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)

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 OQF SCIENCE (Agriculture)
IN
SEED TFCHNOLOGY

Bangalore February 1981



,‘ .,@(A’v ‘ /?’r/ .

L,G/_uh
i



Department of Seed Technology
University of Agricultural Sciences

Bangalore

CuRIIFICATE

This is to certify that the thesis entitled "EVALUATION
OF STORAGE STRUCTURES FOK SAFE STORAGE OF SEZDS AND IN SITU
FUMIGATION AILONG WITH STUDISS ON RZACTIONW OF SORGHUM GENOTYPES
TO RICE WEBVIL ATTACK™ submitted in partial fulfilment of the
requirements for the degree of MAST:R OF SCIENCE(AGRICULIURE)
in SEED TECHNOLOGY to the 'miversity of Agricultural Sciences,
Bangalora, is a bonafide record of researoh work carried out
by lre. Kellagarajaiah under my guidance and supervision and
that no part of the thesis has been submitted for the award
of any other degree, diploma, associateship, fellowship or

other of similar titles.

(R.3alasubramanian)
Assistant Professor of Entomology
Agricultural Colle
February 1981 flebbal, Bangalore=24

APPROVED BY: .
sl S
«3alasubrananian)

embers 1.

2.




ACKNOWLEDGEMANT

I wish to express my deep sense of gratitude to
Shri deBalasubramanian, Assigtant Professor of mtomology,
Department of Agricultural Entomology, UAS, Bangalore and
Cheoirman of my advisory committee,for suggesting the

problem, his valuable guldance and constructive ceriticism,

I an highly grateful to Dr,G.N¥.Kulkarni, Professor of
Seed Technology; Shri C.A.Viraktamath, Associate Professor
of Entomologzys Shri X.C.{rishnamurthy, Lesearch Engineer,
Harvest and Post-harvest technology scheme, 3angalore, for
their invaluable guidmee and useful suggestions for the
improvement of the thesis as members of my advisory committee.

My sincere thanks are due to r.Jagadeesh of IPIRI,
Bangalore for having provided the models of plywood bin,
I am indebted to the Scientiste of CFIKI for having provided
the rice weevil enlture and for the invaluable suggestions,

I an thankful to Mr. S,Javare Gowda, Associate Profeasor
of Seed Processing Engineering, UAS, Hebbal and !r,Gurumurthy,
Assistant ‘rofessor of Statistios, GZVA for their valuable
suggestions at various levels during the course of my research

wOorke



I am immensely thankful to Mr,M..i.Venkataramanappa
and Puttara] Urs, Assistant Uirectors of Agriculture;
Mre3eideShamanna and r, Venkatashiva Reddy, ‘gricultural
Officers; Mr., Umesh Chandra 3anarjee and !r. G,Thimmaish,
Assistant ‘gricultural Officers, my colleagues of Department
of Agrioulture for their Encouragement, Co-operation and
help,

Lastly, I smay fail in ay duties if I donot express my
deep sanse of gratitude to ay brothers and sisters and
Hre VelleVeerakyathalah for their constant help and enscourage=

ment invarious ways during taes course of this study.

k. “’“'“‘““”5”(»“7
Pebruary, 1981 (£, NAGARAJAIAH)



GHAPTER

11

111

Vil

CONZENTS

TITLE
INTRODUCTION

REVIEW OF LITZRATURE
MATZHIALS ARD METHODS
EXPLRIMENTAL RESULTS

4.1 Evaluavion of Storage structures

4.2 Studies on the relative influence
of storage struotures on the
aotion of fumigants

4.3 Effeot of ssed moisture on growth
and development of S.QRYARR

4,4 Evaluation of Sorghum genotypes
for their relative susceptibility
to the attack of ZS.orysas.

DISCUSSION

5«1 Evaluation of storage structures

5.2 Kelative influence of Storage
structurea on the action of
fumigants

5.5 Effeot of Seed moiature on growth
and development of J.Qrvssa

5.4 Relative susceptibility of Sorghun
genotypes to rioe weevil infeata-
tion

SUMM ARY

REPERENCES

PAGE

24

42

59

99

106

115

118

121

124



Iable
1.

2.
Se

4

Se

6.

Te

8,

9

10.

LIST OF IA3LES
- Iitle

Storage struotures evaluated in present
study.

Dosage of fumigants,

Insect survival, seed damage, seed welght
loss and germination in different storage
struotures during first month,

Inseot survival, seed damage, sead welight
loes and germination in different storage
structures during Seocond month,

Insect survival, seed d e, Beed welight
loes and germination in aifferont storage
siruotures during Third month,

Inseot survival, seed damage, seed weight
loes and germination in different storage
struoturase during Pourth month,

Inssot survival, seed damags, seed weight
loss and germination in different storage
structures during ¥ifth month.

Devalopmental period, population build up
of j.orygae and finai seed veight loas in
different atorage structures,

Mortality of beetles 120 hr, after tun1§:~

tion and the time taken for complete ki
of the residual population in different
storage siructures,

Iive and dead among the besetles smerging
one and half months after fumigation in
different storage siructures,

25

35

43

44

45

46

47

56



11,

12,

13.

14,

15,

16.

17.

18,

19,

11

Jeed damage dus to adult nibbling observed
120 hr after fumigation in different storage
struoturcs,

Extent of eseed damage caused by J.orysas,one
half monthe after fumigation in d4ifferent
atorage struoctures,

The effeot of storage strustures and fumiga-
nts on per cent germination of seede after
120 hr of germination,

The effeot of storage structures and fumi~
gants on percentage gernmination one and
half months after fumigation,

Ioss in weight of seeds observed in different
storage structure one and half months after
fumigation,

Effaot of jesd moisture on growth and
development of . .Qrysae.

Relative asusceptibility of seventeen sorghum
ganotypes to the attack of S.orveas (Free
choice random dletribution technique),

Belative susceptibility of seventeen sorghum
genotypes to the attack of j.orysae (no.
choioe confound test),

Grouping of sorghum genotypes based on thelr
relative standing in different parameters.

67

72

79

83



PIGURS

W D N O A N -

-t
o

1

LIST OF PIGURLS
L1
Metal bin model
Plywood bin model

" Plastic bin model

Gunny bag lined with polythene
Vadat model

Earthern pot model

Bamboo bin model

Seed counting board

faper towel method for standard
germination test

Random distribution test for
soreenins genctypes - Plastie
box wiua required compartments

Hioled seedn as obsarved in
different gtorage structures

34 ~-25
24 - 25
24 - 25
24 - 25
24 - 25
24 - 25
24 - 25
32 - 3%

52 -3

39 = 40

50 = 51



INTRODUCTION



CHAPTER I
INTRODUCTION

Seed production technology is a specialised field
which aims at maximising both quantity and quality of the
seed, Although procedures and practices are gensrally the
same as those of grain production, some are unique to seed
production; partioularly the poat harvest procedures that
are unique to seed production are quick drying, cleaning,
grading, treating, packaging and storags, distribution and
marketing.

With an inorease in the production of food grains
“through good quality seeds and adoption of improved agro~
tecimology in the country, the problem of storage 1s assuming
greateor signifiocance and as such the study of storability of
the orop, storage strustures and the inseots assoolated with

stored products is receiving greater attention of rescarchers,

The losses inourred in the oourse of cultivation of a
orop falls into two ocategories vis., losses incurred in the
preharvest stages and that inourred in the post harvest
atages., The preharvest loeses ars due to weeds (33 per osnt),
plant diseases (26 per cent), and inseot pests (20 per cent),
The post harvest lossea are by storage pests (7 per cent) and
rodent (6 per cent) (Mukherjee and Aay, 1975).



Post harvest losses of food grains occur at various

stagea. An expert committee (Anon,, 1971) estimated the

post harvest losses to food grains to be 9.33 per ocent
oocuring at different stages which included threshing yard
(1,68 per oent), transport (0.15 per oent), processing

(0,92 per ocent) and storage (6.%8 per eent), In India, the
annual losses of food grains stored in godowns resulting from
inseot infestation was about 5 million tonnes (Neelakanta,
1972). According to OGirish and Kriehna murthy (1972), the
losses oaused in wheat, maise, jowar, rice, barley and pulees
due to stored grain insects were to the magnitude of 3,3%,2,2

1 and S5 per cent respeotively with an average of 2.5 per cent.
It has been recently estimated by the Pesticide Assoclation
of India that the annual loss due to pesats and discases was
afound 18,5000 orores or 18.40 per cent of the total production,
In another loes estimation study, “urnanandam (1976) obsar~
ved that adbout 6,58 per cent of the total losses estimated
vere due to faulty storagz of grains vhich were damaged by
inseots (2.55 per oent), rodents (2,50 per cent) and moisture
(0,68 per ocent), The above reviev reveals the role played by
the insects among the other factors in causing storage losaes,

The seeds which absorbed moisture from the atmosphere
during rainy season in storage, spoiled mors due to heat



damage, development of free fatty acidity, insect damage,
loss of viability and off odour'’s due to attack by

saprophytes (arid et ales 1965a).

Storage struotures used for storing seeds also influ-
enoc the extent of infestation which varies with the
construotion asterials used, heat conduotivity, allowing

for asration eto,

Jowar (Jorghum bicolor Pers) ranks fourth in imporiance
among the world ocereals, exceeded in area and production
by wheat, rice and maize only. Jowar is an important food
erop of India, accounting for an area of 16.964 aillion
hectares with a produotion of 8,1 million tonnes (Anon,,
1977a). It is also an important cersal orop of Xarnataka
with an annual production of 17,90 lakh tonnes whioch is
about 27.9 per cent of the total ocereal production (inon,.,
1977b) of the state,

Prevett (1975) olaimed that 3itophilus orysas(L.
innaeus) would certainly rank high among the stored product
pestas, The global survey of pesticide suceptibility of
stored grain pests conductad by the Food and Agricultural
Organisation revealed that in India, Sitophilus oryzae vas
a major pest on cersals and millets like rice, wheat, jowar,
barley, etc., along with itotrogs cerealella (Oliver) and
Ebigopertha dominioca (Fabricius) (Champ and Dyte, 1977).



Usnan and Puttarudraian (1955) published a compre=~
hensive list of stored grain peats and oonaidered the rice
waevil as a major pest of jowar throughout the then Mysore
State, They also reported that {nfestation atarfcd in the
field on the stending orop of the jowar,

The above review clearly establishes thse faot that jowar
sustains poat harvest losees due to insect peste in storage
of whisch, S.oryeae dominates, Jowar, like rioce ias also
stored in both large scals and small seale for later use for
food as well as for seed purposes, The prageant investigation
was undertaken with the following aims whioch will help in the
small socale storages of Jowar seeds,

1« Studies on the relative efficaoy of seven storage
struotures in protaecting the seed from inseot
infestation,

2, Studioe on the relative influence of storage
struotures on the action of fumigante,

3. Determination of the optimum seed moisture for

growth and development of L.QrYZARe

4, Evaluation of sorghum genotypes for their relative
susoceptibility to the attack of l.orygEad. |
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CiAPTER II

REVIEW OF LITERATURE

Iiterature pertaining to relative effioacy of storage
structures in oheoking inseot infestation, relative influen-
oe of tho storage strustures on the action of fumigants,
optimun seed moisture for growth and development of 3Sitophilua
orvsas (Iinnasus) and evaluation of sorghum genotypes for |
their relative susceptibility to J.orvgas are reviewed in the
following pages,

2.‘ Halatl v

2.1.1 JInoldenge of §itophilus orveaa

A survey made by Jain (1965) at northern states of India
revealed that Sitophilug spp to be predominant pests of food
grains like, maize, bajra, jowar and many other erops among

the atore pestis,

The extent of losses due to ineeet pests inoluding
Sitophilus spp in etorege of food grains (bajra, jowar,
maize, millets, rioce and vheat) of Gujarat farmers was esti-
mated to be 1 to 5 per cent (Auren, 1970),

Gahuikar (1972) in his pesat infestation survey on stored
cereals in Southern India found, among the common pests
infesting stored cereals _.orvsaa to be the most important



destruotive store pest along with Irogoderma granarium
Everts., ihigovertha dominica Fab., Iribolium gastaneum
Hebet. and 2itotroga cerealella Oliver,

Bertrand (1941) claimed that rioce weevils were found
dead after nine months of storage in steel drums. Ogburn
et 81,,(1960) found insignificant changes in moisture content,
inseot damage and viability in Guinea corn (Sorghum yulgare)
of 10 per cent moisture content when stored in 44 gal. metal
drums, stored for a period of 30 months, Studies on the
relative sultability of cement and aluminium bins for storing
vheat made in India revealed that grains stored in ooncrete
bins absorded molsture from the atmosphere during rainy
seagon and was spoiled due to hsat damage, development of
free fatty acids, inseot damage and lost ite viability whem
oompared to that in aluaminium bins (Sarid gt al., 1965a)

. Sarid gt al., (1965b) indicated that the moisture content
wvas found to inorease in wheat storsd in gunny bag than in
the bulk lot at places having higher relative humidity. The
loss of germ portion due to I.granarium feeding has found
to be higher in graine storsd in jute bugs than in dulk,
Venkata iao @t al.,(1958) found adult population rising up
to 35,000 per bag and weight losa to 31.5 per cent, after



after 5 months in gunny bag ocontained with 5 lbs of jowar
in which 5 pairs of _.9rysag were released in,

Ramaaivan gt al. (1966) in his review on seven kinds
of underground and about 40 kinds of above ground structures,
stated that only in the above ground structures J.prrzse,
ons of the major pest alon with j.qerealella., I.castansum sad
brdorinicg were redorded and he further olaimed that Servzas
and L.doginica were able to penetrate even through the mud

plasters.

Parvathappa gt @les, (1372) in their study on comparitive
storabllity and quality of Jjowar in underground strustures
stated that in Galige (bamboo bin) of above ground structures,
there was decrease in germination from 89 to 75 per OGent
and s.0rygag cound inorsased from 41 %o 34 and kernel damage
from 2 to 12 vhen stored for 90 days, and he claimed bamboo
bin to be superior to Jute bags.

Girish ¢t al. (1972) found more spoilage due to inmsects
in the to» layers than in deepar layers of Jowar grains
stored in underground struotures called ‘thatties’,

Hamasivan gt al. (1966) in thair study on losses of
wheat during storage, they found 65 per cent inseot damage



in mud pots and 16 per oent.in metal druns, quantitative
loss of 2,03 per osznt in tins and 2,25 per cent in bags
and weevilled grains of 2.3 per ocent in tins and 2,9 per
oent in bag storages., Purther, they also regorded 100 per
eent loss of viabllity in germ eaten grains and 65,9 per

ceant loss in weevilled seads.

Ramasivan gt ale., (1968) found that farmers sold only
14.8 per cent of their total produce and retained the rest
(76,6 per ocent) in storage struoctures which insluded mud pot,
jute bags, tin drums, thekkas and kathlas. !Most of these
struotures excepting tin drumes had inseot damage by S.0rvsas,
R.dominica and l.gamtaneum due to presences of oraciks and
orevioces. Ihs grains stored over 2 to 6 years, the losses
sustained was lowest in metal drums (16 per cent) theokkas
(35 per cent) and highest (100 per cent) in open cement tanks.
The recsptacles showing 69 per oent to 82 per oent infestation
of all the strustures, metal drums was found most superior
followed by Jutae bags.

Srivastava g% ale.s (1973) in their ocase atudy on the
storage praotices in villages and losses ocaused by inseot
damage reported, a waeight loss of 9,7 per oent and kernel
damage to the tune of 30,1 per cent. Inseoct 5.0xvsas vas
the predominant pest in all the containers along with ER.dominica
and Iribolium espp. Ihe sound grain percentage was more and
waevilled grain perocentage was less in druas and bag storsge



as oompared to other strucstures. Population count (in 50
g+ of grain sample) was the least in metal drums followed
by gunny bag and the leoast percentage of weight loss was

observed in maetallic drums.

Girish ¢t 8l.,(1974) in their survey on storage losses
in farm stores using [in oanister, Topara (3amboo bin), wooden
boxes and metal drums for storing seeds, in different regions
of Uttara Pradesh reported that loss in weight of wheat
stored was maximum (0,6 per cent) in Topara where as no loss
wvas observed in other oontalners., Further, loss in viability
of seed from 7.0 to 22.0 per cent was odbeerved in 4ifferent

storage structures.

Maxioun weevilisation (10 per cent) germ eaten grains
(15 per cent) and weight loss (4.02 per cent) were obsaerved
in the grains stored for 10 months in kuthalas at Shatnagar,
The ratio between grailn lose, weavilisation and germ eaten
wvas 1: 2,48 3 3,735, TIhe farmers who stored in metal bin lost
only O.4 per osnt of vheat by weight (Doharey gt al., 1975).

Shardwaj gt ales (1977) olaimed, in thoir weight lose
assessoent study in wheat after 8 to 10 monthe of storafe at
Uttara ’radesh, that molisture content of the grain, percentage
of wesvilisation, percentage of germ eatuen, perosntage weight
loss and percentage of germination were 11, 5,1, 2.6, 2.5
and 82,5 respectively.
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In thelir oomparitive evaluation of storage bins like
plywood, ferrocement and (MID (high moleoular high density
polyethylens plastie) bina of 0,5 to 3.0 tonnes capacity
Krishnamurthy and Majumder (1978) reported that the plywood
bin had good qualities such as high degree of gas worthiness,
fairly high amount of Co, socumulation, very less ksrnel
damage and viabllity of 90 per oent even after one year of
storage. Plastic and metal drums were also good but the
dissadventages with the former was its low durability and
the latter was very sxpensive,

2,1.3 The effect of diffarant atorage siructures
on _aged visbility

Champion (1930) showed in pine seeds, drop in germination
from 82 per cent to 72 per gent at the snd of two years when
sealed in tin cans and to 69 per cent when stored in gunny
saock under roof of an open shelter, Acoording to Erishma
swany (1952) 70 per cent germination in Sgrghum was observed
even after 26 months of storages in sealed bottles, whers as
in gorghum stored in gunny secks, the gnrmlnation percentage
dropped to 4 to 38 in 1¥ years,

Toole g% ale.s (1961) from Cudba claimed that kneaf seed
could be stored in 10 mil. polyethelene container with no
loss in germination for 15 months and at the end of 27 month
germination dropved to 35 per cent. Commercial seed lots of
sveet sorghum var. sugar drip stored in a warehouse at 66 to
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87°F (a) in stesl drums (b) in jute bags lined with polye-
thylens and (o) in olose mesh jute bags, registered peroent~
age of germination above 70 per cent for 27 monthe in (a)
for 24 moaths in (b) and 20 months i{n (a) (Peel, 1962),
Singh and Iripathi (1968) storing maize seeds of 8 to 10

per cent moleture in thick, thin plastic dbags and sealed tinsg
shoved no loss in viability for 12 months, Further, seeds
with 12 per gent moisture stored in sealed tins maintained
highest germination coampared to thiok and plastio,

2.1.4 Ihe affect of insect jnfemtation on
viability of secds

Pingale (195%) in an experiment with wheat stored in
banboo bins plastered with mud and ocowdung and 10 pairs of
Seorygzaa released in it, reported a reduotion in germination
peroentage from 90 to 10 at the end of 6 months, Incidenta-
lly he claimed an inorease in the persentage of holed grains
from O to 90 per cent,

Working on the relationship between extent of damsgs
and germination of jowar (< .J.4K) infested by S.orvssa. Yadav
et al,, (1968) found that inoreased damage by developing grud
resulted in deorsased germination percentage,

Srivastava gt ale, (1971) found in bag storage, in co-
operative seed stores, a loss in viability of seeds (Jowar and
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wheat) to the sxtent of 9% per cent in wsevilled grains

and 100 per acent in germ eaten grains., Gordon gk al.,
(1972) found that seeds of 2inus markusii which were badly
infested by Diorvetia sp. had thelr germination reduced by
5 %0 89 per gent, In their investigations on the assessment
of quality loss in wheat damaged by I.granarium, Girish

ek 3les (1975) found initial germination of 100 per caent
(sound grain was 95 per oent) coming down as the kernel
danage inoreased, with no germination in the case of 100 per
ocent damaged kernels ultimately,

2.1.5 Somg aspaots of seed storage

Hurd (1921) found that wheat seeds with rupture sced
coat injury wvas often invaded by moulds, Intact seed coats
offorded absolute proteotion, Invasion was more rapid when
rupture was over the endosperm than when it was over the

enbryo,

Acoumulation of Co, in saaled storage was observed to
be effective in the prevention of heating, insect infestation
and fungal invasion (Vayssiere, 1948).

Harrington (1960) in his general dissoussion on moisture
relationship in seeds to storage oconditions, postulated that
cause of deterioration was the local exhaustion of food

resarves under high moisture contents, not high enough to allow

for translocation of food reserves, Acocording to Glles (1965),
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air tight storage of threshed grain gave complete inseot
control, little praotical success was achieved in mud
granaries treated with dbitumen or in sealed olay pots.

Darragh (1931) olaimed that when the harvested maise
cob infested by rice weevil at field level was fumigated
in metal bins with Carbon disulphide (CS,) at the rate of
5 1lbs, per 1000 C.ft for 48 hour omtrolled the rioe weevil
fully. Iindgresn gt al., (1954), in their investigation
on the relative efficiency of ten fumigante against S.orveag
inoludlng other store peots in metal chamber of 100 C.ft,
found ethylens dibromide and ethylene dichloride to aot
against J.orvyzee with an exposure periods of 6 hour and 2
hour, respectively. Fumigation of maige with 12,5 per oent
moisture content in a plant consisting of series of steel
bins (4000 bags oapacity each) with Aluminium phosphide at
the rate of 10,2 tabs/ton killed 2ll the inseot J.orvess
and I.gostaneun acocording to Davies (1958), Cornes and
Oyeniran (1968) claimed that when fumigation of maige in an
Aluminium silo was done using 1 1 1 ED/CT at 1 gallon/5
tonnes of grains with an exposure of five days, only one
J.gastangun beetle was revaealed in the bottom sample, wherse
as the top showed moderate though reduced infestation by
both 3.orysee and Il.oagtaneum. Thiem and Boge (1975) in
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their investigation on the ommtrol of pests of stored grains
in an aluminium silo found the oonsiderable losses of
phosphine gas, especially through seals at segment rings,
manholes, inlet portions of silo, With additional sealing
for S.orysas and J.granarium at 10 tabs/tonne were necessary
to aohieve sucoessful ocontrol with edequate exposure time in

cold seasom,

Krishnamurthy and Sheshagiri Rao (1950) found complete
mortality of Jitophilus, Rhizonertha, bruchids in wooden dox
of 3.5 Csft, when treated with mixture of ED/CT (ochlorosol)
at the rate of 40 1bs/2000 C,ft with an exposure period of

> days.

Mathu and Pingale (1955) found that the mixture of ED/CT
controllad ths larval and adult stages of S.grysas when
treated at 30 1lbs/1000 C.ft. in a gunny bag under tarpauline,
The eggs and pupae were nmore resistant, They also found that
ED3 tried in gunny bag oontaining jowar seeds infested by
Se0ryans at 30 occ gave complete mortality of ths pest,

Ral g% ales (1964), in their study on sacked wheat
attacked by common stors grain pests, when treated with :D/CT
(5 s+ 1) and phostoxin at 20 tabs/1000 C.ft. and 2 tabs/tonne,
regpectively, with exposure periods of 2 days and 7 days
killed most of the psets, The phostoxin gave complete morta-
1ity and was superior to =D/CI, alliday (1967) in his
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field studies on the fumigation of stocked bags lined

vith polythene of milled rice, jowar and other orops with
phosphine found effeotive in control of pests like S.orvaas
f.gastangum and K.dominioa when treated with dosage of 2
tabs/ton with exposure period of 7 days, In their study

on asgessment of value of phoephine and iDB for oontrol of
pests 3.0rYsee and T.oastaneun in maize grain stored in
polytheneX lined sackes, Cornes g% ale., (1969) found them

to give good control of store pests with 2 phostoxin tablets/
150 lbs of maize, where as D3 did not penetrate the grain
efficiently and killed inssots in upper half of the sack
only. Prootor and Ashman (1972) in their study on controll~
ing inseots in groundnut using phosphine in polyethylene
lined sacks found complete mortality of inseot pests when
concentration x time produotkm for phosphine exceeded 50 mg.h/
litre, Phosphins fumigation on rice stored in jute bagse
lined with polyethylene, at 2 tabs/tonne of Detia Ex-B
releasing (11 gma of phosphine gas) with 7 days exposure
killed all the adults of 3S.orvsas (Cogdburn, 1974).

According to Robertson (1968) reinfestation by S.zaamale
on maige was observed in sagks heavily after fumigation with
phostoxin as compared to in concrete and ocarrogated silo,
£D/CIL mixture, EDB and Aluminium phosphide at the rate of
140, 60 and 4,5 g/Cu. meter, respectively in Kothis, kuthlas
and tin drums gave efficient control of Sitophilus and

T UNIVERSITY OF AGRICULTURAL SCIENCES! F\] () ;-
i UNIVERSITY LIBRATY Le
GKVK BANGALORE-S¢. U85,
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Bhimopertha among many other store peste (Girish gt al.,
1972). The control of latent infestation was maximum in
tin drums. Jhayssteh (1975) using phostoxin to control
Jegranaring and f.gonfusum, found the fumigant applied at
1=3 g/ton of wheat with 72 hours of exposure time, in air
tight wooden boxes gave complete mortality. In guwmy bdag
lined with polythene, funigant gave oomplete mortality at
1-5 g/vack and similarly at 6 to 9 g. phostoxin per ton

gave complste ocontrol of wheat pests in mud store house with
wooden roof having 1150 ikgs of wheat,

2:2.,2

Idndgron gt ale.,» (1954) in their experiment on relative
effeotiveness of 10 fumigante to adults of stored produot
pesta, found that the inseots died on different days even
vhen they were provided with favourable food, moisture and
teaperature of 78°F and 70 per cent relative humidity for
4 days after fumigation, Pumigation with EDB at 32 g/Cu.
meter and an exposure period of 48 h would be just adeguate
to disinfast the mill (Khare et gl., 1966), s also showed
that immediately after fumigation there was cent per cent
kill in the oaged inseots placed in the ground floor and
thers was only 91 and 98 per oent kill in the ocaged insects
placed on I and II floors, respeotively and this rose to 100
per oent after inoubation., 3imilarly, after inoubation
nearly cent per cent mortality was odtained in {nseots
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colleoted from I and II floors inspite of lesser morta-
lity immediately after fumigation, indicating there by
that £D3 had a delayed action on the surviving insects,

2.2.3 Lelnfeetation in storage contalners after
funieation

Davies (19538) in his experiment on maize fumigated

against 3S.geamais with aluminium phosphide at 10-12 tabs/
ton found reinfestation by potentially dangerous population
of Iribolium and Sitophilus group. According to iallan EKai
@t ales (1964) in sacked wheat under rubberised gas proof
vhen fumigated with £D/CT at 20 lbs/1000 Cu.ft with 48 h
exposure time, there was incidence of J.9rygas cmerging at
the rate of 2 per kg of wheat. Maige, under fumigation with
ED/CT (1 ¢ 1) in an aluminium silo against J.gagtaneum and
S.orvgae at the rate of 1 gallon/5 tonne was observed to be
reinfeated after one month and after 2 months, a "damaseable

population built up" was seen (Cornes and Oyeniran, 1968),

2.2.4

Roarch and Cotton (1930) claimed that the mixture of
ED/CT (3 ¢ 1) d4id not affeot viability of wheat seeds regard-
lese of concentration, the length of exposure and moisture
content, Caswell and Clifford (1958) found the grains of 5
malize varieties suceptible to a fumigant ED/CT when tested
at 10, 20 and 40 ml/ou.ft. of storage space, the seedling
growth was reduoced.
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. Girish g% al.s (1972) in their review remarked
that, wvheat, Jowar, bajra, maipe, peas and beans samples
vith different molsture contents when fumigated with EDB
at 60 and 120 mg/m’ at temperature of 82+84°F with exposure
tims of 7 days, did not affect germination.

Aocording to Zutshi (1966), photoxin had no adverse
effect on germination of the seeds sven at 2-3 times higher
dosage and the exposure period was given, /e also pointed
out that in oertain ocases, the fumigant inoreased germina~
tion ocapacity of seeds, Iout and Mohanty (1967), claimed
no impairement to rice germination even after the exposure
to the highest phosphine conoentration of 5 mg/litre for 72

hour.

2.,2.% Joxiolty of fumigents

Bond g% ales (1967), in his experiment on the influence
of oxygen on the toxiolty of fumigants to S.granarius,
found an increass in toxioity with decreasing oxygen conocen~-
tration until the later was reduged to one per cent in

storage structures,

- Punj snd Girish (1969) claimed that) EDB was most toxie

to both larvae and pupae of l.granarium followed by 032 and
" ED/CT. |
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2.5 Effagh of erain moisture on rice
weevil developmant

Grain moisture plays a very vital role in making the
kernels suoeptible for the attack and development of stored
grain pests, Mathlein (1938), i{n his investigations on
blology and control of 3.0rvzag showed that the lowsst
molaturs content that permitted development and oviposition
was little under 10 per cent, This spsoies reproduced nor-
mally in wheat with a molature content of 9,9 per cent but
soarcely did when it was 9,5 per aent, Chatterjes (1953)
oclaimed that at 12 per ocent molisture ocontent the per ocent
damage was high (30,2 per oceat), at 8 and 2 per cent moisture
content the damage was 18.4 per cent and 12,8 per cent res=~
peoctively, In the same sxperiment he found the highest and
lowest weight loss at 12 per cent moisture gontent (7.5 per
oent loss) and 8,0 per cent moisture content (4.1 per cent
loas), respeotively, :Howe (1965) fixed the minimum relative
humidity for inorease t0 epldemioc numbers of J.arysas on
osreals, as 60 per cent. "Mile reviewing the workdones on the
effeot of moisture contant on development of store peosts,
Pingale and Girish (1967) remarked that optimum conditions
vere largely obtained when moisture content was 14 per cent,
the lowest humidity at whioh weevils were daveloped was 60
per oent in J,orymss and molsture ocontent had to be in excess
of 12 pur oent if rapid multipliocation of weevil was required.
According to Fourigte (1967) when immature stages of J.orvYsaa
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vere reared at 10 per cent as compared to 14 per oent

food moisture content, the resulting adults vere signi-
floeatly lower feound. Mookherjee gt Ale, (1968) olaimed
that the damage in paddy, wheat, maise, barley, Jowar and
bajra varied from 0 to 70 per eent, 0=100 ner cent, 0-100
per eent, 0=5 per cent, 0-22,7 per cent and O0~11 per cent
respectively, due to S.orysas in the seven different ecolo-
giocal gzones of the oountry. Population inoreass at 75 per
cent ki and lowest at 60 per osnt and 90 per ocent kil was
found and it was ooncluded that 15,2 per cent moisture
content as optimum for favouring the development of J.orvsas
(Karansingh gt sl., 1973). KLaransingh gt ale.,» (1974) olainmed
the oviposition and development of i,orygas in wheat to be
best at 15,0 to 15,5 per cent moisture content, All maise
varieties, aopording to Zaran Singh ¢t g8l., (1975), ware
fomune to the attack at 45 per cent ii, poor oviposition at
60 per cent Ri and optimal at 75 per ocent kKi. Krishnamurthy
et al,, (1976) were of the view that there was inoreaeed
percentage of damage with inorease in moisture content in u
stored sseds showing 38, 55 and 69 psr cent danage at low,
medium and high molsture content respectively. Thsy also
found that the peroentage weight loss in sead during storing
inoreased from 35 to 54 per cent and on to 68 par oent

with increase in sced moisture ocontent, Thyagarajan (1980)
in his seed moisture astudlee on ER.dominiaa found wider
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developmental period at higheat and lowest grain moiature
contents and optimal at 19,5 to 15,0 per gcent grain mois-
ture contentas, further he found tie high:st growtih index
at the above optimal grain moisture levels,

244,

Pant gt ale, (1964) in his studies on relative resis-
tance of naize varietles to S.oryzas found that no variety
vas completely resistant to the attack of pest, The seeds
of Ganga 101 hybrid, Deccan hybrid, Rudrapur D.I.C., ielan
white DeleCo and Ganga=-1 hyb:id veres significantly lesas
suoceptible while rest of the varieties were more suoeptidle,
the most suceptible one being udaipur white D.l.C, Dang
and Pant (1965) in their study on relative suoceptibility of
64 pure lines of sorghum to [.camtapsum grouped depending
upon the analysie of variance into 4 olasses depending on
degres of suceptibility., Tha average nunber of adults obser~
ved on I, II and III are 2«§, 7-13 and 14-20 and nuaber of
varieties included are 3, 15 and 30 respsotively under these
oategories. Pauline and Davey (1965) olaimed taat the sorghum
geotypes were of two types, namely, with vitrsous endosperm
and mealy endosperm. Ihe seeds with predominantly vitrsous
endospern were less attacked by weevil thun thoss in whieh

the majority had a mealy endosperm. Jeeds of vitreous
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varicties had lower molsture content than mealy ones at

the eamne humidity level, The seeds sxamined by X-ray
showed, asignificantly more sggs in sesds of the mealy than
of the vitreocus variety and they inferred that hardness

of the sasd was the principal factor responsible for resis-
tanoe to weevil attaocx. Puttarudrappa gt fle., (1971) found
1196 to 31,34 per ceni sesd damage in nine varieties of
sorghum with the population averaging 7.20 to 21.2% 3S.9rveae/
bottle., As per the report of Widetrom g% al.s (1972) total
bestles smerged and total weight loass wers good indicators
of suceptibility, <tevens and ¥ills (1973), comparing tech~
niques for soreening sorghum for resistance to rice wveevil
found free ochoice random distribution and no choiee confined
teasts to be equally good for evaluating resistance. Insect
developmental period was correlated with the suceptibility
of the varietiess, OCrain size, protein content and hardness
of the grain 4id not seem to have direct bearing on the suce=
ptibility of the varieties (Zhokhar and Gupta, 1974),
Bhatia g% ales (1975) rated the varietal resistance on the
basis of relative number of adults emerged, wheat varieties
were Bsoreened on the basie of nusber of adults of S.oryseg
that emerged from the culture and the time taken to reaoh
the adult stage (Chahal and Labh Singh, 1975). Rout gt al.,
(1976), testing rice against S.or y found the Rajesvari
was the moest aid Vijaya the least suceptibls as indiocated
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by measurements on ths duration of development of number

of first generation adults that emerged and found negative
(=ve) oorrelation betwesn the hardness of the grain and
suceptibllity, Grains of the more suseptidle varieties
proiused heavier adults, but thers was no omsistent rela-
tion between suosptibility and the content of starch and
protein in the grain. Hriehnamurthy et al., (1976) claimed
that the largest population of 3.,orvaas wvas preseat in sesds
of #=35=1 (60) followed by CSA‘ (22) and 0331 (19), while
C3ili«5 and 0S5i4=2 had lesser inoidence (15, 12 mnd 11 respee=
tively). The percentage of damage was lovest in M=35=1

(22 per oent) followed by O3i=§ (34 per cent) and the damage
was more than the 60 per cent in other hybrids. Ihe per cent
seed loss was greater in hybride CSi=1, CSi=2, C3i{=3 and C3deq
(19 to 24 per cent) than in hybrid CSi=5 and variaty =351
(both 14 per cent), Doralswany et al., (1976) soreened
sorghum varietice based on number of adults emerged from

100 meeds and found oharzoters such as seed oolour, seed
welght and eeed volume had no assoclation with the relative
incidence of S.o0rygae and also showed that seed hardness had
a negative correlation with sultability or otharwise of
sorghum,



MATERIAL AND METHODS



CAAPTER III
MATERIAL AND #iTHODS

Investigation on the relative efficacy of storage
structure in ohecking the insect infestation on stored
sorghum seeds, their relative influence on the effeotive~
ness of fumigants in the controle of 3itophilus oryszae,
deternination of optimal grsin moisture in sorghum for rice
veevil infestation and development as well as soreening of
sorghum genotypes for their relative suceptibility to in-
festation by J.orysae were carried out at the department of
seed technology, ‘gricultural Coldlege, 3ang:=lore during
1979-80,

3¢1.1 Study on the relative efficacy of the
storage gtructurce in ohsoilng ingect

With a viewto compare the relative efficacy of seven
storage structures, namely, metal bin, plywood bin, plastic
bin, gunny bag lined with polythene, vadai, earthern pot and
banboo bin, some of them being widely used in the rural areas
and other improved storage structures which are in use/coming
into use, models of these structures (Fig.1=7) were made.

The dimensions, volume, seed holding capacity, shape, eic.,
of these models are furnished in table~I and are briefly

described below.



Fige1., Metal bin Model

Pig.3., Flastic bin
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Matal bin
Storing in metal bin ie commonly referred to by the

farners as Drum storage in our state. This drum storage
could be seen all over tne atate where in Kerosine netal
drum or in asphalt or coal tar drums are used for storing
various kinds of orop seeds and grains, These structures are
usually indoor type because of the reason that the bin is
made ap of Galvonised stecl sheets whioh is good oconductor
of heat, this property veing not desirazble with the materials
used in fabrication of storage bins, l!Metal bins are olaimed
to ve molsture proof, alr tight and long duradble and enables
easy portability. Cost ie relatively more than any of the
other structures. Mstal bins usually are fabricated and
supplied by £LAIC (Zamataka Agro=-industries corporation), A
bin of 0 to 5 tonne eapacity bin costs as much as 4,210,

2lywood bin
This estructure is developed by the Indian plywood Indus~

trial iieasarch Institute (IPIul), Bangalore. ?Prooessed and
troated wood is used in ths construction of bine of varying
capacity fron shall (0.5 tonne) to relatively large capaocity
of % tonnea. [he storage bins of indoor and outdoor typesg
circular and reotangular shapej pre-fabricated, inookdown and
portable varieties; and for insitu construction are avaiiable.
Important properties such as non=corrosiveness and resistant

to acidity and ealinity are attributed to the plywood bin,



Q7

These struotures are oonsidered to be nearly impervious
to moiecufg and gas., 4 bin of 0,5 ténne capacity ocosts

i3, 130 and/Sonne capacity costs i, 1430 during 1978,

Plastic bins
Plastio oylindrical buckets and small drums with lide

are used to store the seads/grains as well as processed

food materials at domestic level and grossery shope., Plastio
bins are xnown to be molsture proof and airtight dut vulne=
rable to fire, it 1s very much suceptible to heat and fire
hagardars, It 1s durable and easlly transportabls. It
costs less) but this structure is not produced as a storage

bin commercially.

Guony bag llned wiih polyiielsns

Gunny bags or cloth bags lined with polythclene sheet
are being usually used commercially to store sceds in geed
industry. Pev kge to many tonnes of seed are stored in these
a8 in cap storage adopted by Food Corporation of India. Ihe
struoture is not rodent proof nor fire proof. It is molsture
vapour proof. Ihe interlining with polythsne film is believed
to ward off cross infestation, “ainly used by seed dealers
in the state, tae cost of tze stfucture is cheaper than any

of the above mantioned atructurss ie., B8, 8 to 10/bag.
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Yaday

Commonly oalled as Adakalu, Madeke and <anaja, these
structures are made of burat and unburnt elay and made by
village pot makers to the desirable capacity. Varying in
-ghape from oylindriocal to round, these stiructures may be of
one piece or three or four rings, Joints being scaled with
mude TIhe struoture with higher 6apacity are usually with
both ends open, {he dlameter of the ocentral ring is bigger
than that of the bottom and top rings and the whole struo-
ture looks like a barrel, The bottom most ring has an open-
ing to serve as an outlat, The inlet is normally covered
with a thin stone slab, The eapacity varies from 200 kg to
1000 kg. The cost of vadal varies from rupees 60 to 75/plece.
Seeds and grains of food erore, pulses, oilsceds are atored
in these struoturses. BRat damage i not notioced in these
struotures and are not known to de alr tight,.

Earthern pot

Commonly ocalled as GCalagl, Madeke and l{alasige, the
storage struotures are nmade of burnt olay, They vary in
saape but usually dbe round. Narrow opening inlet at the top
ie normally covered with burnt olay lid. The capaoity varies
fron 5 kg to 200 kgs and each piece costs about H.,2/= to 20/«,

strugsture are inown to be 2ir tight.
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Samboo bin

3anboo bin is known in the rural areas as Thombe,
‘addke, I‘hadike. Ponaka and Gummi. These are indoor
oylinderioal struotur.s made out of bamboo splits, woven
to give a oircular barrel shaped structures with one side
or tvo alde belng open, The structure will be placed in a
corner of the house and plastered t-zhe bass as well as
sides with mud or cowdung, ihe floor of the house will be
the floor of the struoture, outlet and roof are not provided,
After filling the grain, structure ars covered with paddy
etraw and plastered with mud or oowdung. The capacity varies
from 0,5 ton to 1.0 metric ton with the approximate cost
varying from 3,20/= to 4,50/~ a plece. Life of the struc~
ture depends upon the maintenance. '

%e1e2 CSli=1 goed

C3d=1, hybrid jowar seed was used in the expariment.
The seed, produced in summcr 1978 was obtained from a seed
producer at lelur in ‘nekhal taluk. It was then fumigatasd
befora the start of the experiment and following observations

on the seed were gatherad:

Inftial molsture content = 11,90 per cent
—

Initial germination = Ql;gg:per oent

Thousand 3eed welght = 30,76 g
e

Holed seeds due to inseot = 0.8 per oent

emergence
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3«13 Jaat Anseqt

Rios weevil, 3.prvasg (ocurculionidae, coleoptara)

| vas used in the study., Initially the insect was obtained
from Oentral Food Ieohnologioal Kesearsh Insatitute (CFIRI),
Mysors, TIhs inseot was then oultured on jowar seeds for

furthaer needs in the atrusture.

3.1.4 In the oxpsriment cach storags structurs was
filled with 3 kg of CS:i=1 hybrid jowar seads and 50 insecte
of 15 days old l.oryszas were released on them. Ihe structures
were then ssaled apropriatsly by using osllophane tapes
(4etal bina, plywood bins), plastio insulated metal olipe
(cunny bag lined with polythelene) held along the fold, end
with red earth cowdung slurry (Vadal, :arthern pot and Bamboo
bin), The eeven treatmente were replicated thrice, Ihe
studies were made for & period of five months, The data
collected on the following aspectis wers sub '‘ected to statisti-
oal analysis,

3¢1e5 Sampling

For the purpose of observations, samples 300 g of seed
vas taken at random from diffaroht places and from different
depths ueing small triers, ‘fter the analyels of ths samples

for diffsrent parametera, the sampled ssed naterial was returnsd
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back to the respective structures except for % g of seeda
whioh was utilised for estimating moisture percentage as

well as 400 seeds for germination test.

3¢1.6 Obscrvationsg

The following were the observations made on the sample

drawn from all the treatments every month,

a) Live and dead S.orygae heetles in 300 g sample

The struotures were shaksn well before sampling. Three
hundred gram of seed wae sampled out and sieved for seperating
grain and beetles, live and dead beetles were counted and
recorded, The live and dead beetles were transfered back

into the respective storage structures after counting,

100 seeds were ploxed at rgndom from the sample, drawn
every month from each treatment structures., The seeds were
observed individually under bright light for the nibbling
damagea such as acratches and sorapings by S.oryzae whioh

was expressed in percentage,

The same 100 seeds selected for adult nibbling damage
obgervation were observed individually for emsrgent holes
caused by the adult beetle while emerging out of seeds and

was expressed in percentage.
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8) _eicht loss in grame

Thousand sceds wers randomly’counted out of the monthly
sanple from each treatment by uaing counting board (Fig.8).
Tha initial weight was recorded in grame., OSubsequently
similar observations were meda at monthly interval, Ihe

differenos betwsen two suoh obaservations is the welght loss

( in graﬁs).

To find out the affeoct of insect damage and storage
atructurs on seed germination, the latter was tested, The
method adopted was by 'paper towelling' method, where in
100 @seeds (Fig.9) replicated four times obtained from the
monthly sample of each structure were subjeoted for germina-
tion test in germination chamber. The temperature and rela«
tive humidity of the germinator were maintained at 25-30°C
and 85 to 90 per cent Ri, respectively., Iwo counts were
made, the first being on 5th day and the seocond on 10th day
(Anon, 1966). Number of normal, abnormal, and dead and

discased vers counted and expressed in peroentage.

o) sgad poisture in rergentags
5 g of seeds waa set apart from monthly sample drawn
fron sach struoture for estimating the per cent gseed moisture,

The moisture content of the seed was deternined by the



Pilg.8, Seed ocounting board

Flz.9. Paper tovel method for stan=
dard germination test




‘gravimetric method'. Pive g seads were heated in an
alsctrioal oven maintained at 130°C (#2°C) for a period
of two hours, The final welght was reoorded and the
moisture content was caleulated in peroentage on wet
basis.

£) lgeal developmental period

o inow whather the storage struotures exercised any
influence on the total developmental period, 2 study was
conduoted where {n 5 paifa of one day old beetles wvers
enclosed on 20 sound Jowar seeds ina 5 om x 2 om glass vial
for a period of 24 hours, 't the snd, the beetles were
removed and the vials with seeds along with eggs placed in
respaotive treatment structures, The time of emergence of
beetles were noted and from there, the total developmental
period was caloulated,

2) Populatior
of study

To determine the population build up over five months

period in different treatment structures, the entire 3 kg
seeds were sieved and the bestles were collected in a tray;’

The live and dead beetles wer: ocounted and reocorded for each

struotures i{in all replications, seperately.

The loss in wvelght suffered due to inlestation by
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Segxygae in diffasrent storage struotures, the contents

of eaoh strusctures were sisved so as to seperate all the
beetles and their exorsta from tae sseds, he seeds, then
wag welghed, the welght of 400 seeds and 5 g seeds taken

out for germination test and molature content eostimations
respectively during all the five months were added to the
above welight, he loes in welght of 3 kg of seeds was ocompu~
ted by deduoting the welipght of seeds noted at the end of

study in eaoh struotures,

3e2

A atudy was carriedout to deteraine the influance of
diffarent storage structures on the relative effeotivences
of two fumigants during April-July 1979, For this purpose,
tile seven storage structures mentlioned and desoribed earlier
ware used, LSach structure was filled with 3 kg of C3ide=d
hybrid jowar seeds,(3.,1.2). Into each structures, 250, 15
days old, unsexsd S.oryszae beetles were roleased. Twentyfour
hours after realeas:, fumigation was oarriedout using tvo
funigants namely &D3 and D/CT at 0,409 kgs/100 C.# and
2:727 kga/100 C.m respecotively. The dosage required per atruoc~
ture was computad volum:/volume basis (Table~II), The measured

quantity of fumigants was administered into absorbent cotton



Tadble Yo.II: Dosage of Fumigants

Storage struoctures Comt/ 25017 LB/ stra=
(Coft) struo- oture
ture(ml) (ml)
1. Metal bin  0,0061 1,47 0.14
(0.2139)
- 2e ?lyvood bin 0,0097 2.35 0.22
(0.3407)
Be Plastic containsy 0.0052 125 0.12
(0,1822)
4. Gunny bag lined with 0.1126 10.18 0.93
polythene(300 gauge) (1.,474)
S« Vadal 0.,0046 1.1% 0.10
{(0.,1615)
6. Earthsm pot 0.,0077 1.87 0.17
(0.2716)
7. Bamboo bin 0.3070 1.70 0,16

(0.2466)
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wool on a pisce of paper kept on surface of geed mass and

then structures vere olosed and sealed appropriately.

Cellophane tape was used to seal the metal bin, plywood
bin and plastic container., The polythene bag (lining) was
heat sealed and the outside gunny bag was folded and seoured
vith a rubber bend, The vadal, “arthern pot, and 3a:boo bin
was sealed at inlet using slurry made up of cowdung and red
earth in 1 s 1 proportion, The treatments wvers rejicated
two times, After an oxposure period of 5 days, the following

obacrvations werse nade:

1« ixtent of mortality of beetlss among 250 beetles

- released after 120 hours of exposure,

2. Time taken for death of residual population of
the beetles,

e Peroentage of damage to seads aa influenced by

structures and fumigants.

4, Lffeot of structures and fumigants on seed ger-

mination expressed in psroentage,

After above observations the seed material was returned
10 respeotive storags structures and then struotures were
sealed at inlet portions. One and half month later (46th day)

the structures were opensd to record the following observationss



1.
2e¢
Se
4.

Rumber of beetlee found eumerged,
Poer oent adult nibbled and holed seeds,

Percentage of germination,

Loss in weight of stored jowar

The data was statistiocally analysed.
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To determine the optimum ssed moisture, for the develop=

ment of S.orygae, an experiment was conduoted during January-

Maroh, 1979,

In whioh adequate quantity of jowar seeds with

an initial moisture content of 11 per eent, spread in patri-

dishes, were kept in dessicators maintaining different ranges

of relative humiditice by virtus of saturated solutione of

appropriate salts oontained in those dessicatora,

erent salts used were as follows!

Salts

Zino

RH main-
tenance
in per
cent

ochloride 10

Potassium acetate 22

Magne

Potan
Magne

siun ochloride 32
sium oarbonate 4%

sium nitrate 51

Salts

Sodium nitrate
Sodiun ohloride
Potassium chromate
Potassium nitrate

Yater

The 4iff-

RH main-
tenance
in per
cent

63
75
86

100
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As the molsture ocontent of the sesd was greatly
influsnced by the surrounding atmospheric humidity and
thus seeda with different moisture coantent was obtained
in different Ld which were determined by ‘dry oven method’
(*non, 1950)., Four weeks after introduction of sceds into
those surrounding atmosphere, As it look & maximum of 8
days for the seeds to attain equilibrium moisture content
(henoe forth refered to as EMC) through desorption and 27
days through adsorption (Langaswamy, 1973) in ocase of jowar
seeds, a safe limii of 4 weeke was allowsd to fecilitate
the jowar seeds to attain SMC with corresponding relative
humidities, Sunh conditions gzrains numbering 50 were then
introduoced Lnio specimen tubes of (5 om x 2 om) along with
5 pairs one day old S.orygae beetles and kept in the respao~
tive dessicators, Altogetiher thers ware 10 treatments rep-
licated thres timea., ’'fter one day, the beetles were removed
from the apecimen tubes wilch were than covered with muelin
oloth, TIotal dewelopmental p .riod, nuabser of beatlse
emerged, poy oent adult nibbled and holed seeds were recorded.
The grovwth index was computed as per method desoribed by
Pun) (1967),

dgventeen sorghum genotypes were soreened for their
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relative suceptibility to S.orygse during March=May, 1779,
The genotypes, oomprising hydbride, varieties and inbred
vers obtained from sorghum breeder, kegional .esearch
Station, UAS, Dharwad, I[hese were free from insect infasta-
tion initially. e 17 genotypes tested were Ciil=1, CS5i~2,
C5:4=5, Cs.l=p, CS3541, 58=401, 33=461, 38-905, 353-1066,
S53=1079, Ay3,CyDyEyF aad 148,

The sceds of all genotypes werse conditioned at 30°C
under 75 per cent Kl for 10 days to raise moisture content
to 13 to 14 per cent as suggested by Singh gt al., (1968),

Round plastic germination tray (Fig,10) was divided
into seventean ocompartments by ereoting oard board pleces
at the periphery of the tray, then geantre of the tray vas
xept open without any dividing wall vwhere S.orygas were
released. Five gram each of 17 genotypes were kept in eaoh
compartment and 200, 7 days old beatlos were relcased in the
centre, The 17 ireatments, were repliocated thrice, Iray wvas
oovered with a see tarough polythene on which »in holes were
made for the purpose of asration., MNumder of beetles congre-
gating at each genotypes was noted every day, over a period
of a week., 't the end of this period of observation, seceds
of 17 genotypes were esach transferred into the specimen tubes
(Som x 20m size) and covered with muslin cloth, The study was



Fig.10. Random distribution test for

sereening genotypes-plastic
box with required compartments
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oonducted at 28 2 2°C under 75 per cent iki. The relative
suceptibility wvas deternined thuss

1 Number of beetles congregating at seeds of

genotype of each on every day over ons week,

2. [lumber of beetles emerging commencing from
24th day after enclosing seeds.

3« Per cent adult nibbled and holed seeds,

4, lieduotion in weight of 5 g of seeds (in g),

J3e4,2 10 cholca conilned keat

Under this testin~ situation seeda of 17 genotypes
were soreened for their relative suoeptibility to S.oryesg
by enclosing 5 g of conditioned seeds along with 5 paire
of 3 days old S.orysas in a 'Som x 2om‘ specimen tube. After
one day, by which time egg would have been lald, the beatles
were removed from the tubes whioh were then covered with
muslin oloth, The exporiment conseisted of 17 treatments
and vas relicated three times, and was oonducted at 28 s+ 2°C
and 75 per cent Ri. Teh amount of relative suoeptibility was
based on the following observations.

e Number of beetles emerging from 5 g sesds,
2. Weight of 5 beetles.



%« Total developmental period (days).
4., Per oent adult nibbled and holad seeds.
S¢ Reduotion in weight of 5 g seeds.

The data was subjeoted to statistioal anslysis and

variaties were groupad into lsast suoeptible, moderately

suceptible and highly suceptible categoriss based on mean

and standard deviation.
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EXPERIMENTAL RESULTS



CHAPISR IV
BAPRIMENTAL ReSULTS

4.1 pyaluation of Storage structures

The study to evaluate seven storage structures (models)
namely metal bin, plywood bin, plastic bin, gunny bag lined
with polythene, vadai, earthern pot and bamboo bin for their
relative efficacy in efficient seed storage and protecting
eceds from inseot infestation was carried out over a period
of five months, [hs results are detalled in Table III to
VII.

4.1.1(a) Live Begtles

The aanﬁle drawn from all the seven storage structuree
revealed the minimum number of living beetles in gunny bag
lined with polythens during all the five months of study
period (2,00, 38,66, 78+33, 155.66, 200,66), The maximum
number of living beetles were found in bamboo bin during all
the five montas or the study (3.66, 67.66, 131,00, 254,33,
299,66),

None of the storage strustures differed significantly
betwesn themselves during the first month, However, in the
subsequant months gunny bag lined with polythene, plastic
bin, pdywood din and metal bin althoush 4id not differ signi-
ficantly among themselves but differed significantly from
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bamboo bin, earthesm pot and vadal, Ths ranking of the sto-
rage atruotnres‘baaed on thie parameter was thus: gunny bag
lined with polythene > plastic bin > plywood bin > metal bin)
vadal > sarthern pot > baﬁboo bin,

4.1.1(d) ead bastics

The highast number of dead beatles was reoorded in gunny
bag lined with polythane (1,00, 11.00, 22.83, 39433, 57.66
beetles) during tha entire five months period which was signi~
ficantly superior to bamboo bin which recorded ihe lowest
(0400, 533, 11,00, 21,66, 38,00 beetles) number of baetles,
However, during the first month matal bin (1.33 beetles) had
a s8light edge over gunny bag lined with polythene (1,00 beetles).
In ths sscond month, treatments showad no significant difference
among themselwves, During third and fourth months a aignifloant
difference was noticed between gunny bag lined with polythene
(22,33 and .33 bectles) and bamboo bin (11,00 und 21,66 beetles)
‘and earthern pot (11,33 and 22,66 beetles) respectively, In
the fifth month no significant difference waa noticed between
or among the firat four structures (Iy=- !’4) but gunny bag lined
with polythens (57.65 seetlas) differed eignificantly from
earthern pot (37.66 beetles), bamboo bin (38,00 bestles) and vadal
(41,23 beetles), 3ased on the above two paramaters living
and dead bheetles, the resulis have revealed gunny bag lined



49

with polythans as the superior structure followed by
plastic bin, plywood bin, metal bin, vadal, earthern pot
and bamboo bin.

4.1.2 jgad Damage
4,1.2(a) Adult nibbling

#ggults of the study on the parcentags of seed damaged‘by
adult nibbling revealed that the seed damage was minimum in
plywood bin (13,33, 14,33, 24,00, 31,66, 39,33 per ocent) and
maxizum in bamboo bin during all the five months of study
(20433, 22.67, 35.66, 46,00, 59.66 per cent),

During and upto first three months, the difference between
plywood bin, metal bin, plastic bin and gunny bag lined with
polythene was not signirioant but they differed sisnificantly
from vadai, earthern pot and bamboo bin, iowsver, during the
fourth month plastio bin (29,33 per cent), plywood bin (31,66
per ocent) and metal bin (32,00 per cent) were on par but
differed significantly from gunny bag lined with polythene
(38,00 per ocent), Ine latter was on par with vadat (43,00 per
cent) but differed signifiocantly from earthern pot (45,00
per oent) and banboo bin (46,00 per cent), In the fifth month
paywood bin (39.33 per cent) differed from metal bin (39.66
per cent), plastic bin (41,00 per cent) and punny bag lined with
polythene (42433 per cent) in its performance of keeping seed
damage to the ainimum but the difference was not simifioant,
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~ However, vadai (48,00 per cent), eartasrn pot (53,00 per
oent) and bamboo bin (59.66 per ecent) differed eignifioantly
among themselives and were significantly inferior to the
above atruotures. Making use of the above parameter, the
storage structures were ranked as followset plywood bin >
metal bin > plastio bin > gunny bag lined with polythene>
earthern pot >~ vadai > bamboo bin,

4,1.,2(b) Hdoled sceds
The minimum per oent holed seeds were reoorded (Fig.11)

from metasl bin (2,00, 5.00, 90,00, 13.33 and 20,00 per cent)
during all the five months of storage which was aignificantly
less than bamboo bin (5.33, 10,66, 18,33, 27.33 and 44.66
per cent-, During first month metal bin (2,00 per cent),
plywood bin (2,33 per ocent), plastioc bin (3,00 psr cent) and
guany bag lined with polythene (3,%3 per cent) were all on
per with sach other, Farthern pot (4,66 per cent), vadal
(466 per cent) and bamboo bin (5.33 per ocent) differed sig-
nifioantly from the above four structures, Oame trend was
@esn 10 be maintalned throughout five months period of study
with metal bin, plywood bin, plastic bin and gunny bag lined
with polytaene recording 20,00, 21,00, 23,00 and 28,00 per
cent holed saeds, respectivsly, which were not significantly
different ahong themselvoa, but differed significantly from



Plg.11. Holes seeds observed in d4iff-
erent storage structures.

?pper r?w al bin, P

L to R) s Metal bin, Plywood bin, Plastic bin, Gunny
lined with po{;thane. ' ’ s

Lover row

(L to R) s Vadai, Zarthern pot, Bamboo bin,
—
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earthern pot (33,33 per cent), Vadal (40,66 per eent) and
bamboo bin (44,66 per cent) a. the end of the period of
study.,

Sased on the per cent seed damage, the structuras
ocoupied following positions: metal bin > plywood bin >
plastie bin > gunny bag lined with polythene > earthern
pot > vadai > bamboo bin, The effieiency of first four
storage struoturcs was almost an equal performance exospting

alight non~si;nificant differences,

4.1.3 Yeight loes (in g)

The weight loss due to larval feeding and adult nibbling
was observed to be the lowest in metal din (0,02, 0.32, 0,62,
1.25, 1.74 g) during five montas of study period whioh was
siynificantly lower thmn vadal (0,27, 1.00, 1.03, 1.73 and
2,71 g), earthern pot (0,52, 1,22, 1.3%, 1,76 and 2,80 g) and
bamboo bin (0,67, 1.67, 1.71, 1,84 and 3.2% g).

during firet month of storage, metal bin (0,02 g),
plywood bin and plastioc bin (C.,04 g), and gunny bag lined
with polythene (0,08 g) were all on pir with each other, all
of them differsd significantly from vadai (0,27 g), earthern
pot (0,52 g) and vamboo bin (0,67 gis the lost three strue-
tures showing significant differences. In subsequant monthse
till fourth month metal bin was on top with the least loss
inourred (0.32, 2.62, 1.25 g) followed by plastioc bin (0.58,
0.64, 1,39 g) and gunny bag linsd with polythene (0,63, 0.82,
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1.38 g) all three being asignificantly superior to plywood
bin (1,07, 1,05, 1.38 g loss), During fifth month metal
bin (1,74 g)y plywood bin (1,79 g) and plaatioc bin (2,01 g)
ware all ét par but differed signiiloantly from gunny bag
lined with polyshene (2,20 g), which, in turn was observed
to differ significantly from vadai (2,71 g) and sarthern pot
(2480 g) and the last two were on par, but significaitly was
superior to bamboo bin (3,23 g) which acoounted for the
highast loss in welght of sceds, Following is the raniking
of seven siorage structures based on loss in paed welghtl
metal bin - plastio bin > gunny bag lined with polythene =
plywood bin > vadal > earthern pot > bamboo bin,

4.1.4 Garuination
4.1.4.(a) Horgul seedlings

The pserceatage of normal seedlings obtained by standard
germination teet conducted on samples drawn from seven stora-
ge structures on monthly interval was the highest in metal
bin (67,00, 64.00. 62,66, 60.33 and 58,00 per aent) followed
by plywood bin (66,00, 63,66, 6233, 59.66, 56,00 per oent)
gunny bag lined with polythene (66,00, 62,66, 61,66, 60,00,
57,00 per cent) and plastic bin (65.33, 63.33, 62,00, 59.33,
55,00 per oent) during firat four montha of storage, Vadal
(66,00, 61,00, 59,66, 57,00, 52.00 per oent), eartilern pot
(66433, 59,33, 58.66, 57.66, 53.00 per ocent) and bamboo bin
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(66433, 59466, 57,00, 55.00, 51,00) recorded signifieantly
lower purcentage of normal sesdlings ss compared to the
above four structurss, Vadal and earthern pot did not differ
alggifioantly betwesn themselves but differed simificantly
from banboo oin, In the fifth montin of storage, metal bin
(58,00 per oent) was on par with gunny bag lined with poly=~
thene (57,00 per oent) but differed significantly from ply
wood bin (56,00 per oant). plastio bin (55,00 per ocent),
earthern pot (53,00 per oent), vadal (52, per eent) and
bamboo bin (51,00 per eent), T he renking based on theirx
relative favourability for normal seedlings over five months
of storage was as follows: metal bin > plywood bin >

gunny bag lined with polythene > plastic bin > vadal >
earthern pot > baaboo bdbin,

4.1.4.(b) Abnorgal scedlings

Plaatic bin aceounted for (1.33, 1.66, 2,00, 2,33, 2.66)
the least peroentage of abnormal ssedlings. It was followved
by metal bin, eartisrn pot, Rywood bin, vadal, bamboo bin and
gunny bag lined with mlyt.iene, Peteat proved to be non-
significant during all the entire five months period of study
and as such the percentage of abnormal secedlings in differeat
gtorage storage structures dld not differ signifiocantly,
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4.‘040(0) p

The least peroaentage of dead and diseased were observed
in metal bin (31,66, 34,33, 35.3%, 37.00, 39.00 per cent)
during 2ll the entire five nmonths of study period, followasd
by guany bag lined with polytaene, plywood bin and plastic
bin all four structures being on par with each other., The
bazboo bin had the hiziest peroentage of dead and dissased
(32,00, 38,66, 40,33, 42,004 45,33 per cen:.) seads. During
firat month of storage nons of the seven structures showed
signifioant differances., In the seoond month matal bin,
gunny bag lined with polythene, plywood bin and plastic bin
acoounted for significantly less dead and diseased seeds tuan
vadal (37.%3 per ceat), bamboo bin (38,66 per oeent) and
eartiern pot (39,00 per cent), the last three bsing on par
with each otiere During third to fifth month vadal with 37.66
40,70 and 44,33 puer ocent and earthern pot with 39,00, 39,66
and 43,33 per cent dead and diseased sesds were on par but
proved significantly superior in recording less dead and
dipseased seeds than vamboodbin which accounted for.tha high
per cent of dead and diseased seels 40,33, 42.00 and 45,33
compared to all,

4.1.,5 Lalzat loss (at the end of atudy)

Metal bin reglatered the leaat loss in weight of seeds
(273 g oconstituting &) per cent) compared to the highest
‘loes in weight of seeds by bamboo bin (429 g constituting



14,30 per cent), which was sijnificantly inferior to all
other (Table VIII), Metal bin, plywood bin (278.3% g oons~
tituting 9,27 per ocent) and plastic bin (302,66 g consti~
tuting 10,08 per eent), 4id not show significant differences
among theaselves, on the other hand, plastic bin and gunny
bag lined with polythene which wers on par with each other
differed significantly superior in accounting for less loss
in seed welght compared to vadai, earthsrn pot and bamboo bin.
Vadal and earthern pot did not differed significantly among
them, IJased on the above parameter, the structures are
ranszed thus! metal bin > plywood bin>- plastio bin > gunny
bag linsd with polythsene > vadal > eartherm pat > bamboo bin,

4,1.,6 Total developmental perioed of S.orvaae

The studies on evaluation based on the total development
perlod of S.orygas (7able-VIII) in tie seven storage etruc—
ture revealed a longest period of 36,66 days in metal bin
wvhich was significantly higher ocompared to vadal (34,66 days),
earthern pot and bamboo bin (34 83ays), the last two being on
par. letal bin, plastic bin (36.33 days), plywood bin (36,13
daye) and gunny bag lined with polythans (36,0 days) favouring
comparatively longer developmental psriod, were all on par,
Baged on the relative performance in respect of ths above
paranetor structurss occupied following positionss mstal bin
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> plastio bin > plywood bin > gunny bag lined with polythene>
vadal > sarthern pot and bamboo bin,

The results of the study are presented in Table-VIII,
fhe population of test inseoct at the end of atudy was

measured in terns of number of live and dead beetles.

4.1.7(a) Live baetles

The least number of live S.0rygas were recorded from
mnetal bin (11,105) which was ei;/nifficantly the lowest in oom=
parison to bamboo bin (13,396.33), earthern pot (12,661.33),
vadal (12,105,33), gunny bag lined with polythene (11,415,00)
and plastioc bin (11,411,33), The highest number of live
beetles were recorded in bamboo bin which was signifiocantly
wvae most inferior ever all other astructures, Metal bin was
on par with plywood bin (11,212,66) but both differed signi~
floantly from all others, plastic bin and gunny bag lined
with jolythsne too, did not differ signifiocantly,

4,1.,7(b) Dgad boatles

Plastic bin (719.00) acocounted for the highest number
of dead besetles, on the contrary, the least number of dead
beetles were observed in bamboo bin (295,33). lzstic bin,
plywood bin (705.00) and gunny bag lined with polythene



(681,00), d1d not differed significantly among them,
While metal bin (592,66), vadai (447,66) and eartiern
pot (344,66), recorded significantly lesser nunber of
dead bectles as compared to the former three structures.
Again, bamboo bin (295,%3) and earthern pot (344,66) dia
not differed statistlioally in the number of dead beeties
found in then,

The relative position occoupied by the seven storage
struotures based on this purameter was as follows! plywood
bin > plastic bin > metal bin > gunny bag lined with poly
thene > vadai > earthern pot > bauboo bin,

Analysis of results of study based on cumulative per-
formance of seven storage siruotures in respect of seven
parameters, metal bin emcrged as ths outstanding struocture,
folloved by plywood bin, gunny bag lined with polythense and
~ plastioc bin,

Un the oontrary, structurss wiich are in uss in the
rural areas are observed to be inferior to the above four
struocturce, Uf the three rural struotures vadal tope in the
relative performance followed by earthsrm pot and bamboo hin,
The last mentioned proving to be ths moat inferior of all

structures tested in the estudy.
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The relative influsnce of seven storage struoctures on
the action of two commonly used fumigante namely Zthylene
dibromide (2D3) and Ethylene dichloride ¢ earbon tetrach-
loride (£D/CT) in proteoting the seeds were asscssed through
the exteant of inseot mortality, seed damage oaused, seed
germination and weight loia over a period of 45 daye. Ihe
results are presented in Tuble—lxvto XvI,

4.2,1(a) Aftox 120 hr of axposure

Mortality of bectlas caused by two fumigants and seven

storage struotures were assesgsed after 120 hr of exposure of
seads to tae action of fumigents, Purthsr, time taken to
cause tae death of residual population of beetles was also
exanined in order to determine the varying influenoe of
different storage structurss on the action of fumigante,

fhe results are furnished in lable-IX.

Tha influence of atorage struoture on the number of dead
beetles was found to be significant, The number of dsad
beetles observed were more in metal bin (246.,75) and the least
numder of dead bestles were ovserved in bamboo bin, metal bin,
ply wood bin (245,5), plastic bin (245,0) and guany bag lined
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with polythene (241,5) were all on par with each other.
Earthern pot (233,5) and vadal (227,75) dlffered signifi=-
cantly from the above sald four structures but did not

differ betwean themnpelves,

In regard to fumigants, the differense that sxists
between DB and ED/CT was in eignificant, ilowever, LDB
was ooserved to causs alightly higher mortality (726,71 best-
les) than :D/CT (223,57 beetles),

The interaction effeot betwean atorage struotures and
xfunigants and its influenoce on bsetle mortality, was observed
to be non-significant, :D/CI's aotion was best pronouncad in
plywood bin (248,00) followed by Metal bin (247.00) and
plastic bin (245,5), waile that of EDB in metal bin (246.5)
followad by plastic bin (244,05), plywood bin (243,00) and
Gunny bag lined with polythene (242,00), #£DB's killing effeot
was better over ED/CT in rural storage struotures vadal
(2%0,0)8arthern not (235,5) and bamboo din (146,0). The
last mentioned structure proved to be the most inferior of
all strucstures for fumigation purpose becausa of leaser morta~
lity of veetles oaused by both ths fumigants.

4,2.1(b/ Ifime toaksn for death of reaidual

The time taken for death of residual beetle population
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wvas 0,25 days in plywood bin and plastio bin as ocompared
to 1,25 days in metal bin, In gunny bag lined with poly-
thene the time taken for death of entire residual number
of beetle population was 2,25 days whloh was signifieantly
longer than the time takem by firast mentioned three
structures., In bamboo bin the longest time (24,50 days)
vas required for complets kill of the bsetle population.
In vadal (9.50 days) and earthemrn pot (14,50 days) also,
required comparitively a longer period for causing death
of insects, T[hese two 414 not differ significantly between
themselves but differed significantly from all other.

Among fumigants ZD3 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 2D/CI, The difference between the two
dunigants was non-significant,

The interaction effect was observed to dbe non-signifi-
cant, Plywood bin, plastio bin, metal bin and gunny bag
lined with polythens with ED3 required less time (0,00, 0,00,
1,00, 2,00 days, respectively) compared to same structures
with £D/CT whioch required more time (0.5, 0405, 1.5, 2.5
days, respeotively) to cause the death of beetlss, On tha
contrary, vadal, earthern pot and bamboo bin required longer
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time generally, but with sDs the time takea was compa~
ritively less as oompared to £i/CT for the death of reei-
dual population.

‘-2.1(6)

The struotures wvere examined one and half month after
funigation for live and dead beetles as a refleotion of
initial killing aotion of fumigants influsnced by storage
structures, The residlts ars furnished in Table-X.

Among the storage structures plastio, plywood and
metal bins harboured less number of live beeties (1,5, 2.0
4,25 bestles respeotively). The difference betwesn them
was ineignificant, Ais ag:inst this, vadal, earthern pot and
bamboo bin acoounted for 88.0, 117.0, 133,00 number of live
bestlea, respectively and differed significantly among them=
selves and from the above three structures, OGunny bag lined
with polythene ocontained 10,50 beetl@a and was superior to
vadal, earthern pot and bamboo bin,

With respect to fumigants, the atruoturee fumigated with
BED/CT recorded less number of live beatles (46,64 besetles)
wvhioh 1s eignificantly lesser than structures fumigated vith
sD3 (55,14 beetles),
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The interaction effect was significant, The diff-
erence in the killing astion of ED/CT and E£DB when used
in four struotures, namely, plastic,bin, plywood bin,
metal bin and gunny bag lined with polythene was not atatis«
tloally signifiocant, But, live bestles recorded in ths above
structures under both the fumigants were significantly lesser
compared to numbsr of beetles recorded in the other three
structures, namely, vadai, zarthern pot and bamboo bin under
the influsnce of both the fumigants, In the last mentioned
taree structuress &)/CI accounted for lesser number of live

beetles than DB,

4.2.'(6) Xt

Signifiocantly hignest number of dead beetles were recor-
ded in guany bag lined with polythene (46.25 beetles), This
wvas followed by metal bin (30,75 beetles), earthern pot
(27.75 beetles), whieh were all on par with each other. The
lsast number of dead beetles wers seen in bamboo bin (17,00
bestlea) followed by vadai (18,75 beetlss) and plastic bin
(19,00 bsatles) and plywood bin (22,75 bestles), None of these
struotures differed significantly. The last mentioned

structures wvers on par with earthemm pot,

With respsot to fumigants, signifloantly highest number
of dead beetlea (28.42 beetlea) were recorded in structures

where £D3 was used ae ocompared to ZD/CT (24,35 beatles).
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The interaction was found to de insignifioant,
However, in terms of dead beetles encountered, gunny bag
lined with polythene, metal bin, esrthern pot with :DB
recorded comparitively more number of dead beetles 56,5,
3%3.0 and 24,0, reapectively) as compared with structures
in which ED/CT was used (36,00, 28,50 and 31.5 decad beatles),
Comparitively vadal, bamboo bin, plastic bin and plywood bin
reglstered least number of dead beetles, under both DB and
£D/02,

40242

Influenoe of seven storage structures on the aotion
of two fumigants in protesting the ssed from insect infesta-
tion were assessed on the baiis of seed damage caused by
adult nibbling and larvae (holed seeds) over a period of
120 hours and one and 1alf months, Ihs results are furnished
in Iable-XI and XII.

4.2,2(a) Pe

Plastic bin with 15-75 per cent seed danage was signi~
fiocantly better than metal bin (21.50 per oent) and plywood
bin (23,00 par oent), the latter two being onmr with eaoh
other, Ounny bag linasd with polythens was also on par vith
plastic bin and metal bin, vadal, bamboo bin and earthem pot



Table No.XI; Seed damags due to adult nibdling obser-
ved 120 hr after fumigation in 4aifferent
storage structures, ,

Storage Pareantage of seeds damaged
81, Structure By adult nibbling
No. ip8  £D/CT Means
te Metal bin 23,00 22,00 21.5%0
(28,65) (26,56) (27.61)
2., PFlywood bin 24,00 22,00 23,00
(29.25%) (27.94) (28,60)
Be Plastic bin 16,00 15,50 15.75
(2%.,41) (23.11) (23.27)
4 Gunny bag lined 20,00 17.00 18,50
*  with polythene (26.56) (24.26) (25.41)
5¢ Vadal 23,00 37,00 20,00
(28,65) (37.46) (33,06)
6. Earthemm pot 26,00 31,00 28,50
(%0.64) (33.8%) (32.,24)
7 Baamboo bin 27.00 32.50 29.75
(31.30) (34.,72) (3%,02)
Means 22,71 25,00
(28,35) (29,70)
sguraes 1 & £um. Str.xFun.
concsﬁ 3.47 - ‘091

Notes Values in the paranthesis are angular
transformed values.

67
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gavs algnificantly the least proteotion with higher seed
damage of 30,00, 29,75 and 28,50 per cent, respesotively.

Fumigants, ZDB and ED/CT 4id not show signifiocant
differences in their effeotiﬁenass in all the seven struo-
tures, However, numerically :ZD3 accounted for lower per
cent seed damage (22,71 per cent) compared to ED/CT (25,00

per oent),

The interaction was significant. Four structures namely
plastio bin, gunny bag lined with polythene, metal bin and
plywood bin using either ED/CT or EDB accounted for signifi~
cantly less per cent seed damage, respectively, than vadai,
earthern pot and bamboo bin both when ED/CT or DB fumigant
was used, ED/CT gave better protection over thatof EDB when
used in the first four struotures, It was observed to be

reverse in the last three structures,

4.2.2(b) £

Lo#eet per ocnt\aeed damage was ocsused in plywood bin
(12,5) £ollowed by metal bin (16,00), plastic bin (14.25) and
gunny bag lined with polythene (16.75) whieh was signifioanily
less compared to vadal (24.5), metal din (31,25) and bamboo

bin (41,50).
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Fumigants, though showed no signifiocant differences
between the lower seed damage (21.35) was noticed in the
struotures, Where ED/CT was used in comparision to EDB
(2%.,42 per ocent seed damage),

The interaotion effeot was found to be non-significant.
Plastic bin, plywood bin, metal bin and gunny bag lined with
polythene with ZDB aoocounted for leese seed damage as compared
to ED/CT, But ZD/CT wae observed to perform better than EDB
in vadal, earthern pot and bamboo bin.

4.2.2(0) Rar gant holed meaeds 1k montha aftar
Lumigation

S{gnificantly the least danage was observed in plywood
bin, metal bin and plastio bin (2,25 to 4,50 per cent holed
seeds), Bamboo bin (16,25) showed significantly the highest
per ocentage of holed seeds, Earthern pot with 13,25 and
vadal with 11,25 per cent holed seeds were on par and the
latter gave almost similar performance as gunny bag lined
with polythene,

Both EDB (8.42) and ED/CT (8.,71) per eent holed seads)
did not show any statistiocally appreciable difference bet~
ween them,

The interaction was not-~signifioant, but plywoodbin
Plastic bin, metal bin and gunny bag lined with polythene
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aococounted for less seed damnge irrespeotive of whether
EDB or ED/CT used, opposed to Besed damage in vadai,
sarthern »ot and 3amboo bin,

40205 3

The standard germination test was conducted on sample
drawn from seven storage structures after 120 hrs of expo-
sure period and 14 montha after fumigation and pesr ocent
normal seedlings, per cent ahnormal seedlings and per ceat
dead and diseased were counted (Table-XIXland XIV),

4.2.%(a) Jorss

No sigznificant difference was found between struotures,
dowaver, earthern pot registered the highest pcrcentage of
gernination (65,21) followed by bemboo bin (65.,0). The least
germination percentage was in metal bin and plywood bin
(6440)s |

Funigants were also obscrved to bs on par with higher
geraination percentags (65.,21) being notioced in struotures
where ZDB was used compared to ED/CT (63.66).

The interaction effect was significant with the highest
peroentage of normal seedlings being observed in metal bin
followad by plywood bin, plastio bin and gunny bag lined with
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polythens (66,5 to 65,5 per cent) when 5DB was used,
Same struotures, uander EDCT acocounted for signifiocantly

less number of normal seedlings (62,0 to 63,5 per oent),

Conversely Bamboo bin, vadal and earthern pot recorded
signifioantly higher peroentage of normal seedlings (65.5
and 66,0) under :£D/CT than under EDB (63,5 and 64.5).

Bamboo bin was also found to favour good germination with
oomparitively higher normal seedlings under doth ©D/CT and
EDB3 though the differsnoce was inaignifiocant,

4.2.3(d) Alng

No aignificant dirrarenae_vau notad detwesn struotures
in respeot of abnormal seedlings. lLeast percantage of abnormal
seedlings were reoorded from bamboo bin (2,5) and the higheet
in plastic bin and gunny bag lined with polythene,

Among fumigants, significantly ths least peroantage of
abnormal seedlings were noticed under fumigant £DB (2,93)
compared to ED/CT (3,71) in all structures,

, The interaotion being non=significant, it was observed
that the lsast per cent of abnormal seedlings was noticed in
bamboo bin under £DB (2,00) and the highest in plastic bdin
and gunny bag lined with polythens (4.5) under ED/CT, It was



further observed tiat per oent almormal seedlings was oom=
paritively lesser in traditional storage struotures under
both fumigants as gagainat in improved storage structures,

4.2.3(0) Pax gent d9ad and dimaased after 120 hra -
of funigation

Storage structures showed no significant difference
betwesn then in reaspect of this parameter, The leoast
percentage of dead and diseased seeds wers observed in plastie
bin (31,25) and the highest in detal bin (32,75 per cent),

Fumigants also did not exhibit any signifiocant differ-
enoe between then but =DB recorded comparatively less dead
ond diseased sesds (31,86 par oent) than :D/CT (32,43 per

oent) in all struotures.

The interaotion effedt was also observed to be insigni~
ficant, Agsain, least percentage of dead and diseased seeds
wvare noticed in plastioc din and plywood bin with EDB (30,5).
On the othzr hand the highest peroentage was in plywood bin
(34.5) under ED]CT and vadal (34,0 per ocent) under ZDB,

4.2,3(4) 2¢

Storage structures exhibited no significant difference
smong them in respect of per ocent normal seedlings, rlastie
bin recorded highest percentage (63.00 per oent) of normal
seedlings followed by metal bin (62.75 per oent) and plpwood
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bin (62,25 per oent’, Gunny bag lined with polythens was
signifioantly infsrior to firat three structures but signi-~
ficantly superior to bamboo bin, earthern pot aend wvadai,
The perosntags of normal seedlings was the least in bamboo
bin (57,50 per eent),

In the cass of fumigunts, storage structures under EDB,
reocorded signifiocantly higher (61,50) per ocent of normal
seadlings over :D/CT (59,90).

Thes interaction effeot was sigificant, All improved
atorage struotures (metal bin and plastioc bin 63.5 per cent,
plywood bin 63,00 per cent and gunny bag lined with polythene
62.5 per oent) registered significantly higher psrosntage of
normal seedlings compared to traditional structures (vadai
60,50, earthern pot 59.5 and bemboo bin 58.0).

Similar trend wvas observed in respeot of struotures under
ED/CT in that plastic bin, metal bin, plywood bin and gunny
bag lined with polythene with per cent normal seedlings
ranging from 62,5 to 61,0 per csnt were found signifiocantly
superior to vadai, earthern pot and bamboo bin with 58 to 57
per cent normal seedlings, The highast per ocant of normal
seedlings was obtained in metal din and plsstic bin both
under DB and 1D/CT,
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4 4.2.3(e) Por cant abnormal asedlings 1%

s
7Y AT RAZA L QD

ir

Ine least percentags of abnormnal seedlings was
obssrvaed in bamboo bin (2,25) with the highest per cent
noticed in plastiec bin and gunny bag lined with polythene
(4.0 per ocent)s Differsnce between different struotures was
ineignifioant.

No simificant difference was seen betwesen fumigants,.
dowever, structures under :D3 recorded a less poroentage
(2.8 per ceat) of abnormal seedlinga in comparieion with
£D/CT (3,5 per oent),

™he interaction effect was statiatioally not significant,
Bamboo bin and eartharn pot reglelered tha lower percentage
(2.0 and 2,5 resnectively) of abnormal seadlings using :DB
fuatgant and under ED/CT (2.5 per cent where as, the highest
parcentage of (3.5) was seen under DB in gunny bag lined with
mlythene and plastio bin and under ED/CT (4.5 per cent).

‘0203(f) X *

Nons of the storage structures shoved significant differ-
anose among them, The loweat puroentage'or dead and diseased
seads were ohserved in plastio bin (33,0) followed by metal
bin, plywood bdin and gunny bag lined with polythene (34,25),

The nigaest percentage of dead and diecased seeds were observed
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in dbamboo bin (40,2%) followed by earthern pot (39.0) and
vadal (37.45) with no sijnificant differcnces among them,

Storage structures undar DB reglst:ered comparitively
less peroentage of (35,6 par oent) of dead and diseased sesds
than under ED/CT (%6.5)., However, the differences between
the funigants was found to be non—-aignifiocant,

The interaotion effect was also insignifioant, ~Plastic
bin accounted for the least peroentage (3%.0 per ocent) of
dead and diseased sseds under :DB and ED/CT and bamboo bin
acoounted for the highest under D3 (40,0 per ocent) and ED/CT
(40,5 per oent).

4.2.‘» S48 3 &

The influenoce of storage structures on the action of
funigant vas assessed 14 :onthe after fumigation., The
results of which are fumished in Table=-XV,

In the case of storage structures, loss in weight suffered
wvas the least in plastic bin (47.5 g) followed by metal bin
(48,75 g)e Gunny bag lined with polythene (49,5 g) and plywood
bin (50,0 g), the difference being insignificant, Bamdoo bin
suffered the highest loss in welght of (92,0 g) followed by
earthern pot (83,0 g) and vadai (76.5 g), the differences being

significant among themselves and over other struoturesa.
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Tableiio.XV: Less in weight of seeds observed in different
storage struoctures - one and half months after

fumigation,
81, Storage Weight loss (g)
No. structure EDB ED/CI Means
te Matal bin 49,0 48,5 48,75
2, 2lywood bin 5065 49.5 50,00
Se Plastio bin 48,5 46,5 4'05
4 *
. mhene 49.5 49,5 49.5
Se Vadal 80,5 72.5 765
Ge Earthern pot 82,0 84,0 93,0
Te Bamboo bin 90,5 93,5 92,0
Mean 64435 63,42
sourges 3kx, Ra. Str.x Pup.
G.D.5% 3.67 - 5017



In the case of fumigants, the least loss in weight was
observed in structures where in ED/CT (6%.42 g) was used as
a fumigant compared to the strusture where in EDB was used
(64,35 g)s However, fumigants showed no aignificant 4iffer-
ences, The interaotion effeot was significant, struoctures
plastic bin followed by metal bin and gunny dag lined with
polythene suffered the least loss in weight under =D/CT and
EDB in oomparison with vadai, earthemrmpot and bamboo bin whiech
suffered significantly higher loss in weight, Further, it
was observed that the first four structure 4id not show aiff-
erencs statistioally amongst themselves both under EDB and
£D/CT.

The fumigants SDB'and ED/CT were observed to produce sig-
nifiocant differendes only in structurs vadal wvhere in the loss
in veight inourred was significantly high under EDB as against
BED/CT.

Bamboo bin was been to suffsr maximwm loss {n weight of

all struotures,

Baged on the relative perforaance in respect of 14 paranseter
the study revealed plywood bin to emerge as the best storage
struoture as well as one for fumigation followed by metal din,
plyvood bin and gunny bag lined with polythene is revealed by
high 1nce§t mortality after 120 hrs of fumigation, less time to
dring about the death of residual population, showing lese
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bestls population one and half month after fumigation,
comparitively less sced damage and higher veroentage of
normal seedlings,

The performance of traditional storage struotures vas
far inferior compared to the improved struotures when they
were used as such, Among them, earthern pot has been observed
- %0 perform better in respect of all parameters followed by
vadai, Ths performance of bamboo bin was significantly the
most inferior to all the other structures under study,

In regards to fumiganta, ethylene dibromide was found
superior in bringing about higher mortality of pest popula=-
tion, taking less time to cause the death of residusl pest
population after fumigation and caneing negligible injury to
gerainating seeds as compared to ZD/CT vhioh inducsd less
insect mortality in all the structures and socounted for higher
per oenti of abnormel scedlings,

Relating to interaction between stmuotures and fumigants,
plastic bin followed by metal bdbin, plywood bin and gunny bag
lined with polythene under DD fumigation aocounted for high
inseot mortality, less time to kill the residusl bsetles
population which developed after fumigation, lese dsmage to
seeds and higher percentage of normal seedlings (and lower
per oent of abnorual seedlings) and lees loss in welght of

stored seeds.
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The efficaoy of ED/CT in ths above four structure was
found to be slightly inferior to ED3, However, ED/CT fared
better than 5DB in plastic bin followed by plywood bin metal
bin and gunny bag lined with polythene in the order.

In the three traditional structures, fumigants aotion
vas at a low EDB and among the fumigants ED/CT performance
wvas slightly supsrior to EDB,

4.5 Gffect of maead polsture on growth and
devaloomant of J.QIViad

With a view to determine the optimum seed moisture for
the development and survival of J.qryzas, an experiment vas
conducted during February~tarch and the results obtained in
the respeoct of total developmentsl period, number of beetles
emgrging, growth index and per cent seed damage are detalled
in Table-iVI, |

4.3.1 Total devalopmental neriod

0f the ten sesd molsture levels tested for their favou-
rability for insaeoi developusat, a significanily longer period
of 36411 days over all other seed moisture levels was observed
at 7.80, With increasing seed moisture level from 7.80 timugh
9,00 to 11,0 per oent, the developmental period decrease
through 33,70 to 33,11 days. The difference noticed between
periods wvas not significant., A significantly shorter developa-
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mental period of 32,04 and 30,57 days, whioh differed
simificantly among themselves was noted at 135,20 and 16,00
per cent seed moisture. ‘iighsr seed moisture was quite
unfavourable for inseoct developaent as revealed at 19,40
and 24,20 per ocent, whare no beatle smsrgence was obssrved
and in addition seeds were severely infesoted with fungus,
3imilarly, no beatle sucrgence was been at %,80 to 7,00 per
cent seed moiature, Further, these found to be very hard
and bdright.

4.3.2 Beotle smpergenqe

No emergunce of bestles was observed at 3,80 to 7.0 per
cent sesd moisture contents, Significantly the least number
of beetles (1,66) were found to emerge at 7.80 per oent,
Highest number of beetles (18,00) emerged at 13,20 per oent
seed molsture. As the sesd nmolsture content inoreased fyom
13.20 per oent t0 16,00, the nunmber of beetles energing 12,%%
aleso declined, Kine and 11,00 per ocent seed moisture acoounted
for 2,3% and 5.00 bsetles emcrgence, Differences between
nunbar of beetles emaergin, at all the seed moisture levels
vere atatistically significant, Seed moisture of 19,40 and
24,20 per ocent showed no beetle emerging and such seeds were

found severely attacked with fungus,



44343 Growth Jundex

The highest growth index of 0,5616 was obtained at
13.20 per ocent seed moisture as compared to the least value
of 0,0499 at 7.88 per cent seed moisture. Nine, 11.0 and
16,00 per oent seed moisture registered the growth index of
0.,0644, 0.1488 and 0,4029, respectively. No growth index
was obtainable at moisture 3,80 to 7.0 per cent, 19.4C and
24,20 per cent seed moisture as no beetle emergence was

notloed,

4.3.4 Jesd damage
403.4(.) 3

Signifiocantly least percentage of adult nibbled seeds
(2,0) was observed at 3.80 per cent seod moisture., The
highest peroentage of damage by adult nibdling (18,66) follo=
wed by 16,66 and 12.66 were caused to seeds with 16,0, 13,20
and 11,0 per ocent moisture content with difference deing
insignificant, Whon seed moiasture comtent inoreased to 5.0,
7«0y 780 ahd 9,3 per cent, they ascounted for injury by adult
nibbdbling ranging from 5,33 to 10,00 with difference between
damags being non=-giznificant. At 13,40 and 23,20 sesd moisture
severe attack at fungus was seen and no beetle developed.

4.3.4(b) 2er cent holcd seeds

A sced amoisture of 3,80 to 7.0 per ocent was unfavourable
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for larval development and subsequent adult emergence and

henoe recorded no holed seeds, Rine per cent sesd moisture
acocounted for the least peroentage of holed seeds (7.33) and
the highest peroentage of holed seeds (35,3%) was notioed at f
13.20 per cent seed moiaturs, 3sed moisture of 7,80, 11,00,
16,00 per oent registeresd 9,%3, 14.06 and 33.3% per ceant

holed seeds respeoctively, where in the first two did not

differ significantly but differed significsatly with the latter,
At 19,40 and 24,20 per ceant se¢ed molisturs gontent severe

attack of fungus wvas noticed and no bestle developed,

Based on four parameters used for assessment of ths
favourzble seed moisture, it was observed that developaent
vas not possible at 3,80 to 7,00 per ocent seed moisture, The
sseds appeared very hard and brigat, however, these were da-

magsd by adult nibbling.

Seed moisture of 7.80 to 11,0 supported a longer inseot
developmental period, least survival value, least growth index

value and least per sent damaged seeds,

Inspite of comparitively a little prolonged devslopmental
period, 13,20 pe: cent grsin moiesture was found to bde ths nost
favourable for growth, development and survival as revealed
hy the highsst survival value, highest growth index valus and
the highest per ocent holed seeds, Insect develoment was
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inversely related to sced moisture between 11,0 and

15,0 per eent,

S.91rveae

Sceds of 17 sorghum genotypes inciuding the fawv released
for cultivation were tested forthzsir relative susceptibility

te rice weevil infestation, TIThe resulis are presented in
rable=XVII to LIX

4.4.1(a) lumber of beetles congregating

Of the 17 sorghum genotypes, tested genotypes 148,
¢S5 3541, 581079, CSi-6, 4, B, Dy B and I were found to be
least suscestible (5.22 to 8,07 congregatin: beetles) followed
ay moderately susceptible genotypes exalbited by SB901,
Coiw2, CSdwf, 58905, 58461, 5B1066, C and C3i=1 (3.33 to 19,29
congregating beetles) none of the sorghum genotypes tested
proved highly susceptidble for the congregating beetle, Geno=-
type D (4,64 pectles) differed significantly from genotypes
053541 (8,28 beetles) and P (8,07 beetle). Further, genotype
148 (5.22 beetles) foblowins D, revealed significant differ-

enoces from renctype (83541,



Table No,XV1I: helative susceptibility of seventeen
sorghum genotypes to the attack of
Se0 (Pree onoioe random distribu-
tion technique)

floe0f No,of

beatles bgetles Percentage of iaduo-

81 congrega~ emergin- da&ggnﬂ_.gﬁng, tion in
NO‘Varietlal ting at on 24th & ‘4 Holed S5 g
* each day after nibblingseeds seeds in
variety enclosing €.

1. 334901 9.3% 11,00 17,50 13,5 0,20
2. 148 5e22 16,00 15.50 14,0 0.43
3. 03-3541 8,28 19,00 19,00 16,0 0.10
4, CSiHm=2 8,36 16,50 13.50 He5 0.08
5. C8:=5 9.07 17.50 13:;50 10,0 0.35
6. 88~90% 13.93 26,00 17,00 14,5 0,50
7. SB=461 15.43 25,00 24,0 18,5 0,63
8. SB=1066 13,79 25,00 21,5 17.5 0.51
9. 8B=1079 6422 16,00 18,0 135 0,07
10, C3H=6 6.28 23,00 1545 8.5 0,30
11. A 6. 14 10,00 155 T.5 0.31
12, B 5.10 9,00 1245 5¢5 0.33
13. © 15.29 9,50 23.0 18,0 0.69
4. D 4,04 8450 12,5 10,0 0.%9
15, B 7.14 17.50 11.5 Te5 0.04
16, C8d=1 19,29 29,00 40,5 2640 0.88
17. F 8.07 19,50 17.0 12.5 0.41
Source:

%.02

8,98

6402

2.86
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4,4,1(b)

Saving 58905, 5B461, 5B1066, CSd-1 and C3id=6 which
wvere moderately susceptible, the remaining genotypes were
found to be least susceptible by accounting comparitively
less beetle emergence, Hone of the varieties came under
highly susceptible group. Genotype D (8.5 nos) was the least
susceptible of all with very minimsl number of beetles cmer-
ging on the 24th day followed by C (9,5 nos) and A (10,10
nos) genotypes. Genotype D differed significantly in respect
of number of bsetles emerged from genotype F (19,5 nos),
053541 (19,0 nos), CSi=5 and £ (17.50 nos), While C and A
revealed signi ficant differences over genotype Famd CS=3541,
Moderately susceptible ganotypes showed no significant diff-

erences among themselves,

4e4e1(0) Zor gent adult nibbled geeds:

All genotypes excepting CSi=1 exhibited least susocepti~
bility to adult nibbling, CSi=1 was found to be moderately
susceptiole with 40,5 per cent nibbled seeds, Among the
least susceptibility category of genotypes, genotype E recor—
ded the least (11,5) per ceut nibbled seeds followed by B
and D (12,5 per cent), C8H=2, C31=5 and A (13,5 pef oent),
148 and C8d=6 (15,5 per cent) SB90S and F (17,00 per cent).

The only penotype C8.i=1 (20,5 per ¢ent) falling under moderately
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susceptible group differed significantly from all the
remaining gsnotypes under least susceptible group.

4.4.1(d) 2¢r cent holed sceds

Ten out of 17 gsnotypes tested fell under least suscep~-
tible oategory. Thaz ten included CSi=2 and 3 (5.5 per eent),
A and E (7.9 per cant), C3i4~6 (8,5 per oent), CSi=5 and D
(10,0 per oent), P (12,5 per osnt) and SB1079 and S5B901 (1%.5
per oaut), Rest of tho genotypes were obsasrved to be modsra=
tely ausoeptibls with per cent holed seeds ranging from 14
per oent in genotype 148 to 126,0 per eent in C3il=1, None of
the genotypes were found highly susesptible,

Anong the least and moderately susgeptible genotype cate-
gory, C3i-2 and B suffered tha least danage of 5,5 per cent
while OSi«1 guffored the highest dmmage of 26 per eent holed
sseds and vas differed from all others from the point of view
of susceptibility.

4.4.1(e) aduotion in weicht

The genotypes 08i=1, C, 3B~461, 38541066, 3B=305 and 148
suffered higher lose in weigat of seeds (0,88 to 0,48 g)
welghing originally 5 g and hcnoe categorised as highly susoce-
ptible, The least susceptible genotypes inoluded A, C3ii=g,
38-301, 083541, CSt=2, $5B1079 and Eshich suffered comparitively
ainimal loss (0,31 to 0,04 g). TFalling unmder the moderately
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susceptible group were the genotypss F, D, OB8il=5 and B

all of which acoounted for a loss in welght ranging fron

O.41 t0 0,33 g« In all the groups vis., least,highly and
moderately susceptible groups, the genotypes did not show

any significant differences either within the group or detween

ths group.

Study on the evaluation of 17 genotypes for their rela-
tive susceptibility to the attack of S.orygae under free
cholice testing conditions showed about 12 genotypes to be
least suscsptidble, having proved to be so, in reepeot of all
five paramecters (Z,A and 381079), 4 parameters (3,D,08i.2,
CSH=6, SB=901, 0S+3541 and F) and three parameters (CSi-5,
148).

Pour genotypes were obsarved to be moderately susoceptibdle
having proved so in respest of four parsmstors (C3d=1), 3 para-
neters (SB~1066, 3B=905 and SB=461),

Genotype 'C' appeared to bse least susceptiible (2 para-
meters) and moderately susceptible (2 parameters).

4.4.2 No oholqe confound teat (Table-XVIII)
4.4.2(a) Number of beotlcs emersing

All the seventeesn genotypea under teatin wexe found

moderately suscaptible as indiocated by the number of beetles



Table Ho,XVIII: Relative susoeptibility of seventeen sorghum
genotypes to the attack of S.grvsae (No
choice confound test).

92

No.of - Total
81 bestlos  StH00 (O . faaacad sad Keduo-
No,  Yarieties Snerglng  {les peptod ~Adult it-joted tioa in
5 g emarged gin nibbling seads 5 g
ays)
1. 83901 10,00 2.66 35.43 15,00 10,66 0,20
2. 148 10,00 2,33 35.24 15,66 14,33 0.13
3¢ 08=3541 6466 2,00 3745 7.00 4.66 0,25
4, CSiH=2 7.00 2,66 36405 6.93 500 0,27
5 C3il=5 8,00 233 35.15 8,00 566 0,13
6. 8B=~905 11.00 3,00 35.%2 16,00 14,66 0,32
T. Sb=461 10,00 3,00 35.44 16,00 11.3% 0,35
8, SB~1066 13433 2.00 32.74 20,00 15.66 0,34
9, 38-1079 6,66 233 38,05 6,00 6,00 0,21
10, Q8:=-6 5.00 2433 38.T1 3.00 166 0,20
11« A 9,00 2,66 %3359 12,66 9,00 0,05
12. B 6.66 2,66 37T 7.00 6,00 0,10
13. € 13.00 3,00 32492 19,00 16,00 0,32
4. D 6466 2433 37.62 6.00 4.66 0,18
15. E 8.%% 2,66 35,05 7.00 4,66 0,15
16, Ciidet 19,00 4,00 29.3%2 34,00 24.%3 0.50
17. F 9.66 2,66 35.43 6.33 335 0,10
Sourqe:
CeDo5¢ - 0,80 1021 Je52 %480 -
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emerging whioch ranged from 5 to 19, The genotype CSH=-6
accounted for the least number of beetles (5.0 numbers)
emerging, as 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) Weight of five beetleg after emergence

Six genotypes namely C5-3541, 148, CSH-5, SB-1079, CSH-6
and D were observed to be the least susoeptible 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 minimum of 2,00 mg (genotype CS=3541) to 2.33 mg (all
other genotyjes). Six genotypes SB-901, CSH-2, A, B, E and
F were noted to be moderately susceptible with five beetles
welght of 2,66 mg. Highly susceptible category of genotypes
constituted by SB-905, SB-461, SB-1066, C and CSH-1 with
welght (5 beetles) fluctuating from 3 to 4 mg.

Genotypes of the least susceptible and moderately suscep-
tible categories revealed no statistical differeaces among
themselves within the category or between the categories,
¢SH-1 (4 mg) however showed significant differences from the
other genotypes in the highly suscepiible category as well as

other two categories.,



94

4.4.2'0) Ifotal developmental pariod

Baring t.e genotype CSHe1 (29,%2 days) falling under
the highly suaceptible category all others exhibited modera-
tely developmental period ranging from 32,74 days in 3B1066
to 88,05 days in C3:.~6, Genotypes SB1066 with 3%2.74 days and
C with 32,92 days of developmental period did not differ sig-
nificantly among th:omselves but 4id so from 911 other genotypes,

4.4.2(a8) Por cent adult nibbled seeds

A1l the saventeen genotypes involved in testing for their
reaction suffered minimun damage (least suscepiivility) with
O08t=~-6 recording the lowast perocentage of adult nibbled seeds
(3.,0) and Clid=1 the highest (34,0), CSH=1 with 34.0 per cent
nibbled suffersd significantly highest adult nibbling injury
compared to all other ganotypes. There found no genotype
sl ther the most susceptible or moderately susceptible through
this parameter,

4.4.2(e) Zor cent holed seeds

Though this is most reliable parameter Li was observed
that all the 17 genotypes fell under least susoeptible ocate~
gory. Among the genotypes C35.~6 axhibited the least percentage
of holed sceds (1.66) as opposed to C3H-1 on the other extreme
recording the highest (24,33 per oent), Inoldentally it vas
noted that CS.d-1 was distinot from all oihar genotypes.



®enotypes F, &, D, C8,3541, CSH-2 and CSH-5 with holed
seeds ranging from 3.3% to 5,66 per oent, genotypes SB1079,
B and A with 6~9 per oent holed sseds, genotypes SB901,
8B461 and 148, with 10.66 to 14,33 per cent holed seeds and
88905, 531066 and C dth 14.66 to 16.0 per eent holed seede
wvere all on par in respesctive grouping,

4.4,2(f) zeduction in weight

Of the 17 genotypes under study, 16 genotypes with reduo-
tion in welght ranging from 0,05 g to 0.35 g out of original
5 g of sesdswre found t0 be least susceptibls, The only
reaaining genotype (CSid=1) with a weight reduction of 0,5 g
vas moderately susceptible, The genotypes did not exhibit
any significant differences betwean tham,

Under confined testing conditions 10 genotypes were
provud as laast susceptible, based on four paramters (CSHe6,
D, C5-%541, C8ii=5, 551079 and 148), three parameters (SB905,
83461, O and 331066).

9ix genotypes (SB901, 0SH=2, A, B, Z and F) proved to be
least as well as moderately susceptible bawed on % parameters
each, Howewver, when genotypes reaction in respeot of ttic
most relisble parameters is taken into consideration, they

ware also observed to be least susceptible.

C8ii=1 of all genotypes was found to be highly -uaoeptihle
to S.oryges attaok,
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On eonsideration of resulis of both testing situatioan,
the genotypes D, CSiH-6, 8HD79, CS3541, OS5 and 148 emsrged(xx)
a8 least susceptible genotypes to J.orysae. No common
genotypes wers found sithor as moderately susceptible or as
highly susceptible, But, the genotypes Cdil-1, S5B~905,
SB~461 and SB~1066 were found to de highly susceptible for

ona reliable paramater,
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CHAPIEE V
DISCUSSION

Seven atorags structures both of oomventional and impro=
ved types ware evaluated for their relative efficaoy in pro-
teoting seed from inseot infestations, and their influenoce
on the aciian of two commonly used fumigants, i:ffect of sseed
moisture on the developmant and survival as well as relative
susceptibility of 17 esorghum genotypes to J.orygae was |
investigated, The results of these studies are discussed
in thefollowing pages (Iladble~III to VIII),

Of the structures tested, matal bin emerged out to be
the best of all by its performance in registering the least
number of living and highest number of dead beetles which is
in agreement with Srivastava gt al.,(1973) who noted least
population count in metal bin and gunny bag ovar other struotures
and Bertrand (1941) who obassrved highor mortality of beatles
in metal bin after 9 months of storage. An additional
advantage noted in metal bin was that it had no oracks and
orevioss which enanlad the beetles to breed and multiply at
faster rate (Ramasivan ¢t al., 1768). |

The perocentage of seed damage, adult nibbling and holed
seads was the least which conforms to the findings of the
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Osburn gt @l.(1960), GHanasivan g al. (1966) reported that
grains stored over 2 to 6 years in metal bin sustained less
insect damage (16 per eent/ compared to the Thekkas (35 per |
cent), cement tanks (100 per cent) and other receptacles
(69=82 pereent) and Srivastava gi al. (1973) found metal bin
with higher perceantage of grain and less weevilled seeds

over other siructures used by wvillagers.

Ieast seed damage loglcally resulied is lsast loss in
welght of seeds stored in mstal bin which agrees with the
report of comparitively lese quantative loss of 2,0% per
cent in metal bin as compared with that of 2.2% per eent
noted in bag storage (kanasivan et sl., 1266). The findings
of Srivastava gt 81.,(1973) in the course of a case study on
storage praoitices followed by villagers that secds stored in
aetal drum suffered ths least ocompared to all other structure
prevailing in those villages and that of Doharey gk al. ‘1975)

stands testimony to the present revealation,

Iesser the peroentage of weevilled (holed) grains more
is the percentage of germination, was revealed in the studies
of Yadav gt al. (1968) working on the extent of relationship
between damage and germination of jowar (PJ 4X) infested by
S.orvsee. fa raportad that incrsasad damage by developing
grub resulted in descreassd garmination, In the prssent swudy

netal bin accounted for higher nercantage of normal secedlings
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and lower peresntage of both abnormal and, dead and diseased
sosds, These findingas are in confirmity with reservation
such as insignificant fall in viability of seed in long run
of storage in metal bdin (Ogbum gk ale.s 1'60)e Commereial
seed lot of gweel sorghum varisety 3Sugar drip stored in metal
bin, in retaining above 70 per cent germination after prolon-
ged storage period of 27 months compared to that of close
mesh, jute bags over 20 monthe (Pael, 1962) and aluminium
8ilo's superiority over conorete bins in recording higher
pergentage of germination (Sarid et al., 1965),

Metal bin topped, was fallowsd by plywood bin, plastiec
bin and guany bag lined with polythene which are all considered
to be improved types with difference in respeot of most of the
parameters wbetween them being inasignifioant,

Plywood bin was found next best to metal bin by virtuse
of the least peroentage of adult nibbled seeds, sescond in cau-
sing comparatively leaser peroentags of holed seeds, abnormal,
dead and diseased scads and higher percentage of normal
seedlings, It stood third in hardouring live and dead beetles
which could be understood by the work of Xrishnsmurthy and
Ma jumder (1978) who reported that plywood bin accounted for
less kernel damage and no loss in viability even after one
yoar of storage. According to vthem the struotures had good
qualities such as high degres of gas worthiness, fairly high
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amount of carbon-dioxide accumulation, However, the die-
advantage was with its duradbility.

Third in the order of releative performance, was plastie
bin., Its position was justified becauses of ite standing
second in harbouring live and dead beetles and ocausing least
loss in weight, and third in favouring higher perocentage of
normal seedlings, lesser percentage of abnormal seedlings and
dead and diseased seads and in recoxrding ainimum seed dmmage.
This rovealation ars best explained in the sariier investiga-
tions of Xrishnamurthys .and Majumder (1978) en comparitive
svaluation of storage bins namely plywood bin, ferrocement
and H4HD (high moleoular, high denaity polythelene) bins
where in they olaimed plastic bin to possess the same good
qualities of plywood bin as stated in anm sarlier paragraph
with the only disadvantage being that of ita durability,

0f ths improvad atruotures, gunny bag lined with poly-=
thene ran od the last in its relative performance hy virtus
of standing first in resnsot of live and 4ead haetles, third
in recording loas in weight and fourth in ascounting for
higher percentage of normal seedlings, lowest percentage of
abmormale and, dead and Alscased s edes., Disadvantages noted
with the gunny bag and polythene were, the perweable nature
to the moisture and vapur in the former and rapid susoeptibility
to wear and tear in the latter. lence, when both were inter-

lined and used for seed storage, the performance was almost



103

comparable to any good struocture whioch is eluoidated in

the findings of “eel (1962) who olaimed commercial seed lots
of sorghum variegy sugar drip siored in wearhouss in jute bag
lined with polythene and in oclose mash jute bags favoured
higher germination (above 70 per oent) for 24 months (former)
and 20 months (latter) respectively,

The present study also clearly established that seeds
stored in mstal bin prolonged ths developmental period of
inseot pusst as comparsd to seeds stored in gunny bag lined
with polythene, This clearly indiocates the unsuitability
of sseds for the insect to infest breed and multiply.

The temperature and reiative humidity over tha atudy
period did not vary appreeiably (27.0 to 33.6°C and 53 to
74 per oent RH) irrespeotive of ambient temperature and rela~
tive namidity, The ssed moisture varied little thus revealing
the struotures to fairly withstand for fluotuations in external
environmental oonditions,

On the oontrary, conventional storage structures in use
in the rural areas, whose replicae were tested in the atudy,
woere obsarved to be signiflcantly inferior to earlier disecu~
ssed structures in respsot of all parameters, Of the three
couventional structures, vadal revealed to be the deat followed
by earthern pot and bamboo bin,
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Vadal and earthern pot both accounted for higher number
of live beatles and lessar dead bagtles, The porous nature
of the oontainer made them permeable to the ambient atmosphere
thereby allowing oxygen inside and 002 to the outer atmos~
phere., Ths miorocenvironment thus developed inside, because
of coz not aocumulating was found to be favourabls for
insect growth and multiplieation, a similar view béing held
by Vayssiera (1948), As a oonsequence, conventional strus-
tures showad comparitively the higher percentage of damnage
due to adult nibbling and developing grubs, Thess results
oonfirm to the findings of Ramasivan et al,(1968) that mud
pots showed higher perocentage (69 to 82) of ssed damage
oompared to the (16 per eent) in metal bin, Higher ssed
dansge resulted in greater loss in weight with ths higher
peroentagse of holed seeds, the peroentage of normal seedlings
obtained was also low as olaimed earlicr by Yadav et al,
(1968), who found that inoreased dsmage by developing grubs
of J.orypae resulted in deoreased germination of jowar &
seeds, The per cent dead and dissased seeds were morg because
of injury, has bean confirmed earlier through the findings
of urd (1921) in oase of wheat seeds whers in ruptured (Seed
coat injury) sesds were often invaded by moulds and invasion

vag more rapid whea the rupture was over endospesrm,
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The bamboo bin proving to be the most inferior of all
struoctures, tested, in the study by harbouring highest
namber of live besetles (and lsast dead beetles), which was
poasible 4ue to the favourable atmosphere prevalling within
storage structurc because of the porous mature of the struoc~
ture., 3esides, ‘oracks and orevices' inside, provided socops
for further developaent and multiplioation, this obeervation
being subsoribed to earlier by iamasivan et al.(1968) who
found storage structures with oracks and orevieces to harbour
higher insect populution and damage, Parvathappa gt n..‘1972)
also, in conformation had reocorded more number of heetles
and high pereentage kernel danmage in bamboo bin as oompared
to gunny bag. That the _.grygas penctrated through the
plastered wall (Remasivan gt al., 1966) was oconfirmed in the
present inveastigation where in it penatrated through cowdung
and red earth slurry, loas in weight was the highest in
bamboo bin (Girish et al,, 1974) was also oonfirmed in the
present study., 3amboo bin becauss of all thess, recorded, the
least peroentage of normal seedlin:s as reported in the earlier
findings of Pingale (1953) where germination fell from 90

per oent to 10 per cent,

In respeot of total developmental period, it was the
shortesat in bamboo bin indiocating the most favourable environ-
ment prevailing in that struoture as comparsd to earthemn pot
and vadal,.
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In conclusion, it may be stated that among the fimproved
storage struotures, metal bin was the best followed by
plywood bin, plastio bin and gunay bag lined with polythene,
All the conventional storage structures were found inferior
to above four structurss, when they were used as such, Of
the three rural struoctures, vadal proved to be relatively
better than earthern pot and bomboo bin, which incidentally
vas the moat inferior of all struoturses tested in the study,
fhe three struotures being economically viasble with the farmers
at large in the rural areas, their continued use is inevitable
for storing seeds and grains, Their physical traits have to
be improved in such a manner, as to make them as far as possi-
ble air tight and moisture proof, acocording to Giles (1965)
who also had the view of sucosseful control of inseot infesta-
tion in mud granaries trsated with bditumen or any peinting
saterial which would seal the pores, which will go a long
way in keeping inseot and their aotivity bang as well an danmage
to grain low or nil,

Storage structures with their structural difference, one
apt to influence the action of fumigants. An investigations
on this aspecto has provided oertain information which is
quite useful in fumigation (rlable IX to XV),
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5. 5e.2.1 Lffeot of storage atructure

The relative efficacy of structures as already heen
discussed in the preceeding pages but the relative positions
oocoupied by them based on their influence on the action of
fuaigant was different. Plastio bin occupied the top posi~
tion followed by metal bin, plyvood bin and gunny bag lined
with polythene with the difference being insignifiecant
batween them in reapect of all fourteen parameters., The
supsriority of metal bin was ruled out for its gas-worthiness
bscause of leakage of fumigant through gaps found at joints
or metal sealings as compared to plestio bins which is in
confirmation of the findings of Thiem and 3oge (1975) who
in their investigation on the control of store pests in alu-
minium silo, with phosphine found oomsideradle loss of gas
especially through seals at segmsant rings, manholes aad
inlet portions, The plastic bin manfuctured with single
meulding, had no joints and tharefore thers was no leakage
of gaseas.

In regarde to counventionzl structures the relative posi-

tions establish:d earllier was not altered when fumigants were

adninistered,

5.2.2 Effeot of fumizanta
Among the two fumigants, DB accounted for higher
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mortality over ED/CT, as reported by Punj and Girish (1967)
vho olaimed that of the three fumigsnts DB was most toxie

to l.arsoarium followed by earbondisulphide and ED/CT., The
time taken by EDB for oausing death of the reaidusal population
of deatlss was less compared to ED/CT as revealed in the stu~-
diea of Khare gt al. (1966), according to whom EDB fumigation
gave 91 and 98 per ocent kill of the caged inssots while,
disinfesting the mill, After inoubation mortality rose up to
100 per eent, thus indieating the delayed aotion of =DB on

the surviving inseots, Ths present investigation revealed that
one and half months after fumigation, reinfestation by beetles
found inorsasing was with ED/CT and conversely beetles were
fev which is well demonsirated in the work of Cornss and Oyeniran
(1968) where in fumigation with SD/CT against L.gasteneusm and
S.oryzae recordad reinfestation one month latar and after a
damageable population build up was seen, 2 months hanose,

Because of comparatively high toxleity of EDB to S.oryszae
it registcred less peroentage of nibbled seeds (22,71 and 23,.42)
over 120 hours of fumigation and one and half months after
funigation, reapectively and engountered asignificantly least
percantage of holed seseds (8,42) which finds support in the
work of Punj and Girish (1967),
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The effect of fumigants on the per cent eed germination,
EDB proved to be better over :D/CT by way of favouring the
higher peroentags of noraal seedlings, least perocentage of
abnornal seedlings and lesser percentage of dead and discased
seeds aftexr 120 hours of fumigation, whioh agrees with the
observations of Girish gt al. (1972) who found germinability
of Jowar whsat and other orop seeds with different moisture
contents under EDB fumigation at the varied dosage remsin unaff-
eoted, while Clifford (1958) observed the reduced seedling
growth in case of seeds of maise varietise fumigated with £D/CT
at different doses., Similar trend was observed sven one and
halfl month after fumigation, when seed germination test reveal-
ing higher percentage of normal seedlings, lowver peroentage of
abnornmal seedlinge and, dead and diseased seeds in the case of
DB over ZD/CT, Furt:ier seeds in all structures under =DB
sigificantly less loss in comparison to ED/OCT,

6+2.% Intaraction affeot of ptructures and Lumliganta

Irrespective of tun}ennt- used, the improved strustures
namely plastioc bin, metal bin, plywood bin and gunny bag
linsd with polythens in that order sococountsd for effective
checking of s,orysae infeastation as compared to omventional
structures, vadal, earthern pot and bamboo bin,

Plastic bin combined well in providing effeotive ocontrol
of S.oryzas with fumigant LDB and followed by metal bin, nlpwood
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bin and gunny bag lined with polythene with the difference
between these being insignificant,

Plastioc bin under the influsnce of :DB registered
oomparitively higher number of dead beetlea after 120 hrs
of fumigation, this oompying fourth position in causing
mortality which was reasoned by Krishnamurthy and HMajumder
(1978) who 4in evaluating the storage bins, reported that
plastic (high molecular, high density=- IMiD) bins had high
degree of gas worthineas and fairly high amount of co2 acoumu~
lation. The depleation of oxygen and acoumulation of 002 might
have inoreased the toxicity of EDB (Bond et al., 1967) to the
larvae and pupas with the result, ons and half month after
funigation, the reinfestation was found to be quite low thus
ocoupying second positién for this parameter, ¥ith high
beetle mortality and least reinfestation per cent, adult nibb-
led seads (13,5) and per oent holed seeds (4.5) were also obser—
ved to be less, Consequently, germination was seen to be of
hign order with higher percentage of normal seedlings, lower
peroentage of abnormal, dead and diseased seeds, the observa-
tions agreeing with those of Girish gt al. (1972),

Metal bin in combination with EDB was observed to fall in
line with that of plastic bin with higher beetls mortality
which 18 also agreed to, in the findings of Lindgren ei &l.
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(1954) who investigating 10 fumigants for thelr relative
effectivences againat S.pryzge and other stors pests in

metal chamder found £D3 to cause complete mortality of Jlorvaas
The fumigant tooik least number of days to kill the residual
beetles vopulation, the observations confiming to the findings
of Iindgren gt al. (1954) on relative effectiveness of 10
fumigants where in after fumigation with EDB in aluminium silo,
the insects were seen dleing in different dates, [leinfesta-
tion obaerved one and half months after fumigation was quite
low, the findings agree with those of Girish g% gl. (1972) who,
in their investigation with _D/CT and DB in kothis, kuthlas
and tin drums found effioient ocontrol of latent infestation of
Seoryzae and [.dominica to a maximum extent in tin drums with
EDB a8 oomparad to otner struoctures with infestation being less,
The per cent adult nibbled (15.5) and holed seeds (5.5) were
also lecss and consequently the per cent normal seedlings obtained

vere high and per cent abnormals, dead and diseased were ow,

Plywood bin under DB has given a good acoount of itself
in causing high mortaliif which was perhaps due to high degres of
gas vorthiness and capacity to acoumulate 002 as reported by
Krishnanurthy snd Majumder (1978), concentration of Co, acoumula=~
tion contributing to the increased toxioity of :DB as already
baen emphasised by 3Bond gi al. (1967) and Shayesteh (1975) who



112

raeported phostoxin in air tight wooden box to cause higher
mortality of J.granerius end i.gonfumam. BEthylene dibromide
actad againat the developing atages of inseots (Punj and

_ 6irieh, 1969) thue resulting in reduced reinfestation and as &
oconaequence damage of 2ll kinds was also low with the result
the percentage of normal seedlings were more and psrcentage of

abnornmal, dsad and discased were low,

Sunny bag lined with polythene oocupied fourth position
under EDB recording highsr mortality, as reported by Pingale
(1955) and Cornes et al., (1968), the later findings complete
the mortality of S.orysae dus to ZDB in gunny bags under tarpuline
vhioh was later supported by shayesteh's(1975) observation of
complete mortality of _.grauarius under similar conditions, The
structure in conjunction with £DB took shorter duration to
bring about the death of residual beetle population, The rein-
festation, a month and a half after fumigation was the least,
theee observations received support from runj and Girish (1969)
and Lallan Rai (1964) who noted similar situation under DB
funigation in sacked wheat under ¥ubberised gas proof. The
last mentionad 2uthor noted .Qrysss emergence at the rate of
2 beetles per kg of wheat, !igh beetls mortality and low mkx
reinfestation accounted for low per oant seed danage (15,5 adult
nibvled and 10,0 holed) henoce the loss in welght (49,5 g) noticed
vas very less, and as a result hignest percentage of normal seed-

lings and lowar p-roentage of dead and diseased wers seen,
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The aforesaid four struoctures under the influsnce of
ED/CT ocoupied positions from Sth to 8th whioh was as follows,
plastio bin followed by plywood bin, metal bin and gunny bag
lined with polythene, T[he interaction effeot between these
structures was insignificant both under EDB and ED/CT,

Conventional etruotures provided control of inseot infes-
tation both under ED3 and ¥D/CT which was significantly far
inferior to othor improved struotures. ‘wmong the rural struc-
turea, vadal proved to be batter in respect of all parameters
followed by eartihern pot and bamboo bin under both DB and
ED/CT fumigation. The firat two accounted for lesser mortality,
whioch may ba explained due to porous nature of the struoture
resulting in fallure to hold the fumigani effectively inside
the struocture and the number of beetles killed was less while
the time taken for the death of residual population comparatively
longer. Consequently, reinfestation by rice weevil wvas consi~
derably high and so also the seed damage which was quite high.
With higher peroentage of seed damage, loss sustained by seeds
under ED/CT in the above two structure was heavy. I[he per ceat
normnal seedlings obtained was appreociably low, the observations
agree with that of Yadav g ale (1968), vho established a
correlation betwean damage and germination of jowar infested by
S.0rysag, claimed that inocreased damage resulted in decreased
germination percentage, The per cent dead and diseased szads
wvas high which may be due to more inseot injury. This viev
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found support in the findings of Hard (1921) who olaimed
ruptured wheat seeda suffer mould infeotion, Invasion was

more rapid when rppture was over endosperm than on embryo,

Bamboo bin came up with least performance under both EDB
and ED/CT, Inspite of 3amboo bin being plastered, inside and
ouiside, with cowdung and red earth, beetles were seen pens=
trating through walils, similar observation having been made
earlier by Ramasivan gt al., (1966), Ths bamboo bin wall
possesged pores even after covering walle with red sarth am
oowdung, Beetle mortality was the least and tims taken to kill
the residual beetle population was long, which was dus to the
fumigant vapours not being confined and hsavy air movement froa
inside to outside with the highest nuaber of live beetles, the
per oant damage sustained by this struoture was also the higheat
and as a conse -uenoce the losa in weizght suffered was also high.
The per oent normal seedlings was low because high per cent
holed seed (Yadav g% al., 1968). The percentage of dead and
diseased was the highest in bamboo bin under both fumigants
as reported sarlier by Hurd (1921),

In brief, improved structures proved to be significantly
supcrior with plastic bin leading other three struoturses. It
was followad by metal bin, plywood bin, and gunny bag lined with
polythene conventional structures, on the other hand faced badly
with vadai among then performing well over other two,
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Ethylene dibromide proved to be appreciably a better fumigant
over ethylene diochloride and oarbon-tetrachloride as evidenoced
by ths formers capability in inflioting mortality and not
affeocting seed germination in all storage struoture where they
were administered, D3 fumigation in plastic bin followed by
metal bin, plywood bin and gunny bag lined with polythsne
provided appreciable control of j.qrvsas aes compared to £D/CT
when fumigated in those atruotures, 3oth these structures were
seen to provide significantly lesser control of inseets in the

conventional storage structures.

5.3 2ead nojsture

Effeot of seed molsture on the growth and development of
Seoryzac was inveatigated which ravealed an inverse rslationship

between moisture and development of S.orygzae.

In the present study, a aseed molsture of 7,80 per sant regi~
stered a development period of 36,11 days which was shortecned
with increase in seed moisture upto 16,00 per eent, The latter
aocounted for 30.57, the shortest period and perhaps the optimal,
Similar observations vers made by Thyagarajan (1980) in case of
Redominica and Karan :ingh gt al., (1974) in the oase of _L.OrVYEAS.
Beyond 16,00 per oent, at 19,40 and 24,20 seed moisture no

beetle emergence was seen and further seeds were attacked by

fungus,
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8imilarly, seed moisture of 3,80 to 7,0 per cent 4id not
favour beetle development as indicated by no smergence which
is in agresment with the findings of Howe (1965) who found the
minimum Kd to be 60,00 per cent and with inorsase in moisture
oontant, the number of beetles emerging were also more. The
leaat and the highest number of beetle emergence were noticed at
7.80 and 13,20 seed moisture, respeotively and further increasse
in seed moliature to 16,00 per cent resulted in dacrease number
of beetles emergence, Thus clearly establishing optimal seed
moisture at 13.20 and the optimal range at 13,20 to 16,00 pew
cent. The above findings are in confirmity with the observations
of Karan Singh gt al. (1973) who in their study observed increa-
sed beetle emargence at 75 per oent R, the least at 60 per
oent H.l with fungal attack at 90 per oent and oonoluded that
13.20 per oent seed molsture as the optimal favourable for rioce
weevil development which was further confirmed in their subse~
quent investigations (Xaran Singh el al.e 19743 Karan Singh et
8les 1975),

The data on growth index also emphasised the present find-
ings that 15,20 per cent seed molsture was the most favourable
level for growth and dewvelopmcnt of rice weevil and further
inorease in seed moisture as indioated at 16,00 per ocent, ra:ultad'
in growth index value belng decoreased thus pointing out tae
unfavourable nature of seed moisture beyong 13%.20 per cemt,
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Thyagarajan (1980) was of the same opinion in the czse of
E.doainion.

Rioe weevils wers able to nibble the seeds even at 3,50 per
cent seed moisture and inoreasing per osnt nibbled seede,
Chaterjss (1953) also obtainad similar result of seed damage
of 12,80, 18,11 and 30,2 per osnt at 2, 8 and 12 per cent
ssed molsiure reaspectively. Ihe ner eent holed seeds also
tended to {acrezase with inorease in essed moisture, the least
being notloed at 7,80 per eent., The present revealation is in
confirmation with the observation of Krishnamurthy gt al.(1976)
who reported inoreased peroentage of damage (38,00, 55,00 and
69.0 per oent) with increase in moisture sontent (low, medlium

and high seed moisture) in stored seeds,

The present investigation has conclusively satablished that
the ssed moisturs abofs 13v20 upto 16,0 (75 to 86,0 RH) favoured
the grovth and development .,orvsae. The most optimal level
being 1%,20 per cent whioh is on par with the findings of
Pingale andGirish ‘1967) who reviawing the effeot of seed mois-
ture on store peats claimed 14,0 per ocent as the optimum seed
molisture with the lowest being at 60 per cent Ri which permitted
insect development, The most optimum seed moisture of 13,20 per
oent in this study acoounted for the shortest devslopmental
period, Hghest number of beetle emcrgenoce, highest growth index
and highest per cent adult nibble and holed seeds,
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The possibility of evolving genotypes unfavourabls for
development and multiplication of seed inseot depends upon
detection of less susceptible or resistant ones and factors
responsible for it. VYith this objective in view the present
study involving seventeen sorghum genotypes was carriedout to

determine least moderately and highly susceptible genotypes
to S.orysae attaok,

Bvaluation of genotypes was made under two testing situa-
tions namely the free choloe random distridution teochnique
where beetle had access to seeda of thelr ohoice and no cholce
sonfound techniqus whers bestles were left with no cholce exocept
to acoept seads given to them using mean and standard deviation,
the genotypss were grouped into least, moderate and highly
susceptible oategories under both testing situation, No geno-
type was found to be completely rasistant to the attack of rioe
weevil vwhioh may be explained by the findings of Davey (1965)
and Khokhar and Gupta (1974) who attributed the resistance to
weevil attack possibly dus to grain sige, protein content and
hardness of the seed,

The present evaluation under both the testing situations,
Eptablished six genotypes D followed by C3i-6, 581079, 08~3541,

03i4«5 and 148 in that order, as least susgspiible, Tha-o_gonntyyea



119

were noted to favour fairly longer developmental period of

the inseot which is in agreement with longer developmental
periods tnat Rout et al., (1976) observed in least susceptible
varieties of rioce. Purther, the same workers obaserved that
the least susceptible genotypes produced largest number of
adults, vhich was oconfirmed in the present study. The number
of beetles emerged was minimum in these genotynes which agrees
with the results of Dang and Pant (1965), Chahal and Laebh Sing
(1975) and Joraiswany 8t al. (1976) that least susceptible
genotypes gave rise to lasser nusber of beetles, S3Since these
genotypes recorded less number of beetles, thay also oounted
for less damage by adult and developing grud, whioch is also
observed in the work of Puttarudrappa et al. (1971), where in
least suscsptible recorded comparitively lesser damage, Vith
beetles not relishing the feeding on these genotypes, seeds
suffered less loss in weight as reported by ‘idstrom gt al (1972).

No genotype wae identifiablc as modexrately susceptible
under both the testing sitaation, The two techniques gave
confused revealation with regards to moderately susceptible

genotypes,

5imilarly, both the testing situations 4id not point out
any genotype wialch could be oategorised as highly susceptible,
perhaps physiocal charaoterietios, like, ocolour, texture, shape

etc., and biochremical ocomposition of seeda were such as to
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discourage the attack by and subsejuent development of
beetles that no genotypes were seen to be susoceptible,
ilovevor, this nas to be investigated, furthsr, Comparitively
genot ypes C3i=1, of all genotypes tested was found to de
highly susceptible to S.0rymas, attack as proved by its reaotion
in reapect of two parameters, CSi-1, henoe accounted for
shorter developmental period, higheat number of beetles
energing, higheat weight of five beetles, highest seed damage,
and lose in seed weight, among all 17 genotypes tested, Find~
ings of Krishnamurthy et al. (1976) who found CSii~1 as more
susceptible than CSd=5 and CSid=? (inocluded in the present
study also) proves the above convictions baeyond doubt,
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CAAPTER VI
SUMMARY

A study oonducted to evaluate seven storage structures,
four of then of improved and three conventional typea for
their relative effioaoy in cheoking insect infestation on
stored seeds, true replicas (models) of thess structures were
filled with CSi=1 jowar seeds and rice weevil (50 beetles)
were released. The experimaent, which replicated thrice lasted
for a period of five months, GSeed samples were drawn from
each structure every month and analysed and the entire quantity
analysad at the end of the study. T'he investigations have
eatablished the supermaoy of metal bin over all those followad
by plywood bin, plastic bin and gunny bag lined with polythene
among the improved strustures besides establishing conclusively
the superiority of these improved struotures over the oonven-
tional structures in respect of proteoting sseds from insect
infastation. Among conventional structures vadal soored over
earthern pot marginally and bamboo bin whioh was inoidentally,
the struaoture that gave littls protection to seeds stored in
it from insect infestation,

The relative influence of seven storage struotures on the

action of fumigants was also investigated, struotures filled
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with 3 kgs of jowar seeds, received 250 ingects each two
funigants namely DB and ED/CT wers used for fumigation of
ssads in eaoh struoture. The study was replicated twice.

£DB proved to be marginally a better fumigant over ED/CT in
causing hign mortality, taking less time to cause the death

of residual metle population, suppressing rainfbatation, regis-
tering minimal seed damage, minimal loss in sced weight and
finally accounting for higher pergentags of normal seedlinge
and less percentage of abnormal and dead and dlseased seeds,

The interaction effeot between fumigant fmproved strusture
and fumigant conventional structure was signifioant in that |
fumigation in improved structure gave significantly effective
control of inseet infestation and consequently seed protection
ovar fumigation in conventional structures, The latter, as
proved by the present investigation, arelfar inferior for the
purposs of fumigation,

Studies on seed moisture lavels for rice weevil infestation
grovth and development revealed tmt no development was possible
at low molature levels such as 35,80 to 7,00 per ocsnt and deyond,
at 7.80 to 11,0 per cent, The insect development become rapid
with further inocrease in seed moisture, with the optimal renge
of 135,20 to 16,0 per oent seed moisture, Above 16,0 per eent
saed moisture insect 4id not develop as indiecated by non-emer-

gence of beetle, besides the seeds were infeoted by fungus.
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Studies on the relative auaoeptibl.luy of seventeen
sorghun genotypes under two testing eituations namely free
choice random distribution techniqus and no ochoioe eonfound
testing showed genotype D followed by 03id=6, SB1079, 033541,
0Sii=5 and 148 to dbe least susceptible to rice weevil attack,
fione of ths genotypes were identifiable under moderately and
highly susoceptible oategories, However, CSH-1 of all the
17 genotypes tested, proved to be highly susceptible in
respeot of 2 distinot reliable parameters and in others too,
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