
VOLUME : 20 : NUMBER : 1 JULY, 1994 

GAU RES. J . 20 (1) 



SUGGESTIONS FOR CONTRIBUTORS 

Gujarat Agric-JlturaJ Univcrstty· RcscJrch 
Journal ls published biannually, in January and 
July, 

Generof Requirements: 

A~iclcs must be original reports o( research 
In ~gncu1turat ~cncc, comprising Agriculture, 
Da1~y, Animal ljusbandry and Veterinary, 
Agr.1cult~ral Engmccring, Home Economics, 
Basic Sciences and Humanities Forcstr 
Fish~rics ct~., not prcvi~usiy or sim~ltancous~ 
published m any other · scientific or ~hniral 
JOUrnat. The papers arc to be submitted in dup!:~ 
c~tc inclusive of illustra~ons. They mu.st be con• 
c,sc and not ~nncccssanly elaborate. Papers arc 
accepted subJCCl to the right of minor editorial 
revision if considered ncccssary. No rc.isons will 
be given in cases of non•acccptance of the ar• 
tides. 

Articles wilf:bc accepted only from the 
author w_ho is the su_bscribcr of the journal. 

Short Cbmmunlcotlon ~ 

Short Commun tea lion should include title-of 
communication, followed 1;,y the names of 
authors and dclx1rtment of origin. The reporting 
ni~ttcr shall be a continuous. report with 
minimum references and it may not cxc~ two 
to thn.-c typed foolscaps. 

MOl'\USCript: 

Th<! n .. ,nuscript must be typed, tn double 
sr-1~on standard typewriter with pica lettering 
on or:c side of 32 cm x 20 cm pap<'r with 4 cm 
m;\rgin. The Jines of type ml,Sl be numbered on 
<'uch p.igc in the margin. No overwriting is 
admissible. 

1
, Tit.lc ·pagc should be scp.1ratc ilnd ha\e the 

~r1.10_wmg tillc of paper, authors, dep,1rtment of 
ig,n, cotnplcte nddrcss for mailing and a 

5UAA~stt'd t'Jnning title not cxn'<.'ding 40 lcttcn. 

Text should have the foll o w ing 
sub-divisions : Abstract-not exceeding 125 
words In the beginning. Introduction, Matcri.:il s 
and Methods, Results and Discussion rn.:.y i. h ,.-n 
follow. T.,c introduction should not be vc-ry 
elaborate, 

. Tables should be numbered consecuti vely 
and typed on separate sheets. The tables shou ld 
·be designed in a manner to fit 14 cm x 19 cm sp.Jcc 
onJ'rinting. Matter which is prcscntcd in chJrts 
an graphs should not be duplicated. 

Footnotes should be • numbcrcd 
consecutively and typed at the bottom of the 
pages. Th~ symbols to . be used for indic.1ting 
footnotes will be: C, t, §. -, t etc. 

Illustrations and Flgures : . 
Photographs for halftone production should 

be glossy prints with good dari and light 
contras~. l_inc d!'1~ings and graphs should be 
prepared m India mk on thick white p.ipcr of at 
least twice the size of final reproduction. Each 
illustration should carry the title of tht?papcr, the 
number of the figure on its reverse. ·They arc to 
be ~~mbcrc:d in Arabic numerals. Legends to 
ind1v1dual figures or grapl)s should be given on 
separate sheet. -

. Nomenclature Abbreviations and Unit of 
Measure etc. : 

. Unfamiliar or new terms and arbitrary, 
abbreviations should be defined which first 
used. Proprictory or ·the trade names should 
begin with capital letters. The chemical n.1mc 
should precede the trade n.:amcs, the first time it 
occurs. The Latin binomi.11 or trinomial and 
author.ity must ~ ~hown for all plants, insects 
and ~thogens_at first _l:sun~. Crop varieties (not 
cxpcnmcntal Imes and stroms) should be idcn• 
tified by single quotation· m.irk at flr;t listing 
only, C,?,, 'R,mgcr' alfa)(a (M~dicaKO saliva l.) N 
Medicago saliva L. Range ; .1nd Bothri«ola i, .. c}.,,/. 
mum var. songaria, Rupr. Gel. cl Hari ., Kin)~ 
Ranc-h. 



f 1 ij . of mcJsurcs must be In mct'.k sy~tcm • 
• " :, ~ led tn unil-. of 

All vidd of cr0ps must v,.: rC'pot • 

,,.~•ightt or m.1ss, 

Referencing : 
References shoulJ be arrangL-d according to 

1 larvard system. In the text, the rckrl·nce to 
othl't work should give th~ ~ur~Jll"K' of author 
followed by the year of pubhc.;tion. More thJn 
one p.1pcr in one year being indicated by small 
letters a, b, c $lhcr, the year. 

The list of rcfc.rcncc at the end of the p.1pcr 
should be in the alphabetical order of the sur· 
names of the first author of each p.1JX'r and 
should include author's name followed by ini• 
tials, year of public;ation, title of article, title of 
publication abbreviated in accordam:l' with the 
world list of scientific periodicals, v0!umc num• 
bcr in Arabic numbers undcrlinl'd with a line to 
indica~c bold type, and then the numlx-r of first 
and Llst page. For example : . 

. 
Karper, R. E. and J. C. Stephens, 1936. Floral 

abnormalities in sorghum, · . H"ed . 21 : 
183-94. 

' . 
Steel, R. C. D. and J. H. Torrie, 1960. Principles.and 

Pr:occdurcs of Statistics, Mc. Graw Hill 
Book Co., Inc., New York, p. 136. 

Reprints : 

Copyright: 

,he GAU Research Journ.11 i'> the 
the Gujarat Agricuitural Univwsi t x ror<.·r tyof 
illustrations published in thi s it,j,.'nJlrticlcs and 

~" 'd ~" h . r could b quok-u prov, '-'-1 t c source 1s ilCkno•··l " 1 c 
• Y ('\,J gl'tl . 

Rote of AnnuoJ Subscription : 

Rs. 20/· (in 'India) 

Rs. 10/· ((or GAU-scientists) 

Thcchcqucordcm.lnd drJft issueJ in fa vour 
of "Cujaral Agricu//ura/ University, AhmcdabaJ" 
should be sent to the Publication Unit. • 

Information for Subscriber : 

Corrcspondcncccqnccm.ing business matters 
. should · be addressed to the Publication Unit, 
Gujarat Agricultural Univers ity, Sh.i hib,lllg, 
Ahml.-dabad•380 004 (India ). 



July. 199.J 
Vol. 2(). (I) 

Editorial Board 

Dr. K. 1 anakiraman 

(Chairman) 

Dr. A. P. Vy as 

Dr. Jitublzai R.Patel 

Dr. 1. M.Dave 

Dr. D. D. Malaviya 

Dr. P. R. Godlzani 

Dr. M. L. Patel 

Dr. A run A. Patel 

(Secretary) 

Edito1ial OHice 
Puhlic:alion Uni t 

) 

Gujarat Agricul turn! 
Univer~ity, 
Shahibag, Da fnala, 
Ahmcdabad - 380 004 
(Gujarat S late;) 
lNDIA. ' 

Guj~rat Agric.11ltural University 

Research Journal 

CONTENTS 

Response of pearl-millet varieties to improved technology unde r 
rninfcd conJ 1tfons. , • 

M. K. Kliistaria, J. S. Patel, V. J. PaiJa and J . C. Puiel 1 

Seasonal incidence and effec t of minimum temperature and vapour 
pressure on the population or mango hopper Amritodus atkinsoni 
Leth in middle Gujarat. :-:: > 

J. R. Patel, A. M. S!tek/r and H. C. Ratanpara .. ........ .. .. 5 

lntercropping in cotton (Gossypium l,irsutum L.) under rainfcd 
conditions. :c:-::--, ' 

M. K. KJ,istaria, S. G. Sadaria and A .P. Gandl,i .. ........ .. ... .. 9 

Effect or drip irrigation on incidence of insect pests of sugarcane .. 

G. J. Parsana, D. D. Ma/a via and D. 1. Kosltiya ...... ...... 15 

Effect of N, P, Kand Zn on the grain yield of bajra unde r rainfcd 
conditions 0 1.1 farmers, field s in Mchsana dis t~ ujaral. 

N. P. Patel anJ G. N. Kt1relia .. ....... .... .......... .. ... ....... .... .. . 19 

Effect or polassium and hormones under nonual and higher levels 
ofN a11d P on yield and uplakc or 11~1trie111s by sun1mcr g rQundnu t , 
(A ra c It is It ypo g a ea L.). ~ 

M. S. Patel, J. D. G11nJt1lia, R. l . Da varia and 
B. A. Patel ..... ... .. .. .... .. ....... .. .. .......... .... .. ... .... .. ..... .... ...... .... 23 

Balch fcrn1 enlatio11 of lp~ a ca rnea into VFA and biogas hy lwn 
phase system. ' ::::::..... 

P. J. Marso11ia a11J K. P. Goswami .... .. .... ....... ..... .. .... >.. ... 3 I 

Sta11da rdizat io11 or n1dhod for dl' l1..'. m tin i11g avai la\i k s ul phur and 
ii~ critica l li111 il fo r low land .. padd y. < 

- ~;ljila 

JJ. S. Triwdi, I<. C. U{(/11i ,111<1 /{ . c;. Putd ................. .. .. 35 



\,)Effect of sourrc and rate of sulpbur l'crlili za1io11 011 rnslor . ., 

M. K. Patel, J. ] . Pttt<'l, P. G. Po teJ', U. G. Ft1t1el, onJ N. K. Kalyons11ndram .. .. ...... , .. ~ 

Gcnctk analysis ol'hrfn(lgcnrous popu llal ion i11 pigc(l11pca (Cojom,scajan (L.) Mi lisp.). V 
' - J 

Ii. R. Dhamd iya, A. R. Pathak and' P. P. t ;,veri .... .... ...... .. .. .... ........ ........................... 46 

Phcn(lphasnvisc study of evc1polra 11spirat ion in maize (Zea mays L. Cv. G:inga 
SHl't'd-2). 

K. /. Patel, A. M. S/,ekh, M. B. Sav,ani and A. K. Dhotre ........ .............. .......... .. ... ....... s2 

Genetic architecture of yield and its componcnls in bread ~ l optimal r111d 

sub-optimal environments. 

A. V. Aglodiya and P. T. Shukla .. ....... .... ... ........... .. ··· ·· ···· · .... .. ... ... ..... ......... ................. 56 

Cytological effects of pesticides on o~ on (A Ilium cepa L.) root tip. 

J. V. Bu Lani and P. T. Sltukla ... .. .. ..... ........ ... ...... ... .. ..... .. .. .. .... ..... ...... ...... ... ..... ......... .... 60 

Correlations and causations in f:: hickp1ea (Cicer arietinum L.). 

V. M. Sarvaliya and S. N . Goytil. .... .. .. ............ ... .. ....... ... .. .. ......... ......... ..... .......... .. .... .. . 66 

Combining ability in c~:VE~ . (Vigna unguicu/ata (L.) Walp.). 
~ . 

R. N. Pa tel, P. R. Godlzani and R. S . Fougat .. ..... .. .... ..... .. .... ...... .. .. ... ......... ..... ... .. .. .... 70 

Heterosis in relation to genera l and specific combi ning abi lity in safflower. 

H. M. Pandya t ·.nd V. D. Pa Ji/ ... .......... ...... ... ... ..... .... ... ...... ..... .. .. ... ... ... ............... .......... 75 

Diallc l cross analysis for ti lleri ng ability and kernel wei_ght in bread wheat (Triticum 
aestivum L. em. Thell) under normal, :sodic and saline sodic soils. · . 

K. B. Kathiria and R. K. Sharma ...... ....... ...... .. ..... ....... .... .... ..... , ........................ ... ...... 79 

Bota nica l materials as prolectant of g~:: ng~am Vigna radiata (L.) Wilczck against pulse 
beetle, Ca!losobruc/ws analis Fabricus-1. · 

R. P. Juneja and J. R. Patel .... ........ .... ........... .... .... .......... ......... ........ ...... .... ... .... ......... 84 

Estimation ofcconomiciHjury level andl economic thresho ld level for Heliotliis armigera 
(Humhncr) 0 11 gram cr'<)p. 

A . 1. Patel S~ 
••••••••••••••••••••••••••••••• •••••••••••••••••••••••······ ·············•··· ··············· ··················••••• 

Dcv~l<;pmcnt ,111d recovery of Elasmus nephantidis Rohwer and Triclw.,pilus 1mpil·ori1 
Ftrrn:rt , paras iloids of Opisinu a/enosella Wa lker. 

I 

M N / 1 
l).! • ( 11p11diu 11nd V. P. Miua/ .. .. .. 

••••••••••••••••••••• •••• •• ••··· ···· ···· ······ ········ ···· .. ···· ··· ···•·· ·· · 
r \ :-d 11 a! i •1: c,J ,,, .,r r firiucs agai nst sal l'lowcr aph id, Uro!e11con co111

1
,ositac (Throb,tld ). . ,.. .. . ..--:"\ 

L .' f r • JJ1111' I, J . I<. h, tel, JJ. I<.. /Jor ,11 <1 (I nd V. S. l '11td .. ... ... ........ .. ::, ... ... ... .. .. .. ... .......... \ _ 97 

- ·~--.-·-

ll \ 



icltl Sl'rcc,, · 1· • •. rng n p1gco n1lc11 , , t • • .. , g~ 110 ypcs ng11111s t 1p 1<l horns 11 11d podrly. 

M. G. Patel, J . U . Patel and p K B · I · · oou . I () I 
' . •••••••••••••••••••••••••••••••• •••••••••••••• •• •••••••••• •••••••• 

lnlN'tlllll process in rh ·· ) .. _, . . IZ<. pus ,mu botryod1plod1a mis of guava fruit s. 

K.. D. Patel and V. N. Ptulwk • ········ ............................................................... .............. l 05 

lnllul'nt'c of harmoncs and chc • .. 1, . . , • • • • , satiFum L.). Hil t'' son the gc rn1111al1 0 11 ol rnna nd~r seed (Coriamlrtfm 

R. N. S. Banafar ..................... . ................................ ... , .............................................. 111. 

Scale to measure allitud. f SMS . • • co s parllc1panls towards monthly workshop in T & V 
system. , 

• • ................................. 1 ............................... 114 Arun A. Patel, P. P. Patel llnd H L Patel 

Factors associated with adoption of _1igcr_p!0Eut'lion technology. 

R. F. T'1akor ............ .' .......... ...... ..................... ......................................... ................... 11 8 

A day in the life of rural women. 

M. R. Patel, 1. C .• Trivedi, C. P. Deslli and A. A. Plltel .............................................. 120 

Selection index study in.ch;ckpe,.a (Cicer arietinum L.). •--:-= . . 
B. H. Prajapati, V. M. Blltlrnr llnd K. R. Tltllker ........... ..... ........................................ 125 

Physical properties of pe nu_t kernels. 

A. K. Varslmey, J. N. Nandasana and R. M. Satasiya ................................................ 129 

Short Co1nn1unkations 
✓• 

Effect of sowi1tgdates on different varieties of rabi maize. 

G. J. Patel, G. N. Patel and M. D. Arlia ... .. .. ............................................................. 134 

Studies on growth a1~d N accumulation of va rious green manure crops under different 

fertility levels. 
S. M. H iremath and Z. G. Patel .......................... .. ................ ......... .. ................. ... ...... 137 

Effec t of different mulches on the yield of groundnut under rainfcd conditions. -
M. K. Kliistaria, J. S. Patel, V. J. Padia and J. C. Patel .................. .. ...... .................. 139 

Perfo rmance of rabi crops µndcr moisture stress con<lltions.Qf Bhat lrar t. 

M. I<. Khistaria, S. G. Sadaria and V. 1. Paida ..................... ..... ....... ..................... .. .. 141 

Survey ol' suga rn 111c pests in Saurashtra region. 

G. J . p";:mm, and JJ. D. Mafo, ,ia ....................... .. ..................................................... 143 

iii 



Gnmi nation anti gwwth of summn groundnut ;is i1tllucnn tl hy sect! size a·ncJ pl.rnting. 
lkpth. 

z. G. Patel, P. R. /u1111//1<1ri 1111cl V. K1111111r •• •••• •••• ........ .. . . . .... ••••• •••••••••• ••••••• ••••·········· 146 

Effect of varying k vds of seeds, nitwgc n nntl phosphati r fe rtilize r nn the growth r1 nd 
yield (lf summer grou ndnut (Aracl,is ltypogaea Linn.). • 

Z. G. Patel, N. P. Solanki and R. S. Patel .......... ....... ......... .................. .... .. ... ... .... ..... . 148 

A modified. rapid digestion method for esti mation of multiclcments in plants-(II zinc, 
copper. iron and manganese. 

K. B. Zade, R. T. Patil, \I. A. Deshmukl,, P. D. Deshmukh and N. V. Mahajan ........ ... 15 t 

Path analysis in saf~ r (Car1ha11111s ti11ctori11s L .) under conserved moisture condi-
·' • lions. 

S. Ac/wrya, L. K. Dhaduk and G. L. Maliwal .................................... ......................... 154 

Yield and yield contributingcharactcrsof sunllower(Heliant/111sanmws L.) as influenced 
by cycoccl (CCC). ~ 

H. C. Pathak and S. K Dixit ........ ..... ........ .......... ........... .... ................... ... ................. 15-3 

Heterosis for yield and yield contributing characters in upland rice. 
·-

S. R. Patel, N. M. Desai and M. U .. Kukadia ................ ....... ....................................... 162 

Estimation of losses due to rice stem borer (Scirpop!taga incertulas Wik.). ----H. V. Pandya, A.H. Shalt, M. S. Purohit and C. B. Patel ... ...... .................... . : ............ 164 

B_iology of mealy bug, Coccidohystrix insolita green (Pseudocaccidae : Homoptera) on 
p1g~pea. · 

K. K. Pa1e/, R. C.1/wla, H. V. Pandya and C. D. Patel ........ ... .................. .......... ...... 167 

Estimation of losses due to ri se leaf folder, C~wp/111/ocrocis medinalis Gucnca. 

H. V. Pa11dya;-A. H. Slt~1ft, M. S. Puroftit and C. B. Patel ....................... .. ... ............... I 71 

Record of three new pests of c~ut in Guja rat. 

M. N. Kapadia •••••••••••••••• •••••••••.......................................... ....... .. .... ... .......... ..... ....... . 173 

Life tables and intrinsic rate of increase in number of Caryedon serratus (Olivin) 
(Colcoptcra : Bruchidae) on grou ndnut. 

C. C. Patel and D. 1. Kosltiya ... .. ..................................... ................ ... .... ...... ..... ... .... 174 

Bi<~-cffi cacy of insecticides against arw~ onn, Mytltimna :"eparara \Vnlkl' r infrsting 
llHIIZC. 

V. B. Patel, S. N. Patel, N. C. Patel and T. /1'1. Bl,aarpot!a ..... .. .. .. ......... ...... .. ...... .. ..... 17ti 

iv 



Bio-cffiracyof1)l an1 lllakri-ils ·1n•11·1,,·1 /'/ ·- / / · · 1· I · 1· · J f I 
• • • ' ' ' t-' ., ~ ""'/ 11'/'( I ll t ()l/1/ f// ('/I · al , 111 1·s ll11gslorn \V l l' ll TrtllC/1111 <lc.'Sll\'1111/ L. ' 

K. P. Patel 1111cl \I. M. \111/1111<1 I HO 
•••••• •• ••••••••••• ••••••••••••••••••••······ ···· ··· ································ 

Eff1..-~·r nf Cin· k guminous host pl ants~, the growth index of'grn111 pod horn, l/,,ti<·o1·,•r1)(1 
am11gera (Hubner). .. -~ 

S. R. B/l((~ar and P.A. Blwlani I X1 
t • •••••••• • •• • ••••••••• • •••••••••••••••••• • •• • ••••••••••••••• ••• ••••••• • •• ••••••• • • 

Eva lu ation of t·hcap and easily available substrate fur mass nwltiplical ion of' Triclwdama 
lwrzianum Rifai. · 

S. I. Patel and Asltok Misltra ..... ..... .............................. ..... ........................................ I H5 

Abstracts of Ph. D. Thesis 
• 

Crop weather relationship in rnbi maize (Zea mays L.)and testing of CERES maize model 
fo r nuddle Gujarat agro climatic~ 

D. RajiReddy ........................................................................... .. ... ............................ 187 

/,' i , ud·y on I be cff ect of i rri ga tion and integrated nu Irie nt man a gc me nt on growth, y ic Id and 
~ ~uality of potato and their residual effects on succeeding summer groundnut c rop. 

L. V. Lakkad .................................................................... .. ............ ............ ......... .. .. ... 188 

V 

,, 



Response of Pearl M'II t V 
- 1 c arieties to Improved Technology 

Under ~ainf'ed Conditions 

M. K. Khlstarla• J s p • 
. • ' • • alel, V. J. Palda and .J. C. Patel 

Mrun Dry Farming Research St- • . 
• • ation, Gujarat Agricultural University, Targhadia (Rajkot) 

ABSTRACT 
A fleld experiment was conducted 0 

Tnrghadla during kharif season from 198:
8 
medium black ~oll of ~aln Dry Farming Research Station, 

pearlmlllet produdlon The results led 5 to 1986•87 to evolve suitable technology towards boosting up 
using Improved varlet;\B. J. 104 T~evea that significantly higher grain yield (15.9 q/ha) was recorded by 
yielded significantly higher gral~ (16e ;ec;m)mended fertlllur appllcatlon of 7S kg N + 37.S kg P20s / ha also 
cro mana emcnt did ' q a over traditional method (15 kg N + 25 kg P10s / ha). Improved 
s4land 848 ~ ha was act~~xert slgnlflcant Influence on grain yield of pearlmlllet. IJJ.Creased ~enefit of Rs. 
local variety of pearlmlll t bdy tusldngi Improved variety and recommended dose of fertilizer, respectively over 

e an ra tlonal fertilizer dose. • 

INTRODUCTION 

Pearl millet is one of the . important food 
crops of the arid and semi-arid regions. The 
farmers still continue traditionaJ production 
technique prevalent in the area which 
results in wide gap in the yield recorded at 
research centre and farmer's field. This is 
mainly due to differences in resource inputs 
and management practices. Use of dryland 
~echnology mainly involving the use of 
improved seeds, fertilizers, new methods of 
tillage and cultural ·practices have show_n 
consistently higher production as compared 
to traditional farming practices. In order to 
generate the information on the effects of 
possible combinations of different steps of 
improved technology on crop yields and to 
Work out efficiency of different production 

(Received on 22nd Janu., 1993) -

inputs the studies were initiated at Main Dry 
Farming Research Station, T arghadia. 

MATERIALS AND METHODS 

An experiment was conducted on medi­
um black soil of clay texture during kharif 
seasons from 1984-85 to 1986-87 at Main 
Dry Farming Research Station, Targhadia. 
The soil of ex,:,erimental plot was medium to 
low in available n"itrogen and phosphorus 
and high in available potash having soil pH 
ranged from 7_.7to 8.2. The experiment was 
laid out in randomised block design with 
three replications. The eight treatments 
combinations comprised of two varieties 
viz. , locaJ (V1 ) and improved B. J 104 (V ): 
two levels of fertilizer viz., traditional 15 kg 

2
N 

+ 25 kg P2O5 / ha (F1) and recommended . 
;~;sent address: Associate Research Scientist (Agro), Main Dry Farming Research Sta tion, GAU, Targhadia, 

adwa Road, Rajkot, Pin 360 003. 
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dose 75 kg N +37.5 kg P2O5 / ha(F2 ) and two 
crop management practices viz., local 
untreated seed, 5 kg/ha seedrate, 910 cm 
spacing and partial thinning (P 1 ) an.d 
improved treated seed, 3. 75 kg/ha seeidrate 
and 60 x 15 cm spacing (P 2 ) . The gross and 
net plot size were 15.0 x 12.6 m ~nd ·13.0 x . 
10.0 m, respectively. The experiment was 
shown after sufficient rains received during 
all the seasons. 

RESULTS AND DISCUSSION 

The data on the effect of varieties, fertil­
izer and crop management on the yi,eld of 
pearlmillet are presented in Table 1. The 
results on full graded technologv are 
furnished in Table 2. 

Contribution of varieties 

Mean yield data based over a periiod -of 
three years (Table 1) indicated that signifi­
cantly higher grain yield was recorded in 
case of pearlmillet hybrid B.J.104 (15.9 
q/ha) over local variety (12.5 q/ha) .. The 
magnitude of increase was 27.35 peir cent 
by hybrid variety over local variety. Ft eddy 
and Reddy (1978) also observed higher 
grain yield with hybrid bajra as compaired to 
prevalent variety. 

Calculation of net ICBR of impiroved 
varieties v/s local variety showed that net 
amount of Rs.· 31 .18 can · be realiZE!d by 
investing one rupee on seed of impiroved· 
variety. Inherent genetic pot~ntial of hybrid 
variety is responsible for higher yield with 
B.J. 104. The findings corroboratE! the 
reports of Sharma and Verma (1975]1 who 
also reported higher grain yield with hybrid 
variety of pearlmillet. 

Contribution ot' fertilizer 

Recommended application of fertilizer 
(75 kg N + 37.5 kg P 

2
0 5 /ha) out yieldetd the 

tradi~io~~I applic~tion of fe!"1i li~er by reco 
ing s1grnf1cantly higher grain yield of 16 ;d-
ha. An increase of 45. 16 per cent in ·r ~/ 
yield was recorded by recommended T ain 
overtraditional level. The results alsosho~ve~ 
that use of recommended level of fertilize . 

t. Th r1s ~ore rem~uner~ 1ve. e net Rs. 1.59 was 
realised by investing a rupee on the fertilizer 
The hybrid varietie_s of_ pearlmillet are highly 
responsive to ap~llcat1on _of ferti lizer which 
attributed to higher yield (Nirval and 
Upadhyay, 1979 and Gautam and Kaushik, 
1981) . 

Contribution of crop management 

Grain yield due to management was not 
significantly influenced. Reddy and Reddy 
(19.78) found no significant affect on ·grain 
yield of baj ra due to varying row spacing. 
However, marginal increase in grain yield 
was noted by adoption of improved man­
agement practices as compared to tradition­
al pr~ctices. 

Co11tribution of all the factors (full graded 
technology) 

Data presented in Table 2 on grain as 
well as fodder yield showed that di~erent 
combination of various important inputs 
responded in increasing the yields of 
pearlmillet crop. Maximum increase in aver­
age grain yield was recorded (97 per cent) 
due to application of all the three ~mprove~ 
practices (V 

2 
F p ) . However maximum net 

realization w~s 
2 

recorded in treatmen 
combination V

2 
F\ F\ (1 :20.55) followed bY 

V2 F
1 
P

2
(1 :10.14f and V

2
F

2 
P2 (1 :3.13)· 
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1:-UJLE J 
Yield of pearl millet under diffen:nr production inp u ts wit h econom ics return. 

Yield ( q I ha ) 

i Treatments 1984 - 85 1985 - 86 1986 - 87 

Grain Stover Grain Stover Grain Stover 

Varie~' 

V
1 

(ux:al) 16.6 50.4 10.1 37.3 10.7 50.8 

V: l lm proved) 22.5 36.9 12.4 29.7 12.7 37.5 

CD 5 'ic 1.45 1.46 1.01 1.93 1.56 5.74 

Fertilizer 

F
1 

(Trac.irion2!) 16.1 41.9 10.1 30.1 8.4 35.2 

F, ( Recommended) 23.0 45.4 12.3 36.8 15.1 53.1 

CD 5 9c 1.45 1.46 . 1.01 1.93 1.56 5.74 

Crop Management 

p l (Loca l) 19.0 42.6 10.2 32.8 11.6 41.3 

P
2 

(Improved) 20.1 44.6 12.3 34.2 11.9 47.0 

CD 5~ N.S. 1.46 0.01 N.S. N.S. N.S. 

N.S. = Not sign iGcanL 

ICBR = Incremental Cost Benet.it Ratio - Increased benefit divided by increased cost. 

Note = None of the inleraµ:ion was found significant. 

Pooled yield 

( q I ha) 

Grain Stover 

12.5 46.1 

15.9 34.7 

1.27 

11.6 35.7 

16.8 45.1 

1.27 

13.6 38.9 

14.8 41.9 

N.S. 

....... 

Add. /ncrea- /ncrea- Gross Net 

gram sed cost sed ICBR ICBR 

yield (Rs. I ha) beneft.L over 

(q/ha) (Rs. I ha) local 

3.42 i7.00 547.00 1: 32.18 1: 31 .18 

5.24 323.25 848.40 1 : 2.59 1 : 1.59 



4 

TABLE 2 

Yield of ~arl mlllet under dllTl'r~nt tl'(!fllllltttll~ 

Avem,c.c ricM A,J'ditimwl 

Trea/ments (q//w) 8rt1111 yield 

Gm tn .~1over (q//,a) 

\ ', Fl I\ Q.QQ 38.87 

\" F 1~ 
I I : 

10.38 42.20 0.39 

\', F:P, 14.34 52.35 4.35 

\" 1 F: P: 15.32 50.23 5.33 

\ ":F, P1 
12.28 27.12 1.29 

V 2F
1
P

2 
13.75 33.81 3.76 

V 2F2l\ 17.94 37.35 7.95 

V2F2P2 19.74 40.61 9.76 
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<,A\J Rl ~S . .1 . IQ() 
4. 20 ( I) 

romhlnntlon with economics return. 

Im r,•os,•d Im n :o 'led IC!JR Net 

cost IHmefit over ICRR 

(Us.Iha) (Rs.Ilia) local 

37.00 62.40 l : 1.88 I : 0.R8 

323.25 696.00 l : 2.15 I : I.IS 

360.25 852.80 1 : 2.36 I : 1.36 

17.00 366.40 l :21.55 l :20.55 

54.00 601.60 1 : ll.14 l : 10.14 

340.25 1272.00 l : 3.73 I : 2.73 

377.25 1560.00 1 : 4.13 I : J .13 

Reddy, M. R. and Reddy, B. V. R. ( 1978). Rcsp(lnse 
of H. 8 .-4 and 0-174 bajra to different 
levels of nitrogen row spacings. Indian J. 
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Coo onal Incidence and Effec· ·t of Mi . T. ~s . n1mum 1.emperature and Vapour Pressure on 
the Population of Mango Hopper Amritodus atkinsoni Leth in Middle Gujarat 

J. R. Patel", A. M. Shekh and H. C. Ratanpara 

. Dep~ent of Entomology, B. A College of Agriculture, 
GuJarat Agricultural •University, Anand Campus, Anand, Pin 388 110 

ABSTRACT 

The mango hopper, Amritodus afkinsoni Leth. is · an important and regularly occurring insect-pest of · 
mango in middle Gujarat. It remains active throughout the year in the cracks and crevices of the mango 
lron.k. However, maximum hopper population was found in the first fortnight of May during 1989 and 1990, 
second fortnight of September during 1988 and second fortnight of March during 1991.The population on 
twigs was found only during the period when young leaves and inflorescences were available. • 

The effect of various meteorological factdrs on population build up of mango hoppers revealed that only 
minimum temperature ( r2 = 0.64 ) and vapour pressure (r2 = 0.73 ) showed positive correlation. 

INTRODUCTION 

The mango hopper, Amritodus atkinsoni 
Leth. is an important pest of mango in the 
middle Gujarat region. Twenty five to 60 per 
cent loss in yield has been reported due to 
this pest attack ( Wad hi and Batra, 1964 ) . 
The nymphs and adults suck the cell sap 
from the young mango leaves and inflores- . 
cences resulting· shooty mould on leaves 
~d prematured fruit dropping. The popula­
ion of hoppers vary from season to season 
~r~bab_ly d~e to weather factors whi~_h !s 
f Y am,c; No information on effect of ab1ot1c 
~b • d th s is available for mango hopper an 

0 e~efore studies were carried out. in the 
s~t ard of the Gujarat Agricultural Univer­
recY, CarnpusAnand during 1988 to 1991 by 

Ord· • 
of va . ing data on ten year old mango trees 

nety 'Han ., sra, . 
~ 

(Received on 9th July, 1993 ) 

MATERIALS AND METHODS 

Ten Hansraj mango trees which were 
planted at an inter and intra row spacing of 
8 m were randomly selected for the study. 
No insecticide spray was· _given to these 
trees . The population of hopper was 
recorded at fortnightly intervals throughout • 
the year both from the trunk as well as twigs 
during morning hours by taking 5 sweeps 
each with a hand net from each tree. 

The meteorological data were recorded 
daily in the nearby Agrometeorological 
observatory. The vapour pressure was 
worked out by the following formula : 

Relative humidity'(%)= 

Actual vapour pressure 
- ------- X 100 
Saturated vapour pressure 



The simple graphical presentation were 
followed tor analysis and statistical test for 
quantifying the effect of weather param· 
eters on population of rnango hopper. 

RESl ILTS AND DISCUSSION 

The activity of mango hopper, A. atkinsoni 
was observed throughout the year during 
the study period (Fig. 1). However, the 
maximum population on trunk was 120, 
132, 680 and 1420 (hoppers/5 sweeps) 
during second fortnight of September in 
1988, first fortnight of May in 1989 and 1990 
and second fortnight of March in 19'91 
respectively, whereas, on twig it was 9, 50 
and 20.5 during first fortnight of September 
in 1988, first fortnight of May in 1989 and 
second fortnight of June in 1990 respec­
tively. Thus, it is clear from this study that 
even in the availability of leaves/inflores­
cences of mango the population build up of 
this pest was low may be due to weather 
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l ·-*. . --~ 

• I 

' ' ! / ~ 
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I ' 1' 
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effect. To find out relationsh· 
A . . 'P of ab· factors on . atk,nson,, statisti 

1 
1otic 

was carried out with regression ~~d :nah11;,~ 
tlon technique. The correlationsh· orr~1a. 
mum temperature and vapour pr: of rnin;. 
population dynamics of mango hssure on 
discussed below : 

0
PPer 1s 

The correlation study revealed th t 
night became warmer the hopper prt ,as 
t. t rt d . . pu a. ,on s a e increasing. The higher hoo 
population (75 per 5 sweeps) was obs~~~0: 

d~ri_ng all the tour years of study N ; 

minimum (20°C) temperature increased 
association with increased vapour pres,. 
sure ( 21 to 25 mm of Hg), whereas, hopper 
population remained low ( 25 per s sweeos, 
at minimum temperature less than 15~ c 
with 10 ·mm of Hg vapour pressure. 0 

assess the effect of individual parameter on 
population build up of mango hopper differ­
ent mathematical relations were tried. T' e 
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Fig. 2 : Erfert of minimum temperature and vapour pressure on population build up of A. atk.insoni. 



'IABLE 1 A atkinsoni. 
minimum temperature and vapour prrcssure on Effect on . 

Minimum . Mean hoppers/5 sweeps/ •trunk or tw,g 

temperature Vapour pressure (mm of Jig) 

5 . JO 11 • 15 16 - 20 21 -

5-10 
11-15 
16-20 
21-25 
26-30 

Average 

+ Number of observations. 

8 
14 

502 

80 

(4)+ 
(15) 430 
(3) 50 

72 

(22) ,96 

following equations were obtained to esti­
mate the mango hopper population based 
on minimum temperature a·nd vapour 
pressure (Fig. 2. ) . • 

(i) y = (0.0003954) X <3.s7) 

(where r2 = 0 .64 and n = 65) 
Y is ·number of hoppers per 5 
;sweeps 
X is prevailing minimum 

temperature 

(ii) Y= (O.Ob9275 ) X <2·75 ) 

(where r2 = 0.73 and n = 69) 
Y is number of hoppers per 5 

sweeps. 
• X is vapour pressure 

The data on population build up of hop­
per at different vapour pressure andl tem­
peratures prevailed during night hours l[rable 
1) revealed consistent increase in hopper 
population from 8 to 135 with rise in 

REFERENCE 
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tropical and subtropical trees. Entomology 

(2) 
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(3) 162 
101 

(18) 152 

(5) 
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119(26) 
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temperature from 5° C to 20 ° C ,whereas, 
reduction in hopper populations was found 
with rise in temperatu~e from 21 °C to 30° c. 
Similarly consistent influence of vapour pres­
sure was also found on population build up 
of hoppers to the extent of 80 to 152 in a 
range of vapour pressure 5 to 20 mm of 
Hg :However, hopper population was 
reduced at higher vapour pressure. 

As far as combined effects is concerned 
consistent increase in hopper population 
was observed at 5 to 20° C temperature 
coupled with 5 to 1 0 mm of Hg vapour~ 
pressure, whereas, hopper population was 
reduced with increase in temperature fro~ 
21 ° C vapour pressure more than 16 mm 0 

Hg. 

• • b oncluded Thus from this study rt may e c res· 
that minimum te~pera~ur_e and vapo~:~tinQ 
sure are two maJor ab1ot1c factors ~nsoni. 
the population of mango hoppec A a 1 

-~ • ical 5~¢ 
in India • 227-267. Entornolog · 
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lntercropping in Cotton (Gossypium hirsutum L. )Under Rainfed Conditions 

M. K. Khlstaria* , S. G. Sadaria and A. P. Gandhi 

Dry Farming Research Station, Gujarat Agricul tural University, Targhadia, Rajkot 360 003 

ABSTRACT 

Intcrcropping studies in cotton under ralnfed conditions, e,n medium black soUs, from 1977 to 85 at the 
Dry Farming Research Sub Station, Vallabhlpur (Gujarat) revealed that cotton (variety GAU-Cot-10) sown 
in paired rows (60 to 120 cm) and lntercropped with black gram or green gram was most re,nmunerative.Thls 
gave higher produr.tivity per unit area over the sole crop of cotton. Other inter-crops studied were also found 
to be beneficial as compared to the sole cotton. 

INTRODUCTION 

Crop production under dry farming 
conditions is always risky and many times 
partial or complete failure of crop is n?t 
uncommon. Therefore, it is desirable to 
evolve suitable farming practices through 
which crop production could be obtained 
under unpredictable climatic conditions. 
lntercropping is such a desirable practice 
which provides insurance in the abberant 
weather conditions. Success of intercrop­
ping is mainly decided by crop compatability, 
suitability of planting pattern and careful 
selection of crops posse~sing minimum 

• competion between base and companion 
crops. The intercropping syste~ increases 
total production in addition to assures the 
stable production in the rainfed area Rao 
and Willey (1980) and Baker (1980} . Also, 
the return from the intercropping is higher 
and more dependable than those from the 
relevant sole crop Rao et a/.(1979) . 

(Received on 29"' Sept. 1993) 

• Cotton is extensively grown in 3.17 lakh 
hectares in Gujarat State . under rainfed 
conditions either as pure or a mixed crop. 
Cotton and green gram is one of the popular 
mixtures adopted by majority of farmers of 
Saurashtra in Gujarat having medium black 
soils. Net return from the existing system is 
poor due to inadequate maintenance of 
plant population of both the crops. Devotta 
and Chowdappan (1975) reported that 
cotton and green gram sown in alternate 
rows and in paired row system with 2 : 1 ratio 
gave higher net return. The present inves­
tigation was initiated to explore suitabil ity of 
various short duration legumes as inter­
crops under cotton based intercropping 
system on medium black spil in the Saurastra 
region. 

MATERIALS AND METHODS 

A field trial on intercropping in cotton 
was conducted on medium black soil of Dry 
Farming Research Sub Station, Vallabhipur 
(Bhavnagar) from kharif 1977-78 to 1984-

• p:::--------------------------=---=----:-----:--:::-:--:-:­
GA rese~t address : Associate Research Scientist (Agronomy). Dry Farming Research Station, 

U, Ra1kot. Pin 360 003, Gujarat 
a () 



fABLE 1 

Vield (kg/ha) of intercroppin,g of cotton (GAU Cot• 10) with different legume fntercrops. 

Sr. Treatment Years 

No. 1977-78 • 1978-79 • /')8/-82 • 

Main produce By produce Main produce By produce Main produce By produce 

Seed Inter Cotton Inter Seed Inter Cotton Inter Seed Inter Cmton Inter 
Cotton crop stalk crop Cotton crop stalk crop Cotton crop sta llc crop 

fodder fodder fodder 

l 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Cotton alone 495 --- 1000 --·- 488 --·- io29 --- 1285 -- 1566 
( 90cm) 

2. Paired row cotton 494 --- 1000 --- 559 --- 977 --- 1058 -·-- 1543 
( 60 : 120 cm ) 

3. Paired row cotton 486 330 980 550 321 299 941 1286 947 604 1566 t979 
+ Green gram 
( G - J) 

4. Pa ired row cotton 509 363 1050 450 552 437 934 874 665 ➔89 13S8 I . . ,-. 
+ Black.gram 
( T - 9 ) 

5. Paired row corton 474 99 975 200 472 235 960 599 846 1 ➔7 t3 l ~ S<l~ 
+ cowpea ( P.F.) 

6. Paired row cotton 484 404 980 600 578 25 995 I SO 7-46 3S5 :5~ :JS\l 
+ Soybean (J -86) 

7. Paired row cotton 381 158 800 300 615 50 977 95 LO:'.! ➔➔ ~➔.:- ) ' . L - C 

+ Clu!>terbean 
(Local) 

8. Paired row cotton 458 91 930 • 150 536 77 951 280 Q75 -l_, - ---~! !5t'J 
+ Groundnut 
( GG • l) 

-



TA.BL£ / (con ed.) 

Years Pooled Av.* 

1983-84 * 1984-85 * 

Main. produce By produce Main produce By produce Main. produce By produce 

Seed Inter Cotton Inter Seed Inter Cotton Inter Seed Inter Cotton Inter 

Cotton. crop stalk crop Cotton crop stalk crop Cotton crop stalk crop 

fodder fodder fodder fodder fodder 

( 
15 16 17 18 19 20 21 22 23 24 25 26 

~ 
1354 -- 1466 --- 822 -- 1800 -- 889 -- 1372 

1543 -- 1445 -- 1030 -- 2186 -- 937 -- 1430 

1674 887 i476 2461 
,..,..,.. OA 1 01\l\ ,:o 885 AA1 1313 1269 ':I-YO 04 J.OVV vu ........... 

1609 355 1378 1066 1110 71 2058 51 889 343 1362 720 
, 

1485 328 1311 1640 953 318 1929 225 846 225 1297 712 

1451 3805 1435 925 1030 28 2058. 32 858 929 1402 565 

1335 421 1427 1363 1010 165 1800 617 873 168 1286 680 

1173 248 1324 1092 995 110 1880 133 827 193 1293 632 

The year wise yield data ( mean values ) of base and inter crops without statistical analysis has been. given, while statistical analysed data of converted, 

equivalent seed cotton yield is projected in Table 2. 



TABLE 2 

Equivalent seed .:()tton ~•ield ( kg!ha ) alongwith economics and different legume intercrop. " 

> 

~ 

Sr. Tremments Years ( Equivalent yield j * Expected Additional Additional Net additional 

money expected expenditure expected money 

value income over value 
Ne. 1977-78 78-79 • 81-82 83-84 84-85 Pooled over control control 

(Rs.Iha) (Rs.Iha) ( Rs.Iha) ( Rs.Iha) 

1. Cottoc u.r; ; form row 413 732 1287 1354 822' 921 4605 

( 90 cm) 

2. Paired ro\v cotton 412 840 1059 1544 1031 977 4885 260 -- . 260 

( 60/120 cm) 

3. Pai:-ed row cotton + 602 859 1493 1960 1074 1197 5985 1380 150 1230 

green gram ( G - 1 ) 

4. Paired row cottor: + 668 1375 1105 1915 1171 1247 6235 1630 150 1480 

Black gram ( T - 9 ) 

5. Paired row cotton + 444 907 935 1684 1144 1023 5115 510 150 ' 360 

Cowpea ( P.F. ) 

6. Paired row cotton + 567 885 945 1604 1041 1008 5040 534 150 285 

Soybean ( J - 86 ) 

7. Paired row cotton + 377 953 1043 1528 1084 997 4985 380 125 255 

Cluster bean ( Local) 

8. Paired row cotton + 454 907 . 1342 1386 1100 1038 5190 585 180 405 

groundnut (GG - 1) 
S. Em. ± 29 84 83 133 64 66 
C.D. at 0.05 % 89 256 250 403 194 190 
C.V. % 10.33 15.67 12.41 14.17 10.47 14.08 

Y x T lnteraction S . Em. ± = 85 ahd C. D. at 5 % = 240 

* Projected year wise data is mean values of equivalent seed cotton yield converted from the year wise yields of base and inrercrops considering market seeding price 
of seed cotton, green gram, black gram, cowpea, cluster bean, soyabean and groundnut at the rare of Rs. 500/-, Rs . 450/-, Rs, 450/-, Rs. JOO/-. Rs 225/-, Rs. 475/-, 
and Rs . 315/- per quinta\, respectively for the year 1985. -,v 



85 having low to medium available nitrogen 
and av~i.lable pho~phorous but high potash 
ovailabrl1ty. The soil was alkaline in reactio 
p n. 

The treatments consisted of two plantin 
pattern of cotton ( 1) uniform ally spacea 
rows 90 cm a~a~ and (2) paired rows (601 
120 cm ) and six inter crops viz., green gram 
(Gujar3:t-1) , Black gram (T-9), cowpea (Pusa 
f alguni), soyabean (J-86), clusterbean 
(Local) .and groundnut errect (GG-1) . One 
row of inter crops was planted inbetween 
paired ro~s of cotton ( var. GAU-Cot-10 ). 
The experiment was sown in a randomised 
block design with three replications the gross 
and net plot sizes were 7.2 m x 5.4 m and 
7.2 m x 3.6 m, respectively. 

The seeds were sown after the receipt 
of sufficient soaking rains with a seed rate 
of 2.5 to 3 kg/ha of cotton, 20 kg/ha of green 
gram, black gram, cowpea, soybean and 
cluster bean and 100 kg/ha of groundnut. 
Cotton was harvested in two to four picking 
during different years . Results were 
compiled and statistically analysed in term 
of equivalent seed cotton yield considering 
price of main product of cotton , green gram, 
blackgram,cowpea, cluster bean, soyabean 
and groundnut at the rate of Rs.500/-, 
Rs. 450/-, Rs. 450/-, Rs. 300, Rs. 225/-, 
~s. 475/- and Rs. 375/- per quintal, respec­
tively at the time of completion of experi­
ment as on (15-1 -1985). 

RESULTS AND DISCUSSION 

. The yied data of seed cotton and 
intercrops, as well as by produce obtained 
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Kii lS'li\lUA /:"/' Ill .. : INTERCHOl'l'I NG IN CO'ITON 

during different years are presented in Table 
1.Whereas, an average equivalent yield 
and economics are furnished in Table 2. 
The data on equivalent seed cotton yield 
indicated (Table 2 ) 'that the treatments 
uniform row ( 90 cm) and paired row (60/ 
120 cm ) planting of cotton did not differ 
materially for their seed cotton yield in 
almost all the years of testing and in pooled 
except in the year 1984-85 where in paired 
row system gave ~ignificantly htgh.er yield 
(1030 kg/ha ) over uniform row ( 822 kg/ 
ha). The treatment consisting of cotton + 
black gram gave significantly higher equiva­
lent seed cotton yield ( 124 7 kg/ha) over al I 
the other intercropping treatments and sole 
crop of cotton sown in uniform rows (921 kg/ 
ha) or paired rows ( 977 kg/ha) . However, 
this treatment remains on par with the treat­
ment consisting cotton + green gram ( 1197 
kg/ha ) . These results are in accordance 
with the results of Pothiraj ( 1985 ) . 

The economics of various intercrops 
revealed (Table 2 ) that both these 
intercropping system Le.cotton+ black gram 
( Rs .1480/ha ) and cotton + green gram 
(Rs.1230/ha) gave higher net additional 
return over rest of the intercropping system 
(Rs. 2a·5 to 405/ha) . Similar increase in 
monetary return in intercropping with 
legumes and cereals has been reported by 
Kalara and Gangwar (1980 ) . Thus black 
gram and green gram are the profitable 
intercrops with the base crop of cotton grown 
on medium black soils of Saurashtta. 
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Effect ~f Drip Irrigation on Incide111ce of Insect Pests of Su~arcanc 

G. J. Parsana, D. D. Mnh1·vh1• and 0 . .}. Koshlyn 

Department of Agronomy, College of Agriculture, Gujarnt 
Agricultural University, Junagadh Campus, Junagadh -362 00 I 

> 
ABSTRACT 

A study was carried out to detemine the effect of dillTercnt levels of drip lnigullun with lnullllonul flood 
method on incidence of Insect pests viz., shoot borer (Chilo i11/11scate/lus Snellen), scule ln!iect (Mala11aspis 
glomerata Green ) and mealybugs (Saccharicoccus sacchari C'..ockercll) attacking sugurcune at Main. Sul,larcune 
Research Station, Gujarat Agricultural University, Junagndh Cum pus, Junngadh during 1990-91 nnd • 
1991-92. Results of the study revealed that the maxim~•m dead hearts due to shoot borer and the hll,Chcsl 
population of mealy bugs were recorded In the treatment of minimum level of lr1igallon (0.4 CPE) but as the 
levels of irrigation Increased with drip system the dama1~e due to shoot borer and populullon of mealy bugs 
were deceased, whereas the population of scale Insect inc:reased. However Its highest population wns recorded 
in traditional flood method of Irrigation and It was minimum in treatment of 0.4 CPE. Among the vnrlous 
levels of Irrigation water with drip system, the _treatment of 0.8 CPE gave slgnltlcantJy hll(her yield than the 
other treatments. 

INTRODUCTION 

(Received on 28th Oct. 1993) 

relationship in the buildup of shoot borer 
population. Kalraand David (1966) reported 
that the population of mealy bug was higher 
under drought and dry conditions , but 
severe outbreaks of the scale insect was 
observed under high humidity due to 
frequent irrigational schedules and water­
logged conditions (Tripathi and Shukla, 
1982). 

Extensive and intensive cultivation of 
sugarcane with the introduction of new high 
Yielding varieties and adoption of modern 
agro-techniques have increased the occur­
rence of several pests in sugercane crop. 
Due to continous cultivation of sugarcane 
crop with phase plantings and ratooning 
re~ulted in maintaining the crop perennially. 
ihis being a long duration croP. it passes 
thro h Published literature has shown that the . ug different climatic conditions. The 
climatic factors such as temperature informati_on of direct effect of irrigation 
~elative humidity , rainfall , light and soil type levels on incidence of the sugarcane pests 
t;e been considered as the most impor- is verry scanty. Therefore, present investi-
da t for the survival, distribution and abun- gation was carried out under field condi-
et ~~e of insect pests. According to Hapse tions to determine the effect of different 
Sigr)1979) the maximum temperature has levels of irrigation with drip system and 
re1a' _1cant positive correlation, whereas traditional metho~ of flood Irrigation on the 
~ midity showed a negative Insect Incidence in sugarcane crop. 

esentadd-:;:::--::-:-------__::~---~-:------:::---------------
-il62 oo, ress : Professor and Head, Department of Agronomy, College of Agriculture, GAU, Junagadh 
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MATERIALS AND METHODS 
• 

An experiment was conducted at the 
Sugarcane Research Station, Gujarat Agri­
cultural University, Junagadh Campus, 
Junagadh during 1990-91 and 1991-92 for 
determining the effect of different levels of 
irrigation with drip system and local flood 
irrigation method on incidence of pests of 
sugarcane. The field trial was carried out in 
randomized block design with four replica­
tions and six treatments viz., 0.4 CPE, 05 
CPE, 06 CPE, 0.7 CPE, 0.8 CPE, and the 
flood irrigation. The crop was planted with 
pair row planting method (70 cm : 30 cm) 
using three eyes buded setts of CO-6304 
sugarcane cultivar. The lateral pipe-lines 
per treatment were installed with drippers 
capable of dripping water @ 2 lit/hr. The 
drippers were fixed at 50 cm apart on the 
lateral lines laid between two narrow rows 
of 30 cm . Drip irrigation levels were con­
trolled by fixing a separate va:lve near each 
treatment. Evaporation 'Nas recorded daily 
in morning at 8.0 a.m. through a Sanken 
Pan Evaporimeter which was fixed near the 
~xperiment area. The requirement of irriga­
tion water for each treatment was worked 
out daily on the basis of climatological data. 
It was applied to the crop by a water meter. 

Incidence of shoot borer was recorded 
by counting the number of healthy plants 
and dead hearts from net plot area. The 
data wer_e converted to per cent damage 
and subjected _to statistical analysis. In 
orde~ to determine the incidence of mealy 
bug, ,ts population was recorded from 9 sq 
?m area around buds on 4th, 5th and 6th 
intern odes of the top portion from randomly 
selected ten canes in each treatment 
Average population of mealy bug nymph~ 
per 9 ~q. cm was worked out. Similarly for 
recording the population of scale insect ' ten 
plants were selected randomly at the ti~e of 
harvest and population of this pest was 

recorded from 9 sq. cm area of th 
at top, middle and basal portio;:e buds 
cane. of the 

RESULTS AND DISCUSSION 

Data on per cent damage (Table 1 ) d 
to shoot borer indicated that among t~e 
different levels of irrigation, the low e 
· 'd f th' eS

t 
inc, enc~ o ,s pest (20.61 %) was 
recorded in the treatment of flood irrigatio 
and it was at par with the irrigation level 0~ 

0. 7 CPE and 0.8 CPE. However, it was 
increased with the decrease of amount of 
irrigation water. Thus, drip irrigation @ o. 7 
and 0.8 CPE helped in minimizing the shoot 
borer incidence . The data further indicated 
that these levels of drip irrigation were also 
found effective in reducing the mealy bug 
population and was statistically at par with 
the flood irrigation. The flood irrigation and 
higher level of water applied with drip 
system might have caused the buildup of 
high humidity which helped in preventing 
the buildup of _the pest population. Similar 
effect of humidity was also reported by 
Hapse et al. (1979) for shoot borer and 
Kalra and David (1966) for the mealy bugs. 

A close perusal of the data (Table 1) on 
incidence- of scale insect revealed that 
incidence of this pest was significantly 
increased with increase .of level of irrigation 
water. The highest infestation of the scale 
insect was recorded when the crop was 
irrigated with flood method, but was gradu-

. ally decreased with decrease in level of 
irrigation water with drip method. This might 
be due to the buildup of high humidity with 
flood irrigation which may have helped in 
the build up of scale insect population. 
T~ipathi and Shukla (1982) concluded that 
high humidity due to frequent and sched­
uled irrigation resulted in out-break for scale 
insect. Shukla and Tripathi (1979) also 
reported the similar effect of humidity on 
pests of sugarcane. 



• 18U- J ,. 
r different lcnl!- uf irr iJ,.:ntlon \\i lh ddp S)'stc m 1,nd lti ,cJIU I n d 

·f1i•rl 11 • • on11 on m et hod on i Id , f I 
~- l r .. uvnrc-anc (Pooled nwan of 1990-9 I nnd 1991 _92 ) nc cn cc o nscct 

,L• 11 • r- • 
f · 

Mdltod l . c, ·ds 
Sr. 

tl uf 
,\ cl 

irrigatiu11 irri~atio11 
'-

Incidence or pop11/11tio11 of pests 
Per n.>nt Population Population of 
dead hearts tif mea lyh11gs scale insect 
du e to shoot / /9 11ymp 1 • sq. c:m. ny mpl,/0 sq.cm. 
borer 

I . Drip 0.4 C.P.E. 30.48 49.98 8.70 
irrigaticin (33.51)* (7.07)· · (:!. QS)* • 

, Drip 0.5 C.P.E. 27.36 41.60 I l.Q7 
irrigation (31.7-l) (6.45) (3.46) 

:). Drip 0.6 .P.E. 25.15 36.72 21. 16 
irr igation (30. l 0) (6.06) (-l .60) 

~- Drip 0.7 C.P.E. 23.78 31.25 25.50 
irrigation (29.1 9) (.5 .59) (5.05) 

5. Drip 0.8 C.P.E. 22.05 28.09 34.10 
irrigation (28.01 ) (5.30) (5.84) 

6. Tradit ionhl Flood 20.61 2Q.05 57.91 
tlood irrigation (27.00) (5.39) (7 .6 1) 
method 

S.Em. ± (0.77) (0.17) (0.14) 
C D.at 5% (2.22) (0.49) (0 .-l0) 
C.Y. % (7.28) (8.10) (8.38) 

1., 
figure s in . pa ran theses ,ire tra nsformed v,ilues . 

•• Figures in p,irnnthescs are square root transformed \'alucs. 

Yield 
tonne" 1 ha. 

55.967 

69.761 

78.704 

93.690 

103.972 

95.175 

2.77 
8.4 17 
6.740 

The data on sugarcane yield revealed 
that the irrigation with the drip system @ 0.8 
?PE found significantly superior in increas­
ing the sugarcane yield (103.972 tonnes/ 
ria) which was higher than the traditional 
method of irrigation. Therefore, considering 
the Yield and different levels of irrigation on 
incidence of different pests under study, 
~rip irrigation @ 0.8 CPE was found effec­
tive in reducing the pest incidence and gave 

economic yield. However, the scale insect 
populatlon was increased due to flood 
irrigation which ('.;an be minimized with 
applying light irrigation with drip system. 
Patel et al. (1984) showed that the infesta­
tion of shoot borer was decreased with 
frequentirrigation (1320mm ofwater). Thus, 
the preseot findings are in close agreement 
of the earlier reports. 
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Effect of N, P, K and Zn on the Grain Yield of Bajra under Rainfed 
Conditions on Farmers' Fields in Mehsana District of Gujarat 

N. P. Patel• and G. N. Karella 

All India C'.o-Ordinated Agronomic Research Project, Gujarat Agriculru'ral University, 
Sardar Krushinagar-385 506 

ABSTRACT 

Experimentnl results ohtnlned on farmers', Oelds indicated that application of nitrogen, phosphorus and 
potash slgnincnntly Increased the grain yield of bajra variety "B.J.-104" In Mehsana d~trict of Gujarat State 
during 1982-83 tn 1985-86 In kharif season. The grain yield Increased with Increasing levels of nitrogen from 
N~ lo N

90 
and that phosphorus from P_

10 
tn P 

60 
over corresponding N lcveli.. WhUe It was decrcRSed with 

increasing levels of potash from K
30 

to K
60 

over con-espondlng NP levels. No slgnincant response was observed 
with the application or zinc sulphate. The highest NI CBR of Rs. 1.14 was obtained with N60P 60K30• 

INTRODUCTION 

Among the cereal crops grown in 
N.Gujarat in the kharif season, bajra 
(Pennisetum typhoides S and H) occupies 
an important place. The total cultivated area 
in the State under this crop is ·1243.1 thou­
sand ha. Out of which North Gujarat grows 

(Recei ~·ed on 12"' Oct. 1987) 

1974) and hence it assumes great impor­
tance in crop production. With a view to 
supply reliable information to cultivators an 
endeavor was made to study the response 
of bajra (B. J. 104) to fertilizer application 
and to work out its economics under rainfed 
conditions. 

bajra in 101 .4 thousand ha. under rainfed MATERIALS AND METHODS 

condition (1979-80 to 1984•85) • The The field experiments were conducted 
average yield of bajra in Gujarat State is 9.1 
q/ha, while the average yield in N. Gujarat is on bajra variety B.J, 1 °4 in four zones on 
8.2 q/ha. This shows that there is a possibil- randomly selected blocks, villages and 
ity of increasing the yield of this crop by cultivators' fields in Mehsana district of 
ad Gujarat State for four years from 1982-83 to 

Opting the improved dryland technology 1985-86 in kharif season under the All India 
coupled with balanced use of fertilizer. An 
a~dition of NPK in proper proportion will not Co-ordinated Agronomic Research Project 
give better and economical crop yields. (AICARP).Four zones were homogeneous 
Besides these, micronutrients which are in respect of climate, soils , cropping 
equa11 • pattern, rainfall, irrigation facilities etc. There 
Ind· Y i~portant. The deficiency of Zn .1n were thirty five locations selected for the 
•is 1~n soils especially in light textured soils 

W1d trials. The seed rate, raw distance and ~ spread (Kunwar and Randhawa; 
s06r_esent address : Associate Professor (Statistics) , GAU, College of Agr iculture, Sardar Krushinagar- 385 



sowing dates were respectively 5 kg/ha, 115 
cm and onset of monsoon. The soil samplE~s 
were collected prior to conducting the 
experiments from 0-15 cm soil depth as 
usual way from randomly selected fields 
and analysed for nutrient status . Texturallly 
the soils were sandy loam. The initial soil 
analysis of the fields indicated that pH, 
organic carbon and electric conductivity 
ranged from 7.2 to 8.9, 0.20 to 0.85 per cent 
and 0.05 to 0.88 m.mhos/cm at 25 °C; 
respectively. The available status of N, P 
and K ranged from 160 to 405, 12 to 81 and 
180 to 700 kg/ha; respectively. The DTPA 
extractable zinc is in the range of deficient 
to marginal in status in these soils. The 
rainfall (mm) distribution from June to Sep­
tember for four years is given in Table-2. 
The fol lowing twelve treatments were testE~d 
in a randomised block design. 

Sources of N, P and K were urea, sing1le 
superphosphate and muriate of potash ; 
respectively, while Zn was applied as zinc 
sulphate. All the phosphorous, potash, zinc 
and half the nitrogen were applied by driill­
ing just before sowing and rest of the nitro­
gen was topdressed after abouttt1ree weelks 
from sowing. 

RESULTS AND DISCUSSION 

The results of 35 trials presented in 
Table-1 revealed that the response to nitro­
gen application was significant at each lev1el. 
It increased signifi cantly with increasing 
levels of N from 30 to 90 kg/ha.The results 
are in agre ~~ment with those reported lby 
Kum ar anL1 Sardana (1 973) ar·,d Pal and 
Kaushik (1973). The increase in yield due to 
30, 60 and 90 kg N/ha over control was 
10.~4. 20.40 and 25.87 per cent respEic­
tive!y. f° hA , -:sr•ons(?. was positively corre-

20 

lated with the net profit of Rs. 138, 328 and 
402 per hectare. 

The response to P application in theforn, 
of S. S. P. was significant over correspond­
ing N levels. The response was increased 
with increasing levels of P from 30 to so kg 
p O /ha. Significantly the highest response 
(429 kg/ha) was obtained with P 

60 
in pres­

ence of N90 with net gain of Rs. 792 per 
hectare. 

The response to potash application was 
decreased with increasing· levels of K from 
30 to 60 kg ~O/ha over corresponding NP _ 
levels, the difference being significant at 
each level. The highest profit per rupee 
investment was obtained when 30 kg ~0/ 
ha was applied alongwith N

60
P 

60
. The 

results are in close conform~ty with those 
reported by Sekhawat et al. (1972) and 
Ramkala et al. (1983) . 

Zinc application did not produce the 
significant yield difference. It might be due 
to marginal Zn status in the soil. The results 
are in agreement with those reported by 
Ramkala et al. (1983). 

The grain yi~ld ofbajra varied from year 
to year with the fertifizer applications. Low 
magnitude of yield was observed during_th~ 
years 1984-85 and 1985-86 which migh 
be due to low rainfall (Table-2). 

• t the The data in Table-1 also depic . 
. . p It 1s 

economics of fertilizer use 1n b31 ra cro h • rus 
evident from this table that phosp O 

. 
. n 1n· 

application in combination with nitrog~ r 
. h profit pe 

creased the net profit and t 8 h·gher 
. t· of I rupee invested. The appl1ca ion . h NP 
. • wit 

level of potash in combination rofit per 
decreased the net pr?fit and th~ Per rupee 
rupee invested. The highest profi Pk N/ha 
invested was obtained when 60 ~ 
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7;,1 lf/.h. I 

i,;ffrd of N, P, K 11nd Zn on the grnln y ie ld of h,\jnt. 

7i',·1m,•111 Yield ( ks/ha ) Ave. R e.\p. Per Cos/ Value Net Ne! No. 82-83 8.J-8,f 84-85 85-86 yield over uni! of of prof- prof-
con!- resp- f erti. add. fit ii /Re-
ro l onse yield tn ve s--

k1:!ha (Rs.) (Rs.) (Rs.) lment 

N p K 
T - 0 

I 
0 (I 18()2 1502 887 845 1264 

T, -30 () 0 2095 1625 1015 991 1413 149 4.97 159.9 298 138. I 0.86 
T -60 0 

I 
0 2189 1826 1215 11 29 1599 324 5.40 31 9.8 648 328.2 1.03 

T -90 0 
J 

0 2358 1910 1350 1275 1705 441 4.90 479.7 882 402.3 0.84 
T -30 30 s 0 2 163 1637 1224 1340 1575 311 5. 18 394.2 622 227.8 0.58 
T -60 30 

~ 
0 2432 2094 1375 1475 1827 563 6.26 554.1 11 26 57 1.9 1.03 

T -60 60 
7 

0 2586 2080 1423 1593 1901 637 5.31 788.4 1274 485.6 0.62 
T

8 
-90 30 0 2633 2287 1573 1639 2016 752 6.27 714.0 1504 490.0 I. 11 

T
0 

-90 60 0 2771 2361 1702 1774 2134 870 5.80 948.3 1740 791.7 0.83 
T -60 60 30 

lfJ 
2788 2408 1719 1878 2181 917 6. 11 855.9 1834 Q78. J 1.14 

T1/>0 60 60 2826 2464 1854 1987 2267 1003 4.78 1083.3 2006 922.7 0.85 

T -90 60 60 
12 2847 251 l 194 1 2074 2329 1065 4.54 1161.1 2130 969.0 0 .83 

+ Zn 
25 

S. E. 69 97 61 66 37 

C. D. at 5 % 137 194 122 131 73 

No. nf Expls. 8 9 9 9 35 

·111c price o f N, J>, K, Zn & b~jrn were 5.33, 7.8 1, 2.25, 3.11 & 2.0 Rs./kg respectively. 

'JA /JI.I, 2 
Av-.: rn~c rainfall (mm) in Mc hsann dl<i lrict. 

M rmf/1 .June .July August September October 
Y,, ar 

I l>X2 -83 25. 9 21 6.6 163.7 8 .5 

I QI0 -84 '1 7 0 241. 7 3 1-1.6 115 () 

I 98'1 -XS 2 ').() 161. 2 468 2 37. 2 

I 4 8<i-8 6 I 58.0 511 0 1-- .ll 30.0 
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was applied along with 60 kg P2O/ ha. The 
results are in close conformity with those 
reported by Sekhawat et al. (1972) and 
Ramkala et al. (1983) . 

Zinc application also resulted in the in­
crease in the net profit but did not effect unit 
profit. The highest net profit was obtained 

~ nwm, J. S and Randhawa. N. S. (1 974). Micro 
nutrient research in soils and plants in 
Indi a. A review. Indian rouncil of 
Agricultural Research Tech. Bull (Agric.) 
No. 50. 

K umar. P. and Sardana, M. G.(1973). Economic 
analysis of fertil izcr trai Is on pearl millet. 
Indian J. Agric. Sci. 43 : 8 17-20. 

Pal. M ahendra and Kaushik, S. K(l 973). Nitrogen 
for tiliztttion in hybrid pearl millet under 

with N,mP 60K30 • The results are in agreern 
with Ramakala et al. (1983) . ent 
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ABSTRACT 

The ,~suits or a field experiment conducted during summers of 19tJS to 19M7 on Typlc lJslothrcpl'! tesllnl( 
three hom10ne treatments i·iz., contml (H.)1 two sprays of SO ppm GAJ (H1) nnd 50 ppm IBA (H

1
) lndlvidunlly 

Rnd in combination with four levels of fertilizer u-ealmenls viz., 25 : 50 : O (1-\-1.e. recommended dose), 37 .5 
: 75 : O (F2), 37 .5:75:37.S (F) and 37 .5 (25 hnsal + 6.25 + 6.25 ns follnr spray of urea) : 75:37 .5 (F) rcvenlcd 
that spraying of 50 ppm IBA (H2) slgnllicanUy Increased the pod yield (2169 kg ha·1) 

1 
N, P nnd K uptake 

by pod and haulm as well as oil and protein cont.ent In kernels. The same trend was nlso noted with fertl,llzer 
u-catmenl,; F3 Rnd F4• But splitting of 37 .S kg N Into 25 kg bnsal nnd 12.5 kg N in two equal sprnys of urea 
(2 %) solution with incorporation or K and IBA rurther boost" the groundnut production. The treatment 
combinations Hl ~ and H0F 3 out yielded the other treatment combinations in respect lo pod (2306 kg h·a·1) and 
haulm (2721 kg ha •1), respectively. The higher N, P and K uptake were recorded with H

1 
and F-1 treatment~ 

individually and that or only N uptake hy haulm was with their comhination. The highest ·vP~ ues of N 
concentration in haulm (t.67 % ), or P concentration In pod (0.30% ), or harvest Index (50.3), or oil content in 
kernel (49.2 %) and of protein content (28.5 %) were recorded in treatment combinations H

1

F
2

, Hl,, H
1

F
3

, 

H F and H
1
F , respectively. 

I J I 

INTRODUCTION 

The Saurashtra region of Gujarat is a 
bowl of the groundnut production in India. 
The cultivating of summer groundnut has 
increased considerably in the area where 
irrigation facility is available. Spraying of 
hormones (I BA & GAJ increased the growth 
and yields of summer groundnut (Patel et 
a/., 1988, Gundalia et al., 1990) wh_ich 
naturally demand more nutrients. Dubey 
and Shinde (1986) reported that groundnut 
has low requirement of P but high of K which 
not only improve both the yield and quality 
of kernels but also increase the transfer of 
Nfrom the haulm to the kernels. The present 
study was, therefore, conducted to investi­
gate the combined effect of K and 

hormones (I BA & GA3) in normal and higher 
levels of N and P during summers of 1985 
to 1987 on calcareous medium black soils. 

MATERIALS AND METHODS 

The twelve treatment combinations 
consisting of three levels of different hor­
mone treatments viz., (i) control (H0), (ii) two 
sprays each of GA

3 
(H 1) and (iii) I BA( H) 

both @ 50 ppm at 40 and 60 days after 
sowing and four levels of fertilizer treat­
ments viz., (i) 25:50:0 (F ,) , (ii) 37 .5:75:0 
(F ), (iii) 37.5:75:37 .5 (F J and (iv) 37 .5 (25 
b;sal + 6.25 + 6.25 as toliar) : 75:37 .5 (F) 
of N:P 

2
0

5
: ~O ha·1, respectivelywereteste~ 

in randomised block design with four repli­
cations on highly calcareous (31.8 to41 .0%), 

-Present address : Principal, College of Agriculture, GAU, Sardar Krushinn~pr. 
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mildly alkaline (pH 7.7 to 7.9) and well 
drained si lty clay to clay textured soi ls (Typic 
Ustochrepts) of the Instructional Farm of 
the College of Agriculture, Junagadh. The 
soils were fairly well supplied with nitrogen 
(organic carbon 0.63 to 0.88 %), phospho­
rus (available P ,,0

5 
25.4 to 45.0 kg ha-1

) and 
potassium (available K2O 224 to 265 kg 
ha·1). The required quantities of N, P and K 
as per treatments were applied as urea, 
single super phosphate and muriate of pot­
ash, respectively in the previously opened 
furrows before sowing except in the split 
dose of Nin treatment F

4
, where 25% N was 

applied in two equal sprays on foliage 
through 2% urea solution at 40 and 60 days 
after sowing. The variety 'GG 2' was used 
as the test crop and it was sown 30 x 30 cm2 

apart using 125 kg seed rate per hectare. In 
all 13 to 15 irrigations and two to three 
sprays of dimecron to control aphids were 
applied as and when required during differ­
ent years and three each of hand weedlings 
and interculturing were carriedout during 
the every year. The crop was harvested at 
maturity and yields were recorded after 
sundry. The oil content in kernel was 
estimated by NMR and the N content in 
kernel, pod and haulm was determined 
using Kjeldahl 's method as suggested by 
AOAC(1960). The powdered pod and haulm 
samples were digested in a diacid (HNO

3
: 

HC104 , 3 :1) mixture as described by 
Johnson and Ulrich (1969), P and K from 
the acid extract were determined by follow­
ing the standard procedures (Jackson, 
1967). 

RES (JJ ;rs AND DISCUSSION 

F:ffcct of hormone 

The pooled data of pod and haulm yields 
(Table 1) showed that spraying of I BA(@ 50 
ppm)not only significantly increased the 
pod yield (2169 kg ha 1) over that of control 
(1945 kg ha1 >also improved the quality of 

the produce in terms of harvest index, shell­
ing percentage, 100 kernels weight and oil 
and protein contents of the kernels 
(Table-1) . These findings are in agreement 
with those observed by Patel et al. (1988) 
and Gundalia et al. (, 990) . The increase in 
yield and improvement in quality seem to be 
due to enhancement and regulation of physi­
ological processes like relative growth rate, 
photosynthesis rate and dry matter 
accumulation by the application of plant 
regulators. The results (Table-1) further 
revealed Jhat spraying of I BA @ 50 ppm 
significantly increased N, P and K uptake to 
the tune of 74.3,5.05 and 12.8 kg ha-1 

respectively by pod. However, the uptake of 
these nutrients by the haulm and their con­
tents in pod and haulm remained unaf­
fected by the harmones. 

Effect of Potassium 

Incorporation of potassium alongth with 
N and P (F

3 
and F4 treatments) significar.tly 

increased the haulm yield (2557 and 2499 
kg ha·1), respectively in the pooled but the 
pod yield (2126 kg ha1

) in the pool failed to 
show significant effect. Of course, during 
two out of three years, treatments F

4 
had 

recorded significantly higher pod yield (264 7 
and 1632 kg ha-1) over the normal recom­
mended (F,) as well as higher (F) dose of 
fertilizers. Similarly, treatment F proved 

. 3 

significantly superior to F, during these years 
(Table-1). Such favourable effect of N appli­
cation on this crop was also reported else­
where by Dubey et al. ( 1986), Dubey and 
Shinde (1986), Lombin and Singh (1986). 
The potassium is known to accelerate the 
synthesis and translocation of fatty acids 
and enhances the synthesis of the esters in 
the seed (Weber, 1985) and reduces water 
loss and thereby increases the dry matter 
production (Beringer, 1982) . In the present 
case also, the application of K seemed to 
have increase the transfer of N from the 
haulm to the kernels and thus improved 



TABLE I 
Effect of hormone and fortiliz<-'r treatments on yield and q ua lity of summer groundnut (GG 2). 

Treatment Yield (kg ha·1) Harvest Shelling 100 Oil Protein 

Pod Haulm Index (%) kernels content content 

1985 1986 1987 Pool wt.(g) • (%) (%) 

Hormone treatments 

H
0
-control 2406 1387 2041 1945 242[. 42.47 70.4 35.l 47.9 22.8 

HI-GA, 2397 1307 1987 1897 2441 41.90 70.7 36.0 48.4 23.1 

H:-fBA 2691 1552 2266 2169 2490 47.00 71.1 37.0 48.6 '-i! 7 

C.D.@ 5'k 112.0 105.9 139.0 67.5 NS 1.89 0.46 1.57 0.15 1.55 
H x year NS 

Fertilizer ~atments 

F l 2386 1243 1997 1876 2390 42.9 70.9 34.0 48.6 21.6 

Fz 2406 1238 2123 1949 2366 44.0 70.2 36.4 48.7 25.6 

F3 2472 1547 2172 2064 2557 48.8 ~ 70.7 37.0 48.4 2 · 8 

F, ·2647 1632 2099 2126 2499 4~.3 71.1 36.8 47.5 :j C.D. @ 5% 129.4 L22.3 NS NS 145.3 2.18 0.54 1.75 0.17 

F x year 135.1 



TABLE2 
Effect of hormone and fertilizer treatments on K content and nutrient uptake by pod and haulm. 

TreatmDII K content (%) Nutrient uptake (kg h«-1) 

Pod Haulm Pod Haulm 

N p K N p K 

Hormone treatments 

I\, 0.66 0.47 69.5 4.31 11.6 38.2 2.61 11.5 
H 1 0.65 0.45 46.6 4.29 11.2 37.6 2.70 11.4 

~ 0.62 0.44 74.3 5.05 12.8 40.3 2.61 12.0 
C.0@5% NS NS 3.54 0.27 0.52 NS NS .NS 

Fertilizer treatments 

F l 0.57 D.47 63.1 4.22 10.7 36.8 2.60 11.5 
F:c 0.59 0.43 • 66.4 4.41 11.5 37.6 2.66 10.l 
F; 0.60 0.48 69.8 4.72 12.3 41.1 2.81 12.3 
F, 0 .61 0.50 71.8 4.88 13.0 39.8 2.77 12.5 
C.D . @5% 0.02 0.04 4.09 0.31 0.82 . 3.22 NS 1.52 



T.4BLE3 
Jnt.eraction effect of tmnnonc a nd fertilizer treatments on yield, quality, content and uptake by summer groundnut ( GG 2 ). 

Trea'tmenJ Pod yield (kg Ira· 1 ) Haulm Harvest oil Protein N cont- P cont- N uptake 

1985 1986 1987 Pool yield index cont- content en.tin ent in by haulm 

(kg ha · 1) ent (%) haulm pod (kg ha·1) 

(%) (%) (<ii) 

I\F1 2125 1113 2021 1753 2273 42.0 48.3 21.7 1.42 0.26 32.4 

Hl: 2483 1258 2060 1967 2330 44.9 41>.8 25 ... 
-~ 1.56 0.29 36--5 

HCF, 2479 1554 2038 2024 2721 39.3 47.5 22.2 1.64 0.26 44.6 

f\-F, 2438 1621 2046 2035 2388 43.2 47.2 22.1 1.66 028 39.4 

HF. L-333 1113 1688 1711 2250 41.1 48.2 28 -. .) 1.65 0..30 36.. -

H.F. 2375 1150 1992 1839 2379 40.5 48.2 24.2 1.56 o:, ~--_ __, 

Hls 2417 1433 2150 2000 2583 44.9 49.2 243 1.52 0..:8 36.S 

Fl, 2463 1532 2117 2037 2550 -W.l 47.8 22.l l - ., ..:,_ o_:- -., -.:,, ~ 

Hf: 2700 1504 2283 2162 2647 45.6 49.l 23.6 1 --_..:, ) .2- - -- -:,:;, _ 

H.F. 2500 1304 2317 2040 2389 46.5 49.0 '273 : .6- ~~ - ·-- -- -
H..f. . , 25::1 1654 2329 2168 2366 50.3 48.5 253 ~-54 : '-""9 

_.,. 
:, -

HJ', 3012 1744 2133 2306 2559 45.7 47.6 23_: l ..SS J ~ ~~ 

C.D.@ St; 135.l NS NS NS 247 3.78 0.29 3.!0 ) , ... 
'- - ,- "I- - ' 

Hxfx year 233.9 



iA!JLE 4 

Economy of hormone and fertilizer treatment combinations of summer groundnut (GG 2). 

Treatment Yield (kg ha • 1 ) Additional yield Addition Addition Net income Net cost 

over control mcome expendi- (Rs. I ha·') benefit 

Pod Haulm Pod Haulm over ture over ratio 

control control (NCBR) 

(Rs I ha·') (Rs. I ha·') 

HOF) 1753 2273 

Hl: 1967 2330 214 57 2211 345 1866 · 1:5.41 
H

0
F

3 2024 2721 271 448 3171 516 2754 1:5.34 

HOF◄ 2035 2388 282 115 2964 596 . 2368 1:3.97 
Hl , 1711 2250 42 23 3682 

Hl: 1839 2379 86 106 993 4025 

Hl 3 2000 2583 247 310 2474 4197 

HIF◄ 2037 2.550 284 277 2843 4197 

Hl, 2162 2647 409 374 4095 980 3115 1:3.18 

Hlz 2040 2389 287 116 3015 1325 1690 1:1.28 

Hl3 21 68 2366 415 93 4266 1496 2770 1:1.85 

Hf4 2306 2559 553 286 5888 1496 4392 1:2.94 . 

Price considered : Pod Rs. 1 OOOg •1
, Haulm Rs. 125 g •1, N Rs. 6.96 kg·1 as urea, P

1
0s Rs. 7.92 kg·1,~0 Rs. 2.96 kg·1, GA, 12ff Rs. g·1, IBA 30 g·1, cost of 

one spray Rs. 40 ha·' CO'.>t of fe rtilizer application Rs. 60 ha·1. 

IV 
00 
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both the yield and quality of the kernels 
(Dubey and Shi~de, 1986) , The superiority 
of F" over F, ts thus attributed to the 
favourable effect of foliar spray of urea 
solution. 

The results (Table" 1) further showed 
that the harvest index and shelling percent" 
age significantly increased with F and F 

3 4 
treatments, respectively over the others. 
However, these two treatments significantly 
increased the 100 kernels wt. over F 

1
. The 

results are in close agreement to those 
reported by Dubey et al. (1986) and Umar et 
al. ( 1991) . On the contrary, the significant 
reduction in protein content was recorded 
both in F 3 and F 4 treatments. The results are 
in accordance with the findings of Dubey et 
a/. (1986) , who noted reduction in the 
protein content from 24.62% with 20 kg 
1\0 ha •1 to 21 .62% with 40 kg ~O ha •1. 

Similarly, tr~atment F 4 significantly 
decreased the oil content in kernels. Of 
course such reduction in the oil content 

I 

was not observed with treatment F 3• The 
probabi'e reason for such reduction in F 4 

treatment could be due to the dilution effect 
as the seed yield increased with this 
treatment. 

Significantly the highest K content in the 
pod (0.61 %) and haulm (0.50 %) was 
recorded with the treatment f 4, followed by 
F, (Table-2). This observation is in conf?rm­
ing with that made by Lombin and Singh 
(1986) and Dubey and Shinde (1986): w~? 
noted that K application increased s1grnf1-
cantly only the K content of haulm and N 
content of kernel. However, Dubey and 
shinde (1986) recorded significant in~rea~e 
in the content of all the macronutnent in 

kernels with increase in K levels. The maxi­
rnum N, p and K uptake by pod and of K by 
haulm under treatment F 

4 
and that of N and 

P by haulm under treatment F J suggest that 
the incorporation of K along with N and P 

seemed to have helped in the absorption of 
these nutrients by the crop, which mani­
fested itself in significantly increasing the 
groundnut production. The results are in 
accordance with those reported by Dubey 
and Shinde (1986) . 

Interaction effect 

The results in Table 3 showed that signifi­
cantly the highest haulm yield (2721 kg 
ha •1) was noted with treatment combination 
H

0
F

3
, followed by H

2
F

1
, H

1
F

3
,H

2
F

4 
and H

1
F

4 

in that order, which were at par. with each 
other but were significantly superior to H0F1 

(2273 kg ha •1). While in case of pod yield, 
although the maximum pod yield in pool 
(2306 kg ha •1) was recorded with treatment 
combination H2F 4, it did not reach the level 
of significance as treatment X year ( Y X H 
X F) interaction was found significant. How­
ever, it had recorded the maximum pod 
yield of 3042 kg ha·1 in 1985 and maximum 
pod yield 1744 kg ha •1 in 1986. 

. The data in Table 3 revealed that signifi­
cantly higher harvest index (50.3) was noted 
with the treatment combination H

2
F

3
. 

Although the minimum harvest index (39.3) 
was noted with H0F 3 . but it was at par with 
the control (42.0).The treatment con ,i.>ina­
tion H2F2 proved significantly superior to 
control. In general, reduction tn the oil 
content was noted with the treatment 
combinations H0F2 (46.8), H

0
F

4 
(47.2), H

0
F

3 
(47.5), H2F4 (47.6) and H,f 2 (49.0) had 
significantly higher oil content over control 
(H0F1 - 48.3%). The remaining treatment 
combinations were at par with the control. In 
case of protein content, only treatment 
combinations H,F, (28.5), H

2
F

2 
(27.3) , Hl,F

2 
and H2F 3 (25 .3%) recorded significantly 
higher values than control (21 .7%), while 
the remaining treatment combinations were 
at par in their effect with the control.In 
respect to phosphorus content in the pod, 
the treatment combinations followed the 
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order~ H1F1 > HoF2 = H2F2 = H2F3 = H2F-1 > 
H F = H F which were found superior to 

0 4 1 3 
the control (H

0
F

1
) while remaining were at 

par. In case of N content and its uptake by 
haulm, all the treatment combinations were 
found significantly superior to the control , 
except H

1
F

3
, and H

1
F

4 
in case of N content 

and H
0
F

2
, H,F, and H

1
F

3 
in case of N uptake 

by haulm . The treatment combination H0F 3 

outy ielded the other treatments in respect 
of N uptake by haulm (44.6 kg ha·1

). 

Economic consideration 

The results presented in Table 4 showed 
ths.t the treatment combination H

2
F 

4 
gave 

the maximum additional pod yield of 553 kg 
ha·1 and haulm yield of 286 kg ha·1 accuring 
net additional return of Rs. 4392 ha·1 • 

However, H
0
F 

3 
also gave additional pod 

yield of 271 kg ha·1 and haulm yield 448 kg 

REFERENCES 

AOAC ( 1960). Offical Met hod of analysis of 

• 

the Associa tion o f official Agricultural 
Chemist pp. 287 Horv itz Washington, 

D. C. 

Bringer, H. ( I 982). Potass ium requirement of tropi-

Dubey, 

Duhty, 

cal crops and phys iological functions of 
potassium in phosphorus and potassium 
in the tropics. T he Malaysian Soc. Soil 
Sci, Malaysia, 271 -283. 

S. K. , N. Ray, .J. K. Sharma (1986) . 
Effect of P and K doses on the yield 
attributes, yield and N content of kernals 
in groundnut (Arucis hypogae_a L.). Indian 
Agriculturis t 30 (4) : 269-273. 

S. K. , D . A. Shinde ( 1986). Effect of 
phosphate <1nd potash application on pod 
yie ld and upt ake of micronu trients by 
groundnut. J. Jndiun Soc. Soil Sci. 34 (2) 

302-304. 

Gundalia, J. D., M. S. l'at cl, M. 11. l'atcl aml 
P. G. Yildhcr( !990) . ( in,u11dnut response 
to growth regulators. G/\l/ Ues . .I. 16 
: 60-62. 

Jackson, M . L. ( I ()67). Soil Ch emica l Analysis. 
Prenticc-llall of I ndia Privat e Limited, 

h 1 • t dd. • 30 
a· accunng ne a 1t1onal return of R 

2 
h ., Of H F s. 754 a- . course, 2 1 also gave addl 
pod yield of 409 kg ha·1 and haulm y:~~nat 
374 kg ha •1 with net additional return of R of 
3115, over the normal recommendat· s. 

t. . HF ion prac ice 1.e. 
0 1

_ 

The foregoing results suggest that incor­
poration either of I BA with the recommended 
dose of fertilizer (25:50:0) or of potassium 
(37.5 kg ~O ha •1

) with higher levels of N 
and P (37.5 : 75) significantly increased pod 
yield, however, combined incorporation of 
I BA as well as of potassium did not much 
improve the yield. But spliting of 37.5 kg N 
into 25 kg basal and 12.5 kg N in two equal 
sprays of urea (2%) solution with incorpora­
tion of K and I BA as above further boosts 
the groundnut production. 

Johnson, C. M and A. Ulrich ( 1969). Analytical 
Methods f or use in plant analysis. Ca li­
fornia Agric. Exp. Stn. Bu ll. 766. 

Lombin, G. and L. Singh ( 1986). Fertilizer re­
sponse of groundnut (Arachis hypogaea L.) 
under oontinuous intensive cultivation in 

Patel, 

Umar, 

Weber, 

the Nigeri an Savannah. Ferti. Res. 10 : 

43-58. 

M. s.·, J. D. Gundalia. R. L Davari a 8nd. 
P. G. Vadher (1988). Yield iind quality ot 

( I • 1.. ogaea L)i\S summer groundnut A rac 11s ,,yp 
d IS ·ind l'.ffl· 

influenced by growth rctar ct n • . . -s · 773· 
moters. Indian J. Agne. Sc,. !I • 

775 . 

S. N. N. R. K. Abrid , and 
( l 99 l ). Intl uence of 11Jdcd . 
the drought rcsis t11 ncc ot 

potassium Res. 1 : 53 -6 l. 

){. S. twivcdi 
• Oil 

ii..il!ISSI uni 
gn11111J11U l J. 

. in sc.1il 

l ',. J. ( L9" 5). RClle of po tass1un1 • /1urt 
" • ;\ ~ft(II 

metabolism. In : J'vtas:,·ium '." . •0 r [nlll r-

lt 0 . Munson (Ud) Prot--ccJin~:. 1'hl1s11hnl~ 
• Potash an national Symp,.)s1um._ ' J lJ 

4 76-4 • 
lnslil ulc, At lanlll. PP· ~ 



Batch Fermentation of lpo,neu Cu.-nea into VFA and Biogas hy Two Phase 
System 
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Department or Agricu ltural Chemistry and Soil Science, Gujarat Agricultural University, Junagadh- 362 001 

ABSTRACT 

Dried and green ipomea leaves were anaerobically fermented at 6.7% total solids concentration at J7°C 
lhrou~h batch fennent.allon two phase system. 1l1e maximum volatUe fatty acid (as acetic acid) was produced 
rroni dried lpomea (7.38 g acetic acid/litre) and green ipomea leaves (8.46 g acetic acid/litre) after 3 days of 
digestion. After these Orst flush of VFA flltered and plant material was again Incubated after water charging 
and additional ~covery of VFA during this second Dush was 31 and 13 per cent of the total VFA productlqn 
(llrst nush + second Oush) observed from dried and green lpomea leaves after the dJgestlon of 4 and 2 days 
respectively. The pH changes during digestion were also observed. Blogas produced from methanogenic phase 
the VFA of Orst flush was 433 ml and 436 ml/g dry weight of drfed and green lpomea leaves with methane 
content 63.6 and 64.6 per cent respectively . . 

INTRODUCTION 

Utilization of agricultural and animal 
wastes as an energy sources has received 
wide atte.ntion recently. Wolf and Keenan 
(1973) suggested a two stage digestion of 
dog food and similarly for plant residues 
(Neelakantan et al., 1978) with reference to 
anaerobic fermentation for methane 
(biogas) production. Hence, in the present 
study, the possibility of anaerobically 
digesting dried and green ipomea leaves to 
Yi.eld volatile fatty acids in the first stage 
digester was attempted and the plant acids 
so produced were fed into a second stage 
rnethanogenic fermenter for the production 
of boigas. 

(Received on 61
" Aug. 1993) 

MATERIALS AND METHODS 

The dried and green ipomea leaves were 
obtained from the road side of GujaratAgril. 
University, Anand. The culture inoculum was 
obtained from an active ipomea leaves 
fermentation system maintained for the last 
16 weeks. The ipomea leaves were analysed 
before and after fermentation for volatile 
solid (Jones and Warner, 1969) , organic 
carbon, Total- N (Jackson, 1967), cellulose 
(Updegraffs, 1969), hemicellulose (Deschat­
elets and Yu, 1986) and lignin (Ranade and 
Gadre, 1988) while VFAwas determined by 
distillation method (Krom an et al., 1967) 
and pH by pH meter. 

A slurry containing 6 . 7% TS was 
prepared by mixing finely ground dried and 

, -.::-------------------::::-:---::-:--.--:-:-:-:--:-:---:----------
~r:resent address : Professor and Coordinator, RBDTC, Sheth M. C. College of Dairy Science, G ujarat 

ultural University, Anand- 388 11 0. 
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green ipomea leaves .. The samples_ were 
charged in 250 ml conical flask to which 10 
ml starter inoculum was added. The flasks 
were stoppered with one pored rubber tube 
which dipped into water in a beaker to 
prevent entry of air in to the flask. The flasks 
were incubated at 37°C and co~tents of the 
flasks were shaken for 2 minute daily for 5 
days. The pH and the VFA produced in the 
tlask were measured daily. In the second 
flush of \/FA produced, the plant material 
was fi ltered · on the day of maximum VFA 
production and flasks transfered and 
charged again with the same volume of 
V✓ater to obtain 6. 7% solids and incubated 
again up to 4 additional days. 

The second phase methanogenic 
digester was started in one litre flask with 
digested cattle dung slurry filtered through 
muslin cloth into which the maximum VFA 
produced of I flush from dried and green 
ipomea leaves were charged and the biogas 

Dll18D 

... 6 -- ...... __ ..,. __ , 

' 
.2 

yield wa~ rec~rded for a period of ten da 
during d1gest1on at 37° C. The gas Ys 

was 
analysed for methane content by Orset 
analysis appratus (Vogel , 1968) . gas 

RESULTS AND DISCUSSION 

The chemical composition of ipomea 
leaves showed that they contained 86.8 % 
VS, 37.2 % 0 .C., 3 .84 % total N, 34.9 % 
cellulose, 12.1 % hemicellulose and 11 . 1 % 

lignin. 

Figure- 1 present the concentration of 
VFA formed daily from digestion of the dried 
and green ipomea leaves. It was observed 
that the maximum VFA production during 
the I flush from dried and green ipomea 
te~ves was 7.38 and 8.46 g/lit (Figure 1) 
respectively after the 3 days of digestion 
(first phase). No further increase in VFA 
production occured thereafter. This might 
be due to lowering of pH during digestion or 
might be due to end product inhibition 

7.5 
GUZI 

• • 
\ 
• 

H) J.5 
• • 1 rLUS6 or "'-(~P 
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Effect of rctcnUon time on VFA produdlon 1rnd pH ul J7 °C f'ron1 dried und gn:cn 
by two phuse ( bukh ) syst.cm ( I ph1L"ic) 
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(NaolAkl\nt n ot n/., ·19 /U) . 1 ho lnltlnl pl 1 01 
both drl d nd gr oon lpor110. lonvo, wo, 0 

7_2 whlct1 deer nsod to 4."/ 6 ond 4.0'l nfh r 
3 d .. ys of digestion ( lgu, o 1) , 0 poctlvoly. 
It was observ d thnt tho pH of dlgostor 
liquor decreAsed t f\ fast r mto duo to 
higher mta of VFAproductlon . Tho resultant 
pH changes are due to Interaction of the 
buffering capacity of plant tissues and the 
types of the acids formed during different 
periods of digestion. Sarma ( 1976) 
reported that the alfalfa plant acids were 
toundto be prim~rily made of c , ,c:-i, 1-C.,, c,., 
i-C5 and C5 ~c1ds and an unidentified 
relatively long chain fatty acids. 

Effects of dilution (water charging) at 
maximum VFA production from dried and 
green ipomea leaves has been represented 
in figure 1 . It was observed that when the 
dried and green ipomea leaves were 
digested in two flushings, additional amount 
of VFA recovery was obtained which was 
9.70 g and 9.58 gas acetic acid from dried 
and green ipomsa leaves respectively 
during 3 + 4 ·days of digestion. 
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I· lr,111 ,, ;> pm ,,nt I tti,, tiloo:•'l yl,,l<J from 
Vl ·A of (hlo<l nrnJ w,,,,n lr,orn,,n ln:..woo 
<lurlnu Io cJoy mottinnor,,,n1,., <Jlor, tlon :Jt 
3711 C. n1n total blogru1 ylold from I flu h of 
VI-A ( / .38 g a oco11c acld/llt.) of dried 
lpomoo anu (8.46 u ao acotlc aclcJ/llt. ) of 
greon lpomoa loavos was 433 ml and 436 
ml/g dry mattor respectlvely and contained 
63.6 and 64.6 per cent methane after 1 o 
days methanogenlc digestion. Most of the 
bllogas yleld (86 % and 72 %) was produced 
from dried and green lpomea leaves during 
the first 4 days of digestion. The extent of 
degradation of primary constituents In 1 o 
days of methanogenic digestion was 
cellulose 57.3 and 62.6 per cent, hemicellu-

• 
lose 53.5 and 58.4 per cent from dried and 
green lpomea leaves respeciively. The deg­
radation of VS was 60.8 and 64.1 per ce!'lt 
from the · dried and green ipomea leaf 
samples respectively, while the lignin per­
centage was increased in the residues after 
fermentation in both the material due to the 
loss of dry matter which indicates that lignin 
was not degraded by the microorganisms. 

.,.,,, ... , 

- ""· ,,,.,. ""'· -•""',... ..,,. 
I • ,.,.,,,. ' ,,, 

f I llf'U II ff,r-,,fl 

l<' lg. 2 DI I d II\. VL' .4. or dried 1and Mn:tin 1tpom~aa leav~• by the 2- pluue or two phaue baatch 
OJ,tllS CVO VC 11'UIII " " 370 {' system aat .. 



REFERENCES 

"nd K ('. Yt1 ( !9K6). /\ simple Oesclrntclcts. L 0 

pentosc assay 
studie.." . /\ppl. 
: 37Q-385, 

fr,r hi0 111ass conversion 
Mi rrnhiol. J1intechnol. 24 

.l :Kk"Scn1. M. L. ( 1967). Soil Chemica l Analysis. 
Prt·nt icc Hall of India Pvt. Ltd., New 
Delhi. 

fonl's. J. B. and M. I~. Warner (l 969). Analys is 
of Plan tash solutions by spark emission 
spectroscopy. Dev. Appl. Spectroscopy. 
7 (A) : 152-160. 

Kroman, R. P., J. H. Mayer and W. J. Stielan 
(1967). Steam distillation of volatile fatty 
acids in ru man ingesta. J. Dairy Sci. SO 
: 73-76. 

Neelakantan, S., H. S. Sondhi, • A Manocha and 
S. C. Sarma (1978) An aerobic fermenta­
t ion of plant materials into acids and 
biog~ Cu". Sci. 47 (5) 147-151. • 

Ra m1dc, D. R. and R. V. Gadrc (1 988). Micro.. 
biolog ical Aspects of Arnierobic Digestion 
L11 hornlory Manua l. Maharnsh tnt /\s~ocia'. 
lion for the Cultivation of Sci enc 
Punc, India. pp. 80. 

e, 

Sarma, s. C. ( I 976). A fermentation process 
for conve rting plant m;i tc ri als into meth . 
ane. Ph. 0. Thes is, lJt,1h State University, 
Logan, Utah. 

Updegraffs, 0 . M. ( 1969). Semi-microdetennination 
of ce llulose in biological materials. Ana­
lytical Chem. 32 : 420-425. 

Vogel, A. L (1968). A Text book of Quantitative 
Inorganic Analys is. Prentice Hall, New 
Delhi. pp. 1054-1087. 

Wolf, N. and 
version 
Univ. 
25. 

R. Keenan (1973). Biocon­
Energy Research Conference, 

of Massachusetts, Amherst, June 



Standardization of Method for Determining Available Sulphur 
and its Critical Limit for Low-L~rld Paddy 

U. S. Trivedi*, R. C. Gnml and K. G. Put.cl 

soil Science and Agricu ltural Chemistry Research Project, Gujarat Agricultural University, N,wsari Campas, 
Navsari- 396450 

ABSTRACT 

Three levels of S (0, 10 and 20 ppm) were tried on paddy variety Jaya grown In pots containing soils from 
ten series. Signilicant effect of S application was noted on yield and uptake of S by crop. Amongst ten methods 
of extracting S, the Heat Soluble - S and the organic S showed significant positive relationship with uptake 
by plants grown without addition of S. The. critical concentration established for Heat soluble-S was 18.0 ppm. 

INTRODUCTION 

On account of intensive cropping, use of 
high yielding varieties, S-free fertilizers and 
scarce use of organic manures, the sulphur 
deficiency has been noted in many parts of 
India including Gujarat (Tandon, 1991)·. 
Low-land paddy is extensively grown in 
South Gujarat in summer as well as in kharif 
seasons. Formerly, the N need was met 
through ammonium sulphate (containing 
about 24% S) and P through single 
superphosphate (containing about 12% S) . 
However the N and P are predominantly 
met thro~gh S-free sources like urea and 
~AP. Keeping in view, the importanc~ of S 
in present day intensive agriculture, 1t was 
thought worth while to standardize the 
extractant for determination of available- S 
anct to fix its critical limit. 

MATERIALS AND METHODS 

. A pot experiment was conducted by gro~­
ing Paddy variety Jaya in 4 kg capacity 

(Recei ved on 61
,. Sept. 1993) 

alkathene lined earthen pots containing soils 
from ten paddy growing soil series viz. , (i) 
Kabilpur (ii) Gadat (iii) Jalalpur (iv) Sisodra 
(v) Bedmal (vi) Mulad (vii) Eru (viii) Dandi 
(ix) Att and (x) Onjal. The chemic~! proper­
ties of these series are given in Table 1 . 
Three levels of S replicated thrice were (i) 0 
(ii) 1 o and (iii) 20 ppm ang the source was 
ammonium sulphat~. The doses of N and 
P O were 100 and 50 ppm, respectively 

2 5 

and the sources were ammonium sulphate, 
OAP and urea. The entire amount of S and 
P 

2
0

5 
were given at the time of planting while 

N was given in three splits i.e. 50 % at the 
time of planting and remaining 50 % in two 
equal instalments each after 30 days and 
45 days of planting. After giving the needed 
amounts of nutrients, the soil from each 
series was transferred to alkathens-.Lined 
pots and the pots were flooded in such a 
way that 3 cm of standing water was kept 
and was maintained throughout the experi­
mental period. Eight seedlings of paddy 

* Present address : Research Scientist (Soil Science) , GAU, Navsari Campus, Navsari - 396 450 
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raised without addition of S were dibbled in 
each pot which were thinned to four after 
eight days of establishment. The crop was 
allowed to grow upto 70 days after w.hich 
the above ground portion from each pot 
was harvested and the green and dry 
matter yields were recorded. After grinding 
the plant material in a willey mill, the diacid 
extracts ( H NO 

3 
: HC 1 O 

4
) were prepared and 

the sulphur was estimated by turbidimetric 
method (Chesnin and Vien, 1950). Simulta­
neously, the available S was also deter­
mined from each soil series by (i) Heat­
soluble method (Williams and Steinbergs, 
1959) as well as reagents such as (ii) 1 % 
NaCl (Williams and Steinbergs, 1959) (iii) · 
0.5 N NH4OAc + 0.25 N HOAc (Bardsley 
and Lancaster, 1960) (iv) N NH

4
OAc pH 7.0 

(MaClung et al. 1959) (v) N NH
4 
OAc pH 4.8 

(Olson and Carlson, 1950) (vi) Morgan's 
reagent(ChesninandYien, 1950) (vii) o.-15% 
CaCl2 (Williams and Steinb.ergs, 1959) and 
(viii) KH2PO 4 - 500 ppm-P (Ensminger, 
1954). The fractions Qrganic-S ( Bardsley 
and Lancaster, 1965) andtotal-s (Chaudhary 
and Cornfield, 1966) were also determined 
from each of the series. In all the casei, the 
sulphur was determined by turbidimetric 
method (Chesnin and Yien, 1950) ... The 
values of S determined by these methods 
and S uptake by control plants were 
correlated. 

RESULTS AND DISCUSSION 

Sulphur in soil series 

The 1 % NaCl extractable-S showed 
(Table 2) relatively low values in majority of 
the series. L&av ing Kabilpur and Bedmal 
series, the phosphate extractable-S showed 
highest values amongst the rest of the 
extractants. The ranges of the variation in 
values of S extracted by different methods 
were 7.52-27.90, 5.86-34.20, 4.56-47.40, 
4. 1,.:£1 1.33 , 4 .n?-81 . 75, 4.85-86.26 and 

11 .39-71 .32 ppm, respectively in cases 
Heat soluble, 1 % NaCl, 0.5 N NH OA of 
0.25 N HOAc, N NH,,OAcpH-7.0, N NH;/ 
pH-4.8, Morgan's reagent and o. 1\ ; 
CaCl2 .On an average, the order for valu 

0 

b . d ~ of S o ta1ne was : total S (159.03) ) 
Organic S (66.59) > KH2PO 4 - 500-ppm .p 
(33.43) > Morgan's reagent (27.53) > o.15 
% CaCl2 (26.30) > N NH4OAc pH-4.8 . 
(25.70) > N NH4 OAc pH-7.0 (23.03) > 0.SN 
NH4OAc + 0.25 N HOAc - (16.43) > Heat­
soluble (t4.34) > 1 % NaCl (14.14). The 
different series indicated relatively highest 
amount of S in organic form. This might be 
due to high clay content in the soil series. 
Reddy eta/. (1985) inA.P. and Pandey eta/. 
(1989) in U.P. have also observed relatively 
high proportion of S in organic form in soils 
containing high clay. 

Effect on dry matter yield and uptake 

A significant increase in dry matter yield 
(Table 3) was noted with each rise in level of 
S application. A significant variation in dry 
matter yield was also noted with respect to 
different soil series. The interactions 
between dry matter yield and series were 
not significant. Application of S increased 

. the S uptake significantly over control. 
~owever, the levels 1 o and 20 ppm were at 
par. The series as well as the interactions 
between series and levels of S showed 
significant difference. In general, the S 
uptakevarried between 42.3 mg/pot in case 
of Gadat series under control and 83.4 mg/ 
pot in Sisodra under 20 ppm level of S 
application. 

• ent 
The prime purpose of the e~penm S 

was to establish the correlation °~ Id 
extracted by different methods with Y1;li· 
an~ uptake by plants grown without :fron, 
cation of S. For workingout the corral each 
the per cent yield was workedou~ f~r of the 
series by considering the 100% Y181 



TABLE I 
Chemical properties of experimental soil series. 

Sr. 

No. 

l. 

2. 

3. 

4. 

5 . 

6. 

7. 

8. 

9. 

10. 

Soil series Great group 

Kabilpur Ustochrepts 

Gadat Ustochrepts 

Jalapur Ustochrepts 

Sisodra Ustochrepts 

Bedmal Ustochrepts 

Mulad Chromusterts 

Eru Chromusterts 

Dandi Halaquepts 

An Halaq uepts 

Onjal Halaquepts 

Clay 

(%) 

58.6 

42.9 

55.7 

48.0 

35.5 

52.3 

64.8 

6'n.6 

44.4 

45.4 

Texture 

Clayey 

Clayloam 

Clayey 

Clayey 

Siltyclay 

Clayey 

Clayey 

Clayey 

Clayloam 

Clayey 

pH 

1:2.5 

8.0 

7.9 

8.0 

8.1 

6.5 

7.9 

7.9 

8.9 

8.6 

8.5 

EC 

1:2.5 

dsm •l 

0 .30 

0.13 

0.39 

0.20 

0.09 

0.21 

0.17 

0.80 

1.35 

2.80 

Organic 

C 

(%) 

0.39 

0.70 

0.40 

0.45 

0.80 

0.50 

0.51 

0.65 

0.60 

0.73 

Available 

P105 

(kg/ha) 

29 

48 

23 

27 

43 

41 

23 

17 

49 

21 

Avilable 

Kp 
(kg/ha) 

389 

540 

370 

381 

289 

440 

343 

1089 

389 

310 



r. TABLE2 

Values of S (ppm) extracted b,· different methods from experimental soil series. . . 
Sr. Soil series Heat 1 % 0.5 N NNH., OAC NNH, OAC 

No. solu- NaCl NH, OAC pH7.0 pH4.8 

blc-S +0.25N 

HOAc 

1. Kabi lpur 8.30 7.68 4.56 5.68 5.90 

2. Gadal 7.52 6.37 10.08 5.10 4.97 

3. Jalalpur 9.92 8.59 10.68 14.94 10.98 

4. Si.sodra 8.89 5.86 9.05 12.99 17.76 

5. Bedmal 14.26 8.21 5.76 4.72 11.10 

6. Mulad 11.93 10.97 11.92 17.83 12.27 

7. Eru 13.20 9.30 9.35 13.64 17.27 

8. Daodi 16.38 32.38 38.86 48.39 64.25 

9. An 25.67 18.30 16.61 25.64 25.70 

10. Onjal 27.90 34.20 47.40 81.33 81.75 

Average 14.34 14.14 16.43 23.03 25.70 

Morgan's 0.15% 

reagent CaCl
1 

4.85 11 .39 

11 .01 14.61 

14.50 14.51 

16.00 15.54 

12.57 12.05 

20.11 25.32 

20.14 18.00 

63.81 59.81 

26.05 20.41 

86.26 71.32 

27.53 26.30 

Phosphate 

extracta 

ble (KH
2 

PO -500 
-I 

ppm-p) 

5.19 

15.87 

J 8. 19 

17.96 

7.71 

31.91 

33.02 

76.85 

32.96 

94.54 

33.43 

Organic 

s 

39.97 

44.83 

48.74 

48.30 

78.80 

65.20 

54.65 

98.40 

82.55 

100.51 

66.59 

Total 

s 

135.57 

116.53 

108.31 

122.91 

151.55 

198.96 

143.59 

213.12 

162.22 

237.59 

159.03 

L-1 
X 



, 

! 

l 
l 

I . 
I 
I 

JARLE-.• 
Etrc-ct of lc •·ds Clf ~ on dry mRtfcr J'lclrl 1rncf uptnkc of Sb)' paddy. 

,__------------.... 
Treatments S oil series 

1. Kabilpur 
., Gadat 

3. Jalalpur 

4. Sisodra 

5. Bedmal 

6. Mu lad 

7. Ero 

8. Dandi 

9. An 

10. Onjal 

Mean 

Soil ~eries 

Levels of S 

Soil series X 

Levels ofS 

0 

27.30 

31.70 

30.30 

30.30 

33.00 

31.60 

28.60 

27.00 

34.00 

23.70 

29.75 

Dry matter yield, g/pot 

( Sulphur levels, ppm) 

10 20 

37.00 38.00 

31.30 36.70 

32.00 36.30 

32.70 39.60 

35.00 39.00 

35.30 36.00 

29.30 29.00 

31.30 35.30 

32.00 39.30 

32.60 29.70 

32.85 35.40 

S.Em~ _ C.D.@5% 

1.18 3.42 

0.65 1.88 

2.05 t-· .s. 

Mean 0 

34.10 42.70 

33.23 42.30 

32.90 47.70 

34.20 45.70 

35.66 54.30 

34.30 52.70 

29.00 48.70 

31.20 50.00 

33.43 52.70 

28.70 52.00 

- 48.88 

C.V.% S.Em~ 

2.12 

10.9 1.40 

4.45 

Sulphur uptake, mg/pol 

(Sulphur levels, ppm) 

10 20 

63.30 59.30 

64.70 65.70 

48.70 51.00 

62.30 83.40 

69.30 80.00 

62.00 £ 1 f'V'\ 
O.LUV 

52.30 56.00 

51.30 69.30 

55.70 62.30 

74.00 60.70 

60.36 64.87 

C.D.@5% C.V.'c 

7.41 

4.06 13.3 

12.80 

Mean 

55.10 

57.56 

-!9. 13 

63.90 

5- _90 

58.60 

-.. -:,~ ..JJ 

56.90 

56.90 

6 ... -,-_ _J 

._, 
e 



GAU RES J. 19Q4. 20(! ) 

7.i\BtE 4 

Rellltlonshlp of S o 1rRcted hy dltTe,~nl method~ 
with per cent yield nnd 111,cnke. 

Sr. Methods 1 1 I • 1 Vr1/ruw O r wt/ 1 

No % Yield Uptake 

l. I h- 111 - soluble 0.22 0.67 • 

' I ~ NaO -0.17 0.42 
- · 
3. 0.5 N t:,JH4 OAc + -0. 91 0.34 

0.25 N HOAc 

4. N NH
4
0 Ac pH 7.0 -0.17 0.40 

5. N NH
4 

OAc pH 4.8 -0.18 0.41 

6. Morgan's reagent -0.18 0.41 

7. 0.15 % CaCl2 
-0.25 0.36 

8. KH PO • 500 ppm • P -0.08 0.39 
2 ◄ 

9. Organic - S -0.1 1 0.75 • 

10. Total - S -0.08 0.62 

Figures having • sign were significant at 5 % level 
Rest of the values were not si gni ficant 

treatment showing the highest yield. None 
of the methods showed significant relation­
ship with per cent yield (Table 4). However, 
the uptake showed significant possitive 
relationship with values of Heat soluble-S 
(r = s 0.67 p s 0.05} and organic -S (r = + 
0.75 p s 0.05) . Reddy and Mehta (1970) 
and Patel and Marsonia (1985) have also 
obtained significant relationship between 
Heat soluble-S extracted from different soils 
of Middle Gujarat and South Saurashtra 
regions and uptake by alfalfa and wheat 
crops, respectively. 

Critical value of' S for response 

Because of the occurrence of significant 
relationship between values of Heat soluble-

. 
Bardsley, C. E. and Lancaster, J. D. 1960. De-

termination of rese rve s ulphur and 
soluble su lphate in soi ls. Proc. Soil Sci. 
Soc. Am. 24 : 265-68. 

40 

100 

• .. • 
• 

to -• 
•• ► • ' 11 • -; .. .. 
10 '" • ; 

" 1 • • .. ,. 
II . 
! • 10 ► 

l 

" . 
to ► 

u ~ 

~ CdU~ _Ua1t 11 

I 10 U 20 U >O 

Mta.t • toll&!ll• • a (ppa) 

Fig. 1 : Cridcal limit or Heat - Soluble - S for low 
land paddy. 

S and uptake, an effort was made to 
establish the critical value of Heat soluble­
s for getting response to-S application in 
paddy growing soil series through employ­
ing the procedure of Cate and Nelson (1971) . 
By ploting the values of Heat soluble-S and 
per cent yield obtained under control treat­
ment (Fig.1), a value of 18 ppm w~s 
obtained. Tiwari et al. (1983) and Tandon 
(1991) have reported a critical value of 16 
ppm for Heat soluble-S. The present value 
is slightly higher than the values reported 
by these workers. The study indicated a 
necessity of S addition in soils containing 
less than 18.0 ppm Heat soluble -S for 
low-land paddy . 

llards~ y, C. E. and Lancaster, J. D. 1965. 
"Sulphur", In "Methods of Soil Analy­
sis", Part 2 : Am. Soc. Agron. Madison, 
Wisconsin. U.S.A pp, 1102-16. 
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f S d• Rate of Sulphur Fertilization on Castor Effect o ource an 

• p G p te.l U G Falt.eh and N. K. KaJyansundram M. K. Patel, J. J. Patel, . ,. a , · · 

, It I University, Sardar Krushinagar Regioni1l Research Station, Gujarat Agrtcu . ura 

ABSTRACT 

u f Sardar Krushinagar during 1987-88 to 1989-90 to study 
An experiment cond~cted In sa

nd
y loa~ s~h 

0
fi rm of gypsum (GS) and elemental sulphur (ES) revealed 

the influence of 0, 20, 40 a
nd 6

0 kg S/ha n e 
O 

lcld with 
8 

net ICBR or 1 :47.2. Oil content or the seeds 
that application oftJGSI @na. 20 ": ~l:h g~nvcere':sS:':u:l;hur rates sulphur content in seeds increased, GS beiniz 
was not slgnlflcan Y n uence • u fte h t as not high 
more efficient than ES. The residual available sulphur content In so a r arves w · 

INTRODUCTION 

Sulphur deficiency in sandy soils of North 
Gujarat has been reported (Patel and 
Kalyan- sundram, 1988).The response of 
different oilseed crops to sulphur applica­
tion has been widely reported in India. 
(Aulakh and Pasricha, 1988) but work on 
castor is limited, if any, keeping this in view, 
effect of different sources arid levels of 
sulphur on yield and oil and sulphur 
contents of castor were studied. 

MATERIALS AND METHODS 

A field experiment was undertaken at 
Sardar Krushinagar of Gujarat Agricultural 
University from 1987-88 to 1989-90. The 
soil of the experimental plots were sandy 
loam (Typic Ustifluvents) with low available 
nitrogen, ~edium to high in available phos­
phorus and high in available potash. Heat 
solut,le sulphur was 2.9, 7.0 and 8.0 ppm in 
lT1~ • year ·r.n37 89 and 1989-90, respec­
tively. 

42 

(Receil:ed on 3,., Dec. 19901 

The experiment was laid out in R. B. D. 
with eight different treatments comprising 
two sources of sulphur viz., gypsum (GS) 
and elemental sulphur (ES) each having 
four levels of sulphur viz., 0, 20, 40 and 60 
kg S/ha (S S S and S ' rep1icated 

0 1 20 1 40 so/ th 
three times.The crop was sown on 9 
September, 29th July and 30th August in the 
year 1987-88, 88-89 and 89-90, respec­
tively. The recommended full dose of 
phosphorus (50 kg P 

2
0J and half dose of 

nitrogen (37.5 kg N/ha) sulphur as per 
treatments were applied in furrow be!ore 
sowing. The remaining half dose of nitro­
gen (37 .5 kg/ha) was applied in two equ~, 
splits at 40 and 70 days after sowing. Urea 
and DAP were sources of N and P respec· 
tively. The crop had a spacing of 90 cm x 6~ 
cm. During the years i 987-88, 1988-89 :d 
1989-90 the crop received 68.4, 3~o.odays 
568.1 mm rainfall in 4.25 and 54 rainy ec· 
and it was irrigated 8, 7 and 6 times re~ihur 
tively. Estimation of heat soluble ~u soil 
(Williams and Stainbergs, 1959) 1

~ and 
before sowing and after harves 
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sulphur content (Chaudhary and Corn­
fleld.1966) and oil content (A.O.A.C., 1960) 
in castor seed were done. 

RESULTS AND DISCUSSION 

Yield 

Data presented In Table-1 showed that 
sources of. sulphur had non-significant 
effect on yield of castor during the year 
1987-88, 1989-90 and in pooled analysis. 
The cost of S from gypsum and elemental 
S being 1.75 and 2.23 Rs/kg respectively 
(Dev and Sharma, 1988) gypsum as a source 
of S is economical.Gypsum and single 
super phosphate (which contains 50 % 
gypsum) have been reported superior to 
other sources of S in incre~slng the yields of 
oilseeds grown in coarse textured soils 
(Dalal et al .. 1963 and Dhillon and Dev. 
1980). 

TABl,E 1 

Levels of sulphur had significart effect 
on seed yield of castor in all the three 
years. But the pooled data showed non­
significant result. 

The pooled analysis revealed a signifi­
cant Y x L interaction.The influence of S 
levels on yield varied from year to year, 
though a significant response was regis­
tered in all the years.During the year 1987-
88, S 

40 
gave the maximum yield and it was 

significantly better than S
0 

and Ss-:-.During 
1988-89, S",() gave the highest yield and rt 
was significantly superior than S and S .In 

'.j 2'C 

the year 1989-90, S
20 

gave the maximum 
yield and rt was significantly superior than 
the rest. Thus response to S application was 
observed during all the three years but the 
degree of response to each level varied 
with years resulting in an overall non-signifi­
cant impact of levels of S in the pooled 
analysis. Irrigated castor crop is not gener-

Cnslor yield, oil nnd sulphur content In seeds wi Influenced hy source and rate or sulphur. 

Sulphur 

lrL'atment 

Source 

OS 

~ 

C. D. Ills % Rate 

8 (> 

s ui 

s~,, 

en. 111 s % 
11111:ruction 

( · I>. at 5 % 

S X L 

YXL 
<:.v. 'fr 

87-88 

2269 

2298 

NS 
2166 

2323 

2437 -2207 

135 

NS 

4,81 

Yield (kg I ha) / Oil content ( % ) Sulphur conunr 

88-89 89-90 Pooled 87-88 89-90 Pooled in castor seed (%) 

3028 3688 299S 50.10 49.S4 49.82 0.10 

2007 3695 2967 49 .89 49.46 49 .68 0.09 

93 NS NS NS NS NS 0.01 

2845 331S 2775 49.26 49.20 49.23 0.07 

2777 4076 3059 49 .91 49 .76 4~ 0.10 

3052 3689 3059 50.17 49 .44 49.81 0. 1 l 
- 36~ 3195 3029 50,62 49.59 50.11 0. l 1 

13 1 34S NS 54 NS NS 0.01 

IH6 NS NS NS NS NS NS 
214 NS 

3 SH 7.54 IU5 0 .87 O.fH O,K4 11.46 
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ally irrigated In kharlf. During the years of 
experimentation, the crop was ralnfed In 
kharlf and because of fluctuating soil mois­
ture regimes, varying response over the 
years could have occured. 

Individual years and pooled data showed 
nonsignificant results of S X L Interaction 
except In the year 1988-89. Interaction Y X 
S and Y XS X L were found non-significant. 

Net ICBR for 20, 40 and 60 kg S/ha were 
1:47.2, 1:22.9, 1:13.2 for GS and for ES 
1:22.3, 1:10.1, 1:5.6 respectively for the 
pooled mean yield of castor @ 1. 75 and 
2.23 Rs/kg sulphur for GS and ES sources 
respectively (Dev and Sharma, 1988- prices 
given for GS and ES)@ 5.50 Rs/kg castor 
seeds. Thus application of gypsum @ 20 kg 
S/ha gave maximum NICBR. It has been 
reported that each rupee spent on S from 
gypsum generated extra yield worth Rs. 7. 7-
38.5 in gcoundnut, Rs. 4.6-59.0 In mustard 
and Rs. 2.5-31 .0 In sunflower In different 
parts of the country (Takkar, 1987). 

011 content 

Oil content of castor seeds as Influenced 
by the treatments (Table-1) showed that the 

'l'ABLE 2. 

Residual available sulphur content (kafha) In soU RS 

lnOuenced by source aand rate of 1ulphur appllcaatlon 
( Mean of 3 year's data ). 

Rate of Source of S 

s GS ES Mean 

so 4.18 4.44 4.31 

6
20 5.17 7.89 6.53 

s.11 8.42 J0.69 9.56 

s~o 7.62 10.53 9.08 

Mean 6.34 8.39 

KEfl'IUtF.NCES 

Au llikh, M. ~· and P1111r lch11, N. S., 1988. Sulphur 
fe rt ll1z11t lon o f o iliecdi for yie ld 1111 d 
quality. P.S U/3•14. In · :'Sulphur In lndlan 
Aar iculturo' pub, Jointly by the Su lphur 

sources of sulphur had no slgnficant effe 
during both the years and in the poole~ 
analysis. During the year 1987-88, S

80 
gave 

slgnlflcantly higher oil content than s and 
s

20 
but was at par with that of S ~o· Th~ugh 

similar trend was observed in 1989-90 and 
In pooled data, the differences were not 
statistically significant. 

Pooled analysis indicated that the effect 
of all the interaction were non-significant for 
oil content. 

Sulphur content 

Concentration of sulphur in castor seed 
was significantly higher due to gypsum as 
compared to elemental sulphur during 1989-
90. The concentration (0.11%) was maxi­
mum for S 

40 
which was at par with those of 

S
20 

and S
60 

was significantly higer than S
0 

(0.07%). 011 seed crops other than rape and 
mustard are reported to contain from 0.1 O 
to 0.33 % In seeds (Aulakh and Pasricha, 
1988). 

Residual effect 

Available sulphur in soil collected after 
the harvest of the crop and averaged ov.er 
the three years showed there was a linear 
increase In the content from S

0 
to S 40 (Table-

2) . Between the two sources, elemental 
sulphur left a higher residual available sul­
phur than gypsum In each of the levels. This 
could be due to incomplete oxidation of ES 
In the soil. However, the value of 5.17 ppm 
for S

20 
In the form of gypsum being less than 

the critical level of 1 o ppm Indicated that the 
residual effect was not so much as to make 
a soil deficient In available S to sufficient. 

r tillzc,r 
l ndt ltutc, • W1u~h l na1on 1rnd •er 
A.s¥Oci~tlon of l11oi1t, New De lhi. 

, 01011tods 
A 0 . A C., 1960. Ofll ch1l 11nd tenrnt.ive Ajll'IL 

or llnaty1la. Auoclatlon of otlclt1l 
Choml11,. WHhlnaton, o.c:. 
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p, pulatlon In Plgeonpea (Cajan us cajwi (L.J Genetic Analysis of Heterogeneous , 
Mlllsp*.) 

H. R. Dhamellyau, A. R. Path11k nnd P. P. Znverl 

Department of 
A • It I l lnivcrsily, SMdM Kru~hinngar Plant Rrccding ;ind Ccnclics, Gujarnt "gricu urn 

ABSTRACT 

n •leld and It.,; component chantcter.i was studied in l•\ set of a diallel c~ 
Comhlnlni: ahUlly for itfal ) (C . • (I ) Millsp) The ma~nltude of additive genetic variance 

ln,·ol\'lng ten culUvars of pl~onpca nJanus caJan .,. • • Id I I ral 
was hi er than that of non-additive variance for all the characters except seed ylc per p anL n gene 

gh .1 r the puren•' W'"' closely associated with their gca effects. Among the parents ICPL the per ~ pe, 1nrmance o "" "" S z IPf.L 
87 and H 76 • 208 for ~d yield / plant, earliness, pods / plant and protein content i ~usa weta , . 
31 2 and IPCL 151 for earliness, dwarfness, pod length, seeds / pod and seed wcl~ht and <.,AUT 82 • 89, RON 
3 J and BWR 245 for protein content were the best J(eneral comhlr,ers. Most or the crosses with sianlncanl 
5C8 erfects Involved at lea.d one good general combiner parent except for the chamctcr seed yield per J>'ant. 
Tbe crouei lnvolvln1t hoth average combiners could posslhly he utUlscd for further selection or hll(h yielding 
progeniea ln this crop. 

INTRODUCTION 

Choice of parents is considered to be an 
important step in any plant breeding 
programme aimed at improving yield and 
related attributes. Combining ability analy­
sis helps in selecting desirable parents which 
on crossing would give rise to desirable 
segregants. Besides, it also provides the 
information on nature and magnitude of 
genetic variation.In the present study, an 
effort has been made to estimate combin­
ing ability of some pigeonpea cultlvars for 
grain yibld and Its component characters 
using heterogenc,u F~ populations of a ten 
parent dlaJlel crofisee 

(Recieved on IB'h May, JQOJ) 

MATERIALS AND MATHODS 

A set of 55 genotypes comprised of 10 
early maturing parents and their 45 half 
dlallel F 's { 1 O x 1 O) were grown in a 
randomi:ed block design with 4 replications 
at Instructional Farm, Sardar Krushlnagar 
during kharif 1989. Each entry was repre­
sented In four row plot of 4 metre length. 
The Inter and intra - row distance was so 

' s and 20 cm, respectively. The observation d 
were recorded on ten randomly selecte 
plants from a plot on ten characters (Table 
1). The combining ability analysts was dff~ne 
according to Method 2, Model 1 of Grl nQ 
( 1966) . 

~ • P ~ - - -- S rdar 
v . a_rt 

O 
M Sc (A:Jrt } ttlootb tubrn1ttt<i by S i nt0< A~Jthor to tho Gujarctt Agrlrultural University, a rvu1h1nagar • 385 506 

.... f-'r.. dd Ju"agadh 
-,Hn t it reu Au11ta, t Pro1euo,, Agr•<:ulturat Eiotany, ujar t An, 1cultural Unlvorlllty, " Campu1, Junagadh. " 



TABLE 1 
Anal~•sis of variance for combining ability in pigeonpea. 

Source d.f 

gca 9 

sea 44 

Error 162 

• gb , a· so· sea 

Days lo 

flowering 

295.24** 

24.75** 

0.40 

11.93 

Days lo 

maturity 

381.80** 

·-63.23** 

1.97 

6.-04 

* , "'* Significant at 5% and 1 % lev~ls, respectively. 

Plant 

heiglr1 

(cm) 

1412.72** 

184.43** 

28.99 

7.66 

Branches/ pods! 

plant plant 

1.90** 3907.11 ** 

1.50** 1792.23** 

0.39 43.59 

1.27 2.18 

Pod 

Ieng/it 

(cm) 

0.33** 

0.13** 

0.02 

2.54 

Seeds/ 

pod 

C.25** 

0.07** 

0.02 

3.57 

Seeds 

yield/ 

p lant 

48.66** 

76.19** 

14.63 

0.64 

100 

seed 

weight 

l 

3.85** 

051** 

0.09 

7.55 

Protein 

conten1 

(%) 

2.61° 

1.04•• 

0.01 

2.52 

..... 
--..l 



TABLE2 
General combining ablllt)' effects and mean values (in parenthesis) of parent~ for different characters In plgconpca. 

Parents Days to Days to Plant Bronc/res/ pod/ pod Seed.~/ Seed yield/ 100-.teed Protein 

flowcrmg mnturity lreiglrt plant pion/ length pod plan/ (g) weif')-,t CQntrr1I 

(cm) , (cm) (g) % 

ICPL-269 0.21 -1.95 .. 6.43·· -0.17 -0.74 0.23 .. 0.20•• 0.65 -<Hn -0 .95·· 
(101.()0) (152.75) (141.18) (7.13) (20.3.23) (4.35) (3.98) (50.87) (9.08) ( 16.12) 

Pu~a sweta2 -0.6()•• -1.63 .. 2.40 -0.35 .. -17.30 .. 0.17 .. 0.18•· -0.82 0.46·· .()_)3 .. 

(85.25) (139.25) (89.0.8) (3.93) (86.85) (4.63) (4.25) (25.77) (10.44) (17 .28) 
ICPL87 -2.00•• -3.80 .. 5.81•• -0.14 12.15•• 0.04 -0.0l 2.94•· ..()_34•• 0.21 •• 

(93.00) (142.00) (89.35) (6.15) (185.35) (4.13) (3.35) (50.34) (8JJ2) ( 11 .15) 
GAUT 82.99 2.67·· 1.97•• 2.10 0.02 350 .. -0.08• -0.1 1 •• r .15 0.61 •• 0.22·· 

(94.75) (146.50) (101.30) (6.80) (125.00) (3.70) (3.40) (27.78) ( 10.55) ( l 8JJ9) 
H 76 - 208 -0.88 .. _3_40•• 5.86!* 0.15 42.83 .. -0.22•• -0.14 .. 2.78 .. -0.83 .. 0.20· • 

(85.75) (133.50) (100.53) (7.23) (171 .23) (3.30) (3.15) (53.96) (6.99) (18.44) 
ICl'L312 -2.04•• -2.65 .. _5_49•• -0.45•• -7.00 .. 0.18 .. 0.18 .. -1.53 0.47· · -0.os·· 

(84.50) (143.25) (79.98) (3.63) (69.33) (4.88) (4.70) (21.02) (10.75) (15 .05) 
!CPL 151 -2.79•· -0.13 -9.10 .. -0.26 -20.95·· 0.10 .. 0.06 -2.28· 0.63 -0.52 .. 

(85.50) (158.00) (88.45) (5.53) (100.68) (3.90) (3.85) (27.59) (9.37) (15 .14) ICPL8306 -5.85 .. -2.32 .. _9_34•• 0.12 -4.26· -0.15 .. -0.05 -2.25· -0.83 .. -0.10'** 
(74.50) (156.75) (81.28) • (6.43) (97.80) (3.65) (3.55) (20.16) (7.10) ( 16.30) BON 31 -t.40•· -1.43 .. -8.26·· 0.13 -10.59 .. -0.14•• -0.14 .. -1.88 -0.36 051 .. 
(86.50) (1~2.50) (83.75) (5.53) . (137.50) (3.45) (~.10) (32.43) (8.61 ) ( 18.16) BWR 245 12.69·· 15.35 .. 25.91 .. 0.97** 1.75 -0.14•• -0.17 .. 1.25 0.26·· 0.60 .. (1 27.00) (193.75) (138.93) (6-48) (65.05) (3.58) (3.18) ( 19.58) (9.14) ( 18.25) SE gi ! 0.17 0.38 1.47 0.17 1.76 0.04 0.04 1.05 0.08 0.03 Mean 91.02 172.76 105.11 6.64 150.89 4.10 3.81 37.87 8.90 17.09 SEm ! 0.63 1.40 5.39 0.63 6.41 0.15 0.15 3.82 0.31 0.11 

• , "'* Significant at P • 0.05 and 0.01 respectively. 



TABLE 3 
Best specific combinations for yield alongwith. desirable sea effects a for other traits and gca effects of parents. ' 

Cross Mean 

GAUT 82-99 x ICPL312 62.38 

DCPL 8306 x BWR 245 54.08 

P US2 Sweta 2x BWR 245 49.44 

ICPL 151 x BWR245 46.27 

ICPL269 x BON31 45.40 

Pusa Sweta 2 x BON 31 42.97 

Sea effect for Significant sea . . 

Seed yield per effect for other 

plant traits 

•• BP, PP, PH, PC 

•• BP, PP, PL 

•• PP, OF, OM, PC 

•• BP, PP, CF, PH 

• PP, SP, PL, PH 

, BP, PP, PL, PC 

I 

gca effect 

of parents 

P xP i , 
1 ~- 1 ' 

AxA 

LxA 

AX", 

LxA 

AxA 

AxA 

*, '"• Signi'ficant at 5 and 1 per cent probability level, respectively. 

DF = Days· to 5 % flowering 

OM = Days to maturity 

PH = plant height 

BP = Number of branches per plant 

PC "' protein content 

PP = Number of pods per plant 

PL= Pod length 

SP = Number of seeds per pod 

A= Average combining ability 

L = Low combining ability 

PCV % = Phenotype coefficient of variation. 

CJ° 1 P 

700.74 

825.55 

608.02 

582.65 

716.11 

352.36 

PCV % 

42.45 

53.13 

49.88 

52.17 

58.75 

43.69 

~ 
'O 
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RESULTS AND DISCUSSION 

so 

- 208, ICPL 312, ICPL 151 and ICPL 8 

Analysis of variance for combining ability 
(Table 1) revealed that variance due to gca 
and sea were highly significant for all the 
characters indicating importance of both 

in crossing programme would be rewar;,06 

to evolve high yielding, dwarf ·and e ing 
maturing types. arly 

Specific combining ability in F
2 

revealed 
that none of the F2 was consistently goodfo 
all the characters. Six F/ s showing des/ 
able and significant sea effects for seed 
yield alongwith useful sea effects for other 
traits and combining ability of parents 
involved, are listed in Table 3. The F popu­
lations with significant sea effects f~r seed 
yield also exhibited significant sea effects 
for component characters, the most imper- . 
tant being pods/plant and branches per 
plant. Of these six F2 's, 4 combinations 
involved both the parents with average com­
bining ability. There is possibility of isolating 
transgressive segregants in later 
generation from these crosses. These F

2 
populations were found to show high 
phenotypic veriability {Table 3) suggesting 
better scope of selection. 

. additive and non-additive gene effects in 
their inheritance. However, role of additive 
gene effects was more predominant for all 
the traits except of seed yield/plant. The 
present findings are in agreement with Sidhu 
and Sandhu (1981), Venkataswarlu and 
Singh (1981) and Zaveri, et al. (1989). 
While the predominant role of additive 
genetic variance for days to flowering and 
maturity (Cheralu et al., 1989). number of 
branches and pods per plant (Singh et al. 
1983) and (Cheralu et al. 1989); and for 
plant height (Patel et al., 1987) was also 
reported. 

The estimate of gca effects (Table 2) 
revealed that varieties ICPL 87 and H 76 -
208 were good general combiners for seed 
yield/plant, earliness, pods/plant and 
protein content. The parents, Pusa Sweta 
2, ICPL 312 and ICPL 151 appears to have 
genes for inducing earliness and dwarfness 
associated with longer pods and higher 
number of bolder seeds per pod. Desirable 
combining ability could be seen in GAUT 
82-99 and BWR 245 for 100 seed weight 
and protein content and ICPL 8306 and 
BDN-31 for earliness and dwarfness. The 
use of parental lines namely, ICPL 87, H 76 
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Phenophasewlse Study of Evapotranspiration in Maize 
( Zea mays L. Cv. Ganga Safed-2) 

K. 1. Pat.cl, A. M. Shckh*, M. D. Savanl and A. K. Dhotre 

Depnrtment of Agricultural Meteorology, Gujarat Agricultural University, 
Anand Campus, Anand-388 110 

ABSTRACT 

Lyslmetrlc studies had been conducted In kharif season of the years 1989-91 . to determine the Rctual 
evapotransplratlon In different phenophases of mab.e crop (cv. Ganga Safed-2). The peak value of ET/EP were 
2.04, 2.19 and 1.71 In the years 1989, 1990 and 1991 respectively during Dowering stage (I.e. 49 Days Arter 
Sowing ) of the crop and were established earlier than the crop attained the maximum leaf area index 0-AI), 
The highest value of IAI observed during the years 1989,. 1990 and 1991 were 4.48, 4.85 and 2.49 respectively, 
during flowering stage (from 42 to 56 DAS) of the crop. The ratio of ET/EP was found progre~ ively higher 
in 1990 than 1989 and 1991 which had higher LAI and ultimately higher grain yield. The water use 
efficiencies were 10.1 kg/ha/mm, 13.3 kg/ha/mm and 10.0 kg/ha/mm in 1989, 1990 and 1991 respectively. 

INTRODUCTION 

Maize Is an ·efficient user of water in 
terms of total dry matter production and it is 
the highest grian yielding crop among all 
other cereals. The maize crop requires 
between 500 and 800 mm of water depend­
ing on climatic condition for maximum grain 
yield production In medium duration matu-

(Received on 2"" Sept. ]993) 

analysis the actual amount of evaootran­
piration (ET) and. the ratio of evapotranspi­
ration to evaporation (ET/EP) during differ­
ent phenological stages of the crop and the 
relationship between ET/EP and Leaf Area 
Index (LAI) . 

MATERIALS AND METHODS 

rity varieties (Doorenbos and Kassam 1979). An experiment was conducted during 
Maize Is one of the Important crops In India the year 1989-91 at Gujarat Agric~ltural 
and It is sown during both the kharlf and rabl University, Anand Campus on Maize crop 
seasons.Actual evapotransplratlon and the (cv. Ganga Safed-2) . The daily evapotrans· 
crop coefficient (The ratio of evapotranspl- plratlon values were recorded from two gravl· 
ration to evaporation) are the Important metric lysimeters Installed by India Meteo· • 
tools for conforming the actual water rologlcal Department in the field adjacent to 
requirement-of the crop during Its different the agrometeorologlcal observatory at 
phenological stages . Lyslmeter and the Anand. Data on daily pan evaporation were 
~lass-A Pan evaporlmeters are most useful also recorded from USWB class-A 0P~ 
1nstruments for such a study. Present study pan evaporlmeter Installed in the meteor • 

• Preallnt address • In-Char p f ~ 
Meteorology, GAU, A~and. ge ro easor & Head (Agricul tural Meteorology). Department of Agne 
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logical observatory. The crop was sown on 

111h
1 
7th and 22nd July during the years 1989, 

1990 and 1991 respectively. Daily meteoro­
logical and periodic agronomical observa­
tions were recorded regularly during the 
crop growing seasons. The crop was 
harvested on 11 th October, 8th October and 
3rd November during the years 1989, 1990 
and 1991 respectively:·Atter harvesting the 
crop, the grain and fodder yields were 
recorded and yearwise water use efficien­
cies were worked out. 

RESULTS AND DISCUSSION 

The seasonal cumulative evapotranspi­
ration, evaporation, total rainfall , total irriga­
tion water applied to the crop, grain and 
fodder yields of the crop for all. three ye_ars 
are presented in Table 1 . Weekly mean 
weather parc1rneters that prevailed during 
the crop growing seasons are presented in 
Table 2. 

Figure 1 shows the variations in ET/EP 
with the growth of the crop and the corre­
sponding march of LAI during t~e years 
1989-1991 . The ratios ET/EP and LAI fol­
lowed more or less similar curvilinear path 
during the growing period for all the three 

years. The ratio ET/EP remained low during 
the establishment stage and increased 
gradually during the vegetative stage of the 
crop (up to 42 DAS). The crop developed 
uniformly all the three years. The value of 
ET/EP was less than one from emergence 
to vegetative stage and also during the 
ripening stage of the crop. The values of ET/ 
EP exceeded one and reached peak values 
of 2.04, 2.19 and 1.71 during the period 
between flowering phase (Tassel and 
Silking) and initial grain formation stage of 
the crop in the years 1989, 1990 and 1991 
respectively. These were established 
earlier than when the crop attained maxi­
mum LAI in all the three years. Ramana 
Rao et al. (1982) reported higher water 
requirement of pearlmillet during flowering 
stage. Reduction in the values of ET/EP 
ratios towards the later part of the crop 
growth may be attributed to leaf and root 
sensescence and also to increased resis­
tance in water transport inside the leaf 
because of ageing (Rathore 1986). The 
progressing trend of LAI during the year 
1989 and 1990 was more or less uniform. 
The value of LAI was higher during the year 
1990. The increasing trend of LAI during the 
year 1990 was higher than that during the 
years 1989 and 1991 throughout the crop 

1ABLE 
1 

Ir ti n evaporation, totnl rnlnfull, Irrigation wntcr ; ~n,ln yield nnq crop Seasonal cumulaUve evapotransp 8 0 • . 

water use efficiency. 

Parameters 
1989 J ()()0 1991 M ean 

Cu mul11tive Evapolrnnspiration (mm) 470.0 493.0 456.0 473.0 

378.0 356.0 J8Q.O 37~. o Curnul11tive Evr1porntio n (mm) 
509. 0 998.0 -lMt .0 663.0 'J'c,tal Rain f111l (mm) 

Total l1T igt1tion (mm) 
0.0 0.0 185.0 

Grnin Yield (kg/I111) 
474\J.O 655] .0 4585.0 52% .0 

f:odder Y ield (kg/h a) 
C,2 13.0 I08:!V.0 7V88.0 83 ..!) .0 

I)).() V.lO 103.0 IJ 6.ll Cn.. p du ration (dayi,) 
I 0. I lJ.J 10.0 II.I Crop Wr1tcr use cffo; iency 

(kg!ha/m 111) 
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growing season because of continuous 
availability of higher soil moisture and preva­
lence of moderate temperature and humid­
ity. Th~· peak values of LAI observed during 
the years, 1989, 1990 and 1991 were 4.48, 
4.85 and 2.49 respectively. Direct linear 
dependent relation between ET/EP and 
LAI (A2 = 0.88) had also been observed. 
The LAI and ET/EP both were found higher 
in the year 1990 during the flowering 
(Tassel and Milking) to grain formation stage 
of the crop which are the critical period of 
water requirement (Popov 1984). During 
the year 1991, the grain yield was obtained 

\ 

less due to reduction in grain number per 
cob because of scanty rainfall and preva-
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Genetic Architecture of Yield and It's Components in Bread Wheat in Optimal 
and Sub-Optimal Environments 

A. V. Aglodlya and P. T. Shukla 

Department of Agricultural Botany, Gujarat Agricultural University, Junagdh Campus, Junagadh-362 001 

ABSTRACT 

Gene actions involved In the inheritance of grain yield and four other traits wert 
studied under high fertility and low fertility conditions in six generations of bread wheat (T aestiv11m L) 

crosses vi1A GW 89 X J 24 and VW 237 X J 498 during rahl 1991-92. Additive and non-additive gene elTecls 
were fo und to control the Inheritance of all the characters. The estimates of additive (d) were less sensiUve 
to environments! variation as compared to dominance (h) . Low fertility conditions were found to favour the 
expression of dominance / partially dominance genes governing the higher mean expression - plant height and 
grain / plant hut reverse was true for grain/yield/spike. The results suggested the need for estimation or gene 
actions in multi-environments. 

INTRODUCTION 

Sprague (1963) listed three major 
factors that must be considered and which 
may limit progress in the analysis of quan­
titative genetic variation ; the number of 
genes involved, the type of gene action and 
the genotype-environmental interaction. 
Champman and Mc. Neal ( 1971) and Sawant 
and Jain ( 1985) have reported the influence 
of environmental variation on the expres­
sion of additive and dominance genes 
governing the inheritance of the character. 
The present study reports the results on 
these aspects from two crosses of common 
wheat grown in two different environments 
represented by high fertility and low fertility 
irrigated conditions. 

MATERIALS ANO METHODS 

The parents, F, , F
2 

and back cross 
generations of two crosses, viz., VW 237 X 

(Received on 2," May, 1993) 

J 498 and GW 89 X J 24 formed the material 
for present study. One row each of F,, P2 

and F1, two rows each of BC, and BC2 and 
4 rows each of F were sown per each 
replication in completely randomized block 
design with three replications. Row length 

was 2.5 m. Row to row and plant to plant 
distance was 30 ems and 1 O ems respec· 
tively. The experiment was grown in ~~ 
environments, viz., (E,) timely sown, hig 
fertility (20th Nov. and 120 N + 60 Pkg p/ha), 
and (E) timely sown, low fertility (20 ~o~ 
and 60 N + 60 p kg . p/ha) . o~serva~~~~n 
were recorded on five competet1ve pla .

0 . 'k gra1 
each row for plant height, gr~ns/spi 8

' rain 
yield/plant, 1000-grain weight and 

1
~49, 

yield/spike. Individual scales ( Mather ted to 
Hayman and Mather 1955) w~re ado~odel. 
test adequacy of additive dominance t was . 

I. teS 
Cavalli 's (1952) Joint sea 1ng----
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employed to detect the ~resence of epistah 
sis as well as to obtain weighted I t 

t. t f eas 
square es 1ma es o additive (d) and doml-
nanc~ (h) gen~ effects. Whenever this simple 
additive dominance model failed to b 
adequate to explai_n the variation in genera~ 
tion means, the six parameters perfect ft 
solution ad~ocate.d by Hayman (1958) wa~ 
used to estimate interaction effects. 

RESULTS AND DiSCUSSION 

The estimates of genetic parameters for 
different characters recorded in two crosses 
under two environments are presented in 
Table 1. Since the variation among six 
generation means was not significant for 
grains/spike in cros$ one and environment 
one(E1); 1000 grain weight in both crosses 
in environment two (E ) and grain yield/ 
pla~t in cross two and en

2
vironmenttwo (E

2
); 

their data were not subjected to generation 
mean analysis. Additive dominance model 
was adequate in cross VW 237 x J 498 for 
plant height under both the environments 
and for the remaining characters under 
timely sown high fertility conditions only. No 
significant epistatic effect was observed for 
grains/spike in both crosses anctgrain yield/ 
spike in cross VW 237 x J 498 under low 
fertility conditions and for grain yield/plant in 
GW 89 x J 24 undsr high fertility conditions, 
t~ough the x2 value of joint scaling test was 
significant. The failure to detect epistatic 
ettec(s based on analysis of generation 
rneans does not necessarily indicates that 
e~ic;tatic interactions play no role in deter­
rnination of phenotypic values as cqmpa­
rable balancing could exist for interaction 
(Sun et al., 1970) . 

t The estimates of (d) and (h) given in 
t~ble 1 show that (d) was significant for all 

e characters irrespctive of the crosses 
~nd environments except in cross GW 89 x 
w!-4 for grain/yield spike and 1000 grain 

~ '9ht under high fertility and grain yield/ 
~ 

plant under both th tJ conditions. Its magni­
t~d~ under both the environments was 
s1m1larfor grains/spike and grain yield/plant. 
:Whereas for yield/spike there was an 
increase in the magnitude of (d) under low 
fertility conditions while for plant its magni­
tude increased in cross-2 but reverse was 
true for cross-1. The estimate of (h) was 
als?. significant in all the cases under high 
fertility except plant height in both the crosses 

. where as it was significant in cross GW 89 
x J 24 and non significant in VW 237 x J 498 
in all the traits except 1000-grain weight 
.under low fertility condition. For a majority of 
the characters the magnitude of (t:l) was 
also greatly influenced by the cross and the 
environment. Under tim~ly sown high fertil­
ity qonditions in all the cases in which addi­
tive and dominance genes were controlling 
the inheritance of the character, magnitude 
of (d) was greater than that of (h) but 
reverse was true under low fertility. Though 
the magnitude of (h) was higher than ( d) 
under low fertility for plant height, grain 
yield/spike and grain yield/plant it.was found 
decreasing as compared to high fertility 
conditions in all the above cases. Additive x 
dominance, dominance x dominance and 
additive x additive gene interaction also 
found to contribute in the inheritance of 
plant height, grain yield / spike and grain 
yield/plant respectively with greater propor­
tion ~f_later two epistasis under high fertility 
condItIon. Whereas domiminance x domi­
nance for plant height and grain yield/ plant 
alongwith additive x dominance and aditive 
x aditive respectively in former and later 
characters were also important under late 
sowing. 

It Is appearent that environment has 
played an Important role In influencing the 
magnitude of additive and dominance ef­
fects but the character and population 
showed variable sensitivity to such environ­
m~ntal variation. Overall, the additive gene -
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scs or whent under tJmely sown high 
'[ABLE 1 tcrs ror nve phtnl char11ctcrs In two cm,. • 

d tcs of genedc paromc 
Es ma d I fertility (14: ) conditions. 
fertility (E1 ) an ow i 

Genet ics parameters 
Cross Envel. 

(d) (h) ( i) 
111 

Plant bight 

-0.07 -11.07 .. 0.13 
C-1 E l 79.4 

-6.57 .. 26.47 .. 24.13 .. 
El 75. l 

El 75.3 6.65· 1.82 
C~l 

El 72.1 8.81•• 1.72 

Grains / spike 

6.60• 3.40 
C-1 El 36.8 -2.20 .. 

C~I E 41.7 7.11 .. 2.06• 
I 1.20 

El 38.8 ']..77• 4.10 

Grain yield / spike 

-0.01 0.20 0.22 
C-1 El 1.5 

El 1.3 -0.05•· 0.09 .. 

C~l El 1.7 0,34•• 0.13• 

E l 1.5 0.30 .. 0.16 0.08 

1000 Grain wight 

C-1 E l 39.7 -1.60 0.88 .. 7.98•• 

C~I E• 40.1 2.36 .. 1.84•• 

(j) 

-6.27· 

0.97 

0.53 

-2.20 

0.20 .. 

0.06 

1.16 

(I) 

5.40 

.32.01•• 

1.40 

7.93 

0.56 

0.34 

-3.59 

Types of 

epistasis 

Duplicate 

Complimentary 

Complimentay 

Duplicate 

Grain yield / plant 

C-1 El 13.0 0.08 6.06· 

E l 9.8 0.07 6.07 

C~l E• 11.6 1.83•• 2.72 

C l GW 89 x J 24, e n vw 23 7 x J 498 • 

• •• Signifi cant at 5% and 1 % level respectively . 
' 

Envet. : Environments, E1 / E2 

effect was less sensitive to such environ­
mental variations but that was not so for 
dominance effect. Further, there was a 
general trend that less favourable growing 
conditions depressed the expression of 
dominant / partially dominance genes which 
were responsible for higher mean expres­
sion of grain yield/spike. However, reverse 

4.10 0.69 1.50 Complimentry 

4.69 -0.85 -9.86 .. 

Duplicate 

. d in yield/ was true for plant height an gra t 
plant. But in both the ab·ove cases (for plan 

. . hich loW 
height and grain yield/plant) 1n w 

5
_ 

fertility conditions influenced the expre 
8 

slon of dominance / partially domi_nan~s 
genes presence of duplicate 8 P15ta of 
multiplied its effect by negati~e val~~ins. 
dominance x dominance gene ,ntera 
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, hus there would be bias in the Interpreta­
tion of the importance of dominance unless 
the growing conditions are taken into 
consideration . Chapman and Mc.Neal 
(1971) reported that less favourable grow­
Ing conditions enhance the expression of 
dominance genes for plant height and grain 
yield/plant. Similar findings were reported 
by Sandhu and Anand, 1972; Singh et al. 
1974: and Gill eta/. 1977. However, Sawant 
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Cytological Effects of Pesticides on Onion (Allium cepa L.) Root Tip 

J. V. Butanl and P. T. Shukla• 

Department of Agricultural Botany, Gujarat Agricultural Univcr.-.ity, Junagadh Campus, Junc1gadh - 362 001 

ABSTRACT 

Cytological effects of fungicides Carbendazlm, Mancozeb, Tridemorph, Insecticides - Monocrotophos, 
Oxydemeton methyl and Quinalphos and weedicldes - Oxynuorten, Fluchloralin and Alachlor on onion root 
ti~ was studied using recommended and higher doses of pesticides for four different durations. Reduction 
In mltdtic index and reduction In germination was observed ln all pesticides exception In Carbendazim. There 
was a concentration and time dependent mitodepresslon. Different types of chromosomal aberrations were 
observed. Induction of chromosomal breaks suggested clasto~cnic action of pestk:des. Increased abnormalities 
with increase In concentration Indicated genotoxic level or respective pesticide. 

INTROJ,)UCTION 

Pesticides are usually taken up in 
human system through inhalation, residue 
present in grain, fruits and vegetables. They 
may be detoxified in the human blood. 
However, part of it may remain as such in 
the system and cause physiological distur­
bances or can alter the genetic material. If 
the changed genes are harmful in function 
and stabilize in the population, may cause 
genetic hazarde in the future generation. 
Thus, it poses a " genetic risk " to the 
offspring and hence estimation of effects of 
pesticides on chromosome of onion is 
important. The effect of pesticides on onion 
seeds during mitosis was studied by finding 
out the effect on seed germination, mitotic 

- index, and type · and frequen cy of 
chromosomal aberrations in different 
pesticides. 

MATER IALS AND METHODS 

The seeds of the onion variety Junagadh 
local were tre2 '.ed with recommended dose 

• (Received on 3"' July, 1993) 

of pesticides and several other concentra­
tions as given in Table. 

The duration was 4, 8, 12 and 24 hours. 
After the termination of the treatment, the 
seeds were thoroughly washed by distilled 
water. One thousand seeds were germi­
nated on the moist filter paper in a petridish. 
The germination count was recorded on 6

th 

and 12th day after seed treatment. Seed 
treated only with distilled water were taken 
as control.When redicles were 0.3 to 0.6 cm 
in length.they were fixed Corney's fluid 11 

(glacial acetic acid ; chloroform and ethanol 
in the ratio of 1 :3:6) for 24 hours. After 
.fixation ; the root. tips were store~ in 7~: 
ethanol for further cytological studies. ~ 
. . t 0 1ut1ons tips treated separately with tes s 10 

were taken and hydrolyse~ in 1 N Hc~~:to­
to 12 minutes at 60" C 1n oven. d after 
carmine Smears were prepare h'''ith . eac v• 
hydrolysis and about ten root tips.'...-----
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Pesticide lk cnmmendetl do.,,,, Other concentrations used 

(%) 

Cllrbcnd11zi111 0.2 
M11nt."Ozeb 0.2 
Tridcmorph 0.2 
M onocrotophos 0.040 

Oxydemeton methyl 0.025 

Quinalphos 0.030 

Oxyfluorten 0.25 

Fluchloralin 0.16 . 
Alachlor 0.40 

an average of more than 600 metaphase or 
anaphase were analysed. Mitotic index and 
frequency of cells showing different type of 
chromosomal abnormalities were counted. 

RESULTS AND DISCUSSION 

Gradual to drastic reduction in germina­
tion with increase in concentration and treat­
ment duration was observed for all pesti­
cides (Table 1, 2 and 3). This reduction can 
be attributed to the mitodepressive. 
Carbendazim and Mancozeb caused slight 
Jncrease in mitotic index (Table 1) whereas, 
Tridemorph resulted in slight decrease. The 
insecticides- Monocrotophos, Oxydemeton 
methyl and Quinalphos, Fluchloralin and 
Alachlor caused considerable reduction in 
rn~otic index (Table 2 and 3 respectively). 
Mitotic inhibition by weedicides has been 
~ttributed to blocking of mitotic cycle during 
interphase which may result from a pro­
longed G

2 
period synthesis (Mohandas and 

Grant, 1972). The mitotic index for control 
was found to be 8.585. 

f The chromosomal aberrations were 
0und • co 1n all the pesticide treatments, at all 

ncentrations, with varying intensity. The 

(%) 

0.4, 0.6, 0.8, 2.0 and 4.0 

0.4, 0.6, 0.8, 2.0 and 4.0 

• 0.4, 0.6, 0.8, 2.0 and 4.0 

0:080, 0.120, 0.160, 0.400 and 

0.800. 

0.050, 0.075, 0.100, 0.250 and 

0.500. 

0.060, 0.090, 0.120, 0 .300 and 

0.600. 

0.50, 0. 75, 1.00, 2.50 and 5.00. 

0.32, 0.48, 0.64, 1.60 and 3.20 . 

0.80, 1.20, 1.60, 4.00 and 8,.00. 

normal mitotic cycle without any aberra­
tions was observed in control. The chromo­
somal aberrations observed were chromo­
somal stickiness, scattering and clumping 
of chromosomes, formation of micronuclei, 
chromoso·me fragments, chromosome 
laggards, chromatid bridges, disturbed 
metaphases and breakage of spindle 
fibres. All the fungicides showed increase in 
percentage of chromosomal aberrations with 
increase in treatment concer«ration and 
·duration (Table 1) whereas, the insecticides 
and weedicides (Table-2 and 3, respec­
tively) showed decrease in per cent chro­
mosomal abnormalities. This is because 
the mitotic index is increased by fungi­
cides. 

Chromosome stickiness has been attrib­
uted to the improper folding of chromosome 
fibres which makes the chromatids 
connected by means of sub-chromatid 
bridges (Mc Gill et al., 197 4 ; Klasterskha et 
al., 1976) . Chromosomal bridges, abnor­
mal prophase, condenced prophase and 
laggards may be due to chromosomal sticki­
ness, chromosomal bridges may be due to 
chromosomal stickiness and subsequent 



TABLE I 
Effects of fungicides on germination, mitotic index and frequency of chromosomal aberrations In root dps of A/lium cepa L 

Fungicide Cona!n- Germi- MiJotic Index Chromosomal aberration (%) 

tration nation 4 /rrs :u lrrs 4 /rrs 8 /rrs /1 hrs 1./ hrs 

(%) (%) 

Carbendazim 0.2 74 8.994 8.888 _' 3.049 12.564 , 14.548 18.125 

0.4 52 8.133 8.726 6.170 17.908 19.968 31.962 

0.6 76 8.121 7.407 9.950 19.701 22.852 33.937 

0.8 46 7.567 9.243 14.147 23.023 39.080 ~ .677 

2.0 40 6.829 11.682 20.162 • 38.142 72.195 79.674 

4.0 38 6.665 11.162 23.140 41.914 79.537 87.953 

Mancozeb 0.2 64 6.598 7.486 1.003 3.541 5.794 8.306 

0.4 62 6.060 6.220 1.824 4.643 6.270 9.807 

0.6 47 5.714 6.467 2.764 6.129 8.319 14.303 

0.8 60 5.472 6.349 3.980 7.178 17.218 20.033 

2.0 48 5.140 5.429 6.862 12.254 24.796 33.713 

4.0 44 4.761 5.633 9.830 13.050 26.384 34.516 
Tridemorph 0.2 67 7.291 8.627 2.970 12.091 12.978 14.556 

0.4 57 7.543 8.982 4.084 12.376 13.201 15.702 
0.6 42 7.123 7.836 ' 

6.000 14.023 18.137 21.112 
0.8 46 6.991 9.333 8.485 15.210 20.859 25.870 

l 
2.0 43 6.565 8.676 8.609 17.915 26.101 35.016 
4.0 43 6.321 8.928 10.981 • 22.094 35.702 48.142 

. _______,/ 
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TARI.I .l 

Effects of lnsec:tlcld~ on gennlnatfon. mlro tJc Index and ferquency or chromosomal aberrations In root Ups of A Ilium cepa L. 

Insecticide Concen- Genni- Mitotic Index Chromosomal aberration (%) 

tration nation 4 hrs 24 hrs 4 hrs 8 hrs 12 hrs 24 hrs 

(%) (%) 

Mooocrotophos 0.040 72 7.778 7.236 5.980 5.280 4.084 3.273 
0.080 70 7.923 7.126 3.993 3.150 2.995 2..815 
0.120 62 7.237 6.829 3.010 2.254 1.960 1.650 
0.160 62 7.128 6.728 2.495 1.661 1.495 1.495 
0.400 61 7.012 6.731 2.127 1.147 0.985 0.821 
0.800 59 6.950 6.423 1.6J3 0.653 0.498 0.16€ 

Oxydemton methy 0.025 70 8.269 7.823 ·S.481 4.152 5.289 6.456 
0.050 60 8.123 7.651 2.454 4.032 4.854 ~.761 
0.075 63 8.012 7.321 1.948 1.774 1.636 l.!58 
0.100 66 7.928 6.980 1.824 1.782 1.639 0.966 
0.250 60 7.362 6.818 0.975 0.826 0.653 0.492 
0.500 57 7.457 7.012 0.657 0.484 0.327 0.161 Ournalpbos 0.030 70 8.210 7.821 4.125 3.927 4.081 3.770 
0.060 68 8.136 7.543 3.770 3.606 3.927 3.764 
0.090 59 8.016 7.219 3.119 2.960 2.750 ~.635 0.120 59 7.782 6.926 2.120 1.957 l .800 l.UJ 0.300 60 7.218 6.831 1.815 1.650 0.9H 0.819 0.60J 54 7.012 6.526 0.825 0.660 0A90 0.164 



TABLE 3 

Effects of wecdlddes on ~crmlnatlon: mitotic index und fcrl(ucncy of chromosomal ubcrrations In root tips of Alli11m cepa L 

Wee~icide Concen- G,!rmi- Mitotic Index Chromosomal aburation (%) 

' r.rotion nation 4 hrs 24 hrs 4 lirs 8 /rrs 11 hrs 14 hrs 

(<J{) (%) 

Oxyfluorten 0.25 70 7.521 7.012 5.445 5 .115 4.620 3.630 

0.50 68 7.498 7.210 4.078 3.758 3.231 3.074 

0.75 62 7.037 6.717 3.241 2.926 2.764 2.597 . 
1.00 60 7.109 · 6.515 2.597 2.759 2.283 l.960 

2.50 58 7.010 6.333 2.261 1.935 1.779 l.618 

5.00 57 6.881 6.111 1.663 1.492 1.305 l. 127 

Flucbloralio 0.16 67 7.555 7.112 5.280 5 .263 4.934 4.942 

0.32 58 7.565 7.125 5.107 4.862 4.901 45 67 

0.48 60 7.248 6.931 4.893 4.575 4.411 4.084 

0.64 63 7.218 6.867 4.530 4.207 4.045 3.889 

1.60 57 7.180 6.723 3.833 3 .654 3.488 3.~50 

3.20 54 6.992 6.254 3.431 3 .267 3.109 2.782 

Alacblor 0.40 67 8.013 7.728 4.715 4.567 4.248 4.091 

0.80 68 7 .782 7.622 4.255 4.065 3 .733 3548 

1.20 58 7.792 7.431 3.721 3 .559 3.24 1 3.084 

1.60 59 7 .542 7.329 3.482 3.316 2.936 2.777 

4 .00 57 7.497 7.282 2.995 2.786 i.618 2.295 

8.00 57 7.323 6.881 2.622 2.446 2.113 l.954 

~ • 
"' .... 



BllTANI ET AL : CYTOLOGICAL EFFECTS or PESTIODES ON ONION MITOSIS 

·iure of the anaphase or may be atrrlbuted 
fai unequal translocatlon or Inversion of 
~~romosome segments ( Najjar and 
Soliman, 1980). The chromosome break­
ages is now generally considered to lnvole 
ONA molecule responsible for the linear 
continuity of the chromosome or may be 
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Correlations and Cousotlon~ In Chlckpeo(Cicer arietinum L.)* 
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ABSTRACT 

C'ornlaUom and path analysis WM computed for yield and Its components us ing 76 genotypes or chickpea. 
tl re,~ sqtnlftcant RSSOClatlon between yield and 100 seed weight, plant height, number or primary 
brancb~ plant, number of pods/plant, days lo maturity and days lo nowering at ~notypic and phenotypic: 
~~~ There WM high direct elTecls of 100 seed weight and number of pods/plant on seed yield. 

INTRODUCTION 

For a rational improvement in yield of 
any crop the knowledge of correlations 
between yield and its components and 
among themselves is considered verry 
useful. However, as the estimates of corre­
l~tion~ alone do not provide a c9mprehen­
ssve picture of cause and effects, path analy­
sis developed by Wright( 1921) is performed 
for ascertaining the relative importance of 
each of the traits. The present study was 
conducted to know the extent of associa­
ti~n (genotypic and phenotypic) between 
yield and other quantitative characters and 
their direct and indirect effects on seed yield 
in chickpea. 

MATERIALS AND METHODS 

Seventy six geographically diversed 
strains . of chickpea were planted in 
r~domtsed block design with three replica­
tions at ~e c _ollege Farm of Gujarat Agricul­
tural University. Navsari during winter 1991 -

(Received on 61
h Aug. /99JJ 

92. Each strain consisted single row of s m 
length grown at a spacing of 30 x 1 o cm. 
Correlations and path analysis were com­
puted as per A1-Jibouri et al. (1959) and 
Wright (1921) respectively. 

RESULTS AND DISCUSSION 

The genotypic and phenotypic correla­
tions for all possible combinations among 
ten characters are presented in Table 1. In 
general the values of genotypic coefficients 
were higher than their corresponding 
phenotypic coefficients, revealing the influ• 
ence of environment on their phenotypic 
expressions. Jivani and Yadvendra (1988) 
and Kumar and Arora (1991) have also 
observed such environmental effects on 
these traits in chickpea. 

Seed yield was found to be significan tly 
and positively correlated with 100 seed 
weight, plant height, number of prirnarY 

Part of M. Sc (Agri.) Thesis &ubmittd b s i • • • • Y . en Of' author to Gujarat Agricultural Un1ver s1ty. 
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T.<BLE .I 

Gcnotypic (G) and phcno~-pic (P) coJTCfations among ten characters of chickpea. 

Charocle:rs Days to Days to Number of Plant No.of 
. -

fl<JM,·er- maturily primary lreight pods/ 

mg branches/ (cm) plant 
plant 

Seed yiekl/palnl (g) G 0.324** 0.375** 0.509•• 0.685** 0.490** 
p 0 .288* 0.339•• 0.434** 0.591 •• 0.441** 

Days to flowering G 0.618** 0.492** 0.568** -0.144 
p 0.608** 0.444** 0.505** -0.139 

Days to maturity G 0.254* 0.609** 0.036 
p 0.228* 0.551 ** 0.036 

No. of primary G 0.558** 0.043 

braoches/plant p 0.460** 0.035 

Plant bcigbt (cm) G 0.159 
p 0.141 

No. of pods/plant G 
p 

No. of seeds/pod G 
p 

No. of pods/primary G 

brandi p 

100-seed weight G 

(g) p 

-
• , Significant at 5 per cent level 
• •, Significant al 1 per cent level 

No.of No.of 

seeds/ pods/ 

pod primary 
branch 

-0.222 0.146 

-0.197 -0.119 

0.301** --0.386** 

0.300** -0.361** 

0.266* --0.082 

0.262* --0.077 

-0.157 --0.545** 

-0.149 -0.577** 

-0.055 -0.157 

-0.043 -0.131 

0.068 0.808** 

0.065 0.788** 

0.148 

0.143 

JOO-seed 

weigJ,L 

(g) 

0.867·· 

0.760** 

0.270 

0.260* 

0.330** 

0.321 ** 

0.425** 

0.366** 

0.633** 

0.510•• 

0.126 

0.117 

-0.439·· 

-0.427** 

-0.100 

-0.087 

Harvest 

index 

(%) 

-0.031 

0290 

--0.242* 

--0.150 

-0.156 

-0.086 

--0.369** 

-0.191 

-0.s3r• 

--0260* 

0.163 

0.138 

0.105 

0.067 

0.346** 

0.212 

0.022 

0.026 

°' ...... 



TAB/£1 

Dind Mcl llllldllat tffkb ornane causal variables on grain yield In chickpea. 

Clurraac-s Days to Days to No.of Plant 

/10t4¥:ring maturity primary height 

bran- (cm) 

<ks/plant 

Days to ~ 0.078 0.005 -0.029 -0.058 

Days to mmrity 0 .048 0.007 -0.015 -0.062 

Numbtt oC primacy 0.038 0.002 -0.060 -0.057 

branches/plaat 

Plant bcigbl 0.044 0.005 -0.034 -0.102 

Number of pods/plant -0.011 0.000 -0.003 -0.016 

Number of seeds/pod 0.023 0.002 0.009 0.006 

No. of pods/primacy -0.030 -0.001 0 .033 0.016 

brand) 

100-«edweigbt 0.021 0.002 -0.025 -0.064 

Harvest index -0.019 -0.001 0.022 0.055 

Residual :- 0 .0533 

Dir:ect effect oo maio diagooal 

•• . SigoirlCaDl at\ pa cent \evel 

No. of No.of No. of 

pods/ seeds/ pods/ 

plant pod prunary 

branch 

-0.093 0.042 0.109 

0.023 0.037 0.023 

0.028 -0.022 0.154 

0.103 -0.008 0.044 

0.648 0.009 -0.228 

0.044 0.139 -0.042 

0524 0.021 -0.282 

0.082 -0.061 0.028 

0.106 0.015 -0.098 

JOO-seed Harvat 

weighl inda 

{%) 

0.239 0.031 

0.293 0.020 

O:Jn 0.048 

0.562 0.070 

0.112 -0.021 

-0.390 -0.014 

-0.089 -0.045 

0.888 0.003 

0.019 -0.130 

Co"e• 

lation 

coeffi· 

ciort 

witltsud 

yield 

0--324 .. 

0.375•• 

o..509-· 

0.685•· 

0-490 .. 

-0.222 

0.146 

0.867 .. 

-0.031 

"' (X' 
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branches/plant, number of pods/plant, days 
to maturity and days to flowering at both the 
ievels. These characters except number of 
pods per plant were also found to have 
pasitive associations among themselves, 
which confirms the earlier findings of Jadhav 
and Mane (1991) and Dasgupta et al. (1992) . 
Because of their positive association with 
yield these attributes can serve as an indi­
cator characters for seed yield . 

Number of seeds per pod w~s noted to 
have significant positive association with 
days to flowering and days to maturity and 
negative with 100 seed weight. Mandal and 
Bahl(1980) and Salimath and Bahl (1985) 
have preferred for seed size over seed 
number/pod as an important yield compo­
nent in chickpea. 

The partitioning of correlations into 
direct and indirect effects (Table 2) indi­
cated high positive direct effects of 100 
seed weight, number of pods per plant, and 
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seeds per pod on seed yield . Sontakey et 
a/. (1991) and Dasgupta et al. (1992) have 
also observed high direct effect of these 
traits. The importance of 100 seed weight 
was further increased as most of the yield 
attributes like plant height, number of 
primary branches, days to maturity and 
days to ·flowering were exerting their indi­
rect effects through this character, which is 
an accordance of Sandhu et al. (1991 ). 

Days to flowering and maturity, which 
were significantly and positively correlated 
with seed yield had very low positive direct 
effect on it. In fact their high correlation wtth 
yield was only because of 100 seed weight. 

Thus the correlation and causation analy­
sis revealed the pods per plant and 100 
seed weight as the most important charac­
ters followed by number of seeds per pod. 
Therfore they can be consi~ered for 
improving seed yield in chickpea.-
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Co1nbinh1g Ability in Cowpea (Vigna unguiculata (L.) Walp.) 

R. N. Patel, P. R. Godhanl and R. S. Fougat 

Department or Agriculturnl Botany, College of Agriculture, Gujarnt Agricultural Universi ty, Sardar Krushinagar 

ABSTRACT 

Combing ability and gene action l'or 10 characters, including seed yield, In cowpea were studied in diallel 
crosses of nine diverse genotypes, excluding reciprocals. Analysis of variance revealed significant mean 
squares due to gca as well as sea for all the characters. The higher magnitude of gca variance compared to 
sea variance slgntned the predominant role of additive type of gene action In the expression or all the 

characters. 

INTRODUCTION 

In a crop improvement programme, the 
success rests upon isolation of valuable 
gene combinations as determined in the 
form of lines with high combining ability. The 
lines which produce good progenies on 
crossing, are most desired by a plant 
breeder. The knowledge of gene action and 
combining ability not only helps in identify­
ing the best combiners which may be 
hybridized either to exploit heterosis or to 
accumulate fixable genes through selec­
tion but also helps in understanding the 
inheritance of quantitative characters, so 
as to choose the proper selection method to 
be followed In future breeding progrmmes. 
There are only few reports available on 
these aspects for cowpea. The present 
investigation was, therefore, undertaken to 
study the combining ability effects and 
variance using 9 X 9 dlallel (excluding recip­
rocals) In cowpea. 

(Received on 30th Aug. 1993) 

MATERIALS AND METHODS 

Nine varieties viz ., GC-1 , GC-2, 
GC-82-3, GC-82-8, Pusa Phalguni , RC-8, 
V-240, V-269 and CO-4 were selected on 
the basis of their diverse geographical ori­
gin and conspicuously different morpho­
logical characteristics including the yielding 
ability. These were crossed in all possible 
combinations (excluding reciprocals). A set 
of 45 entries com prising of nine parents and 
their 36 hybrids were sown in a randomized 
block design with three replications at 
Instructional Farm, College of Agriculture, 
Gujarat Agricultural University, Sardar 
Krushinager during Kharif-1990. Each 
entry comprised of single row of 3.0 m 
length. The distance between two rows was 
60 cm, while the plant to plant distance w_as 
30 cm. Observations were recorded on five 
randomly selected plants from each e~try 
in each replication for days to flowen~g, 
days to maturity, plant height, effective 
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branches per plant, clusters per plant, pods 
per plant, pod length, seeds per pod, test 
weight and seed yield per plant. The gca 
and sea variance and effects were worked 
out following Model -I Method-II of Griffing 
(1956) . 

RESULTS AND DISCUSSION 

The analysis of variance for combining 
ability for different characters (Table 1) 
revealed highly significant ·gca for all the 
characters, while sea variances were highly 
significant for all the characters except pod 
length, which was significant at 5 per cent 
level of significance. These suggested the 
role of both additive and non additive 
genetic components in the expression of all 
the characters. However, higher magnitude 
of gca variances over sea variances for al I 
the traits indicated that the additive compo­
nent of genetic variance was predominantly 
involved in the expression of yield and its 
attributing characters. Similar results were 

'£4.BLE 1 

l'AI I'./ . /;'/, Ii i , . . c .OML;N JN<; AHif JTY IN C OW PE/\ 

reported by LaJ et al. (1975) , Patil and 
Bhapkar (1986) and Patil and Shete (1986) . 
It Is evident from these observations that 
breeding for high yield ing va ril"! ties in 
cowpea may bAcome more effective if addi­
tive gene effects are more appropriately 
exploited along with non additive gene 
effects. In cowpea It could be achieved by 
the use of good general combining parents 
In hybridization and selecting desirable 
segregants from the segregating genera­
tions by adopting progeny selection tech­
nique meant for exploiting additive genetic 
variance. Adoption cf progeny selection 
technique for exploiting additive genetic 
variance in cowpea was also suggested by 
Lal et al. (1975) and Jatasra (1980) . Since 
the present experiment was conducted for 
one season and at one location only, the 
estimates of the genetic variances are 
expected to be biased due to genotype x 
environment interaction which may mislead 
the breeder in drawing conclusions regard­
ing gene action.Hence, it is suggested to 

Analysis of variance for combining ablllty In cowpca. 

Charac ters Mean Squares 

gca sea erro r 

Days to flowering 217.938·· 39.598° 3.946 

Days to maturity 841.375** 183.2(,6 .. 2.580 

Pl11 nt heigh t 7085.09 J •• 2076.960 .. 118.821 

Elfcc1ivc bra nches per pl ant 0.645 .. 0.410** 0. 145 

CIU!)lcn, per pli:tn t 49.252•• 17.213 •• l.386 

Po<h per pl ,mt 143.275 .. 33 .100 .. 3. 525 

l'ocJ length 6.834** 0.226· 0. ( 2l) 

Scccts per pod 2.563*'" 1.018'" • 0. 284 

Tes t Weigh t 16.~84•• 1uos·· 0. 111 

SC(:d • I Y1c d per pl ,tn l 6X.3no•• 25.IH::? •• 2. -lUJ 

• 
• •• 



TABLE 2. 

Estimates of ~enc-ral comblni~ abilit)• (gca) effects of cowpca parents for various characters. 

Parents 

GC-1 

GC-2 

GC-82-3 

GC-82-8 

Pusa Phalgun i 

RC-8 

V-240 

V-269 

C0-4 

S.E. (gi) ~ 

S.E (gi - gj)l :t 

Days to 

jlo-...,-ering 

-6.33** 

0.98 

0.24 

-0.62 

-5.74 .. 

-1.31 • 

3.32** 

1.09 

8.38 .. 

0.56 

0.85 

Days to 

maturity 

-11.63** 

3.37** 

• --0.51 

-3.36 .. 

-10.54** 

.5.42•• 

7.25** 

5.73** 

15.10** 

0.4~ 

0.68 

Plant 

height 

-31.72** 

18.63** • 

11.17** 

4.14 

-43.80** 

-7.89* 

-5.56 • 

19.38** 

35.65** 

3.10 

4.65 

Effective 

branches 

per plant 

·0.23• 

0.48 .. 

-0.11 

0.06 

0.10 

-0.21 

-0.23* 

-0.25* 

-0.06 

0.11 

0.16 

.. , .... "' Significant at 5 :, ,,d 1 rer r-.ent level of sign ificance, respectively. 

Clusters 

per p lant 

0.05 

5.27** 

-2.06** 

-0.64 

-0.61 

-1.19** 

-0.76* 

-0.77• 

0.10• 

0.33 

0.50 

Pods per 

plant 

-0.01 

8.99 .. 

-3.21 •• 

-1.13* 

0.11 

0.88 

-1.90 .. 

-1.39* 

-2.33** 

0.53 

0.80 

Pod 

length 

0.10 

-1.28° 

0.32 .. 

0.62** 

-0.5s•• 

-0.11•• 

0.17 

0.05 

1.37** 

0.10 

0.15 

SeeJs.per 

pod 

-0.34* 

-0.02 

0.05 

0.16 

--0.86** 

0.83** 

0.12 

-0.35* 

0.40** 

0.15 

0.23 

Test 

weight 

-0.82•· 

-0.89** 

0.59** 

-0.06 

-1.30** 

-1.39* 

0.86** 

0.73** 

228•• 

0.10 

O.U 

Yield 

per 

plant 

-1.54** 

5.98** 

-1.83** 

-0.32 

-2.53** 

--0.59 

-0.25 

-0.04 

1.13* 

0.44 

0.66 

-.J 
N 
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TABLE. 3 

Compan_tiTe study of first five tdgh yielding hybrids ~-Ith their sea effects for different charaeu:rs. 

Hybrids Days to Days to Planl Effective Cluster Pods per Pod Seeds per Test S,.,ed 

flowering maJurity hight branches per plant length pod weiglrt y ield 

per plant plant per plant 

. GC--2x CX>-4 Hs.91•• 12.81** -23.18* 1.27•• 5.23 .. 7.66** -0.02 --0.31 -0.11 9.59• • 

GC--2 x V-269 1.87 2350** 74.49•• 0.16 7.13 .. 9.12** --0.20 -1.27 -1.03 .. 7.10•· 

GC--e2--8 X C0-4 J0.78** 1753** 61.47** 1.22•• 12.0G** 14.02•• 0.10 -1.53** 1.&4•• 11.97•• 

GC--2,: V-240 11.91•• 17 .66** 27.76° -0.06 5.79 .. 6.84** 0.06 -0.45 0.98·· 5.59u 

GC--1 X GC--2 -3.65* -8.13** -48.08** 0.35 0.91 7 .21 •• 0.51 0.99* 0.31 620· • 

• , • • • Sign i ficaot at 5 and 1 per cent Level of significance, respectively, 
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seeds per pod. test weight and seed yield 
per plant The parents :iC- i . Pus Phalguni 
and RC-8 were good general combiners for 
days to flowering. days to maturity and 
d\ ariness. It was also generalty observed 
for most of the characters that parents 
exhibiting high mean perfom,ance had high 
gca effects. A close relationship between 
the mean performance and gca effects was 
also reported by Patil and Bhapkar (1986) 
and Patil and Shete { 1986). 

No cross combination was consistently 
good for all characters (Table 3) .The 0ross 
combination GC-2 x CO-4 manifested sig­
nificant positive sea effects in desired direc­
tion for seed yield per plant. effective 
branches per plant, clusters per plant and 
pods per plant, whereas, for plant height, it 
expressed significant negative sea effect. 
The cross GC-2 X V-269 showed significant 
sea effects in desired direction for clusters 
per pl~t, pods per plant, test weight and 
seed yield per plant. The hybrid GC-82-8 x 
C0-4 recorded highest significant positive 
sea effect of 11 .97 for seed yield per plant. 
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f his h brid ,'\Is r c rd d significant sea 
eft ts in d II d dir ction for effective 
bran hes p r pl"' nt, clusters per plant, pods 
per pl, nt .. nd test weight. The cross 

mbin .. tion GC-2 V-240 exhibited signifi­
c, nt s .. effects in desired direction for 
clusters per plant. pods per plant, test weight 
snd seed yield per plant. The hybrid GC-1 x 
GC-2 had significant sea effects in desired 
direction for days to flowering, days to 
maturity, plant height, pods per plant. seeds 
per pod and seed yield per plant. The per se 
performance of crosses was found to be 
related with sea effects of hybrids for 
effective branches per plant, clusters per 
plant. test weight and seed yield per plant. 

The crosses exhibiting high sea effects 
for different characters points to the possi­
bility of improving these characters by 
selection and hybridization. 

Estimates of gca effects suggested that 
parent GC-2 was good general combiner 
for effective branches per plant, clusters per 
plant, pods per plant and seed yield per 
plant. Parent CO-4 was good combiner for 
clusters per plant, pod length, number of 
seeds per pod, test weight and seed yield 
per plant. Parents Pusa Phalguni, GC-1 
and RC-8 were good general combiners fer 
early flowering, early maturity and dwarf­
ness. The crosses GC-2 x CO-4, GC-2 x V-
269, GC- 82-8 x CO-4, GC-2 x V-240 and 
GC-1 x GC-2 were good specific combina­
tions which may be exploited for seed yield. 

Pati I. R. ll and Rh :1pkar, D . C,. ( \ \J~ ~) . l 'olll· 

hi ning abilit , in l'\_,w1w,1. J. M ,1h,,r11slrt,t1 
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Heterosis in Relation to General and Specific Combining Ability in Safflower* 

H. M. Pandya** and V. D. Patil 

C'-0llcge of Agriculture, Gujarat Agricultural University, Junagad h 

ABSTRACT 

Hetrosi~ was studied in relation to gca and sea effects In line x tester Involving diverce genotypes of 
samower. Highest heterosis of 94.62, 65.16, 55.05 and 51.48 per cent was observed over stnnda.rd check for 
No. of seeds / capitulum, No. of capitula / plant, No. of secondary branches / plant and seed yield /plant, 
respectively. Mean performance of the crosses showed close association with sea effects Indicating that 
selection of the cro~es based on ·heterotic response is equaly effective. Additive x dominance and dominance 
x dominance epistasis was involved in the best cross combinations. 

INTRODUCTION 

• In safflower number of • secondary 
branches / plc¥1t, number of capitula/plant 
and number of seeds/capitulum contribute 
maximum t_o seed yield (Lakha et al., 1992 
~d Makne et al. 1985). An effective breed­
ing programme depends on these impor­
tant yield components. The relative amount 
of gca and sea effects play a vital role in 
Planning the most appropriate breeding 
Programme. In the present paper heterosis 
in relation to gca and sea effects has been 
reported. 

MATERIALS AND METHODS 

F 
,~8 ive rnale steri le lines (MS 101 , MS 102, 
M-A~i3, Ms , 04 and MS 105) developed at 
<l1v ·, Parbhani were crossed with ten 

erse 
is.67 rna1e lines (Annegeri , Bly 652, s .. 3. 
, ' BSF-9-97, JLSF 49, JLSF 88, NOS 

(Received on 6th Sept. 1993) 

1, NS 1016, Bhimaand PS 1). The resultant 
fifty hybrids along with their fifteen parents 
were planted in two different sowing dates 
under rainfed as well as irrigated conditions 
during rabi 1987-88. The hybrids and 
parents were grown under four different 
environments in a randomized block design 
with three replications . The distance 
between rows and within row was 45 and 15 
cm , respectively. Observations were 
recorded on ten randomly selected plants 
for secondary branches/plant, capitula/ 
plant, seeds/capitulum and seed yield. 
Heterosis (%) was calculated ov~r standard 
check variety Shima. Combining ability 
analysis was based on the procedure given 
by Kempthorne (1957) . 

RESULTS AND DISCUSSION 

Analysis of variance for the characters 
studied showed significant genetic differ­
ences among parents and hybrids for the 

-._ ~art of the Ph O . . b th - en~ thor to Marathwada Agriculh.Jral University, Parbhani. 
r-re • . Thesis, submitted Y e 5 . u J dh (G • t) sent add . 4 College of Agnculture, GA , unaga uJara . ress : Associate Pro,essor, 

75 



TABLE 1 

B,-- r ) ix crosses each In res~ of hcterosls and sea effects for different characters In safflower. 

Charr.c!Lr Crosses Heterosis gca 

in per cent 

No. of secondarv MS 104 x NDS 1 55.05 .. (Lx H) 
branches • plant MS 101 x NS 1016 53.09•• (H x L) 

MS 102 x Annegeri 49 _39•• (Lx L) 
MS 101 x NDS 1 46.90· (Hx H) 
MS 103 x 8hima 46.90· (Lx L) 
MS 101 x 8 -3-16-57 45.02• (H x L) 

No. of caprtula plant MS 105 x 8SF-9-97 65.16•· (LxH) 
MS 104 x NDS 1 59.01 •• • (Lx H) 
MS 101 x NDS 1 49.50 .. (Lx H) 
MS 103 x NDS 1 49.36·· (Lx H) 
MS 102 x NOS 1 48.36•· (LxH) 
MS 101 x 8-3-16-17 46.56·· (Lx L) 

No. of seeds ' C.apiculum MS 103 x NS 1016 94.62 .. (Lx L) 
MS 104 x NS 1016 93.84·· (H x L) 
MS 102 x 8bima 72.76•· (Lx H) 
MS 104 x Bly 652 69.80 .. (H XL) 
MS 102 x NS 1016 67.81 •• (Lx L) 
MS 105 x Annegeri 58.63 .. (Lx L) 

Seed yield/plant MS 105 x Annegeri 51.48 .. (Lx H) 
MS 101 x 8hima 48.oo• (Lx H) 
MS 101 x Annegeri 46.70· (Lx H) 
MS 104 x BSF-9-97 36.78 (Lx L) 
MS 102 x JLSF 88 36.49 (H x H) 
MS 101 x NS 1016 35.62 (Lx H) 

Mean 

per/or-

mance 

20.56 
20.30 
19.81 
19.48 
19.23 
19.23 
34.90 
33.60 
31.59 
31.56 
31.35 
30.97 
32.23 
32.10 
29.12 
28.12 
27.79 
26.27 
20.92 
20.44 
20.26 
18.89 
18.75 
18.73 

Crosses 

MS 105 x BSF-9-97 
MS 102 x Annegeri 
MS 105 x JLSF49 
MS 104 x PS 1 
MS 103 x Bhima 
MS 101 x NS 1016 
MS 105 x BSF-9-97 
MS 104 :x NDS 1 
MS 104 x PS 1 
MS 103 x Bbima 
MS 102 x Annegeri 
MS 103 :x Annegeri 
MS 105 x Annegeri 
MS 104 x Bly 652 
MS 102 x PS 1 
MS 103 x NS 1016 
MS 101 x JLSF 88 
MS 102 x Bhl!Ila 
MS 104 x BSF-9-97 
MS 102 x NDS l 
MS 1~ x JLSF 49 
MS 105 x Annegeri 
MS 102 x PS 1 
MS 101 x Bbima 

-.J 
~ 



TABLE / (Contd .) 

sco 

effects 

5S6st 

2.67** 
2.45st 

1.76 
1.62 
1.62 
922ta 
4.12** 
2.94 .. 
2s1--
2.45"* 
2 32** 
5 .66° 
359** 
3.16st 

3.12° 
3.08** 
237 .. 

4.61° 
4.29° 
3_49u 
3.45° 
325° 
2.85 ... 

gca 

(Lx H) 
(Lx L) 
(Lx L) 
(Lx L) 
(Lx L) 
(Hx L) 
(LxH) 
(Lx H) 
(Lx L) 
(Lx L) 
(Lx L) 
(Lx L) 
(Lx L) 
(Hx L) 
(LxL) 
(Lx L) 

- (Lx L) 
(LxH) 
(Lx L) 
(Hx L) 
(Hx L) 
(Lx H) 
(H x L) 
(Lx H) 

Common crosses 

MS 101 x NS 1016 
MS 102 x·Annegeri 
MS 103 x ·Bbima 

MS 105 x BSF-9-97 
MS 104x NOS 1 

MS 103 x 1016 
MS 102 x Bbima 
MS 105 x Annegeri 
MS 104 x Bly 652 

MS 105 x Annegeri 
MS 101 x Bbima . 
MS 104 x BSF-9-97 

Lessters in parentheses indicate magnitude of general combining ability of parents. 
*and ** indicate significant at 5% and 1 % levels, respectively. 
' r' value = Association of mean performance of hybrids with sea effects. 

_, 

gca 

(Hx L) 
(Lx LJ 
(Lx ~ 

(Lx H) 
(Lx H) 

(L x L) 
(L x H) 
(L xL) 
(Hx L) 

(L x H) 
(Lx H) 
(Lx L) 

·r Value 

--0...3024 

o.n,n ... 

osrn--

O.-U93 .. 
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characters studied indicating significant 
heterotic response. The gca and sea mean 
square were also significant for all the 
characters . . The best six crosses oach In 
respect of heterosis and sea effects for 
different characters are presented in Table 
1 . The highest heterosis for number of 
secondary branches/plant was observed in 
MS 104 x NOS 1 (55.05 %) followed by MS 
101 x MS 1016 (53.09 %) and MS 102 x 
Annegeri (49.39 %). For number of capitula 
I plant, the highest heterosis was forund for 
cross MS 105 x BSF-9-97 (65' . 16%) 
followed by MS 104x NDS-1 (59.01 <¼,) and 
MS 101 x NOS 1 (49.50 %). Similar!)/, high­
est heterosis for number of seeds/ capitu­
lum was observed in MS 103 x NS 1016 
(94.62 %) followed by MS 104 x NS 1016 
(93.84 %) and MS 102 x Shima (72. 76 %). 
For seed yield I plant MS 105 x Annegeri 
exhibited maximum heterosis (51.4 %) 
followed by MS 101 x Shima (48.00 %) and 
MS 101 xAnnegeri (46.70%). 

In the varietal development programme 
on the basis of these results it is sug!~ested 
that the parents having high gea effect for 
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yield ( Annegeri and Shima), for seconda 
branches and No.of capitula / plant (Nos~ 
and BSF-9-97) , and for no. of seeds / 
capltulum (Shima) can be used in the breed. 
ing procedure like recurrent selection. The 
approach suggested by Red de~ and Jensen 
(1974) may also be useful to increase the 
desirable gene and genotypic frequency 
From Table 1 it is seen that three crosse~ 
were common for two characters namely 
no. of secondary branches and seed yield / 
plant while two and four crosses were com­
mon for no. of capitula I plant and no. of 
seeds / capitulum, respectively. The mean 
performance of crosses showed significant 
association with specific combining ability 
effects indicating that selection of the cross 
combinations on the basis of heterotic 
respose would be reliable. In the present 
study, low x high, high x low combiners were 
involved in the high expression of sea 
effects in superior crosses. This indicated 
that the genie interactions for best crosses 
for these characters were accountable to 
additive x dominance or dominance x 
dominance type of gene effects. 
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Diallel Cross Analysis for Tillering Ability and Kernel Weight in Bread Wheat 
(Triticum aestivum L. em. Thell) Under Normal Sodic and Saline Sodic Soils 

' 
~- B. Kathhia• and R. K. Sharma 

Department of Genetics and Plant Breeding, S.K N. College of Agriculture, Jobner-303 329 (Riijasthan) 

ABSTRACT 

Combining ability variances and effects of 8 x 8 dlalld c~s were estimated In F ·and F • 
I 2 

generations under normal, sodlc and saline sodlc soUs for tUlers/plant and 100-kemel welghL Bolh gca and 
sea variances were Import.ant for controlling the traits studied. However, predominant role of additive gene 
r!Tccls was noted for both traits. The gca and sea were lnnuenced by environments. This suggested lhat to 
have an unbiased estimates of gca and sea, the material may be evaluated over a wide range of environments. 
In general, Lok 1 and Kharchla 65 were good general combiners for both traits under normal as well as salt 
stress environments. For tillers per plant, HD 2009 under normal soU and Raj 3077 under saline sodlc soil 
were good combiners. HW 452 was uniformly observed to be good general combiner for 100-kemal weight 
over environments. Most of the crosses showing significant sea efTects Involved at least one high general 
combiner. Kharchla 65 x HW 452 over environments, K 8565 x Lok 1 and Lok I x HW 452 under normal 
soU and Raj 1972 x Raj 3077 in saline sodlc soUs were the promising crosses for 100-kemal Wf'1~ht. 

INTRODUCTION 

In wheat, tillering ability and kernel weight 
are considered to be most yield compo­
nents under normal and salinity conditions 
(Kumar et al., 1986 ; Vijay Prakash, 1988) . 
The genetic architecture of these charac­
ters is essential to stabilize the yield not only 
Under favourable soil condition but also 
Under salt affected soils. In view of it, a set 
of 8 x 8 half diallel crosses (F1 and F 2 

generations) and their parents were 
evaluated under normal, sodic and saline 
SOdic soils for tillers per plant and 100-
kernel weight. 

MATERIALS AND M ETHODS 

(Received on 18th Nov. 1993) 

Raj 3077, Lok 1 and HW 452 of bread wheat 
were crossed in a half diallel fashion. The 
experiment consisting of 8 parents, 28 F,s 
and 28 F2s were conducted in randomized 
block design with three replications under 
normal (pH 8.4, ECe 305 dS/m), sodic (pH 
9.3, ECe 3.6 dS/m) and saline ·sodic (pH 
9.1, ECe 8.6 dS/.m) soils at College Farm, 
S.K.N. College of Agriculture, Jobner. The 
experiment under sodic soil was grown 
during rabi 1989-90, whereas other two 
were grown during rabi 1990-91 . Each plot 
of nonsegregating (Parents and F ,s) and 
segregating (F 2s) materials consisted of 1.5 
m long single and four rows, respectively. 
The rows and plants within rows were spaced 

2 
Eightdivegegenotypes viz., K8565, HD at 15 and 5 cm distance, respectively. At 
~ CPAN 1992, Kharchia 65, Raj 1972, maturity, five compititive plants selected 
:re~ent address : Associate Professor, Department of Agricultural Botany. College of Agriculture, Gujarat 

9ric1Jltura1 University, Junagadh - 362 001. 
79 
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from each plots in parents and F 1s and 15 
plants in F

2
s were evaluated for effective 

tillers/plant and 100- kernel weight. 
Combining ability analysis was carried out 
according to Method 2, Model 1 of 

.,Griffing(1956), which further extended by 
Singh (1973, 1979) for pooled analysis. 

RESULTS AND DISCUSSION 

The mean squares due to general (gca) 
and specific combining ability (sea) in F 1 • 

and F 
2 

generations under each of three 
environments were significant for both the 
traits (Table 1), except sea for tillers/plant in 
F 

1 
under normal and in F 

2 
under sodic soils. 

The gca and sea variances in pooled analy­
sis were also highly significant for both the 
traits (Table 2) , except for tillers / plant in F 2. 

The gca : sea ratio was much larger for both 

TABLE 1 

8Q 

the traits (Table 1, 2). The above results 
revealed that both additive and nonadditiv 
types of gene effects were involved in th: 
inheritance of these traits with the 
preponderance role of additive gene effects 
as 'also reported by Singh (1988) under 
normal and sodic soils. This warrants some 
kind of population improve"}ent approach 
as earlier suggested by Jensen (1970). 
Further, the dominance genetic variances 
(sea mean squares) were decreased largely 
in F

2 
than F1. It may be ascribed due to 

breakage of linkage and decrease in hybrid 
vigour in F

2 
generation. 

The variances due to gca x environment 
and sea x environment interactions were 
also significant (Table 2) in F1 and F

2 
generations for both the traits studied. This 

ANOVA for combining ability In F
1 

and F
2

_ under three environments for Ullers per plant and ·100-kemel 
weight in bread wheat. 

Character 

Ti Hers per 

plant 

l 00-kernel 

weight 

Envir- Generation 
onment 

El Fl 

F2 

E2 Fl 

F2 

E3 Fl 

Fl 

El Fl 

Fl 

E 2 Fl 

F2 

E3 F 1 

Fl 

' •• Significant at l % leve l 

Source of variation and degree of freedom 
(in parentheses) 

GCA (7) SCA (28) Error (70) GCA : SCA ratio 

l.~~75•• 0.173 0. 128 7 .37 

1.489 .. 0.092** 0.053 16.18 

1.430 .. 0.202• • 0. 11 2 12.76 

1.267* * 0.123 0. 102 10.30 

2.1166** 0. 131• • 0.074 16.53 

1.1112• • 0. 066** 0.034 16.85 

1.478** 0.122• • 0.018 12.12 

0.724* * 0.068** 0.020 10.65 

1.086* • 0. 123•• 0.023 8.83 

1.405 .. 0.029•• 0.0 15 48.45 

1.503** 0.060** 0.024 25 .05 

0.963·• 0.042·· 0.025 22.93 

E1 = Nonna! soi~ E1 = Sodic soil, E, = Saline sodic soil 
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[ABLE i 
oVA for comblnln1t ability In I•' , nnd F1 J)oolcd ove r three cnvlninmenlA for lAlers per plant and 100-

~~d wel!lht In bn!Rd whent. 

source of d.f. Tillers per plant JOO-kernel weight 

vnrit1tion 

GCA 

SCA 

Environments (E) 

GCAx E 

SCAx E 

Error 

GCA: SCA 

ratio 

7 

28 

2 

14 

56 

210 

·' 

F I 

,,, 4.272•• 

' 0.158•• 

25.946 .. 

0.299 .. 

0.172 .. 

0.144 

27.04 

F 
2 

3.48 t •• 3.969·· 2.927•• 

0.055 · 0.204 .. 0.054•• • 

43.864 .. 22.257•• 17.105 .. 

0. 194•• 0.049· 0.083•• 

0. 113 .. 0.050 .. 0.042 .. 

0.086 . 0.024 0.021 

63 .29 19.46 54.20 

•, •• Significant at 5% and 1 % levels, respectively. 

indicated that both additive and nonaddi­
tive gene effects were less stable. 
Obviously, it suggests that the information 
based on experiment in a single environ­
ment may not give reliable conclusions. 

The gca effects for tillers/ plant and 100-
kernel weight (Table 3) showed that Lok 1 
(except F1 in normal soil for tillers/plant) and 
~ archia 65 (except F

2 
in normal and sodic 

soil fo~ 100 kernel weight) were good gen­
erai combiners in F and F

2 
generations 

over environments. For tillers / plant, HD 
20?9 under normal soil and Raj 3077 under 
lalinesodicsoilwere good general combin­ers 0 Hw ver generations and environments. 
corn ~52 was consistently good general 
ro biner for 100-kernel weight over envi­
eo::~ntst but It was observed to be poor 
QoOd iner for tillers / plant Raj 1972 was 
in ~ Qenera1 combiner for 100-kernel weight 
q/)d in~d F 2 generations under sodlc soil 
Plant .1, Under normal soil. While for tillers/ 

1 biner' i 
1 

~as observed good general . com-
- n r '''"'d 

, • 
1 er normal and sodic soils. 

The estimates of sea effects for tillers / 
plant revealed that two crosses in normal, 
five crosses in sodic and one cross in saline 
sodic soils exhibited sigruficant and positive 
sea effects either in F1 or F2 generati.on. For 
100-kernel weight, _Kharchia 65 x HW 452 
exhibited positive and significant sea 
effects over generations and environments, 
except F2 In both stress soils. Whereas, 
crosses K 8565 x Lok 1 and Lok 1· x HW 452 
In normal soil, and Raj 1972 x Raj 3077 In 
saline sodic soil expressed positive and 
significant sea effects over generations. 
The crosses which showed significant 
possitive sea effects for both the characters 
Involved all three possible combinations 
between parents of high and low gca 
effects, i.e. high x high, high x low and low 
x low. However, in majority of the crosses at 
least one high general combiner was 
involved for the manifestation of high sea 
effects.These crosses in early segregating 
generations are likely to throw transgres-
sive segregants. • 



TABLE 3 
Genert combining ability effects of the parents In F

1 
and F

1 
under thn!e environments for tillers per plant and 100-kemel weight in brud wheaL 

Tillers per plant I 00-kemd M-·eiglrJ 

P<U'eNS E l E 2 E1 El E l E, 

F l F i Fl f:2 F, F l F, Fl F, Fz F, Fz 

K 8565 -0.436 .. -0.478·· -0.500 .. -0.392** -0.491 .. -0.21s•• -0.041 -0.091 -0.027 -0.031 -0.065 -0.063 

HD 2009 0.210.. 0.232 .. 0.080 0.027 -0.463•· -0.323 .. -0.604•· -0.339 .. -0.432** -0.537** -0.596·· -0570° 

Cl'AN 1992 -0.397.. -0.387 .. -0.220• -0.292** -0.338·· -0.292•• -0.442** -0.380 .. -0.401 .. -0.372•· -0.435** -0..334 .. 

Kharchia 65 0.610.. 0.548 .. 0.580 .. 0.557** 0.836 .. 0526** 0.253 .. 0.055 0.135 .. -0.022 0.257 .. 0.212--

Raj 1972 0.069 0.192 .. 0.160 0.188* 0.023 0.003 0.088 .. 0.069 0.113* 0.159** -0.019 -0.012 

Raj 3077 0.183 0.140• 0.170 0.097 -0.365 .. 0.313 .. 0.084 .. -0.057 -0.194 .. -0.172 .. -0.067 -0.088 

Lok l 0.055 0.209 .. 0.260 .. 0.277** 0.269 .. 0.287** 0576•· 0322 .. 0.497** 0.598 .. 0.499*• 03 71 .. 

HW452 -0.396.. --0.458 .. -0.510 .. -0.462 .. -0.203• -0.237 .. 0_254•• 0363 .. 0.309•• 0377 .. 0.427** 0.384 .. 

SE(gi) !: 0.106 0.068 0.099 0.094 0.081 0.054 0.040 0.042 0.044 0.037 0.046 0.047 

• , .. Significant at 5 % aod 1 % levels, respectively. 

E
1 
= Normal soil, E

2 
= Sodic soil, E

3 
= Saline sodic soil. 

00 
N 
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Botanical Materials as Protectant of Green Gram, Vigna radiata (L.) Wilcuk 
Against Pulse Beetle, Callosobruchus analis Fabricus - I 

R. P. Juneja and J. R. Patel* 

Department of Entomology, B. A College of Agriculture, Gujarat Agricultural University, 
Anand' Campus, Anand-38~ 110. 

ABSTRACT 

Laboratory experiment was carried out to kno~ the relath-e blo-efflcacy of various botanJcal materials 
against pulse beede, Callosobruchus analis Fabrlcus Infesting stored green gram. Among the various plant 
materials studled the powders of custard apple, Annona squamosa L. seeds, black pepper, piper nigrum L.. 
seeds, mint, Mentha piperiJa L-leaves and orange, CiJrus reticulata Blanco peels all @ 5 parts per 100 paru 
or green gram ( W/W ) gave cent per cent adult mortality after 3 days of treatment and completely prevented 
the • female beetles from laying egp tilt 60 days of treatment. Further, no populatJon build up and grain 
damage was observed till four months of storage, whereas neem Az.adirachta indica A. Juss seed kemels 
powder gave protecdon for only three months. 

(Received on 21st Dec. JQ9J) 

INTRODUCTION the laboratory during 1990-91 . The culture 
Among bruchids, Callosobruchus ana/is of C. ana/is was raised from a single pair of 

F. (Coleoptera : Bruchidae ) is one of the adults collected from the local market of 
most serious pests of pulses including green Anand town in stored green gram and main-
gram and it attacks invariaply on all the tainedfortheexperimentalpurposeongreen 
pulses under storage conditions. It is there- gram in glass jars measuring 20 x 14 cm. 
fo~e, im~erative to save green gram from The jars were covered by using muslin 
this ~e~ious pest. Keeping in view the cloths and rubber bands. The culture jars 
benef1c1~I. effects of grain protectants of 
plant origin, a laboratory experiment was were replenished with fresh quantities of 
s~ up to know the relative bio-efficacy of green gram time to time. The seeds and 
diffe~e~t botanical materials against C. leaves of various plants tested were dried 
analts infesting stored green gram. under the shade except orange peels which 

were dri~d in open sunlight and then dried 
MATERIALS AND METHODS materials were powdered in an electric 

Wit~ a view to_ determine the relative grinder. In order to find out the effect of grain 
blo-~ff1cacy of various botanlcalma terlals protectant on adult mortality, oviposltional 
against pulse beetle, c .ana/1s Infesting deterrent, population build up and grain 
stored green gram, statistically designed damage, 100 g green gram were mixed with 
laboratory experiment was conducted In 5 g of respective botanical material powder 
Present address : Professor a d H d o t 
Agricultural University An d en ea 'A epartment of Entomology, B. A College of Agriculture, GuJara 

• an ampus, nand-388 11 o .. 
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TABLE I 

Effect ofv-arious botanical materials agamt C. o.nalis for adult mortality and ovlposltlonal deterrent property in stored green gr.im. 

Trazt:mor1 

l. Ct5tard apple seeds 

2. Black pepper seeds 

3. Mint leaves 

4 . Ora~ peels 

5 . Soapout shells 

6. 1'eem seed kernels 

7. Neem seeds coats 

8. Neem seeds whole 

9. Neem leaves 

10. Oh.arek drupes 

11. Jamuo seeds 

12. Tulsiseeds 

13. Tuki leaves 

14. Garlic leaves 

15. Olrys.anthemum leaves 

16. Control 

S.E.m:!: 
C. D. (P = 0.05) 
C. V . ('l) 

• ../ X + 0 .5 tram.formed va_lue:. 
Eg,.u:es. in paren~ ace ori~ valuu. 

Adult mortality after Av. no. of eggs laid per 

3 days of release JOO grains after 

( % ) 5 days . r,o days 

200.03• ( 100.00) 0.71 • (00.00} 071 • (00.00) 

10.03 (100.00) 0.71 (00.00) 0.71 (00.00) 

10.03 (100.00) 0.71 (00.00) 0.71 (00.00) 

10.00 (100.00) 0.71 (00.00) 0.71 (00.00) 

5.48 (30.00) 3.42 (11 .25) 15.28 (233.00) 

1.97 (5.00) 2.06 (3.75) 5.74 (32.00) 

1.34 (2.50) 3.70 (13.25) 32.46 (1053.25) 

2.93 (10.00) 3.19 (9.75) 21.03 (442.00) 

2.30 (7.50) 3.77 (13.75) 28.89 (834.:bl 

2.30 (7.50) 2.82 (7.50) 27.21 (739 .75) 

1.34 (2.50) 3.57 (12.25) 30.51 (936.50) 

1.97 (5.00) 3.70 (13.25) 31.41 (986.00) 

2.30 (7.50) 3.56 (12.25) 31.21 (937.50) 

2.93 (10.~) 3.77 (13.75) 29 .81 (8.55.00) 

4.70 (22.50) 4.12 (16.50) 3 1.60 (998.00) 

0.71 (0.00) 
' 

5.54 (30.25) 33.25 ( 1080.0) 

0.63 0.10 0.18 
1.79 0.29 0.52 

28.57 7.09 1.8.3 

en 
0, 
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and the treated grains were kept In 
plastic jars ( 11 x 9 ems) and four replications 
were maintained including control. In each 
replicate 5 pairs of 0-24 hold C.anal/swere 
released in each jar and its mouth was 
covered ·With muslin cloth . The data 
recorded on these ~spects are presented In 
Table 1 and Figure 1 and 2. The data were 
subjected to the analysis of variance test. 

RESULTS AND DISCUSSION 

The results on the effect of various 
botanical materials on adult mortality of 
pulse beetle C. ana/is after 3 days of treat­
ment (Table 1) revealed that the powders of 
custard apple seeds, black pepper seeds, 
mint leaves and orange peels all at 5 parts 
per 100 parts of green gram ( W/W ) gave 
cent per cent adult mortality and completely 
prevented the females from laying eggs on 
treated grains till 60 days after treatment. 
Soapnut, sapindus /aurifollus Vahl. Shells 
powder was found next best by giving 30 
per cent adult mortality and remained at par 
with chrysanthemum C. cinerariaefo/iamTriv. 
leaves powder ( 22.5 per cent) In effective­
ness. Whereas, minimum (3.75) eggs were 
observed on green gram treated with neem 
seed kernels powder after 5 days of treat­
ment. Even after 2 months of treatment to 

REFERENCES 

lhn Ped • • ro, K. N. 1985. Toxicity of some citrus 
peels to Dermestes maculatus Deg. and 
Cailol·obruchul· maculatus (F.) J . stored 
Pr(Jd. Res., 21 (1) : 31-34. 

(' 
'-<,rgi; V . 

' • 1990. Evaluation of gri11n protect ants 
agai,mt Cul/o,whruchus unali~· I•: infesting 
green gram Vigna radiuta (I ~) Wilczck. 
M.Sc. (Agri.) 'fllc1,i1, sub111i t1cd to (iujarnt 
Agriculturnl I Jnivcn,it y, A1rn11d . 

G. and Sircar, I'. 1967, Ncc111 i.ccJ 
ii~ t ', I 

protcctant ttgainsl bruc 11u 

green gram with neem seed kernels 
powder ( 32.00 eggs) Its effectiveness was 
significant. 

The botanical m4terials viz., custard 
apple seeds, black pepper seeds, mint 
leaves and orange peels completely 
prevented the population build up (Fig. 1) 
and grain damage (Fig. 2) till 4 months of 
storage period. Don-pedro (1985) and 
Pandey and Varma (1977) have also 
reported good grain protectant property of 
orange peels powder and custard apple 
seeds powder against C. m~culatus, 
respectively. Whereas, Mathur et al. (1985) 
and George (1990) have found black 
pepper and mint as an effective pulse 
protectant against C. chlnensis and C. analis 
respectively. Neem seed kernels powder 
though gave low adylt mortality (5 % ) 
however, the treated grains had minimum 
oviposltion after 5 days ( 3. 75 eggs per 100 
grains ) and even after 60 days ( 32 eggs 
per 100 grains) also. Further the populatio·n 
build up was low ( 678. 75 beetles) and the 
grain damage was minimum ( 5.15 % ) after 
3 months of storage period among all the 
treatments Jotwani and Slrcar ( 1967 ) also 
reported neem seed powder as an effective 
green gram protectant against C. macu/atus. 

Cullosobruchus muculatus ( Fabricus ) in­
fosting some leguminous seeds. Indian J. 
Ent., 29 (1): 21-24. 
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Estimation of Economic htjury Level and Economic Threshold Level 
for Helicoverpa armigera (Hubner) on Gram Crop• 

A. J. Patel•• 

Main Dry Fanning Research Station, Gujarat Agricultural University, Targhadla - 380 003 (RajkoC) 

AB8I'RACT 

The lou in IP'8in welaht ran&ed from 6,09 to 34.71% when the caaed p-am plant. were lnf•ted 
with 1 to 10 larvae of H. armiaera. The preaence of one larva/m row lenath crop cauaed 3.36 1, la. 
In yield. Larval population lncreue In field ranted from 0.01 to 0.14 with an averaae of 0.05 larva/ 
m/day. The pin threahold computed wu 144.23, 139. 76, 164.47 and 132.67 kif/ha for fenvalerate, endowlfan, 
qnlnelphoe and monocrotophoe reapectlvely. The correapond.ina valuea of economic inJury level CEIL) 
were workedout to be 1.29, 1.26, 1.47 and 1.18 larvae/m row lenath, The economic threahold level {ETL) 
estimated were 1.15, l.ll, 1.SS and 1.04 larvae/m row lenat,h for fenvalerate, endoaulfan, qulnalphoe 
and monocrotophoe reapectlvely. 

INTRODUCTION 

The damage potential of H. armlgera 
certainly proved that it is undoubtedly the most 
serious pest of gram all over India. 

Pre-scheduled chemical control technology 
failed to provide satisfactory protection against 
the pest. Frequent application of insecticides was 

not only uneconomical but also led to a number 

of Mrious and well documented problems. To 
overcome this, Integrated pest management tactics 
was developed. Later on the concept of peat 
control through ·economic threshold• was Introduced 
(Stern et al., 1959), which emphasized the control 

meuures to prevent an Increasing peat populatlon 
from reaching the level where It may cauae economic 
damage. The pr"8nt Investigation waa, therefore, 
undertaken to estimate the economic Injury and 
threshold levela for H. armlgera on gram. . 

(Received on 29th Febru. 1992) 

MATERIALS AND MEfflODS 

(Q Yleld loss at different larval den11tles 

In order to determine the relationship of 
different larval densities of H. armlgera with yield, 
an experiment was conducted in specialized cages. 
Each cage was 1.1 x 0.6 x 0.6 m having 100 

mash brass net on each side except the bottom. 
The lower extremities of these cages were provided 

with hard alluminium sheet tor fixing the caget 
In the field. A window of 25 x 25 cm with 

ahutter waa provided on the front face to facllitat• 
the larval release and subsequent checking. 

Laboratory culture was maintained by 

collecting adulta of H. armigeca from light trlP1 

and releasing them In oviposltlon chamb•rt (15 

x 10 cm). A cotton wool plug dipped In 10 

per cent sugar ■olutlon wa1 kept In each chamber 
to provide food. The eggs obtained wer• :-::::--=--:--::-:~:-------_:._ _ __:._ ___ ~:__---

: Part of 1he Ph.D. 1heaia of A. J. Pat.I aubmltted lo ~uahan AgriaA.lral Unlw,al Bikane, CampYS. UdalPUf• 
Preaent addreaa : Training Aaaodate (Plant Protection) , Main o..y Farming Re .. !dl s~ . GAU, Ta1ghad'a. 
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transferred to clean petridishes (1 o cm diameter) 
containing fresh gram leaves. The newly hatched 
,arvae were again transferred to clean petrldlshes 
containing fresh leaves. The food were replaced 

daily. 

The crop was raised in a separate plot 

with inter row spacing of 1.5 m. The plants 

were sprayed with 0.07 per cent endosulfan to 

n,ake it free from all pests. After 15 days to 

spraying the cages were fixed on the plants. 

Different densities of laboratory reared late 

second instar larvae viz. , 0, 1, 3, 4, 6, 8 and 

10 were released on caged J)lants at post flowering 
stage, when the crop .was about 100 days old. 

Before releasing of larvae, all plants were thoroughly 

examined to make it free from any pest. The 

dead larva, if any, during experimentation was 

replaced by fresh ones of the same age group 

from the laboratory culture. 

On completion of the larval period the 

cages were removed. Endosulfan @ 0.07 per 

cent was then sprayed on these plants and repeated 

at weekly intervals to check the infestation by 

other pests. At harvest, healthy . and damaged 

pods were recorded. The data thus obtained were 

subjected to statistical analysis (Table 1). 

In order to determine the loss caused 

by one larva the regression equation for larval 

density and reduction in grain yield was obtained 

(Table 2). 

(IQ Determination of economic Injury level 

The economic injury level was determined 

as per procedure suggested by Hammond and 

Pedigo (1972). The calculation of gain threshold 

anc1 El L are as follows : 

Management cost 
Gain (Rs / ha) 

threshold = --------= kg/ha 
(GT) Market value of grain 

(Rs / Kg). 

PATEL : ECONOMIC 11-{RESHOLD OF H. ARMIGERA 

Economic 
Injury 
level 

= 

Gain threshold 
(kg / ha) 

LoH per Insect 
(kg / Insect). 

= Insects/ha 

The man~ement cost was calculated baaed 

on prevailing market price of the insecticides and 

application cost. Market value of gram was calculated 
from the wholesale value of gram at local market 

around the harvesting time. 

(Ill) Eatlmatlon of economic threahold 

To estimate the economic threshold the 

method reported by Johnston and Bishop (1987) 

was adopted in the present investigation. They 

established that economic threshold would be 
the population at economic injury level minus 

the population increase per day. Thus in present 

study the increasing rate of larval population in 

field was determined by recording weekly populatjon 

of H. armigera during larval activity (twice a week 

from 72m row length). The rate of increase in 
population was calculated arithmatically. Economic 

threshold was estimated for four insecticides viz., 

fenvalerate, endosulfan, quinalphos and 

monocrotophos. The economic threshold level for 

each insecticides was estimated by deducting 

larval population increase rate per day from the 

respective economic injury level. 

RESULTS AND DISCUSSION 

(I) Yleld lo11 at varying larval denaltl•• 

The data dipicted In Table 1 revealed that 

reduction in grain weight increased with the increase 

in larval density showing a positive correlation 

(r=0.896), since simple correlation often does not 

disclose the fact of economic significance, a 

regression equation Y = 2.131 + 3.229 X was 

obtained, which permitted the amount of resultant 

yield loss for each unit of larval density. The 



TABLE I 

Effect or different larval densities or H. amaigera on the yJekl or gram during 1987-88. 

S.No. Larval N11.mbt:r of pods/m row length Damaged Weight Reduction in grain Weight of 

density pods of grains weig_ht hundred 

/mTUM' total damaged (%) /mrow g/m % grains 

lengtJ, length (g) (g) 

1 0 333.00 (18.27) .. 0.00 (0.00) .. 0.00 (O.OO)• • • 44.43 0.00 0 .00 (O.OO)• • • 12.20 

2 1 315.00 (17.78) 10.33 (3.36) 3.27 (10.41) 41.73 2.70 6.09 (14.25) 11 .97 

3 2 321.00 (17.94) 16.33 ( 4.16) 5.10 (13.03) 40.47 3.97 8.72 (17.37) 12.63 

4 3 316.67 (17.82) 23.67 ( 4.96) 7.47 (15.84) 38.63 5.80 13.04 (21.16) 11.97 

5 4 314.00 (17.74) 32.00 (5. 74) 10.22 (18.55) 36.93 7.50 16.88 (24.25) 12.60 

6 6 317.33 (17.84) 40.67 ( 6.45) 12.82 (20.94) 34.40 10.03 22.51 (28.25) 12.20 

7 8 317.00 (17.83) 55.67 (7.52) 17.55 (24.74) 31.03 13.40 30.14 (33.28) 12.90 

8 10 309.00 (17.60) 62.33 (7.93) 20.20 (26.70) 29.00 15.43 34.71 (36.08) 12.17 

S.-Em. z (0.18) (0.17) (0.64) 0.61 0.61 (0.90) 0.34 

C. D. at 5% (N.S.) (0.51) (1.73) 1.85 1.85 (2.73) N.S. 

• Means of three replications . • 
•• Figures in parentheses are means of n+ 1 transformed values . 
••• Figures in parentheses· are means of angular transformed values . 

TABLE 2 

Correladon between larval density and yield Joss (1987-88). 

S. No. Aspects r 'value' Regression equation 

1. Larval density (X) and reduction 0.896 Y • 2.131 + 1.229 X 
in grain weight (Y) 

2. Larval density (X) and weight -0.896 Y • 42.280 - 1.227 X 
of grain (Y) 

3 . Larval density (X) and percentage 0.809 Y • 2.715 + 1.615 X 
of pods damaged (Y) 

4 . Pe rcentage of pods damaged (X) -0.999 Y • 44.335 - 0.759 X 
and w e iltht of 1aa,ns lY'i / fB 
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lncrcasl,vz rat~ of' Ian••• poJJulaaJon or H . armigera on ,eram crop during 1987-88. 

.S: No. 

1. 

2. 

3. 

4. 

5 . 

6 . 

7. 

8 . 

TABLE 4 

Standard wcatht:r 

wct:knumber 

2 

3 

4 

5 

6 

7 

8 

9 
--
Total 

A~erage 

Cumulative number 

of larvae in 72 m 

row length/week -
11 

39 

108 

116 

158 

184 

186 

204 

Jncrt:asing rate 

of larvae{m/week 

0.15 

0.39 

0.96 

0.11 

058 

036 

0.03 

0.25 

2.83 

0.3S4 

Increasing 

rale of 

larvae/m/day 

0.02 

0.06 

0.14 

0.02 

0.08 

0.05 

0.01 

0.04 

0.42 

0.05 

Computation or gain threshold, econo.mic htjury levels and economic threshold levels of H. armigera on gram crop during 1987-38. 

Dosage No. of Cost of Gram Gain Economic injury IRL ETL 

S. Treatments a. i. leg/ sprays control p,~e thres- level (larvae/ (larwu/ 

No. ha* (Rs/ha) (Rs/kg) hold 
(leg/ha) Larvae/ha Larvae/m mrow) m row) 

1. Feovalerate 0.02 % 0 .14 2 613.00 4.25 144.23 42927 -1.29 0.14 1.15 

2 . Endosulfan 0 .07 % 0.49 3 594.00 4.25 139.76 41597 1.25 0.14 1.11 

3. Qoinalphos 0 .05% 0.35 3 699.00 4.25 164.47 48950 1.47 0.14 1.33 

4. Moooaotophos 0.04 % 0.28 3 563.85 4.25 132.67 39485 1.18 0.14 1.04 

IRL loaeasiog rate of larval population in field. 

ETL Economic thersbold level . 

• Spray volume used 700 lit/ha. 

~ 
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t. n ,•ndicated that the presence of 1 larva/ equa10 . . 
m row length caused 3.36 g loss in gram weight 

(II) Determination of economic Injury level 

The gain threshold computed on the basis 

of gram price (Rs. 425.00 per quintal) were 144.23, 

139.76, 164.47 and 132.67 kg/ha for fenvalerate, 
endosulfan, quinalphos and monocrotophos 

respectively. The corresponding value of economic 

injury levels were worked out to be 1.29, 1.25, 
1.47 and 1.18 larvae/m row length or 42,927, 

41 ,597, 48,950 and 39,485 larvae respectively 

per hectare (Table 4). Singh (1980) reported 
economic injury level of H. armigera on gram 
crop to be one larva/m length. 

(Ill) Estimation of ~onomlc threshold level 

In field the weekly larval population of 
: H. armigera was found to be increased from 

11 to 204 in 72 m row length during flowering 
to pod formation stage (Table 3). However the 

rate of increase in larval population was not 

uniform and ranged from l~ss than 0.01 to 0.14 
larva per metre row length with an average of 
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0.05, but for the aafer aide the maximum rate 
of Increase was taken in the present investigation 

for estimating the economic threshold levels of 

H. srmlgers. 

Based on economic injury level and increasing 

rate of larvae, the economic threshold levels of 

H. armigera in gram were 1.15, 1.11 , 1.33 and 

1. 04 larvae/m row length for fenvalerate, endosu !fan, 
quinalphos and monocrotophos, respectively (fable 

4). Singh and Reddy (1976) recommended control 

measures for H. armigera on gram crop soon 

after the appearance of one larva in a metre 

row length of the crop. 
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"elopment and Recovery of Elasmus nephantidis, Rohwer and Trichospilus 

e • F . pupivora err1ere, Parasitolds of Opisi,ia arenosella Walker 
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ABSTRACT 

Studies on the development and establishment of Elasm11s nephantidis Rohwer and Trichospilus pllpivora 
f~re, parasltolds of Opisina arenosella Walker were done during 1981-86 at Plantation Crops Research 
~ don,Mahuva (Gujarat). Egg to larval period, pu1;1al period, fecundity, female longevity and host killing 
capacltl' of E. nephantidis averaged 3.50, 7.50, 30.80, to.SO days and 3.50 larvae, respectlvely. Egg to adult 
emerge~ce and longevity of T. pupivora were 20.42 and S.12 days, respectlvely when reared on 0 . arenosella . 
'Ibis parasltold could be multiplied on Spodoptera litura Fab. and Corcyra cephalonica (Stain.) in the 
laboratory, S. fitllra produced higher number of the parasltoid adults. Both parasitoids were mass released 
In coeonut orchards for dl,Cerent four years (1981-85) to seek their establishment. No establishment of both 
could be obtained. 

INTRODUCTION 

The leaf eating caterpillar, Opisina 
arenose/la Walker (Lepidoptera: Oecophori­
dae) is a serious pest in the coconut grow­
ing areas of Saurashtra region of Gujarat 
State. It was found associated with different 
twenty three natural enemies at Coconut 
Plantation, Mahuva. Among them, two 
larval parasitoids, Bracon brevicornis 
~esm. , Goniozus (= Parasierola) nephanti­
dis Mues. and three pupal parasitoids, 
:achymeria nepj1a,ntidis Gahan, 8./asus 

alker and Xanthopimpla punctata Fab 
Were observed regulating the pest 
Population. With view to determine the 
POss'bT &co 1 11~ of suppressing this pest below 

(Receive.d on 28th Janu.1992) 

pupivora Ferriera (pupal) which were 
reported the important ones in South India 
(Rao et al. 1948), studies on development 
and field recovery of both the parasitoids 
were, therefore, undertaken for the period 
of .four years ( 1981-85). 

MATERIALS AND METHODS 

The stock culture of E.nephantidis and 
T.pupivora received each year of 1982-85 
from CRCRl,Kayangulam (Kerala) were 
attempted to multiply under the laboratory 
conditions. E. nephantidis, a host specific 
parasltoid, was reared on the prepupal 
stage of Opisina larvae which had formed 
silken layer. These Opisina larvae along with 
leaf bits were exposed to four days old pair 
·of the parasitoid in the glass tubes (9 x 2.5 
cm ) for the parasitization. Honey droplets 

tla nomicthreshold level by introducing the 
(pr:mld, E!asmus nephanidls Rohwer 
~ al) and Eulophld, Trlchospllus 

Pr,,-::::-:---;;,_,::..:.:.:.!::.:.;.;.=..:..;~~;.....!.----------------------
Co11eg, ~~t addre,1.1 : Associate Research Scientist (Entomology), Department of Entomolog y, 

Agrl, GAU, Junagadh - 362 001 . 
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on a small plastic strip was provided as food 
for them.The parasitized host larvae were 
removed on the next day and replaced by 
another healthy ones.Number of larvae 
parasitized by an individual female parasl­
toid were kept separately and reared until 
the adult emergence. The fecundity of a 
!:> ngle female was counted on the basis of 
total puparia produced.The similar proce­
dure was adopted to multiply this parasi­
toid. 

For studying T.pupivora, 100 adults were 
exposed to fresh pupae of O.arenosel/a in 
the glass tube (9 x 2.5 cm ).The host pupae 
were removed on next day and replaced by 
another fresh pupae. The exposed pupae 
were kept separately and reared until the 
adult emergence.The development of the 
parasitoid on Spodoptera litura Fab. and 
Corcyra cepha/onica (Stain.) was also 
studied. Number of parasitoid adults from a 
single host pupa was recorded. Adopting 
this rearing technique the parasitoid was 
mass reared utilizing S.litura pupae. 

The field releases of both the parasitoids 
were made whenever the sufficient amount 
was available during the periods of their 

TABLE 1 

mass multiplication. Periodical collection . s~ 
the pest stage 1.e. prepupal and pupal frorn 
the released orchards were made after the 
field release.These materials were reared 
In the laboratory to see their establishment 
The results obtained are presented In Tabl~ 
1 and 2. 

RESULTS AND DISCUSSION 

I. Development 

Egg to larval period of E.nephantidis 
averaged 3.50 days with a range of 3 to s 
days. The pupal period lasted for 7 to g 
days. The fecundity was 32.80 on an aver­
age with range of 23 to 55 . The females 
survived for 7 to 15 days.whereas males 
died within 4 to 5 days after the mating. 
Unmated females produced only male 
progeny.A female had killed 3.50 host 
larvae during its life-span, however, 2.33 
larv~e were deposited with its eggs. Only 
2. 04 per cent puparia failed to help the adult 
emergence. The sex ratio was 2. 07 females 
: 1 male (Table 1).Pillai and Nair (1982b) 
reported that the development from egg to 
adult was 10-16 day,s and fecundity was 14-
57. 

Developmen t slJ1gcs of E/asmus 11epha11tidis when reared on 0 . arenose/Ja . 

Sr. Stage/particular 

No. 

J . Egg to lar vn 

2. Pupa 
3 Fecu ndi ty 
4. f..(Jngcvi ty 

( h :m,~e:: ) 

5. No. u ( l111v 11C 

k I lied by I h\: par;o i tv ld f t: lll il le 
6 No. ol 111"';,c 

killt:d 1110111; with tg1:9> depcn,i tio11 

7 U/0 adu It c1ucrgc11cc 

from pup11ri11 
8. Sex rntio (l-cn111lc : cllide) 

Nos. 

Studies 

so 
so 
10 

10 

Ill 

10 

2J06/2354 

1so. 1s.::; 6 

Duration in days 

A verage Range 

3.50 3 • 5 
7.50 7 - IJ 

32.80 :!J ..55 

10.50 7 - 15 

3.50 I - 7 

2.33 l - S 

IJ7.96 % 

I : 2.07 
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d n,cnl 1md yield or 1'richo.,·pil11.,· JJttpll'llrn 0 11 11ll'l'cni 11t l1111cl'l h1111t 11. ocv op 

/nscct • /{mt Development of 'f'ric lto,,1Ji/11.1· /'II rtl "'" i.1·111 

EK!? to adult l.ongevity ( %) 

Nil, 11/ '/i1d1 11,1 11/," 

11d11(/,1• )'t l'l1li-il! l1 ri1•/ / 111/ 111 

emergence period (days) 

(days) 

Opisina arenose lla 20.428 ( 18-23) 5. 1211 ( l·IO) 14. 2()tt ( I H/2H? I 1(6.00h ( 125-2 1 ~) 

Spodoptera litura 20.82a (20-26) 5.0 I 11 (5-6) 75, 76'' ( 50/1,t,) ,1.1 1. 07'' (200 -;\CJ ,:i ) 

Corcyra cephalonica 23.00b (21-25) 4.20" (4-5) 60.()(lh ( 15/25) 50.57'' {.'0-110) 

Figures in parentheses indic/lte the range. 

• Number of pupac __ parasitizcd out of tolal pu pae exposed. 

Means in the ~ame column followed by the same letter MC not signific1111tly dil'li-rcnl hy Dum:1111's 

Multiple Test. 

The period for egg to adult of T.pupivora 
was shorter (20.42 days ) when reared on 
O.arenosel/a as compared to S.litura (20.82 
days) and C.cephalonica (23 .00 days). On 
the contrary, the parasitoid adults survived 
longer (5.12 days ) when reared on 
O.arenosel/a than S.litura (5.01 days) and 
;·cephalonica (4.20 days) . It Indicated that 
0sts influenced the development of the 

Parasitoid, and O.arenose/la proved as a 
~O~d host for the development. However, 
.litura had yielded higher number of the 

6ar~itoid puparia (334.07) as compared to 
8~1:na (146.00) and Corcy~a (50 .57). 
sitiz r~ was also preferred for higher para­
ana atton (75.76 %) than Opisina (64.29 %) 
foun~orcyra (60.00 %).Thus, S.litura was 
mas the rnost suitable alternate host for 
(198~ r~ari~g of T.pupivora. Pillai and Nair 
19 da aJ reported that the life r;ycle•was 16-
0btain~~ and 133 parasitoid adults were 
lingap from O.arenosel/a pupa.Patil and 
8UsceJ·~ (1986)_ reported S.litura to be less 
rai host 

I 
le to this parasitoid than the natu-

2. Field releases and establishment 

Total 26,402 E.nephantidis adults were 
produced during five years (1981 -86) .Out 
of these, 13,846 adults could be released In 
the coconut orchards In different months of 
four years (1982-86) .The maximum libera­
tion could be made In the months of 
November,December and March.Two 
hundred Oplsina pre-pupae were collected 
at random from the released orchard, after 
15 days of release In ·each month, for 
determining its establishment. No. estab­
lishment of the parasitold was noticed from 
any of the released orchards.This parasi­
toid had been released against O.arenose/la 
in ceylon and no recoveries were made 
(Dharmaraju, 1963 and Kanag aratnan , 
1975). 

Totul 1,04,443 T.puplvora adults were 
produced during four years (1981 -85) .Out 
of these, 61,169 adults were released In 
d ifferent coconut orchards . Maximum 



releases were made during the months of 
January,February and March.One hundred 
Opisina pupae were collected at random 
from the released orchard, after 15 d 
ys of release in each month,to ascertain its 
establishment. Its establishment was not 
obtained from any of the released orchards. 
About 50 per cent parasitism was, however, 
recorded when it was liberated on a small 
infested palm · vhich was caged with muslin 
cloth.This parasitoid has been reported 
extremely polyphagous and hyperparasitic 
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3
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ABSTRACT 

The bio--ellkacr and eco . • r -• · ' .. -"~ • . • ooaucs o ael'en msecUddes was evaluated agalnst safflower aphid, v1~/JPJ1' 

•~ 1 ~-Con:ddertng co.st benefit ratio the highest benefit ratJo was round In phosp-..mfdon 
._aJ~ (1 . ~ foOow-ed by eodosulfan 0.035 % (11.'3), maJathJoo 0.05% (10.28), phosalone 0.035% (9.15) 
aad aicottne S11lpbat.e 0.05 <;{- (9'°'>. 

INTRODUCTION 
. 

Safflower, Carthamus tinctorius(Linn.) is 
one of the major rabi oilseed crops 
cultivated in India on an area of 8.51 lakh 
ectares wtth an annual production of 3.33 

takhs tonnes (Anonymous, 1989) .Among the 
various factors affecting the yield, insects 
are the major bottle neck. The crop is 
attacked bytwentytwo insect-pests, of which 
the safflower aphid, Uroleucon compositae 
(Theobal) is· the most serious one (Rai, 
1976) causing an yield loss from 36.05 to 
67. 72 per cent (Bhumnnavar and 

ontadarya, 1979; Basavanagoud et al., 
1981 ). 

MATERIALS AND METHODS 

(Received on 2nd Sept. 1993) , 

_ and net plot size was 5.0 x 3.6 m and 4.0 x 
2. 7 m respectively. A distance of 45 cm 
between the rows and 10-cm between the 
pl~ was maintained. 

The aphid population was recorded 
regularly at weekly interval from the appear­
ance of aphid on randomly selected 1 o 
apicaJ twings 0f 1 O cm Length in each plot. 
The first and sacond spray of each of the 
insecticides were given @ 600 and 800 i/ha 
respectively when the population reached 
15 or more aphids per 1 O cm twig (Rathore 
and Pathak, 1982). The aphid population 
was recorded 24h prior to spray and 24h, 
48h, 72h and 1 week after spray. The data 
obtained on aphid population and yield 
were analysed statistically after square root 
transformation. 

RESULTS AND DISCUSSION 

A field experiment was conducted at 
Anand in rabi 1988-89 and 1989-90 to 
evaluate the bio-efficacy and economics of 
eleven insecticides agajnst sufflower aphid 
fTable-1) with four replications. The gross The significant effectiveness of all the 
:-;;-- insecticides was observed against safflower 

,,, GA~: ~~~ress • Assistant Research Scientist, Department of Entomology, 8. A College of Agr iculture, 
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TABLE 1 
Effect of various lmectktdes on safflower aphid, Urole11.con compositae Theob. at c:llfTerent time Interval (Pooled 1988-89 and 1989-90). 

/nsec1.icide A vera&.e no. o[ ae/rid f!!..r 10 cm twi&. af!..er 

Before 14h 48h 72h One week . 
spray 

1 2 3 4 5 6 

Monocrotophos 6.24+ 0.96 0.92 0.83 1.28 

0.036 % (40.38) (0.53) (0.38) (0.20) ( 1.49) 

Dimetboate 5.97 1.02 0.91 0.84 1.20 

0.03 % (35.66) (0.60) (0.38) (0.25) ( 1.16) 
Formothion . 6.09 1.56 1.17 0.85 1.58 
0.025 % (37.48) (2.24) (1.08) (0.25) (2.56) 
Formothin 6.14 1.47 1.05 0.77 1.42 
0.05 GJt (38.55) (2.00) (0.76) (0.10) (2.11) 
Methyl-o-demeton 6.14 1.50 1.11 1.07 1.84 
0.025 ~ (37.68) (2.44) (0.88) (0.79) (4.23) 
n L _ __ L ___ • ..I __ 

rn0&pnam1000 6.ii 1.06 1.04 0.93 l.J 6 
0.03 ~ (37.30) (0.78) (0.83) (U.53) { l.81) 
Ph0&alone 5.99 l.78 1.18 1.23 2.06 
0.035 'ii (35.74) (2.84) (1.04) (1.21) ()48) 
Endosulfan 6.38 1.98 1.72 1.19 I I 
0.035 '¾ (40.68) (4.36) (3.08) (1.21) t .. 13) 
Quinalphos 6.18 1.36 1.10 0 .95 .JS 
0.05 % (38.16) (1.56) (0.83) (0.44) ( .53) 
Malathion 6.26 1.69 1.68 1.56 
0.05 ~ .6J 

Triazoph~ 
(39.16) (3.13) (2.88) (2.43) t l. .0 I ) 

6.61 1.41 1.29 1.02 .08 0.1 ~ (44.25) (1.83) ( 1.48) 
Nicotine ~ulphate (0.66) t 4~)) 

6.J 6 3.65 
0.05 % 3.59 4.J 0 1'7 

Control 
(38.15) (16.21) ( 14.80) (20.09) ( J .03) 

6.32 7.08 7.04 7.16 
:

64 

I S. Em . : 
{40.05) (49.99) (49.60) (5 1.58) (4 .41 ) 

C. D. i,t 5 ~ 
0.24 0.54 0.49 (l49 t, .. w 

C. V.% NS J.7 1 I.SO l.4'1 l 2.J 
11 .08 20.90 19.77 2., . 7J 27.iM 

r, ,,,, 



.c, 
.c, 

A ,-crns c on. of aphid ~r JO cm twig aft.er second spray J>e r cent reduction IC BR /ns ecric ide 
One after o ne week of .<ipray ratio Before 2 41,_ 48h 

~pray week First Second Meen 

Monocrolophos 7.96 1.08 0.96 0.96 96.6 99.4 98.0 1 : 6.44 
0.036 % (67.13) (0,85) (0.49) (0.45) 
Dimethoate 7.52 1.25 1.10 0.87 97.4 99.6 98.5 1: 8.41 
0.03% . (58.93) (1.19) (0.76) (0.28) 
Formothion 7.67 1.10 1.14 1.00 94.2 99.3 96.8 1: 6.19 0.025 % (61.36) (0.78) (0.93) (0.56) 
Formothio 7.86 1.11 1.11 1.00 95.2 99.3 97.3 1: 3.66 0.05 % (65.49) (0.89) (0.86) (0.56) 
Methyl-<Hiemeton 7.41 1.23 1.17 1.07 90.5 98.8 94.7 1: 7.30 0.025 % (55.55) (1.19) (1.01) (0.96) 
Phospham idon 7.44 1.45 1.80 0.92 95.2 99.5 97.7 1: 17.56 0.03% (57.74) (1.95) (1.05) (0.38) 
Phosalone 8.17 1.72 1.4,9 . 1.61 89.9 96.2 93.1 1: 9.15 0.035 % (69.23) (2.89) (2.31) • (2.96) 
Endosuifan 7.57 2.19 1.63 2.60 88.4 88.0 88.2 1: 11.63 0.035 % (57.93) (4.98) (2.53) • (9.40) 
Quinalphos 8.47 1.26 1.13 1.21 96.5 98.4 97.5 1:3.44 0.05 % (75.31) (I .51) (0.89) (1.25) 
Malathion 8.45 2.15 1.13 1.51 66.2 97.2 81.7 1: 10.28 0.05% (78.74) (4.53) (0.89) (2.20) 
Triazophos 7.66 1.27 0.92 0.91 89.9 99.5 94.7 1: 1.89 0.1 % (63.00) (1.18) (0.40) (0.41) 
Nicotine 9.71 5.36 3.24 6.14 30.1 25.3 27.7 1:9.06 Sulphate 0.05 % (108.19) (29.50) (10.90) (58.63) Control 9.58 9.18 8.59 7.91 

(104.59) (98.71) (83.01) (78,51) S. Em. :!: 0.83 1.10 0.88 1.71 C. D. at 5 % NS 3.37 2.70 NS C. V.% 11.19 . 25.45 28.97 26.23 

+ V x + 0.5 transformed values 
Figures in parentheses are original values . . 

, 
GA' 
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aphid t ill one week after f irst spray. 
However, nicotine sulphate was significantly 
less effective than synthetic Insecticides 
except endosulfan after 24h of spray. 
However, after 48h of spray endosulfan 
superior to nfcotine sulphate till one week. 
All the synthetic systemic and non-systemic 
insecticides except malathion were found 
equally effective till one week afteir first 
spray. However, safflower sprayed with 
dimethoate had maximum reduction in aphid 
population followed by monocrotophos, 
phosphamidon, quinalphos, formc,thion, 
methyl-0-demeoton, triazophos, phosalone, 
endosulfan , malathion and nicotine 
sulphate. Chaudhary et al . (198~1) and 
Chandrakar and Gupta (1989) hav,e also 
reported the effectiveness of monocroto­
phos, phosphamidon, dimethoat13 and 
methyl-O-demeton agains safflower aphid. 

The aphid population on plants sprayed 
with insecti~ides was significantly low as 
compared to unsprayed plants till 72 h after 
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second spray. However, nicotine sulphate 
recorded significantly higher aphid popula­
tion than synthetic insecticides except 
malathion and endosulfan after 24 h of 
spray. After 48 of spray no significant 
differnce in aphid population was found 
among the various insecticides treatments. 
The aphid population was lowest on 
safflower sprayed twice with dimethoate 
followed by monocrotophos, phosphami-

• don, quinalphos, formothion, methy-O­
demeton, triazophos, phosalone, endosul­
fan, malathion and nicotine sulphate. 

Phosphamidon sprayed safflower crop 
had significantly higher yield as compared 
to nicotine sulphate and fqrmothion 
whereas, yield obtained from crop sprayed 
with other insecticides was at par to each 
other including phosphamidon. Consider­
ing the cost of protection and benefit 
obtained phosphamidon treatment showed 
highest ICBR. (1 : 17.56) followed by 
endosulfan, (1 : 11 .63) , malathion (1 : 10.28) 
and phosalone ( 1 :9. 15). 
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ABSTRACT 

The susceptibility to pod borers and podny as well as yield potential or various plgeonpea genotypes In 
C\'llllpar~m to adopted Yarieties were studied lo a tteld experiment during 1988-89 and 1989-90 at Anand. 
Gtnotype GAlff 82-90 was found less susceptible to Helicoverpa armigera Hb., plume mot~ Morasmarcha 
~ pJ,a1ttS Meyrick and podOy, Melanagromyza obtllsa Malloch with higher yield potential . 

INTRODUCTION 

Pigeonpea is an importent pulse crop 
which is heavily attacked by pod borers and 
podfly. To minimize the use of insecticides 
for the control of pests on pigeon pea avail­
ability of resistant pigeonpea varieties is 
very essential. In the present investigation 
screening of the available 24 varieties geno­
types of pigeonpea for their resistance/ 
tolerance to pod borers and podfly was 
carried out under natural infestation in pes­
ticide free open field condition at Gujarat 
Agricultural University, Anand campus, 
Anand during 1988-89 and 1989-90. 

MATERIALS AND METHODS 

Field experiments were conducted in 
'andomised block design with 24 varieties / 
genotypes of pigeonpea as treatments 
tt able 1). Each treatment was replicated 
v/'ce· The gross plot size was 4.5 X 2.7 m 
Pl row to row distance 90 cm. and plant to 
w~ 30 cm. All the 24 varieties/ genotypes 
w~ef sown in the 3rd week of June and crop 
h1W-~rtili2ed @20 kg N and 40 kg P 2 0 5 per 

- 1.c:U'e. 2 

(Received on 10th Sept. 1?90) 

To ass~ss the degree of infestation of 
Helicoverpa armigera Hubner; plume moth, 
Marasmarcha liophanes Meyrick and podfty, 
Melanagromyza obtusa Malloch, 250 
mature pods were randomly picked up form 
all the plants in 8.1 sq.m of each plot at the 
time of harvesting. The pods damaged by 
H. armigera and M. liophanes were 
detected by the presence of characteristic 
larger and comparatively smaller bore holes 
respectively. The infested and healthy pods 
were counted separately. To assess the 
grain damage by the podfly, aJ I the pods in 
a sample were split open to count the 
damaged and healthy grains in the sample. 
The data on pod damage by each of the 
insects and grain damage by podfly were 
converted into per cent values and then 
analysed statistically. Yield of healthy grain 
in each entry was also recorded. 

I /I I 

RESULTS AND DISCUSSION 

Screening of 24 varieties/genotypes 
of pigeonpea for their res istance/tole 
ranee to pod borers and podfly during two 



TABLE I 
Comparative damage in dilT~nl nrlclic:s/ ,:cnotypes of pl,::conpca by pod borers and yield. 

Pod damage ( % ) by Grain damage ( % J by 

Variel)· I Genotype If. armigera M.liop/1011es M. dotusa (;rain y ield ( g/ha ) 

/ <J...<ey-89 1989·90 Pooled 1988-89 1989-90 Pooled 1988-89 1989-90 Pooled 1988-WJ 1989-?0 Pooled 

GA UT - 82 -56 

GAUT- 82 .OJ 

GAUT- b2 -92 

GAUT - 82 -99 

GAL'T - 82 -1 00 

GA UT - 82-1~ 

GAUT - 82 -105 

GAUT - 82 -106 

GAUT · 82 -137 

GAUT- 83 -1 

GAUT - 83-23 

IC P L -87 

I C PL-312 

Pw.a agati 

21.n• 
(22.13) 
33.63 

(31.13) 
28.50 

(22.97) 
28.16 

(22.44) 
34.80 

(33.44) 
32.08 

(28.55) 
35.18 

(33.71) 
20.13 

(13.10) 
37.70 

(38.59) 
31.35 

(27.53) 
31.29 

(27-24) 
30.81 

( 26.liO) 
31.03 

(27.58) 
24.97 

( 23 16) 

24.91 
(17.92) 
23.67 

(17.40) 
21.77 

(14.06) 
23.38 

(15.82) 
31 .27 

(27.10) 
25.16 

(18.liO) 
22.88 

(15.80) 
25.97 

(20.08) 
26.17 

(20.04) 
26.09 

(19.40) 
18.40 

(10.27) 
20.85 

(25 .34) 
29.06 

(23.95) 
n .68 

(15.42) 

26.34 
(20.02) 
28.65 

(24.26) 
25.13 

(18.51) 
25.77 

( 19.13) 
33.03 

(30.27) 
28.62 

(23.57) 
29.03 

(24.75) 
23.05 

(16.59) 
31.94 

(29.32) 
28.72 

(23 .47) 
24.85 

(18.71) 
30.33 

(25.97) 
30.05 

(25 .76) 
28.82 

(24.29) 

Early maturing and determinate type plant 
15.03 
(6.96) 
10.38 
(3.40) 
16.31 
(8.18) 
14.88 
(6.91) 
20.82 

(13.14) 
14.29 
(6.15) 
16.12 
(7.84) 
11.42 
(3 .97) 
21.79 

(13.92) 
16.30 
(8.14) 
10.30 

(1 1.34) 
13.51 
(5.56) 
14.64 
(7.52) 
14.85 
(6.88) 

11.34 
( 4.51) 
9.69 

(3.30) 
11.54 
(4.04) 
8.61 

(2.66) 
10.71 
(4.01) 
15.99 
(8.31) 
12.01 
(4 .75) 
10.21 
(4.02) 
13.20 
(5.40) 
7.61 

( t.&>l 
14.93 

(12.91) 
12.54 
(5.34) 
14.49 
(6.71) 
9.95 

(3.23) 

13.19 
(5 .74) 
10.03 
(3.39) 
13.92 
(6.11) 
11.75 
(4.78) 
15.76 
(8.57) 
15.24 
(7.23) 
14.06 
(6.29) 
10.81 
(3.99) 
17.50 
(9 .66) 
11.96 
(5.00) 
17.11 

(12.13) 
13.02 
(5.45) 
14.56 
C 7 .12) 
12.40 
(5 .05) 

21.52 
(13.50) 
28.54 

(22.88) 
25.22 

(18.21) 
20.93 

(12.70) • 
25 .85 

(19.00) 
22.81 

(15.07) 
18.79 

(1039) 
32.61 

(27.07) 
30.07 

(25 .14) 
24.53 

(17.26) 
20.12 

(19.46) 
21.97 

( 14.02) 
19.94 

( 11.67) 
18.56 

( 10. 15) 

34.21 
(31.65) 
37.09 

(36.90) 
29 .26 

(24.21) 
31.32 

(27.15) 
45.67 

(51.20) 
36.21 

(35.00) 
29.53 

(24.52) 
33 .76 

(30.90) 
33.76 

(30.90) 
38 .19 

(38.40) 
15.81 

(19.30) 
33.66 

(30.90) 
• 37.09 

(36.90) 
35.65 

{~ .05) 

27.87 
( 14.25) 
32.81 

(29.89) 
27 .24 

(20.66) 
26.12 

(19.97) 
35.76 

(35.12J 
29.15 

( 25.03) 

2-4.16 
l2.2 1J 
33.18 
29.99) 
3 :.9 1 

(28.02) 
3 1..36 
2-.83 
25.9 -
2935-
: .,_s: 
~ -46 
: S.5! 
~-t. : Q 

: - !O 
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3.12 

2.15 

2.En 

4.86 
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3.65 
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~.55 
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JA /il.J: I ( C , •nlJ .) 

I l ? 4 5 6 7 8 !I JO 11 12 n 

Mid - late maturing and indetremlmate type plant 
GAUT- 82 - -B 29.94 20.22 25.08 16.14 08.81 12.48 22.68 32.15 27.41 5.48 1.43 3.45 

C~5 .75) ( 12.11) (18.93) (7.95) (2.90) (5.42) (15.00) (28.40) (21.70) 
GAUT - 84 - 44 29.69 22.43 26.06 16.03 12.42 14.22 24.54 31.95 28.27 3.41 233 2157 

(24.64) (15 .11) (19.87) (7.93) (5.50) (6.71) (17.40) (28.04) (22.72) 
GAUT - 82 - 58 28.54 25.22 26.88 16.71 10.88 13.79 24.17 34.09 29.13 4.15 3.65 3.90 

(22.88) (18.38) (20.63) (9 .03) (3.62) (6.32) (16.79) (31.82) (24.30) 
GAUT- 82 - 90 23.23 18.70 20.96 19.21 8.05 13.63 23.96 27.92 25.94 3.57 7.73 5.65 

(15.92) (12.37) (14.14) (10.28) (3.20) (7.04) (16.58) (22.02) (19.30) 
GAUT - 82 -128 38.44 28.10 33.27 18.69 14.52 16.60 31.49 38.17 33.83 1.93 4.23 3.08 

(38.91) (23.37) (31.14) (10.67) (7.08) (8.87) (27.35) (38.70) (33.03) 

GAUT - 82 - 135 33.50 18.55 26.03 16.10 9.20 12.65 20.83 29.69 25.21 2.25 7.98 5.L:: 

(30.97) (10,37) (20.67) ( 7 7.d.'\ ('l. O SI'\ I~ A 1 \ /1 ""\ £0\ (24.40) (18.54) , ... ~, J.VVJ \J.-.i , \ ~-'-OOJ 

GAUT- 84 - 54 26.79 24.00 25.39 13.21 7.68 10.45 23.82 38.34 31.08 4.04 3.10 3.5-

(20.86) (16.97) (18.92) (5.35) (1.82) (3.59) (16.48) (38.70) (27.59) 

l C PL- 332 19.49 21.96 20.72 15.04 7.87 11.45 25.19 27.50 26.35 2.57 5.44 4.01 

(13.18) (15.28) (14.23) (7.19) (2.77) ( 4.98) (18.17) (21.35) (19.76) 

T -15- 15 28.85 23.84 26.34 14.64 7.71 11.17 20.32 31.78 26.05 2.65 .uo 33S 

(23.46) (17.22) (20.34) (6.78) (2.01) (4.39) (5.21) (27.80) (20.00) 

B D N -2 36.76 30.62 33.69 14.82 9.51 12.17 21.15 30.69 25.92 4.02 4.97 4AQ 

(35.96) (26.35) (31.16) (6.83) (3.23) (5.03) (13.00) (26.50) (19.77) 

S. Em. :!: 3.55 3.12 2.39 1.97 2.67 1.65 1.35 4.13 2.33 1.01 1.23 1.13 

5.53 NS NS 3.96 NS 6.52 NS 3.60 -""' 
C. D. ( P=0.05 ) 9 .96 NS 6.61 -'·--

C. V. % 27.03 27.48 27.37 24.16 50.51 3$.38 7.99 17.46 15.14 40.29 40.13 40.39 

• Arcs m ../ percenLage transformed values. 
Figures in parentheses are origi nal values. 



consequtive years under central Gujarat 
conditions revealed that none of the variet­
ies/genotypes was completely free from the 
H. armige·ra. M. /iophanes and M. obtusa 
(Table 1) . 

H. nnni~ern 

The pods of pigeon pea genotypes ICPL 
332(14.23 %) and GAUT 82-90 (14.14 %) 
were found signii.cantly less damaged by 
H. armigera as compared to those of GAUT 
82-104, GAUT 82-91 ,GAUT 83-17, Pusa 
Agati, GAUT 82-1 05, ICPL-312, ICPL 87, 
GAUT82-137, GAU-82-1 00, GAUT 82-128 
and BDN-2 in which the pod damage varied 
from 23. 5 7 to 31 . 16 per cent and was statis­
tically at par, whereas no significant differ­
ence in pod damage was observed 
between genotypes ICPL 332, GAUT 
82-90, T-15-15, GAUT 82-106,GAUT 83-
23, GAUT 82-43, GAUT 82-92, GAUT 84-
54, GAUT 82-99, GAUT 82-135, GAUT 84-
44, GAUT 82-56 and GAUT 82-58. T-15-15 
showed low (20.34 %) susceptibility to H. 
armigeraas compared to BDN-2 (31 .16 %), 
GAUT 82-100 (30.27 %) and GAUT 82-128 
(31 .14 %) but was at par with Pusa Agati 
(24.29 %). Patel (1988) and Anonymous , . 
(1990) have also reported higher suscepti-
bility of BDN-2 to H. armigera than rest of 
the pigeonpea genotypes tested in central 
Gujarat and ~outhern Gujarat resp~ctively. 

M. liophanes 

All the varieties/genotypes of pigeon pea 
were found equally susceptible to plume 

ltEFERENCES 

Anonymous ~ 90. A 11 n u11 I Repor t o f Na tional 

Agricult urnl Rcscan :h l 'rojccl, Gujual 
Agricultural ll11 ivcn,i1y, Bharuch. 28-3 1. 

moth, M. liophanes without any significant 
difference in pod damage. However, geno­
types GAUT 82-91 {3.48 %) and GAUT 82-
106 (3 .97 %) had significantly low pod dam­
age by the pest during 1988-89. 

M. obtusa 

The grain damage by pod fly, M. obtusa 
was significantly low (12.21 %) in GAUT 82-
105 as compared to that in genotypes GAUT 
84.:54, GAUT 83-17, GAUT 82-137, GAUT 
82-91 , GAUT 82-106, GAUT 82-128 and 
GAUT 82-1 00, in which grain damage 
varied from 27.59 to35.12 percent, whereas 
rest of the varieties/genotypes including 
BDN-2 (19.77 %), T-15-15 (20.00 %) and 
Pusa Agati (22.1 0 %) were found · equaly 
susceptible to pod fly in comparison to 
GAUT 82-105. 

Grain yield 

Data on the grain yielding potential of 
various varieties/genotypes of pigeonpea 
indicated that genotype GAUT 82-90 (5.65 
q/ha) was significantly higher grain yielder 
than GAUT 82-100 (2.42 q/ha) , whereas 
rest of the varieties/genotypes were at par 
with respect to yield potential. Patel (1988) 
has also reported the highest yield potential 
in mid-late maturing and indeterminate type 
ge~otype GAUT 82-90. 

In view of the higher yield potential and 
low susceptibility to H. armigera, M. 
liophanes and M. obtusa, GAUT 82-90 may 
be recommended for cultivation in those 
areas where pod borer is a limiting factor for 
pigeonpea cultivation. 

Patel, I'. S. and Patel, J. R. I 990. Scrt'ening of 
pigeo11pc.1 gt:rmplasm 10 pod borers at1d 

~~>dfly. ! ,es11111e Rese,m:J,, JJ (2) : Ql-94• 



Infection Process in Rhizopus and Botryodiplodia Rots of Guava Fruits* 

K. D. Patel and V. N. Pathak 

Department of Plant Pathology, BTRS, Gujarat Agricutural University, Anand 

ABSTRACT 

Germination or spores or Rhizap11s a"hiws (Fischer) and Botryodiplodia theobromae (Pat.) was more on 
lajured ripe rruits than on semi-ripe and unripe fruits. Th.: disease severity of the rots Increased with 
increasing levels of spores concentration. Germlnatlon of spores of rot pathogens were maximum at 30 o C 
at which the severity of the two rots was also maxlmum. 

INTRODUCTION 

Fungal rots do not develop in fruits that 
are inoculated at unripe stage (Majumdar, 
1.987). To ascertain whether unripe fruits 
contain some compound(s) which adversely 
affect the activities of the pathogens, the 
present experiment was laid out and finding 
were reported in this paper. 

MATERIALS AND METHODS 

(Received on 5th Febru. 1994) 

suspension were removed from the fruit 
• surface after 6, 12, 18 and 24 hours and 
examined for spore germination under 
microscope: 

Fruit ripeness and spore concen~tion in 
relation to and disease development 

Four spore concentrations viz.. , 106 

spores/ml to 1 o spores/ml were used for 
both the pathogens. In case of Rhizopus 
arrhizus, spore were obtained from 7- day -

Fruit ripeness and L,jury in relation to spore old culture, while 45 day - old pycnidia were. 
germination crushed in sterile water to prepare spore 

suspension of Botryodiplodia theobromae. 
Unripe, semi-ripe and ripe fruits were Spore concentrations were adjusted using 

surface sterilized and inoculated by placing haemocytometer. Harvested semi-ripe and 
a drop of spore suspension (1 o s spores/ml). ripe fruits were separately inoculated with 
of both the pathogen (Rhizopus carrhizus ' each spore concentration by pick injury 
and Botryodiplodia theobromae) on the fruit method. The pricked fruits were dipped in 
surtace. Fifty per cent fruits of each stage spore suspension for 2 minutes. Inoculated 
Were inoculated after pricking, while the fruits were incubated at 28 ± 2 °C and 
remaining were inoculated without injury. severity of rots was recorded on 4th and 8th th

e inoculated fruits were incubated at 28 dayofinoculation.Theseveritywasrecorded 
!~t C in desicators containing a thin layer of on the basis of per cent fruit area infected, 

er at their bottom. Drops of spore Each treatment was replicated 20 times. 
:--_ .. 

\ ' Part of the Ph.D. research work submitted to Aajasthan Agricultural University, Bikaner in 19·91 . 
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RESULTS AND DISCUSSION 

Fnllt ripeness and 11\lury In Rlaatlon to 
spore germination 

(a) Rhlzopus anhlzus 

The spores did not germinate on injured 
and uninjured fruits of the three stages upto 
6 hours of incubation (Table 1). Between 6 
and 12 hours.the spores germinated on 
ripe and semi-ripe fruits while they did not 
germinate upto 12 hours on unripe fruits.At 
18 and 24 hours, spore germination on ripe 
fruits.whether injured or uninjured,was more 
than on injured and uninjured fruits of semi­
ripe and unripe stages.Germination was 
significantly more on injur~d ripe fruits than 
on uninjured ripe _fruits.On ·the basis of 
means,it becomes evident that germination 
increased with increased in duration. 

(b) Botryodlplodla theobromae 

Unlike spores· of Rhizopous arrhizus, 
spores of Botryodiplodia theobromaestarted 
germination within 6 hours even on unripe 
fruits (Table 1).The spore germination of 
this pathogen was less influenced by 
ripeness and injury,as at 2_4.hours, germina­
tion or injured ripe fruits differed non-signifi­
cantly from the germination in all other 
treatments except germination on 
uninjured unripe fruits.It is noteworthy that 
germination on injured unripe fruits was. 
significantly higher than the germination on 
uninjured unripe fruits. · 

Fruits ripeness and spore concentration In 
relation to Infection and disease development 

On 4th day of lnoc_ulation,hlghest sever­
ity level were recorded on ripe and semi­
ripe fruits at the maximum spore concentra­
tion (Table 2 & 3).ln general,there was 
Increase In severity with Increase In spore 
concentrations.On the basis of means, 
severit level was significantly higher In ripe 

106 

fruits than In semi-ripe fruits. Further on th 
bases of means, it can be concluded th; 
highest severity resulted after inoculation 
with highest spore concentration (1 o s ). 

On 8th day of inoculation, the trend was . 
same as on 4th day of inoculation. 

The findings revealed that spore germi­
nation on injured or uninjured epicarp of 
semi-ripe fruits was more than on Injured or 
uninjured epicarp of unripe fruits and like­
wise germination on ripe fruits ~as more 
than on semi-ripe fruits.This suggests that 
unripe fruits perhaps contain some spore 
germination inhibitor (s) which progressively 
decrease in concentration or activity in semi­
ripe and ripe fruits. Ripe and unripe fruits of 
guava are greater differ in availability of 
sugars. The susceptibility of ripe fruits may 
be due to utilised nutrients rather than 
absence of inhibitors.Interestingly, on ripe 
fruits, spores germination of Rhizopous 
arrhizus was significantly more on injured 
apicarpthan on uninjured epicarp.Thissug­
gest that the activity of tha inhibitor(s) per­
haps gets reduced due to certain com­
pounds which appear at the site of_ injury. 
Unlike Rhizopus arrhizus, spores of 
Botryodiplodia theobromae managed to 
germinate considerably on unripe fruits. The 
system of spore germination in Botryodip­
/odia theobromae thus appeared less 
sensitive to defence mechanism of the fruit. 

lnoculum density is known to influence 
disease severity in several plant disease~ 
(Patil, 1992). The severity levels in semi­
ripe and ripe fruits increased with ~he 
increasing levels of spore concentr~t~on 
and It was higher In ripe than in semi-n~ 
fruits.These findings suggest that al 
measures aimed at reducing the inoculurT'I 
density as well as providing adequa; 
protection to semi-ripe and ripe frult_s c 
help manage the two rots satisfactorily. 



r % 
TA.BE.£ .t • l'od. h b 

Effect of fruit ripeness• and l,vury on spore germination of Rl,izopus arrhiz.us and Botryod,p ,a I eo romae. 

Drop of spore Average per cenJ germination of 

suspension Rhizopus a"hizus after (hour) Bot,yodiplodia theobromae after (lwur) 

placed on 6 12 18 24 Mean 6 12 18 24 Mean 

Injured ripe fruit 0.57 14.13 48.87 58.17 30.43 31.75 48.24 70.32 72.44 55.69 
(0.()0) (5.96) (56.73) (72.18) (25.65) (27.69) (55.64) (88.66) (90.90) (68.23) 

Uninjured ripe-fruit 0.57. 8.66 39.31 47.42 23.99 33:97 .42.55 46.39 79.53 50.61 
(0.00) (2.27) (40.13) (54.22) (16.53) (31.22) (45.73) (52.43) (96.70) (59.73) 

IJ)jured semi-ri pc 0.57 16·.11 28.33 33.03 1~.53 28.89 35.61 42.55 66.26 40.33 
(0.00) (7.76) (22.52), (29.71) (~1.18) (23.34) (33.90) (45.73) (83.79) (47.09) Uninjw-ed semi-ripe 0.57 • 9.96 31.66 39.97 20.54 37.77 44.00 59.61 63.72 51.27 fruit (0.00) (2.99) (27.55) (41.27) (12.31) (37.51) (48.26) (74.41) (80.40) (60.86) •. lnjured unripe fruit 0.57 0.57 14.68 18.22 8.51 28.77 42.55 44.93 79.22 .S.87 (0.00) (0.00) (6.42) (9.78) (2.19) (23.16) (45.73) (49.88) (96.50) (56.73) Uninjucrd unripe fruit 0.57 0.57 12.51 18.22 7.70 ' 45.23 46.39 51.29 50.87 48.44 (0.00) . (0.00) (4.69) (9.78) (1.92) (50.40) (52.43) (60.89) (60.17) (55.99) 

Mean 0.57 8.34 29.23 · 35.84 34.40 43.22 52.51 68.67 (0.00) (2.10) (23.85) (34.28) (31.92) (46.90) (62.96) (84.75) 

Sowoc SEm 
~ 

CD atS % - ' SEm CD atS % Treatment (1) 0.69 2.07 2.54 NS Period (l>) 0 .54 1.53 2.31 6.~ I I 
TI> 1.32 3.75 

5.65 16.Q:? 

i•~~ • Fruits were incubated at 28 !:Z-C 
NS• Non significant 

Figures in parentheses are rctrans(ormcd ~IIUC$. (~ ~. ....,. ~ . , 



TABLE 2 
Effect of spores concentration on severity of Rhliopus rot In ripe and semi-ripe fruits•. 

Spore cone. •~ntum Observation on 4th day of incoulation in 

(spore/ml) 

T l l 106) 

T, (1~ ) -
T. 

> 
(10') 

T. (103) 

Ts (Hr) 

T6 (10) 

Mean 

Swrce 
Stage (S) 
Concentration (T) 
ST 

• Frui_ts were incubal.ed al 28 ~2°C 

s, 
RipefruiJs 

12.46 
(4.66) 
11.55 
(4.01) 
9.72 

(2.85) 
8.44 

(2.15) 
6.38 

(1.23) 
6.66 

(1.35) 

9.20 
(2.56) 

SEm 
0.51 
0.88 
1.24 

Fi.gures in parentheses are retransfurmed values . 

s 2 

Semi-ripe fruits 

8.49 
(2.18) 
7.21 

(1.58) 
6.43 

(1.25) 
5.88 

(1.05) 
4.88 

(0.72) 
3.37 

(0.35) 

6.04 
(1.11) 

CD at5 % 
1.41 
2.44 

NS 

Mean 

10.48 
(3.31) 
9.38 

(2.66) 
8.08 

(1.98) 
7.16 

(1.55) 
5.63 

(0.96) 
5.01 

(0.76) 

Observation on 8th day of inoculation in 

s I s 
2 

Ripe fruits Semi~ripe fruits Mean 

54.67 39.76 47.21 

(66.56) (40.91) (53.85) 

47.95 40.19 44.22 
(55.14) (42.16) (48.64) 
36.54 29.62 33.08 

(35.45) (24.43) (29.79) 
30.48 21.63 26.05 

(25.73) (13.59) {19.29) 
23.09 14.43 18.76 

(15.38) (16.21) (10.34) 
17.82 10.15 13.98 · 
(9.37) (3.11) (5.84) 

35.09 26.01 
(33.05) (19.23) 

SEm CD at5 % 
1.19 3.31 
2.07 5.73 
2.92 NS 

0 

"" 



TABLE3 
Effect of spore COIK'entratkm.~ on severity of botryodlplodia rot In ripe and semi ripe fruits. 

Spore concenlrarion 

(spore/ml) 

Observation on 4th day of inoculati.on in 

S1 

Ripe fruits 

T, (l ()E} 18.51 
(10.08) 

T: (105) 13.29 
(5.28) 

TJ (104) 13.17 
(5.19) 

T~ (103) 8.21 

Ts (Hf) 
(2.04) 
8.17 

T~ (10) 
(2.02) 
2.86 

(0.00) 

Mean 10.70 
{3.45) 

Source SEm 
Stage (S) 0.50 
Cooceotrarioo (1) 0.86 ST 

1.22 

• _Fruits were incubated at 28 !: 2cc 
Figures in parentheses are retransformed va lues. 

S l 

Semi-ripe fruiJs 

8.94 
(2.41) 
8.21 

(2.04) 
6.89 

(1.44) 
5.38 

(0.88) 
4.37 

(0.58) 
2.86 

(0.00) 

6.11. 
{1.13) 

CD at5 % 
1.38 
2.39 
3.38 

Mean 

13.73 
(5.63)" 
10.75 
(3.48) 
10.03 
(3.03) 
6.80 

(1.40) 
6.27 

(1.19) 
2.86 

(0.00) 

Observati.on on 8th day of inoculati.on in 

s, 
Ripe fruits 

49.60 
(57.99) 
44.99 

(49.98) 
41.32 

(43.59) 
29.79 

(24.68) 
25.46 

(18.48) 
9.53 

(2.74) 

33.45 
(30.38) 

SEm 
0.94 
1.62 
2.29 . 

s 2 

Semi-ripe fruits 

35.35 
(33.47) 
29.08 

(23.62) 
23.06 

(15.34) 
14.95 
(6.66) 
14.14 
(5.97) 
7.76 

( l.82) 

20.72 
(12.52) 

CD at S % 
2 .59 
4.49 
6.35 

Mean 

42.47 
(45.59) 
37.04 

(36.29) 
32.19 

(28.38) 
22.37 

( U .48) 
19.80 

{11.47) 
8.65 

(2.26) 
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InOuence of Hormones ·and Chemicals on the Germination or Coriander ee 

(Coriatidrum sativum L.) 

R. N. S. Oanafar 

RAK College of Agriculture, Sehore (M. P.) 

ABSTRACT 

C.oriander ~ an Important crop or M.P. Its navored leaves and seeds arc used u Oavourlng agenu and 
condiments in various reclpies. Its seed take longer time for germination when sown dry after spitting Into 
ttro merkarps. To enhance gennlnatlon and Oeld emergence or coriander an experiment having 20 treatments 
• seed soaking In water, treating seed with solutions of~ 100 and 150 ppm or GAJ' NAA and MH as weD 
as with S. 10 and 15% solutions or ff so HNO and HCL, was conducted at JNKVV, Deptt. or HortJculture 

l 4' 3 
In lhe year 1985. _Arter 28 DAS, maximum Oeld emergence was noted In water soaking for 24 bn (71.33 %) 
followed by GA3 (59.70 %) and NAA treatments ('8-69%) as compared to untreated dry seed sowln1 (55 %). 
MH sllgbdy Increased the Initial ·germination upto 14 days but was at par with control on 28 DAS. The 
treatments with inorganic acids upto 10% lnltlally enhanced germination, but were not beneOctaJ on later 
data. Higher concentration seems to be IJ\lurlous to coriander embryos as they brought down _the Oeld 
emegence to 1.10 to 4.88 % against control which was 45.33 on 14 DAS. 

INTRODUCTION 

Coriander is an annual herb belonging to 
the family umbelliferae. It is cultivated for its 
leaves and seeds which have fragrant odour 
and pleasand essential oils of oxigenated 
hydrocarbon origin.· The coriander seed 
takes longer· time for germination and the 
delay in germination consume lot of time 
during which good amount of leafy 
vegetable could be harvested. By shorten­
ing the period of field emergence the 
productivity of green leaves as well as net 
return per hectare can be increased. 

MATERIALS AND METHODS 

The present investigation was conducted 
atJNKW Vegetable Research Farm, Dept. 
of Hort., Jabalpur during 1985. The experi-

111 

(Received on 29th Octo. 1991) 

ment was laid out in randomised block 
design with twenty treatments -~nd three 
replications. The coriander seed was splited 
into two pericarps. The treatments were dry 
sowing, sowing seed after 24 hrs soaking in 
water, 2 hours treatment in seed with 50, 
100 and 150 ppm of GA

3
, NAA and MH as 

well as 5 minutes treatment of seed with 5, 
10 and 15 per cent solutions of H

2
SO , 

HN03 and HCL to give abrasive effect o~ 
the seedcoat so that $Ufficient water for 
germination could be absorbed. The soil of 
the field was clay loam with normal pH and 
medium in nitrogen and phosphorus while 
very high in available potash. After treat­
ments the seeds were sown in line at the 
depth of 2-3 cm on 2nd March 1985. To 
maintain proper moisture for germination, 
irrigation was provided in the plots by hazara 
just after sowing. Treatment combinations 
was as follows. 
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RESULTS AND DISCUSSION 

The data on germination and field emer­
gence given in Table 2 revealed that signifi­
cant Increase In the germination percent­
age was observed In different treatments. 
The treatments induced early and uniform 
germination as compared to unso~ked 
(control) treatment. 

After 7 DAS maximum germination was 
observed in 100 ppm GA (4.14 %) followed 
by 1 o % H

2
SO 

4 
solution (3.69 %) and GA 

150 ppm (3.23 %). Though initiation of 
germination was noted in other treatments . 
also, but dry sowing, H

2
SO 4 15 %, HCL 15 

% and HNO
3 

15 % and MH ppm failed to 
induse germination. Similarly, after 14 DAS, 
maximum germination percentage was 
noted in GA 100 ppm (49.26%) followed by 
NAA 50 and 100 ppm (48.66 % and 47.99 
%respectively),GA 150ppm (47.23%) ,NAA 
150 .ppm (46.23%),MH 150 ppm (45.66%) 
and 24 hr soaked in water (45.33%) whereas 
minimum germination ranging from 1 .10% 
to 10.11 % was observed in all the treat­
ments of HNO

3
,HCL 15 %, H

2
SO4 15 % 

, and dry sowing. While remaining treatments 
recorded germination in the range of 18. 66% 
to 44.33%. However on 21 DAS, significant 
and higher germin~tion (60.23%-48.23%) 

I4.BLE 1 
Treatments. 

Treatmenls 

GA 
NAA 
Mil 
H2 so. 
HCL 
HNO, 
Soaking in 
water 
Dry sowing 
of seed 

ppm 

50 JOO 

112 

was noted in all the treatments of GA and 
NAA followed by 24 hrs soaking in water; 5 
and 10% H

2
SO, ; 5 and 10% HCL ; and MH 

100 ppm and 150 ppm over control 
( 40. 39%). Putievsky ( 1980) reported 
beneficial effect of seed soaking in wat~rfor 
enhancing germination of coriander over 
dry sowing.Simifarly,increase in the germi­
nation percentage with 50 ppm GA and 1 o 
ppm NAA treatments in Methi and Palak 
seed has been reported by Bharud 
(1981).Badgujar & Wavhal (1990) also 
reported higher germination after soaking 
coriander seed in cold water for 12 hrs while 
soaking for 12 hrs in 50 ppm GA solution 
also gave higher germination over dry 
sowing of seed. They also reported that 
when seed was soaked in water, 50 ppm 
GA solutions and wrapped in polythene or 
gunny bags gave still higher germination of 
seed on 20th DAS. 

At 28 DAS, the higher and significant 
germination percentage was recorded in 24 
hrs soaking in cold water treatment (71.33%) 
followed by 100 ppm GA solution (70.29%}, 
50 ppm GA solution (69.99) and 50 ppm 
NAA (69.70%) while minimum seed germi­
nation was noted in 15% H

2
SO4 (4.88%) 

followed by !5% HNO
3 

solution i.e. 9.91 % 
indicating the higher concentration of 

perceruage 

150 5 JO 15 
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[ABLE 2 
c,erntf nation percentage at 7th Uth 21 t d 

' ' s an 28th da s all 
. y er sowing as lnfluenced treatments. 

Treatments 

(1) 
(2) 

(3) 

(4) 

(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 
(1 3) 
(1 4) 
(15) 
(16) 
{17) 
(18) 
(19) 
(20) 

Control 
24 hrs soaked 
in water 

5% H2S0
4 

solu. 

10% H SO 11 

2 4 

15% H SO " 
2 4 

5% HCL' 
10% HCL ' 
15% HCL ' 
5% HNO/ 
10% HNO 11 

' 3 

15% HNO/ 
SO ppm NM 
IO0 ppm NM 
150 ppm NM 
SO ppm NM 
100 ppm GA 
150 ppm GA 
SO ppm MH 
100 ppm MH 
150 ppm MH 

- C.D. 5% 

inorganic acids are detrimental to coriander 
~mbryo. Pre soaking of seeds· in water and 
in the solution of plant growth regulators 
and other chemicals have been found use­
ful in increasing the germination rate and 
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7th day 

0 
2.13 

1.11 

3.69 

0 
0 
2.1 1 
0.99 
1.01 
0.90 
0 
2.20 
2. 11 
2.13 
2.33 
4.1 4 
3.23 
0 
1.39 
1.10 

0.88 

Stages 

14th day 

10.11 
• 45.33 

20.13 

21.68 

2.69 
18.66 
29.33 
4.88 
3.89 
3.90 
1.10 

48.66 
47.99 
46.23 
43.17 
49.26 
47.23 
39.13 
43.33 
45.66 

1.01 

21st day 

40.39 
60.16 

49.18 

53.33 

3.98 
48.32 
56.66 
21.>9 
41.32 
36.66 

2.38 
59.19 
60.11 
58.37 
56.13 
60.23 
56.13 
46.14 
52.63 
53.33 

2.03 

28th day 

55.13 
• 71.33 

60.66 

55.69 

4.88 
55.63 
60.63 
41.09 
58.13 
40.32 
9.91 

69.70 
68.76 
69.66 
69.99 
70.29 
59.39 
52.31 
58.19 
59.13 

3.13 

percentage of germination. Maier ( 1964) and 
Tallarico (1983) reported higher germina­
tion by pre soaking in GA solution in veg­
etable seeds. 

Ma ier, I. (1964). Effect of GA treatment on some 
vegetable plants. Horr. Abst. 34 - 6669 

Putievsky, E. (1980). Germination studies with 
caraway, coriander 1md dill Seed Sci. and 
Tech. 8 : 250-254. 

Tallarioo, R. ( 1983). Eva luation of yield response 
of spinnch_ to treatment with plant growth 
regulators nnd biostimulents . . Pl. Growth 
Regu. Abs/. 9 {11) 1972. 



Scale to Measure Attitude of SMSs Participants Towards Monthly Workshop in 
• T & V System 

Arun A. l'ntel•, I'. P. PRtel nnd H. L. l'ntel 

Exlcnsion Education Institute. Guj ;irat Agr icultural University, Anand 

ABSTRACT 

The main pur,,osc of the monthly worl<shop Is to buUd up the technical skills of SMSs regularly In the 
Oeld of their speclallzaUon, so they can meet elTectlvcly and actual technolo~lcal needs of farmers. Attitude 
ls pnecondltlonal factor for any action. Thus, the attitude of the SMS towards monthly _workshop play 
Important role In maldng the worl<shop efTecllve. However the a.,;sessment of the attitude would be vague 
without standard devices hence an effort was made to construct an Instrument. The scaJe could he used to 
measure the aUltude of SMSs working In Gujarat as well at other places with partial modification. . 

INTRODUCTION 

A professional extension service is not 
possible .without · technically competent, 
skilled and highly motivated extension func­
tionaries at all levels of net-works. There­
fore. training of extension personnel and 
the practicing farmers in improved technol­
ogy of agriculture constitute an important 
extension education activity under T & V 
Svstem. Thus, in fact the entire strategy of 
tr~nsfer of technology under T & V system 
is based on the quality/effectiveness of 
monthly workshops. 

Attitude of an individual play an impor­
tant role in determining his behaviour with 

(R eceived on 20th Sept. 1993) 

their involvement, participation in the 
monthly workshops and motivation to learn, 
which in turn, reflect on the effectiveness of 
the workshops.If, SMS's have nagative at­
titude towards monthly workshop, then they 
may not have strong motivation to learn in 
workshop and which results in failure to 
train them or failure to transfer the latest 
agricultural technologies to them and ulti­
mately to farmers. It is therefore crucial to 
identify the attitude of the S MSs towards 
monthly workshops.Keeping this in view.it 
was felt that the standardized and objective 
scale be developed to measure the attitude 
of SMSs towards monthly workshops. 

. . 

MATERIALS AND METHODS 

respecttoaparticularpsychologicalobject. Among the techniques available for 
As corollary of this fact, the Subject Matter construction of scales, the Thurstone's Equal 
SpeciaJists, (SMSs) attitude towards the Appearing Interval Scale (1929) and the 
monthly workshops of T & V system will Likert's Summated Rating Scale (1932) are 
largely determine the nature and extent of quite well known.But both the methods 

* Present address: Asso. Exten,sion Educationist , Directorate of Extension Education, GAU, Ahmedabad. 
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tter trom limitations, the first one in 
su I • t· etting discr mina ing response and the 
;econd one in selection of items (state­
ments). 

Guilford (1950) has described the "Scale 
product Method" in which the scale value of 
the statement of Thurstone Scale and the 
response on Likert scale are combined to 
get the total attitude score of the 
respondents . Therefore, 'Scale Product 
Method' was used in the study. 

Item collection 

As a first step in developing the scale, 29 
attitudinal statements about monthly work­
shop were collected from relevant literature 
and experts.The statements, thus collected 
were edited on the basis of the criteria 
suggested by Th urstone and Ch ave ( 1929) . 

The criteria under consideration were : 
each statement should contain only one 
complete thought; language of statement 
sho'uld be simple, clear and direct, avoid 
statement that may be interpreted in more 
than one way, avoid the use of double 
nagatives, etc. 

• 
Judge's rating of' attitudinal state 

In order to to judge the degree of 
'Untavoura-bleness favourableness' of each 
statement on the seven point equal appear­
ing interval continium a panel of 50 judges 
was selected.The judges selected for this 
study comprised of professors of the 
department of extension education of Agrl­
cultural College, Anand , Navsari, Junagadh 
and Sardar Krushlnagar: extension person­
nel of Department of Agriculture, and other 
Persons with considerable practical 
~Xpreience of monthly workshop.All the 
Judges were personally contacted to get the 
~esponse, so as to avoid mistakes . 

0wever, the letter of Instructions was also 

kept along with statements to guide the 
judges for rating the statements in desired 
manner. 

Detennlnutlon of scale and "Q." values 

The seven points of the rating scale 
were assigned scores ranging from 1 (for 
strongly unfavourable) to 7 (for strongly 
favourable) . Based on the judgement.the 
medium value of the distribution, the "0" 
value for the statement concerned was cal­
culated with the help of following formula 
(Edward, 1957). 

Where~= L + (0.50 ;: ph) X l 

S = the median or scale value of the 
statement 

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

Ipb = the sum of the proportions below the 
interval in which the median falls. 

pw = the proportion within the interval in 
which the median falls. 

= the width of the Interval and is 
assumed to be equal to 1.0 

The interquartile range O = 0 3 - 0 2 for 
each statement was also worked out for 
determination of ambiguity involv,!3d in the 
statement. 

Reliuhility of the Scale 

To know the reliability of the scale devel­
oped, split-half menthod was used. The 
scale was administrated to 18 SMSs 
(participants) who were neither previously 
used as judge nor had chance to come In 
the final sample. The coefficient of c9rrela­
tlon between the two sets of scores was 
found 0.66 (r- value) which was significant, 
hence the scale was dependable. 
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RESULTS AND DISCUSSION 

The interquatile range (Q) for each state­
ment was worked out determinations of 
ambiguity involved in the statement. When 
there was a good agreement among the 
judges in judging the degrees of 
favourableness or unfavourableness of a 
statement, Q was small compared to the 

TABLE 1 

11 6 

value obtained when there was a relatively 
little agreement among the judges. Only 
those items were selected whose median 
(scale) values were greater than Q values. 
Based on the median and Q values , 7 
statements out of 29 of the original list were 
selected. Thus, the final attitude scale con­
stituted of 17 statements was constructed 
as per Table-1. 

i'fnal format of the scale to mea.,ure attitude of SMSs (participants) towards monthly wo~~op In 
T & V system. 

Sr.No Statement Strongly Agree Undecided Disagree 
agree 

1 2 

1. MTs (Master Trainers) provides imp:>rtant 
technologies in the monthly workshop (MW) 

2. (f the additional infonnation $ked by the . 
participants and not known to MT, then he 
(X"OVides in the next MW 

3. To refresh the knowledge MW is required 
4. The informatio n given in the MW is timely. 
5. Physical facilities and other infrastructural 

facilities are insufficient to organise MW 
effectively. 

6. Required field visits are not organised 
during MW. 

1. There is a fruitful discussion between MTs 
and participants during MW. 

8. The duration of MW is not optimum to cover 
11U the topics. 

9. The MW helps in developing confidence in 
my work. 

10. The literature., provided in MW is of 
generalised nature and does not answer 
location specific problems. 

11 . More weightage is given on the theoretical 
aspects rather than pl'ltctical 

12. The farmers' problems brought from the field 
are 10lved by the MD during MW. 

13. It ii. not necelilftl')' to conduct MW in eve,y 
mogth, iw there is II lot of repetation _ In the 

, 11ubjcct m11tter. 
14. Subjectl/lopics choflen fo r MW are proper 

Rnd need b111ed . 
15. 'fop level i.cienti11ts are not corn Ing a11 MT In 

MW. 
l fi. MTs are 1111ing insufficient leaching alJs. 
17. M'fs cqnductina MW effa:tively imd 

with nrnintaining interest of learners. 

3 4 5 6 

Strongly 
disagree 

7 
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eoucluslon 

The real attitude of SMSs· (parUclpants) 
be known with the help of this standard­

~:: attitude scale and on the basis of it, the 
~ecessary changes can be made In the 
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Factors Associated With Adoption of Niger Production Technolo~y 

R. F. Tl111ko, .. 

Krushi Vigyan Kendra, Gujarat Agricultural University, Mundni (Kutchh) 

ABSTRACT 

The present study highlights the various production technologies adopted by the tribal fannen nnd 
ldendOes the production factors affecting nlger crop. The study reveals that. only 23.50 pre cent or the 
respondents fell under high adopter's categories, w~1ereas nearly one-third (28.00 per cent) were medium 
adopters. The study also Indicates that education, so,dal participation, size of land holding and area under 
nlger cultivation are the Important variables having d.lrect bearing on extent of adoption of nlger production 

technology. 

INTRODUCTION 

Oilseed crops being the second major 
group of agricultural crops in the country 
next to foodgrains in terms of tonnage and 
value, cultivated over 21 million hectares 
producing about 17 million tonnes. 

Niger is one of the oilseed crops culti­
vated predominantly in hilly areas of Dangs 
district of Gujarat. The area and productivity 
of this crop is static since last decade. The 
productivity of this crop could be raised If 
the farmers adopt recommended package 
of practices. The adoption ~f a technology 
by the farmers is influenced by some 
personal, social, economical and situational 
characteristics. In context to above, the 
study has been taken up to Identify the 
factors affecting the production of nlger 
crop. 

Objective 
1 • T? study the extent of adoption of 

n~ger production technology by the 
tribal farmers. 

( Received on 29th March, 199.J ) 

2. To explore the association between 
some selected characteristics of the 
farmers and their extent of adoption 

. of niger production technology. 

MATERIALS AND METHODS 

The study was conducted In Dangs 
district of Gujarat State. Ten villages, where 
niger was grown extensively, were selected 
randomly. The list of the nlger cultivators 
was collected from the village level worker 
of the area concerned and twenty farmers 
from each selected villages were selected 
randomly. Thus, In all, 200 tribal nlger cultl­
vators were selected. The data were 
collected by person~lly, lntervlwlng the 
respodents with the help of a schedule 
prepared for the purpose. The extent of 
adoption of an Individual farmer was calcU· 
lated with the help of formula suggested bY 

Sengupta ( 1967) . 

* Present a~dress : 1/c. Tra ining Organizer, KVK, Miundra (Kutchh). 
l I II 
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RESULTS AND DISClJSSION 

It was observed that nearly half of the 
respondents (48.50 per cent) were low 
adopters, whereas 28.00 and 23.50 per 
cent of them fell under medium and high. 
adopter's categories, respectively. 

As evident from Table 1, respondents' 
age, size of family and type of family were 
not found to have association of significant 
level with the extent of adoption. Accord-

TABLE 1 
Assoclntlon or socio-economic chnrnctcrlstlcs nnd 
extent or adoption of nlgcr production technology. 

1. Age 

2. Education 

3. Size of fami ly 

4. Type of family 

5. Social participation 

6. Size of land holding 

7. Area under nib,er 
cultivation 

s : 

Chi-square values 

5.16 NS 

23.25** 

0.61 NS 

0. 18 NS 

41.67** 

14.73** 

13.76** 

•• 
Non-Significant 
SigniGcant at J per cent level of probabiUty • 
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lngly, these three variables and extent of 
nlger production technology were indepen­
dent of each other. The finding is in line with 
that of Parmar and Soni (1991), w ~10 

reported that any in,:;rease in these Vc:.lri­

ables were found to promote adoption of 
summer groundnut production technology. 

The possible reasons that could be 
attributed for the significant relationship of 
education size of land holding, social 
participation and area under niger cultiva­
tion may be as follows. 

Formal schooling enables an individual 
understanding of the benefits of adopting 
new technologies under larger area. Also, 
eduction level and size of land hoding stimu­
lates an individual to participate in different 
extension activities to vizualize the advan­
tage of new technology. Participation in 
social organisation enable them to obtain 
necessary information regarding 
various improved practices. 

Extension worker has to play an impor­
tant role in pursuing farmers by organising 
suitable educational activities by way of 
arranging group discussion, home visit, 
demonstration and training programme. 

Parmer, D. L and Soni, M. C. ( 194'1). Extc:,nt 
of adoption of summer groundnu1 produc­
ti on let:hnology, Gujurut Jcmrnul vf Exten­
:,io11 J,,'dt1c £1tio 11 2 & 3 : 140- 142. 
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ABSTRACT 

The present study was carried out In Daskrol taluka or Abmedabad district or Gujarat State In 1989, to 
nnd out the extent of contribution or rur-al women In different activities vl1,., household, agriculture and 
animal husbandry from their day of life. 1rhe results Indicated that average daUy hours spent by the rural 
women in ngrtculturnl nctivitles were 5.38 hours and 3.28 hours and 2.91 hours in household and anlrnaJ 
husbandry activities respectively. Whereas during the peak period or agricultural activities, average daDy 
hours spent by the rural women In agricultural activities were 6.97 hours and 2.51 hours In each or both 
household and animal husbandry activities . 

INTRODUCTION 

Rural women-constitute 77 per cent of 
women's population in our 6oun1try and 
majority of them are labourers in the agricul­
tural sector and allied fields. Aural women 
in the present stage facing the most chal­
lenging s1tuation of performing their roles in 
and outside the home for sociial and 
economic development of nation. Tlhe daily 
work schedule of rural women is very 
demanding and ardous one. The day of her 
starts in the early hours of the rnorning 
even before the sunrise and she is the last to 
retire to bed at night. They have no1t only to • 
attend variou·s field operations likE~ trans-

(Received on 12th Aug. 1994) 

carrying and chatting of fodder, feeding and 
milking,. preparation of milk products, clean­
ing cattle shed, colle~tion of urine and 
cowdung for manure pits, preparation of 
~owdung cakes and their storage etc. are 
done by rural women. All cleaning opera­
tions like removal of stones, dust and dirt, 
drying of crops, dehusking and other 
labourious household duties are performed 
by rural women. Often during peak periods 
of agricultural operations, home tasks are 
shifted to the back ground and the rural 
women experience an almost un_surmount­
able difficulty In accomplishing both types of 
tasks satisfacatorily. 

planting in rice, weeding crops and scaring The daily work schedule of a rural women 
birds but have also been practically in is very busy. Even after fourty two y~ars t~ 
complete charge of many harvest and post- independence our rural women continue 
harvest operations. like harvesting1, weed- be in a state of neglect. In most part of our 
ing, threshing, winnowing and storage. In country, her clothing is as scanty, as her 
many places the entire managernent of food is devoid of nutrition. 
~liv~e=s~to~c~k~ s~ta~rt~i~ng~~f~ro~m~ c~u~tt~in~g~,~c~o~l:l:le:c::,:ti.::o:.:n~, --:-=---:----=--:----::--=-:~~~~~dz----­
* Present address : Technical Ass istant, C>irectorate of Extension Education, GAU, Ahmedaba • 
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Keeping in view the above said facts an<j 
intorrnation~ about the rural wome~·s situa­
uons and thei.r multiple roles, an attempt 
was rnade to find out extent of contribution 
of rt.1ral women in different activeties viz., 
household, agricultural and animal 
husbandry from their day of life. 

~lATFRIALS AND METHODS 

This investigation was carried out in 
oaskroi Taluka of Ahmedabad District of 
Gujarat in 1989. Two stage random 
sampling design was used to select a samplH 
tor the study. Thus, 100 respondents wen~ 
randomly selected from 1 0 random iv 
selected villages of the said taluka. 

Contribution of each rural women was 
recorded in hours spend daily, weekly or 
seasonally in various houshold, agricultural 
and animal husbandry activities. Theweeklv 
and seasonally hours of contribution werE~ 
converted in the daily hours contribution. 

T-\BLE 1 

With a view to categories the overall 
extent of contribution of the rural women in 
to low, medium and hi_gh extent of contribu­
tion, mean and standard deviation were 
calculated. To form the extent of contribu­
tion group, t·h~ maximum and minimum 
hours limits were formulated _with help of 
following formula. 

' · 

X. = Mean ± Standard deviation 
I 

RESULTS AND DISCUSSIONi 

The data regarding the overaJI extent of 
contribution of the rural women in different 
activities viz., household, agricultural and 
animal husbandry are pres~nted in table 1 
and fig.1. 

The data presented in table 1 reveal that 
majority of the respondents (73.00 per cent) 
in household activities (67.00 per cent) in 
agricultural activities and (80.00 per cent) in 
animal husbandry practices were in me­
dium contribution group. Tabl ~ 1 also shows 

. the daily mean hours spent b} rural women 

Distribution of the respondents according to their o,veraU extent of contribution In dllTerent acdvllles. 

.1 
A ciivities Extcmr of contribution 

High Medium 

Househo ld 21 73 

(>3.0 hrs.) (1.5 to 3 hrs.) 

Agr icu ltura I 17 67 

(> 7.36 hrs.) (3.3:8 to 7.36 hrs.) 

Anima l 14 80 

Husbandry (>3.83 hrs) ( 1. 99 to 3.83 hrs) . 

Rest and dail y 

rout ine 

\s act ivit ie • 

L ow 

6 

(<1.5 hrs) 

16 

(<3.38 hrs) 

6 

(<J.99 hrs) 

Mean of daily 

hours spent 

3.28 

( 13.67) 

5.38 

(22 42) 

2.91 

( 12.12) 

12.43,, • 

(5 l. 79) • 

I '" 
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Fig. I : Distribution or the respondents according lo their overall extent of contribution in different actlvldes. 

in different activities. Average daily hours 
spent by rural women was 5.38 hours on 
agricultural activities, compared to house­
hold 3.28 hours and animal husbandry 
activities 2.91 hours, revealing to. working 
hours of rural women ranging around 12 
hours a day. 

The data regarding the overall extent of 
contribution in different activities during the 
peak period of agricultural activities are 
presented in table 2 and fig.2. 

Table 2 shows that majority of the 
respondent (63.00 per cent) in agricul1ural 
activities and (88.00 per cent) in animal 
husbandry activities were in medium contri-
bution group. 

It is clearly seen from table 1 and table 2 
that percentage of the respondents in high 
contributing group in household and animal 
husbandry activities decreases during peak 
period of the agricultural activities. 
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rAHL£ 2 
[)l~trihutlon of the •~pondrnt~ n<>rcwdln,t lo their nvc"'II extent or conlrlhull"n In 1llrrer1int 11ctMUe, during 
tht' peak period of Rllrkult111,,I Hl' llvlUc~. 

.,t ctii'itics 

Household 

Agricu Hurni 

Animal 
Husbandry 

Rest and dail y 
routine 
activities 

High 

8 
(>3.22 hrs.) 

18 
(> Q.39 hrs.) 

5 
(> 3.48 hrs.) 

\00 

16 

7S 

" 4S • 
~ • 40 .. 
t ,s. 
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'° 
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0 -

Extent of contribution 

Medium 

84 
( 1. 78 to 3.22 hrs.) 

63 
(4.55 to 9.39 hrs.) 

88 
(1.54 to 3.48 hrs.) 

u 
q 

" 
1 1". 

~ 
0 
0 , f ' 

i 
•.• , i 

I 

.. ~ . 
. ,,. 

... .. 

n = 100 

Mean of daily hr,urv .vpent 

Low 

8 2.5 1 

( < I. 78 hrs.) ( I 0.46) 

19 6.97 

( <4.55 hrs.) (29.04) 

7 2.51 

( < 1.54 hrs.) ( 10.46) 

12.01 
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Table 2, aJso shows that ruraJ women 
spent a\;'erage 6.97 daily hours on agricul­
turaJ activities compared to 2.51 hours on 
household as well as on animal husbandry 
activrties, reveaJing the working hours of 
ruraJ women ranging around 12 hours a 
day. Remaining time was spent in taking 
rest and daily routine activities. The main 
works during peak period of agricultural 
activities were showing, manuring, harrow­
ing, intercutturing, transplanting, harvest­
ing, winnowing, storage of seeds, "trans­
porting of farm prodllees and keeping water 
on the fields. The findings are in concur­
rence with the findings reputed by Devadas . 
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It is concluded that rural women work 
had spending their more than 12 hours 
except time spent for daily routine work. 
Rural women spent more daily hours on 
agricultural operations as compared to 
household and animal husbandry activities. 
It is also concluded that rural women spent 
more daily hours on agricultural operations 
during peak period of agricultural activities 
then normal days. 
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Selection Index Study in Chickpea (Cicer arietinum L.) 
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ABSTRACT 

The interrclatfonship between grain yield and Its attributes In chickpea (Cicer ari.etinum L.) was studied 
using experbnentaJ data of twenty treatment combinations comprising of four levels of N and five levels of 
p, The neld experiment was conducted at the Agriculture College Farm, Gujarat Agricultural University, 
Sardar Krushinagar during rabi season of 1988. The straw yield, number of pods per plant, 1000 - grain 
weight and number of branches per plant accounted for 98 per cent of the total variation lo the grain yield. 

INTRODUCTION 

Improvement of yield potential is the 
foremost consideration in crop breeding 
programme. The success depends on many 
yield attributin~ characters. Therefore, it is 
always of interest to know the contribution 
of such characters on yield and interrela­
tionship among them. Chickpea ( Cicer 
arietinum L.) is one of the most important 
Pulse crops of India because of high protein 
content for which such information is rarely 
: ailable. H~nce the present investigation 

as taken up. 

MATERIALS AND METHODS 

A ~n experiment was conducted at the 
tuQncuiture College Farm, Gujarat Agricul-

ra1 U . . 
<lurin ni~ersity , Sardar Krush1nagar, 
int g rabi season of 1988 to ascertain the 
Co~rrelationship among yield and Its 
P Ponents in chickpea. Twenty treatments 

(Received on 12th April, 1993) 

comprising of four levels of N and five levels 
of P were tried using randomised block 
design with four replications. The popular 
variety ICCC-4 was sown 30 cm·. apart for 
the purpose. The observations were 
recorded. on five random1y selected plants 
from each plot. Besides grain yield (Y), 
straw yield ( X,) , number of pods per plant 
(X

2 
) , number of branches per plant (X3 ) 

plant spread (X4), number of grains per pod 
(X

5
) , 1000 - grain weight (X6 ), grain protein 

content per cent (X7), plant height (X0 ) and 
harvest index (X9 ) were studied. The corre­
lations as well as selection indices were 
worked out (Montgomery and Peck, 1982) . 

RESULTS AND DISCUSSION 

The correlation matrix of grain yield and 
its contributing characters (Table-1) showed 
positive correlation coefficients. These char­
acters were also positively correlated ~ong 
themselves, suggesting that selection for 

,. resent · I 

l
·v\Jshi address : Assistant Professor (Agncultura • 

riagar. 

Statistics) , College of Agriculture, GAU, Sardar 



TABLE I 

Correlation coefficients• among yield and its attributes in chickpea. 

Characters Grain Straw No. of No.of Plant No. of 1000 Grain Plant 

yield yield, Pods branches spread graUtS grain pro1ein height 

\ I 

kg/plot kg/plot per plant per plant perpod weight, content, (%) cm. 
\ 

y X x- XJ x4 XS x6 x, xs 
I 1 

X
1 

: Straw yield 0.95 

Xz : No. of pods per plant 0.96 0.72 

"3 : No. of branches/plant 0.91 0.88 0.85 

x. : Plant sperad 0.90 0.85 0.82 0.82 

~ : No.of grains/pod 0.88 0.84 0.88 .087 0.85 

X6 : 1000-grain weight 0.96 0.80 0.81 0.81 0.80 0.82 

X, : Grain protein content 0.72 0.69 0.69 0.68 0.79 0.75 0.70 

~ : Plant height 0.63 0.61 0.65 0.70 0.68 0.63 0.70 0.72 

~: Harvest index 0.58 0.53 0.60 0.52 0.60 0.62 0.61 .055 0.59 

-
* All estimates are s ignificant at 5 per cent level of significance. 



r.-t.RLE: 
Reg• essk>n coeffidents and their std. en-ors. 

CJuracl-u Re~i011 

~lfic~nJ 

.Std.error ·,. If 

percntl 

~ 0.3481 
X. 0.402G 

~ 0.4231 

x~ 0.3632 

~ 0.4683 

X. 05130 
x.. 0.4081 . 
~ 05026 

~ 0.2076 

• • Significant at 1 per cent level of significance. 
• Significant at 5 per cent level of significance. 

TABLE 3 

SelecDon indic:es and R2 values. 

5,._ 

No 
Multiple regression equaz.ion 

0.0996 
0.0968 
0.1619 
0.1165 
0.2569 
0.1662 
0.2588 
0.4307 
0.1703 

3.49° 
4.15** 
2.61* 
3.12** 
1.82 
3.09•* 
IS8 
1.17 
1.22 

Multiple 
correlarion 
coefficienr 
(r ) 

<1) 

( 2 ) 

<3) 

- 3o .65Hs + 0.1865 X
1 
+ 0.7216 X: + 0.385G X 6 0.9819 

- 5Q.223<J + o 1630 x . + 0.1915 x~ + o.2358 X 3 + 0.4608 X 6 o.9902 
I • 

. 43 121s + 0.0121 x
1 
+ o.0904 ~ + o.2093 x , + o.6503 x , + o.3710 x ~ o.9922 

99.40 

Varialion 
explained 
(if per cen1) 

96.41 
98.()4 

98.46 



these traits may bring a substantial 
in pr v0 ment in all these traits including 
grajn ield. The grain yield had very high 
positive correlations with straw yield (0.95) , 
number of pods per plant (0.96), number of 
branches per plant (0.91), plant spread 
(0.90 and 1000-grain weight (0.96) . These 
results are akin to those reportep by Singh 
and Khangarot (1987), who observed a 
substantial influence of number of pods per 
plant and 1000-grain weight on grain yield 
of chickpea. Rathi and Singh (1976) also 
found significant correlation between grain 
yield and its components in chickpea. 

When all the characters were regressed 
with grain yield, the total variation accounted 
by them was 99 .4 per cent. The regression 
coefficients, their standard errors and 't' 
values are shown in Table 2. The results 
(Table 2) showed that the contribution of all 
the characters were not of the same magni-
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cent was also observed when plant spread 
(X

4
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ABSTRACT 

The effect of moJsture content ·on physical characteristics and properties viz., dimensions, bulk density, 
specific gravity, porosity and coefficient of friction of peanut kernels were determined for nve varieties within 
the moisture range of S to 22 per cent (wb).The trl-axlal dimension, size, coefficient of frictJon and angle of 
Internal friction of groundnut kernels were found to be Increased with hicrease of moisture content while bulk 
density and specific gravity decreased. 

INTRODUCTION 

Whenever an equipment or a system is 
to be designed to perform certain specific 
task of post harvest processing, handling 
and storage,information on .characteristics 
of material being handl~d in the operation is 
needed.The characteristic most often 
r~quired are the engineering characteri~­
!1c~ and properties. The physical character­
istics and properties are the parameter of 
~he g_rat importance for analysis during 
r ~dllng, drying and processing etc. The 
beview reveal_ed that very few attemp~s have 
een_ made in the past to determine the ~dhs1 ca1 characteristics of peanut kernels. 

re aoo et al. (1976) and Gupta et al. (1988) 
rn Ported that the moisture content had 
keat'ked effect on overall size of peanut 

rne1s 

MATERIALS AND METHODS 
ih 

QA.U e Peanut of GAUG- 1, GG-2, 
usedG~10, GG-11 and M-13 varieties were 
PeanJn this study. The available raw 
Y~ars s Were naturally air dried and of two 

01d and their moisture content was q...._ 

(Received on ~7th Sept.1993) 

• found to be betwe~_n 4 to 5 per cent (wb) . 
The peanut were shelled and used for stud­
ies of physical characteristics and proper­
ties of peanut kernels.To achi_eve the 
desired level of moisture content 5, 12, 17 
and 22 per cent (wb) a known amount of 
water was thoroughly mixed and-kept for 48 
hrs for conditioning in plastic jars(2}. The 
moisture content of peanut kernels were 
determined by hot air oven method (5) . 

Size 

The maximum tri-axial 9imensions which 
were obtained as length,breadth and thick­
ness of peanut kernels were determined 
from 15 randomly selected kernels using 
vernier calliper having a least count of o.001 
mm. The average of readings were taken as 
length, breadth and th.ickness. 

Size and spherlcity were calculated by 
using the following formula (Mohsenin 1980). 

Size = (length x breadth x thickness) 113 

size 
Sphericity . = largest dimension 



GAU RES J. 1994. 20( 1) 

The longitudinal and lateral cross 
sections of the kernels were compared with 
shapes as described by Mohsenln (1980) . 

Bulk density 

The bulk density was measured with the 
help of a cylinder of 1000 cm 3 .The material 
was filled In the cylinder upto the brim, 
mildly tapped and weights were recorded. 
The measurement of bulk density were 
replicated five times and the average of the 
reading were expressed in kg/m3. 

Specific gravity 

The specific gravity of peanut kernels 
was determined by using a liquid displace­
ment method. (Mohsenin, 1980).The liquid 
used was hexane.The specific gravity was 
calculated with the help of following formula 

S - (W,. -W1) xS 
- k 

(W4 - W,) (W3 - W2 ) 

where, 

S = specific gravity of peanut kernels 
W1 = weight of empty bottle 
W2 = weight of empty bottle and peanut 

kernels, g. . 
W3 = weight of empty bottle, peanut 

kernels and hexane, g. 
W4 = weight of empty bottle and hexane, 

g. 
s

11 
= specific gravity of hexane (0.66) 

Prop~r1y 

An experimental set up similar to one 
reported by Day (1984) was fabricated for 
the porosity measurement of peanut 
kernel . Two glass bottle were used for deter­
mination of porosity.The fractional porosity 
was calculated by using th~ following ex­
pression 

Where : 
P1 = fractional porosity 
P 

1 
= initial pressure ( cm of Hg) 

P
2 
= final pressure (cm of Hg) 

Coetllcient of tiiction 
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The coefficient of friction of-peanut ker­
nels was determined with the help of the 
inclined plane methods.The test surfaces 
used were plywood, galvanized sheet and 
glass sheet. The peanut kernels were placed 
on the test surface at the top edge.The 
table was tilted until the peanut kernels 
begun to· move leaving a inclined surface. 
The angle of inclination with the horizontal 
was measured by a scale provided and 
taken as angle of internal friction and tan­
gent of the angle was taken as coefficient of 
static friction between surfaces and peanut 
kernels. 

RESULTS AND DISCUSSION 

Effect of moisture content on size, sphericity 
and shape 

The size was determined from measure­
ment of length,breadth and thickness of 
peanut kernels. The length, breadth, thick­
ness and size (Table 1) increase with an 
Increase in peanut kernels moisture con­
tent for all the five varieties. The shape of 
peanut kernel could be expressed irtform of 
their sphericity.The sphericity (Table 1) of 
GAUG-1 and GG-2 varieties decreases with 
an Increase in moisture content, whereas 
for the varieties, viz.; GAUG-1 , GG-2 and 
M-13 sphericity increases between 5 to 1 ! 
per cent moisture content and after that ,t 
decreases. It may due to the fact that.rate 
of increase in the size of peanut kernel 
decreases with increase in moisture con~ 
tent. In other words rate of swelling of kernef 
has a decreasing trend after certain level 0 

• rHe 
moisture content i.e. beyond 12 %. tor 
shape of the peanut kernel is ovate 
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TABLE 1 

,-\xlal dimensions, size, sphertclty ttnd shape of peanut kernel~ 11l different mol.<ilurc oonlenL 

Variety Moisture length Breadth Thickness Size Sphericity Shape 
conJent mm mm 
% (a) (b) 

GAUG-1 5 9.32 7.40 
12 9.59 7.69 
17 10.47 8.39 
22 11.32 8.80 

GG-2 5 10.38 7.48 
12 10.79 7.68 
17 11.65 8.50 
22 12.5 1 9.03 

GAUG-10 5 14.52 6.47 
12 14.88 6.67 
17 15.75 7.87 
22 I 6.7 1 8.51 

GG-ll 5 14.46 6.76 
12 14.77 7. 12 
17 15.72 7.79 
22 17.00 8.50 

M-13 5 15.77 6.63 
12 16.02 6.86 
17 17.08 7.87 
22 18.48 8.71 

GAUG-1 and GG-2, whereas it is oblong for 
GAUG-10,GG-11 and M-13 varieties of 
Peanut kernel as per classification given by 
Mohsenin (1980) . 

Effect of moisture content on b11lk density, 
speci6c gravity and porosity 

Table 2 shows the effect .of moisture 
content on bulk density and speci~ic gravity 
of Peanut kernels. The bulk· density and 
s~ecific gravity of peanut kernels decrease 
~

1th the increase in moisture content. The 
increase in moisture content promotes the 
~ecrease In bulk density and specific grav­
e~ for all varieties of peanut kernels. Tha 
c ange in volume was found more as 
re
0

1l"1Pared to the change In weight,whlch 
SlJltect • sp . . in decreasing of bulk density and 
ecific gravity.The maximum variation In 

~ 

mm 
(c) 

7.10 7.88 0.845 Ovate 
7.18 8.09 0.834 • Ovate 
7.42 8.67 0.825 Ovt1tc 
7.5 1 9.04 0.799 Ovate 
7.42 8.32 0.802 Ovate 
7.54 8.55 0.792 Ovtlle 
7.80 9.17 0.788 Ovate 
7.93 9.63 0.770 Ovate 
6.45 8.46 0.582 Oblong 
6.75 8.75 0.588 Oblong 
7.14 9.60 0.609 Oblong . 
7.39 10. l 7 0.607 Oblong 
6.82 8.74 0.604 Oblong 
7.02 9.04 0.612 Oblong 
7.48 9.71 0.618 Oblong 
7.57 10.30 0.606 Oblong 
6.98 9.00 0.57 1 Oblong 
7.09 9.20 0.574 Ohlong 
7.49 10.02 . 0.58'.7 Oblong 
7.67 10.72 0.581 Oblong 

bulk density was observed to be 29 kg/m3 

for GAUG-1 O whereas variation in specific 
_gravity was 0.027 in case of GG-11 variety 
of peanut kernels. 

The effect of moisture content on poros­
ity of peanut kernels is also presented in 
Table 2. The porosity of the peanut kernels 
increase with an increase in· moisture 
content .The maximum variation was 
observed as 2.59 and 2.5 per cent for M-13 
and GAUG-1 O varieties respectively. It Is 
evident from the Table 2 that. there ls no 
definate relationship between moisture 
content and the change in tri-axial dlmeri~ 
sion of the peanut kernels. This un-even 
swelling In different direction due to high 
moisture content results In change In 
porosity. 
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'IABLE 2 ke II at dllTennt mollllture content. 
Bulk density, speclflc iravtty and poro1lly or peanut me 

Bulk 
Variety MoistuN! 

density coment 
% kg/mJ 

715.00 
GAUG-1 s 

710.00 12 
17 700.00 

22 698.00 
705.00 GG-2 5 
702.00 12 

17 691.00 

22 685.00 
698.00 GAUG-10 5 
690.00 12 

17 677.00 

22 669.00 

GG-11 5 689.00 

12 682.00 
17 669.00 
22 664.00 

M-13 5 673.00 

12 673.00 
17 669.00 
22 654.00 

Effect of moisture content on coefficient ·of 
friction and angle of Internal friction 

The effect of moisture content on coeffi­
cient of friction and angle of internal friction 
is presented in Table 3 for all surfaces l.e 
plywood, ga1vanlsed sheet and glass 
sheet. The coefficient of friction and angle of 
internal friction of all varieties of peanut 
kernels increase with increase In moisture 
content for all surfaces.The coefficient of 
Mction and angle of Internal friction were 
found maximum for plywood and it was 
minimum for steel surface for M-13 variety 
respectively. 

REl?ERENCE8 

Adhaoo , S. M., Ingle, S. T. and Dhttwala, S. V. 
" (l ll76) engineering jX'operties of ground­

nut •111d jowar, Physica l properties. ./. of 
Agril. Engg., (13)1 I. 19 - 21. 

Specific- l'om.,ity 
gravity 

% 

t.255 • 33.12 

1.256 33.80 

1.243 34.87 

1.237 35. IS 

1.261 33.7Q 

1.242 34.32 

l.230 35.60 

l.226 35.83 

1.238 35.SQ 

1.234 35.97 

1.223 37.27 

l.219 38.0Q 

1.233 36.34 

1.227 38.2Q , 
1.212 38.29 
1.206 38.55 

l.220 36.97 
1.215 37.39 

1.201 38.94 
1.194 39.56 

Conclusion 

1. All the physical characteristics and 
properties were influenced by moisture 
content. 

2. The tri-axial dimensions, size, poros­
ity, coefficient of friction and angle of friction 
of peanut kernels Increases with increase In 
moisture content. 

3. Bulk density, specific gravity a~d 
porosity decreases with increase In m015• 

ture content. 

log)' of 
Chakr11verty, A ( 1988). Post harvest techno & U:JI I 

ooruals, pul~ ttnd oilse\ld. Oxford oeh li, 
Publish ing Co. Pvt. Ltd ., Nuw 

Rtwised udilion. 



133 
VARSHNEY ET AL. : PHYSICAL PROPERTIES OF PEANUT KERNELS 

TABLE 3 
Angle of internal friction and roetTlclent of friction of peanut kernels ot different moistu re content. 

Variety Moisture A ngle of internal friction,deg. Coefficient of friction 

Con tent % Plywood Glass 

GAUG-1 5 20.13 20.75 
12 20.95 21.87 
17 22.72 22.11 
22 24.82 23.23 

GG-2 5 2 1.36 21.87 
12 23.49 22.29 
17 25.42 23.65 
22 27.26 25.34 

GAUG-10 5 23.08 22.47 
12 24.60 23.76 
17 26.08 24.40 

22 27.74 25.83 

GG-11 5 25.09 24.42 

12 26.16 25.32 

17 27.35 26.22 

22 28.69 27.02 

M-13 5 27.58 25.25 

12 28.13 26.05 

17 28.38 27.72 

22 28.98 28.44 

Day, C. L.(1984). 'Device for measuring voids in 
porous materials. Agri l. Engg., 45, 11, 

36-37. 

G t R K P k h S. and Shukla, B. D. up a, . ., ra as , 
( 1988). Effect of moisture content on 
physical properties of groundnut. Pa~er 
presented in the 24th annual convention 
of ISAE held at PKV, Akola. 

Steel Plywood Glass Steel 

17.61 0.366 0.370 0.317 

21.36 0.383 0.401 • 0.391 

22.49 0.419 0.406 0.414 

23.23 0.452 0.429 0.429 

10.06 0.391 0.401 0.345 

21.68 0.434 0.410 0.357 

22.89 0.475 0.458 0.422 

25.40 0.515 0.473 0.474 

20.75 0.426 0.413 0.378 

22.55 0.457 0.440 0.415 

23.84 0.489 0.453 0.442 

25.99 0.526 0.484 0.487 

24.09 0.468 0.454 0.447 

24.40 0.491 0.473 0.453 

25.56 0.517 0.492 0.478 

26.94 0.547 0.510 0.508 

24.51 0.522 0.471 0.455 

24.98 0.534 0.489 0.466 
26.77 0.540 0.526 0.504 

27.80 0.554 0.541 0.527 

Hall, C. W. (1970). Drying df farm . crops. LyaU 
book dept, Ludhiana. Fi rst Indian edition. 

Mohsenin, N.N. (1980). Physical properties of plant 
and animal materials. Garden· and Reach 
Science Publishers, New York. 3rd ed. 
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Short Comntunications 

Effect of Sowing Dates on Different 
Varieties of Rabi Maize 

G. J. Patel, G. N. Patel and M. D. Arha 

Maize Research Station, Gujarat Agricultural 
University, Godhrn-389 001 

A field experiment was conducted with a 
view to study the effect of three sowing 
dates (1 11

\ 3rd week of November and 1st 
week of December) and six varieties of 
maize during rabiseason of the years 1988-
89, 1989-90 and 1990-91 at the main Maize 
Research Station, Gujarat Agricultural 
University, Godhra. The highest grain yield 
was obtained to the tune of 5296 kg/ha from 
~ st week of November sowing. The yields 
declined with delayed sowing, i.e. in 3rd 

week of November and 1st week of Decem­
ber was 4314 kg/ha and 2823 kg/ha 

.. respectively. The overall differences in yield 
among varieties were not significant. 

Maize (Zea mays L.) is traditionally a 
kharif season (July -September) crop of 
Gujarat. Its cultivation in rabi (November -
February ) season has been started for 
quite a some time in certain parts of agro­
cllmatic zone of middle Gujarat. Its has also 
been shown that the yield levels in the rabi 
season are ~0-40 per cent higher than 
those of obtamed In the kharif season due 
to better weed control and less Incidence of 
pest and diseases. Very often the sowing of 
maize in rabi season gets delayed due to 
late harvest of preceding kharlf crops like 
paddy and kharif maize. The delayed 

11d 

sowing of maize resulted in low germination 
due to low temperature resulting reduction 
in grain yield. The present study was there­
fore, planned to know the optimum sowing 
time for rabimaize varieties in middle Gujar­
at, conditions. 

An experiment was conducted during 
rabiseasonsoftheyears 1988-89, 1989-90 
and 1990-91 at the main Maize Research 
Station,Gujarat Agricultural University, 
Godhra. The soil is sandy loam to clay loam 
in texture with PH 7.6, low in organic carbon 
(O.3O%),available P

2 
0

5 
(70 kg/ha) and rich 

in available K
2
0 (214 kg/ha) .Treatment 

involving three sowing dates (1 st,3rd week of 
November and 1st week of December) as in 
main plots and six varieties Daccan-1O3 (V1) 
NLD-DEPU-1O6 (V2), EH4O1O75 (V3 ), R2 
(V4) , 0765 X D787 (VS) and PK Hunis-V18 
(VG ) in 1988-89, Deccan-1 (V1 ) , Ageti-76 
(V2), Surya (V3 ), Ganga-11 (V4 ), Deccan-
1O3 (VS) and Arun (VO ) in 1989-90 and 
Deccan-1 (V1) DHM-1O3 (V2) , Ageti -76 
(V3 ), N_avjyot (V4 ), Ganga-11 (VS) and Hi­
Starch ,(V6) in 1990-91 , respectively, as in 
sub plots were replicated four times in split­
plot design. The crop received uniform fer­
tilizer doses of 120 kg -N and 50 kg. P2 0/ 
ha. 

Effect of sowing dates (Table 1) sig_nifi­
cantly influenced the grain yield.The high· 
est grain yield to the tune of 5296 kg/ha was 
obtained from 1 stweek of NovembEH 
sowing. The yield reduced with delayed soWf 
Ing In 3rd week of November and 1st w~ek 0 

December to the tune of 18.5 % and 47%, 
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respectively.·.-, ,e highest grain yield in early 
date ~ i~ht be att~ibuted. to the complete 
grain filling at relatively milder temperature 
during the reproductive phase.These re­
sults are in confirmity with the findings of 
Khetira et al. (1981) and Nayak et 
a/.(1981) .The lower grain yield in third 
week of November and 1st week of Decem­
ber sowing was due to higher day 
temperature (38°C)at the _time of fertiliza­
tion which resulted in during of pollen grains 
(Apraru et.al. 1983) . 

Performance of Varieties 

Hybrid and composite maize varities were 
tried (Table-1) indicated that in the first and 
third year of the experiment the varietal 
differences were significant.The highest 
grain yield to the tune of 4413 Kg/ha and 
4912 kg/ha was recorded with varieties R-2 
and DHM-103 in 1st and 3 rd year, 
respectively. However, in the second year 
the differences were not significant.The over-

TA BLE 1 

all differences among varieties were not 
significant. 

Economics 

Results (Table 2) indicated that the high­
est net realization to the tune of Rs. 12214/ 
- and CSR (2.44) was recorded with respect 
to 1st week of November sowing. 

The results also confirmed the fact that 
the early sowing (1 st week of November) 
gave the maximum grain yield for rabi maize 
(Sawlney, et al . 1989 and Nandal and 
Agrawal 1991) . • 
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Relative perfornumce of pronmlng varieties of maize under different dates of sowing on grain yield. 

Treatment/Year Grain J!.ield (ks/ha) 

1988-89 1989-90 ]990-91 Pooled 

Dates 

1st week of November 5338 6113 4438 5296 
3rd week of November 4441 4752 3748 4314 
1st week of December 2493 3507 2470 2823 
S.Em. t 95 55 31 163 
C.D.at 5% 329 J()l 104 642 
c.v. % 11.4 5.65 4.32 7.8 1 

Vc1rielles 

Vt 3856 5130 3718 4235 
v2 3935 4620 4921 4,4Q2 
V3 4225 4500 4024 .4266 
V4 4412 4569 44Q5 5.41>2 
Vs 31>35 41>40 1787 355..i 
V6 4181 4Q89 '.D IS 3t{27 
S. E:m. t I 13 179 59 452 
C:. I). at 5% 321 N.S. 165 N.S. 
c.v. % 9.55 12.9) 5.15 10.SQ 

N.S.:: Non s· ·r· , 1gn1 1cant. 

► 
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TABLE 2 
Mean rcallmllon as lnOuenccd hy different treatments. 

Sr. Treatments Mean Gross 
No. gram reali-

yield zation 
(kg/ha) (Rs/ha) . 

1. D1 v 1 5523 17950 
2. D 1 v2 -5773 18769 
3. D1 v 3 5380 17485 
4. D1 v 4 5343 17365 
5. D l v s 4634 15060 
6. D1 v 6 5125 16656. • 

7. D 2 V 1 4421 . 14368 
8. D 2 V2 4620 15015 
9. D2 V 3 4544 14768 
10. D2 v4· 4852 15769 
11. D 2 Vs . 3620 11765 
12. D 2 V 6 3824 

1

12428 
13. D 3 V1 2759 8967 
14. D 3 V z 3083 10020 
15. D

3 
V

3 
2875 9344 

16. D J V 4 3282 10667 
17. D 3 V s 2407 7822 
18. D 3 V 6 2532 8229 

Cost of Net 
cultiva- reali-

tion zation 

(Rs/ha) (Rs/ha) 

5000 12950 
5000 13769 
5000 12485 
5000 12365 
5000 10060 
5000 . 11656 
5000- 9368 
5000 11015 
5000 9768 
5000 10769. 
5000 6765 
5000 7428 
5000 3967 
5000 5020 
5000 4344 
5000 5667 
5000 2822 
5000 3229 

•Mean net 
realiza-

tion over 
variet-
ies for 

each date 
(Rs/ha) 

12214 

9185 

4175 

CBR 

2.89 
2.75 
2.50 
2.47 
2.01 
2.33 
1.87 
2.20 
1.95 
2.15 
1.35 
1.49 
0.79 
1.00· 
0.87 
1.33 
0.56 
0.65 

Mean net 
CBR over 
varieties 
for each 

date 

2.44 

1.83 

0.83 

• For computing mean net relization over varieties for each date the price of maize grain was taken as Rs. 3.25 
per kg. 
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studies on Growth and N Accumulation of 
• Various Green Manure Crops Under 

Different Fertility Levels 

S. M. Hiremath and Z. G. Patel 

Departr_nent of Agronomy, N. M. College of 
Agriculture, Navs<1ri - 396 450 (Guj arat) 

A field experiment was conducted at the 
Instructional Farm, Gujarat 'Agricultural 
University, Navsari duririg June 1991 to . 
compare the performance of newly intro- . 
duced green manure species Sesbania • 
rostrata with Sesbania acu/eata and 
Crotalariajunceagreen manure crops com-

• manly grown in South Gujarat with and 
without NP fertilizer: The soil was clayey in 

'fABLE 7 

texture with pH 7.6, 0.46 % organic c_arbon, 
0.05 % totaJ N, 24 kg/ha avai lable P

2
O

5 
and 

. 434 kg/ha available ~ O. T~e trial was 
conducted in randomised block design with 
six replications. Three irrigations were given 
for sowing and .initial establishment due to 
delayed onset of rAonsoon. Rainfall received 
duri,lg crop growth period was 928 mm. S. 
rostrata seeds were inoculated with 
Azorhizobium caulinodans and liquid calture 
was sprayed (about 108 cells/ml) on 49 day 
old plants (Bhagwat et~/., 1988) . At this 
stage plant were 50 cm taJI bearing only root 
nodules. Drymatter production; N accumu­
lation and yield attributing parameters were 
estimated by using standard proce~ures at 
70 DAS. 

Effect of fertili ty levels on the perfonnancc of green manure crops. 

Treatment Tota l Nodules Nodules Fresh Dry N Plant 
weight weight -

i.J ccumulation H eight dry number/ weight 

(cm) matter/ plant (mg/plant) (I/ha) (I/ha) f kg/ha) 

plant 
(g) • 

(' •n!cn manure crop 
8.04 2 12 \ rc,tdrata 26 1 387 32.16 

224 17.68 
( 190) (235) * 

9.28 183 S. acuic11 t i1 127 43 1 35.72 
243 19.20 

68 11 .45 3.20 6-t (' 17 •• Jur1ce11 156 4.55 
61 4_. 15 1.06 "!.7 <. 0. 111 5% 13.7 3.08 48 

f?erlillty level (N-P O ~ /h1:1) 
137 

2 $ 

23.37 6.04 O-o 107 23() 

i t so I 90 11 .25 
352 29.52 7.64 l 6Q 

16.36 164 
22 c· r 225 

50 3.38 0.87 
••• ). at 5% 11.2 2.52 3<1 

NS NS NS 
ln1eruc1. NS • NS NS ton NS 

\-- Yitlue in parentheses indicates stem nodules. .._ 137 
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S. aculeata recorded significantly high­
est drymatter (9.28 t/ha) compared to other 
two species due to better performance of 
individual plants (Table 1). S. rostratathough , 
recorded the next highest drymatter (8.04 t/ 
ha) , accumulated highest N yield (212 kg/ 
ha). The significant improvement in N accu­
mulation was attributed to profuse and re­
peatable nodules noticed on stem and also 
relatively highEir-N content (2.65%) . Onset. 
of monsoon, long day period, high humidity 
and temperature and waterlogged condi- . 
tion prevailed after 35 DAS, were also re­
sponsible for increas~d stem nodulation 
and N accumulation in S. rostrata_ (Becker 
et al., 1990). On the contrary, the perfor­
mance of C. juncea was poor due to water-
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-fixat ion of two stem-

logged condition prevailed during its later 
period of crop growth. 

Application of fertilizer (25 kg N + 50 kg 
P 

2
0

5 
/ ha) improved the drymatter yield and 

N accumulation. Becker et a l. (1991) also 
reported that application of mineral fertilizer 
stimulate the growth, nodulation and N;/ 

fixation. 

The present study has shown that S. 
rostrata could be grown with fertilizer appli­

. c~tion to get higher N accumulation than 
local species tried under South Gujarat 
condition. 
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trect of Different Mulches on the Yield !r Groundnut Under Rainfed Conditions 

M. K. Khist..1ria, J. S. Patel, V. J. Pnida and 
J. C. Patel 

Maill Dry farming Research Station, Gujarat 
Agricultural. University. Targhadin (Rajkot) 360 003 

one of the important factors contributing 
to low yields of crops under rainfed condi­
tions, is development of water stress during 
critical stages of crop growth, a situation 
arising very often as a result of uncontrolled 
evapotranspiration losses of water. Intense 
solar rediation coupled with droughts expe­
rienced during kfJarif season, under dry 
farming excessive results in excessive 
reduction of soil moisture. This give setback 
to growth and development. Mulching is 
known to be an effective measure to 
encounter act and it facilities uniform and 
early germination, keeps the soil tempera­
ture regims within favourable limits, c?n­
trols weed growth which improves soil fertil­
ity status and increase in soil moisture 
conservation and finally gives higher crop 
Yields ( Choudhary and Chatterjee, 1967, 
Black 1970 ) . The present study was 
conducted to evaluate the efficacy of differ­
~nt mulches increasing groundnut produc­
tion Under rainfed conditions. 

A field experiment was conducted on -
~ed· · 
R 1urn black soil at Main Dry Farming 

1984) to evaluate the efficiency of different 
mulches in rainfed groundnut (Junagadh-
11). Five treatments comprising of fou 
r mulches viz. , soil mulch (dust mulch c 
eated by interculture) , pearl millet stubble, 
pearl millet straw and groundnut husk and 
control i.e. without mulch were tried in a 
randomised block design with four repl ica­
tions. The soil of experimenta~ plot was 
neutral in reaction (pH 7.8), low to medium 
in available nitrogen and phosphorus and 
high in available potash. The crop was 
supplied with 12.5 kg N + 25 kg P2 0 5 / ha. 
Whole dose of nitrogen and phosphorus 
was applied at the time of sowing. The 
experimental crop during all the three ye~rs 
was sown after receiving sufficient soaking 
rains during kharifseason with a seed rate 
of too kg/ha. Observations on soil moisture 
content form 0-25 and 25-50 cm soil depth 
were recorded at sowing and fourteen days 
interval up to harvest. Mulches were 
applied @ 4 t/ha immediately after sowing. 
Soil mulch or dust mulch was . created 
through interculturing. 

Pooled data (Table 1) indicated signifi­
cant effect of different mulches on pod. yield 
of groundnut. Pearl millet straw mulch proved 
ifs superiority over rest of mulches except 
pearlmillet stubble mulch and gave signifi­
cantly higher pod yield (12. 71 q/ha) . Further 
pearl millet stubble mulch was found signifi­
cantly better than groundnut husk and soil 
mulches. However, soil and groundnut husk 
mulches had no significant effect on pod thesearch Station Targhadia (Rajkot) for 

ree ' . 
~ ecutive years (khanf 1982 to . . 
.,. esent add • h S ·entist (Agron .) Main Dry Farming Research Station. GAU, 1arghad· ress : Associate Researc c1 • 

ia, Kuvadwa Road, Rajkot-360 003. 
D9 
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TA HU ; I 
Effec t of different h~nlmt'lll~ on )' ldd of ~ruundnut, ylclfl nUrlhullnl( c·huruclcrl'I nnd soil mol4ilure contenL 

Trratmcnts )•'idd (q! lra) Yield attrilmting charaders Average mois ture cnntent (%) 

J>onled Number 

of 
P od Veins: pods/ 

plant 

Control 10.95 32.09 7.60 
(No mulch) 
Soil mulch 11.74 33.75 · 9.00 
PearlmiUet 12.45 36.39 10.30 
stubble 
PearlmiUet 12.71 36.39 9.30 
straw 
Groundnut pods 11 .51 34.03 8.40 
husk 
S.Em ± 0.29 2.29 
C. D. 0.05 % 0.83 NS 
C V. % 8.44 12.27 

yield as compared to control. The increase 
in pod yield with pear, millet stubble and 
straw mulch was due to favourable effect on 
growth parameters viz., number or pods 
and pegs/plant and weight of pods/plant. 
Similar higher yield due to mulch was also 
obtained by Patel and Singh (1980) in case 
of sunflower. The data of moisture content 
revealed that different mulches were found 
equally effective in soil moisture conserva­
tion and resulted in to higher soil moisture 
content as compared to control in surface 
soils. The moisture content in respective 
surface soils with soil, pearl millet stubble, 
pearl millet straw and groundnut husk 

131t1ck. A I . ( 1970). Sni l W,ilc.:1 ;1111.J 1-oil lulllpcrn-
lU re i11 fl uc11 u·:. 011 tlry lautl w iutw whe11I. 

A gmn. J . <i Z . "/97-80 I 

( 'huudhar y. I'. C. ,1ntl Ch ;1I lnjcc, B. N. ( I ()6 7). 
M 111~1 11r i.: con ~av,1ti, 111 u11dt r t11U k hn, iu 

Number Weight Soil depth 

of of 

pegs/ pod! 0-25 25-50 

plant plant (gm) 

18.60 4.56 27.79 29.09 

19.77; 4.83 28.28 28.80 

19.76 5.93 29.17 29.04 

20.00 6.16 .29.82 28.57 

20.53 5.47 29.36 28.99 

. .. 

mulches were 0.49, 1.38, 2.03 and 1.57 per 
cent respectively higher over control (No 
mulch). Thus, use of pearl millet stubble 
and straw mulch on medium black soil hold 
promise for augmenting pod yield of ground­
nut under rainfed conditions in Saurashtra 
region. 
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Perfomtance of Rahi Crops Under· 
Moisture Stress Conditions of Bhnl Trnct 

M, K. Khlstnrtn• , S. G. Sndnrln and V. ,J. Pnldu 

ory· Farming Research Station, Gujarat Agricultural 
University, Targhadia (Rajkot) 

Wheat is largely grown under m·oisture 
stress conditions of Bhal area during Octo­
ber in rabi season. Due to low yields per ha 
the cultivators do not get adequate germi­
nation per unit area as compared to other 
commonly grown rabi crops like gram, 
safflower and mustard. Gram and safflower 
are known to be the best moisture users 
and companion crops also. 

With a view to study the performance of 
above crops in respect of their efficiency in 
utilizing conserved soil moisture, a_ fielo 
experiment with various varieties of wheat, 
gram, safflower and mustard was conducted 
on medium black soil du_ring rabi (October) 
season of 1984-85 to 1989-90 at bry Farm­
ing Sub Station, Dhand.huka (Ahmedabad 
District) , G AU , Gujarat. The average rain­
fall of the area is 400 to 600 mm. Experi­
ment was planned in randomised block 
design with four replications using varieties 
Sujata, A-28 and GW-1 of wheat, ICC-4, 
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B.G.212 and Chaffa of gram, MR-71-3-2, 
Varuna and TM-4 of Mustard and Gilla, 143-
20 and 116-4-20 of safflower. The grosc. 
and net plot size were 6,00 x 4_. 50 m ar J 
4.80 x 2. 70 m , respectively. 

A perusal of data in Table-1 show1-• J that 
the wheat crops equivalents of gr am var. 
Chaffa and safflower var. Gill a were signifi­
cantly higher than rest of the crops which 
might be due to better efficiency of-these 
crops.for utilization of conserved soil mois­
ture. These results are in accordance with 
the results of Singh et al. (1985). On an 
average the safflower variety Gilla has -
recorded the highest monetary return which 
was about 210 to 250 per cent higher over 
that of wheat. Similarly sowing of gram var. 
Chaffaand safflower var. 143-20 and 116.4-
20 registered double equivalent yield of 
whea_t, i.e . almost double . return as 
compared to sowing wheat. These findings 
ar~ • in accordance to Henderson and 
Doneen (1957), Ganga. Saran and 
Mahendra Pal (1981) . On the basis of four 
years·field experimentation, it is concluded 
that from the varieties, rabi crops gram var., 
Chaffa and Safflower varieies, Gilla and 
116-4-20 appeared to be more remunera­
tive under moisture stress conditions of 
Bhal tract than wheat crop. 
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TABLE 1 

Yield of crop ,·arietics 1md their whcnt cqul\lalcnt yields under stored soil moisture (Dhandhuka) (yield q/ t:a). 

Sr. Treatments 1 a...::-1.s5 1985-86 1988-89 1989-90 Pooled av. --
No. Cror Equiva- Crop Equiva- Crop Equivalent Crop Equivalent Crop Equivalent 

yield lent yield yield lent yield yield in yield yield in yield y ield in 
in wheat yield in wheat crop wheat crop .,,.heat crop 
crop wheal 

crop 

A . \.\"heat 

I Sujata 6.40 6 .40 10.26 10.26 7.81 7 .31 I 1.04 11.04 8.88 8.88 
2. A-2.S 7.89 7.89 9.32 9.32 6.08 6.08 8.00 8.00 7.69 - .69 
3. GV,-1 6.29 6.29 9.45 9.45 7.31 7.31 8.51 8.51 7.89 7.89 

8 . Gram 

1 ICC-4 3.53 8.24 4.84 11.30 5.98 13.95 6.59 15 .. 26 5 .2-4 12 : 9 
2 B.G.-'.:12 3.82 8.91 5.48 i2.78 4.90 11.43 6.91 16.11 5.28 1: .. .3 ! 
3. Chaffa 7.47 17.42 6.69 15.62 8.01 18.68 7.75 17.97 7.-48 l 7.-42 

C Mustan:I 

I MR-71-3-2 2 .20 7.51 2.17 6.38 7.16 19.08 1.0-4 3.83 3.3: Q., • . .:..:> 
2. Varuna 3.55 9.47 2.58 6.89 5.84 15.59 2.34 6.25 3.58 Q_S-4 
3. T M-4 2.12 5.66 0.00 0.00 7.89 21.04 2.08 5.30 3.02 8.00 

D. Safflower 

I .Gilla 9 .47 15.79 9 .37 15.63 16.01 26.30 10.95 18.26 l l. -45 lQ .00 
2. 143-20 1 I .43 19.05 7.04 11.74 11.00 18.32 8.53 l-4.21 Q.50 15.83 
3. 116-4-20 8.50 14.15 9.97 16.62 14.37 23.95 11.61 19.35 l l.l l 18.52 
S.Em. :! - 1.42 -- 1.33 - 3.50 2.08 - t.90 
C. D. at 5 'h - 4.10 - 3.85 - 10.11 - 6.00 - 5..J7 
C.V. Ck - 26.99 - 25.35 34.65 3-4 .65 .. 30.07 

The price of wheat 300 ~ ./q gr;;m ~ - 700/q Mustard Rs.800/q and Saffi lower Rs.500/q. 
~ 
N 



Survey of Su~arcane Pests in Sn11111shh11 

Rc~icm 

G • .l. Pnrsnnn n. I> . Mnlnvln 

O c par!n~cnl pf F '.ll(,mnlo~y. C\,llq:t· o r Agric u lture, 

( ,u.1:1ra1 A!!nl'lll!ur:1 1 ll11 ivrrsi1y . .lunagatlh 

Sugarcane is one ot the major industrial 
crops in India. It is cultivated in both tropical 
and subtropical region with different variet­
ies under diverse agroclimatic conditions. 
In Saurashtra region, the total area under 
sugarcane was about 30,000 hectares. The 
cane production of this region is quite 
cam parable with the states of Maharashtra, 
Tamil-Nadu, Karnataka and Ahdhra 
Pradesh. 

The large number of insect pests are 
found to occur on sugarcane in Saurashtra 
(Gujarat). The major pests are shoot borer, 
internode borer, root borer, scale insect, 
mealy bugs , pyrilla and whitefly. The 
maximum temperature showed significant 
positive correlation with shoot borer infes­
tation and inadquate irrigation also 
increased the infestation (Hapase et al. 
1979). Shukla et al. (1980) indicated that 
the sugar recovery is reduced 1 . 7 !o 9. 1 
~nits under varying levels of ~cale ins~ct 
infestation in Uttar Pradesh, Pynllaperpusll/a 
occ_urred as a serious pest (136 adults!le~f) 
during the post monsoon in Manda d1stnct 
at Madhya Pradesh (Kalra, 1979). A l~ss of 
23.4 per cent in yield and 2.9 units of 
~ucrose due to whitefly has been recorded 
1n South Bihar when there was 80 per cent 
leaf infestaUo~, which counts 770 pupalia/ 
leaf(17.5pupalia/sq. inch) (Khanaa, 1948) . 

► 

For studying the incidence of various 
pests of sugarcane in Saurashtra region, a 
factory-wise survey was conducted during 
the p~riod 1990-91 . 

Sugarcane f ields under Adopt ive 
Research Scheme were selected for 
recording necessary observation. The inci­
dence of various pests of sugarcane was 
recorded during the month of May-June, 
August-September and October-Novem­
ber. The methodology for recording inci­
dence and population of various pests was 
as follows. 

Shoot borer ( Chilo infuscatellusSnellen) 
: Each field (about one hectare) has been 
divided in four blocks. In each block, 5 
metre row length was selected randomly. 
Total number of plants and dead hearts due 
to shoot borer was recorded for calculation 
of damage percentage. 

Pyrilla, (Pyrilla perpusilla Walk) : Three 
leaves (4th, 5th, and. 6th from the top) of 
one cane selected at randomly in each 
clump (total 5 cl um pin each bloick) . They 
were examined and population of pyrilla 
nymph and adults was counted and aver­
age population per leaf was worked out. 

Whitefly ,. (Aleurolobus barodensis Mask) 
: Three leaves (4th, 5th and 6th from the 
top) of individual cane selected at randomly 
from 1 O canes in each field were examined. 
The population of whitefly nymph and 
puparia was recorded in 9 cm2 area of top, 
middle and basal portion of the leaf. 
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Scale insect, (Melanaspis glomerata 
Green) observed at cane basis . The 
number of infested cane was recorded from 
the total cane/5 m/row length and per cent 
infestation was worked out accordingly. 

The data of shoot borer presented in 
Table-1, in.dicated that the maximum per 
cent of dead hearts of shoot borer due to 
shoot borer was observed to be 39.92 per 
cent in month of January-February planted 
canes at Kodinar area, whereas, it was 
recorded to be 20.1 0 per cent, 22.23 per 
cent and 13.46 per cent in January-Febru­
ary planting at Dhoraji, Una and Talala 
sugar factories area of Saurashtra region, 
respectively. In case of planting in Novem­
ber-December, it varied, having 5.14 to 
8.62 per cent dead hearts. It was clearly 
observed that the infestation of shoot borer 
was very low in timely planting of crop, while 
higherin later planting. • 

Higher population of pyrilla nymphs and 
adults 38.80 per leaf was recorded in area 
of Kodinar sugar factory, whereas, it was 

TARL£ J 
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very poor in remaining areas. Nation 1 
enemies of pyrilla ( Epiricania melanofeu: 
Fletcher and Metarrhizium anisopliaePatho~ 
gen) were also observed in Kodinar Sugar 
factory area. 

In sugarcane pests, the w~itefly was 
recorded as a minor pest in earlier time. But 

• now it has become a major pest of sugar~ 
cane in Saurashtra region. The higher 
population of whitefly 3711 nymph and 
puparia/leaf was obsereved in Dhoraji and 
Upleta area of Rajkot district. Whereas, 
2875, nymph and puparia/leaf in Kodinar 
area and it was lower in Talala (750 nymph 
and puparia/leaf) and Una (433 nymph and 
puparia/leaf) sugar factory area. 

During survey, data revealed that the 
higher per cent (86.20%) of infested cane 
due to scale insectw·as recorded in Kodinar 
area followed by 69.80, 6~ .20 and 47.20 
per cent in Talala, Dhoraji and Una sugar­
cane growing area of S~urashtra region, 
respectively. 

Incidence of sugarcane pests .in factory area of Saurashtra r.!glon during 1990-91. 

Sr. Name of the area • 

No. 

I. Farmers C'..o-operative 
Sugar f-actory, Kodinar, 
Di~t. Amreli 

2. burner~ Co-operative 
Sugar IJdyog, 1Jnc1, 
lfal. Jun;igadh . 

• 3. Talala Faruicn, 
Co-operat ive Sugar 
Fadory, Dii.t. Junagadh. 

4. Dhoraji and Upleta 
area, Dis!. Rajkol. 

. 
Demage per cent 

Month of Shoot 
planting borer 

Nov.Dec. 5.14 
Jan.-Feb. 31 .92 

Nov.-Dec. 6.26 
Jan.-Feb. 22.23 

Nov.Ix:c. 8.62 
Jan.-Fcb. 13.46 

Nov.Dec. 7.23 
Jan .-Fcb. 26.10 

Population of 

Pyrilla 
nymph 
adults I 

leaf 

38.80 

0.50 

l.26 

0.00 

Whitefly 
nymph/ 

puparia I 
leaf 

2875 

433 

750 

37 l l 

Per cent 

infested cane 
by scale 

insect 

86.20 

.n.20 

69.20 

61.20 
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Germination and Growth of' Summer 
Groundnut as Influenced hy Seed Siz~ and 

Plantin~ Depth 

Z. G. PHtel. P. R. Chandhnrl Hnd V. Kumar 

Department of A gronomy , N. M. College of 
Agriculture, Gujarat Agricultural University, N:ivsari -

3Q6 450 

I • • 

Importance of seed size in relation to 
germination, bigour and yield has been 
established in several crops. In groundnut, 
bold seed have been _reported· to be supe­
rior in germination (Dhillon et al. 1978). 
However, the selection of bold seeds 
remains an open question for groundnut, 
since availability of planting material itself is 
always scarce and costly. Therefore, present 
experiment was undertaken to study ~he 

TABLE 1 

effect of seed size and planting depths on 
germination and establishment of ground­
nut. 

The experiment was carried out during 
summer 1989 in pots filled with 1 0 kg air 
dried vertisol mixed with FYM (3 : 1). A 
completely randomized design with four 
replications was used. Seeds of groundnut 
(Arachis hypogea) cv GG-2 were physically 
assorted into bold, medium, small size from 
composite seed sample. The test weight of 
bold, medium, small and composite seed 
was 60, 45, 28 and 36 g, respectively. 

Ten seeds were planted in each pot at a 
depth of 2.5, 5.0 and 7.5 cm. The ·data on 
germination and plant height were recorded 
and statistically analysed wherever appli­
cable. 

Effect of seed slze and planting depth on the germination and estnbllshment of summer groundnut Cv GG-2. 

Treatments Germination Germination Plant height (cm) 

percentage quotient 20 DAS 40 D/\S 

Seed size 
Bold 88.9 5l) ,2 2.84 4.3Q 

Medium 100.0 60.9 2. 61 4.05 

Small 94.4 48.9 2.35 3.71 

C..omposit 100.0 56.4 2.44 3.70 

S.Em. :t 3.0 0.09 0.08 

C.D. al 5% 8.6 0.25 0.23 

Planting depth 
2.5 cm 97.9 72.8 2.82 4.06 

5.0 cm 97.9 55.4 2.49 3.Q6 

7.5 cm 91.7 40.9 2.40 3.86 

S.Em :t 2.6 0.08 0.07 

C.O. a l 5 % NS 0.22 N~ 

Size x depth 
0. 1.J S. Em :t 5.2 0.15 

C.D. at 5 % NS 0.43 NS 
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The data presented in Table 1 indicate 
that germination percentage was statisti­
cally at par in medium, composite and small 
seeds. In farmer two, it was significantly 
better than that of bold seeds. Contray to 
earlier reports (Dhannalingam and Ram 
Krishna, 1981 and Naidu and Narayanan, 
1981), the present results are not unexpect­
ed. In fact bold seeds are more prone to 
injury during post-harvest handling and any 
damage inflicted to seedcoat or endosperm 
may adversely affect the germination. Tank 
and Bhatt (1993) have also· reported similar 
observations. 

The pace of germination integrated over 
number of days and expressed as germina­
tion quotient indicated that values were 
almost same for bold and medium seed, 
followed by composite seed. The small 
seeds exhibited lowest quotient which could 
be probably accounted for c'omparatively 
less reserve food in the endosperm and 
subsequently slower inhibition and emer­
gence. 

The seedling growth in terms of ·height 
was maximum in bold seed and at par with 
medium seed (20 DAS). Small of composite 
seed produced smaller seedlings.This is 
again a product of total reserve and pace of 
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subsequent' metabolic activities that 
precede germination. 

Th·e effect of planting depth was not 
significant on germination. However, a 
distinct effect was noticed on germination 
quotient which reduced with increase in 
depth. This is quite obvious because a seed 
planted at lower depth has to exert more 
energy and time for emergence, therefore 
both quotient of germination and height will 
be less. The latter was evidentfrom the data 
(20 DAS). Thus, the shallowest planted 
seed displayed maximum height. No differ­
ence was observed between 5.00 and 7.5 
cm depth. Further, these differences 
between 2.5 versus other were almost 
nullified at 40 DAS. Therefore, so.wing of 
summer groundnut at 2.5 to 5. 0 cm could be 
ideal and practical. 

In so far the seed size is concerned, 
although bold seed resulted in greater plant 
height, it may or may not reflect on econom­
ic produce. Further this advantage was not 
as attractive as heaving 33% or 67% higher 
population with same amount of medium of 

• composite seed (based on present test 
weights) compared to the bold seed. There­
fore, sizing did not offer any specific benefit 
to groundnut crop. 
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Effect of Varying Levels of Seeds, 
Nitrogen and Phosphatic Fertilizer on the 
Growth and Yield of Summer Groundnut 

(Arachis hypogaea Linn.) 

Z. G. Patel, N. P. Sohmkl nnd R. S. Patel 

Deparllpent of Agronomy, N. M. C'..ollcge of 
Agriculture. Gujarat Agricultural University, 

N:wsari - 396 450 

Groundnut is an important oilseed crop 
of our country and plays a vital role in 
national economy. A crucial role played by 
seed rate and fertilizer in increasing crop 
production is well recognised. A field exper-

. lment was carried out on groundnut during 

TABLE 1 

summer 1983 at the Gujarat Agricultural 
University, Navsari C~mp~s with twenty 
seven treatment combinations consisting 
of three seed rates (80, 100 and 120 kg 
seeds/ha) , three levels of nitrogen (0, 25 
and 50 kg N/ha) and three levels of phos­
phorus (0, 50 and 100 kg P 20 5 / ha) 
accomodated in a 33 factorial partial con­
founding in Randomized Complete Block 
Design with three replications. A bunch 
groundnu~ GAUG-1 was sown on February, 
19 and harvested on June, 8. The soil of the 
experimental plot was clayey in texture hav­
ing higher water holding capacity, deficient 
in nitrogen (0.050 %), medium in available 
phosphorus (30.67 kg/ha) and sufficient in 
available potash (372 kg/ha) with pH 7.6 . 

Growth and yield of summer groundnut ns Influenced by seed rate (kg/hn) and fertlllzer nppllcntlon. 

Treatments Plant Primary Dry matter Developed Undeve- Total Pod haulm 
laeiglat branches/ production/ pods/ loped pods/ yield y ield 
al plant at plant at p l(ln/ pods/ plant (kg/ (kg/ha) 
harvest harvest ltarvest plant ha) 
cm) ) 

1 · 2 3 4 • 5 6 7 8 9 

Seed rate (kg/ha) 

s ao 38.6 5.1 37.0 14.3 8.8 23.1 2511 6616 
8100 

39.7 5.2 32.2 14.3 7.5 21.8 2820 7401 
8110 40.0 5.1 28.2 10.5 7.0 17.5 2625 7710 
S.Em t: 0.35 0.02 0.31 0.37 0.20 0.47 55.3 23.6 
C.0 . al 5% 0.98 0.06 0.85 1.02 0.55 1.29 153. l 65.4 

Nltroaen level, (kJit,/ha) 

No 37.5 5.1 31.4 11.7 8.1 19.8 2501 6Q66 
N lS 40.4 5.2 32.8 13. l 7.4 20.5 272 1 7234 
N,o 40.4 5.1 33.2 14.2 7.7 22.0 2733 7528 
S.Em t 0.35 0.02 0.31 0.37 0.20 0.47 55.3 23.6 
C. D. at 5% 0.98 0.06 0.85 1.02 0.55 l.2Q 153. l 65.4 
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I 
, 

3 ,/ -

Phosphorus ll'Wls (kJ,t/hn) 
p 40,0 5.1 :\0.6 (\ 

I'~,, 3Q.3 5.2 32,7 
P,ro 3Q,3 5. 1 34.2 

~-Em 1 0.35 0.02 0.3 1 
('.0 . nl 5% NS NS 0.85 
C. V.% 4.66 2.28 4.88 

The growth of crop measured In terms of 
plant height, number of primary branches 
per plant and dry matter production was 
significantly affected by various seed rates 
(Table 1) . All these growth attributes ulti­
mately reflected in increased ·yield of haulm 
by the higher seed rate of 120 kg/ha, 
followed by 100 kg/ha. The number of pods 
per plant was also significantly affected by 
the seed rate . Comparatively higher 
number of pods per plant was recorded with 
the lower seed rate as compared to higher 
seed rate. The maximum pod yield of 2820 
kg/ha was recorded with 1 00 kg seeds/ha 
as compared to either lower or higher seed 
rates. These findings are in confirmation 
with those recorded by Singh (1979) . 

Most of the growth characters like paint 
height (cm), number of primary branches 
P~r plant and dry matter production were. 
significantly increased by application of 25 
kg N/ha but significantly the highest (7528 
kg/ha) haulm yield was recorded with the 
highest dose of 50 kg N/ha. Almost similar 
trend was reported by Choudary (1977) · 
Various yield attributes like number. of 
~eveloped pods per plant, number of unde-

010Ped pods per plant and number of total 
Pods Per plant were slgnlflcantly affected by 
Qraded dose of nitrogen. Consequently 

REFl':IU:NCES 
Aulnkh ~. . . . N S 

' ,v,, S . Pasrich, N. S. and Suhnlll, • • • 
(l QSO). C'omp1mt1ivc Response or groundn~I1 

(~r~cl1i~ liypogm:a L.} to three phosph11t1c b ler~i~i~crs J. /ndinn Soc. Soil. Sci. 2K (3) 

5 (, 7 8 9 

I I .4 8,0 IQ.4 2407 7174 
14.2 7,() 22.2 2748 7251 
13.5 7.3 20.7 2801 7302 
0.37 0.20 0.47 55.3 23.6 
I .02 0.55 1.29 153.1 65.4 
14.67 13.34 I 1.68 I 0.83 1.6() 

maximum pod yield (2733 kg/ha) was 
obtaind with the application of highest dose 
of 50 kg N/ha but remained statistically at 
par with 25 kg N/ha. Goud reddy et al. (1977) 
also reported positive response of nitrogen 
application. 

The dry matter pro~uction was increased 
significantly with phosphorus application. 
As a result, the highest haulm yield (7302 
kg/ha) was obtained with 100 kg P

2
O

5
/ha, 

followed by 50 kg P2O~/ha. However, the 
difference in haulm yie1d between the two 
treatments was not remarkable. Similar trend 
was observed by Modhwadia et al. ( 1981) . 
Various yield attributes such as developed 
pods, undeveloped pods and total number 
of pods per plant were significantly influ­
enced due to application of phosphorus. 
Probably due to improvement in yield 
attributes, these results are in confirmation 

• with those recorded by Aulakh et al. ( 1980), 
Choudary (1977) and Devarajan and 
Kothan·daraman ( 1982). 

Thus the higher yield of summer ground­
nut was obtained with 100 kg/ha seed rate 
and appllcatlon of 25 kg N and 50 kg P2O5 
per hectare under agro-cllmatlc conditions 
of South Gujarat. 

(Rtsct: ivt:cl on /'7'~ May, 1994) 

('houdary, C. 11. V. V. S. K. ( IQ77). _Stu~ics on 
effect nl' dil'fcn:nt leve ls of nItrogl!n, 
phosphorus Hnd pot11ssiu111 on growth, yield 
and quulity ol' irrig111ed gmundnut (TMV-



GAU RES.J . 1994. 20(1) 

Devcarnjan, L and Kotlrnn<larnm:rn, n. V. ( I QR2) . 
• Studies on the effect or phosphorus nn<l 
potassium on the yield un<l shelling per­
centage of groundnut, Mac/rm,· agric.: .f. 69 
( I) I 7-22. 

Goudrcddy, B. S; Hiremath, P. S; Sadashivaiah, T; 
Slrnkuntalaraj, Varadrnju and Kulkarni K. 
R. ( I 977) . Response of groundnut to ni­
trogen, phosphorus and potash levels in 

150 

Dharwar district. Mysore .I. agric. Sci. l l 
(4) : 471-476. 

Modhaw:H.Jia, M. M ; Parmar M . T. and Patel, J. 
C. (1981). Response of groundnut to 
phosphorus and its methods of application. 
Indian .I. Agron. 26 (3) : 334-336. 

Singh, R. ( 1979). Improved Agro - techniques for 
groundnut. Fmr. & Parliom. 14 (5) : 7-8. 

, 



A Modifled, Rn1>id Di~estion Method for 
Estimation of' Multielements in Plnnts JI( 

Zinc, Cop1>cr, Iron nnd Mnn~unesc 

K. B. Zade, R. T. Pntll, V. A llcshnmkh, P. D. 
Dcshnmkh nncl N. V. Mnh1\fnn 

All India Ct~1r<l_in:1~c<l A gronomic Research Project, 
Punjahrno Krish, Vr<lyapceth , Akol;i (M .S.) 444 104 

Adler and Wilcox ( 1985) proposed HCIO 
+ H20~ (30%) mixture (2: 1) for digestion of 
plant tissues to estimate N, P, K, Ca & Mg 
from a single extract. This method was 
suitably modified to obviate explosiveness 
of the mixed reagent, bumping of the 
contents etc. The modified peroxidaion 
methoJ was found to be safe, rapid and 
accurate. It recovered 0.2-2.5, 1.0- 6.4 and 
0.5 -4 .9% higher N, P and K respectively 
than conventional digestion method (Zade 
et al. I (1992) & 111993) . A critical evaluation 
of this method for estimation of micronutri­
ents (Zn, Mn, Cu and Fe) from plant extract 
is presented. 

One gram ground sample, soaked in 
little distilled water, was reacted with 8-10 
ml concentrated HCIO . After about an hour 

4 
water ( 15-20 ml) was added and the 
contents were heated at low temperature to 
evaporate most of the water. After cooling, 
5-6 ml H O {30%) was added slowly. The 
contents 

2
w~re shaken till vigorous bubbling 

was subsided. Then, sufficient water (15-20 
ml) was added and the contents were heat­
ed strongly. If yellow colour persisted, about 
1 ml H O was added and heating was 
continu~ltill extract was clear. Addition of 
H202 and heating was repeated, if needed. 
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In 1991 , different crops were selected 
(Table 1, I) . The sam pies were finely ground 
except oilseeds, which were gently crushed 
without squeezing the oil. A separate set of 
24 sorghum leaf samples (Table 1, II) were 
also taken. The samples were digested as 
per conventional diacid (HCIO 4 : HNO3 , 2:5) 
digestion method and modified peroxidation 
method (Zade et al. 1992). The micronutri­
ents (Zn, Mn, Cu and Fe) were estimated 
with Atomic Absorption Spectrophotometer 
(AAS) . 

The data (Table 1) revealed significant 
and close correlation between convention­
al and modified peroxidation niethod Zn, 
Mn, Cu and_ Fe content in grain, plant and 
sorghum leaf. However, correlation·was not 
significant for Cu content in sorghum leaf 
set. 

It was revealed that out of total 48 sam­
ples (Table 1, A & B) identical values were 
obtained in 24, 12, 14 and 16 samples for 
Zn, Mn, Cu and Fe respectively. Whereras 
higher Zn, Mn, Cu and Fe content (1-5 ppm) 
was recorded in 15, 27, 17 and 24 samples 
respectively with modified peroxidation 
method. 

Hence, it may be concluded that modi­
fied peroxidation method may be adopted 
for estimation of micronutrients (Zn, Mn, Cu 
an Fe) in plant pS it is safe economical, 
precise and accurate against the conven­
tional diacid extraction method. 



TABLE I 
Micronutricnt rontl'nt IJ>pm) estimated h~· modifit.'<I pcroxldation method ,·is • a • ,·Is diacid digestion. 

Sorghum p-ain 
(: ) 

Stniw 

Gram seed 

Straw 

Rajma seed 

Plant 

(2) 

(2) 

(2) 

(2) 

(2) 
Mustard Seed 

(2) 
Plant (2) 

Groundnut (2) 
kernel 
Straw (2) 

Wheat graio 
(2) 

Straw (2) 

' t ' test 
' r' value 

n Sorghum leaf (24) 

' r ' value 

A 

5. 7 
(6) 
4. 6 
(5) 
5,8 
(6.5) 
4, 5 

(4.5) 
2,5 

(3.5) 
5, 8 
(6.5) 
4, 6 
(5) 
3, 7 
(5) 
3,5 
(4) 

7, 11 
(9) 
4,5 
(4.5) 
7, 9 
(8) 

4,9 
(6.5) 
(0.98) 

Zn 

Sig. 
0.969 .. 

8 

5,6 
(5.5) 
4, 6 
(5) 
5, 9 
(7) 
4, 5 

(4.5) 
3, 5 
(4) 
5,8 
(6.5) 
4, 7 
(5.5) 
3, 6 

(4.5) 
3, 5 
(4) 

8, 10 
(9) 
4,5 

(4.5) 
7,9 
(8) 

4, 9 
(6.5) 

A 

31 , 40 
(35.5) 
27, 30 
(28.5) 
37,39 
(3a) 

27,30 
(28.5) 
38,40 
(39) 

29,30 
(29.5) 
40, 43 
(41.5) 
29, 33 
(31) 

21,24 
(22.5) 
26,29 
(27.5) 
39,42 
(40.5) 
29,30 
(29.5) 

,\{,i 

Sig. 
0.987** 

27,33 
(30) 

(0 .491) 

A .. Diacid method B .. Modified peroxidation method 
• Figurel> in the parenthti.\S s.how mean valut 

B 

32, 40 
(36) 

27, 31 
(29) 

38,41 
(39.5) 
28,29 
(28.5) 
38, 39 
(38.5) 
30,31 
(30.5) 
39, 44 
(41.5) 
29,34 
(31.5) 
22, 27 
(24.5) 
28,31 
(29.5) 
40,43 
(41.5) 
30,31 
(30.5) 

27, 35 
(31) 

A 

13, 19 
( 16) 

21,30 
(25.5) 
20,22 
(21) 

28,30 
(29) 

13, 19 
(16) 

29,35 
(32) 

14, 17 
(15.5) 
25,30 
(27.5) 
12, 15 
(13.5) 
23,25 
(24) 

12, 15 
(13.5) 
27,29 
(28) 

Cu 

Sig. 
0.992 .. 

10, 14_ • 
{12) 

(0.21) 

B 

13, 18 
(15.5) 
20, 31 
(25.5) 
21,22 
(21.5) 
28,30 
(29) 

14, 18 
(16) 

29,34 
(31.5) 
14, 16 
(15) 

14,28 
(21) 

11, 14 
(12.5) 
23,26 
(24.5) 
13, 14 
(13.5) 
28,29 
(28.5) 

9, 15 
(12) 

.-\ 

9, l l 
(10) 
9, 12 
(10.5) 
13, 16 
(14.5) 
10, 12 
(11) 
8, 9 

(8.5) 
18, 19 
(18.5) 
8, 11 
(9.5) 

13, 17 
(15) 

36, 42 
(39) 

42, 47 
(44.5) 
9, 11 
(10) 

13, 16 
(14.5) 

Ft: 

Sig. 
0.997 .. 

36,49 
(42.5) 

(0.841) 

B 

9, 11 
( 10) 
9, 13 
( 11 ) 

12, 15 

t13.5) 
9, 12 
(10.5) 
9, 10 
(9.5) 
19,21 
(20) 
8, 11 
(9.5) 
14, 18 
(16) 

37,43 
(40) 

42,46 
(44) 

10, 10 
(10) 

13, 17 
(15) 

39,49 
(44) 
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Path Analysis in Satllow~r (Carthamu.\· 
tinctorius L.) Und~r Conserv~d Moisture 

Conditions 

S. Acharya, L. K. l>hnduk nnd G. L. Mallwal 

Bhal :ind ru:-ista l Zone, Gujarat Ag:-icullural 
Univers i ty, Arncj 382 230 (Ahmcdaba<l) 

Knowledge of the model plant character­
istics is very imperative to have an effective 
breeding programme. The pr·esent study 
was undertaken to formulate the basic 
morphological frame of a model plant type 
of safflower through character association 
under the Bhal conditions of Gujarat. 

Twenty six genotypes of safflower repre­
senting a wide spectrum of variability were 
evaluated in a randomized blo"ckdesignwith 
3 replications at the Gujarat Agricultural 
University , Arnej . Each variety was 
accomodated in 6 m long 6 rows plots 
spaced 45 cm apart, the distance between 
plants being 20 cm. ObseNations on 5 ran­
domly taken plants from each plot were 
recorded for plant height, number of branch­
es, capitula per plant, seeds per capitulum, 
100 seed weight, grain filling period, oil per­
centage and seed yield per plant. Path co­
efficient analysis was done as per method 
proposed by Dewey and Lu (1959). 

In general correlation at genotypic level • 
were higher t~an those at the phenotypic 
ones. Seed yield per plant was positively 
correlated with seed weight, capitula per 
plant and seed filling period. Among the 

yield components grain filling period was 
positively correlated with grajn weight and 
oil percentage. Oil percentage evinced 
positive correlation with capitula per plant 
too-but its association with seed weight was 
negative. Paliwal and Solanki (1984) and 
Malleshappa et al. (1990) have also report­
ed similar obseNations. Present findings 
are also in consonance with the findings of 
Patil (1985) for the association of seed yield 
with oil percentage. Path co-efficients 
(Table 1) revealed that seed weight has 
maximum direct positive effect on seed 
yield followed by capitula per plant, 
branches per plant, seeds per capitulum, oil 
percentage and plant height. Seed filling 
period which otherwise was positively 
correlated with seed yield exhibited nega­
tive direct effect on seed yield. Thus in 
model plant bold seeded varieties with more 
number of branches per plant, more 
number of capitula per plant, seeds per 
capitulum and oil percentage would be more 
desirable. Considering the negative corre­
~ation of seed weight with oil percentage, 
improvement has to be perpeterated by 
increasing capitula per plant with more 
number of upright branches. Similar results 
showing capitula per plant to be an impor­
tant yield contributing character in safflower 
have also been reported by Subalakshmi 
and Sivasubramanium (1986) . It would be 
worth while to examine the level of these 
characters in the high and low yielding 
genotypes. Table 2 revealed that the differ­
ences in yield potential of these lines was 
due to the vast differences in the seed 
weight · and capitula per plant, though to 
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TABLE I 

Direct (diagonal) and indirect effects of component characters on seed yield. 

Character JOO-seed Seeds/ CapiJula/ Plant Branches/ Seed Oil Correla-

wei~ht capi- plant. height plant fill- per- tion 

tuluml ing centage with seed 

period yield 

100-seed weight 1.186 -0.024 -0.399 0.009 0.028 -0.237 -0.112 0.451* 

Seeds/capitulum -0.146 0.192 ·0 .164 0.004 -0.0ll -0.039 -0.027 0.138 

Capitula/plant -0.435 0.027 1.087 0 .002 0.002 -0.025 0.046 0.704* 

Plant height 0 .008 0 .029 0.00'8 0.029 0.047 -0.031 0.023 0.113 

Branches / plant 0.085 -0.028 0:001 0.016 0.247 -0.025 0.014 0.310 

Seed filling period 0.952 0 .023 0.020 . 0 .003 0.004 -0.294 0.107 0.815* 

Oil percentage -0.730 -0.023 0.515 0.004 • 0.020 -0.173 0.182 -0.205 

Residual effect - - -- -: - - - 0.709 

• Significant at P = 0.05 



TABLE 2 

Comparison of hl,hcst and lowest yielding lines (an average of S Unes In eacJt case) for seed yield & yield components. 

Chorncters 

Sood y ield/plan! (g) 
100 ~ weight (g) 
Seed.s capitulum 
Capi1ula/plant 
Plant height (cm) 
Branches/planl 
Seed filling period 
Oi l percentage 

• SignificaRt at P '"'0.05. 

TABLE-3 

Highest 

21.44 
4.56 

21.64 
19.92 
98.20 
5.84 

32.86 
31.96 

Lowest 

12.76 
3.57 

24.67 
16.24 

105.08 
4.94 

28.67 
32.17 

[?ifferences 

8.71 • 
0.99· 

-3.03 
3.68· 

-6.88 
0.90 
4.19 

-0.21 

Comparison of seed yield (g/plant) in lines having highest and lowest level of expression of component characters (average or 5 lines in each case). 

Characters 

100 seed wight (g) 
Seeds/capitulum 
Capitula/plant 
Plant height (an) 
Branches/plant 
Seed filling period 
Oil pereeotage 

•Signiftcaot c1t P • 0.05 

High level 

20.45 
16.86 
18.81 
13.79 
17.67 
18.86 
16.65 

Low level Differences 

14.19 6.16· 
17.59 -0.73 
13.44 5.37· 
17.73 -3.94 
13.50 4.17 
15.40 3.46 
18.39 -l.74 

-v, , 
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rtain extent seed filling period and branch­
ce per plant too were responsible for these 
~~erences. At this juncture, a comparison 
~pattern of seed yield in lines with high and 

~w levels of the seed yield components 
would be worth while to design model plant 
architecture. Here too seed . weight and 
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capitula per plant turned out to be the most 
important seed yield component (Table 3). 
Khidir (1974) has reported perdominant 
additive gene action and high heritability for 
capitula per plant and thus it would be easy 
to handle this trait in any selection 
programme. 
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Yield und Yield Contrihutin~ Chnnadcr.; 
of Sunflower ( H elia11tl111.,· a11111111.,· L.) As 

Int111e1u.·cd hy ('yl·cu:cl (CCC) 

H. C . Pnthnk nnd S. K. Dixlt 

Rq;.innal St:ltil,n o f Agricultural Research, University 
l,f ll<faipur, (Sumcrpur) 

Sunflower ( Helianthus annuus L.) is gain­
ing importance as oilseed crop because of 
its potential to produce more oil per unit 
area in shorter time. The country is facing 
acute shortage of edible oil and therefore, 
there is an urgent need to increase the 
production and productivity of .the oilseed 
crops to overcome this situation. Sunflow­
er, in t~is context, occupies the special 
position because of the aforesaid reasons. 
The beneficial effect of CCC (2 Chloroethyl­
Trimethyt Ammonium Chloride) have been 
reported by various workers such as Singh 
(1970), Desan and Kalandaiswamy (1974), 
Kulandaivelu et al. (1974), Chowdappan 
and Morachan (1976), Marisiddaiah and 
Gowda (1977). Singh and Kaur (1981), 
Pando and Srivastava (1987), Saini et al. 
(1987), Chandra et al. (1989) and Wasnik 
and Bagg a ( 1992). The present study was, 
therefore, undertaken to see the effect of 
cycocel on yield and yield components of 5 • 
sunflower varieties under arid and semi­
arid conditions of Rajasthan. 

The trial consisted of twenty five treat­
ments consisting of various combinations 
of5 sunflowervarietiesviz., 'EC68413', 'EC 

6841 5', 'EC 69874', 'Sunrise Sel' and 
'Ramson Record', and 5 doses of cycocel 
C

0 
(0 ppm), c 1 (250 ppm), C2 (500 ppm), c~ 

(750 ppm) and C4 (1000 ppm). The exper­
iment was laid-out in a randomized bk>ck 
design with four replications at RegionaJ 
Station of Agricultural Research, Sumerpur 
(Rajasthan) during kharif, 1974-75. The 
plot size consisted of 3 rows of 6 m length 
and the spacing followed was 60 cm 
between rows and 30 cm between plants 
within row. The spraying of cycocel was 
done before flower initiation. Five competi­
tive plants were chosen in each treatment 
and in each replication and observations on 
seed yield per plant (g) , plant height (cm), 
stem girth (cm), leaves per plant, days to 
50% flowering, days to maturity, head diam­
eter (cm) and 100-seed weight (g) were 
recorded.The data for various characters 
were analyzed following Panse and 
Sukhatme (1967). 

The results obtained under the persent 
investigation are presented in Table 1 and 
Table 2. The analysis of variance revealed 
significant differences for seed yield, plant 
height, stem girth, days to flowering and 
days to maturity due to varieties (Table 1). 
Ramson Record registered the highest seed 
yield of 21 .92 g per plant which was signif­
icantly superior to the rest of the varieties. 
This genotype also recorded the maximum 
plant height of 149.2 cm whereas Sunrise 
sel attained the lowest plant height of 129.8 
cm. 

Present address : Genet1c1st, B.T.R.S., Gujarat Agricultural University, Anand. 
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TABLE I 

Yield and yield contributing characters of sunflower varieties. as Influenced by CCC. 

Sr. T reatmen.ts 
No. 

1. EC· 68413 
2. EC - 68415 
3. EC- 69874 
4. Sunrise sel 
5. Ramson Record 

S.Em. 
C.O (5%) 
C.V.% 

Concentration or CCC 

l. C0 (0 ppm) 
2. C

1 
(250 ppm) 

3. C
2

(500 ppm) 
4. c

1 
(750 ppm) 

5. C-4(1000 ppm) 
S£m. 
c.o. (5%) 
Interaction 
C. V. % 

Yield/ 
plant 

(g) 

18.40 
18.34" 
17.52 
17.12 
21.92 

0.82 
2.52 

19.61 

16:88 
18.60 
19.16 
19.62 
]9.02 
0.81 

2.291 
Sig. 

19.47 

Plant 
hei~ht 
(cm) 

144.8 
145.1 

"132.1 
129.8 
149.2 
2.86 
8.82 
9.13 

141.0 
138.7 
138.2 
140.8 
142.2 
2.44 

NS 
NS 

7.78 

Stem 
girth 
(cm) 

6.22 
5.96 
5.98 
5.52 
6.05 

• 0.145 
0 .. 42 
10.11 

. 6.09 
S.78 
6.02 
6.00 
5.85 
0.18 

NS 
NS 

1-3.82 

Leaves/ 
plant 

27.4 
29.2 
28.2 
27.7 
30.4 
1.26 
NS 

19.74 

29.7 
27.1 
29.3 
29.0 
27.8 
0.75 

NS 
NS 

11.69 

Days to 
50% flo­
wering 

100.7 
102.5 
92.5 
93.7 

107.0 
0.8 
2.6 

3.77 

98.0 
98.0 
99.5 

100.2 
100.4 

0.8 
NS 
NS 

3.63 

Days to 
maturity 

135.8 
135.0 
131.3 
131.8 
136.7 

1.2 
3.8 

4.08 

134.4 
133.5 
134.0 
134.4 
134.2 

0.5 
NS 
NS 

1.68 

Head 
diameter 

13.59 
13.13 
11.95 
12.64 
13.62 
0.47 

NS 
16.30 

12.57 
13.11 
12.93 
13.34 
12.98 
0.38 
NS 
NS 

13.05 

JOO-seed 
H.t. (g) 

5.49 
5.17 
5.67 
5.95 
4.91 
0.23 
NS 

19.11 

5.33 
5.61 
5.37 
5.34 
5.54 
0.15 

12.06 
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TAlll.E 2 

The effect of viuious concentnitlons of cycoccl on seed ylcld per plnnt or 5 vnrletJes or sunno':er. 

Variety/ 
Concentrations 

EC 68413 
EC 68415 
EC 69874 
Sunrise sel 
Ramson Record 

20.72 
IQ.98 
10.22 
22.78 
19.28 

C = Concentration of cycocel. 

C I 

22. 12 
17.50 
18.35 
17.02 
20.82 

EC 68413 showed the maximum stem 
girth of 6.22 cm which was at par with 
Ramson Record, EC 69874, EC 68415 but 
was sig~ificantly superior to Sunrise sel. It 
was further noticed that EC 6987 4 was the 
earl iest to flower and mature. Ramson 
Record which gave the highest seed yield 
was the latest to flower and mature. 

. 
The varieties did notdifferwith respect to 

leaves per plant, head diameter and 100-
seed weight. However, Ramson Record 
possessed the maximum leaves per plant 
(30.4) and head diameter (13.62 cm) 
whereas Sunrise sel recorded the maxi­
mum 100-seed weight (5.950 g). 

The analysis of variance for the effect of 
the graded doses of cycocel on different 
characters of sunflower revealed that the 
se~ yield p_er plant was the only character 
which was significantly affected by cycocel. 
The perusaJ of the data reveaJed that c 
(750 _ppm) concentration of cycocel gavJ 
the_ highest seed yield of 19.62 g per plant 
which was at par with C C and C It . 
howe 'd ,. 2 4 is, 

ver, evi ent that all concentrations of 
Cycocel recorded the higher seed yield 
ov~r control. The interaction component 
var,ery x_~oncentration, for seed yield wa~ 
~so significant which indicated the differen­
tial respo~se of varieties to varying concen-

r, 

16.60 18.50 14.02 
21.1 5 17.58 15.52 
16.10 22.48 20.45 
14.90 15.08 IS.~ 
29.38 21.48 16.62 

trations of cycocel. The interaction table 
(Table 2) revealed that the variety viz., 
Ramson Record registered the highest seed 
yield of 29.38 g per plant with 500 ppm 
concentration of cycocel. It is further clea 
from the data that EC 68413 with 250 ppm, 
EC 68415 with 500 ppm, EC 6987 4 with 750 
ppm and Sunrise sel with O ppm concentra­
tion of cycocel recorded the highest seed 
yields per plant (Table 2). Cycocel has also 
been reported to increase the cotton yield 

·_by Sucha Singh (1970), Kulandaivelu et al. 
(1974) and Chowdappan snd Morachan 
( 1976). The beneficial effect of cycocel has 
also been observed by Desan and 
Kalandaiswamy (1974) in ragi; Marsiddaiah 
et al. (1977) in hybrid tomato, Singh and 
K~ur (1981) in mungban, Pando and 
Srivastava (1987) in sunflower, Saini et al. 
{1987) in Indian mustard and Wasnik and 

• Bagga (1992) in mungbean. Our findings 
on differential response of cycocel on differ­
ent genotypes of sunflower are in conformi­
ty to those of Chandra et al. (1989) in pea. 

The data reveaJed that other characters 
viz., plant height, stem girth, leaves per 
plant, days to flowering and maturity were 
not affected by varying concentrations of 
cycocel. The head diameter was, however, 
higher In all concentrations of c c

2 
C3 than 

1, . 
control. 



P1-,rHAK & DIXIT : EFFECT OF CCC ON SUNFLOWER 

o erall studies indicated that Ramson 
Record appears to be superior genotype 
which registered the highest seed yield per 
plant. With respect to the effect of cycocel , 
C3 i. e. 750 ppm concentration appears to 
be better as it gave the highest seed yield. 
However. in view of the significant interac­
tion component. rt is advisable to conduct 
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Heterosis for Yield and \'idd-C'onhihutinJ.t 
Characte~ in l lplnnd Rkc• 

S. R. Patel, N. M. nl'nsi•• nnd 1\1. t 1. Kukudlu 

N :llion:~I Agri~·ultu~:-il RL'SL':irch PmjL't'I, (,uj:1r:il 

Agricu ltural ll111wn,ity. Na\'sari J Q(l -tStl 

study o_f hybrid vigour could enable to 
dentify t~e cross~~ which are high-yielding, 
res~ons1ve to fertilizers and maturing early. 
Estimates of heterotic effects were higher 
for ~ays to 50 per cent flowering, grains per 
pan1cl~ and yi~ld per plant, whereas days to 
maturity, panic le length and harvest index 
showed least heterotic effects. Crosses 
Kalhari x S-34-36, Kalhari x GR-3, IRTP-
9298 x IRTP-10800 and N-53 x GR-3 were 
found most heterotic hybrids for yield per 
plant. 

Rice is the second-most widely-grown 
cereal in world but ranks third in net kernal 
production. India has the largest rice grow­
ing area of 41 .16 million hectares but 
productivity of rice is comparatively low 
(Anonymous, 1986). Importance of hybrid 
vigour for further improvement in yield in 
rice has been studied by many workers 
(Chang eta/. 1971; Huang, 1970; Saini and 
Kumar, 1973). Expression of heterosis in 
the form of increased number of grains per 
panicle, productive tillers, panicle weight in 
addition to good grain filling (Singh and 
Singh, 1978) would be of immense value in 
increasing the production of rainfed/semi­
dry rice varieties . In order to realize 

substantial production improveme111 in 
autogamous crop plants, studies on ht) tero­
sis merits special considerati on. 

In the present investigation on 'Line x 
Tester analysis in paddy' th1r1een geno­
types were crossed in L x T ( 10 X 3) fashion 
during 1987 at the N.A.R.P. Farm, Navsari. 
The cross-seeds were sown in nursery for 
raising the seedlings. Those seedlings were 
transplanted in randomized-block design 
with three replications. Observ~tions were 
recorded on five competitive: randomly­
selected plants in each entry for ten quan­
titative characters. Heterosis was calculat­
ed as per cent increase ( +) or decrease (-) 
of F1 , over superior par~ntal performance 
for all the characters. 

The magnitude of heterotic effects 
observed in different characters varied from 
cross to cross. As regard to days to 50 per 
cent flowering only three hybrids viz., 116 
x S-34-36, Lalmati x I RTP-10800 and N-21 
x I RTP-10800 showed significant negative 
heterosis over their respective better par­
ents which flowered significantly earlier. It 
will be of considerable interest to know the 
cause of heterosis for grain yield, as yield is 
an end product of the mutiplicative interac­
tion between the yield components (Will­
iams and Gilbert, 1960). MaximurT_'l heterobe­
ltiosis was recorded by Lalmati x I RTP-
10800 (98.16%) followed by Kalhari x GR-
3 (44.91 %) and N-21 x IRTP-10800 (44. 

58%) for grain yield per plant. The cross~ 

* Part. of M. Sc. (Agri) thesis submitted to G.AU. in 1988. 
* * Asso. Prof. (Botany), N. M. College of Agriculture, GAU, Navsari. 
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Kalhari x S-34-36 and N-53 x. S-34-36 sh?w­
ing heterotic effec_ts for grains per ~anicle 
and 1 oo-grain weight were the main con­
tributors to grain yield . Significant positive 
effects for productive tillers per plant in N-53 
x S-34-36 and 119 x GR-3 and for panicle 
length in N-21 x IRTP-10800, 116 x GR-3 
Lalmati x IRTP-10800 and N-53 x GR-3 
indicated that in differ ant crosses path ways 
tor releasing higher productivity varied from 
cross to cross. Positive heterosis reported 
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Estimation of Losses Due to Rice Stem 
Borer (Scirpophaga incertulas Wik.) 
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Department of Entomology, N. M. Collegl· of 
Agriculture, Gujarat Agricultural University, Navsari 
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There are appreciable losses caused by 
insect_pests to rice crop. The need for their 
assessment has become more important 
with the introduction of high yielding as well 
as fertilizer resp9nding varieties of the crop 
and as such as a per-requisite for planning 
effective and economical need-based 
control measures against insect pests. Stem 
borer, Scirpophaga ince,tulas ~k. is the 
major pest attacking rice i_n South Gujarat. 
The persent investigation was undertaken 
to generate information regarding losses 
caused by this pest under South Gujarat 
condition. 

The study was conducted for summer 
and kharif seasons during the year 1986 on 
commercially grown rice cultivar, GR 11 
which was allowed for natural infestation by 
the pest and without any insecticidal appli­
cation. Randomly selected 1000 hills were 
observed for the incidence of pest. The 
observations on white earhead were 
recorded before harvest while on dead­
hearts at 15 days interval commencing from 
transplanting and continued upto 75 days 
after transplanting (DAT) . Finally, the 
produce of each selected hill was taken 
separa~t::I ~✓, The- data on incidence of the 
pest was co'xrelated with the yield of rice 
(gm/hill) and P~d on regression equation. 

per cent loss in yield of rice per unit per cent 
increase in infestation was also worked out. 

The correlation studies (Table 1) showed 
that there existed highly significant nega­
tive correlation between yield and per cent 
dead-hearts at 15, 30, 45 , 60 and 75 DAT 
and per cent white earheads before harvest 
during both the seasons. Further, the 
regression studies revealed that every unit 
per cent increase in dead hearts at 15, 30, 
45, ~O and 75 OAT led to 2.30, 2.39, 2.46, 
2.50 and 1.74 per cent loss in yield during 
summer, while 2.22, 2.18, 1.79, 2.39 and 
2.47 per cent yield loss during kharif 
season, respectively. The uint per cent 
increase in white earheads led to 1 .98 and 
2.10 per cent loss in yield during summer 
and kharlf, respectively (Table 2) . Thus, the 
losses due to this pest were higher during 
summer than the kharifwhich may be due to 
large borer populations during summer. 
Further, because of compensatory mecha­
nism 60 DAT, the losses were found 
decreasing.Similar observations has also 
been reported by Pathak (1974) . 

It can be concluded from the present 
findings that as the direct influence of white 
earheads is much higher than that of dead­
hearts on yield and the crop losses ranged 
from 1.98 to 2.1 o and 1. 74 to 2.47 per cent 
per unit damage respectively, suggesting to 
adopt control measures for avoiding the 
losses.· 



TABLb" f 

• ' r ' values and regression c ,i , .. 1tinns for indh•idual effects of rice insect pests. 
1 

Character 

Per cent of dead-hearts at ; 
15 DAT v/s yield 
30 DAT v/s yield 
45 DAT v/s yield 
60 DAT v/s yield 
75 DAT v/s yield 
Per cent white earhead before 
harvest v/s yield 

DAT = Days after transplanting. 
** Significant (P = 0.01) 

TABLE2 

Summer 1986 

' r' value regression equation 

-0.3634** 
-0.4930 .. 
-0.7618** 
-0.7710** 
-0.7760** 

-0.9220** 

Y =.6.4295-0.1481X 
Y =6.8663-0. l 638X 
Y =22.4546-0.5527X 
Y=l 7.4490-0.4356X 
Y =40.2694-0.6992X 

Y=61.4514-l.2149X 

Per cent loss in yield per unit increase of rice stem borer infestation. 

Kharif 1986 

' r' value regression equation 

-0.3008"* Y=2.1160-0.047X 
-0.4087* * Y =2.6698-0.0582X 
-0.6618** Y=l4.8542-0.2653X 
--0.6783** Y=ll.2746--0.2695X 
-0.7002** Y=l8.1806-0.4486X 

--0.8529** Y=26.2145--0.5507X 

Character Per cent loss in yield per unit increase of ri.ce st.em borer infes-.ation. 

Summer 1986 Kharif 1986 

Per cent of dead-hearts at ; 
15DAT 2.30 2.22 

30DAT 2.39 2.18 

45DAT 2.46 1.79 

tiODAT 2.50 239 

75DAT 1.74 2.47 

Per cent wh ite 
earbeads before 1.98 2.10 

harvest. 

°' V, 
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Hiolo1,ty of l\lt•nlJ 8111,t, Coccidol,),strix 
inw,/ita Gn-cn (Pseudococddai~ : 

llomoptena) on Pi~c•m ~ 11 

" · K. r .,td, R. ( • . .Jhnln, H. V. Pnndyn 
mHI ( •. n. Pntel• 

l1q'll1rl11wnt ,,f Fntnmoll,~y. N. M. Collc~c of 

\i:r11:ullur1·. l~uj.1rnt •\crfrulrurnl Univcr~iry. Navsari­
'hlf,, J ~ () 

Pigeon pea, Cajanus cajan (l.) Millsp. is 
one of the important puh:,e crops. Among 
some limiting factors , insect pests take a 
very heavy toll of the crop in low yielding 
reason. Right from the seedling stage upto 
maturity, the plants fall victim to .various 
pests. Mealy bug, Coccidohystrix insolita 
(Green) a pest of brinjal (So/anum 
melongena L.) has been observed to attack 
and survive on pigeon pea at Navsari cam­
pus of Gujarat Agricultural University in 
Valsad District (Patel et al., 1985). It is a 
notorious pest of the pigeon pea crop in 
Gujarat, particularly in south Gujarat. It caus­
es severe damage from September 
onwards till the crop ramains in the field. 
The incidence of this pest is not so wide 
spread, but, heavy infestation often leads to 
the death of the plants, resulting thereby in 
the total failure of crop. No work has been 
done on biology of this pest on pigeon pea 
in India. Hence, the present studies have 
been undertaken to fill up the lacuna in 
research information. 

Well developed · pigeon leaves with 
Petioles were brought to the laboratory and 
Washed thoroughly with water. The petiole 

of each leaf was wrapped with wet cotton 
wool, so as to keep leaf turgid for longer 
period. The leaf was then placed on a wet 
pad of absorbent cotton placed in petridish. 
The freshly emerged adult maJe and female 
were allowed to pair for 2 to 3 days on such 
leaves in the petridishes. Lateron, the mat­
ed tamales were r8leased on laboratory 
reared pigeon pea plant for egg laying. The 
plants for egg laying were prepared by 
raising seedlings of pigeon pea in polythene 
bags containing black cotton soil. Leaves of 
15-20 days old plants were plucked retain­
ing 2-4 leaves per plant. These plants were 
used for egg laying. The freshly laid eggs 
were transferred with fine camei hair brush 
to the glass slide (75 x 25 m~) and mea­
sured under microscope with the help of 
ocular microscope after caliberating with 
stage micrometer. Counted number of fresh­
ly laid eggs w~re observed daHy till hatching 
for studying incubation period and hatching 
percentage. The crawlers emerging from 
eggs were transferred individually to leaf of 
pigeon pea plant with the help of camel hair 
brush and marked individually by drawing 
a circle around them: The nymphs were 
observed daily till the emergence of adult 
for studying the biology. For female, the 
moL•lting was confirmed by the presence of 
exuvium on leaf whereas for male from 
exuvium on the posterior end of cocoon. 
The shape, size and colour of each nymph­
al instar of male and female were also 
studied. The measurement of l_ength and 
breadth of third and fourth instars of male 
were taken by removing silken covering. 

' Present address : Professor and Head, Department of Entomology, N. M. College of Agricultu re, Navsan 
Campus, Navsan-396 450. 
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TABLE 1 

Information regarding life histol')' of mea ly bugs, Coccidohystrix inso/il,a (Green) on pigeon pea. 

Sr. Stage Minimum Maximum Average 
No. 

1. Egg period (days) 
I. In presence of male 06 08 06.97:!:00.25 

11. In absence of male 06 08 07.03:!:00.27 

2. Nymphal period (days) 
I. instar : Male 05 07 05.58:!:00.73 

Female 05 07 05.98:!:00.85 

II. instar : Male 0~ 07 06.12:!:00.77 

Female 04 06 04.52:!:0.65 

III. instar : Male 02 04 02.38:!:00.56 

Female O~- 06 05.04:!:00.73 

IV. instar : Male 02 05 02.96:!:00.88 

Total: Male 15 19 17 .02:!:01.08 

Female i3 i8 
... ,--,.....-.,... .... 
D.:>U ~Ul.0-' 

3 . Adult period (days) . I. Pre-oviposition 07 11 08.68:!:0l.22 

II. Oviposition 02 04 03.12±00.73 
\ 

III. Post-oviposition 02 05 03.32:!:0l.03 

IV. Longevity : Male 01 03 01.44:t00.65 

Female 12 19 15.12:t0l.86 

4. Total Hfe cycle (days) 
L Male 22 . 30 25.32:t0l.55 

II.Female 32 . 43 37.44:!:02.74 

5. Fecundity (No. of eggs) 
I. Mated female 82 230 158.00:!:41.52 

11.Partheoogenatically 52 206 142.38:!:46.85 

6. Hatching percentage 
I. In presence of male 87.5 96.29 93.13:!:03.53 

11.ln absence of male 82.5 93.55 . 89 .37:!:04.23 

7. Sex ratio 
(Male: . 
Female) 1 :2.i4 1:1.35 1:1.97 

~ 
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The emerging male and female AdUltR woro 
kept separately for studying long 11 

d·ty W 'th V y And 
tecun 1 • . ' a view to dotormlnlng por 
thenogenet,c behaviour, third Ins tar female 
nymphs were collected from the field d 

I d 
. an 

re ease on pigeon pea plants, such plants 
wer~ kept separately in cage to avoid 
mating. 

lnformatio~ re~ar~ing life history of 
mealybug, C. msoltta ,s given in Table 1 _ 

The fe.m~le of C. insolita /aid eggs in 
groups, within the protective sac, mostly on 
lower surface of leaves. On an average, 
89.43±3 .37 per cent female laid eggs on 
lower surface of leaf, while only 10.58±3.37 
female laid it on upper surface, indicating 
lower side of the leaf as most preferred site 
for egg laying. these observations tally with 
t~ose reported by patel et a/. (1985) for 
pigeon pea and Banerjee and Basu (1956) 
tor brinjal. 

Eggs were smooth, translucent,shining 
buff to light yellow in colour and oval to 
cylindrical in shape with round ends. The 
length of the egg varied from 0.30 mm to 
0.36 mm with an average of 0.33±0. 16 mm 
and the breath varied from 0.15 mm to 0.18 
mm with an average of 0. 17± 0. 01 3 mm. 

The average incubation period of the 
i:ggs laid after sexual mating was 6.67 ± 
O 25 days while it was 7.03 ± 0.27 days for 
Parthenogenetically laid eggs. The average 
hatching percentage of eggs laid by the 
mated femaJe was higher (93.13±3.53) than 
that laid by unmated female (89.37±4 .23) . 

. Nymph passed through three nymphaJ 
1
nstar to develop into female adult while it 
~assed through four nymphal instar to 

~~ evelop into male adult. 

r H1<;hly i:Jm'lrge<I firqt instar nymphs 
rnmnlno<J cr:1wlln~ rm lqAf for five to ten 
minutos And 9'l ttlo<J ::1t A c;uitAblq c;pot on 
ventral surface of the l'laf l~fAron fh9y 
were oval In shape light yellow In r:nlour. 
slinghtly convex dorsally wi1h three pairc; of 
well developed legs, a pair of antennae and 
two bright red eyes. the body colour of 
newly hatched nymphs changed to dull 
white wihtin 2 days after hatching due to 
secretion of white mealy powder. Short 
waxy dorsal threads also appeared and 
increased gradually two days after hatching 
from egg. The newly hatched first instar 
nymph measured from 0.38 mm to 0.42 mm 
witt. an average of0.39±0.018 mm in length 
and o. 18 mm to 0.21 mm with an average of 
0.19±0.013 mm in breadth. 

The freshly moulted second instar 
nymphs were light yellow In colour and oval 
in shape. They were similar to the first instar 
nymph in their general appearance and 
morphological features except' bigger in 
size. After 24 hours of the first moult, white 
waxy powder and dorsal waxy fibres were 
secreted which gradually became dense. 
The length ranged from 0.60 mm to 0.72 
mm with an average of 0 .66 ± 0.035 mm, 
while the breadth ranged from 0.30 mm to 
o.36 mm with an average of 0 .3±0.21 mm. 

One or two days before the second moult­
ing, the nymph, likely to develop into male, 
formed a white covering on its body , within 
which it passed through three ?'oulting and 
emerged out as maJe adult. Third instar 
nymphaJ stage was pale yellow in colour 
and elongated in shape, which started 
assuming the form of adult. Three pairs of 
well developed legs were present on thorasic 
region. The length ranged from 1.08 mm to 
1.20 mm with an average of 1. i 3±0. 042 mm 
and breadth from 0.39 mm to 0.48 mm with 
an average of 0.43±0.034 mm. Third instar 
nymph, like to develop into female, was 
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bigger in size than second ins~ar and oval in 
shape, light yellow in colour with dark brown 
spot on dorsal side and red eyes on head. 
It measured from 0.84 mm to 0.93 mm with 
and average of0.87±0.03 mm in length and 
o.39 mm to 0.45 mm with an average of 0. 43 
± 0.02 mm in breadth. 

Fourth instarwas observed in the nymph 
to develop into male adults. The fourth 
instar emerged out after third moulting 
under white covering which was pale yellow 
in colour. It began to assume the form of 
adult by possessing wing buds. It measured 
from 1.11 mm to 1.23 mm with an average 
of 1.17±0.04mm in length and 0.39 mm to 
0.48 mm with an average of 0.44±0.033 mm 
in breadth. 

The adult males were slender, delicate 
and elongate in shape with somky brown 
thorax and pale yellow abdomen. They 
possessed single pair of well developed 
matathoracic wings and two long waxy anal 
filaments · having an average· length of 
1.13±0.123mm. On an average male was 
1.15±0.045 mm in length from head to the 
tipifabdemenand2.34±0.077mminbreadth 
with expanded wings. They were observed 
flying distance of 2 to 4 feets. 
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The female was apterous, soft beoied 
elongate oval in shape and light yellow in 
colour with greenish strip and spots on 
dorsal side and a number of hairs over the 
body which was covered with white waxy 
powder. The newly formed adult females 
measured on an nverage 1.42±0.051 rnm 
in length and 0.66±049 mm in breadth. The 
female attained larger size at egg laying 
and measured one an average 2.63±0.276 
mm in length and 1.47±0.124 mm in breadth. 

The average longevity of male and fe­
male was 1.44±0.65 and 15.12±1 .86days, 
respectively. The sex ratio of male: female 
was found to be 1: 1.57 .The total life cycle of 
C. insolita occupied an average of 
25.32±1 .55 days ranging from . 22 to 30 
days in male, while 37.44±2.74 days rang­
ing from 32 to 43 days _in female. Most of the 
observations on biology of C. inso/ita re­
ported here could not be compared as very 
little work has been done and reported on 
thrs aspect. However, Lall et a/. (1973) 
reported the total life cycle of this pest to be 
15.01 days when reared on S. nigrum and 
~. xanthocarpium. 

(Received on J l'" Febru. }991) 
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Estimation of Losses Due to Rk~ Lear 
Folder, Cnaphalocrocis medinalis Guenea 

H. V. Pandya, A. H. Shah, M. S. Purohit 
and C. B. Patel• 

Drpartmcnt of Entomology, N . M . College nf 
Agriculture, Gujarat Agricultural University, N;ws;i ri 

C;impus, Navsari-3Q6 450 

There are appreciable crop losses 
caused by insect pests of rice but the need 
for their assessment has became more 
important with the introduction of high yield­
ing, fertilizer • responding varieties of the 
crop, since small amount of loss of produc­
tion per unit area will account much more in 
total production of the crop. Such assess­
ments are a pre-requisite for planning 
effective and economical need based con­
trol measures against insect pests which 
can cause considerable losses. Rice leaf 
folder, Cnaphalocrocis me~inal(s Gu~ne 
is the major insect pest of nee in Gujarat. 
However no information is available on the 
extent ot' losses caused du9- to this pest. 

Therefore, the persent investigation was 
carried out, wherein losses caused by rice 
leaf folder was assessed for South Gujarat 
condition. 

To assess the extent of losses caused by 
rice leaf folder, Cnapha/ocrocis medinalis 
Guenee, randomly selected 1000 hills of 
commercially grown rice cuttivar, GR 11 
were observed at til lering, earty earing and 
milky seed stage for incidence of the pest 
during summer and wet season of 1986. 
The data on incidence of the pest were 
correlated with the yield of rice (gm/hil~ by 
using the standard method (Chandel, 197 4) 
and based on regression equation, per cent 
loss in yield of rice per unit per cent increase 
in infestation was also worked out~ 

Correlation coefficient and regression 
equation were worked out (Table 1) using 
the per cent incidence of th~ pest . and 
yield of rice (gm/hill). There extsted highly 

TABLE 1 • • • Id I ffects of rice leaf folder. " r" values and rc~rcsslon equations tor lnd1v ua c 

Character 

Per cent incidence at ; 
Tillering v/s yield 
Early earing v/s yield 
Milky seed v/s yield 

Summer 1986 

"r" value Regression equation 

_0_487() ** y =61.45 l 2-l.2146X 
_0_65690 Y=02. l 158-0.0467X 
_0_347gu Y=45.8800-0.5142X 

\Vet Season 1986 

"r" value Regression equarion 

-0.651 8** 
-0.725Q*-
-0.3863** 

y =02.66Q~ .058 l X 
Y= l7.4487-0.4354X 
y ::Q0.3068- l . l ..tQ6X 

" Significant at 0.01 probabil ity level. . 

I y N M College of Agriculture, GAU, Navsan * Present address : Professor & Hea , . 
Campus, Navsari-396 450. 

d Department of Entomo og , 
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significant negative correlation between 
yield of rice and the incidence of pest during 
both summer and wet season. The regres­
sion s1udies reveaJed that every unit per 
cent increase in the pest incidence at tillering, 
early earing and milky seed stage led to 
1.98, 2.22 and 1.12 per cent loss in yield 
during summer, while 2.18, 2.50 and 1.27 
per cent yield loss during wet season, 
respectively . The present findings are in 
confirmation with the results of field studies 
on yield loss caused by Cnaphalocrocis 
medinalis (Gn.) in China which also 
revealed that the heaviest yield losses 
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occurred at the early earing stage, medium 
at the tillering stage and the lightest at the 
milky seed stage (Shon and Lu, 1984). 
Similarly, Miyashita ( 1985) obseNed no 
yield loss at the grain fill ing stage, although 
67 per cent of the leaves were injur~d by rice 
leaf folder. ,However, when damage oc­
curred at the heading stage, yield was re­
duced due to reduction in the percentage of 
ripened grains and 1000-kernal weight. The 
findings of the present study are in corrob­
oration with that of Bautista et al. (1984), 
who reported 3.2 per cent yield loss per 4.2 
per cent damaged leaves per plant. 
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injury level of the ri ce leaf folder, 
Cnaphalocrocis medinalis Gre nee . I. Re la­
tion hetween yield loss and injuty of rice 
leaves at heading or in the grain filling 
period. Jnp. J . Appl. Ent. & Zoo., 29( 1) 

73-76. 
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Record of Three New Pests of Coconut In 
Gujarut 
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Coconut palm is attacked by a number of 
insec~ pests at all stages of its growth. Two 
suck.mg ~ests viz., th rip, Halpothrip 
tenu1penn1s Bagnall ( Phlaeothripidae : 
Th~sanoptera) and mite, Neocypholaelaps 
stndu/ans Evans (_Meroseiidae : Acarina) 
and a slug caterpillar, Phalacra vidhisara 
Walker (Drepanidae : Lepidoptera) were 
found for the first time infesting coconut 
palm at the Coconut Plantation, Mahuva 
(Gujarat) . The available literature have 
shown that they supplement the list of coco­
nut pests. 

Both the H. tenuipennis and N. stridulans 
were observed damaging the inflorescence 
particularly male flowers of the coconut 
palm. They fed upon the pollens. The pop­
~lation of both the pests was observed high 
1n August and September. The mite dis­
persed on the coconut foliage after rainy 
season and sucked the leaflet tissues. 
J~hnson {1965) reported H. ceylonicus 
~hmutz as a inflorescence pest of coconut 
in Malaysia. 

The caterpillars of P. vidhisara attacked 
the young coconut palms and fed on the 
lower epidermal tissues of the leaflet. The 
biology of this pest was studied in laborato­
ry. The egg period lasted for 5 to 6 days. The 
larva was a slug like creature covered all 
over with spines. The larval stage averaged 
38.13 days with a range of 32 to 46 days. 
The larva spin dense cocoon on the under­
side of the leaflet. The pupal period was 5 to 
7 days. The pre - oviposition, oviposition 
and post - oviposition periods averaged 
1.60, 2.80 and 1.40 days, respectively. A 
female moth laid 183.60 eggs .on an aver-

• age with a range of 80 to 255 eggs. The 
female and male moths lived for 4 - 7 and 4 
- 5 days, respectively. The sex ratio was 
observed to be 3.25 females : 1 male in the 
field collected samples. 

The author is thankful to the Director, 
International Institute of Entomology, 
London for identification of these pests 
species. 

(Received on 21 st April. /()93) 
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Ute Tables and Intrinsic Rate of lncreuse 
in Numher of Caryedon .fierratu.'t (Olivier) 
(Coleoptera : Bn1chidae) on Groundnut 
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Department of Entnmnlngy, College or Agriculture, 
( iuj ;1ral Agricultural l lnivcr.- ity, Jun:1gadh C:1mpus, 

Junagadh 

Caryedon serratus (Olivier) is a bruchid 
of African origin and well known as a prima­
ry storage pest of unshelled groundnut (Ara­
chis hypogaea L.) and tamarind (Tamarindus 
inidcal.) (Davey, 1958) .AccordingtoMittal 
and Khan (1967-68) , it is an important pest 
of stored fruit of tamarind in Rajasthan, 
Maharashtra, Madhya Pradesh and Uttar 
Pradesh. Arora and Singal (1978) reported 
its infestation on rice in Kerala. Larva of this 
pest is characterised by its habit of boring 
through shell of the dried unshelled nut and 
causes heavy loss in quality and quantity of 
the stored groundnut (Howe , 1952) . 
According to Dick 1987), the pest caused 
20 per cent seed loss of groundnut over the 
period of 5 months storage in Andhra 
Pradesh which resulted in loss of kernels, 
increased level of free fatty acid in oil and 
heavily damaged seed showed poor germi­
nation. 

Life table is a useful tool to determine 
bio-potential and provides a format for 
recording and accounting all population 
changes in the life cycle of a species. This 
being a new pest of stored groundnut in 
Gujarat, information on its bio-potential and 

innate capacity c.,f increase in numbers is 
very scanty . Therefore, an attempt is made 
to construct the life-tables under laboratory 
condition on gr0undnut. 

The laboratory culture of C. serratuswas 
used for this study . Known number of adult 
pairs were released for egg laying in glass 
jars (21 x 15 cm) contining groundnut ker­
nels of variety GG-2. The kernels contain­
ing the eggs were collected nex1 day morn­
ing. In order to facilitate the observations, 
one egg was kept on the kernel, while 
others were removed with the help of a 
needle. Such 200 kernels were kept individ­
ually in plastic vials (6.5 x 2.5 cm) in BOD 
incubator adjusted to 28° ± 1 ° C. Observa­
tions on hatching of eggs, pupation and 
emergence of adults were recorded daily. 
The adults emerged on a particular day 
were released in glass jar for egg laying. 
Fecundity of females on subsequent days 
was noted daily till all the females died. The 
number of eggs laid per female were divid­
ed by two (sex ratio 1 :1) to get the number 
of female births (mx) . Observati_ons on mor­
tality during different stages from hatching 
of eggs till the emergence of adults were 
recorded daily which provided the values 
for the life table (Ix). Life- tables were con­
structed according to the method of Birch 
(1948), Howe (1953) and Atwal and Bains 
(197 4) . The innate capacity of increase(rm), 
net reproductive rate(Ro) and mean gener­
ation time(T) , were the basic parameters 
used to assess the population growth. 
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TABLE 1 

U fc-tJ1h lc ( for fcmnlc ) nncl ngc s i,cd tk fecundity for ( ,nrycdon scnntus on J(l"l1urul n 111 v11rlety (;(; 2. 

Pivotal age S111'l'iva/ of 
Age:-"< ·/, c:c/11/c: 

in days female 11! 
/ or fc:11111 /c: 

(X) dij]'crcnt <1g1' hirtl, (mr) l.rmr .rl xmx inten1al (Ix) 

0-39 

lmm;iturc .t(l 0.70 3.33 2.33 93.24 41 0.70 2.25 1.58 64.58 42 0 .70 4,73 3.31 • 139.06 43 0 .70 4.98 3.49 149.90 44 0.70 3.92 2.74 120.74 45 0 .70 3.72 2.60 117:18 46 0.70 2.74 1.92 88.23 47 0 .70 2.70 1.89 88.83 48 0.70 2.78 1.95 Q3.4 I 4() 0.70 2.50 1.75 85.75 50 0.70 2.05 1.44 7 1.75 51 0.70 l.77 1.24 63.19 52 0.70 l.33 0.93 48.4 1 53 0.70 l.24 0.87 46.00 54 0.695 0.90 0.63 33.78 55 0.685 0.94 0.64 35.41 56 0.675 0.89 0.60 33.64 57 0.665 0.89 0.59 33.74 58 0 .645 0.75 0.48 28.06 59 0 .625 0.53 0.33 '. 1 .54 60 0 .605 0.34 0.21 12.34 61 0 .58 0.31 0.18 10.97 
62 0.58 0.19 0.11 6.83 
63 0.58 0.30 0.17 10.58 
64 0.545 0.07 0.04 2.44 
65 0.525 0.19 0.10 6.48 
66 0.485 (1.31 0. 15 9.92 
67 0.45 0.30 0.14 Q.05 
68 0.43 0.34 0.15 9,94 
69 0.42 0.27 0.11 7.82 
70 0.40 0.28 0.11 7.84 
71 0.38 0.75 0.'.29 20.24 
72 0.36 0.75 0.27 IQ.44 
73 0.36 1.00 0,36 26.28 
74 0.36 0.75 0.27 19.98 
75 0 .36 0.75 0.27 20.52 
76 0 .36 0.75 0.27 20.52 
77 (1.355 1.00 0.355 28.05 
78 ().355 1.00 0.355 27.6Q 
79 0.355 0.00 0.00 0.00 

Net ., 1• te ( R<)) ~ I x m x • 35 22 I x l xmx • 173 1.10 rcprouuc ,ve rn . ~ · · 
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Ji\lllE 2. 

Mean length of JtCncrntlon, lnnntc cn pnclty for htl·t·en!u> In numher nnd nnlte rnte of Increase In number In 

c •. serroh1s (Olivier). 

Pm1iculnrs 

TC" 
L xlxmx 

Ro 

Innate capacity for increase in numbers : 

loge Ro 
nn = 

TC 

Arbitary rm 0.07 and 0.08 

L ; - rmxlxmx = 1097 . 0.0764 
f 

f inite rate of increase ( "A.) = 1.0794 

Weekly multiplication ( ,, ) 7 = 1.707 times 

Hypotheticated F
2 

females = 1240.45 

The life-table showing the survival (Ix) 
and age specific fecu,-.dity of C. serrat:;s is 
presented in Table 1. The preoviposition 
period ranged from 39th to 40thday of pivotal 
age. The first female mortality occurred on 
the 15th day and increase slowly thereafter. 
The maximum mean progeny production 
per day (mx) was 4.98 per female on 43rd 
0 ay of pivotal age. The net reproductive ratio 
of total female birth in two successive 
generations was 35.22. The survival of 
immature stages (Ix) from egg to adult was, 
0.70. 
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=• 49.15 Days. 

0.0725 females/ female/ day 

females / female/ day 

females / female / day 

The innate capacity for icrease in 
number (rm) was 0.0764 female perfemafe 
per day a daily finite rate of increase(!) 
1.0794 females per female per day. The 
length of development and reproductive 
stage was found to be 49.15 days for this 
cohort. The hypothetical F2 

1
emales were 

worked out to the tune of 1240.45 and 
weekly multiplication of the pest was fo!Jnd 
1. 7070 times (Table 2) . The information on 
life tables for this pest is meagre and t_hus 
results obtained through present investiga­
tion could not be discussed in light of 
previous findings. 

Birch, L .C. 1948. The intrinsic rarti uf n,11ural 
increase of an insect population. J. A11i"1
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Menn ll'n~th of ~cncrntlon, lnnntc cnpndty for fncrcnse In numhcr 11nd nnlte rate of Increase In numher In 
C • . . ,,,,,.ro111s (Olivier). 

/
111rticulars 

Menn length of a generation : 

I xlxmx 
TC 

Ro 

Innate capacity for increase in numbers : 

rm 

Arbitary mi 0.07 and 0.08 

I 7 
- rmxlxmx = 1097 0.0764 

< 

Finite rate of increase ( A) = 1.0794 

Weekly mullipliclltion (A) 7 = l.707 times 

Hypotheticated F
2 

females = 1240.45 

The life-table showing the survival (Ix) 
and age specific fecur,dity_ of C. serrat:.is is 
presented in Table 1. The preoviposition 
period ranged from 39thto 40thday of pivotal 
age. The fi rst female mortality occurred on 
the 15th day and increase slowly thereafter. 
The maximum mean progeny production 
per day (mx) was 4.98 per female on 43rd 
day of pivotal age. The net reproductive ratio 
of total female birth in two successive 
generations was 35.22. The survival of 
immature stages (Ix) from egg to adult was 
0.70. 
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= 49.15 Days. 

= 0.0725 females / female / day 

females I female/ day 

females / female / day 

The innate capacity for . icrease in 
number {rm) was 0.0764 female perfemafe 
per day a gaily finite rate of increase(!) 
1.0794 f~males per female per day. The 
length of development and reproductive 
stage was found to be 49.15 days for this 
cohort. The hypothetical F2 

1
emales were 

worked out to the tune of 1240.45 and 
weekly multiplication of the pest was foµnd 
~. 7070 times (Table 2). The information on 
ltfe tables for this pest is meagre and thus 
r~sults obtained through present investiga­
tion could not be discussed in light of 
previous findings. 
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Annywonn, Mythimna separata Walker 
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The armyworm Mythimna separata 
Walker is an important polyphagous pest on 
cereal crops and causes 80 per cent loss in 
yield of sorghum· in Ahmedabad district 
(Desai et al., 1983). With a view to deter-

TABLE 1 

mine the relative efficacy of sev·en insecti­
cides against M. separata, present investi­
gation was undertaken and the resu~ts are 
elucidated. 

Laboratory trials in a completely 
randomised design were carried out at 
Gujarat Agricultural University, Anand dur• 
ing 1989-90 and 1990-91 to evaluate the 
bio-efficacy of seven insecticides (Table). 

• Leaves of maize were separately treated 
directly under Potter's tower at a constant 
air pressure of 2.5 kg/cm with 2 ml of spray 
solution. Then seven days old larvae of M. 
separata were released on treate~ food in 

Bio - efficacy of Insecticides against annyworm, M. separala Wik. 

Treatment Larval mortality"(%) after 24 Ii 

1989-90 1990-91 Pooled 

Triazophos 0.1 % 88.82* 88.82 88.82 
(99.96) (99.96) (99.96) 

. Acephate 0.075% 88.82 63.41 76.11 
(99.96) (79.97) (94.24) 

Etrofolan 0.1 % 88.82 88.82 88.82 
(99.96) (99.96) (99.96) 

Butacarboxim o·.1 % 88.82 50.75 69.78 
(99.96) (59.97) (88.05) 

Quinalphos 0.05% 88.82 88.82 88.82 
(99.96) (99.96) (99.96) 

Endosulfan 0.07% 88.82 80.35 84.58 
(99.96) (97.19) (99. 11) 

Monocrotophos 0.036% 88.82 80.35 84.58 
(99~96) (97.L9) (99.11) 

C..ontrol - 1.15 1.15 1.15 
(00.04) (00.04) (00.04) 

-C D at 5% 9.61 23.12 

Arc sin transformed values. 
Figures in parentheses are relransformed values. 
• C.ent per cent mortality was obtained in all treatments. 
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plastic bowl of 1 0 cm in diameter and main­
tained at room temperature (28.5 ± 1.5 °C) . 
In untreated control, water was sprayed. 
The observation of larval mortality were 
recorded after 24 h from each treatment. 
oataon per cent larval mortality were pooled 
and statistically analysed. 

The results on bio-efficacy of various 
insecticide$ (T~le) against larvae of M. 
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separata indicated that all the insecticides 
remained significantly superior to untreated 
control 24 h after application. Among them 

• quinalphos 0.05% gave higher mortality of 
M. separata in both the experiments. The 
higher efficacy of quinalphos also been 
reported by Mathur and Upadhyay (1981) , 
Singh and Deal (1988) and Upadhyay et al. 
(1990) against the larva of M. separata. 

(Received on 7th 1uly, 1993) 
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Bio-Efficacy of Plant Materials Against 
Rhizopertha dominica Fab. Infesting 
Stroed Wheat Tritictun aestiv11m L. • 
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Rhizopertha dominica Fab. is a serious 
pest of cereals causing heavy losses under, 
storage by making circular holes in them 
and _also affect the nutritional and bakeing 
quality as well as germination capacity. It 
makes grain susceptible to infestation by 
secondary pest like, Tribolium • castanum 
and Oryzaephilus surinamencis. Certain 
organic pesticides are being used as seed 
dressing or fu~igants against stored grain 
pests which are costly and also involve the 
risk of hazards. To avoaid these problems, 
some workers namely, Grirish and Jain 
(1974), Pandey and Varma (1977), Mishra 
et al. (1984) and Kashyap et al. (1974), 
have tried to find out.suitable plant deriva­
tives as the mean of effective control of 
storage pes.t. The plant materials,· were 
tested for their efficacy against R. dominica 
infesting stored wheat. 

All the test plants and their parts intend­
ed for screening were collected around 
Anand Campus. Materials collected were 
dried in shade for 30 to 45 days. Fully dried _ 
parts were grounded to fine particles by · 

- ---·--

electric grinder separately. The dust, so 
prepared was passed through a sieve of • 
1 oo mesh for final use. The seeds of all the 
jars were then mixed respective powders 
and shaked vlgourosly. Ten adults of R. 
dominica of one day age were released in 
each jar and month of the jar was coverved 
by muslin cloth and tied by rubber bands. 
These jars were kept under laboratory con­
dition· at 25.5°C and 65 RH without distur­
bance. Observation of mortality of beetles 
and extent of damage on grain were record­
ed after 7, 32, 64 and 96 days respectively 
and data were analysed statistically by 
using C.E.D. after aresion transformation. 

Perusal of the data on effect of various 
plant materials (Table 1) r~vealed that the 
mint leaves and custard apple ·seeds pow­
dered gave equal effectiveness at 2 per 
cent (YV/W) causing maximum. mortality of 
the R. dominica within 7 days, followed by 
soapnut shells, turmeric rhizomes and neem 
seed kerneis powder were significantly 
superior to control, and rest of the treat­
ments in reducing the pest infestation. In 
mint leaves and custard apple seeds only 
0.29% damage was recorded and proved to 
be best plant materials for the control of 
lesser of grain borer till 96 days. The max­
imum 37.13% damage was observed in 
control. These findings tally with research 
work done by Pandey and Varma (1977), 
Mishra et al~ (1984) and Kashyap et al., 
(1974) . 
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TAHI,£ I 

protection of wheal a2aln..<t ,~~n 2rl4in horn- H. d, mlnlco with plant m:1tuial\. 

Mint leaves 
(Mentlra spicata L.) 

Cal.lard apple seeds 
(Annona equamose L. ) 

Soapnut !.hells 
(Sapindus laurifoling Yahl) 

Turmaric rhiwmes 
(Curcuma /onga L) 

Neem seed kernels 
(Azndirachta indica 
A. Juss) 

Tulsi leaves 
(Ocimum sanctum) 

Neem leaves 
(Azadirachta indica A. 
.Juss) 

Garlic scales 
(Allium sativum L.) 

Jaman seeds 
(Syzygium cuminii S.) 

AK leaves 
(Ca/otropis gigantea 
R. Rr.) 
AK Oowcr.. 
(Ca fotropis 15igantea R. 
lsr.) 
(;ilrlic lc11vc!) 
(Allim w tivum L.) 

Control 

S Ern . 
( '. D. ttl 5 % 
C.V .% 

l 'ercenlaJ<e 
mortality 
afte r 7t/t 

day 

88.97* 
(99.96) 

88.97 
(99.96) 

56.97 
(70.28) 

26.06 
( 19.29) 

12.60 
(4.75) 

26.06 
(15.29) 

0.91 
(0.025) 

·15.30 
(6.96) 

18.58 
( 10. 15) 

6.35 
( 1.30) 

18.42 
(9.98) 

6.75 
( 1.30) 

0.9 1 
(0.025) 

4.14 
12.03 
23.25 

• Ar~in ,/ peru:ntagc trarn,ti,rmcd value:.. 
Figurcl> in p:mrnthci.ci. ;uc original valucl). 

32 

0.29 
(0.0) 

0.29 
(0.0) 

0.29 
(0.0) 

6.53 
( 1.29) 

7.33 
(1.62) 

6.53 
(19.29) 

13.62 
(5.54) 

17.07 
(8.61) 

16.97 
(8.51) 

18.72 
( I 0.30) 

18.72 
( 10.30) 

18.77 
( 10.5) 

21.98 
( 14.()()) 

1.21 
3.5 

18.77 

(';?) Grain JamnJ<e after 
days 

M 

0.29 
(0.0) 

0.29 
(0.0) 

8.73 
(2.34) 

10.54 
(3.34) 

14.14 
(5.96) 

17.63 
(9.17) 

19.90 
( 11.58) 

22.19 
(14.26) 

20.63 
( 12.41 ) 

22.60 
( 14.76) 

2I.Q6 
( 13.98) 

19.90 
( 11.58) 

25 .63 
(l8.7 1) 

1.25 
:u, 

14.25 

96 

0.29 
(0.0) 

0.29 
(0.0) 

18.74 
( 10.3) 

20.11 
(11.82) 

21.39 
( 13.30) 

25 .31 
(18.27) 

24.80 
(17.59) 

28.Q0 
(23.35) 

3154 
(27.36) 

32.33 
(28.60) 

31.72 
(27.64) 

35.03 
(32.94) 

37.13 
(36.43) 

1.65 
4.8 
8.87 
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Effect of Five Legumlncms Hmd Pinnt N 011 

the Growth Index of Gn,m Pod Ror't!r 
Helicoverpa armi,:era (H11h11er)• ' 
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U 

. , J o II 
nrvcrs11y, . unagclh O unpus, Junngadh 

Among the various Insect pests attack­
ing legume crops, the gram pod borer 
Helicoverpa armigera (Hubner) Is a serlou~ 
pest causing severe damage to such crops 
(Bindra, 1968). The study of Insect host 
plant relationship helps to know the possi­
ble host range and the effect of host plants 
on insect development. It was evident that 
the growth Index values Increased with the 
increase in suitability of the diet. Different 
workers (Sangani, 1971, Verma et al., 

TABLE 1 

1972, Chaudhary and Sharma, 1981 and 
Dubey et sl. 1981) had done some Investi­
gations on the biology of He/lcoverpa on 
different hosts, but the Informations with 
regard to legume hosts which are mainly 
cultivated In Gujarat State are not available. 
Thus, the present Investigation was under- • 
taken at Junagadh to study the effect of five 
legumlnous host plants viz., chickpea ( Clcer 
arletlnum L), plgeonpea (Ca/nus ca/an (L) 
Mlllsp), . greengram ( Vigna radlata (L) 
Wilczak), blackgram (Vigna mungo (L) 
Hopper) and Indian bean ( Dollchos lab/ab 
L) on the growth Index of H. armlgera.The 
experiment was conducted in a B.0.0. 
incubator maintained at 28 ± 2° C temper­
ature and 75 ± 5 per cent relative humidity. 
In order to maintain stock culture, adult 
males and females of H. armigerawere kept 

Effect of leguminous hosts on growth Index value and pupal weight of H. armigera. 

Food Plant Number of larvae Per cent p14pation Average larval Growth index Dry weight 
observed 'n' . duration(Days) value of pupa 

'Av' (n/Av) (mg) 

Chickpea 40 85.00 18.74 4.54 60.09 
Pigeon pea 40 75.00 19.57 3.83 44.28 
lndianbean 40 65.00 21.46 3.03 35.12 
Greengram 40 7'},.50 19.34 3.75 47.33 
Blackgram 40 67.50 20.56 3.28 39.52 
S. Em. :t 
C. D. at 5 % 

0.12 l.10 

C.V.% 
0.33 3.09 
3.22 12.88 

~ru~~~=
9
~fr_M.Sc. (Agri.) Thesis submitted by senior authors to the Gujarat Agricultural University, Sardar 
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in insect rearing cage ( 30 x 30 x 30 cm ) • 
Pieces of fine musline cloth and 5 per cent 
honey solution were kept in cage for ovipo­
sition and food, respectively. Freshly laid 
eggs were collected with the help of wet 
camel hair brush and placed in petri dishes 
(9 x 2.5 cm) for hatching. The newly hatched 
caterpillars -were teansferred to different 
leguminous host plants with the help of hair 
brush. Observations were recorded on the 
duration of larval period (feeding - period), 
per ~ent population and dry weight of pupa. 
The growth index (GI) for development of 
larvae was also calculated as : GI = % 
population/average larval duration. The data 
obtained are presented. in Table 1. 

The results revealed that the different 
leguminous hosts influenced significantly 
on larval development of H. • armigera. The 
average feeding period was significantly 
faster in chickpea (18.74 days), while it was 
significantly prolonged on indianbean-(21.46 
days) . The data also indicated a highest per 
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cent pupation of l~rvae on chickpea (8S%) 
with 4.54 growth index value followed by 
pigeonpea (3.83) , greengram (3. 75) anct 
blackgram (3.28) . The lowest per cent 
pupation, however, was observed on 
indianbean (65%) with 3.03 growth index 
value. On the basis of growth index values 
computed ·for different leguminous hosts , 
chickpea was found to be the most 
favourable and indianbean the least for the 
larval growth of gram pod borer. The present 
results are in agreement with the findings of 
Sangani (1S71} and Dubey et al. (1981). 
The data presented in Table-1 also indicat­
ed that si_gnificantly heavier pupa ( 60. 09 mg 
on dry wt. basis) was obtained from larvae 
of H. armigera fed on chickpea: The pupae 
obtained on greengram and pigeonpeawere 
not significantly different, weighing 47.33 
and 44.28 mg, on dry wt. basis, respective­
ly. Significantly lighter pupa was obtained 
from the larva reared on indianbean (35.12 
mg). • a 
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' In recent years, there is a renewed inter-
est on the biological control agents in the 
management of soil borne diseases due to 
high cost of fungicides and their risk to 
human beings and the environment. Among 
th~various bioagents reported, Trichoderma 
harzianum Rifai has been identified as an 
effective bio-control agent of Rhizoctonia 
solani Kaulm. , Sclerotium rolfsii Sacc-. and 
Fusarium oxysporum Schlecht (Elad et. al., 
1981 : U padhyay and Mukhopadhyay, 1986 
and Sivan et al., 1987). Certain cereal grain 
and agricultural wastes were identified as 
ideal substrates for mass multiplication of T. 
harzianum. Hence. an attempt was made to 
evaluate some commonly available cereal 
grains and agricultural wastes for their suit­
ability as substrates for mass multiplication 
of T. harzianum. 

The media evaluated for the mass mul­
tiplication of T. harzianum were : 

(i) Wheat-bran medium (Henis et al., 
1978) 

- 1 0 g Wheat-bran 

- 20 ml Tap wat~r 

(ii) Wheat-bran : Saw dust : tap water medium 

(Mukhopadhyay et al., 1986) 

- 75 g Wheat-bran 
- 25 g Saw dust 

- 100 ml Tap water 

(iii) Sand : maize medium (Padmanaban and 
Alexander, 1987) 

- 40 g powdered maize 
- 160 g Sand 
- 50 ml Tap water 

(iv) Wheat straw medium ( Kousalya Gangadharan 
and Jeyrajan, 1988) 

- 200 g Vi/heat straw 
- 100 ml Tap water 

(v) Sorg~um grain substrate (Upadhyay and 
Mukhopadhyay, 1986) 

- 50 g Sorghum grain 
• - 2 % Sucrose solution 

lngradients of wheat bran, wheat bran : 
Saw dust : tap watef and sand : Maize were 
taken in 500 ml Erlenmeyer flask, whereas 
wheat straw medium was taken in· polypro­
pylene bag. The media were then sterilized 
at 121 ° C for one hour on two successive 
days. Mycelial disk ( 5 mm) of three days old 
culture ofT. harzianum was inoculated and 
incubated at 28° C for 1..5 days. • 
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For preparation of sorghum grain sub­
strate, sorghum grains were per-soaked 
overnight in 2 per cent sucrose solution 
before sterilization .. 

After 15 days of incubation, spore count 
was estimated by vigorously shaking 1 g of 
fungal growth in 100 ml of sterile distilled 
w·ater using a haemocytometer. 

Significant differences in number of 
spores was observed in each carrier (Table 
1). Mximum number of spores were record-
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'D\ /11,E 1 
Sporulntlon of T. ltan.ia,111111 on vnrlous solid food hnsc cnrrlcrs. 

Carrier 

Wheat-bran 
Wheat straw 
Sorghum grain 

N1J.nfspore.\lg* (xl<Y') 

Wheat-bran : Saw dust : tap water 
Sand : maize 

298 
256 
302 
442 
288 
25.71 
77.49 
16.22 

S.Em. 
C.D. (0.05) 
c.v. % 

• Data are av&age of l<.)ur repl ications. 

ed in case of wh?at bran : saw dust: tap 
water carrier, v,, ,,,e next in discending order 
were sorghum grain, wheat bran, sand : 
maize and wheat straw carrier. These re­
sults are in conformity with those of 
Mukhopadhyay et al. (1986) who reported 
that wheat bran : saw dust : tap water carrier 
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Field experiments were conducted in maize (C. V. 
Ganga Safed-2) during rabi seasons of the year, 
1989-90 and 1990-91). Treatment comprising of 3 
sowing dates (October 5, 20 and November 4) and for 
irrigation levels (IW/CPE = 0 .8 z 1.0 Tc-Ta -0.5 and 
farmers method i.e. 12 interval) were laid out in asp lit­
plot design with sowing dates as main plot treat­
ments. The result obtained reveal that the grain yield 
was significantly higher in first date of sowing in the 
year 1990-91 only in which plant experienced low 
temperature during the period from the silk emergen­
cy to physiological maturity phase which lengthen the 
grain filling period. On the other hand, the irrigation 

187 

t nt did not show any significant effect on gr~in 
tri:~d ';';, eboth the years. However, irrigation schedull~g 
~y infraredtherometry technique could save 20-25 ¾, 

of irrigation water over farmers method. 

Correlation studies reveal that the temper_at~re 
from tasseling to maturity had negative assoc1at~on 
with grain yield whereas vapour pressures rr:iorrnng 
and afternoon during emergence to matur~ a~d 
solar radiation and photo-active radiation during silk 
emergence to physiologic~! ma_turity ~av~ sho~~ 
significant positive correlation with _grarn yield. S1m1-
larly agrometeorological indices hke ~ccumulated 
growing degree days, helio- thermal units and_ ther­
mal inception rates during emergen_ce_ to p~ys1olo~­
ical maturity have a positive assoc1atron with grarn 
yield. CERES maize model was tested and_ fo_und to i 

be good for pridiction forth is region by modifying the 
genetic to co-efficients and could predict the silking 
and maturity datas with minimum error. However the 
grain yieldsperdicted by CERES maize model showed 
larger error as compared to that of yield predicted by 
regression models developed with help of stepwise 
regression technique in the study. 

(Received on 28'" Sept. 1993) 
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