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FOREWA'RD

A large part of available infor#ation“iéuaéfléﬁiturejiis
L I S F

usually to be found on government records. The diificulties and
delays in their compilation and publication are to be raced by
@lmost all institutions and authors. In order to overcome this
difficulty, Department of Agriculture has decided to cyclogyle
then in the present form. This is the first of the series of
such bulletins to follcw, These bulletins~ it is hoped- will
meke availzble information on agriculture in Gﬁjarat state in
the snortest possible time,

Many exaggerated rsports or damage by insects and rodents
| to food grains hsve appeared in recent past, Persons connected
witn research and extension education oi Plant Protection were
not perturbed at sue. unwarrented, publicity consclous reports;
but at the tame time, they were keen to assess it on a scientirie
bdsis. Tie present bulletin is. a result or such desire. More tnan
anytning- else, this bulletin should set at rest, wild
speculation incidentzal to,exéggerated reports, Further, the
bulletin will have justified its publication if it enables
- general reacers to understand how‘scientiric surveys are
eséential to know, Hitherto ill-defined srea of knowledge.

This survey 1s a work oI many individuals. It is the
‘result of collective erfrorts by the stail of tne State agricul-
~tural Bntomologist, & statisticai section of Jepartment of
Agriculture, whose ertorts are greatly sppreciated.
AHMEDARAD -6,

DT. 24TH MARCH 1970, G.A PATIBL-
Director of fgriculture,

M/25/3/



THE INCIDENCE AND EXTENT OF INFESTATION ON FOOD GRAINS

STORED BY THE CUQTIVATORE Iy GUJfRAT STATE,YEAR, 1966,
HERF

In recent past considerable attention has been paid and

public awareness created with regards to losses of food grains,
Though, as in all agricultural products, insects take away a
portion or man's e€frorts, the actual losses on this account have
not been accurately assessed, The tfigures have ranged between wide
extremities.

The introduction of grain rationing after World War II and
consequent responsibilities of Government for storage oif grains
led to the necessity of its protection in scientiric manner, The
steps being taken to prejent such losses have led to ﬁinimising
losses in storage. Such operations are reguiar features in
Government godowns..However, the scientific storage and pest
control measures lor grains stored by rarmers have not yet
extended to rarmers, who also store grains to considerable extent,
It is also observed that farmers and consumers in Gujarat do
take considerable care of their grains_by traditional methods,
however this observation may be true ftor cértain categories only.

In absénce of statistics and 'many exaggerated reports being
circulated, Governmént of-India appointed a committee to assess
losses of food grains during post harvest handling and storage,

It was reported by_éhe said committee that during storage,
losses due to insects account ror the maximum loss. The said
committee worked out loss on the basis of loss in the food value.
Quantitative loss caused by insects was quantamised on the besis
that each kernei damaged by insects has lost on an average, half
the food value. The committee felt that the insect damage vgries
between slight to considerable and the portion or remaining

kernel has sizeable food value. The losses in various Irood grains
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due to insects in storage reported by the said committee are

presented here below:-

Sr.No. Crop | Percentage

1, Wheat 3.0

2.: Rice ' 200

3. Jowar 2.0

4. Bajri 1.0

5. Maize 3.0

6. Grams 5.0

7 Millet s 5.0

8. Pu. ses 5.0
(Other than Gram) ==  ~eccccecccaa

Average 2,55

A

In order to assess the insect infsstation, the Department
ol fgriculture, Gujarat State conducted a survey in 19€86, Since
the objective was to creat a ractual base ror extens ion work
in farmers' home, the survey‘was confined only to storage by
tarmers . The observations were confined to extent of inresyation
by weight and number of grains. Attempt was also made to assess
incidence in relation to period or storage, and metnods of
storage used,

Sampling Plan:- Sampling design adopted was one of two stage

stratified random sampling with taluka asstratum, village in the
taluka as a primary unit ot sampling and a cultivator in the
selected village cultifatﬂg more than 10 acres of lapnd as an
ultimete unit or sampling.

To keep the work load to msnagable size it was decided to
select 5 villages trom each oI tne talukas and rroﬁ each selected
village in the taluka, two cultiivators were selected. The
selection of villages in the taluka and the cultivators in

the selected villages was done according to simple random
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sampling method.,

Qrganization of the rield work:- The rield work actually consis‘
~ted o1 visiting the selected villages, selection of two
cultivators cultivating 10 acres or more tnan l0 acres or land
and drawing two samples or the grain stored for each type of
grain. Instructions were issued to have one sample from the
upper layer and the other sample 1rom the bottom layer rrom the
grains stored by the selected cultivators,

The rield agency comprised ol agricultural supervisors
working in different schemes in the State viz:(1)Improvement of
Agricultural Statisties, (ii) $pecial Bupervisory cneck on
Cotton, (iii) Cotton Davelopment Scheme (iv) pilseed Extension
ecneme and (v) Tobacco Extension Scheme.,

£11 the rield workers were instructed to rill up tne requir-
-ed prescribed scheaules and send the samples or grains drawn in
a rashion explained earlier, to the agricultural entomologist,
Junsgadh for identirication of the stored grains pesés and
determining the percentage damege.

Necessary training was imparted at two centres vigz:(i)Baroda
and (ii).Junagadh wherein the tield statt was trained in the ‘
conduct or tne survey. Tne columns otf the schedules were
exXplained in detail so és to avoid ambiguity on any ot the items.

The rield starr was instfucted to visit the selected villa-
-ges twice in a year, Once for the Knarir-stored food grains and
second time Jor the rabi-stored food grains.,

In all 183) cultivators were selected trom 915 villages for
collecting required inrormation and stored food grain samples.

s againet this information in the prescribed schadules could-
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be collected rrom 970 cultivators trom 915 villages. Thus
percentage respense works out to be 53%,

Ssmples could be collected irom 53% of the pla?Fed villages
Yor Knarir crops while samples for rabicrops could_?ollected
only 7% of the villages. Due to unfavourable seasonal conditions
during the year, failure oi c¢-rops was extensive and hence
cultivators did not have grains stored with them, which seems %o

have resulted in less number ot total samples drawn. The food

grain wise number of samples drawn is given below:-

Food grains ) No. of samples drawn
1) Bajri - 1116
2) Jowar ' 661
2) Wheat 1075
4)  paddy 245,
5) Maize 83
Total:- _giéa--

- ——

The sagples oI food grains were analysed Ior determination
o1l pests responsible for the damage and percentage damage in
relation to the period of storasge. -

Discussion of the Results:-

The percentage damaged grains ror grains stored for varied
periods in respect of rood grains, are shown in table No.l.The
number or samples analysed ror Bajri, Jowar, Wheat, Paddy and
Malze were 1116,6€6l,1075,245 and 83 respectively.,

In case or Bajri the period of storage was cons idered from
November onwards. Out ot 1116 samples analysed as many as 13.71%
of theassag;fes?swgfgm?gtgih%gg Bgfdobi;nﬁlg gr?nll}f)lg :55 ecl;?‘ the samples

were four months old, It can thus be seen t -hat Bajri grains

are stored ror periods ranging rIrom 4 montins to L8 months
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and normel storage can be szid to range 1rom 5 months to 10
months .
In case of Jowar, the period oI storage varies from 3 months
to 12 months, However, in majority ot the cases this period
ranges rrom 3 months to lS_months. In as many as 17.55% of the
cases, Jowar was stored ror 15 months wnile in 18,79% of the
cases it was stored for Ll months. -
In case or paddy, storage period varied rrom 6 months to
18 months and out of 245 cases, 51,844 or tne cases and was
stored for a period or 15 months,.ﬁhile in 28,164 ot the ceses
it was stored tor a period rangigg‘rrom Ll months to 13 months
and in 17.55% of tne cases it was stored 1or a period ranging
rom Ll months to 13 montns and an equal quantity was stored
for a period ranging Irom & months to O months. |
In case or whe%t, L075 semples were examined and it was
observed that, it is stored ror a period ranging rrom 2 months
to 15 months. In 28% or the éases storage period ranged irom
2 months to 5 months, wnile in 31,72 % or cases it is found to
have been stored ror tne period ranging rrom 6 months to 1O
months while in 40.28% or the cases it is stored ror tne period
ranging rrom .l months to . 1é months.
in attempt is also.made-to study wnether tne extent ot
damsge and period of storsge are associated or not. As can be
seen rrom table No.2 period or storage and damage are positively
correlated. In case oI Bajri, Jowar and W.eat, the co-eiricient
O co-rrelation is highly signiricant, while ror Paddy co-
-eiricient o co-rrelation is non siznifricant., Tnis can be due

to smaller number o1 samples collected and analysed.
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This tinding supports the common belier that the damage

to stored grains varies in proportion to the period 1t is stored.

Mode of storing:- The percentage grains stored in various

cont=ainers is shown in statement No.3. It can be seen that
storing the grains in earthen jars is the most common mode of
storing grains. Storing in gunny bags ranks second. 78.47% of
Mung grains and 85.40% of Math grains are stored in earthen jars,
while 21,53% of Mung grains and 14.60% of Matﬁ_gréins are stored
in gunny bags., Thus it can be said that for Mung and Math grains
storing in earthe =n jars and gunny bags are the most common mode
of storage. In case of Wheat grains 48.44% of the stored grains
are stored in earthe.n jars while 25.6l% are s tored in gunny bags
Metal containers and wooden biﬁs are also found to have been used
for storing 8.43 and 9.58% of the stored Wneat respectively.

In case or Paddy 5L.59% is stored in earthem jars, while
14 .29% and 18.70% are stored in tin jers and wooden bins respecti
-vely. 9.8L and 2.,18% are found to have been stored in "palas"
and 3amboo jars respectively.

In case of Bajri 64.01% stored in earthe=n containers and
in 18.90% of the cases gunny bags are used, Metal containers
and wooden bins account Ior 2.51 and 5.6% respectively.

In case of Jowar, storing-in earthen jars, gunny bags
and metal containers are the popular modes oi storage and they

account for 52,01%,27.64% and 13.00% of the grains stored

respectively.

Major stored grains pests causing damage:- Percentage: of samples
of varlous stored food grains artected by dirterent stored grains
pests are shown in table 4. It is observed that Lesser grains

bo rer is Iound to nave been present in 37.76%4 of the samples
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2§ Bajri ,26.73% ofWheat. samples, 47.67% or Paddy samples,21.88%
/Rice samples and 33,43% of the Jowar samples. While Lesser grain_
bo~rer and Rust red flour beetle ere jointly tfound in L7.20%
0t Bajri, 10.88% or Wheat, 5,81%2§addy, 25.16% or Rice, and
2.59% ot the Jowér samples, Lesser grain borer is observ-ed in
combination with (i) Rust red flour beetle (ii) Rust red floor
beetle and Rice weevil (iii) Rice weevil (iv)éaw toothed grain
beetle (v) Pulse beftle (&i) Flea beetle and (vii) Angunmois
grain mo-th in varying proportions. [esser grain borer in
combinaﬁion with Rice wéevil moth was noticed in 3.46% ot Bajri
7.47% or weat, 3,88% of Paddy, 7.55% or Rice and 9.74% or
~-~ Jowar samples. It was also observed that 32.89% of Bajri
samples, 47.37% or Wheat samples, 37.2.% of paddy samples, 13.%4%
of Rice samples, 25.29% ot Jowar samples snd 5.63% or Math samp=
-ples were free rrom presence of stored grain pests, In case of
Rice, Rice weevii,Rust red tlour beetle, Sgw toothed grain beetle

were jointly observed in as many as 16.98% or the samples,

Preventive measures:- BExXtent ol various types ol preventive

measures being adopted by cultivators for preserving stored

grains is shown in statement No.5. It is observed that in case

o1 48.86% of Brjri grains stored, 61.31% of Wheat grains,54.57%

of Rice and Paddy grains, 64.,57% oI Jowar grains, 46.96% oI Mung

grains and 76,78% of Math grains no preservatives are used by
while for the remaining,ths cultivators

the cultivatorsfuse Ash, Neem leaves, Kitox poweder,Washing

soda, Castor oil and Tamarind lesves, Other types ot preservativ-

-es were also iound to have been used but the proportion seems

to be negligible. Of all the preservatives used, the use ol ash

appears to be very prevalent. psh is round to have been used as

a preservatives in 31,32% or Bajri samples L.l17% ot Rice, 6.76%
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of paddy, 8.72 % of Jowar 47.59% of Mung and 23.22% of Math
samples while BHC.was used in 6.l4% of Bajri 12.47% of Wheat
and 6.67% of Jowar samples,

Use of MNeem leaves as a preventive measure seems common.
bs many as lS.B?%_or farmers use Neem lezves for the Rice or
Paddy grains. Boric‘powder and Castor oil were also tfound toc hawe
oeen used Ior stbring ol 2.32% and 3.42% respectively of Wheat
grains, 2.52% and 7.47% for Rice or Paddy grains respectively.
The percentage of total production o f grains used Ior seed,
home consumption and male is shown Ior various crops in table No.

6.
It appears tnat as much as 67.80% of the production of Bajri

crop is used Ior home consumption by cultivators and from the
remaining 32.20% ot the grains 4.92% is me;-nt for seed purpose
and 27.28% is sold in the market. In case ot psddy the pattern id
similar to Bajri but a higher percent (5.60%) is kept Ior use as
seed and 26.41% is ror sazle. In case of Wheat the pattern is
slightly diiretent in as much as L1,19% is kept aside for seed,
62.6.% is ror ramily consumption and 26.20% is available for sale
in the market. In case of Jowar crop &s much as 74.8Ll% is used
for home consumption wnile 7.06% and 18.13% are ment for seed &
sale respectively. In case ot Mung and Math tne pattern differs
videly and & much lerger proportion (62,25% and 44,.94%) is sold
in the mérket and comparatively lesser quantities/igg.SS% and
45,60%) used for home consumption. While the quantity kept aside
for seed constitdes 5.l17% & 8.46% or the quantities stored.
Conclus ions- Damage to grains by insects and period of storage
are positively correlatea., Tne rate oI inecrease in percents of

grain dameged per month is maximum in case ot Bajri, 1it being
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0.7% for every additional month's storage, while Jowar ranks
_ Wheat it is 0.23%. The average % of
second with 0.5% rate, In case oi/incidence 1s 4.04% for Bajri,
3.77% for Jowar, &,03% for Wheat and 0.71% for Paddy. In case
of Maize it is as high as 9.84%,
As regards stored grains pests, Lesser grains borer is

, [ ]
found to be most common.,

As tor ﬁattern of disposal of grains oﬂ.an average 7.06%
o1 the production is kept aside 1or seed incase of Bajri and
Paddy while in cese ot Pulses 5,.,8l% is kept aside ror seed.In
case oI Wheat it is Ll% so rar marketable quantity is
concerned, it is about 264 to 274 in case ot Bajri,Wheat, and
Paddy,'wniLe it is 62.25% and 44,94% in case of Mung and Math

respectively.,

-:8ofofiolol: -
M/5/3/ .



TABLE _NO.T

-

Statement showing the percentage damage in relation to the
period of storage in different commodities of the food grains

8™y =0 Yo g g g omg =y - Y el P e et sl O ™gmmp g g g g g g g Mg gy

- Name of "Period of Percentage No,of
the commbdity. storage damaged grain sample s
' (in months) (average from the examined.
number of samples}
Bajri From October
November on
wards, * .
" 4 0.25 5
n 5 0.33 43
" 6 0. 66 122
! 7 0.70 135
" 8 0. 77 112
" 9 1.72 93
" 10 3.73 138
" _ 11 5.64 56
" 12 6,20 15
" 13 8. 90 75
" 14 5.97 56
n . 15 3. 00 21
" 16 3.03 : 15
" 17 6.82 77
¢ 18 14, 30 153
% $.E.-13.6 Mean percentage damage -~ 4. 64%
-—u—----.—e-.—c'u—----c—-—o-.—u-nPo-c“a-=-=—|=fLr—o-|- - —n--—c‘--
Wheat From March
April =on
wards
2 0.32 56
x 3 0. 80 © 90
" 4 0,37 81
5 . 0.66 75
n 6 0.2Q 56
" 7 2.81 53
" 8 . 0.85 72
" 2 3.42 151
10 1.79 65
v 11 4,01 46
: 12 3.50 69
" 13 3. 00 117
y 14 0. 44 390
15 ' 3. 44 82
" 16 3.84 23

Mean percentage damage = 2.03%
4 $.E.21.3

@ =g Mg MM, mg g gy e, ey g g =g =
. [l Rl ] ® O T 0o o e o Ty Te T g gy mg g g, g g ey gy, g W

contd.,.
N/
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Anginmois grain moth.

Contd.... TABLE NO,1
Name of the Period of No.of
commodity. storage . Percentage sample s
(in months) damaged grain examined
(average from
the number of
sample g)
Jowar From Octr.Novr.,
onwards
Y ) 3 0. 05 3
" 4 0.58 43
n ) 1.37 a0
" 6 0. 34 33
" 7 0.62 52
n 8 1.78 70
" 9 1,05 28
" 10 5.07 39
" 11 8. 88 111
" 12 2,40 7
t <13 1.50 2l
" 14 3,05 94
n 15 5,49 116
" 16 3.90 12
u 17 15,00 2
h 18 6,70 4
" 19 4.55 8
Mean percentage damage 3.77
S 4 8.B, 18.56
Faddy " 6 0.25 19
" 8 0. 10 7
" 9 0,65 10
" 10 0. 30 7
" 11 0.37 26
n 2 (.63 33
" 13 0.20 10
" i4 T 0.46 . 8
n 15 0. 99 127
Mesn percentage damage 0.71%
Maize " 1 22.00 © 2
- 12 14.90 7
" 13 0,7V 5
" 15 8. 20 35
" 17 10.50 34
' Mean percentage damage 9,847
The following pests were observed during the analysis of the
sample s,
1. Lesser grain berer
2, Rust red flour beetle
3. Rice weevil
4. Saw toothed grain beetle
5. Bize moth
6, Fig Moth
? F



TABLE W.2.

Statement swhowing the coerricient or correlation between
E
period or storage and damage of rood grains.

Rl Rl Bt Bl e Rl el ek Bt Rl el T I S R I I R P

Name ol the Coerf,of Coeil. blgnlilcant
Crop. co-rrela- - of re- at 5k Remarks

-tion 'R'  regssion

value. h! value,
Bajri T 0.775 0.68 Xk Highly

) siginificant
Jowar 0.664 0 .49 ELE T
Wheat 0.672 0.23 *x "
paddy 0.56L 0.05 N.S. fNon-Signifti
. : -cant.



itatement growins diiterany modes ol storage of ~rains
iane of Grop. Bpir) Whant r addy Jownp Hung Math Total
m ? ?:'_1“ wo.0f Wt,.in So.of Wt.in  wo,of ~t.in to.of Wt.in ie,of wt.in No.of wt,tn Ho.of
Kgm, cuitivators. sgnm,. cultivators, Kgm. curtivators, ungm, cutlivators, Lim. cultiva nem, culitl- igm, cultivRe
wtors, ~vatore, =tors,
Sutny bag. . 120805 T 12e . 104808 155 . 1341 & 9sale . 106 . 1gba . 11 . . aa6 . 1 . 3dersa aoa
{1e,90) {19, B4} {25.061) {30.49) (0,€0) (1 BO) (2/.64) (22,0R) {21.53) (30 56) (14.60) (2.09) {(19.99) {21.42)
Earthern Jar 409033 395 198317 231 115929 130 187060 232 7120 25 2608 10 920066 1023
{v4,01) (61.24) (48.44) (45.3¢2) (51.59) (HB.HE) (62,01) (50.11) (78,47) (c9,44) (85.40) (90.91) (55.93) (54.24)
Tin Jar 16093 24 34518 58 32106 28 46768 64 - - - - T 128430 174
( 2.51) ( 3.72) (B.43) (11.40) (14.28) (12,61) (13.00) (13,82) {7.87) (9. 23)
Wooden Blng . J29r2 2¢ 390215 36 42020 2€ 395¢ 1l - - - - 11P176 100
(5.1€) (4.19) (e.58) (7.07) (1E.7¢F  (11.78) (1.10) (2.3€) (7.1F) (5.30)
Falas - - 1232 2 12037 12 870 2 - - - - 24139 1€
(0,30} (0, 30) (2.21) (5.40) . {0.24) (0.43) (1.26) (0. 85)
Eeaps ra4 1 3909 2 - - - - - - - - - 4443 a
(0.12) (0.10) {0.97) {0.39) (G, 29) (0. 1)
Pit - - 3400 4 - - - - - - - - 3400 4
{0.83) (0.79) (0,21) (0.21)
Bamboo jar - . - - - 4900 ¢ 2560 - - - - 12400 22
(2.1F) {3.15) (2,38)  (3.24) {C.E2) (1.1
Kot reported 59433 10 23943 21 €372 15 13C1E 34 - - - - 10266 140
(9.30) (10, 85) (5.84) (4. 13) (2.83) {t.ue) (3,03) (V.34) (c.28) (7.42)
Toteliw €300 | 645 | 400430 | 50D . 2bavoa 222 350c53 463 QU/A 36 . acha 11 l6aacha 1fee
(100) (100) (1c0) (160) (10G) (100) (100 (100) (100}  (100) (100) (100}  (2CO) (100)
L e e e e R e e e el e R e e e Rt Rl el el R o R R e e e e R e R e e R e e e R e e e R R T R N L T

AL 60,3

£ V,Bz- Flgurers ib the bracket indlcnte rercertoce)



I8B.E NO, 4
gtotemend sl cwing t-yeertrge_of ct_g_;ﬂg__g_r___u;: affected by varjous Peste individup.dy =5d Jointly,

lio.of comples affocted and percentppe spmples aliected,

e ehm e R e sy T T T T T T T T e e
Hnm of pest o v ?ﬁz‘ﬂ—’ T Total % Total F TotAl A Lotal & iotal » Total 4 Total k1 Tgtnl
sample gample ganple . sample saaple saniple sample sampla sample
n----—--o-------'--o-c-'--------a-----------o-o---o-.---o—.—c-.-.-.-.—o---.-------.-------------.—----.-------o-n-.-.-----'u---.-.-------—---—.—------.-.-.-._.-._,.
7 8 9 10
ianeer @rain Borer 426~ B7.76 280 26,73 123  47.67 04  21.38 230 33,43 1103 3313 w = = o TiTITmemTTo
? .
2,.Bust Rod Flour Beatle 8  0.71 7 0.€4 1 0,39 1 0.63 4  0.5¢ 21 0.63 - - - - - _
a,Rice weevil Moth 9 0.80 15 1.38 2 o 4 2,51 ¥ 3. 53 160 - - - - - i
44L.G.B,RR.ELB 194 17,20 118 o.e2 15 5.8l 40 25,16 65 9,58, 433 13,06 - ., - - - -
6,L.G.5,A,R.F.B, a3 2,92 38 313 - - 14 8,81 58 8,43 135 4,20 - 2 - - -, - .
R.W.M, -
6.L,0.B, B.i.H. 39 3.46 BL 7.47 10 3.8 12 7.55 67  8.74 209 6,31 - - - - - -
7.L.6.B,8svw Toouhed 9 0.80 - - - - - =" 1 0.15 io 0.30 - - - - - -
@rrin daatla. ' .
BeR A, Fatle, RoW.H. 1 oo 3 0.28 1 o0.39 - - - 1 0315 6 0,18 - - = - - -
9.Pulse.Beatls - - - - - - - - - - - - 67 ° 94,37 24 .100.0 91 95,79
10.L.G.B, H.LF.3 € 053 - - - - - - - - € 0,18 - - - - - -
S.T.G.B., R.¥.M. ' )
11,L,6,B,Flep  dootle 1 0,090 - - - - - - 3 0.4 4 012 - — - -
12,1.6.8, B.R.F.B, 2 0,18 = - - - 4 2,51 = 6 0,18 - v e e - -
Flea 'Beatle - ] .
13.5.0.8, B.R.F.B, 2 018 - . - - - - - - Z2 0,06 - - - . - " .
R.W.M, Fiea Blotle . :
14,1.G.B, R, W.H, 2 0.1f a - - - - - - - - 2 0.06 - - - - - -
Fles feetle
:Ls.n """g, R.R.F.B, - - 14 L2 1 0,39 27 16, 98 2% . 3,78 68 2,06 .- - - - - -
8.7.G .
16.L.G, By Anslinmol 5
gram Moth 6  0.53 8 0,74 6  2.33 - - 4 o058 24 0.72 - - - - - -
R.R.F.B, :
17. L.G.B,A.G.H, a 0.26 ~ - - - - - & Q.72 8 0.24 = - - - - -
.R.F.B. .
1e.Fig Meth, L.G.B, 16  L42 1 0,09 3 Ll 1 0,63 26 3,78 47  l.43 - - - - - -
* iF.& L] .Hl .
10, With olit past 371 32,89 514 47,37 96 37.21 22 13,84 174 25,20 1127 35,48 4 5,63 - - 4 a,21 -
T0FAs- 1128 100F 1085 1004 258 100 159 1004 688 1004 9318 1008 71 1008 24  oos &b iook T
P T e bt el e bt bl bt Rl et et el Rl hal Bl el Rt Rt Kt Rt el Rl el o ad el Rl Bt Bl Rttt Bt Rl el et el bt Rl ot Bl Bt Rl it Rt et ekt et ot el et e s B o s

Kotes- (1) L.G.B., = Lesser Grain dorer (2) H.K,F.B,= Hust ded Flour 3eetle (3) w.W.M.= hice weedll Moth {4)&.%.u.d.=8nW Tooithe 3roin 8eetle
(5} A.G.M, = Apgummols CGrain ifoth.
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Stotement showlpg differept tyiec of festjcides or preservetives pdovied hy cuiltivstors for ctoring srzins ip Gujs=xai State,
sueptity of grelns for which Alfferernt rrrservatives npe uced apd 'o,of cudslyntoFs wip use:l them,

-.-,-,-,-i‘-.-.-._,_,-.-.-.-.5;3;.{.—.-.—.-.-.--—----ﬂ;;;;-—--n-.-.—.—dic; ;r-} ;d(—br-‘- :o;;;'—'—'-'—'T{Gﬁi'-'-'-'-'-'-";iﬂ'-'-"'-'-'-'-i‘;t:i-'-'-'-'-'-'-'-'-'-
g;. Home o'f’frg'%é'rmtive. wt.in No,of wt,in No,of Wt.in  Ho,of Wt,in No.of t.in RKo.of Wt.in HNo.of Wt.in Ko.of Bultiv=tors
Kgm, dultivators, Xgm. Bulti- XKgm, Culti- lgm, oultle Kgm. Culti- Kgm, Cultl-  Kem,
~vators, =vators, ~vators., ~vatorg, -votors,
I Rl il el e e e R T P P P P P P R o el Rl Rl Rl Tl Bl el el e Rt Rt Rl R Bt Rl | -.-.;.-------a-----\ —-—-—-—:?—- TETAT AT m, T T Wy W W g gy My W Wy gy My mymy ey ey gy
i:.-n:;.—-—--‘-—-----—.-.—.-‘2601- - - ié-a-.----—-505-55---qo-éao--'-ééaﬁ-----.-ﬁ—- '-f;'iag.g .—.;------—-4--1&.-.-.—-—- —-—.---.—-v-é---o—---—22017;--------—- ATy g g -
(31. 32) (26.05) (12,45) (11.0) (1.17) (&.70) (B.72) (10.37) (47/.58) (19.44)(23.22) (1P.1P) (17.¢4) (15,e0)
2. Salt : 1244 | 2 18¢ 1 @330 3 - - - - - - 10760 €
- (0.19) (0,31). {C.C5) (0.20) (4.10) (1.3%) ) Lo (0.65) (0, 33)
3, BMH.C. ) soud 35 51074 49 3702 3 2ager 27 - - - - 118039 114
- (ca14)  (5.23) - (1244 (Sed) (Loa) (1.35)  (&.07) (5.83) (7.18) (6.04)
4, Heanm Laaves €635¢ 10 209 2 J11bE 21 7428 15 149 1 . - 46213 49
(1.00) (l.55) (0.20) (0.39) {13.87) {o.46) (2,12) (3.24) (l.bd) (2.4 (2.21) (2,61}
5. 0,D.T, 11l 2 - - - - - - - - - - 1116 1
(0.17)  (0.15) ' . {0.07) (0. 05)
6, Kitox bowder 40c0 © 3 317 3 6900 8 =04 2 - . - - - 15259 16
(0.£3)  (0.46) £0.57) {0.59) (3.07) (3.t0) (0.5 (0.43) (0,93) (0. 85)
‘s Tobncco uwonvee - - 721 2 260 g2 ' 3635 s - - - - 4676 9
(0,19) (0.32) (0.12) (0.20) (.01} (l.08) - {0.28) (C.49)
8, &and 335 1 3704 3 - - - - 346 3 - - 4475 ?
(0.05) (0,15} (0,93) (0.57) ) (3.81) (8.34) (0.27) (0,30
9. Mercury - - - 2000 .2 -1075 1 2800 2 - - - 5875 5
§0.49) ¢ (0.39) (0.48) (0.45) (0.78) (0.43) (0. 36) (0.26)
10, Dorlec kowder - - ga08 | 1€ 5655 5 19658 | 20 - - - - 34211 81
{(2,32) {3,24) (2,52) {2,25) (5.48) (4.32) (2.12) (2.17)
11, Washing Soda - - - T - . - 500 2 - - - - 500 2
. . (0.14) (0.43) (0.05) (0.1c3
12, Cagtor 011 400 1 13988 26 167€0 10 - - - - - - 3116e a7
(0.06) (0.1€) (3.42) (6.11) (7.47) (4,50 : (1l.e9) (1.97)
13, #groson - - 670 1 - - - - - - - 670 1
(0. 16) (0.20) {0.04) (0.05)
14. Temarind ieaveg - - - - 6C00 3 - - - - - - 5606 k]
} (2.22) (L.35) (0.30) (0. 1v)
15, Ash « Neem Leaves 5LE69 60 2461 6 8275 1e 24914 10 - . - - 4319 124
(9.18)  (9.30) (0. ©0) {1.18) ( 2.€8) (B.12) (.G,93) (&.64) (5.73) (6.57)
16, Salt and Yeem Lenves 200 1 a7 1 1700 2 830 1 - - - - azo2 5
(0.03) (0. 15) (0.09) (0.20) (0.7} (0.90) (0.2¢) (0.28) {C.19) (0.2}

L3 flgures in the_bregket indigete perceptaze)



5. 00,8

L stored prﬂj.n.,s‘gffectpd by wynriour Pecte jrijvidun.ly apd Jointly

gtotemenl g cwing jopcertoze_of
Ho,of gropies affegted ani percentape sapilec nivected,
I ey LY P S~ ¥y —r—era= L L LT N i Pl b el bk el e R i e Ll e L L T P PR N R ey
J‘.‘r"’'_""l'-'—_-—-kﬁ-— P - < - J_mnr Gérenig Hung Tty Tt "'T&Ig},'"'"""'"
— B ‘ 1 - Tg_’ _.L_Dtn.'!. # Total A Total F4 Total 4
S sAmple sample sanple
) el . l‘-].BO“l-c--‘----c-
AT my g g
-
TABLE NO.S Gontd,.. -2-
"'-'-'-'-'-'—'5'-'-'-.-.—'-.—.-.-‘-'-.-.—.-.-.---.-.-.-.-._.-'-.-.-.-.-.-‘—.-.-.—é‘. Ll R Rl Rl Rl e e R it L el et el T P P e e e et ol el e e B L L Y
i’_.‘:_:-:n-l:;;—-;;.d—;;é;o—n-------a-n-o---p-n-.-------- :. L u—- = -460 1 v . - - o- == o:-—--o----:--o-o-o-éoco---.—-én--—----'
ey 0.02)  (0.1€) (0.18)  (0,45) (0.03) (0.10)
18, Ash Tobrcco lesves - - 15578 27 2700 2 - - - - - - 18278 2a
8 and neam Lenves. (3.80) (5.30) (1.20) (0.,%0) {1.11) (1.55)
L]
19, Ash & Mercu 1420 1 - - - - - - - - - - 1420 1
i (0.22)  (0.15) {0.09)  (0.085)
20, Ash & Sand 4762 6 Je74 5 - - 600 2 - - - 9236 13 .
0 4 (0.75) (0,93) (0.85) (O, 98) (0,17)  (0.43) (0.56)  (0.62)
21, ash & B.M.C. 2125 2 - - - 112 1 - - - - 2037 3
A (0.34) (0.31) (0.03) {0,22) (0.14)  (0.1€)
22, Caster oil & - - - - - - - - - - - - - -
boric powder.
23, Coconut & Neom - - - - 6510 4 - - - - - - 6510 4
LanVe 5. (2.89) (l.80) (0,40}  (0.21)
24, Ash & Tcbacco Leaves, 2360 7 - - - - - - - - - - 2360 7
(0.37) (1,09) (C.14) (0.37) N
£5, Ash & Kitex 4300 7 - - - - - - - - - - 4300 7
(0.67) (1.09) (0.26) (0.37)
26, Lime - - - - - - 758 1 - - - - 758 1
(0.,21) {0,22) {0.05) (0,05)
27, Castor oll « - - - - - - B39 5 2390 5
boric powder, _ (2.33). (1,08) {0.51)  (0,26)
28, Without any 312210 339 251042 309 122623 124 232230 202 4261 25 2345 9 924711  109p
preservetories. {48.86) (52,56) (61,31} (60,71) (54.57) (55.86)(64,57) (63.06) (46,9€) (69,45) {70./7) (21.82) (56.22) (58.22)
Totaly~ 630036 645 & 400433 509 224704 222 350063 463 . o074 . 36 . 3064 11 "T16aassa e
(100%) (1004) (100a4) (100%) (1006) (100s) (1004) (100s)}  {100s)} (100#) (100}  (100<) (1004}  (100s)
P P T e T T P P P T R R o R e R R el Rl ol Rl R el Rl Bl Rl Rl Rl el it Bk Rt Rl R R e R T T e e et b Rt e Rl L]
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Paduk 10,6
sttopent showins percentage gral stored for seed, gvle and fomfay uge, or the tet=l production.

b |

L;a;----o-n-o---1-5;3;;.—.—.—. AaTa=p Ty =, c“?le;lt- ammgEmy =g =u Pgdd} Py ==y 30;‘91‘ .= -*otql. .- .‘v;r;ge -"a ﬁné Lty qth "=, "‘Ot;‘l *"n"a ;vér;gé

' corenls, CErCNnig, pulsas. tulses,
é;:-l-‘ﬁ;.—.-l-l—-ﬂ;oi;-.-l-.’l"."I-Q-I-I:i"i;lo-.-'-cit-.-&E'Ia---.-!il-l ;tiir-l . ; . .ﬁt.i;a L el Bl ] .“t.i;‘ [] Iﬂc '“{' il';l— ; "wg En --i- ;}t-’.;‘--—'ﬁ-i;.-.
lo. Kgm. Kgti. Kgm, Kgm, Kgm. Kgm, Kgm. Kgm. Kga. Kgm, %
ey gy g g g gy g g Wy g ey g g ulg ey Mg kg g g g g g g Mg g g g kg Mg Ty g T TR Mg ey g g g W Wy W gk gy, g, WMy M, R W Mg g Eg gy gy my iy vy g ey My
1l Seed 42204 4,02 62060 11,19 15324 5,60 31090 7.06 151678 37920 7,06 1176 5.17 4v2 8,46 1€45 823 5.8
2, Snle 239359 27.28 145338 26,20 72322 26,41 39831 18,13 53te50 134213 25,01 141¢2 62,25 2492 44,04 16654 8327 58.85
3. Femily 591041 67.80 347373 62,61 1£61€8 67,96 3P0442 74.81 1457824 36445€ 67,93 7413 32.582 25p4 46,60 9007 40999 35,35

Totelyw B’IMM 100+ 554771 1C0» 273“‘14 100,0 240363’ 100;0 ) 4146352 ' 53(.-:29 100v 2/?51 100,¢ a.:45 .'I.CO. 2Floe 14149 1C0;

Lt e R et Rl Rl el il Rl el Rt e el B el R Rl e Rl Rl e e e Rl R Rl Rl R Rt e R R T P e N e e e e e e e e e e e T e



