagar-385 506. 
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TABLE 1 

Cummulative and per cent accum 1 . 
growth stages of groun nut. u st•on of dry matter and nutrients at various 

Particular 
Cww111ila1i1,e ancl , . . 

/JU (CII/ llCXlll11111ll[utio11 at Per ce11r 

distrihllfio11 
U( l1llJ(llrity 

40 days 75 days 

Ha11/111 
I JO days 

Dry matter 

N 

p 

K 

Ca 

Mg 

Fe 

Cu 

Mn 

Zn 

429 
(7.7) 

14.4<) 
( 10.0) 

1.07 
(7.9) 

14.21 
( 16.(l) 

4.82 
(10.9) 

2.(B 
(7.9) 

0.64 
(7.3) 

15(1.4 
( (1.(1) 

9.5 
(7.<>) 

35.9 
{8.3) 

39.5 
( 11.0) 

Ha11/111 

2n1 
(30.5) 

62.1() 

(32.8) 

5.05 
(29.(l) 

<> 1.84 
(55.9) 

3(,.85 
(72.2) 

17.<>5 
((l(},4) 

4.11 
(39.7) 

X2(1.8 

(28. l) 

40.4 
(24.8) 

272.1 
{54.3) 

165.') 
(35.3) 

Pod Huul,11 

429 
(7.7) 

12.42 
(8.5) 

1.05 
(7.8) 

3.54 
( 4.1) 

0.8(1 
( I.<)) 

1.19 
( 4.()) 

(),(l5 

(7.4) 

181.(, 
(7.<,) 

17.19 

( 14.4) 

12.3 
(2.8) 

36.4 
( 10.2) 

3298 
(21.0) 

74.45 
(8.5) 

7.2(, 
( 1(,.4) 

70.09 
(9.7) 

40.56 
(8.4) 

20.68 
( 11.7) 

5.3') 
( 14.6) 

g/ha 
1530.3 
(29.5) 

52.7 
(9.9) 

379.3 
(24.6) 

201.2 
(9.8) 

Pod 

2292 
{33.3) 

70.82 
(40.2) 

6.21 
(38.3) 

15.1') 
(B.7) 

3H) 
((,.4) 

5.16 
( 15.4) 

3.3(, 

(3 1.0) 

885.3 
(28.2) 

71.8 
(43.3) 

56.0 
(10.0) 

157.4 
(33.7) 

5590 

145.27 

13.47 

85.28 

44.25 

25.84 

8.75 

238.5.3 

124.5 

453.3 

358.6 

Hau/111 Pod 

59.0 41.0 

51.3 48.7 

53.9 4(,.1 

82.2 17.X 

91.7 

80.0 20.0 

37.4 

64.2 

42.3 57.7 

87.1 12.1) 

56. 1 

Figures in the parentheses inLlicatt: pt: r cent rn:cumulation of total llry mattt:r and m11ni.:111s. 

accumulated during the first 40 days, wheireas 
?uring the second and remaining 35 days, 

~h:~v:,::e ~"!:i~ 3,a;:' w::n~,o ':,S~~ct:~ 
~6-6 kg/ha/day for 40, 75 and 11 0 days, respec­
tively, Which indicated slow growth rate in the 

beginning, moderate at the second and 
vigorously at the harvesting stages. These 
results are in agreement with those of Baynes 
and Walmsley (197 4) and Patel and Zalawadia 
(1982). The former observed the most rapid 
accumulation between 48 to 78 days and the 



I I 2 

latter between 60 to 108 days after sowing. 
Although, the total dry matter production upto 
harvest was greater than that given by Bunting 
and Anderson ( 1960) the percentage in pod 
was much less (33.3) in 'GAUG 1 • groundnunt 
as compared with 50 to 60 per cent observed 
by these workers. This variation could be 
attributed to varietal difference and climatic 
conditions because, more soil nutrients are 
required to produce equivalent weight of pods. 

The rate of accumulation of N, K, Ca 
and Zn was much higher than that of the 
dry matter (7.7%), but that of P, Mg, S, Fe, 
Cu and Mn closely followed the patten of dry 
mattar accumulation at 40 days. However, the 
pattern of absorption of these nutrients varied 
greately in the latter stages in relation to dry 
matter production. Maximum accumulation 
(37 to 74%) of these nutrients was between 
40 to 75 days, whereas that of :!:;I matter 
accumulation was 38 per cent .✓~r.ing this 
period, the absorption of Ca and Mg was 
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comparatively higher (65 to 75%) than that 
of the rest of the nutrients. At 11 o days, N 
P. S, Cu ancJ Zn accumulation pattern followe~ 
the similar trend to that of dry matter prOduc. 
tion, but most of them accumulated in POCl 

than in haulm, indicating translocation of these 
nutrients from vegetative parts to fruits. These 
results with respect to dry matter accumula1ion 
and nutrient absorption pattern at various 
growth stages, in general, are in conformit·i 
with those of Baynes and Walmsley (1974) 
and Patel and Zalawadia (1982) . 

At maturity, N, P, S, Fe and Zn followed 
the per cent distribution pattern of dry matter. 
K, Ca, Mg and Mn also followed the same 
trend but their proportion was high in haulm 
than in pod, indicating practically no trans­
location of these nutrients. The reverse was 
true for Cu. These observations are in direct 
line with those of Baynes and Walmsley (1974), 

Bunting and Anderson (1960) and Patel and 
Zalawadia (1982) . 

(l?eceii-ed on 29th Jan11 .. J<J<J01 

Jacksun, M. L ( JlJ67 ). Soil chemical analysis. pp 126-3~­
J>rcnt icc I !all ur l nc.Iia Pvt. I .I Li .. NC\.\ l)dht. 

Patel, M . S. and N. M. n1lawmlia ( l9K2). Note lln lht' 

accumulation ur c.Iry ma11er anc.l nu1n~:n1:; 111 

summer grown groundnu t. f ndilln J. .-1~11·1, 

Sci., 52 ( IO) : 70-+ -05. • 
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Note on Combining Ability Analysis 
for Yield and its Componeri"ts Over 
Environments in (;rain Sorghum 

R. H. Patel, K. B. DeNi and M. S. Desai 

Gujarat Agricultural University, Athwa Farm, 
Surat-395 007 

Studie~ on combining ability pooled over 
environments for 7 characters involving 8 
genetically diverse elite lines of grain sorghum 
were undertaken. 

The material comprising of 36 entries in­
cluding 8 parents and 28 F 1 S were sown in 
the randomised block design with 3 replications 
at 2 locations mainly Navsari and Jagudan 
with 2 environments, high fertility level of 100 
kg N + 50 kg P /ha and low fertility level 
of 50 kg N + 25 kg P/ha at each of the 
locations during kharif, 1987. The row to row 
and plant to -plant distances were 45 to 15 
cm respectively. Each entry was represented 
by single row plot. The obs.ervations on 5 
randomly selected plants from each entry were 
recorded on days to 50% flowering, plan.t height 
(cm.) earhead length (cm) , number of 
primaries, 1 oo grain weight (g), number of 
grains per plant and grain yield per plant (g). 
The combining ability analysis was estimated 
following Griffing (1956a) method 2 model 1. 

The mean squares due to both general 
~

0 ~bining ability (gca) and specific combining 
c~ihty (sea) were highly significant for all the 

aracters (T able-1). This showed that both 

11 3 

the additive and non-additive gene action 
were important for these traits. However, the 
estimates of the mean squares due to gca 
were higher in magnitude than those of the 
sea for the characters under study indicated 
that major part of genetic variation was additive 
in nature. Almost similar observations were 
reported by Monpara a·nd Singh 1982; and 
Nayeem and Bapat, 1984. 

The mean squares due to gca 
x environments were significant for all the 
characters except panicle length and number 
of primaries indicating that the parents were 
sensitive in defferent environments. The mean 
squares due to sea x environments interaction 
showed that sea effects of the crosses for 
majority of the traits were not consistent over 
environments except for panicle length and 
number of primaries. It may therefore 
be suggested that for unbiased 
estimates of combining ability, the studies must 
be carried out over a range of environments. 

• The general combining ability effect of the 
parents revealed that the parents 'M 51 ' for 
earliness, '296 B' and 'M 34' for number of 
primaries, 'M 49' and '296 B' for grain weight 
and '2077 B' and 'M 35' for grain yi8'd and 
for number of grains per plant were good 
general combiners. High gca effects mostly 
contributed to additive gene effects or additive 
x additive interaction effects (Griffing 1956b). 

The best crosses as indicated by the 
sea effects were '2077 B x M 35', '2077 B 
x M 34', '296 B x M 35' for grain yield, number 

J 



TABLE 1 

Mean squres tor combining ability in sorghum. 

Sources of Days to Plant Panic/e No. of 100 grain No. of Grain yield 
m riation 50% height /e~igth primaries weight grams per plant 

flowering per plant 

gea 95.4** 10272.2** 73.5** 437.4** 0.9** 426695.7** 5195j** 

sea 17.9** 2507.2** 23.5** 229.2** 0.0** 154464.2** 2154.2** 

gea x environment 1.4** 279.6** 2.2 . 13.6 0.0** 63500.0** 91.0* * 

sea x environment 1.3** 301.3* 2.0 17.7 0.0* 91811.8** 11 7.0** 

Error 0.4 133.2 1.1 15.2 0.0 19107.5 19.5 

62 gca/62 sea 5.3 4.1 3.1 1.9 35.0 0.3 ~ -➔ 

• Significant at P = 0.05 

• .. Significant at P = 0.01 
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rains per plan~ and pani~le length; '296 
of 

9 
M S1' for earliness and 296 B x M 35' :n; ,296 B x M 34' for dwarfness. Further, 

ults indicated that most of these crosses 
res • h h' h involved high x h1g or 1g x poor general 

combiners. 
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\ ariabilit)' Studies on Yield 
Components in c.astor 
(Ricinus communts L.) 

P. S. Patel, 0 . R. Patel and I. 0 . Patel 

Ma,n Castor Research Station: Gujarat Agricultural 
University. Sardar Krushinagar-385 506 

Assessment of variability is a pre-requisite 
for any breeding programme of specific bre~­
ing objectives. As information on genet~c 
variability tor yield and yield components .'° 
castor is limited, it was thought worth-while 
to collect information on variation and related 
genetic parameters of oil and yield components 
in 14 divergent stable homozygous genotypes 
grown at main castor research station, GAU. 
Sardar Krushinagar. 

Fourteen diverse entries of castor chosen 
out of a large collection of castor germplasm -
maintained at Main Castor Research Station, 
Sardar Krushinagar (Gujarat) were grown in 
randomized block design replicated thrice 
duri~ kharif 1986. Each plot comprised of 
3rows (7 .2 m length) accomodating 36 plants. 
Five competitive plants from each plot were 
selected and observations were recorded on 
seed yield, days to 50 per cent flowering, no. 
of nodes upto primary raceme, plant height 
(cm), no.of branches, no. of effective branches 
per plant, length of primary raceme (cm), no. 
of capsules on primary raceme, 100 seed 
weight (gm) and oil content (%). Genetic 
coefficient of variation, heritability in broad 

d genetic advance were calculate(! sense an 
d. to Burton (1951 }, Johnson et al 

accor mg ectlvel 
(1955) and Lush (1949} , resp y. 

The analysis of variance revealed highly 
. ·t· nt d'Ifferences among the genotypes sIgrn Ica . 

for all the 1 o characters stu91ed as reported 

I. by Singh and Shrivastava (1978} . It was ear Ier . b.I. . 
observed that wide range of vana , ity existed 
for various characters studied exGept oi 
content as evidenced by ranges (T able-1 ). 

The highest genotypic coefficient ot 
variability (GCV) was observed for plant height 
followed by length of primary raceme, seed 
yield, no. of capsules on primary receme ~nd 
1 oo seed weight indicating presence of wide 
genetic variability for these traits and chan~es 
for improvement in these traits are fairly 
high. These results are in confirmity with the 
results reported by Muthian et a/., ( 1982) a~ 
Patel et al., (1985). These characters also 
revealed high phenotypic coefficient ol 
variability heritability and high genetic advance 
expressed as percentage of mean (T abl~ 11 
and are in confirmity with the results reported 
by Patel and Jaimini (1988) . High heritabih~ 
with high genetic advance expressed a) 

percentage of mean was exhibited for 100 seev 
weight, plant height, length of primary race~ 
and seed yield indicating that these character) 
are under the control of additive gene actioO 
and selection for these traits would be hig~ 
effective (Table-1) as reported eartier by pat 
et al. (1985) . 

116 



TABLE 1 

Genetic parameters of 10 characters in castor. 

Sr. Ch aracters Mea.-1 Range GCV PCV 1i2 G. A . as% "' 
\ 'o. of mean 

1. Seed ~~cld kg/ha 1756.33 1143.75-2402.50 21.20 24.64 73.98 37.56 

"' Days to 50% flowering 48.77 41.75-55.25 7.72 8.79 77.03 13.96 - · 

~- Number of nodes upto 14.80 12.80-19.10 11.56 12.56 84.70 21 .78 
primary raceme 

➔. Plant height (cm) 60.45 28.80-93. IO 26.69 28.65 86.80 5122 

5. No. of branches/plant 9.31 7.60-11 .60 11.49 19.96 ➔9.87 28.1➔ 

6. No. of df cclivc branches/plant 6.65 5.30-8.10 12.02 18.14 43.86 16.63 

7. Lcnght of primary raceme ( cm) 42.67 32.10-71.00 24.06 26.58 81.96 4➔.88 

8. No. of capsules on 59.17 32.40-77.55 19.34 27.39 ➔9.87 23.1➔ 
primary raceme 

9. 100 seed wcight/(gm) 24.38 16.15-31.98 18.21 18.65 95.37 36.6-4 

10. Oil content (%) 48.30 45.70-50.00 2.53 2.81 ~l.6l) -t.72 
\ 
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High heritability with low gern~tic advance 
obseNed for oil content could be probably 
due to non-additive gene effects as reported 
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"" t of Spacing and Sowing Tirnc 
£,,ec d f I • on the Yiel o . rngatcd Cnstor 
Under North Gu,1arat Conditions 

M. K. Patel, U. G. Fat1eh and V. J. Patel 

c:tor Research Project, Regional Research Station 
Ga- GAU.' Sardar Krushinagar ' 

In North Gujarat, castor is extensively 
ultivated under irrigated condition. Sowing 

jrne and spacing for planting castor plays an 
• portant role in boosting the yields. The time 
f sowing varies from place to place depending 

upon agro climatic conditions. The spacing 
requirement varies with varieties and optimum 
spacing for castor hybrids needs to be worked 
put. Narain and Amarnath (1962) indicated that 
~ rfy sowing {1st July in kharif and 1st October 
in rab1) tended to give higher yield than sub-
equent sowings. Though there was no sig­

ntticant difference due to different dates of 

~

wing. Kumar (1979) advocated the row width 
60 cm under irrigated condition. However, 

ere is a need to assess the performance 
f castor (GAUCH-1) in North Gujarat. An ex­
eriment, therefore, was conducted at Regional 

Research Station, G.A.U., Sardar Kushinagar 
to find out optimum spacing and date of sowing 
ror cultivation of hybrid castor GAUCH-1 in 
~forth Gujarat region. 

The experiment was conducted during 
he years 1981 -82 to 1983-84. The soil is loamy 
~nd With pH 7. 7 to 8. 1, low in organic carbon 

d available nitrogen; phosphorus with 
~ iurn to high and high in available potash. 
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The experiment was laid out in splitplot with 
24 different treatment combinations comprising 
of four datet of sowing (1st July 16th July 
31 ' ' st July and 15th August) and six spacings 
(60 x 30 cm, 60 x 45 cm, 60 x 60 cm, 90 
x 30 cm, 90 x 45 cm and 90 x 60 cm) with 
dates of sowing on main plot and spacing 
to sub-plot, repeated four times. The recom­
mended dose of 25 kg N/ha and 50 kg P 20 sf ha 
as basal and 25 kg N/ha as top dressing was 
applied using urea and OAP. The crop received 
519 mm, 548 mm and 473 mm rain in 31, 
20 and 29 rainy days in the year 1981 -82. 
1982-83 and 1983-84, respectively. The crop 
was irrigated 4 times in the years 1981 -82 
and 1983-84; and 3 times in the year 1982-83. 

• The data indicated that (Table 1) the 
date of sowing had no significant effect on 
the castor seed yield during 1981 -82, 82-83 
and in pooled. During 1983-84, differences due 
to 0 1, 02 and 03 were nonsignificant but 0 4 
gave significantly less yield. Narain and 
Amarnath {1962) obtained similar results. In 
general, sowing of castor any time between 
1st July to 15th August can be followed for 
irrigated hybrid castor GAUCH-1 . 

As seen from Table 1 , there were no 
differences in seed yields due to spacings in 
all the years and in pooled ana~~ sis. Thus inter 
row spacing of 60 or 90 cm and intra row 
spacing of 30, 45 or 60 cm , can be ~dopted. 

It was found that interaction of sowing 
date x spacing was nonsignificant in all the 
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TABLE 1 

G;\lJ 1-lES. J. llJl)l 
• I? 

( 

seed yield of castor (GAUCH-1) as affected by dates of sowing and spacings. 

Trcatmcn/s 

Date of sowing 

D 1- lst July 
Di- 16th July 
DJ-1 1st July 
D4- 15th A ugust 
S. Em. 
C. D. at 5'1u 
C. V . '.fr1 

Spacing 

S1-60 x 30 cm 
Sr60 x 45 cm 
S1-60 x 60 cin 
S4-90 x 30 cm 
S5-90 x 45 cm 
S6-90 x 60 cm 

--s. Em. 
C. D. at 5% 

C. V. % 

Interaction (D X S) 

S. Em. 

C. D. at 5% 

C. V . % 

Interaction (D x Y) 

S. Em. 

C. D. at 5o/c1 

Interaction (Y x I) x S) 

S. Em. 

C. D. a l '=i'~t 

Interaction (Y x S ) 

~ -
' . - I'll . 

C. D. a l 5% 

/ 981-82 

JOT~ 
1265 
1417 
1268 

85 
NS 
33.00 

1189 
1286 
127 1 
1345 
1206 
1238 

52 
NS 

16.(,0 

104 

NS 

16.60 

Seed yield kg/hu 

/ 982-83 

2073 
1780 
1764 
1865 
. 96 
NS 
25 

1808 
1880 
1781 
1853 
1892 
2008 

82 
NS 

· 17.64 

165 

NS 
17.64 

l 9H3-X4 

1930 
2103 
2023 
1554 

102 
325 

26.16 

1877 
1814 
2024 
1762 
1988 
1850 
156 
NS 
32.75 

311 

NS 

32.75 

~ 
Pooled 

1692 
1716 
1735 
1562 

55 
NS 
28 

1658 
1660 
1692 
1653 
1695 
1699 

61 
NS 

25.33 

122 

NS 

25.33 

94 

272 

2 12 

586 

1()6 

NS 
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nd in pooled analysi~. Whereas date 
years a 

wing x year and year x date of sowing 
of soacing were found to be significant. 
)( SP 

The results indicate that for higher yield 

of irrigated hybrid castor (GAUCH-1) under 
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North Gujarat conditions sowing can be done 
at any time during th~ period of 1st July to 
15th August with an intra row spacing of 60 
or 90 cm and inter row spacing of 30, 45 

or 60 cm. 
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Tolerance of Ber (Ziziphus 
mauritiana Mill) to Salinity 

Levels in Soil 

P. K. Patil and V. K. Patil 

Department of Horticulture, Marathwada 
Agricultural University, Parbhani-431 402 

Ber is one of the hardiest fruit crops 
which can be grown over a wide range of 
soil types. The Marathwada region in 
Maharashtra is getting increased irrigation 
through different projects. The soil salinity 
problem is also increasing. There is no scientific 
data available highlighting the tolerance of Ber 
(Ziziphus mauritiana Mill) to the exact level 
of salinity in the vertisol. As this information 
is essential for assessing the suitability of such 
marginal land for growing so called salinity 
tolerent crop ber, the studies were made to 
determine the effect of salinity on the growth 
and mineral nutrition of ber. 

The experiment was conducted at Depart­
ment of Horticulture, Marathwada Agricultural 
University, Parbhani. The medium black vertisol 
(44% clay, 30% silt and 21 % sand) used for 
experimentation was non-saline, non-alkali soil 
with 8.5 pH (1 :2 soil water ratio), 0.35 
mmhos/cm ECe and 60% moisture at saturation 
point. The soil was filled in the earthen pots 
of 25 litre capacity. The inner side and bottom 
of each pot were covered over with a 
polythelene sheet in order to avoid loss of 
soluble salt through drainage. Each pot was 
provided with a false bottom having 5 cm 
layer of gravel to facilitate drainage. 
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Salt concentrations of 20, 30, 40, 50 
60 meq/1 of saturation extract were cons~& 
to raise the conductivity of 2, 3, 4, 5 . 
6 mmhos/cm respectively. The relative Pro 
tion of various cations (Na +, Ca + + and Mg· 
and anions (C1 - , SO4 and HCO3) selec 
for building soil salinity represented in gen€ 
the salt content of different soil profiles 
the . affected region. 

Wighed amounts of 
Na2SO4, CaCl2 and MgSO4 salts w 
dissolved in so much quantity of water wh· 
after application made the soil in the 
saturated and brought out the graded c 
ductivity levels (2, 3, 4 and 6 mmhos/cm) 
the saturation extract. 

Uniform budded plants of about six mont 
age of Umran variety of ber were planted a 
in each pot on May 15, 1978. Four pots 
each species with each salinity level includ· 
control were placed in completely randomi 
design. 

Five months after planting it was observ 
that there were no significant differences 
plant growth in different salinity treatme 
So the levels were doubled by dissol • 
proportionate salts in water and applying sa 
to each pot. Now the graded conductivity Iev 
were 4, 6, 8, 1 0 and 12 mmhos/cm with 
3 mmhos/cm variation in the saturation ext 
of the soil. 

The adverse effect of salinity vt3 

evident from the various types of sympt 
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,n the plants. The f o llo wlng key was used 
o assess the extent of mortality. 

Symptoms per cent mortality 

Leaf burning from margin 

S;severe defoliation, drying 
i\of shoot tip 

,Pying back from mainstem 

25 

50 

75 

-~omplete death of plant 1 oo 

: The plants were grown in different salinity 
~atments for 19 months and then they were 
>rooted taking due dare to avoid damage 
the root system. The roots were cleansed 

r the adhering soil by washing them with 
Uer and then the fresh weight of whole plants 
ls recorded. The root portion of the plants 
=1s cut at the root collar and fresh weights 
1 root and top were separately recorded. Dry 
:,ights of the root and top were also racorded 
er drying the samples to a constant weight 
an electric oven at 60°C temperature. 

nximum length of main root of each plant 
:S recorded. 

.: Plant analysis was conducted by adopting 
;ndard methods. 

=?ct on the growth 

It is evident from the data (Table 1) that 
: plant mortality started at conductivity of 
1:imhos/cm and increased with increasing 
:"'- The spread of plants and length of root 
~Jced significantly at 1 o mmhos/cm and 
Gve salinity levels. , 

1! There was decrease in fresh weight of 
i'e plant, fresh and dry weight of root and 

1: length of root and the leaf area with the 
~asing salinity. A significant decrease in 
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fresh weight of whole plant, fresh and dr,./ 
weight of root and top and leaf area 11a ':j 
noted at 8 mmhos/cm conductivity level and 
a~ove. According to Oganesjan (1954) Ziziphus 
Ju1ube and pomegranate were most resistant 
to salts. 

_Dahiya (1979) concluded that per 
seedlings could be grown satisfactortty up to 
9. 75 mm hos/cm. -

Dahiya (1979) reported that soil saJinity 
decreased the plant height, stem diameter, leaf 
area, shoot dry matter and yield of ber at 
the conductivity of 14.20 mmhos/cm. Pat~ and 
Bhambota (1978) reported the adverse effect 
of salinity increase on the various growth 
parameters in citrus. 

Effect on the chemical composition 

It is evident from the data in Table 2 that 
there was a significant decrease in leaf 
chlorophyll ; N, P, Ca, Mg, Zn and Fe content 
of leaves and roots at higher levels of salinity 
was recorded. Most of these nutrients decreased 
significantly at conductivity level of 8 mmhos/cm 
and above. Na content of leaves and roots 
however, increased with the increase in salinity 
levels. Mn and Cu content of leaves did not 
differ significantly but Mn and Cu content of 
root was significantly low at higher levets on 
salinity (1 0 and 12 mmhos/cm)than at low levets. 
Similar decrease in chlorophyll , K, Mg and 
Zn due to high soil salinity has been reported 
in different fruit crops by Bhambota {1 965). 
Desai and Singh {1979), Pearson et a/. {1957) 

and Patil {1976), respectively. Similarly 
increased Na contents in different fruit plants 
due to high soil salinity have been reported 
by several workers {Divate, 1974; Desai and 
Singh, 1979 and Patil and Bhambota, 1980) . 

(Uect'i1 ·i:tl 0 11 I 2111 }uni:. 198! > 



TABLE 1 

Effect of salinity on the growth of ber plants. 

Salinity Spread Fresh Wt. Fresh Wt Fresh Wt. Dry Wt. Dry Wt. Length Total Per cent 
mmhos 1crn of plam of whole of root of top of root of top of root leaf mortality 

(m ) (g) (g) (g) (g) (g) (cm) area (cm ) 

(mm ) 

I 0.35 33.5 162.5 71.0 91.5 32.1 36.5 49.7 1617.2 0 l 
47.7 1572.5 4 32.5 160.0 69.7 90.2 31.1 36.7 0 

6 31.2 153.4 66.7 86.7 29.7 34.7 45.5 1491.2 0 

8 28.5 128.2 58.5 69.7 26.2 28.2 44.5 1116.0 123 

10 17.0 64.0 28.0 36.0 12.5 15.0 30.0 440.0 62 . .5 

12 9.5 18.5 4.5 14.0 2.2 7.0 11.0 70.4 62 . .5 

S. E. ± 3.0 9.1 3.9 5.4 1.8 2.3 5.1 52.8 

C.D. 9.3 27.5 11.8 16.4 5.4 7.0 15.3 I 5l).J 



TABLE 2 

Effect of salinity on chlorophyll content (mg/g) of leaves and nutrient contents (percentage) 01 leaves and 
roots of ber. 

~ 
~ 

Salinit\' Chloro- N p K Ca Mg Na Zn Fe Mn Cu 
mmhos 'cm 

\.,. 
phyll 

/ 
Leaves 

0.35 0.99 1.75 0.20 1.53 2.88 0.54 0.46 105.50 723.25 · 99.50 30.00 

4 1.00 1.64 0.19 1.51 2.62 0.57 0.47 107.50 735.00 104.00 29.25 

6 0.96 1.41 0.19 1.46 2.43 0.56 0.47 111.00 710.00 99.00 26.50 

8 0.85 1.44 0.18 1.41 2.36 0.48 0.62 98.00 685.00 96.50 29.00 

10 0.72 1.44 0.17 1.28 1.75 0.48 0.82 87.00 635.00 93.50 27.50 

12 0.49 1.31 0.17 1.04 1.56 0.28 0.87 73.50 554.75 89.00 24.50 

~- E. ± 0.02 0J)9 0.009 0.03 0.1 1 0.03 0.03 3.53 19.28 3.28 1.92 

C. D . 0.07 0.27 0.027 0.09 0.34 0.09 0.11 10.65 58.09 N.S. N.S. 

Roots 

0.35 2.93 0.14 0.95 1.80 0.88 0.51 142.50 1774.75 129.00 36.25 

4 2.88 0.14 0.91 1.63 0.85 0.59 134.50 17755.00 125.00 37.25 

6 2.88 0.15 0.83 1.55 0.76 0.62 142.00 1693.25 127.50 36.25 

8 2.81 0.12 0.75 1.58 0.65 0.68 114.50 1613.25 127.00 3-t 75 

10 2.74 0.12 0.57 1.39 0.55 0.69 106.50 1625.75 102.00 31.00 

12 2.50 0. 12 0.46 1.36 0.53 0.73 100.00 139 1.50 97.00 27.00 

S. E. ± 0. 10 0.005 0.04 0.07 0.02 0.01 5.38 3~_(13 3.99 l.26 

C.D. 0.32 ().0 15 0.14 0.21 0.08 0.05 16.25 l l6A2 12.04 3.8 l 
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Note on Aldicarb Residues an 
Okra Fruits* 

A. C. Jhala and A. H. Shah** 

Department of Entomology, N. M. College of 
Agriculture, Gujarat Agricultural University, 

Navsari Ca~pus, Navsari-396 450 

Aldicarb is very effective for controlling 
the major sucking pests and mite 
(Eswaramoorthy et al., 1976; Ramamohana Rao 
and Ayyana, 1977; Sarma and Ranga Rao, 
1978 and Patel et al., 1980) and has been 
reported • to check yellow vein mosaic virus 
disease and stimulate • the growth of plants 
(Palanyswamy et al., 1974; Sarma, 1979 and 
Patel et al., 1980). 

A field experiment was conducted during 
rabi season, 1984 at College Farm of Gujarat 

TABLE 1 
Residues of aldicarb in okra fruits. 

Sr. Treatments 

Days ajicr las/ 
applicalio11 

Agril. University, Navsari. The okra crop (cv. 
N-5) was side dressed after germination with 
aldicarb (TEMIK) 10 G @ 0.75 kg a.i./ha, once 
(Aldicarb-0), twice (Aldicarb-0 + 15) and thrice 
(Aldicarb-0 + 15 + 30). The initial application was 
given immediately after germination while sub­
sequent applications were given at 15 days 
interval. The treatments were replicated eight 
times with all normal manurial, cultural and 
irrigation practices. The fruit samples each first 
and second pickings taken randomly were 
chopped finely and analysed as per the pro­
cedure of Johnson and Stansbury (1966) and 
Romine (1973). Aldicarb, aldicarb sulphoxide 
and aldicarb sulphone were determined as total 
toxic aldicarb residues by first oxidising aldicarb 
and it sulphoxide to sulphone with a mixture 
of hydrogen peroxide : glacial acetic acid (2: 1 ). 

Residues (ppm) 

No. Firs/ 

pickinx 

Second 
picking 

First 
picking 

Second 
pickinx 

I. 

2. 

3. 

Aldicarb-0 

Aldicarb-0 + l5 

Aldicarb-0 + 15 + 30 

I. BDI. Below <.Jc1 cc1ahlc level. 

42 

26 

I I 

49 

.n 

18 

BDL 

0.04 

0.29 

BDL 

BDL 
( 100.ll) 

0.19 
(>4.4..'{) 

2- Figures in paran1hc~cs arc per ccnl reduc1ion of residues in second picking n~cr first picking. 

:~;~of the Ph .D. thesis submitted byfirstauthorto the GujaratAgricultural University, Navsari. 
An dress for commun ication : Asso . Research Scientist, Biocontrol Department , Gujarat Agricultural Universi: I , 

and Campus, .Anand-388110. 
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The extraction and cleanup of sample _was 
carried out following the method used by Singh 
et al., (1983) . The method was validated ~y 
fortifying the untreated fruit samples with 
aldicarb sulphone at 0.5 to 1.00 ppm. The 
method sensitivity was 0.02 ppm. The average 
aldicarb sulphone recovery was 92.99% and 
a correction factor was applied for 100%. 

The treatments of aldicarb-0 and 
aldicarb-0 + 15 were found to be safer as the 
residues detected (BDL to 0.04 ppm) in okra 
fruits of first and second picking were below 
the tolerance limit of 0.2 ppm 
prescribed by FAO/\/VHO (Anonymous, 1980) 
for frutts (fable 1 ). However, .the third treat­
ment of aldicarb-0 + 15 + 30 was found not ad­
visable to use for plant protection work on 
okra as the toxic residue (0.29 ppm) was above 
the tolerance limit (0.2 ppm) at first pick­
ing, however it was (0.19 ppm) below the 
tolerance limit at second picking. Ali et al. 
(1976) and Rajukkannu et al. (1977) have 
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reported aldicarb residues at below toleran 
. h f. t h Ce I limit of 0.2 ppm in t e irs arvest of Okr 

fruits when it was applied at the rate of O a 

and 1.0 kg a.i./ha. The present finding of le~ 
than 0.2 ppm residue in okra fruits of first 
harvest from the treatment of aldicarb-0 is ~­
most in agreement with them. 

Thus, on the basis of present finding 

it is suggested that the treatments of aldicar1i 
10 G to be applied once @ 0.75 kg a.i./ha 
in soil as side dressing after germination C( 

twice at the same rate to be applied after 
germination and 15 days latter can safely be 
used for the plant protection work on okra 
as to avoid health hazard problem to human 

being. 
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Natural Enemies of Agrotis spp. 
From Gujarat 

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

AICRP on Biological Control of Crop Pests and 
Weeds, GAU, Anand Campus, Anand 

The cutworms, Agrotis spp. have been 
reported as serious pests of various economical 
crops from India and also parts of world 
(Panchabhavi et al., 1972; Singh, 1982; 

Genchev, 1971 ; Napiorkowska-Kowalik, 1973 
and Kravchenko, 1976). In order to develop 
biological control of these pests, surveys were 
conducted in potato fields at Anand to record 
natural enemies associated with Agrotis spp. 
Three distinct species viz., A. ipsilon 
(Hafnagel), A.segetum (Schiff) and A. spinifera 
(Hubner) are known to occur in this part of 
the State. A total of 500 larvae of these species 
was collected covering about 1 O hectares of 
potato fields during January, 1986 and reared 
further in the laboratory. The host larvae yielded 
15 Enicospilus merdarius Gravenhorst 
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(lchneumonidae), 11 Macrocentrus sp., 
Apanteles sp. (Both Braconidae) _and 2 unider 
tified dipterans (Tachinidae) , which account 
for a maximum of 3.00, 2.20, 0.80 and 0.4 

per cent parasitisation. In addition to the~ 
1.6 per cent of the larvae were found infect 
with a green muscardine fungus, Metarhiziu 
anisopliae Metschn. The parasites reported 
Agrotis spp. from other parts of India ari 
Turanogonia chinensis (wiedemann), Mac, 
centrus collaris (Spin), Coe/ichneumon tru 
catulus (Thoms), Periscepsia carbona • 
(Panz.), Apanteles ruficrus (Hal.) , Enicospil 
sp. , Neoaplectana sp. and Xestia c-nigruri 
Microp!itis similis and Microgaster sp., (Du 
1919; Kalra, 1984; Lyle, 1921 ; Singh, 1982 

Of the natural enemies recorded in t 
present studies, Enicospilus sp. appeared I 
be of some importance and warrants furth 
studies. This species has been reported fro 
larvae of Heliothis armigera (Achan et al. , 196! 
and Yadav, 1978). 
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RelatiYe Efficac)1 of Some Dust 
Formulations Against Jassids and 

Thrips of Hybrid-4 Cotton* 

K. L. Raghvani** and G. M. Talati 

Department of Entomology. College of Agriculture, 
Gujarat Agricultural University, Junagadh 

A field experiment was carried out at Col­
lege Farm, College of Agriculture, Gujarat Agri­
cultural University, Junagadh Campus, 
Junagadh during the year 1977-78. Experiment 
was laid out in randomized block design with 
five replications. Six different dust formulations 
as per detail mentioned in table-1 were 
evaluated against sucking pests of hybrid-4 
cotton. Crop was sown with a spacing of 1.2 
M between rows and 0.6 M between plants 
with a plant stand of 33 in the net plot and 
75 in the gross plot. Dusting was applied at 
fortnightly intervals with a hand rotary duster. 

Observations of population counts 24 
hours before and 48 hours after treatment were 
recorded from five randomly selected plants 
on three leaves viz., upper, middle and lower. 
Observations of aphid (Aphis gossypii Glover) , 
Jassids (Amrasca bigutula bigutula Ishida) , 

Thrips (Thrips tabaci Lind) and white fly 
(Bemecia tabaci Lind) were recorded from 
each treatment plot. Population of aphid and 
white fl y was considerably low and so they 
were deleted for analysis. Mortality percentage 
of jassids and thrips were worked out on the 

basis of pre and post count of the lr?.iJtr, 

The data obtained were statistically an,il 
and results are presented in T able-1 ' 

Data presented in T able-1 revealed 
all the treatment showed appreciable red1r 
in the population of jassid. Average mo 
percentage ranged from 79.85 per cent 

in quinalphos 1.5 per cent dust @ 20 ~­
to 95.32 per cent in carbaryl 1 O per cent 
@ 15 kg/ha. The treatment carbaryl alone 
found to be statistically significantly su 

to rest of the treatment, and recorded 
highest average mortality percentage of ja 

i.e., 95.32 per cent. 

In the case of thrips also all the 
formulations tested so far, were found eff 
in reducing the thrips population. The a 
mortality percentage among the various 
ments ranged from 95.45 per cent in quin 
1.5 per cent @ 20 kg/ha to 98.95 per 
in carbaryl 1 o per cent @ 15 kg/ha. 10 

of thrips also, the treatment of carbryl 1
. 

cent dust @ 15 kg/ha recorded the h 

mortality and found statistically si9111
, 

ly superior to rest of the treatments _a ,); 

at par with schedule proposed which 
d' followed by quinalphos !QJ 25 kg/ha an 

parathion 2 per cent dust ~D 18 kg' 

So far as yield is concerned the 
1
'
0 

d t ~i) 2 of endosulfan 4 per cent us - 1. 
d foUfll 

registered the highest yield an / 

*Part of M. Sc. (Agri ) thesis submittE:d to Gujarat Agricultural University. Junagadh. .
3
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** Present address · Assistant Professor (Entomology), Millet Research Station . GAU. Jamnagar 361 006 (GuJ 
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TABLE 1 

Statement showing the relative mortality percentage of jassids (Amrasca bigutula bigutula Ishida) , and thrips 
(Thrips tabaci Lind) along with yield data in kg/ha. 

Sr. 
/'\''O. 

Tre,umellfs Dose 
kg/ha 

Average jassids 

population COlllllS 

Before After 

24 hrs 48 hrs 

Av. 

monality 

percentage 

Ai·. thrips 

population 

COlllllS 

Before 

24 hrs 

After 

48 hrs 

Ai-. Yield 

monality kf?/ha 

percentage 

' 

/ "'\ 

) 

.., 
.1 

4 

Ouinaphos 1.5't:; dust 

Ouinalphos 1.5 <~:; dust 

En<losulfan 4~:; dust 

Carharvl rnr-; dust 

' \f . Parathion 2' l dust 

<, Schc<luk proposcd(ri 

S. Em. 

C. 0 . a l 51 <, 
C. V. r; 

20 69* 

25 70 

20 49 

15 53 

18 57 

47 

.. Pnpulation ~ampled on fin: plants per three k<J vcs. 
,,,.. F. . 

1gurcs rn parnnthc:sis arc rclransformcc.1 va lue. 

fi, Detail lrcatmcnl arc given in scpcralc lahlc-2. 

14 63.33 144 7 77.66 14')8 

(79.85) ** (95.45) 

12 (14.54 170 4 81.32 l-Ui5 

(81.50) (97.75) 
8 66.06 l -l6 5 78.55 1716 

(83.67) (96.05) 
2 77.5 1 187 2 84.16 1nm 

(95.32) (98.95) 
to 65.96 167 4 81.()3 1213 

(83.40) (97.60) 
7 64.93 197 4 8 1.62 I (1(12 

(82.05) I (97.87) 
2.22 - - 1.26 ~9.Wi 
6.53 - - 3. 70 2(>4.54 

6.72 - - 3.49 13.16 



TABLE 2 

dust and Spray l·ns,ecticides used in schedule proposed in dust Details of different 
experiment. 

Dar<' <~I 
ap11lirntio11 

201 h July '77 
3rd August '77 

17th August '77 

2nd Sept . '77 

I <,t h Sept. '77 

1st ()ctnhcr '77 

16th (kt. '77 

31 SI Ocl. '77 

15th Nov. '77 

30th Nov. '77 

15th Dec. '77 

/11 sect icicle.,· 

used 

Monncrolophus 

Ouinlplws 

Methyl Parathion 

Ouinolphos 

En<losulfan 

Carharyl 

En<lsulfan 

Carharyl 

Ouinlplws 

tically significantly superior to rest of the treat­
ment and was at par with schedule proposed, 
followed by carbaryl, @ 18 kg/ha, quinalphos 
@ 20 kg/ha, and quinalphos @ 25 kg/ha. The 
lowest yield was .recorded in the treatment 
of methyl parathion 2 per cent dust @ ·18 

kg/ha. Thus over all performance in reduction 
of pest population the treatment of carbaryl 
1 o per cent dust recorded the highest mortality 
percentage of jassids and thrips. While in case 
of yield , the treatment of endosulfan 4 per 
cent dust @ 20 kg/ha recorded the highe-st 
yield of seed cotton. 

These findings are in agreement with 
those of Butani and Sahni (1970) and 

Fom11tlatio11 
pmtluc:t usC'd 

Nuvacron 40 E. C. 

Ekalux 
1.5% <lust 
Methyl parathion 

25 E.C. 

Ekalux 1.5% dust 

Thill<lan 4% dust 

Hcxavin JO% dust 

Thio<lan 4'}{ <lust 

Hcxavin 10% <lust 

Ekalux 1.5% dust 

{!tumtity of 
i11.H•cficit!cs 

ltrlkKllw 

0.46:1 Lt 

13320 kg. 

0.527 Lt. 

25.00 kg. 

22.25 kg. 

26.00 kg. 

24.00 kg. 

26.00 kg. 

26.00 kg 

Rangarajan et al. (1970) who indicated that 
dusting of carbaryl 1 o per cent was found 
the most effective against sucking pest of 
cotton. While testing the efficacy of some 
E. C. formulations Singh and Singh (1982) 
reported that vemidothion 0.06% proved best 
against jassid. Similarly monocrotophos 0.06 

per cent was more effective against white fly. 
The insecticides viz., monocrotophos, 
dimethoate and vemidothion 0.06 per 
cent gave very high kill of thrips on cotton 
crop. Visvanathan and Kareem (1983) found 
monocrotophos, methyl demeton and endosul· 
fan equally etf ective for the control of jassidS 
of cotton crop. Mundiwale et al. (1983) reported 
that fenvalrate, methamidophos, methornY1

• 
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phosalone, alone and each in combination 
with D D T (except fenvalrate) ettectivelv con­
trolled _aphid upto 7 days. Good control of 
jassids and thrips upto 7 days was obtained 
with fenvalrate, methamedophos, methomyl. 
phosalone, alone and in combination of 
D D T. 
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Wheat Triticum aestivum L., is one of 
the important food crops. It's value in human 
diet, both as a source of carbohydrate and 
protein. makes it more important as a human 
food as compared to other cereals. In Gujarat 
State. the crop occupies an area of 4.31 lakh 
hectares producing 7.83 lakh tonnes of grains. 
Thus, the State occupies third position in respect 
of yield per hectare (Anonymous, 1986). 

Earlier, Pal {1966) studied the relative 
susceptibility of some exotic and indigenous 
wheat varieties to S. inferens and reported 
that the indigenous varieties viz., Sukharai Pissi, 
Punjab type-9, NP-6 and Lal Kusurwala were 
comparatively resistant to this pest. Saxena 
et al. (1972) also tested several wheat varieties 
for their susceptibility to this pest in Rajasthan, 
Kalyan Sona was found more susceptible 
showing 11 .01 per cent infestation. An attempt 
was made to test the recommended and 
promising varieties for their relative susceptibility 
against the wheat stem borer. 

The susceptibil ity test of different varieties 
(Table 1) was carried out under field condition 
at Wheat Research Farm, GAU, Junagadh 
Campus, Junagadh during the year 1985-86. 
Th~ v,meti8s WE::rt dE:'Jided in normal and late 

sown groups. Each variety was grown in a 
strip of 1 Om x E m with recommended cultivation 
practices. Observations on total number 01 
plants and damaged plants were recorded frorn 
randomly selected five spots (one metre row 
length) at forthnightly intervals. The data thus 
obtained were converted to per cent dead 
heart and subjected to statistical analysis for 
relative susceptibility of the varieties under test 
and presented in T able-1 . 

Normal sown varieties 

Ten wheat varieties (Table 1) were 
screened against this pest. The data on per 
cent infestation revealed that the pest infestation 
started in first fortnight of January 1986 but 
it was very low. During this period var. Lok-1 
showed the lowest {0.20%) damage. The 
highest incidence {O. 78%) was observed in 
variety J-24 and was at par with Raj-1555, 
WH-147 and GW-89. 

The infestation increased with time and 
ranged from 1.63 to 3.56 per cent in different 
varieties during the second fortnight of January, 
1986. The data clearly indicated that the 
infestation was at peak during the month ol 
February 1986. During this period the lowesl 
infestation (2.40 to 3.22%) was recorded in 
the variety Lok-1 and differed significantly from 
other varieties. The pest infestation was 
comparatively low in varieties J-1-7, J-40 and 
GW-89 during the first and second fortnighl 
of February, 1986. The highest damag8 (5.45 
to 7.65%) was recorded in the variety J-24 

followed by Kalyan Sona. 

•Part of M S • • · . __,-
• c. (Agri .) Thesis submitted by the senior author to the Gujarat Agricul tu ral University . Sardar Krushinagar 
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TABLE 1 

incidence of S. inferens in different whea1t varieties during 1985-86, 

Sr. Vmieties 

No. 

Per ce11ir. deed heart i11 dijf ere11t wheat 
varieties al dij]ere111 dates 

D7 

4th Jan. 18th Jan. Isl Feb. 15th Feh. Isl March 

Normal sown group (Date of sowing 7-12-1985) 

1. Kalyan sona 3.99 10.74 12.6 1 15.52 
(0.48) (3.47) (4.76) (7. 18) 

2. J-1-7 4.34 8.87 10.04 12.1 4 
(0.57) (2.34) (3.04) (4.42) 

3. J -24 5.08 10.88 13.51 16.05 
(0.78) (3.56) ( 4.45) (7.65) 

4. .J -40 4.02 9.05 10.54 11 .68 
(0.49) (2.47) (3.34) ( 4.10) 

5. Lok-1 2.54 9.02 8.92 10.35 
(0.20) (2.46) (2.40) (3.22) 

6. CiW-89 4.58 7.33 11.54 12.21 
(0.64) (1.63) (3.87) (4.47) 

7. HD-2236 4.23 8.91 11.56 13.05 
(0.54) (2.40) (4.01) (5.lO) 

8. WH-147 4.85 9.92 11.80 13.47 
(0.72) (2.96) ( 4.18) (5.42) 

9. Raj-1555 4.96 10.35 12.76 13.87 
(0.75) (3.23) (4.88) (5.75) 

10. HD-4530 4.38 9.95 12.03 13.23 
(0.58) (2.97) ( 4.34) (5.25) 

S.Em. ± r " 0.38 0.19 0.22 

C. D. at 5 % ].08 0.54 0.62 
, _ ___, 

C V 0¾, . . () ' ~.09 3.66 3.68 

Late SI 
of sowing 21-12-1985) 

I I. Sonalika - 84 5.(18 (1.JJ 6.()7 ., 
(0.l)~) ( 1.22) ( 1.47) 

12. I 
8.1)4 lll.03 11.14 CiW-rn ' \ (2.47) (3.03) (3.73) 
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L 2. 3. 

13. Lok-1 

14. OW- 405 

15. GW-120 

S. Em. ± 

C. D. at 5 % 

C. V.% 

Thus in normal sown group, variety Lok-1 
was found to be the least susceptible followed 
by J-40, J-1-7 and GW-89, whereas variet'ies 
J-24, Kalyan Sona · and Raj-1555 were com­
paratively more susceptible to this pest. In 
similar studies Saxena et al. (1972) observed 
that Kalyan Sona was more susceptible to this 
pest in Rajasthan. Similar observations were 
also reported by various workers (Judal, 1978 
and Anonymous, 1980 and 1983) for the 
varieties J-24 and Lok-1 in Gujarat ·State. 

Late sown varieties 

In late sown wheat varieties, the incidence 
\ 

started in the second fortnight of January, 1986. 
During this period the lowest incidence of the 
borer was . observed in the varieties Sonalika 
and _GW-18 followed by GW-120 and Lok-1, 
which ranged from 0.25 to 0.61 per cent. The 
variety GW-405 showed comparatively more 
incidence (0.95%) during ·the second fortnight 
of January, 1986. 

0 /\lJ RES. J. l ()IJI 

4. 5. 6. 

4.49 6.40 7.X(, 9.45 
(0.61) ( 1.24) ( 1.87) (2.70) 
5.60 9.57 10.40 11.72 

(0.95) (2.76) (3.25) ( 4.13) 
4.40 9.35 9.99 11.22 

(0.59) (2.64) (3.01 ) (179) 
0.27 0.23 0.15 0.51 
0.79 0.68 0.45 1.51 

14.48 6.49 3.83 11 .35 

Lok-1 and GW-18. The highest incideri: 
(2. 76%) was observed in variety GW-4Q 
During second fortnight of February and fir: 

fortnight of March, 1986 Sonalika showed ~ 
lowest borer incidence (1_.22%) followed ~ 

Lok-1 (1 .87 %). However, the maximum ; 
cidence was recorded in the varieties GW-1~ 
GW-18 and GW-405 which ranged from 3.~ 
to .3:25 per cent. . 

Thus in late sown varieties, Sonalika _j 

Lok-1 proved to be the least susceptible, 
the stem borer as compared to the remaini~ 
varieties under test. These results are in coo 

firmation with the work carried out by vari~ 
workers (Judal, 1978, Anonymous, 1980 
1983). 

Frorru~\he results, it can be concl 
that am (2.4~ e normal sown varieties, Loi 
shoViety Lok-1 ~ cent infestation to S. infer 
w!r varieties t",-:rest as compar~ to J 

~omparatively I ov..: imder test. The variety 
During first fortnight of February, 1986 GW-89 during ti\c ~usceptible showing 7.~ti 

the Incidence Increased In all the variet~ of February, 19lB6. ong the late sown v~ninl 
A close perusal of the data (Table 1) indirJ to 7.65%) was .-e,9>1 showed the ~owe~W-~ 
that the lowest Incidence (0.98%) was o•~

0
~
86

• followed by K, ,il~~rer, whereas variety 
In the variety Sonallka which was_r_ .... _n_ a_

1
_
8 
___ __ -:-_ .Jst incidence of 4, 13 P"' 

.a senior author to the Gujarat Agricul tura •' 
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Intensity and Damage of Eurias 
,·i((e!la Fab. on Various Cultivar 

of Bhendi 

S. H. Vyas* and J . R. Patel 

B. A. College of Agriculture, Gujarat Agricultural 
University. Anand Campus, Anand-388 110 

with the availabil ity of fruits start darnagir 

the fruits and make the fru its unmarketabl:i 
The study was conducted to find out the exteM 
of damage in different cult ivars of bhendi c 
£arias in Gujarat condition. 

The field experiment of six bhe 

Shoot-and-fruit borer, £arias vittella Fab. 
is an important insect pest of bhendi, Abel­
moschus esculentus Linn. larvae bore the 
growing shoots before fruits formation and 

cultivars was laid out in randomized bloc. 
design with 4 replications at Anand duril'WJ 
kharif 1987 and 1988. Net plot size was s_ 

m x 2.25 m. The damage to shoots w 

TABLE 1 
Damage of shoot-and-fruit borer, E. vittella Fab. on various bhendi cultivars and 
their yield (pooled kharif 1987 and 1988). 

Per cellt shoot Per cell/ infested ji11its 
Cultivar infested plants Number basis Weight basis 

Parhhani 

Kranli 

Gujarat 
Okra-1 

Padra 18-6 

Selection-2 

Punjab 
Padrnini 

Pusa 
Sawani 

S. Em. ± 

CD ( P 0.05) 

CV(% ) 

12.64* 

(4.80) 

14.27 
(6.20) 

13.48 
(5.45) 

10.00 
(3.00} 
12.72 
(4.80) 

12.07 
(4.35) 
0.76 

2.29 

12.12 

28.91 
(23.34) 

27.90 
(21.90) 

33.48 
(30.45) 

28.31 
(22.50) 

28.96 
(23.45} 

33.93 
(31 .12) 

1.42 

4.08 

13.33 

-t. Arcsine vpercentar,e t ransformed va lue:-.-. - -­

Figures in parent hcsL:s an.: n ;t r ;_,nsform L:u v·dll '' . , vS. 

27.41 

(21.20) 

27. 10 
(20.78} 

31.35 
(27.01) 

27.49 

(21.30) 

29.73 
(24.60) 

32.95 
(29.60) 

1.28 

3.70 

12.14 

Yield 

(tonnes/ha) 

l.55 

2.44 

2. 15 

1.73 

I. 7 1 

17. 14 _.J 

*Present address: Asstt. Director of Agriculture (P-la-n-tP- r-ot-ect-. - ) 8---. --.-. ---------­ion · enor Proiect , V11apur, Gujarat. 
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f • • • 1..i I 
rded 15 days o germination at 1 week f 'tt 

11 reco . - - · vi e a to shoot II • 
. rvals till fruit formation by counting the total th . . s as we as fruits. Whereas, 
,nte . e Infestat1on ot f ·tt II . 

rnber of shoot infested p!ants from all the Ok • vi e a on shoots of Gu1arat 
nu - ra-1 was max· • 
90 plants in the net plot. Observations on fruits . . 1~um, ~venthough, its popula-

e recorded on the basis of number and tion ?uildup during fruit format ion was com-
wer paratIvely I th p 
weight of healthy and infested fruits at each ~ . ow an adra 18-6 ~nd Pusa 

icking. The data were subjected to analysis v_a~an1. Ratan~ara (1987) has also reported 
pf ·ance. similar observation from Saurashtra for Gujarat 
o van Ok ra-1. 

The infestation of E. vittella (Table 1) on 

shoots of bhendi Selection-2 was significantly 
less than Parbhani Kranti, Padra 18-6, Gujarat 

0kra-1 and Punjab Padmini, whereas fruit 

damage by E. vittella was signif,icantly less 

in varieties Gujarat Okra-1, Selection-2, 

Parbhani Kranti and Punjab Padmini as com­

pared to Pusa Sawani and Padra 18-6. Thus 
it reveals from this study that bhendi 
variety Selection-2 had minimum infestation of 

REFERENCE 

R,1t,inpara, 11. C:. IWP. Hionomics, Varietal susceptibility 

and chemical cont r<>l -ol' okra shoot ,tn<.I fruit 

horcr, /:'arias i•ittella F. M . Sc. (l\_!!ri.) ' lhcsis, 

( iujarat l\.griculturnl University, Smdar 

Krushinag,1r. 

The pooled data on fruit yield (Table 1) 

showed non-significant difference among the 
various bhendi cultivars. However, Gujarat 
Okra-1 yielded maximum (2.44 tonnes/ha) fruit 
yield. 

Considering the damage caused by 
E. vittella and marketable fruit yield the cul­
tivation of bhendi Gujarat Okra-1 is preferable 
in the agro climatic condition of Gujarat. 

(Ren:ii •ed on 18th Octo .. / 1J81J J 



A N.ote on Effect of Age of Animal 
on Fleece Yield in Patanwadi 3nd 

its Halfbreds with Rambouillet 
and Russian Merino 

R. R. Shah*, B. V. Gujar and N. S. Radadia 

All India Co-ordinated Research Project on 
Sheep Breeding (Fine Wool), GAU. 

Sardar Krushinagar-385 506 

Information on the effect of an animals 
age on it's production trait is desirable 
for determining the optimal structure of the 
flock (Brown et al., 1966). Many workers 
have estimated the effect of such maternal 
handicaps on several economic traits and have 
concluded that the greasy or clean wool yield 
decreases with increasing age. 

Age groupwise and breed gro~pwise 

ean and total yield (washed) along with the 
m f' cent improvement over the irst year as per . f . 

II as over the native at each age is urn1shec1 
we 'ff 
in Table-1. The breed group d1 erences and 
age group differences within breed group were 
significant (T able-2} . Both the halfbreds 
produced more greasy fleec~ yield than 
Patanwadi. During the life span of seven 
years Rambouillet x Patanwadi and Russian 
Merino x Patanwadi halfbreds produced 3.41 
and 3.96 kg i.e. 47.0 and 54.5 per cent, 
respectively, more wool than Patanwadi. 

With regards the effect of age on fleece 
yield in Patanwadi, it was observed that fleece 
production increased upto the age of three 
years and declining consistantly thereafter upto 
seven years age. The highest yield obtained 
at the age of three years did not differ sig• 
nificantly from that of second, fourth and fifth 
year. The increase in wool production varied 
from 4.5 to 21.3 per cent at various ages 
over that of first year. 

The efforts have been made to determine 
the influence of an animal's age on fleece 
yield (washed) in two crossbred groups 
and its contemporary native Patanwadi. The 
data collected on ewe lambs born during the 
period 1979-85 at All India Co-ordinated Re- In case of Rambouillet x Patanwadi 
search Project on Sheep Breeding for Fine halfbreds the wool production increased 
Wool, Dantiwada Unit (Gujarat) were utilised initially and was highest at the age ol 
for present study. The data were analysed three years and . remained stable from fourth 
over the years, with the assumption that the to sixth year of age. The fleece yield was 
year effect is random, using standard significantly, low at the age of seven years. 
statistical procedures as described by which was not different from that of first year-
Snedecor and Cochran (1968). All the animals The increase was to the tune of 12.8 per ce~ 
were reared and managed under uniform and decline was to the extent of 1• 
managemental conditions. 1·eld· per cent over the first year's fleece ,V 
*Present address : Assoc. Professor. College of Veterinary Science. GAU, Sardar Krushinagar-385 506. 
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TABLE 1 

Fleece yi~ld (w~_~hed) along with the per cent improvement at different ages in 
Patanwadt and ,ts crosses with Rambouillet and Russian Merino (kg)*. 

Breed ;:m11ps 
A,:c in 

Years 

Para11wadi Ramh. x Par. R. Merino x f'atan watli 

One 

Two 

Three 

Four 

Five 

Six 

Seven 

Total 

yield 

Mean ± S. E. 

0.t),5()h ± 0.018 
(138) 

l.031ah ± 0.0 15 
(127, 8.61) 

1.1 52a ± 0.023 
( 11 4, 21.33) 

ah 1.058 ± 0.020 
(97, 11.42) 

1.060ah ± 0.023 
(64, 11.6(1) 

1.021 h ± 0.039 
(44, 7.47) 

0.993h ± 0.050 
(28, 4.54) 

7.260 

Aver-age 1.040 ± 0.090 
yield 

Mca11 ± S. E. /111pm1'e-

1.4(> I hr ± 0.023 

(233) 

1.53311 ± 0.0 18 
(217, 4.93) 

1.64.~a ± 0.020 

(209, 12.80) 

1.511" ± 0.024 
( 17(,, 3.45) 

1.513h ± 0.026 

( 122, 3.56) 

l .52i1 ± (Ul43 

(76, 4.56) 

1.34(/ ± 0.04 
(50, -7.8(1) 

• 10.674 

1.525 ± 0.095 

mc11t 

over 

Pat. ( % ) 

53.82 

48.62 

43.01 

42.83 

42.67 

47.02 

Mean 
± S. E. 

hr 1.558 ± 0.023 
(20 1) 

I .(l I I all ± 0J)22 
(190, 3.41) 

U16 7a ± ().()3() 

( 1(16, 7.03) 

I .<,74a ± 0.030 
( 143, 7.4(>) 

I .585ah ± 0.038 
(95, 1.77) 

1.453 ± 0.054 
(48, -6.74) 

1.37 1 ± 0.070 
(2 1, -11.97) 

11.220 

1.603 ± 0.012 

*Note :- (I) Figures jn parenthesis arc or number or observations and per cent 

improvement over lirst year yield within the hreed .. 

(2) Values hearing same superscript in the column do not differ signilicantly. 
I 

lm11rove­

m ent 

o ver Par. 

44.70 

58.22 

49.52 

42.35 

54.54 

The R. Merino x Patanwadi halfbreds 
achieved the peak in the production at the 
age of four years which did not differ from 
that of second, third and fifth year. The wool 
Production has increasing trend up to the age 
of four years, declining therefter. At the sixth 

and seventh year of age the wool yield did 
not differ significantly from each other. The 
increase in production over the first year 
production was to the tune of 7.46 per cent 
only. while the decline was to the extent of 
12.0 per cent. 
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TABLE 2 

Analysis of variance for fleece yield. 

( Source 

Between breeds 
Between ages within hn.:eds 
Error 

Total 

**P < 0.l)I 

Significant age group and breed group 
differences in Indian breeds and it's crosses 
with exotic breeds have been reported by Gupta 
et al. (1976) and Tomar {1980). While significant 
effect of age on wool production have been 
reported by Tomar (1978) , Kishor et al., (1982) 
and Koratkar and Patil (1983) in Nali, Avivastra 
and ·oeccani sheep respectively. The present 
findings ar:e in confirmation with the findings 
of above workers. 

Both the halfbred groups produced sig­
nificantly ·heavier fleece than Patanwadi at all 
the ages, leading to conclude that comparison 
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20 
2516 

25.S~ 

(,/\lJ R FS . .I . llJlJi. l7 (I 

64.%2** 

0.644** 
0.141 

J 

of different genetic groups among the con. 
temporary animals would be possible. Further, 
it is also evident that wool yield increases 
up to three to four years of age and then 
decreases thereafter. The possible rise in wool 
production with increasing age might be due 
to increase in body size and body weight of 
the animal up to particular age (T omar, 1978). 
Whereas the diminishing effect might be due 
to ewe's own environmental handicaps like, 
pregnancy, lactation, ageing, number of lambs 
born and reared, etc. 

(Receii•ed on 30th March. /990/ 
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Saponin (Mowrin ) Conh-nt in 

Mal1111 1u (Madhuca i11cliec1) Seed 

Ca ke as Estimatl•d hy 
I>iffl·rcnt l\i1cthods 

K. s. Murthy*, H. B. Desai, P. M. Talpada and 
P. C. Shukla 

Animal Nutrition Department, Gujarat Agricultural Uni­
versity . Anand Campus, Anand-388 110 

Mahuva seed cake contains saponin like 
substances which are collectively called as 
mowrin. Different workers reported varying 
levels of mowdn in Mahuva seed cake from 
4.0 to 21 .3% by adopting different saponin 
estimation methods (Mulky and Gandhi, 1977; 
Varma, 1977; Vyas, 1981 ; Dorothy and David , 
1983 and Joshi et al., 1984). The qualitative 

TABLE 1 

method of I.S.I. (1975) is also not specific 
for detection of adulteration of Mahuva seed 
cake in feed samples. Therefore, three ditterent 
methods were tried for quantitative estimation 
of saponins. The methods used to estimate 
mowrin in Mahuva seed cakes and concentrate 
mixture containing Mahuva seed cake were 
Heywood and Kon (1940) , Van atta et al . 
{1961) and Yosioka eta/. (1974) . Mowrin content 
by these methods was estimated in four samples 
of Mahuva seed cake collected from different 
sources and concentrate mixtures containing 
0, 1 0 and 20% levels of Mahuva seed cake. 
The values of Mowrin obtained by d ifferent 
methods are presented in Table 1. 

The values of saponin (Mowrin) in different 
samples obtained by the method of Yosioka 

Saponins (Mowrin) content as estimated by different methods (% on as such basis). 
, 

Feed samples Yosioku c:t al. Heywood & Kon Van atta ct al. 
( 1974) ( /940) ( J<J6/) 

Afuh1tva SL'CU c..:akc I 27A1J + X.4I l lJ.77 ...,... (),3~ 12.20 ± 2.0J 

Mal11n•a SCl.!d c..:akc 2 24-51) + K55· rn.73 + o.:·Q I l .(1() + ll.5 I 

Mahuva sccJ c..:akc 3 2(1.21 + (1_3l) 25.IO + U.70 1).HO + 2.6') 

Afalwva scc<l cake 4 2(1.34 ± lJ.H3 16.47 ± 1.-H> 6.H7 + l.~2 

Concentrate· mixture 14. IK + 3.07 5.01) ± o.:n l.27 + U5J 

( DcvniJ of Mahm•a 

<.,ecd c..:akc) 

l'onccnlrat e mixture 22.-+(1 + J.l)) 7. IH ± l} .)( I K.S3 + -U-i{, 

( 10'7,., Mah1tvu secu cake) 

( :o nccntralL; mixturL' I5. U + 0.2l) 11.4() :!: o.➔...i - -, ... 
)._., + 1.35 

2.0'Y,, Mah111•u seed cake) 

"As!:.istant Rt,s.earch Scienti st , Animal Nutrition Department, GAU, Anand Campus. Anand-388 110 
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et al. ( 1974) were the highest followed by 
Heywood and Kon (1940) and the least by 
Van atta et al. (1961 ). Thus, wide variation 
in the values of Mowrin was obtained by dif­
ferent methods. Further, Mowrin values ob­
tained in concentrate mixture did not reveal 
consistent trend though lh~ mixtures contained 
graded level of Malwila seed cake (i.e. 1 O 
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Abstracts of Ph. 0. Thesis 

Studies on the Etl'cct ol' Difft·rtnt Levels 
of Moisture Regimt' and Nutrient 011 

c;rowth. Yield and Quality of Sapota 

1Mani/kara achms (Mill.) Fosberg! Cultivar 
Kalipatti Under South (;u,iarat 

Conditions 
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.I. S. Katmdio 

Department of Horticulture, N. M. College of 
Agriculture, Gujarat Agril. University, Navsari 

Sapnta or Sapmlila or Chiku !Mon.ilkara achras 
(~till.) Fnshcrgl is one of the most populm tropical fruit 
crnp highly suited Lo humid tropical clirn:,te. The fruit 
h mainly consumed in a fresh state. Saputa occupies an 
;irca of -l lOO ha in ( iuj.,rnt State or wh ich ](100 ha. mea 
is in South ( ,ujanit. Out of this, ]JOO h:1. area is in Val­
sad district only which comes to 80 per cent mca of the 
State. The 'Kalipalti ' cultivar is the mnin choice of the 
cult ivators and mnrc than 1J<J .per cent (lr area under 
sapnta in (iujarnt is or this cultivar, whil'h amounts Ill 
~1onncu llurc. Even !hough s.ipot;I crop \\'as introduced 
111 South (1ujara1 de<:;1dL'S c1g<.; hut it is extensively 
planted and adopted in this region. The irrig.itintwl aml 
nutritional requirements or this crop me yL:t not worked 
nu t. The present investigation was then.: run: aimed to 
assess the waler antl nutritional needs ur s;ipow crnp 
ha~cd on the more rclic1hle apprnm:h oil I W/C:PF ratio, 
v.h,c:h pnssihly cuulc.l he Ir,111sl,1Led in terms or the num­
lX:r 111 trrigat ions and II!\ I rc4uenc..1· fort hL' use of orchar­
<.lt).\\ canal au tlmntics ; 1!\ \Yell ,ts hurtic:ul1urisIs working 
"-llh "'Pola. 

The studies werL' c;1 rriec.l llllt ,II the on.:hmd or 
C_'u~:•r.ii _Agricu ltur;1I l l 111vcrsily, N.ivsmi ( :am pus, Nav­
)..in dunn~ lhc yem 11JK2-K1 :ind 11JX1-:-:--t . The suil 11r 
1~~ l:XJ)l.'.rtnicn1c1I field w;,s cl.iyey in 1exI urv w1II1 r, 1.:rv :i 
r I .i \' ? ' I 7 1" l • ( • ( I ~· 

• -- 1 ,111. I<, <,11 1
-; :-,;i nd , pl I 7.S ;1nd ~ .n 
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mmhus/cm ,II 25"( :. Field cap;1city. hulk c.kn:-ity anc.l 
1x:rmanen1 wil ting pllillt were c.leIer111i1lec.l in the lielc.l 
itself ,me.I average value, were 111 1ted ,1:-. 12.W11 . IX.W; 

and 1.43 g/cc. respectively. l Jniform s,1p1J1;i grnl1s r:iised 

Oil khirnee (Moni/k.am lte.mmlm I .. ) rn111:--trn.:ks were 
pl;mted in July, l 1J70 ,11 1J m x 'J m sp;1cing. The ex­

periment was laic.lout rnndomisec.l block c.le,1gll wi th 
three replic.:c1tinns. T hese were twt:lw 1rc,Itment com­

hillations cumprist c.l of three irrig,llion s<.:hcduh; h,1sec.l 

on IW/Cl'F rntios·viz. , 0.25 (low), 0.50 (mec.lium ) and 

0.75 (high) alongwith one control (Nu irrig.111011) w1d 

three levels or fcriilizer viz. , Fi - 500 g N + 25(1 g 

P,;O~ + 250 g K:O ( low), h- lOOO g + 500 g I' 20 5 

+ 500 g K!O (n)eclium) and F.1 - 1500 g N + 750 
g P20s + 750 g K10 (high) per tree. The 1rrig;1tilln 
was schedulcc.l ;1s per the CPI •: v:llues c:llclllc1Icc.J from 
evapural ion c.l,1ta oblaillec.J l'rm.11 ,1 l J. S. Cl,1ss-1\ p:111 
cv,1porimcter inst.illccl in the metcurn logic.tl obser­
vatory or the rnllet!c farm lt)c.:Htec.l nc;ir the cxpcnment:11 
pill!. /\teach irrig;11ion. ~(l mm water ,, :1:-, ,1ppl1ec.l wI1h 
the help of Cl" Parsliall flume. The c;mupy volume llr 
tree was C<ilculatecl in cubic meter hy using the formu la 

·' 2 
\ii = (widiil) x ht (when:. width = sprcml < lr t rec in 

➔ 

meter and ht. = height or tree in meter). Tl1e fruits 
wen.: h:1 rvcstec.l ,ts anc.l when they wcrc re.illy ;inc.I \Vt:re 
c.:; 1tcgorisec.l inti) tlm.:c gr:1c.les h;1vint! fruit c.li:1111e1cr 5 cm 
anti ;ib(}ve in lirsI grade, --t.1J tu .i (m di:111h..·tcr in :-.cc1 mtl 
gr,1de ,inc.I 1.11 cm di:1111ctcr and hL'lll\v 111 third grndc. 

Conclusion 

Tlic imp!1rt:1llt fillc.l1n t!s :Irl· hrielly preSL'lllL'tl lwrL· 
as hell!\, • 

T he nll>i~tllrl' rcgimeor(1.SO I\V,C l'I · raI10,,h1l°l1 
C()llleS It) 10 Ill 11 irrig:,tiuns :11 .ill intcrv:11 111 32 d:1\'S 
in winter ,md IX d:1ys in ,umnh..·r louml I·k·I1e11n.il rl ir 

111:,ximum fru11 prmluctilln ( l<,2.1J1 k~ lf"l'L') ,,·1Ih 1~1rgLT 
frull :-.m: anll tw111.:r qu,illl) lruIh 111 •<1p111,1. \\ I1l'l°L" 1:-



,Hnl,n~ d111'\.'t\.'nt fl..'rtili, l·r trl..':1t nwn1s. 1:: ( woo g. N + 
5tlll ~ P~l ), + :-on ~ K:< ) ) appc:tn.'d 1,ptimum rm 
rnaximum frmt pt'txlurthn, ( l:-15➔ k~ 'lrL'l') with hl'll1.'r 
4u~1lil~ frntt s. n,l, inrrL·:1s1.· in mnistur1.· 11.!vd and 
f ·nthA'r d1\,1.' h1.'\'l)t)ll tlh: 1,1,t imum k,'1..'ls r:1ikd t1 ) in-

-,,sl' th1.· fruit ykld signi lk:mtly . 

The trl..'I..' :--prl..'ad. dreumkrL·tn:e. t\\'iU ).!rnwth. 
,·,11'\l,\'IY YO\umc anu fruit pwduet inn pn n;.,~, r I rec 
\ \ )\Uml' wcrl..' fnund cfk1:t1v1.· and iLkal under soil nmis­
tun: rc~tml..' of 0.50 1\:V ( ·pi: rat in :md F~ 1'1.·r11lizcr kvcl. 
lkyl,nd these kvds 1rc1.· gruwth was found luxuriant 
anu it wa:-- not hcnl'fil'ial rnr fruit prmllll'tion. ln respect 
,,r 4uahty or fruit. the 1n1al soluhk S\1ils. total sugars, 
n\,n-rct.lucing sug.1rs .ind first grade fruits were fuund 
:-.ignilkantly higher in thi.: fruits rn,m the soil nmisturL' 
n:gimcs or 0.50 l\V,"Cl'I ·: ratio :ind F: rcn ili,.cr h.:wl. 

Sapota trl.'t: maLk ma~imum USl' ur s1)il 1111iisIurc 
ll) thl..' CXh!nt ,,f (1(1. \(, pl·:· l:l.' 111 rrum (l Ill 75 cm dq1th. 
h>lln,,et.l hy '.B .x.i pL'r n.·nt al 75 tu 150 nn tkpth. Th1.· 
pcrecntag.e or moist un: L'Xt ractiun LlccrL':1s1.·tl with (hL' 
mcrcasc in c.lcpth of till'. soil. The maximum fccLlin~ 

< i /\ ti R FS. .I . I' )IJ I. l7 I 
I 
l 

mots tu the cxtc11I 1,f K23 per cent WL' rc found r 
0 to 75 cm dcpl h. \,·hilc 71J. I pcI tcnt were foun~nfll 
200 cm radial dislitncc from the Iru11k .inti lhl.'y, 10 

lllUll(j 
c.lccrcascc.l with I he incn.::1si.: in tk:pII1 .ind <.Ji:.,lan,c. 

1 
il~dic:itcs that o 1'.1 75 cI~1 depth '.111<.1_ 2<10 t:m rau~~ 
thstancc wen.: optimum lor the applici1l1on or nuIricnit 
and irrigt1I ion rm s:ipow crop. 

The total nmsumptivc usc ur \,·.itcr hy ~•Jll~ 
trcL' was increased with the incrcast: in moislurc r1.·gnne 
and rcrtilizcr I1.:VL' ls. Whereas, th1.: wc1Ier use crtit:icno 
was dct:rct1seu with the iner1.:<1sc in soil moistun; n.:~ioi:: 
hut it showed .m increasing pallL'rn \\ilh tile 111rn.:a~ 
in fertilizer h.:vt.:ls. 

The stud it.:s rurther rcvc<11t:d that lh\.' soi l nltJL'>­

t urL' n:gimL' 0.511 I \V /C:P I : r:11i11 :111d F: rcr11li1cr kid 
g:l\·c the highest 1w1 I< :Irn. v:tlucs ur I: 11.20 ;,ml I: I I. I! 
n:spcctivcly. lkyl>lld these kvcls I( "IH~ ~h,1111:J 
111.·g:itivc values. 
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.. •"'S and llistolo~kal Stucl,· of ., ,,,... ., 

1.1-1,,jal Rt•~ional Lvmph Nodl·s ., ... supt' ... • . • ,., 
' I ,1.., Lyanphatks in Youn~ nnd Atliilt \\'d • .... • . 

surti lhallalo (Ru/>al11s lml,alis) 

submitted to Gujarat Agrlculturol University 

1\111,ior (;uidt• 

K N. Vw,.,. 

0epsrtrnent of Anatomy. College of Veterinary 
~,enc-e and Animal Husbandry. Gujarat Agricultural 

u:,versit)'. Anand Campus, Anand- 388 001 , (Gujarat) 

Pl\:si:111 wurk on L'ight superril'ia l rl:giunul lymph 

•:v.-~, iz .. parotid, madihular, at lantal, p rescapul:ir , 
. , :.,~. prdnmoral, pnptitcal an<.I superl'icial inguinal; 
:· .. :n,·al lymph duct and thor.icic.: duct :md counting ur 

.::.1I tvmph mlllcs per :mimal, was carried nut in six 

"':mg and six al.lu ll Surti huff~~locs. 

(iross study o f lymph nodes comprised o f total 
rumhcr of lymph nodes, morpho logy, relationsh ip, 

ura tng area as well ,is biom etry i .e. , leng th , width , 
"r-:adth. weight and vnlum~. 

ll istomorpholllgical st u<.ly nr lymph nodes was 
c.,rnl!d out on paraffin sections. They wc1\: stainecl with 
Harris· llacmatoxylin ,mu Eosin for general histomor­

pnnlogical observa tions ,md micromct ry, I )art's stain 
ir elastic fihrcs, Masson·s trichromc st,1in rm conncc­

'r.c: tis.-;uc anc.J smouth muscles, Snook's method for 
h:lll:UI' l"h • ·" 1 re\ , Methyl }!rcen-pyronin for plasma cells 
; - llnna's stain for mast cells. Micrn111e1ry was done 

.: the mtasu rcmc nt o r t hickness o f capusu lc nnu 
'•:...:t:u lc1t ,ts well as di:11ne1er or lymph nouulc mid 
t- rrunal , .. •nt 

1
-

\A, re o lymph noues. 

<1r11:-,s · 1 . , • 1·k 
1, ,,, • • s uuy on m ,1 1·nr 1)' 111 J1lrnt1 c du c ts 1 ' L' 
-d n-.:,11 I, . . 

)mph dut:t :md 1horacic.: Lluct w:1:- c:irrn.:d l1y 
.~\\.'"lJ • 

" 11n an<.J 1 . • I t , .. r•,t . yrn phi 1~r :1phy to k nuw I lh.' I r norm .i 
• dl)(j 0)(; ·1• I . ' ·1·1 ' . ,11,11 1 ',,un.: t 1c1r lcn••th anti tl1,11nL·t cr. 1c11 i,,.,11 .

1 
e 

c- ·" SI u<Jv w· · . 1 1 k • 1 • , ,1- , • 
J rt:-. l', 1rrieu out 1y t.i ing rnns, c :--. 

:_11~t.l h 111gi t lldllli tl Sl'l' I it 11)-; SI ; iilll'd hy ilh( IVt: llll:11\ ii 1111:d 

s l , 1111mh llll: lh11d\ ll\l.'d 1,,r lympll 11\ Klt::-. 

. 111 gl'l1n:1I, tlw 1111 ;11 num hcr ur lymph nocks in 
\lill'lllllS l\'git 111\ Ilk . ( .. I k . 

. • t ll ,tt , nee , thorarn: c;1vt1 y ,dong 
With th11r·1cic 1·11 I . I t • • . . • t 1 ' · ,11l 11111111;1I r; 1v t1 y, pelvic.: cc1vi1y with 
pcl:_'r l11nh had 1111 in.: numhcr n l ly111ph n<Klcs in c1 tlult 
hull;ilm:s th.in lhuse (II hu ll ;d11 c;ilv1.::-. T he 101;11 number 
,'.lf lyn~\1h nudes in I he who!\: hmly wt:n.: ,ox. 17 1: (di I 
Ill hu l laln ral\'es :ind 1➔ 1.:n ± K.17 in ,11.l u l1 huff.ilm:s. 

/\II lhe superl'ici,tl lymph nudes :-.1 ud1cJ. wc.:rt: 
smaller in size with varying in sh:1pe in hul'l ,il" c:ilv1.:s 
than those ur adu l t hull;tlocs. T ht..: rcl:itiun:-h tp ,ind 
draing area werc Jounc.l tu he s: 11111; in huth tht..: ,H!t..: 

group. I lacmal nmlcs were found in the vicinity 11f s~­
pcrlkial lymph nodes c111tl along the large hluou v1.:ssds. 
Further thL:y were more in number ,!long the drns, 11 
aspect or prcscapu lar lymph nude. t\lrnust ,Ill the I hrt,;1.: 
dimentions studied, length shnwcL.I significantly ~realer 
incre;isccl cnmp:1recJ to wi<.lth and bn.:.1dth or ;tll tbc 
superficial lymph nmks or young ,inti .i<.lult Surt i huf­
l'aloes. J\11 the eight super'l'icial lymph nuLks showt.!d 
significant ly increase in weighL ,me.I vulum1.: in bolh the 
g{Ollp. In young anti adult bull,1IUL'S, thl' prcsc.ipu l;1 r 
lymph nmk: w<1s l.,rger while :1xill:1ry anLI mantl ibul:1r 
lymph nodes WL: r1.: small1.:r in young and adult bu IT;1lrn.:s 
r csp1.;c t ively ,~mongst all supc rflc i ,11 lym ph nudt:s 
studied. 

' f'he larger lymphatic.: duel like trnchcal duct amJ 
thorncic lymph dun shuwed normal course .is tl1.:scrihL·d 
in the ox, while cisterna chyli was picrc:ing the right crus 
of the diaphragm, and entcn.:d th\! right side 111' thL' 
thorncic cav ity . The th() rncic du ct upcnL·d in10 kft 

jugular vein "' :1 tlisiancL' or I r m :111d 2.5 L'l11 l'n1111 
the anterior hord~r ur lirst rib in yuung :,ml ~,dull bul­

fo l11es respect iw ly. 

T he lt.:ngth or thL' ri~l11 and kit 1r.1,·h,:.tl l~ mph 

ducts wc1s ~1.1 7 ± OAI and l➔.2) t 11.25 vrn i'L':-.1~xt l\ l'ly 
in \'()Lill!! 11u ff;1lll \\ llile ii \\ .l:'1 ) 0.1 12 ' 0.27 ;111d ) \. ,:,.. :! 

. ' 
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11_.µ c.:m. rcspcc.:tin .. 'ly in :1dull 1,ull:lllll'S. nw ll-nµth of 
the left trm.:heal durt \\';ls s1t-nilk;1n1 ly nH 11\' lh;lll llwt 
of right trca1.:hc:1I durts in t,llth thl' :I/!"-' ~roups. T hl' 
di:,mctcr or tr:H.'hl·al duct was found 11 1 b1,_• 1-2 mm 1.0 
n-u11 in youn~ :ind adult duff:1ltK·s. resp1,_-ctivcly. 

·111t· kn~th :ind di:1mctl.'r or thl· thllr:1dc: dlll.'t was 
lnund ll' l'I.' .-5.Cl7 ± O.hO cm :ind 3-4 111111 in young 
I utbltX":- ~:n<.I 7(,.ll7 ::: 05h cm ,ind 5-c, mm in adult 
hulbln rcspcrtivdy. 

lnc direct method or lymphogrnphy w,1s usdul 
lnr t raring the course easily-and typit:,11 hcac.ku ap­
pc:ir,tnc:c was rcve.ilcd in trachca l t;•mph cluc t nnu 
thorat:ir duct hy lymplm:!raphy. 

I n ge neral h istonmrpholo~il'al app1.::11rence uf 
lymph nodes was simil:1r to that or 1111: ux. l\monust 
various regional lympl1 nodes st utlicd, the su pcrri:i:11 
in~uinal lymph nmk showed slight luhul:1ti1H:1 micms­
cupically. The hicuspiu \'alv1.:s wcrc pn.:srnt in :1lfrn.:nt 
:ind cffcrcm lymph v1.:ssds. The capsulc :ind tr.th1.:culae 
u_L tympb nodes ·were pruminent and wdl dewlopcc.l. 
h :w sc,1ttercd elastic: fihr1,_•s and smooth mus,:ks wcrl' 
present in connective tissuc capsule. T he rrnmt.: work 
nf lymph nodes was comrnscd or retirular c.:dls and 
lihres. Cell pnpu\at iun or lymph nm.le was rormcc.l hy 
large numhcr of lymphot.:ytes follnwcc.l hy macrOpha~cs 
and plasma cells. M ,1s1 c.:t.:lls wc rc presc n t a long (11c 
~,ursc of hlooc.l vessels in the capsuk .ind trahcculc. 
I he lymph capillmies wcre c1hunden1 in tunnectivc tis­
sue surrounding the lymph nm.ks ,ind t 11l'Y ,,·,..: re larger 
1 h,in the hlooc.l rnrillarics. 

The hcmal noc.11..: showed well 1.kwlopcd c:ipsuk 
hut trn~culae were 1101 observed. Cort1,_•x aml medul­
l,1ry r<.:g1nns were nut dis1inguish:ihk. J\lkn.:nt and l'l'­
h.:rcnt lymrh vessels werc nut oh!-,c rvcd. 

c i/\ll REs. J. PJ'J 1. n 
( I l 

Tlwrc \\. ere t hrc t.: poorly dcmmc,1!1;<.J la .. 
I I • I • 1 • • • )t:rs 1 lar~c ymp 1:1t ir l uc:ts. umc,1 m ec.J1;1 w;is 111 ,td1.: • n 

one tn two layt.:r!-, 111' circul,,rly arr;ingcc.J Sl11tHHh ur 11r 
n1US('L 

liundlcs .inLI they wrrc srcn intcrrur,t cc.l lon"itu<I' • 11: 
~ in·,nv 

Valves were ahst.:nt in l;1rgc lymph.i i ic ducts. ' .. 

Tht.: rnpsuk ww; signifirnnt ly t hick1.:r 1n :illlllt . 
cumparcc.l to th.ti in yo ung c1ni111:ll s. The maximu,is 
thickness or c.ipsule w;1s found 111 prc!-,cilpu~~ 
,u,d prdc.mnr,tl lymph nllcks ( 10➔ . 7< , ± 7. 11 ,un1J ,111(] 

minimum ,,as found in poplc:11c.il lymph nudc.s (<i1,,1,1 

± 7.13 ,11111.) in young animals. In c.::ise llf :1Llult ,iniinah, 
maximum thickm:ss ~,r cc1psulc.: w,1s fnunc.l in rrcfomllr~ 
lymph nuc.lcs (212.KO ± 20.57 ,um) anc..l minimum wc11 

founcl in ;1xillary lymph nmlcs ((,-t H2 ± 5. X2 ."m). 

The 1rn1xi mu 111 th ic:k ncss or t rn ht:cu lac was fuunij 
to he 122.22 ± 1(1),lJ .um in prcsc;1pular lymph mxle 
anti minimum w;1s found to he (,-U12 ± 10.K1J ,11m iO 

arlantal in yuun.l.! :ininrnls. in c;1s•: or ac.lult huff:11111.1 
m:1x i mum lhi c.: knc..-ss o r tr.1h1,_•cul:ie was round rn 
pre femur.II lymph nnllc ( 2 15 .14 ± 25. J" pm ) " hik. 
minimum was in .ixillary lymph noc.lcs ( (1-Ul2(1 .:t 5.x: 
,um). Thl.'. di,1met1,;r ur lymph nodule w;1s si!.!niricani , 
smaller in yuung :ini1mtls than that or ac.lult l1uffalol.'~ 
Occassinn al ly some lymph nodes of young anima• 
showed larger c.liamcter of lymph nodules than th:11 t 

adult aninrnls. The maximum di.imct cr o r lymp­
nuc.lulcs w:is :nx.:;o_ ± 20.5X .um in pres1..::1pul;1r lym1' 
nodes and minimum was 2(,7.72 ± 14.2() 1, 111 in poplil .. 
lymph nodes in )'Pung :111im.1ls. In c.isc or adult aninli~ 
maximum dian1t'IL'r w.is (1 l<i.'J2 ± 2'J.Ci7 ,um in p:1rt11 ,, 
lymph noc.ks anu minimum w:is 221 .➔ :t 21.77 11111 ; 
m;1Llibul:ir lymph 11tltk:s. • 
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A field invcstigatinn was conducted un clayey soil 
of College Farm, Mmathwada /\gricultur:11 lJnivc:rsity, 
l\1rhhani to evolve suiwbk intcgrntcd WCL'd managc­
mt.:nt practice along v,:ith optimum dose ur phosphorus 
in prt.:monsoon of 19~<• and I wn. 

The cxp~rimcnt was laid out in split plot u,csign 
with 24 treatmcnts comprising of 6 wccd m,magement 
practices (higher levels of lluchloralin ( 1.2 I a.i./ha) and 
pcndimcthalin ( 1.0 I a.i./11c1) as well as thcir rower kvcls 
(0.90 and 0.75 I a.i./ha, respect ively) cach suppleme:nttXI 
with one hoeing at 5 W/\S along with the loc,(I pra1.: ticc. 
.ind unweeded control in m:,in plots and -+ lcvcls ol 
phosphorus (Po, P:!o, P.10 and J't.c.1) in sub plots whit:h wai: 
n:plicated thrice. 

The results n;vealed that signilicant ly higher 
ViJlucs of growth paramcters viz., number of leaves, und 
hr~nchts, leaf ctrca, plant sprcad, nodu le m1~1~ber nm.J 
W<:Jght.' (irowth constants like/\( iR, lH iR, CGR, LAI 
and I .AD as well as yidd attributes viz., number of IPl_>ds 
and tlcvcloped pods, weight o f pods, seed index, shdlmg 
per <:cm were recorded under (F2, PM1 and LP) lower 
h:vcls of fluchloralin ( F2) and pcndimct halin (_l' M ! ) 
llUpplemcn tc<.I with one hocin" at 5 W/\S and also lfl tlw 
local practi~ (U') :11 mo~ llf the s1:1gcs. Thi:sL' 
t~catinc111s fl>und supcri,,r in kceping d()Wll the weed 
count c1nt1 weed h1om:1:-.:-. with highL:r WL:l'll contn>I at1d 

phosphorus usc dlicicncy. T hc up1:1kc ur N l'K \~;,s low 
hy wcc(ls and higl1 hy crop u1llkr thcsL· 1r1.::i1 men ls. 

Minimum sL:vcrity ur rust and lc:1r spot w:1s :tlso 
not iccd in F'.!, PM 2 :111d LJ>. Migh pod, haulm :1m.l kcrnd 
yield as wcll cnL:rgy l,u tput wc1s ,llso recorded unc.kr F!, 
PM2 and LP. 

M aximum net returns per rupec invL:stcd act:rucd 
were undcr F2 followec.l by PM2 and I .I'. There w.is nu 
.adverse crkct or huth the hcrbicic.lcs on su1.:1.:cctling 
,crops of wheat, hcngal grnm and s.irtlower. 

/\s regards phosphorus :1pplicc11 i< in, high v;llucs ur 
• growth and yicld a11rihL1tL's as well as grmvth cunst,111ts 
wcrc recordctl undL'r J' 111 and l',~• lcvds or phllsphurus. 
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Density of grasses amJ broad lc:tvcd weeds as well 
.is clry weight or ,wL·ds .ind weed control elfa:icncy wcre 
high under high levels or phusph1irus. I lowcver, sevcrity 
of leaf sput and rus1 was negatively in11ucnceJ with l' ap­
plication. Pocl, haulm and kerncl yield pcr heetare w:1s 
materially high upto 40 kg 1'!0s/ha unly. 1-:nerh'Y 
c4uivale111, harvest indcx, seed index, shc lling per rcnt, 
oil and prn11:.:in content as well as its out put inne:1sed 
with P kvcl. NPK uptakL' by t:n>p ,tnd wc1:.·Us, rL·sidual 
I' present in snit and P use ellicicnt)' wL're alsl > in­
nucnccd by incrc.iscd l' applic:,tiun. 

Siunific~mt asst >eiat il >nships :md rcgrL·ssil ll1 
0 • 

crn; rtidcnts were observed hctwccn prn.l yidd/plant :1nd 
yield allributcs likL' total dry m.iltcr, h:1ulm yield, weed 
cnntrol dficicncy, scec.J index, lea f and hr,1m.:h numhcr, 
leaf area, pm.I numhcr, shelling pi:rccntage and tut :tl tlry 
mailer. Poet and lcar numher exhihiteLI prnnuunceLI 
direct effects tuw.irtls pml yicld/planl. 

J Iigh net rcalizatiu11/ntp1.:1:.· inwstcd was nutin:LI 
upto 20 kg P~<.h/h,t. 

·test crops wen.: nut suhst:mti;illy :tlt1.:r1.·l~ du1.· ll> I' 
applicatiun in rcsidut: studit:s. 

Comhim.:d 1.·ffn·t ur \\'L'l'll n1111n1I:,.. I' IL'\l.'ls \\ :ts 

nut signifir.1111 in must ur lhL' v:1s1.·s, L· :o..l·1.·p1 l'llll y11.·ld/h:1 
in llJXC,. 
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