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Pathology* $$* $*• ialaliifî lifiati'i AsoodM o-fg&f&ssot 

Piasf ftathoiogy fea? gismlji§ $$ mm&mm. of ttj# Adrtfiory
O tm iatin# a rt ’ fo r that* mt§t#stie?iif a rt iweoDraftsifciwto- 
doriiig  itt« fnvoofciigatlotw . - '

. . 8ttr&* fai#s» fhmm*- Asstsstaiil. Static
ttiiiif.. Sfa&« ©attfaili.a»sii*. P m im ^p
D t & t i o t i o s  f o r  $ h o $ r  f e t a #  - o a o i o t & i & e  s » r t i i « i t  t e  t h e  

S to tio tto a i fj«fc t



tlm  sta ff aatf @f %he # f

Bfites?©i@iff . and Oapagt»i«n% a f Plant Ptife©i.Qff fat tlt&l* 

k i n d  © « i  h g & K it t d  m d  *©. f s e t e i t m  tm £

eelldagtfee otaa- haw iimft ®:e t l is it  halp£ft$ %e«fe f«t? tli# 

gne©ts#-fp|. gaogiletleft #f this

« t e » $ € s i f a » f i t  a s e  s i s ®  madter t &  t h a  

P|r©t?fd2* ©f agktaultusa* ©^i^ts»nt'©f Afftftiltit#*. i^stata 
Statu and -*#1®' tfaraila IMlvstslty f« f haalfta

» 6  f b $  t h #  # « g T O  a n d  a w a r t f l n p  g i f t s  p s a f a d i u

Vttlufiitli.



C O N T E N T S  

I .  introduction  . .  . .  1

I I  RRVIS» OP LXTEHATUR8 t . 3

I I I  m a t e r i a l s  a n d  m s t h o u s  . .  . .  s

I V  R E S U L T S  A N D  D I S C U S S IO N  . .  , ,  14

V .  SUM MARY * ,  29

H B P g R U N S g ** *• i  »  I v .



UlST OF ?M S S

Table I

Table 2

Table 3

Table 4 

Table 5

Table 6

Fean percentage o f  danageti pulse 
seeds treated with o ils  aid stored in 
gunnies when expo sod to Q, ch ln «i»ia .

Mean nurabejr o f  engs la id  on ICS cow  
pea scads treatas with o i l s  during 
tho period o f storage whoa exposed 
to  g . cMnanelaa

Adults esMrqed frora eowpea sewb 
infested with the £ . A $m m is  and 
treated with o i l s .

Effect oi o i ls  on d ifferen t growth 
stages o f  pulse feetln .

E ffect o f  o i ls  on adult lonsjyity o f  
£• ehitren^ls infesting eoivpea aascJe.

Mean geralnntijEm percentage at sow  
pea seeds treated with o i ls  observed 
at d ifferen t Intervals a fter storage.

Pag®

IS

IB

33&SU

23

S5

27



LIST Or FXORSS

fig . .1

Fig, 2

ftwesfage percentage o f  dosage 
sausod to pulse ssoads treated 
with o ils*

E ffect &? o ils  on d ifferent 
growth stages o f  2* s S t e a f e  
infe&ting pulses*

Batmen pages

IS -  M

S3 -  ?4



INTRODUCTION



1

Tim pula® boeue £fete22l£ 1° a «°*v
destructive peat o f  stored pulses, Go«r,S.s3e*ablo ttsarfe has 
been dosia on i t s  b iology  and aeology. in  eawpoa seed th is  
beetle  can fjsaw vary fa s t  m i the rajoorieal increase i s  
enoroaws (Sosano* 1978). Tho m l p o s it !m  o f  g .  SblBSEEM 
Is hlghex on eoijpoa than on any other pul&e soafl (Rsjiaohan 

J.975)* Tho baetle  destroys ©onplotaly the arjefos- 
posa portion  o f seed, leaving only tho eao4 c oa t. The 

s«o«3 thus looses I ts  v ia b il it y  oral i s  a lso  senttexail u n fit  
f o r  consumption* Irsa oe tie lte  axe nos leg a lly  posslttod  

to  b® mixed with pulses otoxot! fox  ed ib le  uuspes®. Use o f  
vegetable e l l  Is  in  vogue okeng tho cu ltivators fo r  tho 
con tro l o f  th is  bzuchld. natural iy  occurring o i l s  are 
e lte x s  m  erejanle sa lts  <_•?.' the trih yd rie  alcohol* glyeoxiae 

and fatty  acids* They aza loss stab le , being hydsoilsad 
withaat d ifficu lty  In tli® presMtoe o f  so ids and forming 
soaps In  the presence at alkalies. The presence o f  tinsotu- 
ratod fatty  velds permits eoss&liwt&Ott wits* oxygen to  a 
lim ited extent (Sse® Horaalu, 1979). * i»  commands alpha 
ehlexoiawrle soid as*! alpha hronolauxle acid ssrxe synthe­

sised f mm coconut o i l  which were founa to k i l l  inoecl such 
as c».v..>oa beetle. sits® weevil* flour boatlo and the eoaaon 
hows© f l y  (n u n . 197*3). Generally tho o ils  usod fo r  cook- 
in-! a*o bo log used for treating th® groin iessspoctlva o f
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the- ex tent o f  protection I t  provides* Protective proper* 
tioo  o f  ©ostein edible ©its fo r  protecting tho pulses 
against the infestation o f mtlhos beetle weso evaluated 
by various workers. (Kevadia* 1974$ ftersnaijattii, 1977$ 
Sbhoonhoven, 1973 and Vaama tit. 1973} 1974} 197S| 1976), 
ait the e ffe c t  o f  o i l  on different growth <3tuges o f  the beetle 

and -the curative e ffe c t  c f  w ilt on the infected Stock have 
net beon extensively studied. Keeping this In view detailed 
studios were taken up t© assess (I )  tho prtreotreiva e ffS o k w y  
o f  coconut o i l  and groundnut o il  alxsd with eowppa seed and 
stared In gunny bugs whan ssposed to. a r t i f ic ia l  in festation 
by the post? {?.) tho curative e ffe c t  o f  sosenat o il  and 
groundnut o i l  oa an infested stock} (3) the e ffe c t  off 
above o ils  on d ifferen t gmifch stages o f  tho pest (le »  agg* 
larva, pupa ami adult) j and (■*> e ffe c t  on vho v ia b ility  o f 
the coeds treated and atesos).
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A *m&m mf it^ef a te #  mmStufefe. ©ft iitti offset s f  
aiidlfs of-atis* aftfclltadsnti! #ts§* wftti etM tf 
m-. W m  pm^u a ff nirtlJit tha iiea&iedMsy fiat f e »  &$$& tsttefif«

• . i^efte®# m m m  smsi 'tefta l. m &  te  M t p a iii  

® in «f wttt* i m  pBSKfo m i e&ogt sag# §i»© p g ftp sttfii agfiii& i

iasts* «* sssfiŝ a
m m m S A m  Cof A n t  2§f* 311 ®fti W i daps *

fit© 0 s m ir ia t i«  ®f taw fti# ©omfe %#s?g: ft&t In p s to i ilotwani 

©mt s§mm4 

jFtfttfaiil at# i|if«a* i f f l & f i  m p m tes# t&st dnsg>*a

u e w i i  t e  © f f s s t f e i l f  p s o t a g i e f t  i i s w a  - t h e  « $ & $ &  o f

that rood t# lii #$tiaiti*£ its#® ft#®# at iii® t-a it § I  i : l& 2

p*r i«ft% |®/ll|» ef tte tjE©ote4 «saifr wa® la
also ftit |&pa&M# ^§a«i«l#tie feists# &»&$©& ©at 
s it e  wsshtiif as# g»#ilsif slw«©i that its %as% «e m i l  
was o»t adhtesg&iv nfCtirl## If th© toootaanfe* _ . •

ttiil.# th& off ioaey1 #i wwr #6fi kmmei
petdm' sk m » t i fe s i» t  ©faltmi mm s#a»isf ©raUft p«Pta 

. I* mm fours© that iureth©&»d pfeettef fta© ill &&ftvt!sn& jeelei

' as aft inUfottfaftt In mam mi wfasmH f eeiaie Itpfia ffenafegiift. --..<• 
oraaaaeiiBB* tiill®  is  t i it t  « f  t o t e n ii  i t  i l i  «#%

ftiW® sig n ifica n t iiffe e i l@ ii.lsli- af# Jalft*. &&&&)*
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Mai* (1976) observed that nixing of pulse seeds 
with noan powder gave effective control of pest lnfestion. 
Qudrl and Kao (1977) studied the toxieltles o f exustard 
sppia (aaaaa m am m ) &* Combination with nasra (Axadlrachta 
io&aa) eaainst mkmSmtPbm, M m ssS iA
dcstnlca and Musca deaeeticla tlsbuia, S im  found that 
neen extract had a synergistic action on custard apple 
for the control of all the three insects,

y Paul a i (1965) observed that petroleum ether 
extract of Acorus calamus linn or the sweat flag was 
found to be toxic So Sltouhilue orvrae.

Powdered drupes arid leaves o f dh.irok t/teija 
aretiarash) mixed with wheat at the rate of one to two 
parts/130 parts of seed (w/i'f) and four to eight parts 
(w/w) respectively protected the seed against damage by 
sltptrooa caraalella and completely prevented tho build 
up of adult population for 136 days, the germination of 
seeds In either case was not Impaired (Teotla and Tlwari, 
1971),

Deshpanda et (1974) found that extracts of two 
Indian medicinal plants ijlaella satlva and Ppoostamon 
havnsanus ware found toxic to Callosobruchus ehinensls 
and to soma other stored grain pests, The blo-assay 
results Indicated that contact Insecticidal activity of
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.Hlneilfl. catlap was associated with lip id  fraction , the 
unsaturated fatty aside v iz , oleic aeid and llnolole acid 
exhibited different degrees of Insecticidal activity. 
These fatty acids ecuId be effectively and economically 
used against flmehus chinsnslo. Huganel In Baooxtaiaop 
hcynoaus being resistant to  oxidation retained it s  acti­
v ity  fo r  a longer time.

Use of plant powders, e l ls  and extracts as pro­
tectant* against S M sm m S im  rM m mtel showed that 
gram was protectee upte 13b days by the addition of one 
to  tee parts o f powdered drupes of Tfoevltie narilfelia. 
eight parts o f  lea f powder o f jfapaaq pi^n^a or one to  
three parts e f  petroleum ether extracts of garlic or 
neew o i l .  There was no adverse effect on gemination o f 
gram (Pandey ot ^ ,,1976).

Saxena (i97&) resorted that fteorua calamus

oil vapour acted as antlgonadial agent fo r  Insect control. 
In Callosobxuehpa chlnettsis the o i l  vapour had Initiated 
infocundity and the regrension in, the terminal f o l l i c le  
of vitellerlum,

Schnwsnhovon (197B) found that application o f  vege­
table o ils  to  stored dry baans Phaseolua. vutaarla at tho

mailto:tfif@oifjrKli.iy
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sate o f  on® ni/!<g o f  teams provided good protection fass 
tho attack ©f pmbgnscletfcaa which aft'S.5sod the I?
eggs to  the sead eoat within a pj-otectiva covering. At 
f iv e  os tors ral/kg erapleto protection was obtained, the 
e ffe c t  lasting for aare than 15 *!eya» Tsoated and untroa- 
ted teans gaxntnated equally w sii. Ilia ©31s ineroasetf 
adult mortality awl reduced ovlpoeitlon, ogg hatching and 
mister o f  adult progeny* Oil applications uere seoewwaGntled 
since they tsars clsosp, safe end assy to do.

Groundnut o il  at five ral/kg completely protected 
etepea seeds .to storage fee» S3&S&B&&
opto 180 day®, fh® tsoatoionfc had not edvf.rao effect os 
cooking iia g  or taste o f  the cooked beans or mi the gasst- 
natien even after six  months storage. tho o i l  tsantumt 
prevent*! emergence ©£ progeny ratter than affecting ovi- 
position  os cwrtality o f  adult weevils (SirsgSs ot al*, 1073).

Varna anti Fandey {}&?&'}, found ttut when stored 
seed® of green gran wete treated with coconut, csostard, 
saserwus ate sunflower e ll it 0 .3  partr/100 pasts (u/B), _ 
fecundity o f  Gollosoiynehu  ̂Baetila,ty.s was Inhibited, Ovi« 
position vies eosploiely inhibited whan eeeenut mii austasd 
o ils were used ate very few eggs wera found in green gsaa 
treated with groundnut, aesawat ate sunflower o i ls .  Though 
the e l ls  as such h«.d no insecticidal e ffe c t  an the palo©
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MATERIALS AND METHODS



Tho efficien cy  o f e®«sw*i& o i l  and qsmmltivft, a ll  to 
pr»te»tifKj ea®pi»a eeede & eo infestation o f  tho pulse 
beetle £ .  ffh|Bem3%8 and eurat&w e ffe c t  o f  the o ils  oa 
the infested stock was© assessed* e ffe c t  o f  oils, on d if­
ferent gscsrtih stages ( io , egg, larva l, pupa 3f»l adult) o f  
the isoatle* and on the cjosuinetton of tte eotspaa eoocSss aloe 
wore studied,

QaMf|$jU>ftlftq of ..seoda..ff ĝ,.;fe%e3ta€fi:t

Go«p®*» seods required for the e;gjc®isonts we*a pso- 
cured locally . Tho seeds was© thoroughly cleaned to rasaovo 
sisall gsaifiB and fesffign particles. Tho cleansed material 
m s stored In insect proof containers to avoid future 4is»
flst-itiwi*

itearing o f fijdJagBtelSlBl& SMffifflaM

Glass Jars o f sis:© 2t> 8 2t> «  Ja eo uexs f i l le d  to 
quarter capacity with eossditianad cetspoa goods* Hundred 
booties were introduced in each Jar and closed with muslin 
sloth held in position with rubber hands* Use j  are wore 
feopt in lha laboratory. Sims adults Merged in the fourth 
tiook sflosf in it ia l release. Such settings asso Sad© at 
fortnightly intervals eo as to obtain sufficient master ©f 
adults fas eoleaso at various intervals.
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Oil, used

Coconut o il  a«i groundnut o il  psoourjd fsrn local 
market wore uses fat the esspertaofrfc. Ti» dossages mm  
O.S ant! 1,9 pas sent on weight/might basts*

Five huraJsndjof conditioned cowpeo sends ware mixed 
with aach dose uniformly in glass Jars. Tha ©11 treated 
seeds wore filled  in gunny bags of also 33 x 20 cm eswt tho 
opening were stitched properly, Each traoteoafit and con­
trol were replicated four times.

Infesting the treated seeds with £• ehlnenato.

Doalwood bo«os (90  » ®  k B  em) having th a  capacity 

to hole? 20 f&o. of 3^ sc 20 cm bags «er© used for a r t i f ic ia lo
infestation* T!» treated bags along with tha control ware 
awangeo remioaiy in tha tost.

About J3Q0 freshly aosrggd adult tastleo, obtained 
from tho culture maintained In the laboratory, war© relea­
sed Into tha box at 15 day intervals, so ao 4© maintain 
a high intensity of past inoculum in tha box.

Apj&psBflp,y»t, fif. xssu ltp

a grain extractor, 22 ca long having a pointed 
t ip  suited to  draw su fficien t seed was used for taking
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Preconditioned cowpsa seeds vm® taken to a glass 
trough end TOO adult tootles colioctud fron the culture#
maintained in tho laboratory wo*® released into the 
trough. Tha baatlas mm  raaevotl on the next stay. Qm 
poa sosds with 103 <8ggs warn collected and sateed with 
conditioned seeds to a aka the total weight to 10 g fells 
at the level® mentioned earlier m s a minsxS with tbs> ©oesi 
by turning them gently in a largo bottle so aa to give 
a uniform spread. Treated seeds were transferred to the 
petrl dishes and labelled and incubated. Soch tjaataaent 
vms replicotod four times with one control in oash sopii~ 
cation. Observations wore matte on tbs eaorgonea o f  adult 
bs^tlss.

I f fa c t  e f o i l , on larval etans

To test the influence o f  o ils  on the dovaloping 
larvae, seeds wjso exposed for two days to l*rge nuatrai 
o f adults *sa»e=4JS£ui. ten gfos off sowpsa seeds with ISO 
eggs were placed to potri dish, as den® in  the previous 
experiment, Eggs wore allowed to hatch* After asking 
sure that the newly hatched larvae entered the seeds 
{i® . litfc day after egg laying) the infested st&nk was 
treated with o ils  snf stored as dona bofoso. Hajorgenee 
of adult was observed.
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pffeqt, ro» npoai; ,stapj®

Smpm seeds with 100 eggs m ss mSx&S with pre­
conditioned seeds to §®t IS; q o f  seeds. ftStog 20 days 
ahon the inspcts weir® in pupal stag© tha so«te w»ra 
tsented tith  o i ls  at d ifferent dosages sod kept fey ac’u lt 
sswrgonee. Eeeh treatment was sapltoated fe«* lines with 
one control fey oaeh jropliost&m. Adult hasstlo anorganco 
wao recordas.

I£laslL^£-alL -«LM ill^£aia

Tan § each o f  preconditioned, eeuptia seeds vies® 
treated with o i l  . «  to previc«8 sKpt-rtaenta and wars trans­
ferred to a gloss jaar* Bach tsroateat was ,rep>l tooted four 
tinas and controls were also oaiiitaliiad. Five pairs p£ 
adult Sisettos wesi introduced to each tzsntm nt. Tto 
iongSvity e f  the adult treaties also mss recorded.

Pox assessing a ffect  o t  d ifferent tseeteonts on 
th® gemination of seeds 100 seeds were iakm  at rentes 
f  son tho treated le ts  at 30 slay intervals wpt» ISO days 
o f  storage. Seosls waro feopl in patsidishes cams* s wet 
f i l t e r  pope®. Tho germination o f the seeds was noted 
upto one «oa& and parccsniogo o f saacla gerainotod was 
calculated.
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The data colleatod from the above expos fcsants
G.A

wore eahjoet.tfo the analysis of varlonoo.



RESULTS & DISCUSSION



gui»y bags on the incidence of M Jggjltegte g&liaaafe

The orient of damages observed at dis-'faront Inter­
vals after treatment are presented in Table I  ami Fig. I . 
Thar® was no infection in the tx®atw?«ts including control 
on Jfith day. Thai mean percentage of Infostattoi at the 
end of 3D days in control was s .® , A il®  the treatments 
were fro® from any damage, Tim third obeesvotlcn Shewed 
that coconut oil i .9$ and groundnut o il 1,0$* m m  superior 
to oil ether tmstronts and it  was followed by groundnut 
oil oJb% and coconut oil 0.5$ there being m  significant 
difference among themselves. The mom percentage infesta­
tion ranged up to 0*6 in different treatments while in 
control it  wag as high aa 30. The fourth otsesvoiion 
showed that groundnut oil 1*0$ gave tagt protection and 
it  was followed by coconut oil 1,0$, coconut oil 0*5$ and 
groundnut oil 0.5$. Tha man infestation percentage ranged 
froa 0.0 to 6,01 in effective treatments aid 69*13 in 
control. The fifth  observation showed that groundnut oil 
1.0$ gave host protection. This ten followed by groundnut 
oil 0,6$ , coconut o il 1.0$ and coconut o il 0*5$ with no 
significant difference among themselves. The moan per­
centage infestation ranged fmm 1.35 to 18.9 in different



Sable 1. Bean percentage of dsaagail |iula© saadla, treated with o ils  mu stored in {jennies whan 
exposed to  bra<9m&. .• , •

Concen­ Percent o f  seed dsaagad at the and o f (days)
TreataiaJts tration

w/w 15 30 45 60 75 90

Control 0.0 0 8.25(16.58?)
9
3.90(36.640) 63.13(56-391) 74(62.279) '96.75(81.573)

Coconut o i l 1.0‘S 0 0.0 0.0 1.13(5.376) 14.5(22.164) 44.75(41.940)
Coconut o i l 0.54 0 0.0 0.5(2.869 2.95(9.753) 18.5(25.205) 61.25(51*642)

issa s^ o u 1.04 0 0 .0 0 .0 0 .0 (0 .0 ) 1.25(6.337) 4.75(12.296)
Groundnut o il 0.54 0 0.0 0.45(2.032? 6 .0 1( 12.904) 13.25C 21.189)46.75(43.137)

Basalts o f s ta t is t ic s ! 
analysis df Mess squares

Treatments 4 220.101** 1126.235
,  •»* 

2031.462 1731.032** 2457.817**

Brror 15 1.057 5.869 17.042 16.526 39.519
O.B. fo r  Casparioon 
between different 
lev e ls  or bstwean 
lev e ls  and control 1.54 3.650 6.220 6.126 9.473

Pigurea uithin parentheses are traaafosffled values. 
*« Bata s i gait leant at 1# lovai.
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treatments while in control i t  mm 74* Groundnut o il  
1.055 m  found to be superior ®ionq tho teo3ts»r«to at 
the and of thirst month and It u«s follawstl by eodemt 
o il  1.055 f£ow!i3uAoil 0.%% there baing as significant 
difference asaong themselves. Goeenut o i l  0«S« g a »  
least laMactiMh Its® bcsjb percentage o f  infestation 
ranged f a »  4.7S to 61.25 in different tre^tonts while 
in control i t  was 9&.T5. '

Groundnut o il  l.W, gywa high pse&eeticn to coupee 
seeds during 90 days ©f storage. Tha teen percentago of
infested scsesla in tha lots treated with groundnut o i l  
1.085 ware 1.26 end 4,75 at the o«J o f  75»th (toy anti 90th 
day while In central i t  was as high as 75 am  06,75.
Hrfice th is %matment can bs considered effective fox pre­
testing esswpeo seeds stored in gunny bags (stm infestation 
bf the past in  godown. This finding is  in line with the 
earlier reports ot  Seheenhoven {1973}, Singh* Urns, ten 
Schrsox and fSangJo (1978), Vasaa .»d vanieff (1,973) * Pandgy 
A s L -  {1979).

Coeonut oil 1*0^ geva protection fo r  60 days hat 
to the subsequent observations ttey e«eo law in ranking. 
The too o ils  at 0«5S» were found to  bs ineffective in 
protecting the* seeds beyond 45th d,iy, tiojft p^xeonfeago o f 
infestation wtu> found t® ha 8.95, 18.5 and 61.25 is* eas®
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of coconut o il 0,6$ and 6.01, 13.25 and 46.78 in ease 
of groundnut ail 0,5$ on 60th, 75th and 90th days » ■  
psetively.

{Jvipositional behaviour of itis beetle on coupon 
oseUs tsoatoii with different oil® ago presented to 
Table a. Gountimit o il  1 .®  Hotted the egg laying through 
out toe period of storage. The naan mwber of,eggs laid 
In toe treatments with groundnut oil 1*0$ at toe and of 
90th day was 123.® while in control it  was 410.® , No 
significant difference was ohsemd in too treatnontc with 
coconut oil 0.65S and 1,0$ through Cut th* period of storage. 
Mean nuurter of eggs laid was 0.5 and 2.78, 6«S and 21,
36,5 and 63.®, 81,75 and 100,50, 140® and 157 end 198® 
at$i 243,50 respectively on I5th, 33th, 45th, 60to, TSth 
and 90th day of observations in the coconut oil treatments 
with i,0$ and 0.6$, Though groundnut o il  1,0$ ranked 
first throughout toore was no significant difference bet­
ween the soods treated with 0,1'Otod 0,6$ groundnut oil on 
90th day o f observation. Hear* number of eggs laid in too 
shove two treatments wore 123,® and 160,® respectively.

Moan mister o f eggs laid in control mo high as 
eotsparod to all ether trcshaantc on all tha days o f  obsoro 
vatIons. Oil treated seeds were not auch preferred for 
oviposltian. The relative efficacy of vegetable o il in



Eal&e 2. Heart twra6er0o f eggs found on 100 covpea 0esda treated with o i l s  during the period 
storage %Sjen exposed to  £ . CStiBenaia.o . . 0

o Ro. o f  egga la id  at the end o f  (days)
fragtaaents tion

Vi/W
1§«? 030th 45th 60th 75th 90th

Control 0.0 49*25(7.066) 189.75 
(13.678)

200.75
14.06a 194.25

(13.924
397*50
(19.914)

410.25
(20.200)

Coconut o i l 1.0« 0 .5  (1.® 3>
(2^366)

36.50
<6.0375

61.75
(9.062)

140.50
(11-857)

190.50 
(13.774)

Cooorrat o i l 0.55 2.75C 1.925) 21.0
(4.659)

63.25
(7.877)

100.50
(10.035)

157*00
(12.52?)

248.50
(15.632)

Snaundsut o i l 1.0S 2.75(1.925) 3.25 
(  1.970)

41.0
(2.112)

14.25 
( 3.649)

52.75
(6 .864 )

123.25
(11 .0 1 0 )

Iroundnut o i l  0.5$ 5.0(2.45S) 25.50
(5.106)

41.0
(6.440)

70.25
(8.685)

115.50
(10.748)

168.25
(12.945)

Hesalts o f  a tastia ti”  
'ea l analysis d£ Mean squares

treatments 4
**

23.579 90.007** 75.299 53.904** 90.161** 48.670**
3rrev 15 0.834 1.772 2.221 1.066 3.068 3.949

C.B. f o r  Comparison 
fcetuaen d ifferen t 
le v e ls  o r  Between 
le v e ls  and control 0.729 2.006 2.245

0

1.556 2.639 2.990

Figures within parenthesis are tranafesasa values ,[s*l" 
®* Bata siaalfieant at 1 % leve l.
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Table 3. Idulta rnergdi froa oowpsa seeds infested  with the S. dhlaaaala and treated with 
DllS* “

Treat- Concent Mult beetle anergoa at the end o f  (days? Total Hess
meats. ratie-on

(•/'•■') 23 24 25 26 27 28 29 30 31 32

Control 0.0 77.0 50 .0 45.0 22.5 27.5 45.0 14.0 9.0 4.0 3.0 305 30.5
(&.S5) (7.68) (6 .70) (4.85) (5 .34) (6.78) (3 .8 ?) (3.16) C2.P3X2.K51.53X5.15)

Coconut 1.0# 13.5 5.0 2.5 7.5 5.0 5.0 0.5 0.0 0.0 0 .0  30 3.8o i l . (3.87) ( 5.45) (1.87) (2.91) (2 .44) (2.44) (1.22) (0 .0 ) {0.0X0.0X20.0) (2 .0 )
Coconut 0.5# 23.5 15,0 15.0 12.5 7.5 0.0 1.0 0.0 0.0 0.0 73.5 7.35
o i l (4.85) (4 .0 ) (4 .0 ) (3.67) (2 .91) (0*0) (1.41) (0 .0 ) (0.0) (0 ,0X 24 .85X  2.46)

Oroundnut 1.0$ 10.0 2.5 5.0 5.0 7.5 0.0 0.0 0.0 0.0 0.0 30.0 3.0
o i l (3 .3 ?) (1.87 (2 .45) (2.45) (2 .91) (0 .0 ) (0.0) (0 .0 ) (0.0) (0.0X18.0) 0 .6 )

Groundnut 0.5S 35.0 15.0 12.5 7.5 22.5 2.5 1.5 1.0 1.0 0 .0 9 8 .5  9.85
o i l (6.0) (4 .0 ) (3 .6 ?) €2.91) (4 .84) (1.87) (1.58) (1.41) ( i .41){O .OX?0.71X?.87>

Bosu.lt of ssatiatioal analysis df (lean Sfjuare
Treat®ents 4 18.144
3r*or 45 2.503

C.B. for comparison between different levels 
or between levels and control. 1.422
Figures within parenthesis are transferasad values 

** Data Slgniflo'snt <at 1<l l o r d .
(Contd.)

o



Sable 3 (Contd). Adults emerged from Govpea seeds in fested  with the 0. Chinensia treated \;ith 
oil. 8.

Mult beetle smergod at the end o f  (days)

m eats < y ^ ° n 44 45 46 47 48 49 50 51 52 55 Sotsl Moan

Control 0 .0  12.5 10.0 2.0 4 .0  7 .0 15.0 17.0 11.0 16.0 @.0 103*5 10.35
(3 .67) (3 .32 ) (1 .7 3X  2.23) (2 .62) (4 .00) (4 .24) (3-46) (4 .12 ) (3 .16) (32.78) (3 .27)

Coconut 1.0$ 0 .0  0 .0  0 .0  0 .0  0 .0  1.0 5.0 0 .0  2.0 0 .0  8 .0  0.80
o i l  ( 0 .0 ) (0 .0 ) (0 .0 ) (0 .0 ) (0 .0 ) (1 .41) (2 .45) (0 .0 )  (1 .73) (0 .0 )  (12.60) (1 .26)

Coeonat 0 .5*  0 .0  0 .0 0 ,0  0 .0  1.0 9 .0  11.0, 3 .0 1.0 0 .0  25.0 2 .5
o i l  (0 .0 ) (0 .0 )  (0 .0 ) (0 ,0 ) (1 .41 ) (3 .16) (3 .46) (2 .0 ) (1 .41) (0 .0 ) (16.45) (1 .64)

Groundnut 1.0$ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 2.0 0,20
Oil (0 .0 ) (0 .0 )  (0 .0 ) (0 .0 ) (0 .0 ) (0 .0 )  (0 .0 ) (1 .73) (0 .0 ) (0 .0 )  (10.73) (1 .07)

Groundnut 0 .54  0 .0 0 .0  0 .0  0 .0  0 .0  0 .0  3.0 9 .0  13.0 6 .0  31?0 3.1
o i l  (0 .0 ) (0 .0 )  (0 .0 ) (0 .0 ) (0 .0 ) (0 .0 ) (2 .0 ) (3 .16 ) (3 .74) (2 .64) (17.55) (1 .75 )

-■Results o f s ta t is t ic a l  ons&ysia df Mean square

Sreatmenta 4 7.576 *
Error 45 0.595

C.D. fo r  com parison between d ifferen t leve ls
or between le v e ls  and control 0.694

Pigores within parenthesis are transformed values 

•Data s ig n ifica n t at 1 % le v e l.
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on $3rd Say aftas treatnant. This was fe i t e s d  fey eoeomit 
o i l  t&Vi coconut o i l  0.&J5 and groundnut o il  0 .3 * / thews 
haing no significant differences among traatoants. A ll the 
abavo tmattwsnts mxo sign ifieastly  superior over control. 
f<eon adult enoxgeneo varied fssei O.aO to 3.1 in different 
treatments white In control i t  eras 10.35.

Tiie tott treatments retiusstf She nunbsr gC progeny 
adults. The ostargonca o f adult haatla was significantly 
raeSuead compared with cent®! to first and seswid genara- 
t io n s .

Effect of o ils  on different g r o w t h  stages o£ aftlttanslfi

The data relating to tins tiered ©js$>osifiB«to ore 
ps?e»3cntesd in Table 4 and Fig.2.

h £ C « f t f l . .ftg. s l j s .  an scnat T h o  troutem^ ware affective 
in reducing adult eaargonee. Mua&or o f  adult enorged was 
lea* ranging Sxm 3 to 9*5. Groundnut o il  I .OS was supc~ 
r t e  to  a ll ffshss tsreatiaawfcs followed by coconut e l l  3..0SS* 
0»3fj and ejroundrart o il  0&% and number o f wssgassy adults 
emerged was 3,13, ¥,50 and 3.50 roapectivtily* Control 
recorded a high adult jssrasganeqr o f S2.TS re®st»rs» f?o sig­
nificant difference was observed between i.ep! Iw o l o f  
qKouneSnut o i l  and coconut e l l .  Significant eJifCoronce was



Tea® 4. ’Sffaot o f  o i ls  on aiffpjrent gsswth stages o f pulse teetle.

“Jrestnieats
Coneea-

flam number o f  adults saerged from pulse seeds 
infested hgr C.ohinmaia and treated with o i ls  

at three l i f e  at ago.
(U/W) *38 barva Pupa

COBtrol 0 .9 58.75 (7.339) 48.50 (7.034) 37.0 (6.123)
Coeomt o i l 1.0'J 3.75 (2.140) 40.25 (6.419) 33.5 (5.325)
Coconut ©11 0.54 7.50 (3.886) 41.50 (6.517) 31.5 ( 5.644)
Srounflaut o i l 1.04 3.00 (1.998) 3J.25 (6.183) 24.0 (4.923)
Oroundaut o i l 0.54 9.50 (3.289) 36.75 (6.264) 24.0 (4.923)

Beaults o f sa tla - 
t ia a l  saatysia. d f Host squares

treatments 4 19.236 0.447*® 1.004
3rror 15 0.126 0.035 7.741

C.B. fo r  cotapariaon bgtwsea 
different levels  o r  between 
levels  and control.

0.536 0.243

Figures within parsntbsaea are trma£®xm@& values J% * 1 
Bats si^ jifioan t at lav e l .

OJ
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observed between treatments ©£ 1*0$ and Q.&'S level o f  both 
o i l s .  A ll tho above treataenfcs mm  sign ificantly  sttpaslss 
over con trol. Applying l*0?5 qroundnslt e l l  ox coconut o i l  
could S» considered effective) in reducing adult osesrgenea 
In tho sariles stage o f  infestion by the post in tho godown* 
The e fficacy  o f  vegetable o i ls  in reducing egg Switching ©f 
stored grata post Iwri boon reported by Sdvaonhoven (1978). 
The cvieidsl properties o f  vegetable e l l s  mm°mps>rko3 by 
Varma and Pundey (1978), Singh (1978) and Mosdafeumar
(1981).

oafforent concentrations 
o f coconut o i l  and groundnut o i l  had o&gnlfioaftt difference 
in the m ssgm ca o f  adults over tho control. The naan 
J h lt eaewjerwa varied from 37.®  to 41.90 in different 
treatments «hU e In control i t  was 48.50. Adult emergens© 
was significantly  less in treotsorrfcs compared the control 
but the curative affect offesBd by tho treatments was not 
seen adequate.

Effect a f , o ils  ,0)1. .papal  staqpt Adult eaargoaco in lot® 
treated with groundnut o i l  14)4 anil O.bfS was 24 ©aeis. In 
coconut o i l  1.04 anS 0.8J4 the reiabox o f adults ware §3.5
and 31.S respectively while in control i t  was 37* Both
groundnut o il  and coconut ©il 1,07' -si*J 0.54 when applied



Table 5. Effect o f o i ls  on adult longfeVity o f  C. ehinensis infesting oowpaa seeds.

Treatment
Concent 
ration on 
(W/W)

Percentage morta- 
ori’ 4th day a fter  
exposure.

Percentage morta­
l i t y  on 11th day 
after exposure.

Mean
long£vity

(days)

Control 0.0 0 72.5 (59.197) 10.05
Coconut o i l 1.0# 0 95 (80.782) 8.30
Coconut o i l 0.5# 0 80 ( 63.603) 8.90
Groundnut o i l 1.0# 52.5 ( 34-340) 100 ( 90.00) 5.78
Groundnut o i l 0.5# 7-5 (11.250) 75 (63.586) 8.53

Beaults o f  s ta t i­
s t ica l  analysis. df Mean squares

Treatments 4
**

890.129
**

701.587
Error 15 53. 184 118.815

C.D. 10.989 16.424

Figures within parenthesis are transformed values 
*•* Data s ign ifican t at 1# le v e l.
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after pupation of the beailu had no Inhibitory offoot on 
tho adult owargonco.

fiffpct t)f ^11, op ..adult .lwnwfoffint Data on ths mean por- 
eontagc o f  mortality o f  adult beotlo otiesjad wida differences.
Therefore tho observations; on 4ih and ilth  day were stati­
s t ica lly  analysed after subjecting the values to angular 
transformation. The data a »  psosented in*Table S. In
seeds treated with groundnut o il l.O?5, tsanty five par cent 
mortalitys o f adult baotle was oteervad fro® tha second 
day of oxposura and a total o f 32.5$ mortality was observed 
on the fourth day of exposure. In a ll the other treatments 
including control there was no mortality. Complete morta­
lity  was obseruw In groundnut o il  I.OJS on 11th day of 
exposure sihere as the b ill observed In control, during thee
periled was 72.5$ and that o f groundnut oil 9.Sf, was 1555. 
Coconut oil 1.055 end 0.5$ recorded 9655 as*! SOjS hill r»s- 
pectivaly on tho lith day. Singh* ( i9f&} reported
that the oil traataant prevented emergence of progeny 
rather than causints unreality of oduli beetle. But 
SohoonJiovon {X97>3$ reported shat application of vegetable 
o ils  Increased adult, mortality of arut-hid.

reneq to tipratron ofstoriiaa.

Hi'foet of oaad treatments with oils  on v iab ility  
of cewpsa soads uro presented in Table 6. tto sign ificant
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Tabic 6 . Mean geralnntlon percentage o f  sonpoa ao*da
treated with o i l s  observed at d if fe re n t  In ter- 
vo le  a fte r  storage.

Treatments

III Geroinntlon percentage at the 
and o f  (days)

Centre, i 0 .0 e a .® 30,50 3 1 ,®

f&eemit o i l 1.015 83.2b 01.75 30.75

Coconut o i l 0.5?? 84.00 S 2 .S 73.50
Groundnut o i l 1.0& 85.15 83.00 6 1 ,®
Rj oondnut o i l 0.5?< S 3 .® 81.75 79.75

Results o f  s ta t ica l 
an a lysis .
8 .

d f floats sfu sses

Treats© rsts 4 8,6 3.325 5,05
Es»® IS 3&*2 4&.083 24.933
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e f fe c t  m e observed, through tSia entire atorago period. 
During f i r s t ,  soeam and third months groundnut oil 1.SM 
wee found superior to ail othar traataonts, there being 
no significant diffurenea between thews&vos. tfaan gasr- 
tainatlon percentage was ranging fsoa 82.25 to 85.75 in 
different tmataenta mb 8 2 .3  in control during til© first 
month. During second and third months mesg geaalnotion 
poreentags was running ism 61.75 to 83 and 70.75 to 93.75 
in different troataentB and ®.& and S i,3  in control res­
pectively. Earlier saportsj (Panday, j&b (1976) 
Schoonhtwon (1978)} Sinnh q$ $ ,» (1370) also agree with 
tills finding.

tho viability  o f treated seed stored in gunnies 
was. not eean affected. This otaplo arei rson-tOKlc method 
o f treating pulse seed with o i l  and hooping in gunny bag 
is within the aaanc o f an ordinary farmer. Groundnut 
o il  1  par cent can bo considered boot for pro-storage 
tsoataant against pulse booties.
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23

the efficacy of coconut ©11 and groundnut ©11 In 
protecting soupaa seeds froia ihfoctatlon ©€ tho pulse 
heotla when stored In gunny ‘sags ass! curative effect of 
the oils ©« different growth stages lie* e® , Iasval9 
pupal and adult) of the beetle and on the germination of 
the eowpoa seeds wer© also studied.

Tho results indicated that treating eewpoa seeds 
with i,o^  groundnut o il  could be considered effective 
in protecting th® seeds stored in gunny bags Cress infes­
tation by tho pulse beetle In tho godovs*.

Oil treated seed grains wore not w eb  professed 
fer ©vipositlon.

The o i l  treatment seduced tho nws&es o f progeny 
adult easesgenc©. Application o f  1.0$ gmmdmit o il  os 
coconut o il  could he considered e ffe c t iv e  in  seducing 
progeny adult emergence In the earlier stages o f  infes­
tation by the teuchid in the godown.

Oil txeataont at the larval stage o f  the Insect 
showed ib«»t the curative e ffe c t  offesred by ts® treat-
want was not adequate.
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Both coconut o i l  awl gawnsiniiit oil vAsai applied 
aftss pupation of the feoatla had no inhibitor? affect 
on tt» adult emergence.

Release of adult bsotie In the oil treated eewpaa 
seeds resulted only in preventing Morgans® o f  progeny 
rather than causing mortality o f  a«feilt beetle.

Hie germination or v iab ility  of tho treated seed 
was not affected by the tsaatmenta.

Groundnut oil i.O~A could 5» considered as a simple
anti rton-toxic method of irestewnt fox pse-stsrage treatment 
against pulse baetle incidence.
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