
EVALUATION OF STORAGE STRUCTURES FOR SAFE 

STORAGE OF SEEDS MO IN SITU FUMIGATION ALONG 

WITH STUDIES ON REACTION OF SORGHUM 

GENOTYPES TO RICE WEEVIL ATTACK 

K. NAGARAJAIAH B sc (Agri) 

DEPARTMENT OF SEED TECHNOLOGY 

UNIVERSITY OF AGRICULTURAL SCIENCES 
BANGALORE 

1981 



EVALUATION OF STORAGE STRUCTURES FOR SAFE 

STORAGE OF SEEDS AND IN SITU FUMIGATION ALONG 

WITH STUDIES ON REACTION OF SORGHUM 

GENOTYPES TO RICE WEEVIL ATTACK 

K. NAGARAJAIAH B sc (Agri) 

Thesis Submitted to 

The University of Agricultural Sciences, Bangalore, 
in partial fulfilment of the requirements for 

the award of the Degree of 

MASTER OF SCIENCE (Agriculture) 

IN 

SEED TECHNOLOGY 

Bangalore February 1981 



'. tjrc/f*(//€</ 

^- -.-..-•.-Ln-: 

,^// ^'rs^Jr*v^-~---^r>r?7/a 



Sopartwnt of Se«d TsohnoloQr 
UlEilversity of A^loultural Sol 40008 

fiangal<»re 

0Kfiri7ICAT2 

Shis la to oertlfy that the thosls entlt lod **S?ALIU7Z0N 

OF aiQRAOii; QimosmEs ma sAf^ sroRxa^ OF S£2I>3 MID IH SITU 

yOMIOAXION AIONG WirH SrODIBS ON fiSACTION OF SQROmiM OBHOXYPBS 

10 filCE WiifiVIL AirAOr* sttbialtted In partial ftdfilraant of tht 

raqiiirements for the degree of MASTJ^ OF SClENO£(AGlUCUIiriiaS) 

l a SisED TEGmOLOQY to the ISiiTerslty ot A«rlcultural Solenoes, 

Bangalore, i s a bonaflde reoord of reaearoh vork earrled oat 

by '^* ^•i'agarajalah under my guldanoe and supenrlaiai and 

that no part of the thes is has bean submitted tor the a%fard 

of any other degree, diploma, assooiateship, fellowship or 

other of eioilar t i t les* 

(B •Balasubramanian) 
Asaistflnt Profesaor of Entonology 

Agricultural College 
February 1981 Ilebbal, Bengalore*24 

KPmaVBD BY J 

Ohairaan 1 ^̂ ^ ^ 
(ii.^lasubramaziian) 

Members 1• 



I with to express ray deep s&ise of gratitude to 

Shri ii^Balasubramaniaa, i\saistant Professor of ^tcMioIogjrc 

Bepartmant of AgrlouXtural EntomoXogy» tJAS, Bangalore and 

Ohairman of my advisory o(KU&ittee«far suggesting the 

probl%!i« his valuable goidanoe and oonstruotivo oritioisa* 

I am highly grateful to Br«G«'!f*S&xlloamit Professor of 

3eed Xeohnologyt Shri C,A«7iraktaBath« Aasooiate Professor 

of Entomology; Shrl K^CKrishnamurthyt Besearoh Engineer, 

ilarrest and ?ost*hanrest technology soheme* Bi^igalorSt ^or 

their inrsluable goidanoe and useful suggesticms for the 

improvenent of tho thesis as members of a^ advisory ocMsmittee* 

^ sinosre t'lanks are due to tiir«Jagadeeah of IPIfiX, 

Bangalore for having prorided the Qodels of plywood bin. 

I am indebted to the Soientiste of GFtB.1 for having provided 

the rioe weevil culture and for the invaluable suggestions* 

I am thankful to Mr* S.Javare Govda« Associate Professor 

of Seed Processing Engineering, Î AS, Hobbal and Mr*6urusRarthy, 
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INTRODUCTION 



OHAPIER I 

iii;£02>i7Cxioir 

Se«d prodttotioa teohnologjr Is a tpoelallstd field 

vhieh alas at naximiaing both quantity and quality of tlia 

•ead* Altlioui^ prooaduraa and praotlooa ara ganorally tha 

aame aa thoaa of grain production* aorao are unique to aaed 

produotloni partloularly the poat harvest prooedurea that 

are unique to aeed produotlon are qolek drying* eleanlng* 

grading, treating, paekaglng and atorage, dlatrlhatlon and 

aarkatlng* 

with an Inoreaae In the produotlon of food gralna 

through good quality seeda and adoptltui of laproved agro* 

taobnology In the oountry, the prohlem of storage la asaualng 

greater algnlfloanoe and aa auoh the study of storahlllty of 

the orop, atorage atruoturea and tha Inaaota aaaoelated vith 

atored produots Is reealvlng greater attentlwi of reaearohers* 

The loaaes Inourred In the oouraa of eultlvatlon of a 

orop falla Into two eategorles vis** losses Inourred In tha 

prehanraat atagea and that Inourred In tha poat harvest 

stages* The preharvest loaees are due to %reeds (39 per oent)» 

plant diseases (26 PQT eent), and Inseot pests (20 per oent)« 

Ths post harvest losses are by storage pesta (7 per oant) and 

rodent (6 per oent) (Muicherjee and Bay, 1975)* 



Post harirast losses of food gralzis oeoor at rarlous 

sta^a* An expert ooiamittee (Anon», 1971) sstlmated tbs 

post harrest losses to food groins to be 9*33 per oent 

ooeoring at different stages î iieh insXudsd threshing yard 

(1*68 per o^t)» transport (0*15 per oent), prooessing 

(0,92 per oent) and storage (6.38 per o«it)» In India, ths 

annual losses of food grains stored in godowns resulting fron 

inseot infestation was about 5 oillion tonnss (iTeelakanta, 

1972 )• AoocHTding to Oirish and Kri^ina snirthy (1972), ths 

losses oaused in wheat, malse, jowar, rise, barley eeoA pulses 

due to stored grain inseets were to the magnitude of 3t5t2,2 

1 and 5 per oent ztispeotiTely with an ayera^ of 2«$ p9r osnt* 

It has been reoently sstiaated by ths Pestioide Aasooiation 

of India that the annual loss due to pests and diseases was 

tfound 1^5000 orores or 18*40 jmr oent of the total produotion* 

In another loss estiiaati(»i study, Pumanaalam (1976) obser* 

ved that about 6«38 per oent of the total losses estimated 

were due to faulty storage of grains whioh were danai^d by 

inseots (2*55 peir oent), rodents (2*50 per oent) and aoisturs 

(0,68 per o«it)* fhe above review rereals the role played 1^ 

the inssots siaong the other faotors in causing storage losses, 

Ttm seeds i<̂ ioh absorbed moisture froa the atoosphers 

during rainy seaaosi in st(»rage, spoiled aore due to heat 



daHAge* derdlopiaent of free fatty aoldity, ineeot damage, 

loea of Tiability and off odour's due to attaok by 

•aprophytea ('arid ftls^., 1965a), 

Storai^ atruoturee used for storing seeds alao Infla* 

enoe the extent of Infeatatloa vhloh rarlea with the 

oonatruotlon aaterlaXs used, heat eonduotlTltyt allowing 

for aeration ete* 

Jowar (3orghua hleolor Pers) raniEs fourth In Importanaa 

aacmg the world eereals, exoeoded In area and produotlon 

by wheatt rlee and isalse only. Jowar Is an laportant food 

arop of India, aooountlng for an area of 16.964 alXll«i 

heotares with a produotlon of 8*1 mllllcm tonnea (Anon»« 

1977a )• It Is also an laportant oereal crop of Kamataka 

with en annual produotlon of 17*90 lakh tonnes whloh Is 

about 27*9 per oent of the total oereal produotlon (Anon,, 

1977b) of the state, 

Prevett (1975) olaloed that aitophlltts oi^maa(L. 

lanaous) would oertalnly rank hl|^ among the stored product 

pests* The global sunrey of pestlolde suoeptlblllty of 

stored grain pests oonduoted by the Food and Agrloultural 

Organisation rerealed that In India, Sltoohllua orygae was 

a major pest on oereals and millets like rloe, wheat, jowar, 

barley, eto*, along with Jltotroga oerealella (Oliver) and 

Bhiaooertha doalnloa (Fabrielus) (Champ and pyte, 1977). 



tJaiaaa fi»d Puttaradralm (1955) publiahed a oompre-

iiezialve list of stored grain pests and oonaidered the rleo 

veevil as a oajor pest of .jovar throughout the then Mysore 

3tate« rhey also reported that infestation started in the 

field on the standing crop of the jowar* 

fha above z^view olearly astabliahas the faot that jowar 

sustains post harvest losses due to inseot pests in storage 

of vhioh, 3.Qryg5ae dominates* Jowar* like rioe is also 

stored in both large soala and small soale for later use for 

food as well as for seed purposes* The present investigaitiaa 

was undertaken with the following aims whioh will help in tha 

small socde storages of Jowar seeds* 

1* Studies on the relative effioaoy of seven storage 

struoturea in protecting the seed from inseot 

infestation* 

2* Studies on the relative influenoe of storage 

struQJbures on the aotlon of fomigants* 

3* Determination of the optiEtum seed moisture for 

growth and develo|MBCint of a.orygaa> 

4* Evaluation of sorghum genotypes for their relative 

susoeptibility to the attack of ii»fiOiaA* 



REVIEW OF LITERATURE 



GiUiBtM II 

JB^IEW OF LIIBBAXUBfi 

Idtaratiire pertaining to relative effioaoy of storage 

•truoturee in oheoking ineeet infeetationt relative infloen* 

oe of the etorage etrooturee <m. the aotion of fUaigant8« 

optioua seed moisture for growth and development of Sitoohilua 

orvaae (linnaeus) and evaluation of eorghun genotypes for 

their relative susoeptibility to ̂ •fiC^BML ax^ reviewed in the 

following pages* 

2*1*1 laOĴ agqflg 9f iit91?Ml<ifl SQXflA 

A survey made by Jain (1965) at northern states of India 

revealed that Bitophilua spp to be predominant pests of food 

grains like, maiset ba;)ra, jowar and many other erops among 

the store peets* 

The extent of losses due to insest pests including 

Sitophilus spp in storage of food grains (bajra, jowar, 

rnaise, millets t rioe and irtieat) of Gujarat farmers was eeti* 

mated to be 1 to 3 per oent (Auren, 1970)* 

Gahulcar (1972) in his pest izifestation survey on stored 

oereals in Southern India found, among the common pests 

infesting stored oereals ..orvgae to be the most important 
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dostrttotlra stOM peat along with IrcMfoderma fyanariua 

m^%. and ^itgtrogft wrsfaJLeUa oxivor, 

wight loaa and vlahllitY of atorad aaada 

Bertraad (1941) olaimed that rioa woarlXs vara found 

daad aftar nina months of storage in staal druMi. Ocbuzn 

ft̂  al«t(1960) found inaignifioant ohangaa in aoiatora oont«itt 

inaaot daoaga and •iability in Chiinaa ooxn (SoririuiB vulgara) 

of 10 par o«!it noiature oont«it whan atorad in 44 gal. aatal 

drttsa* atorad for a period of 30 months. Btudias on tha 

relative aoitahility of oamant and aluminium bina for storing 

wheat made in India reYaalad that graina stored in oonoreta 

bina absorbed moistore J^om the aUiosphara during rainy 

season and was spoiled due to heat damage, development of 

free fatty aoida, inaeot damage and loet its riability whan 

oompared to that in aluminium bins (Sarid tl ii.«» 1965a) 

s Sarid SJL aJL*f (1965h) indioatad that the raoiature oontent 

waa found to inoreaae in wheat stored in gunny bag than in 

the bulk lot at plaeee having higher relative humidity. The 

loss of germ portion due to Lfijaacim feeding has found 

to be hig^r in graina etored in Jute bugs than in buUc. 

Venkata Bao al Ak*t(1953) found adult population riaing up 

to 35*000 per bag and weight loaa to 31.5 per oent* after 



aftar 5 Donths in gunny bag oontainad with 5 lbs of jowar 

in whioh 3 pairs of ^•finxsas. ware releaaad in. 

fiaaaaivan fi^ a^» (1966) in his reriav on amrvk idnda 

of imdargroand and about 40 kinds of aboirs ground struotures* 

statad that only in the above ground atruoturac ^•SSLIZ3&* 

one of tha major pest alon with j|.»QirgaJLfiUft, Z»Qaa%amm 9aA 

^iifiBlAifi& ware radordad and he farther oXainad that Servaaa 

and ilailfifilAifia, were able to penetrate even throuish the nud 

plasters. 

Parrathappa fil al.«, (1972) in their study on ooaparitiTS 

storability and quality of jowar in underground atruatores 

stated that in G^ige (bamboo bin) of above ground atruoturest 

there was deorease in germination from 89 to 73 per oent 

and vt.orygaa cound inoreaned from 41 to M and kernel damage 

from 2 to 12 when stored for 90 days, and he olaimad bamboo 

bin to be mtperior to Jute l^gs* 

Oirish «t̂  §^« (1972) found more spoilage due to inseots 

in the tap layers than in deeper layera of Jowar grains 

stoz^d in underground struotures called *Khatties*. 

Hamasivan SJL al* (1966) in their study oa losses of 

wheat during storage, they found 65 per oent inseot damage 
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in oud pots and 16 p9r cent In octal druae« qoantitatim 

I088 of 2*03 per oent In tins and 2*25 par oant in b a ^ 

and vaarilXad grains of 2.3 per oant in tins and 2*9 par 

cant in bag atoragas* Further* thay also raoordad 100 par 

oant ioaa of Tialiility in gana aatan graina and 65*9 par 

oant loss in vaavilXad saeda* 

BaoaaiTan aĴ  aX.** (1968) found that farmers sold only 

14*6 per oant of their total prodooa and retained the rest 

(76«6 per oant) in storage struotures whioh inoludad mad pott 

Jttta bags, tin drumst the^icaa and kuthlas* Moat of theaa 

atrxioturaa excepting tin druoa had inaeot danage by 3>ory«aa. 

B.dfMainioa m d r.oaataneaia due to preaanoe of eraoics and 

oravioaa* Tim graina stored over 2 to 6 years* the losses 

•ostainad was lowest in metal drms (16 pmr eent) thalckas 

(35 per oant) and highest (100 per oent) in open oeiaent tanics* 

Xhe reoeptaeles shoving 69 par oent to 82 per oent infestation 

of all the struoturee* metal drums was found most superi(»r 

followed by jute bags. 

Srivastava a^ al^, (1973) in their ease study oa the 

storage praotiees in villages and losses oausod by inssot 

damage reported* a weight loae of 9*7 per oent and kernel 

damage to the tune of 30*1 per cent* Inssot '"̂ iTTTlHi vas 

the predominant pest in all the eontainera along with E.dominiea 

sû <̂  ̂ Viboliuffl epp* liiQ sound grain peroentage was mors ond 

weevilled grain peroentage was less in drums and bag atorags 
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Mi oonparsd to oth@r struotures* Populatioa oount (in 50 

g« of grain saaple) was the least in oeial drama foUovad 

by gunny bag and the leaat peroeniage of weight loss uaa 

observed in aetallie dniaa* 

Oirish ^ A^« t (t974) in their survey en storage ioaa#« 

in farm stores using Tin oanister, Toimra (Baaboo bin)« wooden 

boxes and aetal drums for storing seeds* in different reginis 

of Uttara Pradesh reported that loss in weii^t of ^eat 

stored was naximuffl (0«6 per oent) in lopara where as no loss 

IMS observed in other eontainers* Further, loss in Tiid>ility 

of seed from 7*0 to 22*0 par eent was observed in diffarsnt 

stor€ige strueturss* 

Maxiaua weerilisation (10 per oent) germ aaten grains 

(15 per oent) and weight loss (4*02 per oent) were observed 

in the grains stored for 10 months in kuthalas at Bhatnagar* 

Xhe ratio between grain loss, wesTllisation and germ eat«i 

was It 2*48 I 3«73« The farmers Who storsd in metal bin lost 

only 0*4 per oent of wheat by weight (Doharey Al aiUt 1975)* 

i^iardwaj tl aL«t (1977) olaioed, in their weight loss 

assessment study in wheat after 8 to 10 months of storage at 

Uttara Pradeeh, that moisture oontent of the grain, peroentags 

of weevilisatioa, peroentage of germ eaten, peroentage weight 

loas and peroentage of germination were 11, 3«1« 2*6, 2*5 

and 82«5 reepeotiToly* 



^0 

In thttir oomparltlye evaluation of atorago binm likB 

plywood • foxTooeaent and flMiiJ) (high aolooular high danaitjr 

polyethylana plaatie) bina of 0«5 to 3*0 tormaa oapaoity 

Kriahoaaorthy and Majoadar (1978) raportad that the plywood 

bin had good (lualities auoh aa high dagraa of gaa vonhinesat 

fairly high aaotint o£ Oo^ aoououlatlont rexy laaa Jcexnal 

daaage and Tlablllty of 90 par oant even after one year of 

atorage* Plaatlo and oietal druaa were alao good bat the 

diaaadrantagea with the former waa Ita low durability aaA 

the latter waa very expenaire* 

2*1,3 iiM tiTftftt tfgjfftrial •tftraiw ptriQtwta 
an Mgfl YiiMiAliaL 

Chaapion (1930) ahowad in pine aeede, drop in germination 

from 82 per oent to 72 per oant at the and of two yeaura whan 

aaalad in tin eana and to 69 P9T oent when atored in gunny 

aaok under roof of an open ahalter* Aooording to Kriahoa 

awamy (1932) 70 per oent germination in -"̂ rfftoi vaa obaerted 

even after 26 awitha of atorage in aealed bottleot %rhere aa 

in Bor^vn atored in gunny aaoic8« the germination peroentaga 

dropped to 4 to 38 in H yeara* 

Toole 21 Al^, (1961) from Cuba olaiasd that kneaf aeed 

oottld be atOMd in 10 mil* polyethelene oontainer with no 

loaa in germination for 15 montha and at the end of 27 month 

germination dropped to 35 per cent. OocQiMroial aeed lota of 

aweat aorghum var* augar drip atored in a warehooae at 66 to 
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87*P (a) in staal druat (b) in jute bag* liiMd vith poXy«* 

thyXaiw and (o) iA oXoae me ah juta bagat ragiaterad pereant* 

aga of gamlnatioa abora 70 par oant for 27 aoatha in (a) 

for 24 mcmtha in (b) and 20 montha in (e) (?oaX, 1962)* 

Singh and Tripathi (1968) atoring aaisa aaads of 8 to 10 

p9r oant aoiatura in thiok* thin plaatie baga and aaaXad tiaa 

shovad no loaa in viability for 12 a(»itha» Further* aaada 

vith 12 par oant aoiatura atorad in aaalad tina aaintainad 

hif^aat garaination ooaparad to thiok and plaatio* 

2*u^ Ite §fftgt QX in9^9\ IflftttUlloB ftn 

Pingala (1957) in an axpariennt vith vhaat stored in 

baraboo bina plaaterad vith mad end oovdung wid 10 paira of 

l«fiC3LUa. ralaaaad in i t , reported a raduotion in garaination 

peroenta^^ from 90 to 10 at the «id of 6 aontha* Inoid<Bita* 

I ly ha olaiaad an inoreaaa in the peroantflige of holed grains 

froa 0 to 90 per eent« 

Working on the relatioaiship bet%fe^ extent of daaaga 

and garaination of Jovar (̂ '•J*4iC) infested Iqr '̂  ftmii 7ad«r 

ft, aX,«« (1968) found that inoraaaed damage by developing grab 

remilted in deoreaaed germination pareentage* 

3riTa8ta:\m ftl SbL** (1971) found in bag atoxtige, in oo* 

operative eeed etorea, a loaa in viabil ity of aeeda (jovar and 
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vh««t} to the extent of 95 p&r oeat in iisevilled grains 

and 100 per o«it in germ eaten grains* Gordon §j^ aiL»» 

(1972) found that aeede of Pinna aarkaaii vhioh were badly 

infeated by Diorvot^e^ sp« had their geminatiaa reduoed by 

5 to 69 per oent* In their inTeetigatitms on ttte aeaesflBenI 

of quality loss in wheat daoaged by Itoaaacim* Oirieh 

filL al.*t (1975) found initial ganaination of 100 per oent 

Csound grain was 95 per oent) eoming down as the ksmsl 

damage inoreased, with no gemination in the ease of 100 per 

oent danaged isemels ultimately. 

liurd (1921) found that wheat seeds with rt^ture seed 

ooat injury was often inraded by moulds* Intaot ssed ooats 

offorded absolute proteotion* Invasicm vma more rapid y/tkim 

rapture tms over the endosperm than whena it was OYsr the 

embryo* 

AoooBolation of C02 in sealed storage was observed to 

be effeotire in the xurerention of heating* inseot infestation 

and fungal invasion (Tayssiere* 1943)* 

Harrington (1960) in his emeral dissoussion on moisture 

relationship in seeds to storage oonditions» postulated that 

oause of deterioration was the looal exhaustion of food 

reserves under high moisture oontantst not hig^ enough to aUtnr 

for translooation of food reserves* Aooording to Giles (1965)t 
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air tight storage of throshed grain gsre otmpleto inaoot 

oontrolt little praotieaL auooeaa vaa aohieved in Bod 

granaries treated idth bituoen or in aealed oXay pota* 

Barragh (1971) oXaimed that when the harveeted oaisa 

oob infested hy rioe weeril at field leTsl waa fuoigatad 

in metal hina with Carhon diaulphide (CS^) at the rate of 

5 lba« per 1000 C.ft for 48 hour omtrolled the rioe veeril 

fully* Lindgreaa Ai gJL«« (1954)t in their inTeatigation 

on the relative effioiwtoy of %&a fumiganta against ^flCxsaft 

inoluding other store peats in oetal ehaaber of 100 C.ftf 

found ethylene dibrooide and ethylene diohloride to aot 

against 3>oryaaa with an exposure periods of 6 hour and 2 

hour« rsspeotively. fuaigatimi of siaise with 12*^ per oent 

Boistore oontent in a plant oonsisting of series of steel 

bins (4000 bags oapaoity eaoh) wito Aluainiom phosphide at 

the rate of 10 •? tabs/ton killed all the insset §,»QXIMM, 

and I.eaataneuffi aooording to Dories (1938)* Oomss and 

Qyeniran (1966) olained that wten f^iAigati(m of naise in an 

AloBinium silo was done using 1 i 1 £2)/CT at 1 galloa/3 

tonnes of grains with an exposure of five daya« only onm 

r.aaataittua beetle was revealed in the bottom sample« whers 

as the top showed moderate though reduoed infestatiCA by 

both ^-MTYllif fiui^ r>eaataneuq» BiiCA and 3ogs (1973) in 
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ihalr ISTttatigatlon on the ocntrol of pe«t« of stored grains 

in an alu»inlua silo found the oonaiderabla loaaes of 

phosphine gaa* espeoially through aeala at Mffaent rlngSf 

aanhoXea* inXet port!one of alio* with additional eealing 

for L f i U U A aad LfiCSaaEAua at 10 tahs/tonne were neoeaaary 

to aohie^re auooesaftil oontrol with adequate expoeure tiae in 

ooXd aeaaon* 

Kriahnaaorthy and Sheahagiri Bao (1930) found ooaplete 

•ortality of Sitophilua. S2iiafiPftSiJ)l§.» braohlda in wooden box 

of 3«5 C«ft. when treated with aixture of £S/CX (ohXoroaoI) 

at the rate of 40 Xba/2000 C*ft %rlth an azpoaovi period of 

5 *ay». 

Mnthu m d Flngale (1955) fonnd that the aixture of E3/GT 

oontroXlad the larval and adult atagee of §j»sSSUUI6. vhen 

treated at 30 Iba/IOOO 0»ft. in a gunny bag under tarpauline* 

The egga and pupae were more reelstant* fiey also found that 

£1)3 tried in gunny bag oontaining Jowar eeeda infested laj 

l*fiC£li& at 30 00 gaYe oomplete aortality of the peat* 

Lallan Hal sjn, QX,** (1964)t in their atudy on aaoked wheat 

attacked by ooaacBi store grain pests, when treated with ED/CT 

(3 t 1) and phostoxin at 20 tabs/IOOO C«ft. and 2 tabs/tonnet 

respeotiTsly, with exposure periods of 2 days and 7 daya 

killed nost of the pests, the phostoxin gave ooaplete aorta­

lity and was superior to ^/Gf, llalliday (196?) in his 
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field studies on the fumigation of atoolsed bags lined 

vith polythene of milled rioot jowar and oth«r oro|>8 with 

phosiihine found effect ive in oontrol of pests like f mrili 

y>oaatanaiim and it^doniniaa when treated vith dosage of 2 

tahs/ton with exposure period of 7 days* In their stody 

OQ assesftMat of value of phoaphiae and ^B tor omtrol of 

pests ^msaaaaUL ̂ ^ r.oastanevai in maise grain stored in 

polythene^ lined saoica. Comes gJtai.** (1969) found thsa 

to give good oontrol of store pests vith 2 phostoxin tablets/ 

150 lbs of raiise, î iere as £J>B did not penetrate the grain 

efficiently and killed inseots in upper half of the sack 

only* Prootor and Aslusan (1972) in their study on oontroll* 

ing inaeots in groundnut using phosphine in polyethylene 

lined saoka found oonplete mortality of inseot pests vhsn 

oonoentratiOQ x time produotka for phosphine exoeeded 50 mg*h/ 

litre* :niosphine fuaigati<m on riee stored in Jute bags 

lined vith polyethylene, at 2 tabs/tonne of Betia Sx-3 

relefluiing (11 gns of phosphine gas) vith 7 days exposure 

killed all the adults of ff TtfTm (Oogbum, 1974)* 

According to fiobertson (I960) reinfeetatiiui by ̂ .j 

(m maiee was observed in sacks heavily after ftiaigati(»i with 

l^ostoxin as compared to in concrete and carropited silo* 

î S/cr mixture, lEDB and Aluminium phosphide at the rate of 

140, 60 and 4*5 g/Cu. meter, respectively in Kothis, kubhlas 

and tin drums gave efficient omitrol of Sitonhilua and 

I 
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fiftigOgtrtfttI among nany othar a tort pasta (Girlah fil aL.« 

1972 )• The oontrol of latent Infoatation waa maximm in 

tin dnama* Jha^ateh (197S) ualag phoatoxla to control 

^gSMUJjiM.jai^ T ôonftiaiiffy found tho fumlgant applied at 

1*3 g/ton of vtieat with 72 hoara of expoaure t ioe, in air 

tight wooden bo»ia gave ooaplete mortality• In gunay bag 

lined with polyth^w* futaigant gave ooiplete nortality at 

1*5 g/oaok and aiailarly at 6 to 9 g* phoatoxin per ton 

gave ooaplete oontrol of wheat peata in and atore houae with 

wooden roof having 1150 Jcga of iriieat. 

2«2.2 MftYtt<» ^%i9a Qt fymlginta on imitg^t 

Undgren £&. aL.»t (1954) in their experinent on ralativa 

effeotireneaa of 10 Aioigants to adults of atored produot 

peatst found that the inseots died on different daya even 

whan they were provided with favourable foodt moiature and 

temperature of 78*? and 70 per oent relative huiBidity for 

4 days after fUaiigaUon, Funigation with BBB at 52 g/Oa« 

meter and an expomire period of 48 h would he juat adequate 

to diainfeat the odll (Share gl A2;.*» 1966)* He alao ahowed 

that inaediately after fumigation there was oent per eent 

icill in the eagsd inaeota plaoed in the ground floor and 

there was only 91 and 98 per offiit kill in the eaged inaeota 

plaoed <m I and II floors* reapeotively and this rose to 100 

per oent after inoixbation. iimilarlyt after inouhation 

nearly oent per oent mortality waa obtained in inaeota 
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oolldotdd from I and II floors inaplto of lessor aorta* 

11 ty iooedlatsly after l\mlgatlont Indloatlng thoro i^ 

that EI)3 had a delayod aotlon oa tha aurrlving inaeota. 

2.2.3 fielnfeatation in storage oontainars after 

BaTles (195B} in his oxperlaent on malae funlgatad 

agalnat -̂ffflijft̂ i with alualniua phosphide at 10-12 tabs/ 

ton found relnfestati(8i by potoitlally dan^rooo population 

of yrifr<>littB end Sitophil̂ v̂ a group. Aeoordlng to Lallan Bal 

ijl &L* I (''964) in saciced wheat under rubberised gas proof 

vhen fumigated with EB/cr at 20 lbs/1000 Cu.ft with 48 h 

exposure tii»i« there ^«s inoidenoe of 3.ory«aa emerging at 

the rate of 2 pttr kg of wheat. Maise* under ftuiigatiazi with 

SD/Ot (1 t 1) in an aluoiniun silo against X-flHtiinma and 

S.oryaaa at the rate of 1 gall(m/3 tonne %ia8 obserred to be 

reinfested after one oonth and after 2 monthst a "damageable 

population built up** was seen (Comes and Qyenir%in« 1966). 

2.2.4 mi9Qt Qf Î Affilgantu w Mt l OTrala^lifla 

iioaroh end Cotton (1930) olaioed that the mixture of 

SD/CT (3 t 1) did not affeot Tiability of wheat seeds regard­

less of oonoentratl(m» the length of expoaure and moisture 

oontent. Caswell and Clifford (1938) found the grains of 3 

maise varieties saoeptible to a fiaalgant EB/CT when tested 

at 10« 20 and 40 ml/ou.ft. of storage spaoot the seedling 

growth IMS rsduoed. 



J8 

Girish sX §X.»9 (1972) in tlMlr roTl«w reraarlcad 

that, vhaat, jowart bajra, aaiso, paaa and beana aafflplaa 

with diffarant laoiatura oontanta vban fUsiigatad with BH^ 

at 60 and 120 ag/nr at temparatara of 82«d4*F with axpoauva 

tiaa of 7 days* did not affaet germinaticm* 

Aooordlng to Zutahl (1966>t phoioxin had no adrerta 

affaot on garminatlon of the aaada aran at ?*3 tiaaa hlghar 

doaage and the expoaura period MUB gX'^Xi^ Fla aXae pointed 

otit that in oartain oaaaac the ftuaigant inoraaaad garaina** 

tiim oapaeity of aaeda. llout and Mohanty (1967}t olaimad 

no iapairaaant to rioe garminatiim BTBn after the axpoanra 

to the highaat phoaphlna oonoantration of 5 agAitra for 72 

hour* 

2*2,5 gOT40ily Of X f̂fiiffffltl 

^ond %X &L«f (1967)t in hia axperiaant on the influanoa 

of oxygen on the toxioity of fuaiganta to S.^tranarina. 

found an inoreaaa in toxioity with daeraaaing oj^gen eonoan<» 

tration until the later waa raduoad to one per oant in 

atoraga atruetorea* 

, Ptmj and Girlah (1969) olainad thatX EBB vaa noat toxie 

to both larvae and pi^ae of LtSSaOSXiM, followed by CS^ and 

£D/OT. 
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Grain noitturo plsgr* a T«ry vitaX rola in sAldng tht 

kaxnela mioeptlble fox* tbe attiuA: and dertlopaent of st'Mmd 

grain pasta* Mathlain (1938)« in his luraatlgationa on 

biology and oontrol of l*S£2juia> thowad that ilia lowsat 

Boiatora ooni«it that paraittad davalopnent and oripoaition 

waa littXa under 10 T^BT eant, liiXa apaolaa reproduoad nor* 

aMlXy in w^aat with a noiatura oontant of 9*9 par oant but 

•oaroaly did ^Ai»n i t waa 9*3 par oant. Ohattarjaa (1955) 

olai«ad that at 12 par oant aoiatura oontant the per o«ait 

daoage waa high (30*2 per oant)t at 8 and 2 por oant noiatura 

oontwit tha damage waa 18*4 par o&nt and 12*6 per oant rat* 

paotiToXy* In the aama axpariownt he found tha hi^eat and 

Xowaat %rai^t Xoao at 12 per oant aoiatura oontwit (7*5 par 

oant Xoaa) and 3*0 par oant noiatura oontant (4«1 par oant 

Xoa8)t raapaotiiraXy* Howa (1965) fixed the miniaum raXativa 

humidity for inoroasa to epideaio xwabera of §-flrYHg <m 

earaaXa* at 60 per oant* v/hiXe reriawing the worlcdooe on tha 

affaot of ffloieture oontant on deyaXopnent of atora paata* 

PingaXa and Giriah (1967) ramariced that optinun oondltiona 

ware XargeXy obtained ii^en noiatura oontoit waa H psr oant, 

tha Xoweat huEOidity at whioh %#eaTii8 were daraXopad waa 60 

per oant in 3«eryaaa and moiatore oont«acit had to be in axoaoa 

of 12 ifor oant i f rapid muXtipXioation of waaviX waa ra<tuirad* 

Aoeording to ^ourita (1967) whan ioaatura stagaa of ^ j 



20 

v«r« r«ar8d at 10 par oent as ooapared to 14 per oant 

food aolsturo omitant, the rosultin^ adults ware algal* 

floaatly Io%«sr faound* Mookhorjae ftlfibU* (1968) olalnad 

that the damage In paddy, wheat* malae, barley, jovar and 

ba^ra varied from 0 to 70 per oent, 0-100 nor cent, 0*100 

per oent, 0*5 per oent, 0*22,7 per oent and 0*11 per o«it 

reapeotlTely, due to S,ory«ae in the seven different eoolo* 

gloal sosAfi of the oountry* Population Inorease at 73 por 

oent &H and Xoweet at 60 per oont and 90 per oent i^^i was 

found and It was oonoXuded that 15*2 per oent moisture 

oontent as optlnuia for favouring t'm developaent of •̂fiZXijat. 

(Karanslngh &|. 3L«« 1973)* Karanslngh ftll^L^t (1974) olaliasd 

the ovlpoeltlon and developaent of ^stxxMBL lA wheat to be 

best at 13«0 to 15*3 p^r wsat au>lsture oontent* All males 

variet ies , aooordlng to Karan 31ngh si, fti«, (1975), vers 

Immune to the attaok at 43 per oent HIi, poor ovlposltlooi at 

60 per oent &H and optimal at 73 per oent B.i* ^Ishnasurthy 

et al». (1976) were of the view that there was Inoreased 

pereentage of dataage with Inorease In molsturs o<mtsnt In • 

stored seeds showing 36, 33 sad 69 per oent damage at low, 

medium and high moisture oontent respectively• Thsy also 

found that bhe paroentage weight loss In seed during storing 

Inoreased from 33 to 34 per oent and on to 68 par oent 

with Inorease In seed moisture oontent* Biyagarajan (1980) 

In his seed moisture atudlea on K^iSSdMiSiSk found wider 
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d«v«Xopii«ntal period «t highest and Iow«at grain aMlatura 

ooat«rita aad optinal at 19»3 to 13«0 per e«it grain aoia* 

tore oontttitei further he found ttte highest growth index 

at the aboTe optinal grain ooiatore Xarala* 

Pant tl ai«t (1964) in his atndlea on ralatira raals-

tanoe of isaise irarieties to g»orygaa found that no Tariety 

vaa ooapleteXy reeietant to the attao^ of paat* Zha aaada 

of Oanga 101 hybrid* Peoean hybridt Hadrapur D«:r*0«, 'ialan 

viiita B.r.O. and &aagft-1 hybrid ware aignifioantly Xesa 

auoaptible while rest of the Taxietiea ware aora anoaptibia, 

the moat auoaptible one being udaipur white D*r«C, Sang 

and Pant (1965) in their atudy on relative auoaptibility of 

64 pure linea of aorghuB to J.oaatanaum grouped depending 

VLpoa. the analyaie of Tarianee into A olaasea depending on 

degree of auoaptibility* Ihe arerage number of adulta obMur* 

•ad (m I, XI and III are 2*1, 7*1? and 14«>20 and number of 

•arietiea included are 3» 13 and 30 raapaotively imdar theaa 

oatagoriaa. Pauline and Bovay (1965) olainad that the aorghum 

l^otypea vrere of two types* nasiely, with Titraoiui endoapera 

and oealy endosperm• l^e aeeda with pradoninantly Tltreous 

endosperm were less attaolsad by WOSTII than those in i^ish 

the majority had a mealy endosperm. 3asd8 of vitreoua 
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•arietlfts had lower aoiaturo oontcnt than oaaly one* at 

the eeae hunidlty Xevel* The eeede examined 1^ X«ray 

ahowed, aignlfleaatly sore eggs in eeeds of the isealy timn. 

of the TitreouB variety and they inferred that hardneae 

of the aeed wae the principal faotor reapooeible for reaia* 

tanoe to weevil attaok* Puttarudrappa ftl aiL*« (1971) found 

11*96 to 31*54 per eent aeed dai&age in nine Tarietiea of 

eor^UA with the populati(m avaraging 7*20 to 21*23 l*iUC£tti/ 

bottle* Aa per the report of Widatroa §X ftL*« (1972) total 

beetlea ooerged and total imi^t loaa ware good iadieatora 

of aooeptihility* stevana and Miila (1973)t oonparing teoh* 

niquea for aoreening aorghua for reaietanoe to rioe weevil 

found free ohoioe rand on diatribation and no ehoiee oonfined 

teata to be equally good for evulaating reaietanoe* Inaeet 

developments period waa oorrelated with the ei&oeptibility 

of the varieUea* Grain aise, protein oontent and hardnaaa 

of the grain did not ae«B to have diraot bearii^ on the auoe* 

ptibility of the varletiea (Shokbar and Gupta* 1974)* 

3hatia 2^ a^*t (1973) rated the varietal reaietanoe on tha 

baaia of relative nuaber of adulta eaergedt wheat varietiea 

were aoreened on the baaia of number of adulta of %tanrmtm 

that etterged froa the oolture and the tiote talc«x to reai^ 

the adult etage (Chahal and iiabh Singh, 1973)* £out $1 S^*t 

(1976)* teating rioe againat ^*ory«ae* found the Bajeawari 

waa the aoet a:id Yijaym the leaat suoeptible aa indioated 
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bjr ««««Qr«Bente on the duration of daTolopncnt of ombor 

of f i m t genoration adults that oi&orged and found nagatlTt 

(-TO) oorralatim batvean the hardaaaa of the grain and 

•uoaptihillty* Grains of tha aora auoeptibXa variatiat 

produead ha«ri&r adultst but tiMra t«a no eonaiatant rala* 

tion betwaan auooptibility and the oontcnt of ataroh and 

protein in tha grain* Krlahnaaorthj si, al̂ «t (1976) olaimad 

that the largaat population of - ffTfliift vaa preaent in eeada 

of 1^35-1 (60) followed by C3iî  (22) and CSĤ  (19), while 

C3H-5 and 03ii»2 had leaaer inoidenee (15> 12 and 11 reapee* 

tively)* the peroentage of damage was loveet in M*35«-1 

(22 p9r emit) followed by 03ii»3 (34 per oent) and the daaage 

waa aore than tha 60 par oent in other hybrids. Ihe per eoat 

aeed loea was greater in i^brida CSa-i, CSij*2, C3ii*3 and 03li*4 

(19 to 24 per eent) than in hybrid 0S.i»5 and rariety M*3$«1 

(both 14 per oent)* Ooraiawaray et.a^*« (1976) aoreened 

•orghua yarietiea based on nuBiber of adulta emerged froa 

100 seeds and found oh^uraoters auoh as seed oolour« seed 

weight tsaA seed voltune had no aawooiation with the relative 

inoidenee of ^•SSSJtaSL ^^ sdao showed that seed hardness had 

a negatiTe eorrelation with auitability or oth^rwiae of 

aorghun* 
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HAI&iiUh hSJ> Mî raOBS 

Ixnrestigatloa on the relatlva effioaey of storscA 

struoturtt in ohaoklng tha InMOt Infestation cm stored 

sorgtiuB seeds, tbeir relative InfXaenoe on the effeotl-re-

ness of fumlgonts in the oontrole of Bjtophilus orygae* 

deteroination of optiaial gr iin aoistiura in sorit̂ iaa for riee 

veeviX infestation and development as well aa soreening of 

sorghum genotypes for their relative suoeptibility to in* 

feetation hy U»ory»ae were oarried out at the departaent of 

•ead technologyt Agrioultural Coilege* Sengalore daring 

1979-80. 

%1«1 ^toa? m thg rftia^lTB gf̂ AOMY Qf till 

infaatatimi in atorad gtMPflham aaeda^ 

With a view to ooapare ths relative effioi^y of sevtti 

storage struotiures, namely, oetal bin, plywood bin, plsstio 

bin, gunny bag lined with polythene, vadai, oarthem pot and 

baQboo bin, some of them being widely used in the rural areas 

and other improved storage struotures whioh are in oae/ocming 

into use, models of these struotiires (Pig. 1*7) vosre made* 

The dimensiona, volucie, seed holding oapaoity, shape, eto*, 

of these aodels are furnished in table*! aad are briefly 

desoribed below* 
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Matal bin 

Storing in sastal bin ia oomraonly referred to by the 

fanners aa Droa storage in our state* This drua storage 

oould be ^an all over the state where in Keroeine aetal 

drura or in aophalt or ooal tar drams are used for storing 

•arious kinds of orop seeds and grains* Ihese struotures are 

oaualXy indoor type beoause of the reason that the bin is 

made ap of Galvonised steel sheets v^loh is good oonduotor 

of heat» this property being not desirable with the materials 

used in fabrioaticMi of storage bins* Hetal bins are olaimed 

to oe moisture proof* air tight and Itrng durable and enables 

easy portability* Cost is relatively more than any of the 

other struotures* Hetal bins usually are fabricated and 

supplied by KAXC (2iaxnataka Agro*industries oorporaticm)* A 

bin of 0 to 5 tozme oapaoity bin costs as muoh as 1^210* 

i'lyvood bin 

This struoture is developed by the Indian plywood Indus<-

trial Hesearoh Institute (Iî 'Xî I), Bangalore* Prooeased and 

treated wood is used in the oonstruotion of bins of varying 

oapaoity froQ siall (0*3 tonne) to relatively large oapaoity 

of 90 bonnes. The storage bins of indoor and outdoor typest 

oircular and raotanguXor shape| pre-fabrloatsd« Icnookdown and 

portable varietiest and for insitu oonstruotion are available* 

loportaat properties such as ntm-oorrosivenese aod resistant 

to acidity and salinity are attributed to the plywood bin* 
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Hiese struoturea are oooslddred to bo 3»}arly Imporvlous 

to (aolstitrs aid gaa. 4 bin of 0*5 tornia oapaolty oosta 
10 

2U.130 and/fonne oapaolty oosta as* 1430 during 1978* 

PXaatio bias 

PlaatlQ oyllndrloal baokats and small druaa with lld« 

are used to store the oeads/gralna as welX as prooesead 

food materials at doaastlc loysl and grosaery shopa, Plastio 

bina are iaio%si to be moiaturo proof and airtii^t but vulna* 

rabl6 to firat it is -v^ry auush suoeptible to h©at and fire 

haaardars* It is durable and easily transportable* It 

oosts lees)^ but this structure is not produoed as a storage 

bin oomiseroially* 

<h«iny &M XXm^ yitft mlY^mUm, 

Ckmny bags or oloth bags lined with polythelene sheet 

are being usually used eoomereially to store seeds in seed 

industry* Few kgs to many totmee of seed are stored in these 

as in cap storage adopted by Food Corporation of India* rhs 

struoture is not rodent proof nor fire proof* It is QOistura 

vapour proof* ^he interlining with polythene fila is believed 

to wurd off cross infestation* f%inly used by aeed dealera 

in the atate, the ooat of the structure is cheaper than any 

of the above mantioned structures ie*, !^ 8 to 10/bag* 
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OoomoaXy oalled as ^akalUf Hadeke end î anâ sit thoae 

stsnijotuarGs are oada of burnl aiKl unbiumt; elay and made t}y 

villa^ pot nakers to the ddsirable oapaolty. Varying in 

«hap@ froQ oyllndrloal to round t these stmotores &»y be of 

tm& pieoe or thiree or four ringst Joints being sealed with 

aued* Ihe structure with liigher oap^ity are usually with 

both ends open* ^he diaoeter of the oentral ring is bigger 

than th^t of the bottoia and top rings and the whole strtas* 

tujre loolcs like a barrel* J^ bottoa aost ring has an open* 

ing to serve as an outlet* The inlet is nonaally eovered 

with a thin stoz^ slab* l^e oapaoity varies froa ?00 kg to 

1000 kg* The cost of vadai varies tram rupees 60 to 75/piees* 

Seeds and grains of food crops, pulses, oilseeds are stored 

in these structures* Hat d«image is not noticed in these 

strubotures and are not known to be air tight* 

garthara pot 

CosisKmly called as Galagi, Madeks and Calasige, the 

storage structures are oade of burnt day* % e y vary in 

shape but us'ially be rou.nd. narrow opening inlet at the top 

is normally covered with burnt clay lid* The capacity •arise 

froo 5 kg to 200 kgs and eaoh piece costs about is*2/- to 20/-* 

struetare are imown to be air ti^t* 
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Bamboo bin is known in the rural aroaa aa 7h<»b9« 

i<£adii£0| Xhadiket -^onaka and Gtuosii* Thsse are indoor 

oylindorioal struotur^s tsado out of baoboo 8plit0« woran 

to give a oircolar barrel ahapad atruoturea with <ma sida 

or two aida baing open* The atruotura will be plaoed in a 

oomar of the house and plaatared 4 the baae as well as 

aides with aud or oowdung* rha floor of the houae will b« 

the floor of ths atruotore, outlet aad roof are not proTidad* 

After filling the grain, atruoture nre oorered with paddy 

straw and plaatared with mud or oowdung* Ihe oapaoity varies 

from 0*5 tcm to 1*0 isetrio ton with the approxisiate o M t 

varying froo ra»20/- to as. 50/- a pieoe. Life of the strue* 

tore depends upon the maintenanoa* 

3.U2 CSIt»l seed 

CSi:i»i, hybrid jowar seed was used in the experioent* 

the seed, produoed in aom&̂ r 1973 vraa obtained fron a seed 

producer at Kalur in *nekhal taluk. It waa thi^ fumigated 

before thB start of the expt^riaent and following observations 

on the seed were gatheredi 

Initial aioisture o on tent « JM̂ OQ per o«it 

Initial germination • Gl^OQ^^r oent 

Thousand 3eed weight • 30*76 g 

Holed aaeda due to inseot , Q g ^^^ ^^^^ 
eaergmoa 
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3«1*? Taat inaaat 

Eioe ve«Til« §L»Q£SUaSL (otarouIlonldae« eolaoptara) 

iNUi used in the study* In i t ia l ly the inseot vaa obtainad 

from Oentral Food leohnologioal Hesearoh Inst i tute (CFIEI), 

Hysore. Xtes inseot was tiien eultured on jowar seeds for 

further needs in tiie struoture* 

5*1 •4 In tHe experiment eaeh storage stnioture was 

f i l led with 3 ^ of CSrl-i hybrid ^owar seeds and 50 inaeots 

of 15 days old d.orygae were relea«id <m thea* The etrootures 

were then sealed apropriately iqr using oellophane tapes 

(foetal bins, plywood bins) , plastio in^ilated sMtal cl ips 

(Guimy bag lined with polythelene) held along the fold* and 

with red earth oowdung slurry (Vadai, ^arthern pot and BaiBboo 

b in) , the esven treatments were replioated thr ice , i^e 

studies were siade for a period of five months* rhe data 

oolleoted &a. the following aspeots were subjected to s t a t i s t i ­

cal analysis* 

3*1«5 Sampling 

For the purpose of obsarvatione, samples 300 g of seed 

was taken at randoa from different places and from different 

depths using i^al l t r ie rs* ' ^ e r the a^ialysis of the saaplss 

for different pas'S^aetere, Vm sampled seed material \mM returc^d 
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back to the respeotive atruoturea except for 5 g of aeeda 

whloh was utilised for estimating moisture percentage BB 

well aa 400 aeeda for germination teat* 

5.1.6 Obaervatlona 

the following were the obaervationa made on the aample 

drawn trom all the treatmenta every month, 

She atruoturea were a'oaJcen well before aampling. Three 

hundred gram of aeed waa aampled out and sieved for aeperatlng 

grain and beetles, live and dead beetles were counted and 

recorded. The live and dead beetles were transfered back 

into the reapeotive storage structures after counting, 

b) Per cent adult nibbled and holed seeds 

100 seeds were piciced at random from the sample, drawn 

every month from each treatment atruoturea* The seeds wera 

observed individually tmder bright li^^t for the nibbling 

damages such aa aoratohea and mrapix^a by S»oryzae whioh 

waa expreased in percentage* 

IhB same 100 seeds selected for adult nibbling damage 

observation were observed individually for emergent holea 

caused by the adult beetle while emerging out of aeeda and 

was expresaed in percentage* 
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î housand soeda were randcody ommted oat of ths monthly 

aaapie from oaoh treatiasnt 1^ ualng ooiiatlng board (Flg»8}» 

jRia initial weight was reoorded in gr^ana. ^iDsaquantly 

siiailar observations v^re laada at monthly int^nral* Iba 

differenoe between two suoh observations is the weight loss 

( in grams}* 

^0 find out the affoot of inssot damage and storage 

struoturs on seed ^rmination* the lattar was tested • fha 

isathod adopted was by *pap@r towelling* aethod* where in 

100 seeds (Fig.9) replioated four times obtained from the 

monthly ssaple of eaoh strooture were 8ub;jeoted for ges^ina*-

ti<»i test in genaii^tion oha&ber. Tim temperature and rela* 

tive huiaidity of the genainator were maintained at 25-30'C 

and 35 to 90 per oent Bli, respeotively* Two eounts were 

made, the first being on 5th day and the seoond on 10th day 

(Men, 1966)« tfumber of normal, abnoriMl, and dead and 

diseased were oounted and expressed in peroaitage, 

e) >%fla Bftisturg ia p^rqgfttMfl 

5 g of seeds was set apeurt from mcsithly scrapie drawn 

from each struoture for estimating the p&r oent seed moisture* 

The moisture con twit of tiie seed was deternined by the 



ing.d. a««d oouatlng boftvAl 
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' g rar lae t r ie method*. PIVQ g Mods were heated l a an 

a leotr ioal ov&a laaintained a t 130*0 (•S'C) for a period 

of tvo hour8« ShQ final weight vaa raoorded and tba 

molstura ocmtent was oaloulatad In peroen tags on wet 

baala* 

to imov whether the storage atruoturea axaroleod any 

Influence on the total developmental period, a study waa 

oonduotad where In 5 palra of one day old beetiea were 

encloaed on 20 aound Jowar aeeda In a 3 cna x 2 era glaaa Tial 

for a period of 24 hoora* At the and, the heetlea were 

reBxrired and the vlale with aeeda almig with egga plaoad In 

reapeotlve treatment atruotttrea. ^& tlste of emergenoe of 

lieetlea were noted and froo there, the to ta l daTelopoiental 

period waa ealoulated* 

to daterralne the popiilatlcm build up over five months 

period In different treatment atruotures, the mitlre 3 ^ 

aeeda were aleved and the beetles were eoUeoted In a tray* 

The l ive and daad beetles were oounted and recorded for eaoh 

atruoturea In a l l replloatlone, separately* 

h) liffisa m weight of seeds a t the end of atudy 

Ihe loaa In weight suffered due to Infeatatlcm by 
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S.QfvgaB In different atorage etruotures* the oont<»its 

of eaoh straoturea were slavad so as to separate a l l the 

beetles and tbeir exorsta from t i e seeds* rhe seeds, then 

was weighed t tm walght of 400 seeds and !> g seeds takim 

out for gex^ination teat and moisture content estioations 

respeotiveXy during a l l the five months were added to the 

abore weight* ilie loss In weight of 3 M:g of seeds was eoispu* 

ted by deduotlng the weight of eeede noted at the end of 

study in eaoh struotures* 

3«? 3;nflaaaee of storage structures on the 

A study was oarriedout to determine the influanee of 

different storage struotures on the i l l a t i ve effeotlTeness 

of two fUBiigants dxirir^ 4prll*July 1979* ?or this purpose* 

the seven etoz^ge struot^ires mentioned and desoribed ear l ie r 

were used* Saoh straotuaw was f i l led with 3 itg of C3ii*1 

hybrid joweur seeds,(3«1*2)« Into eaoh structure, 250, 15 

days old, unsexed 3,oryaae beetles were released* Tiimntyfour 

hours after release, fimlgatlon was oarriedout using two 

fumlgants namely iiM and D/cr at 0.409 kgs/lOO 0*tf and 

2,727 kgs/lOO Cm respeotively* Ihe dosage required per struo-

ture was oomputed volum-a/volume basis (?able*II)* The swasured 

q\Ukntity of fUmigants y&B administered into abserbcsit eottoa 
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tikhl9 ?7o«IXt Dosage of Ftinigants 

3torttg« struoturos 

1, Hdtal bin 

2« Plyvood bin 

?• PXastio ocmtalnsr 

4* Oaaay bag lined with 
polythan«(fOO gau£^) 

$• Tadai 

6* Kart^rn pot 

?• Ŝ aimboo bin 

Vol.in 
C.mt/ 
(c.n) 

0,0061 
(0.2139) 

0.0097 
(0.5407) 

0.0052 
(0.1822) 

0.1126 
(1.474) 

0.0046 
(0.1615) 

0.0077 
(0.2716) 

0.0070 
(0.2466) 

fuaiganta 

Btyruo-
tura(aX) 

1.47 

2.55 

1.25 

10. ia 

1.11 

1.87 

1.70 

otora 
(nl) 

0.14 

0.22 

0.12 

0.95 

0.10 

0.17 

0.16 
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wool oa a pleoe of paper kept im aurfaoe of s@o<l mass and 

then struoturea v/ere olosad and aealed appropriately* 

Cellophane tape was used to seal the laetal bin, plywood 

bin and plaatio oontalner. Tim polythene bag (lining) waa 

heat eealed and the outside gunny hag was folded and seoured 

with a rubber band* l^m vadai« i^arthern pot, and 3â aboo bin 

was sealed at in le t ualng slurry made up of oowdung and rod 

earth In 1 t 1 proportlcm* The traatmanta voire rejkioated 

two tlaea* After an eseposure period of 3 days, the following 

obaerrationa V9T& aades 

1* Extent of laortallty of beetlea among 230 beetles 

releaaad after 120 hours of expoaure* 

2« titm taicen for death of residual populatl<m of 

the beetles* 

3* ?ero«)tage of damage to seeds aa influenoed l^ 

struetures and fuaigants* 

4* Bffeot of struoturea and foffliganta on iMod ger* 

mination expressed in peroentage* 

After abore observations the seed staterial was returned 

to respeetive stoi^ge atruotures and then struotures were 

sealed at in le t portions* One and half month l a t e r (46th day) 

the structures were opened to reoord the following observatiixist 
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1* NoBber of beetXoa foond emerged* 

2« Por oeat adalt nibbled and holed eaade* 

5* Paroantaga of gerotlnaUon* 

4* Xioae In waii^t of stored Jowar 

1!he data was atatiatioally analyaed* 

3*3 Jeterraination of ootlmam Bead aoiatura for 
the attaok grovth and davalopaent of C.orygaa 

To determine tbe optionam seed moiature, for the develop* 

ment of S»orygae. an experiment waa o^iduoted during January-

March* 1979* In whioh adequate quantity of jowar aeeda with 

an initial aoiature oantent of 11 per eoat* apread in petri* 

dishea, were kept in deaaioatora laaintaining different rangea 

of relative humiditiea by yirtue of aaturated aolationa of 

appropriate aalta oontained in thoae deaaioatora* The diff­

erent aalte uaed were as followst 

Salts 

BH oaia-
tenanoe 
in "^r 
oent 

Zino ohloride 10 

Potaasiuffi acetate 22 

MagnesiuBi ohloride 32 

Potassium carbonate 43 

Magneeium nitrate 31 

Salts 

Sodium nitrate 

Sodium ohloride 

PoteuBaium ohroiBate 

Potassium nitrate 

v/ater 

BH aain* 
tenanoe 
in per 
oent 

63 

75 

86 

90 

100 
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A8 the !30ietur« content of the «e«d was gr«atly 

infliMnood b/ tha Burrounding ataospharlo huialdlty and 

%hvM seeds with differmt aioistare eontent was obtained 

in differeiit M vtiioh uere dotertalaed by 'dry oiran method' 

(*JHoa, 1950). Four %feeics after tntroduotlon of seeda Into 

thoee aurrounding atmosphere* As it look a maacimua of 8 

days for the seeds to attain eqailibritua nolstore oonteat 

(henoe forth refered to as £:MC} through deeorptlon and 27 

days through adsorption (Kangaswamy« 1973) in oaae of ̂ lowar 

seeds, a safe lintit of 4 weeks was alloMid to feoilitate 

the Jovar seeds to attain î lC tdth oorrespoading relatirs 

hoaidlties, '^oh oondl&ions grains ntisbering 50 vers then 

introduoed into speoimen tubes o f ( 5 < » i x 2 o a ) alcvig with 

3 pairs one day oW 3, pry see beetles atid irapt in the respeo* 

tive desaioatcnre* Altogether there were 10 treatments rep* 

lioated three tisea* fter one day, the beetles viere r^o^v^d 

froa the speoisen tubes w:iioh were then ooyered with fouelin 

oloth* Total dsv8Xoi»iental p.rlod, immber of beetles 

emerged, por oent suiult nibbled and holed seeds were recorded. 

The growthi index was oooiputed am par method desoribed by 

Panj (1967). 

5*4 amliaaUm QI agyflUmii ^w<?typgg fpr Va^ir 
gflltUTt gftO?p^4^Uity %9 ttm ^UW^^ QX, 

a,QrVjKaa 

^Tenteen sorghun ^notypes wero soreened for thair 
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roXative ouoeptlbility to g>oryg»e during fteroh*May« 1979» 

The genotypes, ooaprlalng hybrids* Tarieties and inbred 

vsre obtainsd from aorĵ uni breeder. Regional iiesearoh 

Station, UAS, l^arvad. rtiese were £ree £roai inseot infiista* 

tion in i t ia l ly , rhe 17 g«iotypes tested were C3ii*1, CS;i»2, 

C3;i-5, Ci)i*6, CS5541, 3B-401, 3B-461, 3J8-905, 33-1066, 

33-1079• A,3,0,1),E,P a'ld 148. 

the eeeds of a l l gwiotypes veire ooaditionod at ?0*C 

under 75 par oent i^l for 10 days to zaise oolsture eontent 

to 13 to 14 pQT cent as suggested by Singh j ^ sk** (^9^)* 

Hound plastio germination tray (Fig. 10) was divided 

into seventsflsi ooapart&ients by ereoting oard board pieces 

at the peripl^ry of the tray, th^i oentre of the tray was 

iicept open without any dividing wall whsre O.orygae were 

released. Five gram eaoh of 17 genotypes were kept in eaoh 

ocmpartiiMnt and 200, 7 days old beetles were relesMd in the 

centre. ThB 17 treatments, were replicated thrice, rray was 

covered with a see through polythene on which pin holes vmrm 

made for the purpose of aerati<m. ĥsmber of beetles congre­

gating at eaoh genotypes was noted every day, over a period 

of a vraek. At the and of this period of observation, seeds 

of 17 g€Kiotypes viere eaoh trsuneferred into the apeoimen tubes 

(9CQ X 2oa sise) and covered with muslin d o t h , rhe study was 



Pig. 10. Random distribution test for 
genotype s-plastic screening _ 

box with reqiiired compartments, 
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eonduoted at 23 ̂  2*C under 75 per o«it &U Tho rslatlVB 

•uoepUblllty was dsterilnsd thust 

1* Muaber oX beetles congregating at seeds of 

genotype of eaoh on every day over one week* 

2* iTamber of i;̂ etle8 etaerglng oomienolag troa 

24th day after enoloslng seeds* 

^« Per cent adult nibbled and holed seeds. 

4« Heduotion in weight of 3 g of seeds (in g)* 

3«4*2 :ifl fffwiffg, gfflitftea u a t 

Utiaer this teetinr situation seeds of 17 g^otypes 

were soreened for their relative siu}eptibility to S.orygae 

by enolooing 5 g of oonditioned seeds along with 5 pairs 

of 3 days old S.orysae in a *$om x 2om* speoiraen tid»e« ^Vfter 

one day* by vhioh tine egg would tunre been laid, the beetle* 

were removed froa the tubee \^€& were then covered with 

Duslin oloth* The esparisent ooneisted of 17 treatments 

and was rejbioated three tifflss* and was oonduoted at 28 • 2*0 

and 75 per oent Bli« leh amount of relative saoeptibility was 

based on the following observations. 

1. Nvusber of beetlee emerging from 5 g seeds. 

2. Weight of 5 beetles. 
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3* Total developaeatal period (days)* 

4* Per ottit adult nibbled and holad aaada* 

5« Boduotl<m in weight of 5 g seada* 

flia data was sub^eotod to statistloal analysis and 

iTBriatias weire groupad into least 8uoaptible» moderatsly 

suoaptibla and iil^^y suoeptible eatagorias based oa mean 

and standard deviation* 



EXPERIMENTAL RESULTS 



OiUPisa IV 

4*1 Syaluatioa of Storage atruoturaa 

the study to evaluate mmai storage struoturea (aodals) 

naoely metal i>ln« plywood bin« plaatXo biut gunny bag lined 

with polythene, Tadal, earthem pot and basboo bin for their 

relative effioaoy in effioient seed storage and protecting 

eeeda fr<m insect infestati<Hi ims carried out over a period 

of five a<Hith8« rhe results are detailed in Table III to 

?II. 

4.1.1(a) Wn BggUq§ 

Ihe sample drawn froa all the ssven storage structures 

revealed the minimua number of living beetles in gunny bag 

lined with polythene during all the five m<mths of study 

period (2.00, 38.66, 78.?3t 135.66, 200,66). The isaximuia 

ntuBber of living beetles were found in bamboo bin during all 

the five oontoe of the study (5.66, 67.66, 131.00, 254.33* 

299.66). 

lone of the storage structuzea differed significantly 

between thosselves during the firet month. However, in the 

subsequent mimths gimny bag lined with polythene, plastic 

bin, piyvood bin and metal bin although did not differ signi­

ficantly among themselves but differed significantly trtm 
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iMUBboo bin* eartheim put and vadiai, th«it ranidng of tho sto­

rage atraotares baaed on this panuaeter was thust gunny bag 

llnad with polytliene > plastic bin > plywood bin > ostal bin> 

yadai > ecurthexn pot > bamboo bin* 

£h& highest number of dead beetles was recorded in gunny 

bag lined with polythene (1.00, 11,00, 22.85t 39»33f 57«66 

bsstlee) during tha entire five months period whioh was signi* 

fioantly superior to bamboo bin whioh raoorded the lowest 

(0*00, 3«33» 11.00, ?1*66, 38*00 beetles) number of beetles* 

HoweTert during the first month metal bin (1*33 beetles) had 

a slight e d ^ over gunny bag lined with polythene (1*00 beetles)* 

In the sseoiid month, treatments showed no si^fioant difference 

among themselytia* IXuring third and fourth months a significant 

difference was noticed between gunny bag lined with polythene 

(22*33 and39*33 beetles) and bamboo bin (11*00 and 21*66 beetles) 

and earthem pot (11*33 and 22*66 beetles) reapeotiTely* In 

the fifth month no signifioant difference t^a noticed between 

or among the first four atruotures (X^- T^) tut ^inny bag lined 

with polythene (37*66 beetles) differed aigaifioantly from 

earthem pot (37*66 oeetles), bamboo bin (3B*00 beetles) and 7adai 

(41*53 beetles)* biased on the abore two parameters living 

and dead beetlea, the raaults have revealed gunny bag lined 
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with polyth«ae aa tbe superior atriioturd followod ^ 

pXaatlo bini plywood bin* metal bin, vadal« earthom pot 

and baraboo bin* 

4.1*2 

^•1,2(a) Mall n4ftl?liM 

aaaulta of the atady on ttm paroantafa of seed da îagad by 

adult nibbling revaalad that tha aoad deeaaga waa minimuffl in 

plywood bin (13«33t 14.33» 24.00, 31.66, 39.33 per o«it) md 

maximum in baraboo bin daring a l l tha fivn laontha of study 

(20.33f 22.67, 35.66, 46.00, 59.66 per oant) . 

Daring end upto f i r s t thraa months, the diffarenoa betvean 

plywood bin, matal bin, plaatio bin and gunny ba^ lined with 

polythena was not signifioant but they differed aignifioaatly 

frcKB vadai, earthem pot and banboo bin. i!owev@r, during the 

fourth month plaatio bin (29.33 par oant), plywood bin (31*66 

per oent) and m^tal bin (32.00 pet o«at) ^^re on par but 

differed sigaifioaatly from gunny bag lined with polythena 

(3d*(^ par o^nt). fna l a t t e r was an par with radad (43.00 par 

oent) but differed aignifioantly from earthemi pot (43.00 

p&r oent) and baaboo bin (46.00 par oent) . In the fifth month 

plywood bin (39.33 per oent) differed from oatal bin (39.66 

p&T oent) , plaatio bin (41.00 per oent) and ^̂ unny bag lined with 

polythena (42.33 per oent) in i t s perforaanoe of keeping seed 

damage to the tsinimum but the differanoe was not a i ^ i f i o a n t . 
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llovever, vadal (48,00 p@r cant) , aartliam pot (55*00 per 

cent) and bamboo bin (59*66 per eant) differed ai i^fioanUjr 

among theaaelvae and ware sigoifioantly inferior to the 

aboy@ atraoturea* Making oae of tha above parasieter» t^a 

atorage atruoturea were raaieed aa foUowat plywood bin> 

metal bin > plaatio b in> gunny toag lined with polythena> 

earthern pot > VBdai > b€unboo bin* 

4.1.2(b) %lftd ^^^i9 

Iha minimuffl per oent holed aeeda were raoorded (Fig.11) 

from metax bin (2.00, 5.00, 90.00, 13.33 and 20«00 per cent) 

during all the five lacmtha of atorage which was aignifioantly 

leaa than bamboo bin (3.33, 10.66« 18.33* 27.33 and 44*66 

per 0ffl!it>. Boring firat month laetal bin (2.00 per oent), 

plywood bin (2.33 per oent), plaatio bin (3*00 per oent) and 

gunny bag lined with polythene (3.33 per e&at) were all on 

per with each other. Earthern pot (4.66 i>er oent), vadai 

(4*66 per oent) and bamboo bin (5.33 per oent) differed aig­

nifioantly from ti» above four atruoturea. '̂ ame trend waa 

aeen to be maintained tarou^out five laontha period of atudy 

with metal bin, plywood bin, plaatio bin and gunny bag lined 

with polytoene recording 20*00, 21.00, 23.00 and 23,00 per 

oent holed aaeda, respeotively, \ihic^ were not aignifioantly 

different among thejaaeivca, but differed aignifioantly from 



Tig* 11* liol«« 8e«da ob8«xnr»d In diff*-
eircnt stora^ •truotur«a« 

l^per row 
(L to fi) I Mttal bin, Plywood bia, Plaotlo bin. Gunny bog 

lined wllte i^olythono* 
lover row 
(L to R) I Tadai, Kartliem pot. Bamboo bin. 
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earthorn pot (30.33 per cent), Vadal (40,66 per oeat) and 

bofflboo bin (44»66 per cent) «i. the ead of th» porlod of 

study* 

Ba«od on the per oent soed daaage, th3 struoturaa 

oooupled following poaltionat i&otal bin> plywood bin> 

plastio bia> gunny bag lined with polythene^ eartliom 

pot > vadai > bamboo bin# ThQ effioienoy o£ first four 

storaga atruotores was almoat an oQual performanoe oxoapting 

alight n«i«*8if:7iifioant differonoea* 

4*1.3 ''MK^% iQftB (4n g) 

The %mi|^t loaa dua to l a r ra l feeding and adult nibbling 

waa obaarred to be the lo^ieat in metal bin (0.02, 0.32« 0*62, 

1.25, 1,74 g) during tivm siontae of atudy period vhioh vaa 

ai^^nifioantly lower thfai vadai (0.27» t.OO, 1.03, 1.73 aad 

2.71 g)» earthern pot (0.5?, 1.??, 1.33f 1.76 and 2.80 g) and 

baaboo bin (0.67t 1«67t 1«71» 1*84 and 3*23 g ) . 

During f i ra t month of atorage, laetal bin (0.02 g ) , 

plywood bin and plaatio bin (0,04 g ) , and gunny bag lined 

with polythene (0.08 g) were a l l on pir with eaoh other, a l l 

of thaa differed aignifioantly from vadai (0,27 g)t earthe«i 

pot (0.52 g) and bamboo bin (0.67 g)* the loat three atrue-

turea ahowing aignifioant differenoea. In aubaequent montiia 

t i l l fourth saonth stetal bin vaa cm top with the leaat loaa 

incurred (0.32, 0.62, 1.25 g) followed by plaatio bin (0.58, 

0.64t 1*39 g) and gunny bag lined with polythene (0.63. 0.82, 
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1.38 g) alX three tein^ aignifioantXy miperior to plfvood 

bin (1*07« 1*0^, 1«38 g l o s s ) . During fif th month mtal 

bin (1*74 g ) | plywood bin (1*79 g) and plast io bin (2,01 g) 

ware a l l at par but differed sigaifioflaitly frctei gunny bag 

lined with polythene CS«20 g)« whioh« in turn was ooaerved 

to differ aignifioa^tly froa vadai (2*71 g) and aarthem pot 

( 2 « ^ g) and tb» las t two were on par« but aig^ifioait ly was 

superior to basiboo bin (?*23 g) whioh aeoounted for the 

h i ^ e a t lose in weight of seeds* Following i s the ranicing 

of seven storage struotures based on loss in seed w e i ^ t ' 

se ta l bin > plastio bin > gunny bag lined with polythene -

plywood bin > vadai > earthem pot > baaboo bin* 

4*1*4*(a) Hffi|',ŝ 4, iffgiiggi, 

fhe peroeatage of normal seedlings Obtained by standard 

gemination teet oonduoted on saaples drawn frost seven stora­

ge struotures on aonthly interval was the highest in metal 

bin (67*00, 64«00« 62*66, 60*33 and 58*00 per oent) followed 

by plywood bin (66.00, 63*66, 62*33, 59.66, 56*00 per cent) 

gunny bag lined with polythene (66*00, 62*66, 61*66, 60*00, 

57*00 per oent) and plastic bin (65*33, 63*33» 62,00, 59*33» 

55*00 per oent) during first four aon^a of storage* ^adai 

(66*00, 61.00, 59*66, 57.00, 52.00 per oent), earthem pot 

(66*33* 59.33, 58.66, 57.66, 53.00 pQT oent) and baaboo bin 
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(66«35. 59«66, 57.00, 53.00, 51.00) recorded sigail loantly 

lower pt^roentage o£ normal seedXlags aa ooopared to the 

aboTe four struoturee* Vadal and earthem pot did not differ 

sigoifioantly between theisealTes but differed s l ^ i f l o a n t l y 

from baiaboo bin. In the fif th moath of storage, nmtaX bin 

(58.00 per oent) waa (m par with gunny bag lined with poly­

thene (57.00 p«r oent) but aiffered slgnlfloaatly from ply 

wood bin (56.00 per oent), pXastio bin (55.00 par oent), 

earthem pot (53.00 per oant) , vadal (52, per oent) and 

bmaboo bin (51.00 ^r oent)* rhe ranking baaed on their 

re la t ive favourablUty for normal seedXlnge ofvor five aonths 

of storage %»8 as foXXovsi metal bin > plywood bin > 

gunny bag lined with polytliene > plaatlo bin > vadal > 

earthern pot > bî aboo bin* 

4.1.4.(b) A^Mi«P«li g^fidllMl 

Plaatlo bin aoeounted for (1«33t 1.66, 2*00, 2.33« 2.66) 

t.^e leaat peroentaga of abnormal aeedlings. I t waa fblloved 

by oetal bin, eartliern pot, lywood bin, vadal, basaboo bin and 

Ipinny bag lined with jSLyt tene. P-teat proved to be non-

aignlfioant during a l l the ent ire five months parlod of atudy 

suid aa auoh the peroentage of abnomaal seedl ing In diffarent 

eterage storage struoturea did not differ s i^ i f ioan t ly* 
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4*1«4«(o} Dead and Dtaefinai^ 

the least peroaxitage of dead ^ d diseased were observed 

In metal bin (31*66, ?4,33t 35«3?t 57*00, 39.00 per cent) 

daring a l l tm Qntirs f i re aoaths of study period, followed 

by gunny bag lined with polytoene, plywood bin and plast lo 

bin a l l four atruotures being on par with eaoh other* the 

bamboo bin had the higiest peroentage of dead aad diseased 

(3?.00, 38.66, 40.33* 42.00, 45.33 per oen«) seeds. During 

f i r s t aonth of storage nona of the seven structures showsd 

signifloant differanoes. In the seocmd month iietal bJUi, 

gunny bag lined with polythene, plywood bin and plast ic bin 

aooounted for aignificcsitly less dead ond diseased seeds t^an 

•adal (37.33 p&r cent) , basiboo bin (33.66 per omit) and 

eartaern pot (39.00 per eent) , the las t three being on pur 

with aaoh o t l e r . During tliira to f if th month vadal with 37.66 

40.00 euad 44.33 P^r oeat and eartoem pot with 39.00, 39.66 

and 43.33 ^r oent dead aad diseased seeds were on par but 

proved signifloaiitly superior in reoordlng less dead and 

diseased seeds than aamboottLn whioh accounted for the high 

per oent of dead and iiseaeed seeds 40.33, 42.00 and 45.33 

ooapaxed to a l l . 

4.1.5 lifiiRiti Aag§ Cftt tt̂ a aag Q^ uVi/Xil 

Metal bin registered the laast loss in weight of seeds 

(273 g constituting 9i) per e^it) oompared to the hi#$i&st 

loss in weight of seeds by bamboo bin (429 g oonstitutlng 
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U»30 p«r cent), which was slmlfioaniUy InTarlor to a l l 

othar (Table VIII), Metal bin, plywood bin (278.33 g oons-

titutlng 9»27 per om%) and plaatlo bin (302.66 g oonetl-

tuting 10.03 per oent)« did not ehov ftigaifloant dlfferenoea 

aaon^ thsaaalvest on the other hand, plaetio bin ax^ ganny 

bag lined with polythene whioh ware (m par with eaoh othar 

differed eignifioMitly superior in aoootrnting for lees lose 

in seed wei^t ooapared to vadai, eartham pot and bamboo bin. 

Tadai and earthdm pot did not differed aignifioantly among 

them. i6UMd on the above parameter, the atruoturea are 

rannuid thusi metal bin > plywood bin> plaatio bin> gunny 

bag lic^d with polythene > vadai > eartham pot> bamboo bin. 

The atudiea on eralaation baaed on the total cNivelopment 

period of S.orygae (table->VIII) in trie eeven atorage struo** 

tore revealed a longest period of 36.66 daya in raetml bin 

whioh was eignifioantly higher oompared to vadai (34*66 days), 

earthex^ pot and baiAboo bin (54 lays) , the last %vo being on 

par. f̂ t̂al bin, plastlo bin (36.33 days), plywood bin (36.13 

days) and gunny bag lined with polythene (36.0 days) favouring 

ooaparatively longer developmental period, were a l l on par. 

Based on the relative performance in roapeot of the above 

parameter structures oooupied foUovdng positions t metal bin 
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> plastio bin > plywood bin > gunny bag lined with polythone> 

vadal >- sarthism pot and bamboo bin* 

4.n7 

rhe results of the atudy are presented In Table-nil« 

She population of test Inseot at the end of study waa 

meaeured In terms of number of live and dead beetles* 

4.1*7(a} lAyg ]?9?Uqg 

rhe leaet noaber of live ^fiisjai. vere recorded fr<Hi 

laetal bin (11,109) vhloh waa el^^nlfloantly the lowest In oosi* 

parlson to bamboo bin (13t396«33)» earthem pot (12,661«33)f 

vadal C12,105*33^t gunny bag lined with polythene (11,415«00) 

and plastic bin (11»411«33)« Bie highest number of live 

beetles were recorded In bamboo bin whl<Ai was significantly 

was most Inferior ever all othar strootures* Metal bin was 

on par with plywood bin (11,212*66) bat both differed algnl* 

floantly from all others, plastlo bin and gunny bag lined 

with polythene too, did not differ significantly* 

4*1«7(b) pBa4 ?Ji?̂ X̂9i 

Plastlo bin (719*00) aooounted for the h l i ^ s t nimber 

of dead beetles, on tiie oc»itraxy, the least number of dead 

beetles vnre observed In bsmboo bin (293*3?)• î l̂ satlo bin, 

plywood bin (703*00) and gunny bag lined with polythene 
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(681»00)« did not dlffared signlfioanUy among thea* 

While netaX bin (59?«66), vadai (447* 66) and eartliem 

pot (M4«66), raoordad aigoifioaritly leaaer nuctiirar of 

dead baatlee aa ooaparad to the fomar threa atrueturaa* 

Again, baaboo bin (293*3?) ana aartham pot (344*66) did 

not dlffarad atatiatloaiXy in tha nosibar of dead beatiaa 

found in ttiaa, 

Ttia ralritive poaition oocnipiad by the saTan atorage 

atruoturea baaad on thia paraoatar vaa aa followat plywood 

bin > plaatio bin > matal bin > gonny bag lined with poly 

thane > yadai > earthem pot > bamboo bin. 

Analyais of raaults of study baaad on oiuaulativa per* 

foroanoe of aavan atomge struoturaa in raapaot of aavan 

paranatera, metal bin ez&erĝ d aa the outatanding struotura, 

followed by plywood bin, gunny bag lined with polythene and 

plaatio bin* 

On the Qontrary, atruoturea \^\ioh are in uae in the 

rural areaa are observad to be inferior to the above four 

atruoturea* Of the three rural atruoturea vadai topa in the 

relative perforaanoa followed by aart^m pot and bamboo lULn* 

The last oenticmad provinfir to be the aoat inferior of a l l 

atnacturaa tasted in tiie study* 
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Xhd ralaHiTd Influenoe of seven stora^^ straoturas on 

the »oti(»i of two oooraonly used funigaata namely Ethylene 

dibroiBide i^iM) and Ethylene dloliloride • earbon tetraoh* 

loride (£iD/CI) in proteotin^ the seeds were assessed through 

the extent of inseot mortality! seed damage ooused, seed 

germination and weight loss over a period of 43 days* Ihe 

results are preswited In table-IX to XVZ, 

storage struoturas 

4*2,i(a) AXter t2Q to aX gggQgvgg 

Mortality of beetles oaused by two fumlgaata and seven 

stox^ge struotures %rere assessed after 120 hr of exposure of 

seeds to tiie action of fosilgants* ?urtherf time talcen to 

oaose tine death of residual population of beetles was also 

examined In order to let ermine %ha varying Influenoe of 

different storage struotures on the action of fumlgants* 

rhe results are furnished In rable*lX« 

The Influsnee of storage structure on the n)»ber of dead 

beetles was found to be algnlfloant* The number of dead 

beetles observed were more In metal bin (246«75) and the least 

numaer of dead beetles were ooserved In bemboo bint metal bint 

ply wood bin (243*3)• plastic bin (243*0) and gunny bag lined 
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with poXyttiana (241.5) vare a l l on par with each other. 

Earthtra pot (233.5) and rsaai (227.75) dlff«r«d algaifl-

oantly froa the abo^o said four struotures but did not 

differ between thei^elyee. 

In regard to ftiiBigant8« the dlfferenoe that exieta 

betvfeen 1̂>B and £D/C7 was in eignifleant. However• SDB 

waa oiaeenred to oauae s l i ^ t l y higher mortality (P26.71 beet-

lea) than KD/CI (223.57 beetle*). 

7!ttB interact ion effeot between atorang struoturea and 

•fuDilgaata and Ita influenoe on beetle raortallty« vska observed 

to be naa*8ignifleant. Z]7/07*a aotiaci waa beet pronounoed in 

plywood bin (248.00) followed by Hetal bin (247.00) and 

plaatio bin (245.5)t while that of HB3 in netal bin (246.5) 

followed by plaatio bin (244.05)t plywood bin (243»00) and 

Ounny bag lined with polythene (242.00). 313B*e kil l ing effaet 

was better ovar £D/Ct in rural storage atruotores vadai 

(230.0),earthem pot (235.5) and bamboo bin (146.0). rha 

last manticmed structure proved to be the aost inferior of 

a l l atruotorea for fumigation purpoee beoaaae of lessar aorta** 

11ty of beetles oaused by both the fuaigants. 

4.2.i(b> Um V'kk'4n tQv a§alh 9£ £9a4dtt^l 

The time taicen for death of reslda^l beetle population 
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va0 0*25 days In plywood bin and plMtlo bin aa ooapared 

to 1*23 daya in metal bin. In gunny hag lined with poly 

thana tha time taken for daath of entire residual nural^r 

of beetle population waa 2*29 daya vhioh vaa aignifieantly 

lon^r th^i the tiae taicen by first oentioned three 

etruoturee* In baaboo bin the longeet time (24•30 daya) 

waa required for oonplete icill of the beetle population* 

In vadal (9*50 days) and earthem pot (14*50 days) also« 

required oonparitively a loni^r period for eausing death 

of inseote. rheee two did not differ signifiowitly between 

themselves but differed signifioantly frwi all other* 

Among fuoigants ^ B was observed to take an average 

of 6*79 days to bring about the death of residual popula* 

tion of beetles in all the storage struotures as oompared 

to 8*21 days by i!2D/0T« rhe differenoe between the two 

tfumig^ts vras non-sigaifioant* 

The interaction effeot %raui observed to be non-signifi*-

eant* Plyw>od bin, plastio bin, oietal bin and gunny bag 

lined with polythene with ^^ required less time (O.OO, 0*00, 

1*00, 2*00 daya, respeotively) emnpared to saise struoturss 

with i^/GI i^ioh required more time (0*$, 0»03» 1*5t 2*3 

days, respeotively) to oause the death of beetles. On the 

e<mtrary, vadai, earthem pot and beuaboo bin rec^red longer 
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%iam ftaarally, but with ^^ %h@ tl8@ fiom tma eoapa* 

rltiToly Xeoe as ooapared to Si)/C7 for tha dtath of f«ti-

dual population* 

Thd struotures ver^ cxamiiiAd OAQ and bftif aoath after 

fvuaigatloa for live aad dead beetles BM a refleotion of 

initial jailing aotion of f^nigants influenoed by etoragi 

atruoturee* The resAlts are fuznished in ^ble*X« 

Am«ig the storage struotures plastiOt plywood and 

aetal bins harboured less nvaab^r of live beetles (1«5t S«0 

4*25 beetlee respeotively). The difference between them 

was insignificant. As agdnst this, vadai, earthem pot and 

baaboo bin aooounted for 88,0, 117*0, t33.0 ni;@ber of live 

beetles« respectiTely and differed significantly araong them-

salves and from the above three structures* Gunny ba^ lined 

with polythene contained 1 0 * ^ beetles and was superior to 

vadai, earthem pot and bamboo bin* 

With respect to fuaigEBita, the structures fumigated with 

M,D/Q£ recorded less number of live beetles (46*64 beetles) 

which is significantly lesser than struotures fomigated with 

D̂iJ (55.14 beetles). 
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tho intaraoUon &tt90% was algtUfloaat* t^m dlff* 

ertaoe in th« killing action of 12>/C7 and £1)3 vhen aaed 

in four atzuotiuroa, namelyt plaatio^bint plywood bint 

matal bin and gunny bag lined with polytiione waa not atatia-

tioally aignifiosuAt* Bxt^ live beetlea raoorded in the above 

atrootures under both the fuaiganta were ai^Ufioantly leaaer 

oompared to nusiber of beetlea recorded in tlui other three 

8traoturea« namely t vadai, eartiiam pot and bamboo bin under 

the influ»ru)e of both the fUniganta* In the last mentioned 

three atruoturea kiD/Q2 aooounted for leaser nt^ber of live 

beetles than i^B* 

Signifioantly higheat nui&ber of dead beetlea vera raoor­

ded in gunny bag lined with polythene (46*25 beetles), fhis 

wae followed by aetal bin (30*73 beetles)* earthsm pot 

(27*75 beetles)« whieh were all on par with «Beh other* She 

leaat number of dead beetlee were seen in bamboo bin (17*00 

beetles) followed by vadai (18*75 beetles) and plastic bin 

(19*00 beetles) and plywood bin (22*73 beetles). KTone of these 

Btruotures differed elgnifioantly* the last mentioned 

struotares were on par vith eartiiem pot* 

With respect to fusaiganta, eignif ioaatly higheat number 

of dead beetles (26*42 beetlee) were reoorded in structures 

where î DB was uaed ae ocxapared to ZH/GT (24*35 beetles)* 
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Th» in%9vaoti(m was found to INI ins i i^f loaat . 

Howerart in terms of dead boetlas eneoimtaredt gunny bag 

llnod with polythene* me tad bini earthern pot with ^M 

reoorded oomparitiTaly more number of dead beetles 56*5* 

53*0 and 24•O* respeotively) aa oompared with struotures 

in whloh SS/Cf was used (3&*00» 2B«30 and 31*5 dead beetles)* 

ComparitiveXy Tadai* baiaboo bin, plastio bin and plywood bin 

registered least number of dead beetlest under both BIM and 

SB/OT* 

Influeno^ of sê asn storage struetures (m the action 

of two foaigants in protecting the seed from insect infesta* 

tion were assessed on the basis of seed dasiage 09»ised ^ 

adult nibbling and larrae (holed seeds) over a period of 

120 hours and one and lalf months* fhe results are furnished 

in rable-XI and XIX. 

4.2.2(a) ?firQ9ttli iftffî  Awmm &Y fttfttltr aibb^lllK 
dariM 120 hft gf WMBWi 

flastio bin with 13*75 per cent seed damage was signi* 

fioantly better %ma metal bin (21.50 poT cent) and plywood 

bin (23*00 per cent), the latter two being on{pr with each 

other* Ounny bag lined with polythene was also cm par with 

plastio bin and metal bin, vadai, bttaboo bin and earthern pot 



X«bl« No*XII S««d daioaga duo to adult nibbling ob««r-
•»d 120 hr aftor fumigation In different 
storage straotures* 
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Storage 
81, Struoture 
No. 

Percentage of seeds damaged 

sm i!SD/OT Means 

1 . Metal bin 

Plywood bin 

Plastic bin 

Ounny bag lined 
with polythene 

Vadai 

£arthem pot 

Bamboo bin 

23.00 
(28.65) 

24.00 
(29.25) 

16,00 
(25.41) 

20,00 
(26.56) 

23.00 
(28,65) 

26,00 
(30,64) 

27.00 
(31.30) 

22,00 
(26,56) 

22.00 
(27.94) 

15.50 
(23.11) 

17.00 
(24.26) 

37.00 
(37.46) 

31.00 
(33.83) 

32.50 
(34.72) 

21,50 
(27.61) 

23.00 
(28,60) 

15.75 
(23.27) 

18,50 
(25.41) 

30,00 
(33.06) 

28,50 
(32,24) 

29.75 
(33.02) 

Means 

Souroai 

22.71 , 
(28,35) 

3.47 

25.00 
(29.70) 

4.91 

Hotel Values in the paranthesis are angular 
transfonaed values. 
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1|̂ «>̂  C\J î̂  ' • *«^ CON^ »•^-x t-s-^ »»Ki.̂  

CM • 
• CD 

/-> irv • - KN CM Q 
K> CM O * • • - flS 
• • • • O ' O ' O * 

O • ur\CM UMA • © • • " •VX> 
• CD • » • • « - CMCM K>CM OCM 

C V i « ^ <4>«w> VO^^ • • s . ^ r'y^ ^S^ 

in P M 

CMw 

g 
»Ar-

• O • ITk • 

in 

in • ^ r • #C0 •CO • * " • © 
t » - O •" O * " I^CM CMC5 
•N-.» * " v » ^ r » N ^ • • » - ' r"^i<' 

in in^ 
t n • CM • 

• O • C M 
CMCM -<CM 

in 00 
m vS 

o • o • 
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gsra ai^ifioantly the l«ast prot«otloa with highar tetd 

damago of 30,00, 29.75 and 28.50 per oont, r«spooUT«ly. 

Funigaats, EVB and ED/C1! did aot ahov algnifloant 

dlffaranoaa in thair affaotiveaaas in all tha aavan atruo* 

tuxaa. Howevart numarioally E3B aooountad for lovar par 

oant aead damaga (22.71 par cant) ooaparad to BB/CX (23.00 

par o«it). 

Tha intaraotion waa ai^ifioant. Four atruotxuraa nanaly 

plaatio bin, gunny bag lined with polythene, aetal bin and 

plywood bin oalng either KD/OT or BDB aoootiated for ai0iifi<-

oantly laaa par oant aaad daoage, raapaotiTely, than vadai, 

earthem pot and bamboo bin both lAisn SH/Ot or WB ftMigant 

was ttaed. ED/OX gav« better proteotion cvr thatof SB3 when 

uaed in the firet four atr^ioturee. It waa obaarved to be 

reveraa in tha laat three atruoturaa. 

4«2*2(b) Pw ffitn^ §894 dwftgtt ter a4al^ al^ttltng 
U nontha after fumigation 

Loweet per oant aead damage waa eanaed in plywood lain 

(12.5) followed by metal bin (16.00), plaatio bin (14.23) and 

gunny bag lined with polythene (16.73) vhioh waa aignififtmtly 

leaa oonpared to vadai (24.3), meted bin (31.23) and bamboo 

bin (41.50). 
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l\ifiiigaata» though ehoMsd no •igolfioaat tflfforenoas 

l»etvo«n the lower se«d daaiagd (21«3^) vaa iiotio«d in the 

atrooturos* Mhero Sd/Ot vaa used in ooaparivion to ED3 

(23*42 per e«nt seod dmaiaga)* 

fho interaoti(m effoot was found to be non-signifioant* 

Plastic bin» plywood l>ln, laetaL bin and gunny bag lined with 

polythene with JSDB aooounted for leas aeed damage aa oospared 

to £D/Cr« dut ED/C7 was observed to |»erforB better than BBB 

in vadai, earthem pot and baiBboo bin« 

4*2*2(o} ^&r oant haled aaada 1^ Ejoatha tkttmr 

Signifioantly the least daacige %faa obsexvad in plywood 

bin* aetal bin and plastio bin (?»2$ to 4*30 j>9r cent holed 

seeda)« aamboo bin (16*25) showed signifioantly ti» highest 

p9r outage of holed seeds. Sarthez^ pot with 13*25 and 

-radai with 11*25 7&r oent holed seeds were on par and the 

latter gave alaost similar perfoxnanoe as gunny bag lined 

with polythene. 

Both EDS (8*42) and ED/CT (6*71) mr oent holed seeds) 

did not ̂ o w any statietioally appreoiable differenoe bet«> 

ween tbea* 

The interaotion was not«>slgnifioant« but plywoodbin 

Plastic blti, tastal bin and gunny bag lined with polythene 
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aooounted for leas aeodl damage irrespootiva of vtiether 

&J>Q or SB/Cf usedt opposed to seed daamge la vadai, 

earttiem pot and Baaboo Din* 

rhe ataadard germiaaticm taat Mas oonduoted on araipla 

dravn from sevmi storage atruoturea after 120 hra of expo* 

aure period and H aontlLe after fuaigatlon and p&r o m t 

noroal seedlings* per o«it abnoraial medllngs and per osnt 

dead and diseased were counted (Table-XXXl sid XIY)» 

4«2.3(s) ifMraftJ. fig^aUtyai tfltfr IgQ teg ojT 
fwAgfttioa 

Ho significant difference was found bstwsen straotures* 

Howevert earthsm pot registered the highest percentage of 

gsnaination (63*21) followed by bamboo bin (65*0)* the least 

gezmination peroentage was in oetal bin and pljrwood bin 

Ce4.0). 

Fuaigants vers alec observed to be cm par with higher 

gez^inaticm peroentc^ (65*21) being noticed in struotorsa 

where SPB was used ootupared to E3/0f (69*66)* 

The interaction effect was significant with the highest 

peroentage of normal saedlings being observed in zwtal bin 

followed by plywood bin« plastic bin and gunny bag lined with 
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polythene (66*$ to 65*3 per cent) vh«i KDB %NUI oMd* 

Same etraotures* under ^BCT aoooonted for algnXfloantly 

leae iiuî «i>r of noraal aeedlings (62«0 to 63*S per oeat)* 

Ooarersely Baaboo bin« mAai and earthem pot reoordad 

algnifloantXy higher peroentage of normal seedllnga (65«$ 

and 66*0) under £V/Qt than tinder BBS (63*5 and 64*5)* 

Bamboo bin was aleo found to fareur good germlnatltm vlth 

ooaparltlTely higher normal aeedlln^B under both ED/CX wid 

£DB though the dlfferenoe was Inalgnlfloant* 

4 . 2 . 3 ( b ) ftHnmrffif^l §ggdllnga %t%t^x 129 IMTB 

No al^if loant dlfferenoe vaa noted betvreen atruotorea 

In reepeot of atmoraal aeedllnga. Least peroentage of abtiomal 

ssadllnga were reoorded from bamboo bin (2*5) end the highest 

in plastlo bin and gunny bag lined with polythene* 

Among fumlgantSt s l ^ f i o a n t l y the least peroantage of 

abnormal seedlings were notloed under ftuol̂ ^oit KDB (2*93) 

oompared to BB/CT (3*71) In a l l struotores* 

!7h8 Interaetlon being non«*algnlfloant. It was observed 

that the least p^r oent of almormal seedlings was notlssd In 

bamboo bin under £DB (2«00) and the hl^iest In plastlo bin 

and gonny bag lined with polythene (4.9) under ED/CT* It was 
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further observed tiiat per oent atanorsial eeedlinge was ooi^ 

parltiveXy lesser in traditional storage 0traotaree under 

both fuaigonts ae i^againat in iaproved storage struotures* 

4.2*3(o) ?flr QflBt d«ft4 and anaagad Q,tUr 12Q tan -

Storage struetures showed no signifioant difference 

between tham in respeet of this parameter* rhe least 

peroe»itage of dead and diseaaed seeds vers observed in plastic 

bin (31*23) and the highest in !4etal bin (3?*75 per oent)* 

Fumigants also did not exhibit any signifioant differ-

enoe between theo but SD3 reoorded oosparatively lose dead 

and diseased seeds (31*86 per oent) than BD/CT (32*43 per 

oent) in all struotures* 

Ihe interaction effaot was also observed to be insigni* 

fleant* Again, least peroentage of dead and diseased seeds 

were notioed in plastio bin and plywood bin with E23 (30*5)* 

On the othar hand the higi^st peroentage was in plywood bin 

(34*3) under EV/CT and vadai (34*0 per oent) under £PB* 

4*2*3(d) g'ajr 9m\ mrmi ssniXima, U aoR f̂ti uXWr 

Storage struotures exhibited no signifioant differ<mo« 

among them in respeot of per omit normal seedlinge* Plastio 

bin reoorded hi^iest peroentage (63*00 per oent) of normal 

seedlings followed by laatal bin (62*73 per oent) and pl^ood 



76 

bin (62*2$ per oent>« Guimy )»ag lined with polythene vas 

elgalfloantXy Inferior to first tiiree atraeturee Imt aigni* 

fioantly superior to Oamboo bint earthem pot end va4ai« 

The peroeatage of normal seedlings vas the least in baoiboo 

bin (57«50 per oent)« 

In the oase of fusii^ntst storage strueturas under SBBf 

recorded signifioaatly higher (61*50) j ^ r cent of normal 

seedlings over iWOI (59*90)• 

Too intei^otion effeot was signifleant* All improrsd 

storage struotures (metal bin and plastio bin 6%5 per oent« 

plywood bin 63*00 per oent and gunny bag lined vith polythene 

62*5 per oent) registered signifioantly higher peroentage of 

normal aesdlinga oonpared to traditimial struotures (radai 

60«50» eartbam pot 59*5 9XiA bamboo bin 5B*0)* 

Similar trend was observed in rsspeot of struotures ondar 

E1>/(TS in that plastio bin, mstal bin, plywood bin and gunny 

bag lined with polythene vith per oent normal seedlings 

ranging from 62*5 to 61*0 per oent wars found signifioantly 

superior to vadai, earthezn pot and bamboo bin with 56 to 57 

per oent noz^al seedlings* Thm hig^st per oent of normal 

seedlings was obtained in metal bin and plastio bin both 

under EBB and SB/OT* 
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4 4.2.3(e) ^gr QgAt a&HQUBaJ. agttfiliigi U 

Tae least paroentage of ateoraal SdedXlngs WBB 

obmrvQd in l»asiboo bin (2.25) with the h ig^st per oent 

notioaci in pXaatio bin and ûuiar liag linsd with polythene 

(4*0 per oent). Differenoe between different strooturee waa 

inei^ifioant* 

^o e i ^ f i o a n t difference wae seen between fuaigante* 

ilowê rart etruotoree under EDB recorded a lese peroentage 

(2*8 p&r oent) of abnox îal aeedlinga in ooapariaicm with 

m/GS (5.5 per cent). 

the interaction effect was stati aribioally not significant* 

aaabco bin and earthera pot registered tba lower percentage 

(2.0 and 2*3 respectively) of lOmormal seedlings using SBB 

f u s i i ^ t and under BH/Ol (?«5 99r cent where aa« the higi^st 

percmtage of (3*3) wms seen under :>D3 in gunny bag lined with 

I&ythone and plastic bin and under EB/OT (4*5 par c«nt)* 

4«2,3(f) fW Qm% gild ftfl4 aiWftgt^ H MRt̂ fl 

Hcoe of the stora^ structures showed siig^ificant differ* 

cBioes atacmg thera. Bie lowest pur<Mntage of dead and diseased 

seeds were olieenred in plastic bin (33*0) foll<wed by i^tal 

bin« plywood bin and gmay bag lined with polythene (34*23)* 

rhe highest percentage of dead and diseased seeds were observed 
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In bfltmboo bin (40,23) followed by eartiiem pot (39*0) and 

•adal (37*49) vW\ no si^^floant diffex^sioes among then* 

Stomg9 struetures and or EDB registered ocmparitlvely 

leee percenta^ of (33*6 p&r cent) of dead and dieeaaed eeeda 

than under '£d/OT (36«3)« However, the dlfferenoes between 

the fudiganta waa found to be non-al^lfloant* 

The interaotion effect waa also inalgnlfleant* Plaatle 

bin aooounted for the least pdro<»itage (53*0 'PQT oent) of 

dead and dlaeaaad seeds under dDB and 2B/CT and baaboo bin 

aooounted for the highest under EDB (40,0 per oesit) and ED/CT 

(40*3 p®r oent)* 

4*2*4 liffifli in M9iPk\ U aoiiilf w aA§y r^migntifln 

IThe Influence of storage strootares on the action of 

ftuai^Kit was assessed 1i uonths after fi»lgatlon» ttit) 

results of which are fuxnlshed in Table«>X7« 

In the case of storage structures, loss in %raight suffered 

was the least in plastic bin (47*5 g) followed by isetal bin 

(48*75 g)* Gunny bsg lined with polythene (49*3 g) and plywood 

bin (30*0 g) , the dlfferenoe being inslpiifleant* Bamboo bin 

suffered the highest loss in weight of (92*0 g) followed by 

eartham pot (83*0 g) and vadal (76*3 g)* the' differences being 

slgnifloant amcmg themselves and over other struotures* 



TableHo*X7t Less in weight of seeds otjserred in different 
storage stnxotures - one aoA halt aontha after 
fumigation. 
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81, 
No« 

1. 

2 . 

5t 

4« 

5. 

6. 

7 . 

Storage 
straoture 

Metal bin 

Plywood bin 

Tlastio bin 

Gumjy bag • 
polythene 

7adai 

Earthem pot 

Basboo bin 

Mean 

Souraei 

1 

£]}B 

49.0 

50.5 

48.5 

49.5 

80.5 

82.0 

90.5 

64.55 

3tr, 

3.67 

toight l o s s (g) 

£2)/cr 

48.5 

49.5 

46.5 

49.5 

72.5 

84.0 

93.5 

63.42 

fiiA. 

Means 

48.75 

50.00 

4 f .5 

49*5 

76.5 

93.0 

92.0 

5.t7 
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In th« oa8« of f\ai&lgant8» the l«aat loss la volght vas 

obsarvod in atruotorot whore la BB/07 (67*42 g) \m» tta«4 «• 

a ftialgant eontparod to the otrtMtore vhero la EBB vas uaad 

(64*35 g)* Howevert fvmigaata ahowed ao algalfleaat dlffar-

eaoaa* The iateraotloa affect waa algaifloaat« otraetarea 

plaatlo bla followed ^ aetal bia and guaay bag llaad with 

poly^eae auffex^d the least loss la %wl|^t nader i^/GT and 

SBB la ooaparlsoa with vadai, eartherapot and baaboo bia whii^ 

suffered sigaifieantly higher loss ia ««ight* Farther* it 

was observed that the first four straotore did aot show dlff* 

ereaoe statistioally asKmgst themeelvea both aadar EDB maA 

£1>/CT* 

The ftaaigaata SDB and SS/OX were observed to produoe sig« 

aifiottit differensea oaly ia etraoture vadai where ia the loss 

ia weight iaeurred was s i ^ f iosntly high under HOB as agaiaat 

BB/CT. 

Baaboo bin was been to suffer maximutt loss in wei^^t of 

all struotures* 

Based <m the relative perforsnnae in raspeet of 14 paraaeter 

the study revealed plywood bin to &ii&Tge as Uu» best storags 

struoture as well as one for fuaigatioa followed by metal bin, 

plywood bin and gunny bag lined with polythene is revealed by 

higi inseot mortality after 120 hra of funigatitm, leas tioe to 

bring about the death of reaidual popolation* showing lass 
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h99%X9 population one and half aoath aftar fualgatloa, 

ooaparltlrely lass aaad datoaga and highar pareantaga of 

norAal aaadllnga* 

Tha partonaaaoa of traditional atorage atruoturaa vaa 

far lofarlor ooaparad to tha laprovad atraotoraa vhan thay 

vara luiad aa auoh* Among thaa« aartham pot has fewan obaarrad 

to p«irforB battar In raapaet of all paraaetara followad Iqr 

Tadal* Tha porformanoa of toaabeo bin vaa algnlfleantly tha 

aoat Infarlor to all tha other atraotaroa under atud7« 

In T^gfiiriiB to fuffligantat ethylene dlbroaide waa found 

aaparlor In bringing about higher aortallty of peat papula* 

tlon« talcing leaa time to oauaa the death of raeldual peat 

population after fualgatloa and eaualng nagllgibla Injury to 

germinating aaade aa ooaparad to SD/C7 vhloh Induead laaa 

inaeot mortality in all the atruoturaa and aooountad for higher 

per o m t of atmormel aeadllnga* 

Balating to interaotion batwaan atruoturaa and fumlgaata« 

plaatlc bin followed by metal bin* plyvood bin and gunny bag 

lined with polythttia under EPB fumi^tion aooountad for high 

inaeot mortalityt laaa time to kill the reaidual baatlaa 

population whioh davaloped after fumigation, leaa damage to 

aeeda and hig^r peroentaga of normal aaedlinga (saaa lower 

par oent of abnortaal aaedlinga) and laaa loaa In wal^t of 

atored seeda* 
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Tii» Bttioaay of SQ/OI in tim atxire four •truotar« was 

foond to bo ollghtly inforlor to £I)3, mvrev^ EH/Q^ ttarnA 

bettor than 1̂ )3 la plaatlo bin follovod by plywood bin aetal 

bin and gimny ̂ a« Xinad with polythono in tho ordor* 

In the throe traditional etruotureet fuoigants aotion 

waa at a low SUB and among the fimiganta EH/CS perfonaaooe 

waa alightly aupsrior to SBB* 

4*3 Ut99\ Q£ •fldd BQJitttni on CTOW^U and 

With a view to deterains the optiam aeed moiatore for 

the development and aunrlYal of l«fljaQUULt an escperinent waa 

oondooted during Pebraary^^uroh and the reaolte obtained in 

the reapeot of total developaental period* number of beetlea 

emerging t growth index and per oent aeed damage are detailed 

in lable-iVI. 

4*3«i Sfttal ^tTtiffPiMirtal Mfloa 

Of the ten aeed moiature lerele taated for their foron* 

rability for inaaot development« a ai^Aifioantly longsr period 

of 36*11 daya over all other aeed moiature levela waa obaervad 

at 7«80» With inoreaaing aeed moiature level troa. 7*80 tivugh 

9*00 to 11*0 per oeat« the developmental period deereaae 

through 33*70 to 33*11 daye* The differenoe notleed between 

periode vae not signifloant* A aignifloantly ahorter developm-
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maalal psriod of 3?»04 and 30«57 daya, whioh differed 

sigaifioantXy anoag thAnaalTea vaa notad at 13*20 and 16*00 

par aant aaad molatura* !i|^r aaad aolatura vaa quita 

onfavourahle for inaaot deralopaant aa ravaalad at 19*40 

aad 24*20 par oent, vhare no iMatle aaargonoa WM obaarvad 

and in addition aaads ware aarareiy infaotad with fungua* 

Similarly, no baatla aoorgfuioa waa baen at 9*80 to 7*00 per 

oent aaed moiature. FWthart thaaa found to ba very hard 

and liright* 

4*3*2 jSftQit̂ g ffla^r^gaoc 

No emarg<dnoa of baatiaa vaa obaervad at 3*80 to 7*0 par 

eant aead Biolatare oontanta* Signifioantly the leaat nis&bar 

of beatlaa (1*66) ware found to aneri^ at 7*80 pBr oant* 

Highaat nuQbar of beatlaa (18*00) aaargad at 19*20 per o«it 

aaed moiatore* JMI the aaed aoiature eontent inoreaaed fros 

13*20 per oent to 16*00, the mesber of beetlea soergin^ 12*33 

alao daolined* Nine and 11«00 per oent aaad ooiatiare aooountad 

for 2*33 and 3*00 beetlea emergenoe* Bifferaaoea betwavi 

number of beetlea eaerginf at all the aeed ooiatura levela 

vere atatiatioaUy aignifloant* Seed aoiatura of 19*40 and 

24*20 per oent ahoved no beetle emerging and auoh aaeda vara 

found aeverely attaoked with fungua* 
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4.?.3 (jfQWlh M < H 

Zh# hlgbftst growth index of 0,5616 was obialnad at 

13*20 p«r eant seod nolatura as ooaparad to tha loaat ralaa 

of 0«0499 at 7«86 per oezit aaed molatura* N I M , 11«0 aad 

16.00 per Odat eead molttore raglsterad tba growth ladoz of 

0*0644t 0.14S8 and 0«4029t raspeatlraly. No gro%^ ladax 

waa obtainable at Qoiature 9.30 to 7*0 per oant« 19*40 and 

24*20 par eant aaad moiatura aa no baatXa emerganoa waa 

notload* 

4«3*4 3aad daaaj» 

4*3U(a) fgx Qfmt ftdttl^ q^ âblgtf sweaa 

Signifioantly laaat peroantage of adult nibbled aeada 

(2*0) waa obaarved at 3*30 per oant aaed moiatura* The 

highaat paro«eitaga of deunaga by adult nibbling (16*66) folio* 

vad by 16*66 and 12.66 ware oauaad to aaada with 16*0« 13*20 

and 11*0 par oant aoiatura oontant with diffaranoa being 

inaignifioant* When aaed nioiature contcoit inoresiaed to 3*0t 

7*0t 7*80 and 9*0 per oant* they aooountad for injury by adult 

nibbling ranging from 5*33 to 10*00 with diffaranoa batwaoa 

daaaga being non'-aignificant* At 19*40 and 23*20 aaed aeiatura 

B9yerQ attack at fungua waa seen and no beetle developed. 

4*3*4(b) ggr Q«\\ liPiffA q<?g<̂ ff 

A aead moia&ura of 3*80 to 7*0 per oant waa unfavourable 
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for Xanral deireXopBient and aulMequAnt aAult ei&«rganoe and 

hanoe reoordad no holod soods* Hiiui j^r oent oood Bolston 

aeoottnted tor tho least poroantaga of holed aaeda (7*33) and 

the highaftf; peroentaga of holed aaeda (35* 33) waa not load at X 

13*20 per oent aeed aolatora* 3aad aoietura of 7*80t 11«00« 

16*00 per oent registered 9*33» 14*66 and 33*33 p@r ooat 

holed seeds reapeotively* where in the flrat t\fo did not 

differ significantly but differed signiflomtly with the latter* 

At 19*40 and 24*20 per o«&t seed cioiatara oontent severe 

atteusJc of fUngus vas notiosd and no beetle developed* 

Baaed on four parao^tera need for aaaeasment of ttte 

favourable seed aoisture« i t was observed that developaent 

was not poaaible at 3*80 to 7*00 per oant seed stoisture* The 

seeds appeared very hard and bright, however* these ware da-

flMngsd by adult nibbling* 

Seed aoisture of 7*80 to 11*0 «ipportad a longsr insaot 

developfl»ntal period, least survival value, leaat growth index 

value and least per omit damaged Msds* 

Inspite of oomparitively a l i t t l e prolonged developmental 

period, 13*20 pei o^oit grain moisture was founrl to be the noat 

favourable for growth, develo|»ient and survlvtil as revealed 

by the highest survival value, h i^es t growth index value Kid 

the highest par oent holed seeds. Insaot develcment was 
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InimFaely r«Iatad to saod stolstura between 11.0 aad 

16«0 p&r eent* 

4*4 ^^yatviiU^m Mff/H ân isjaftiyagg tar libfty 
3,orv«ftfl 

3@«4l8 of 17 sor^ua geuotypds InoXuciliig iim f»w r«l8aiMd 

for ouitl'ratloii vera tsa^^d forthsir re laUve su8eaptl)»llitj 

to ric«i wd«Tli infeaiation* I^e rosuXts are pr9««mtad In 

raUla-XVII %o IIX 

4«4,1 | | i a flfaQl|| JM4fflft 44fltr4l?ttl3LffiB tttQUalflM 

Of t ^ 17 Bor̂ hoM genotypes« tested genotypes 143* 

OS 5541, iiai079t ^Sii^6, A, 3 , D, E aad F were found to !»• 

Xeaet susoe>tibXe (5*?2 to 8,07 oongrefatlSM beetles) followed 

by moderately euaooptlbXe gejiotypaa exhibited by «>B901« 

CSii-2, CSii-S, 3B905, i ^ 6 1 , ii3l066, C and Wii-I (9.35 to 19.29 

oongregating beet les) none of the a o r ^ m geaotypee tested 

proved hi^xL^ snsoeptible for the con^pregating beetle* Oeno* 

type D (4*64 beetles) differed signif loantly from genotypes 

033541 (8*28 beetles) end P (8*07 beetle)* Ftirther, genotype 

148 (5*22 beetles) foilowin?? D, revealed s l^ i l f leant d l f fer -

enees froa genotype O335AI, 
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Table No.XTXIt iielatlve auaeeptiblUty of seventsn 
8ori£̂ um genotypes to tna attach of 
S,orygae (Free oiioioe ratidon distriba-

| i ; v a r l e t i e . 

1. S,B,901 
2 . 148 
3 . 03-3541 
4 , CS:-l-2 
5» 0S;i-5 

6. 8fl-905 
7 . aa-461 
8* 3B-1066 
9 . Sfl-1079 

10, 03H-6 
11. A 
12, B 
1% 0 
14. D 
15. & 
16. OSd-l 

17. P 

gpureai 
CD 3% 

l ion teohoique) 

ilo.of 
beetles 
oongrega* 
tin^ at 
each 
variety 

9.55 
5.22 
8.28 
8.S6 
9.07 

15.95 
15.45 
15.79 
6.22 
6.28 
6.14 
5.10 

15.29 
4.64 
7.14 

19.29 
8.07 

5.02 

Ho. of 
beetles 
emergizi^ 
on 24th li 
day after 
enolosing 

11,00 
16.00 
19.00 
16.50 
17.50 
26.00 
25.00 
25.00 
16.00 
23.00 
10.00 
9.00 
9.50 
8.50 

17.50 
29.00 
19.50 

8.98 

Peroentage of 

\dait Holed 
nibblingseeds 

17.50 
15.50 
19.00 
15.50 
15i50 
17.00 
24.0 
21.5 
18.0 
15.5 
15.5 
12.5 
25.0 
12.5 
11.5 
40.5 
17.0 

6.02 

15.5 
14.0 
16.0 
5.5 

10.0 
14.5 
18.5 
17.5 
15.5 
8.5 

7.5 
5.5 

18.0 
10.0 
7.5 

26.0 
12.5 

2.86 

iieduo* 
tloa in 
5 « 
sesda in 

0.20 
0.43 
0.10 
0.08 
0.55 
0.50 
0.65 
0.51 
0.07 
0.30 
0.31 
0.33 
0.69 
0.39 
0.04 
0.86 
0.41 

-

file:///dait
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iwrlug 3B905, 3B461, SB1066» O&i-I aad GSti^ which 

were oodera&ely aiaoeptibXe, the reiaalnliig genotype* were 

found to be least etuioeptlbXs by aooounting o(»!iparltiTtXy 

less beetle emergaaoe* Hone of the varletlea eam^ under 

highly euaoeptible group. 6«iotype D (8*5 noe) waa the least 

ausoeptible of a l l with r&ry miniaial number of beetles em«r<* 

ging on the 24th d ^ followed by 0 (9.5 nos) and A (10,10 

nos) genotypes. Genotype D differed signlfioently in respest 

of nuzaber of beetles emerged frooi genotype F (19*5 nos)« 

0S3541 (19.0 noe), Ci>i-5 and S (17.50 nos). While C and A 

rerealed signifloant differ^ioes over genotype Faid 03*3541, 

Moderately sosoeptible genotypes showed no signifloant diff-

srenoes among themselves. 

4 . 4 . 1 ( 0 ) ^^g QTOtt §4\tlt fti^s?Xg^ flgaaa* 

All genotypes exoepting CSH*1 exhibited least susoepti* 

bility to adult nibbling, CSil->l was found to be moderately 

susoeptiole with 40.5 par oent nibbled seeds* Among the 

least suaoeptlbility oategory of genotypes, genotype B reoor* 

ded the least (11.5) par oeut nibbled seeds followed by 3 

and D (12.5 V^T oent), OSa-2, C3.1-5 aad A (13.5 per oent), 

148 and 08^6 (15.5 per cent) S3905 and P (17.00 per oent). 

The only ^enotii>e OS i-1 (ieO.5 per cant) falling under moderately 
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•u«o«ptibXe group differed slgoifioanUy tttm alX th« 

reaainlttg gwiotypdo under least suaoopUble grougp* 

4.4.1(^) ?gr gfflfc ^9led 9g»4a 

7en out of 17 gviotype* tostod f e l l und^r leaat auMop* 

tible oatogory. The ten Inoludod 0SH*2 and 3 (5*5 per eont)f 

A and S (7.5 p«r oant), C3iJ-6 (G.5 por oent), OSii-5 and B 

<10.0 ^r oant), P (12.5 par oant) and SB1079 and SB901 (15.5 

psr oaut). B9«t of tho gaaotypea ware obaaxrsd to be aodora* 

taly 8u8<Mptibl3 with mr oesit holed aeeda ranging fron H 

per oent in gaiotype 148 to 126.0 per oent in 0311-1, Ifoiia of 

tba genotypes ware found highly ausoeptible* 

Aiaong the leaat and noderateXy eusoeptible genotype oate*-

goryt OSH-? and B suffered ti^ least damage of 5.5 per omt 

while OSii*i auffsrad the highest danaga of 26 per oent holad 

aaads and was differed froa al l others from the point of Tiav 

of susoeptibility. 

4.4.1(e) iiiflttoUfla to M îfifat 

She genotypes OSii-i, C, ̂ 3*461, 3B41066, 3B-905 and 148 

suffered higher loss in weight of seeds (0.88 to 0»46 g) 

waifl̂ iiag originally 5 g and henoe oategorised as highly suaoa* 

ptibls. Ihe least susoeptible genotypes inoludad A« cati*>6, 

3B->^01, C33341» CdH*2, SB1079 and Etiiich suffered ooaparitivaly 

aittiaal loss (0.31 to 0.04 g). Falling under the moderately 



01 

•u«o«ptible group vara tho g«notypt« F« Df 0S^»5 and B 

all of î iioh aooountod fen* a loss I A w«ight ranging trtm 

0.41 to 0*33 g* In all th« groups •!••• l9ast»hX#ily and 

•oderatoly auaoepUble groiq»a« tte ̂ ^anotypaa did not aliov 

any aignifloant dlffarenosa aither vithin the group or batvaan 

tha group* 

Study on tî a oTaluatlon of 17 ganotypaa for thair ralar 

tlva auaoaptiblllty to tha attaolc of 3»orygaa undar fraa 

oholoa tasting oonditiona abowad aliout 12 gonotypea to lia 

laaat euaoeptibia, having prorod to be so, in raepeot of all 

fiva paranetara C£»A and asi079)f 4 paraaatara Ca,I>,03i^2, 

oaii-6, 3d-901, CS<i354i sod F) and thraa parametara (OSH-$« 

148). 

Tour ganotypaa M9f obsarvad to ba modorataly suaoapUbla 

baling prorad ao in re»T?99t of four paraniotora (03ii»1), 3 para­

metara (Sd»1066, 3B-903 and 3B-461)# 

Oanotypa *C* appeared to be leaat auaoaptible (2 para* 

aetera) and aoderataly auaoaptible (2 paraaatari)* 

4.4• 2 Ho ehoiea eonfound teat dablo^yTHI) 

4.4.2(a) ^m^X Qt \i99M§§ ̂ ^^TF^im 

All the seTenteen ganotypaa under tea tin ware found 

aodarately auaosptlbla aa indloated by tha nuaber of baatlas 
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fablQ ^o.xnxit fi«iative 0uaoeptil>iXity of 8«r«at«en sorglaiBi 
^notypea to the attaek of ^.j 
ohoioe ooofound t«at)* 

IJ ' Varietiae 

n sa.901 
2 . 148 
3 . 03-3541 
4 . 03H-2 
5. C3ii-5 

6. SB-905 
7 . S3-461 
8 . 33*1066 
9 . SB-1079 

10, C8ii»6 
1% A 
12. B 
15. 0 
14. D 
15. B 
16. Oi>H-i 

17. P 

No. of 
beatlea 
emerging 
from 
5 g 

10.00 
10.00 

6.66 
7.00 
8,00 

11.00 
10,00 
15.33 
6.66 
5.00 
9.00 
6.66 

13.00 
6,66 
8,33 

19.00 
9.66 

Wt.of 
5 bae-
t l ea 
affiargad 

2.66 
2.33 
2,00 
2.66 
2.35 
3.00 
3.00 
3.00 
2.33 
2.33 
2.66 
2.66 
3.00 
2.33 
2,66 
4.00 
2,66 

Total 
deve» 
lopment 
period 
( la 
daya) 

35.43 
35.24 
37.45 
36.05 
35.15 
35.32 
35.44 
32.74 
38,05 
38,71 
33.59 
37.71 
32,92 
37.62 
35.05 
29.32 
35.43 

Peroantage of 

Adult 
nibbling 

15.00 
15.66 
7.00 

6.33 
8,00 

16,00 
16.00 
20,00 

6,00 
3.00 

12,66 
7.00 

19.00 
6,00 
7.00 

34.00 
6.33 

Flolad tion in 
aaads 5 g 

10.66 
14,33 
4.66 
5.00 
5.66 

14.66 
11.33 
15.66 
6.00 
1,66 
9,00 
6,00 

16,00 
4.66 
4.66 

24.33 
3.33 

0,20 
0,15 
0,25 
0,27 
0,13 
0,32 
0,35 
0.34 
0,21 
0,20 
0.05 
0,10 
0,32 
0,18 
0,15 
0,50 
0,10 

0,D,5^ 0.80 1.21 3.52 3.80 
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emerging whioh ranged from 5 to 19. The genotype OSH-6 

accoimted for the least nrunber of beetles (5.0 numbere) 

emerging, sis against the highest number of beetle emergence 

(19.00) supported by the genotype CSH-1. The difference 

noticed between genotypes were not significant, 

4.4.2(b) Vfeight of five beetles softer emergence 

Six genotypes namely CS-3541, 148, CSH-5, SB-1079. CSH-6 

and D were observed to be the least susceptible as revealed 

by weight of five beetles that emerged from each of the above 

genotypes. In this category the weight of five beetles ranged 

from a minimiim of 2,00 mg (genotype CS-3541) to 2.33 mg (all 

other genotypes). Six genotypes SB-901, CSH-2, A, B, E and 

F were noted to be moderately susceptible with five beetles 

weight of 2,66 mg. Highly susceptible category of genotypes 

constituted by SB-905, SB-46I, SB-1066, C and CSH-1 with 

weight (5 beetles) fluctuating from 3 to 4 mg. 

Genotypes of the least susceptible and moderately suscep­

tible categories revealed no statistical differences among 

themselves within the category or between the categories, 

OSH-1 (4 mg) however showed significant differences from the 

other genotypes in the highly susceptible category as well as 

other two categories. 
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larlng t i e genot^e OSH-i (29,3? days) fal l ing under 

the hi^iXy eueoeptibXe category a l l others exhibited aodera* 

tely deyelopaental period ranging fros 32*74 day* in 381066 

to 83.05 daye in ca^i-6, Genotypee 331066 with 52*74 daye and 

C with 52*92 days of drrelopaental period did not differ aig* 

nifioayatly aaong thenaelvea hut did ao frm a l l other genotypes* 

4*4*2(d) Ps?r pm% 9^^l% alte'fflfd .itadg, 

All the seventeen genotypes inrolved in testing for ttiair 

reeusticHi suffered ainiaua daoa^ (least susoeptibility) with 

Odiik6 recording the lowest peroentage of adnlt nibbled seeds 

(5*0) »d Cail̂ l the highest (M.O). OSH-i vith 54*0 per om% 

nibbled suffered signifioantly highest adult nibbling injury 

oottpared to a l l other ipnotypes* There found no genotype 

eitiier the aoet susceptible or moderately sujMM»ptible throuc^ 

this parameter. 

4*4*2(a) isr 9m\ M^^ JftS40. 

7hou£^ this i s aost reliable paraaeter i t %«as observed 

that al l the 17 gi^otypes f e l l under least susceptible eats* 

gory* Aaong the genot^i)es C31I-6 exhibited the least peroentags 

ot holed seeda (1.66) as oppoead to CSii-l on the other extreme 

recording the highest (24*33 p^r cent). Incidentally i t was 

noted that C&i-I was distinct froa all ot;her genotypes* 
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•«i&otype« F, £, D, C3«3341» 0SS»2 and 03H»5 vlth hoX«d 

•eeds tsngiag troa 3*39 to 3*66 per oeat, genotypes SB1079t 

B and A with 6*9 per oent hoXed seeds, genotypes 3B901» 

3B461 and 148, with 10.66 to 14*33 per eent holed seeds and 

33905* 3B1066 and 0 Oth 14*66 to 16*0 per oent holed seeds 

vers all <m par in respeetiTe grouping* 

4.4.2(f) IMwUOfl ifl mlf^t 

Of the 17 genotypes ivider study, 16 genotypes with reduo* 

tioi in weight singing fr<Mfi 0.05 g to 0.35 g out of original 

3 g of seeds tare found to be least susoeptihle. The only 

reaaining genotype (C3H-1) with a weight reduction of 0.3 g 

was moderately susoeptible, the genotypes did not sxhihit 

any signifioant differenoes between thea. 

tloder confined testing oonditioos 10 genotypes were 

prortdd as laast susceptible, baaed on four paraaters (03H<»6t 

3, CS-3541, C3a-5, SB1079 and 148), thrss paraoeters (SB905, 

33(61, 0 and o31066)* 

Six ganotypss (SS901, OSri-2, A, B, E snd P) proved to ha 

least as wall as aoderately euaoeptible based on 3 parameters 

eaoh* Hov«-rer, when genotypes reaction in respect of the 

most reliable parameters is taicen into oonslderati^si, they 

were also ^served to be least eueoeptible. 

03H»1 of all genotypee vae found to be highly susceptible 

^o s*orysae attack* 
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Qa ooasldemticm of reauXta of \>o%h testing Bltuatioa* 

tlie goaot̂ MiA I>f 03H-6, 3Q979ff C33541, 03il»9 and 148 esusrfisd îif) 

«• least ausoaptlDla gmiotypss to 3.orv«as> No ooioncai 

genotypes vers found eithar as aoderateXy susoaptlble or aa 

MgHajT sosoeptible* aat* the genotypes OSli-i, a9»903» 

Sd<-461 and SB* 1066 were fotind to be hi^iOy susceptible for 

oaa reliable paraiset<9r« 
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DISCUSSION 



OHkPtm T 

9*1 eyaliaation of atoraga atniotarafl for t^xBi^r 

Savan atoraga atraoturaa both of ooinraatioaaX and lapro* 

•ad types vara avaLuAtad for tbalr reXatlva affloaoy in pro* 

taotlng aaad trom inaaot Infeatatlooa, aad their influamM 

on tha action of two ooiamonlj uaad ftmiguits* ûffaet of aaad 

noieUira on tho developaient and aunriTal aa well aa ralati^ 

suaoeptibility of 17 eor^vm gonotypaa to S^orygae waa 

Inveatigatad* Hus raaalta of theaa atudioa ara diaouoaad 

in thafollovln^ pagas (rable«IXI to TXXX), 

Of the atniotaraa toatadt aatal bin amargad oat to ba 

tha boat of all by ita parformanoa in regiataring tha laaat 

nttmbar of liring and highaat numbar of daad baatlaa %fhieh ia 

in agraem^it %rith %iTa8taTa tj^ a^*«(1973) i^o notad laaat 

popalatioa eount in attal bin and gunny bag OTsr othar atraotoraa 

and Bertrand (1941) who obaerred higher oortality of baatlaa 

in laatal bin after 9 aontha of atoraga* An additional 

advantage notad in tmt^X bin was that it had no oraoice and 

orevioae whloh anabl^sd tha bsatlea to braad and multiply at 

faater rata (Basaslyan slJLaiL»t 1^66)« 

^ e paroantaga of aaad damagai adult nibbling and lK>lad 

aaads waa tha laaat irhioh oonforaa to tha findinga of ^ a 
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Osburn i l |L*(1960), lamasiyan sX aL» (1966) r«portdd %ha% 

grains storad ov&r 2 to 6 yaars in metal bin sustained loss 

inseot damags (16 per oant^ oonparod to ttie IHskkas (35 per 

oant}« osment tanica (100 per oent^ and other reoaptaoles 

(69»82 pereent) and ;sriva«tava fli. aU (1973) foaad metal bin 

vith hi^wr peroea îtage of grain and lees %isevilled mtads 

oTer other atrootures used hy ri l lagsrs . 

Xioast a«ed daim^ iogiealiy rssolted i s l«»ast loss in 

weight of seeds stored in EKStal bin v^tnh agrees with the 

report of ooaparitivsXy less quantatlTa loss of 2.03 per 

cent in laetal bin as ooapared with that of 2,25 p^r e«at 

noted in bag storage (Hasaaslvan et, â «« 1966)* The findings 

of Srivasta-vm £t aX,«»(1973) in tha ooorse of a oase study cm 

stfU'ai^ px^otioes followed by yillagers that seeds stored in 

aetal drtua suffered tern least wapared to a l l other struotors 

prsTailing in those Tillages and that of Boharey SLk ai* ^ 1975) 

stands testiatmy to the pras«it reToalaticm* 

Lesser tha paroantage of weevillcid (holed) grains mors 

i s the peroantage of gersiinatlan, was revoaled in the studies 

of Yadar oĵ  al̂ » (I96f0 working on the axtait of relatiozwhip 

bstwaen da!Wge and germination of jowar (?^ AK) infested by 

§.*S0OMSL* ^ raportad that inoTtjaa^d dasiage by davelopiug 

grub rasulted In deoremsei gax^ination. In tha prtisant study 

metal bin aooountod for higher tjercaatage of nonaal seedlings 
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and loiimr pore«atag0 of both alKiormaL and, dead and diseased 

•ead8« Xhaaa flndlnga are in oonfiroity with reeerTatian 

•aoh aa insignificant fall in viability of seed in long run 

of storage in metal bin (Osbum jtL aL*f 1^60)* (kHUBerelal 

seed lot of sweet sor^hua variety Sugar drip stored in metal 

bin« in retaining above 70 per o@nt gsrsiiAatian after proloa* 

ged storage period of ?7 months ooapared to that of close 

aesh, jute bags over ?0 aonthe (Peel* 1962) and aluminium 

silo's superiority over oonorete bins in recording higher 

percentage of germination (3arid at al*, 1965)* 

Metal bin topped, was fallowed by plywood bin, plaetie 

bin and gunny bag lined with polythene %riiLoh are €dl o(aisidered 

to be improved typee with difference in respect of most of the 

parameters «bet%ieen tham being insignifioant* 

Plywood bin was found next best to metal bin 1^ virtue 

of the least percentage of adult nibbled aeede, seccmd in eau* 

sing comparatively lesser percentage of holed seeds, stoncmaal, 

dead and dieeased seeds and higher percentage of normal 

seedlings* It stood third in harbouring live and dead beetles 

which could be understood by the vork. of IQrishnamurthy sod 

Majumder (1978) who reported that plywood bin accounted for 

less kernel damage and no loss in viability even after one 

year of storage* Aooording to i;hem the structures had good 

qoalities suoh as high degree of gas worthineea, fairly hig^ 
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aaount of oarbon*dloxid« aoouaulatlon* Hovsvar* th« dia* 

adranta^a vas vith ita durability* 

Third in tha ordar of releati've parfon&aoost was plaatie 

bin* Ita poaition vaa jiuitified baoaase of ita ataadiog 

Moond in harbouring liye and daad baatXaa and oauaiag Xaaat 

loas in woight, and third in faTouriag hi^fhar psroantage of 

normal aaadling«« lessar peroantage of abnormal saadlinga maA 

daad and diaoaaad aaads and in ra<K>rdiag aixiimum aaad daaaga* 

fhia ravaalation aro boet explainad in tha aarlier invaatiga* 

tiona of Krishnamurthya^and Hajuador (1970) on ooaparitivo 

avalaation of atoraga bins namely plywood bin* farrooMtont 

and HHHi) (high ffiol8oular« high density polytholona) bins 

%rhard in they olaiaod plaatio bin to pooaeas the aamo good 

<|ualitiea of plywood bin ae stated in ona earlier paragrai^ 

with tha only diaadvantaga being that of ita durability* 

Of the iaproved atruoturea, gunny bag lined with poly* 

thene ran ed the laat in its relative performance by yirtu* 

of standing first in respect of lire and dead beetlest third 

in recording loaa in weight and fourth in aooounting for 

higher percentage of normal seedlings* lowest percentage of 

abnoraals and, dead and diaaased s.̂ ada* I}lsadvant€igea noted 

with the ^mny bcig and polythene were* the persMable nature 

to the moisture and vapur in the former and rs^id susoeptibiXity 

to wear and tear in the latter* i!enod« when both were inter* 

lined and used for seed storage* the performance was almost 



103 

ooaparablo to any good otraotore iiriiloh la aluoldatod in 

the tiaAingfB of ^eal (1962) idio elaiaod oonaerolal aood lota 

of aorgiiuffl varlegy aô sar drip etorad in waarhousa in Juta bag 

lined \tith polythene and in oloae aoah ;}ttta baga favoured 

higher gazMination (above 70 per eent) for 24 aontha (fomar) 

and 20 aontha (latter) xeapeotively, 

Xhe preaent atuciy alao olearly eatabliahad that Mada 

atored in matal bin prolonged the deyelojNBental period of 

inaeot peat ae eoeipared to aeeda atored in gunny bag lined 

with polythene* Ttda olearly indloatea the unaultability 

of aeeda for the inseet to infeet breed and multiply* 

The t«Bperature and relative huoddity over the atudy 

period did not vary appreeiia>ly (27*0 to 31.6*0 and 93 to 

74 per oent HH) in^apeotive of aiabiant t«apar«ture and relft* 

tive hUBidity* Hie aeed aoisture varied l i t t l e thua revec^ling 

the atruoturee to fairly withatand for fluotuAti<ma in external 

enviroanaental oMiditiona* 

On the oontraryt oonvsntional storage atruoturee in uaa 

in the rural areaa^ vhoae replioaa were teated in the 8tudy« 

were obeerved to be e i^if ioantly inferior to earlier diaeu-

aaed atruotorea in respeot of a l l pauraaetera* Of the three 

oiHS^ventlonal atruotures, vadai revealed to be the beet followed 

by earthem pot and bpjQboo bin* 

file:///tith
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Vadai and earthom pot both aooountad for lUghar number 

of IlTo beatloa and laasor doe4 boatlea* The porooa natitrt 

of the oontalaar aade them permeable to the aoblent ataoairtiara 

thereby allowing oxygen Inside and Co^ to the outer ataoa* 

phere* Ihs aioroenTironaflmt thue developed iaaidot beeauee 

of Co^ Aot noouBoLatlng was found to be favonrable for 

ineeot grovth and iMjatipXieation« a eiailar view biing held 

by Tayaeiere (1948}* Ae a oonaequenoet oonirentional etruo* 

turee ehowed ooaparitively the hii^er peroentage of damai^ 

due to adult nibblin^^ and developing grabe* fheee reaulte 

ooaflrsi to the findinge of RatnaeiTan e|̂  al«(196B) that and 

pots ahov#ed higher peroentage (69 to 82) of oMd danaft 

ooapared to the (16 per eent) in aetad bin* Hi^^r aeed 

damage reeolted in greater loes in weight with the higher 

pero^datage of holed eeede, the peroantage of nonoal seedlinge 

obtained wae alec low ae olaiaed earlier by Tadav et a^* 

(I968)t who found that inoreaeed deaage by developing grubs 

^^ ^>oyy»ae resulted in deoreaaed ganaination of jowar t 

seeds* The per Qent dead end dieeaaed seede were more beeauae 

of injury* haa been confirmed earlier through the findings 

of iiurd (1921) in oase of wheat seede where in ruptured (Seed 

ooat injury) saê da were often invaded by moulds and invasion 

waa aoare rapid when the rupture was cfr^T endospera* 
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The banboo bin proving to be the ooat Inferior of ell 

etruotorest teetedc in the etady by harb<Kiring highest 

nuBber of live beetles (and least dead beetles)* %fhioh was 

possible due to the farourable atmosphere prsTailing within 

storage straoture beoause of the porous nature of the struo* 

ture« 3esidest *oraeiE8 aad oreriees* inside« lurorided 8(H>ps 

for further dsTelopnent and noltiplioation, thie obserration 

being aubaoribed to earlier by i^aoaaiyan et̂  sl«(196a) who 

found storage straotures with oraeics aod orevioes to harbour 

higiMir insect populaticm and daange* Parrathappa 9^§^^1i9T2) 

alao, in eonforaation had reoorded aore nuober of beetles 

and high per<M»itage kernel danage in iMraboo bin aa oonpared 

to gunny bag* That the i^orvaae ponetrated through tiui 

plastered wall (HaaeMiTan gji. ftJU, 1966} waa oonfimed in the 

present investigation where in it penetrated through oowdung 

and red earth slurry* loss in weight was the highest in 

bamboo bin (&irish at al«* 1974) was also oonfimed in the 

present study* Beaboo bin beoause of all thaae* ree<»rded« the 

leaat peroentage of normal seedlings as reported in the earlier 

findinge of Pingale (1933) wlwre germination fell fton 90 

per eent to 10 per cent* 

In reepeot of total deTelopoental period* it waa the 

Shortest in bamboo bin indioating the aoat favourable environ* 

aent prevailing in that etruoture as oonpared to earthem pot 

and vadal* 
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la ooaeXttftioa, it nay b« stated that tmong tha i^prova4 

storage struotures^ aetal bin was the best foIXowed bj 

plywood bin* plastio bin and gunay bag lined with polythirae* 

All %im oonTentional storage s true tares were found inferior 

to idbore four straotorest t4i«ci they were osed as saoh« Of 

the three roral struotiirest vadai pro-ved to be relatively 

better than earthexn pot and bonboo bin* whioh incidentally 

was the most inferior of all struotores tested in the stody* 

th& three struotores being eeonoaioally riable %rith the famers 

at large in the rural areas, their oontinued use is inevitable 

for storing seeds and grains* Their physical traits have to 

be iaprored in sooh a taanner* as to ma^e then as far as possi­

ble air tie^ and aoistore proof* aooording to Giles (1965) 

1^0 alao had the Tiew of suooesafol control of insect infesta­

tion in mod granaries treatsd with bituaen or any painting 

•aterial whioh would seal the pores* whioh will go a Icmg 

way in kesping insect and their aotlTity bang as well as daaage 

to grain low or nil* 

fifitlon of fiMligintia 

storage struotores with their strootoral differoiiee, one 

apt to infloance the aetiem of fuBigants* An Imrestigatioaa 

on this aspects has proridsd certain information %riiich i s 

aoite usefol in i^igat ion (Table IX to X7), 
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tint r«laUire effloaoy of stmotaros ma already b««n 

dlsoaaaed la th« praoeodlng pagaa tout the roXatlTa poaltiooa 

oooapiad 1^ than baaad on thalr Influanoa oa tha aotlon of 

fuaigaat waa dlfferant. Plaatio bin oooupiad tha top poai* 

tion foUovad by netaX bin* plyvood bin and guxmy bag linad 

with poXythons with the differanoa being Inaigoifleait 

betvaen thea in reapeot of all fourteen paraaatere* Tha 

auperiority of aetal bin waa ruled out for it a gaa«i«orthiaa«a 

beoauae of leakage of fuaigant throui^ gape found at jointa 

or aetal aealinge ae ooapared to plaatio bina vhioh ia in 

oonfirmati«i of the flndinga of Thiem and Boga (1975) idio 

ia tlMir inrestigatiim cm the oontrol of atora paeta in alu* 

ainioa ailot with phoaphine found oanaiderabla loaa of gaa 

aapaoially throuj^ aeala at aagaant ringa* manholaa and 

inlet portiona* The plaatio bin oanfuotured with aingla 

B^ildiagt had no jointa and therefore there waa no laalcag* 

of gaaaa* 

In regards to comrentional atrtioturaa the relatiTa poai* 

tiona eetablieiiiid earlier waa not altered when fuaiganta %fera 

adainis tared* 

5*2*a Bft&ot of fliaî ranta 

Among the two fumiganta* £^B aooounted for hic^er 
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aortality over SD/OI, •• reported lay Puaj and Glrieii (1967) 

vho olalaed that of the three fmalgmte EDB ytm aost toxio 

to X-irfBiarlM followed by earbondisulphide and E0/C7* The 

tine taken by SSB for oaualng death of the realdaal xK>puXatioii 

of beetles waa leas oonpared to SS/CT aa revealed in the atu* 

dlea of Share ^ al* (1966 )• aeoordlng to whom BBB findgatloa 

gave 91 end 98 per oent kill of the oa«ed Ineaota while* 

diainf eating the mill* After inoubation mortality roaa up to 

100 per oent* thua indioating the delayed action of 3DB on 

the aurviTing inaeota* The preaent inveatigation revealed that 

one and half months after fuaigation, reinfestation by beetlea 

found inoreasing wae with £3)/0T and oonveraely beetlea were 

few vhioh ia well deoonstrated in the work of Comoa and Qyeairen 

(1968) where in foaigation with B!>/Gt against r-ftM^lMMI v^^ 

3«orygae reoordad reinfestation one raonth later and after a 

damageable popuIaticMi build up was aeen, 2 months henoe* 

Beoauaa of ooaparatively high toxicity of SD3 to S.orysae 

it registered leaa psroentage of nibbled aeeds (22«71 end 23*42) 

over 120 hours of fumigation and oao and half mcnths after 

fttfiiigationt respeotively and enoountered aigaifioantly least 

peroetitage of holad eeeda (8*42) whidl finds support in tba 

work of PonJ end Glriah (1967)« 
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Tha effcot of fiaiganta on tho p«r oont 8«d germlnatloa* 

SDB prov«d to b« b«ttttr ovr ED/CI by w«y of fsrouring th« 

higher peroeataga of aormal •««dling«t l«Mit perooatag* of 

•taaormal aeodXings and lesser pereentage of dead and diseased 

aaeda after 120 hours of fuMigation« which agrees vith the 

obsarvations of Oirish sJt AL* (1972) who found germinability 

of 4owar wheat and otiier orop seeds with different moisture 

oontents under £DB ftmigatioa at the varied dosaga reaain unaff-

eoted» while Clifford (1958) observed the reduoed seedling 

growth in ease of seeds of maiae varieties fumigated with ED/OT 

at different doses* Siailar trend was observed even one taai 

half Bonth after fUnigation* wheti seed germination test reveal­

ing higher peroeutage of normal seedlingSt lower pereentags of 

abnormal seedlings and, dsad and diseased seeds in the oase of 

BSB over iSD/CX, Furt ler seeds in all struoturss under 22)8 

simi^ioantly less loss in eomparison to E1>/0T« 

6«2«3 Sitinw^iffl alfiPt Qt gtrugtvtfca Bid fialfm^i 

Zrrespeotive of fUmigants used, the improved struatuvsa 

namsly plastio bin* metal bin, plywood bin sad gunny bag 

lined with polythene in that order aooounted for effeotive 

oheoking of s^oryaae infeatati(m as oompared to oonventicmal 

struotureSf vadai« earthem pot and bamboo bin* 

Plastio bin oombined well in providing effeotive oontrol 

of S.arygaa with fiaigant ESB and followed by metal bin, plfwopd 
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bin imd guimy bag lined with polythene viVa, the difference 

between theee being ineigaifioant* 

Flaetio bin ander %im infltisnee of SSB regiatered 

oomparitively higher minber of dead beetles after 120 hra 

of fuaigation, this oompying fourth poeitioa in oansing 

aortality vhioh vras reaaoned by Kritiinamurthy and Hajosder 

(1973) who in evaluating the atorage bins* reported that 

plaatie (hi^ iaoleotilar« high denaity* HKliD) bins had high 

degree of ^ vorthineas and fairly high amount of Cog aoouau-

lation* the depleation of oxy^a and aooisaulation of Q02 oig^t 

have inoreased the toxicity of SBB (Bond et̂  §!,•# 1967) to the 

larvae and pupae vlth the resultt one and half month after 

fumigatirait the reinfeetaticm iiias found to be quite low tbstf 

occupying second positita for this parameter• With hin^ 

beetle mortality and least reinfestati(m per oentt adult nibb­

led seeds (13*5) and per cent holed seeds (4*5) were also obser­

ved to be less* Conftsqusntly* germinaticai was seen to be of 

high order with higher percentage of normal seedlings, lower 

percentage of abnonaal, dead and diseased seeds, the otwervm* 

tions agreeing with those of Giriah sJl SL» (1972)* 

Metal bin in oonibitiation with EBB was observed to fall in 

line with that of plastic bin with higher beetle aortality 

which is also agreed to« in the findings of Zdndgren SJL filL* 
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(1954) who Investigating 10 fuaigarits for tholr relative 

•ffeotiveneas against •̂ĵ CCSftfi. and other atora peata in 

oietal ohasber found EI)3 to oauaa oomplete mortality of ^^ fTITIHi 

Tim funigant took least number of days to Icill the reaidoal 

tieetlea population, the observations oonfizming to the findlnga 

of Lindgren aJL ftL* (1954) on relative effeotiveneas of 10 

fumigants where in after f\»iigation with SI)B in aluainium 8ilo« 

the inaeets were seen dieing in different dates* Heinfeata-

tion observed one and half months after fuoigation was quite 

low« the findings agree with those of &iri8h ftjk, ali» (1972) who» 

in their investigation with B/OT and EBB in kothia, kuthlas 

and tin drums found effioiant oontrol of latent infestation of 

§L*S£SMSL and li^dominioa to a maximusi extent in tin drama with 

EHB as ooapaorad to other struotures with infestation being leas. 

The per oant adult nibbled (15*5) and holed aeeds (5*3) v^re 

also l&aa and oonaequntly the p^r cent normal aeedlinga obtained 

were high and per cent almorffials, dead and diseased ware low* 

Plywood bin under £DB has given a good aooount of itself 

in causing high mortalit)^ whieh was perhapa due to high degree of 

gas worthiness and capacity to aooumulate Co^ as reported by 

iCrlahnasuirthy and Majuader (197B), oonoeatration of COg aoouaola* 

tioa contributing to the increased toxicity of BD3 as already 

been emphasised by Bond alL al» (1967) and Shayeeteh (1975) who 
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reported phostoxin la air tight vood^i box to omum higher 

aortality of 3,granariiij and J^.OQnruaaa, £tliyl«ae dibroaldt 

aotod against the daToIoping stages of inseots (?unj and 

Oirisht 1969) thus rssaltiag in raduoed roinfestation and as a 

oooaequanoa daoaga of all kinds was also low with tha zvsult 

tha pereentags of normal saadlinga ware mora and paroantaga of 

abnormal, daad and diseased wars low. 

Sunny bag lined with polythene oeoupied fourth poaition 

under EDB raoording higher stortality* as reported by Pingala 

(1955) and Comas et aĵ « (1966), tha later findings ooapleta 

the mortality of S.oryaae due to SOB in gunny bags under tarpuline 

whioh was lat^r stQ>portad by >hayaatah*aCl975) observation of 

oomplete aortality of '"flrf̂ TTimiiiMI under aiailar oonditions* "Sha 

•truoture in oonjunotion with £DB t(Kiic shorter duratiim to 

bring about the death of reaidual beetle population* iQie rein* 

fastation, a month and a half after fuaigation was tha least* 

these observations reoelved support froa xnnj and Giriitti (19&9) 

and Lallan fiai (1964) who noted aioilar aituation under ESB 

fumigation in aaokad %riieat under Vubbarised gas proof* Ihe 

last odntionad author noted ""•-nmil emargenoa at the rate of 

2 beetles per kg of wheat. l̂igh beetle nortality and low mSm 

reinfeatation aocounted for low per o^it aeed daisaga (15*5 adult 

nibbled and 10*0 holed) henoe the loaa in weight (49*5 g) not lead 

was very less, and as a result higoest peromitage of noraal seed* 

linga and lower p::ro<»itage of dead and diseased were se«ci. 
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tiko aforesaid four atruotures \md«r the infloaxiee of 

ET>/Crs ooeupied posltiona from 5%h to 8th wliioh \m» as foXlowSt 

plastio bin followed hy pljrwood bin* aotal bin and ganay bag 

linod with polythens* The Interaotim offset bstvssn thsss 

struotures was Insignifioaat both under KD3 and EB/CT* 

0«riv<mtianaL struoturaa providsd oontrol of inseot infes* 

tation both under SSB and KD/OT whioh was signifioantly far 

inferior to othar iaprored struotures* ^oag tha rural struo* 

turest vadal proved to be batter in respeot of all parameters 

followed i^ eartUem pot ^x^ bataboo bin under both 3B and 

ED/OT fiBBigation* The first two aooounted for lesser aortalityt 

whioh aay be sxplained due to porous natore of the atruotturs 

reauiting in failure to hold the fuoigant affeotively inside 

the struoture and the niBDber of beetles killed was less while 

the time talcsn for the death of residual population o(»paratiTaly 

longer* Consequentlyt reinfestation by rioe weevil was eonsi** 

derably high and so also the seed donage whioh was quite high* 

With higher peroentage of seed damaget lose suatained by seeds 

under ED/QT in tiis above two atruoture was heavy* i!he per e«tt 

norual seedlings obtained was appreoiably low« the observations 

agree with that of Yadav si ai.* (1966), i4xo eetablished a 

oorrelation betwean dacnage and gertainati<»i of jowar infested by 

Ŝ flixsafi.* olaiaed tiiat inoreased daaage rasulted in daorsasad 

geminatictti perCMntage* Ihe per oent de€td and disaased seeds 

was high whioh aay be due to more inaeet injury* Xhie view 
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found support in tiie findings of Heard (1921) who ol€dmsd 

ruptursd %Auiat sseda suffsr mmU.d infeotioa. InwnBlaa, vam 

aoro rapid vtisn ri^ture was ovor eadosptim than on em1»70« 

aamboo bin oams up with least perfomanos undar both SBB 

and EB/C7, Znspito of 3afflboo bin being plastered, inside and 

outside* with oovdung and red earth« beetles were seen pens* 

trating through walla, similar observation hanring been oads 

earlier by BaiaasiTan §X SL» (1966)* The bamboo bin wall 

possessed pores even after oovering walls with red earth and 

oowdung. Beetle mortality was the least and times taken to kill 

the reaidual beetle population was long, whioh was due to the 

fuBi£pant vapours not being oonfined and heavy sdr moveaent froa 

inside to outside with the highest number of live beetles, ths 

per o«nt daoage sustained by this strueture was also the highest 

and as a oonse uenoe the loss in wei^t suffered was also high* 

fhe per oent normal seedlings was low beeause high per oaat 

holed seed (Tadav fll §!.•, 1968)* The peroentage of dead and 

diseased was the highest in bamboo bin under both fuaigants 

as reported earlier by Hurd (1921)* 

In tHrief, iaproved struotures proved to be signifieantly 

superior with plastic bin leading other three struotumis* It 

was followed by metal bin, plywood bin, and gusuiy bag lined with 

polythene oonventional struotures, on the other hand faced badly 

with vadai among thea pdrforoing veil over other two. 
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Sthylens dibroialde proved to bo approolably a better fmigaat 

over ethylene dlohXoride and oarbon^tetraohloride aa erldenoed 

by the foroiere oapablXlty in inflloting mortality and not 

affooting seed germination in all storage atruotore where they 

were adainiatered* EX»B fumigation in plaatio bin folXoved by 

metal bint plywood bin and gtinny bag lined with polythene 

provided appreoiable oontrol of S.orveaa ae ooni^red to BH/tTE 

when fumigated in thoee etxuotaree* Both theee atruotorea were 

eeen to provide ai^ifioantly leseer oontrol of inaeete in the 

oonventional etorage etruoturea* 

3*5 ^gg aftifftVUTi 

Sffeot of eeed moieture on the growth and development of 

S.orygaa waa Inveetigated which revealed an inverae z«lati(»ifl^p 

betweead moieture and development of s.orvaae, 

la the present studyt a eeed moisture of 7«S0 per oent rsgi* 

stored a devBloi»ient period of 56.11 days vitiioh was shortened 

with inorease in seed moieture upto 16*00 per cent* The latt«r 

aooounted for 50•57* the ehorteet period and perhaps the optimal* 

Similar obaervaticms were made by J^a^^ajan (1980) in ease of 

H.dominioa and Karsaa >ingh sLk aiL*f (1974) in the ease of i2»fiC£HUU 

Beyond 16*00 per o^at, at 19*40 and 24*20 seed moisture no 

beetle emergeruae was seen and farther seeds were attacked by 

fungus* 
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Similarly* seed moiatum of 3«80 to 7*0 per oent did not 

favour beetle deyalopaent aa indieated hy no eaerg^ioe whloh 

ia in agreement with the findings of Hovie (1965) wiio found tha 

ainiauB M to be 60•00 p&r oent and with inoreaaa in aoiatura 

content, the nuraber of beetles emerging were alao more* Xha 

leaat and the highest ntimber of beetle energenoe ^^r9 noticed at 

7*80 and 13*20 seed moisturet reeneotively and further inoraaaa 

in seed moiatore to 16*00 par oent reaiiltad in deareaae nuabar 

of beetles emergenoe* Thus olearly establisldng optimal 8ee4 

moisture at 13*20 and the optimal range at 13«20 to 16*00 per 

owit* flm above firuSinifp are in eonfimity with the obserrations 

of Karan Singh gjb, a^* (1973) who in their study observed inersa-

sed beetle emorganoe at 73 per oent &H, the least at 60 v^r 

oent £ I with ftmgal attack at 90 per cent and oonoludsd that 

13*20 P9T cent seed moisture as the optimal farourable for rioa 

weevil dsiralo|»aê t which %ws further confirmed in their subss* 

quant investigations (HIaran Singh 9X i^*t 1974| Saran 3in#i §^ 

al., 1975). 

!Ris data cm growth index also t«iptiasised tiie present find* 

ings that 13*20 per cent seed moisture was the most favourable 

level for growth and developasat of rice weevil and further 

increase in seed moisture as indioated at 16*00 per ooitt result ad 

in growth index value being decreased thus pointing out tie 

unfavourable natore of seed moisture beyond 13*20 per oant* 
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Thyagarajan (1980) was of the same opizilcsi in the ease of 

Hioe weevils were able to nibiale tlie seeds even at 3*30 per 

oent seed aolstore and looreaslng per oent nibtded seeds* 

Chaterjee (1953) also obtained siiailar result of seed dsnage 

of 12*^, 18«11 aad 30.2 per oent at 2t 8 and 12 per oent 

seed moisture reapaotiyely. Xhe p&r eent holed seeds also 

tended to increase with inoreaae in seed moisture* the least 

being notioed at 7*30 per eent* The present revaalatiwi is in 

oonfirsiation with tha obsarvation of ^riahnamurthy sX il*(1976) 

who reported inoreased percentage of dmaage (5B»00, ^5*00 and 

69*0 ^QT eent) with increase in moisture ecmtent (low* ffiedian 

and high seed moisture) in stored seeds* 

rhe prese»it investi^tion has oonolusiv<»ly established that 

tha seed moisture abofe 13fr20 upto 16*0 (7? to 86*0 iiH) favoured 

the growth and development ^•fiSXiMU Ths most optimal level 

being 13*20 per oent which is on par with the findings of 

Pingale andGirish M967) who reviewing the effeot of seed mois­

ture on store pests olaiasd 14*0 per oent as the optimum seed 

moisture with the lowest being at 60 per oent BH %^oh permitted 

insect development* The moat optimum seed moisture of 1 3 * ^ per 

eent in this study accounted for the shortest developmental 

periodt Uig^et number of beetle emarj^noet hi^est groirth index 

and highest per oent adult nibble and holed seeds* 
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4*4 lifiliUTg J^flo^a^^lyiti^y 9t fl9ria»iB 

The possibility of evolving genotypes unfsvouxable for 

dsvelopsent and moItipXioatioa of eeed inseot depends upoxk 

deteotion of less susoeptible or resistant ones and factors 

responsible for it. With this objeotlve in view the present 

study involving seventeen aorghua gsnotypes was oarriedout to 

determine lecuit moderately and highly susceptible gsnotypss 

to nf'ffrYlilt attaoic* 

Evaluation of ^tnotypes vu» made under two testing situs* 

tic»is namely the free ohoioe randcm distrlbuticm tsohniqus 

where beetle had aeoess to seeds of their oheice and no ohoioe 

confound tsohniqus where beetles were left with no ohoioe except 

to acoept seeds given to them using laean and standard dsviation, 

ths g«!iotyps6 were grouped into least« noderate and highly 

susoeptible categories under both testing situation* Ho geno* 

type was found to be ooiapletely resistant to the attack of riCM 

weevil which aay be explained by the findings of Bavsy (t96$) 

and iOiokhar and Cupta (1974) who attributed ths rssistanes to 

weevil attack posaibly due to grain sise* protein o<nt«it and 

hardness of tlam ssed* 

The present evaluaticoi under both the testing situations* 

Sstablished six genotypes D followed by S3H-6, Sai079» C3-3541, 

OM-5 and 148 in that order* as least susceptible* These genetypea 
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ver@ noted to favour fairly longer develoiMBental period of 

the Inseot whloh is in agreement with longer deYelopaental 

periods tnat Rout e^ §^« (1976) obeenred in least eusoeptible 

•arletiee of rloe* Further« the saae workere observed that 

the leaat saseeptibXe genotypes produoed largest nuiaber of 

aduXtSt vhioh was oonfinaed in the present study* "Siia suaber 

of iaeetlce eiaerged was mininum in these genotypes which agrees 

with the results of Osng and Pant (1963)i Chahal sad Labh Sing 

(1973) and j^oraiswaoy et al« (1976) that least susceptible 

genotypes gave rise to Idsaer ntLiiber of beetles* Sinoe these 

genotypes rsoorded less nuaber of beetlest they also ooimtsd 

for less daoiags by adult and developing grub« vhioh is also 

observed in the work of i\ittarudr8^pa ftk ftl.* (I971)t where in 

least susoeptible recorded ooaparitively lesser damage* with 

beetles not relishing the feeding on these genotypest seeds 

suffered less loss in weight as reported by Widstr<»t jtk fX, (1972)* 

No genotype was identifiabl«j as moderately susceptible 

under both the testing eitiiatioi* ^le two teohniques gave 

confused revealation with regards to noderately susceptible 

genotypes* 

Similarlyt both the testing situations did not point out 

any genotype which could be categorised as highly susceptibls, 

perhaps physical characteristics, lUce^ <K>lourt texture* shape 

etc*, and bioc'ieoleal composition of seeds V9rm such as to 
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dlaoourage tha attaolc by and subsaqaftnt deiroloimeiit of 

baetles that no geootypea were aaen to ba suaoaptlbla* 

iioweT@r, thia haa to be inveatigatadt further* ComparitlTaly 

genot^^a CSii-l, of all gsnotypaa taatad waa found to ba 

til#iXy auaoepUbXe to ^cfiOiai.* attack aa provad by Ita raaotloa 

In r93p90t of tiro pai^etatara* CSr{*1, hanoa aooountad for 

ahortar davaXopaaatal period« hlgheat niambar of iwetXaa 

aoargingt hlg^iaat weight of five bee tie a* hlgheat aaad dasiagat 

and loaa In aeed weight* among all 17 genotypea taatad* Find* 

Inga of Krishnamurthy ^ al« (1976) who found CSa-1 aa mora 

auaoeptlble than CSii-5 and CSii*2 (Included In the £ireai«Lt 

atady also) prorea the above oonvlotlona beyond doubt* 
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SUimABY 

A study oonduotod to eraluate eevan storage struotursSf 

four of toem of improvad azid throe oc»nrentional types for 

their rolatlTo effioaoy in ohecking loseot infestation on 

stored aeedOv true replioas (aodale) of these etruotures vers 

filled with C3ii*i jowau* seeds and riee weevii (50 beetles) 

were released. The experiment« whioh replieated thrioe lasted 

for a period of five mraiths. Seed samples were drawn frota 

eaoh atruoture eyery mcmth and analysed and the entire quantity 

analysed at the end of the study. Phe investigations have 

estahliahed the supermaoy of natal bin over all those followed 

by plywood bin» plastio bin and gunny bag lined with polythene 

among the improved etruotures besides establishing oonolusively 

thd superiority of these improved etruotures over the oonven* 

tional etruotures in respeet of proteoting sseds from insect 

infestation. Among oonvantional struotures vadai soored over 

earthem pot marginally and bamboo bin whioh was inoid^itally, 

the atraoture that gave little proteoti(m to seeds stox«d in 

it from inaeot iiifestation. 

the relative influenoe of sevan storage struotures on the 

aotion of fumigants vms also investigated, struotures fillsd 
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with 3 kgs of jowar aeedst reoeived 250 insoota eaoh two 

fuolgaats nâ iiely DB and SD/Cf vera uaed for fumigation of 

aaada in eaoh atruotora* Th& atudy waa replioatad twioat 

EX>a provad to bo fflarginally a battar fta&igant over ED/OT in 

oauaing ixiga mortality* tailing Xaaa tii^ to oausa tha death 

of real dual toe tie popalatlon» auppreasixig rainfe8tati(8i» regis* 

taring minimal aeed datnaga, minimal losa in aead uaight and 

finally aooounting for higher peroantaga of normal aeadlinga 

and laaa pareantaga of sdinormal and dead and diaeaaad aaada* 

rha interaoti<m effect between fumigant improvad atruotura 

and fuoigant oonventional atraoture waa aignifiosnt in t^t 

fuaigatioa in improved atruotura gave aignifioantly affeotiva 

oontrol of inaeot infestation sad ocmaequantly aaad protaotion 

orar faaigatian in ocmv^itional atruoturaa* I ^ latter* aa 

proved by tha praaent invaati^^tion, are{£ar inferior for tha 

purpose of fiAigation* 

Studiea on aead moiature levels for rioe weevil infaatation 

growth and davaloixaant revealed ttet no davelopDUint waa pooaible 

at low aoiature lavala auoh aa 5«dO to 7*00 per oant and beyondt 

at 7*30 to 11*0 per oent* Tha inaeet developoMSint beoome rapid 

with further inoreaae in aeed moiature, with tha optimal rait* 

of 13*20 to 16*0 per oant aead moiature* Above 16*0 par sent 

aaad moiature insect did not develop aa indicated by non-emer* 

genoa of beetle * beaidaa the seada ware infected l^ fiuigus. 
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Studies on the relative susooptlblXity of 8event««& 

•or^uoi genotypes under two testing eitoationa namely free 

ohoioe random distribution teohniqua and no ohoioe eonfound 

testing 8ho%fed genotype B followed by C3l^6| SBi079t ^35^1, 

OSii-5 and 143 to be least susoeptible to rioe weevil attaok* 

flone of the genotypes were identifiable under moderately and 

highly eosoeptible oategories* HoweTer, CSH*1 of a U the 

17 genotypee tested* proved to be highly susoeptible in 

respeet of 2 distinot reliable paraaeters and in others too* 



REFERENCES 



fiiJ'M£ilO£3 

A88«Agr.Chem., 'Washington D«C«, ?i 120, 

Anonymoue, 1966, Intamatlonal rule a of 3e«d testing. 
^ao.Int.Jeod la at Aaa,. H^^^ < ^̂ S* 

An(»iymoaa, 1971, Heport of the Expert Con^ittee on th« 

?08t harvest loesee of food grains in 

P.35. 

AnoaymooB, 1977a, rha liaea of India, Direotory and Tear 
Book (Bd») ShaiaaX. The Timea of India 
T̂ reas 3oabay, p*26* 

\nonymoas, I977h, Kamataica 1972*77* GoTt. of Sarnat£Uca, 
Govt, Preea, bangalore, p,35* 

Auren, 1970, 7iu» inold«»ice and extent of infestation on 
food grains stored by the oultivators ia 
Oujarat. .^eatioidae.. 4(12) 1 55, 

3ertraKid,ci«W.ii., 1941, The storage of rioe in steel drums, 
l£S£*&£]:ia«»(<^7Xoa), 32 i 168-189, 

i)hardwaj,A,iC,, JriTa8tava,i:'*iî * and Girish,(r»i^*«1977t Asse* 
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