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A large part o1' available infor~a tio~,,agnuul ture, is 
l 

usually to be found on government records, The difficulties and 

delays in their compllation and publication are to be l'aced by 

almost all institutions and authors, In order to overcome this 

difficulty, Department of Agriculture has decided to cyclo$yle 

them in the present form. This is "the first of the series of 

such bulletins to follow, These bulletins- it· is hoped- will 

make available information on agriculture in Gujarat State in 

the snortest possible tilne. 

Many exaggerated reports of damage by insects and rodents 

to rood grains h<;ve appeared in recent past. persons connected 

with research and extension education ol' Plant Protection were 

not perturbed at sue.; unwarranted, publicity conscious reports; 

but at the ~ame time, they were keen to assess it on a scientilic 

basis. T11e present bulletin is a result of s.uch desire. More than 

anything· else, this bulletin should set at reEt, \~ild 

speculation incidental to. exaggerated reports, Furth,er, the 

bulletin will have justiEed its publication if it enables 

general readers to understand how scientil'ic surveys are 

essential to know, hitherto ill-defined area of knowledge, 

This survey is a work oi .many indiv lduals. It is the 

result of collectlve ei'l'orts by the stal'i or tne state Agricul

-tural Entomologist, & statistical section of <Jepartment of 

Agriculture, whose el'torts are greatly appreciated. 

AHMEDAB.AD-6, 
D T, 24 Tn Ml'.RCl! ! 1970. 

M/25/3/ 

G .ILPJ.IT&L 
Director of .Agriculture. 



THE Il'~IDE1\CE .AND EXTENT OF INFESTATION ON FOOD GRHN3 
STO!iED BY_~ GULTIVPTORS IN GUJ tRAT &TATE,YEJIR,l966. 

*"*+"' 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 1s efl'orts, the actual losses on this account have 

not been accurately assessed, The figures have ranged between wire 

extremities , 

The introduction of grain rationing after World war II and 

consequent responsibilities of Government for storage of grains 

led to the nece·ss ity of its protection in scientific manner, The 

steps being taken to prevent such lobses have led to minimising 

losses in storage, Such operations are regulo.r features in 

Government godowns, However, the scientific storage and pest 

control measures for grains stored by r·armers have not yet 

extended to farmers, 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 for certain categories only; 

In absence of statistics and ·many exaggerated reports being 

circulated, Government of India appointed a committee to assess 

losses of food grains during pest harv.es t handling and storage. 

It ·was reported by the said committee that during storage, 

losses due to insects account for 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 kernel damaged by insects has lost on an average, half 

the food value. The committee felt that the insect damage v~ries 

between slight to considerable and the portion of ·remaining 

kerne 1 has sizeable food value. The lobses in various food grains 
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due to insects in storage reported by the said committee are 

presented here below:-

Sr. No, r:--

3, 

4. 

5. 

6, 

7. 

croo 
wheat 

Rice 

Jowar 

Baj ri 

Maize 

Grams 

Millet s 

Percentage 
3.0 

2,o 

2,0 

l,o 

3,0 

5.0 

5,0 

8. Pu. ses 5 .o 
(Other than Gram) -----------

Average 2,55 

rn·order to assess the insect inf9station, the Department 

o.r tgri::ulture, Gujarat state conducted a survey in 1966. Since 

the objective was to creat a factual base !"or extension work 

in farmers' home, the survey was conl'ine-d only to storage by 

t.'armers, The observations were confined to extent of .i.nZ:P.station 

by weight and number of grains. Attempt was also made to a~sess 

incidence in relation to period of storage, and metnods of 

storage used. 

Samplin~ Plan:- sampling design adopted was one of two stage 

strat.ified random sampling with taluka asstratum, village in the 

taluka as a primary unit or sampling and a cultivator in the 

selected village culti'rating more than J.o acres or land as an 

ultimate unit ot' sampling. 

To keep the work load to managable size it was decided to 

select 5 villages rrom each of tne talukas and from each selected 

Vi.llage in the taluka, two cultivators were selected. The 

selection or villages in the taluka and the cultivators in 

the selected villa5es was done according to simple random 
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sampling method, 

Ql:.g_anization of the field work:- The field work actually con::.is.. 

-ted of visiting the selected villages, selection of two 

cultivators cultivating lO acres or more than lo acres of land 

and drawing two samples of the grain stored for each type of 

grain. Im.tructions were issued to have one saJDple from the 

upper layer and the other ::.ample from the bottom layer from the 

grains stored by the selected cultivators, 

The field agency CO!Jlprised ol' agricultural supervisors 

working in different schemes in the State viz: (i) Improvement of 

l\gricultural Statistics, (ii) Special Slpervisor; cneck on 

Cotton, (iii) C::>tton D:velopment Scheme (iv) ()i.lseed wctension 

&Jneme and (v) Tobacco Ex ten::. ion ~heme. 

ftll the lield workers were in::.tructed to fill up tne requir

-ed pre::.cribed schedules and send the samples of grain::. drawn in 

a fashion explained earlier, to the agricultural entomologist, 

Junagadh for identirication of the ::.tared grains pest::. and 

determining the percentage damege. 

Necessary training was imparted at two centres viz:(i)Baroda 

and (ii) Junagadh wherein the field staff was trained in the 

conduct of tne survey. Tne columns ot' the schedules were 

explained in detail so as to avoid ambiguity on any of the items. 

The field staff was instructed to visit the selected Villa

-ges twice in a year. Once for the Knaril'-::.tored food grains and 

second time for the rabi-stored food grains. 

In all 183.) cultivators were selected from 915 villages for 

collecting required information and stored food grain ::.amples. 

Ps again::.t this information in the prescribed schedules could· 

I 
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be collected from 970 cultivators from 9l5 villages.· Thus 

percentage reS(:•onse works out to be 53%. 

Samples could be collected l'rom 53% of the planned villages 
be 

!'or Knc.rif crops wnile samples for rabicrops could __ :!ollected 

only 7% of the villages. Due to unfavourable seasonal conditions 

during the year, failure of c-rops was extensive and hence 

cultivators did not have grains stored with them, which seems to 

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

grain wise number ol' samples drawn is given below:-

Food grains No. of samples drawn 

1) Bajri 1116 

2) Jowar 661 

3) Wheat 1075 

4) Paddy 245 

5) Mal.Ze · 83 
-------

Total:- 3180 
-------

The sa¢ples of food grains were analysed for determination 

or pests responsible for the dam~:q~e and percentage damage in 

re 18 tion to the period ot' storage. 

D.i.scussion of the Results:-

The percentage dama5ed grains for grains stored for varied 

periods in respect o1'. food grains, are shown in table No.l.The 

number or samples analysed !'or Bajri, Jowar, Wheat, Paddy and 

Maize were lll6,66lll075,245 and 83 respectively. 

In ..:ase of Bajri the period of storage was cons ide red from 

November onwards. Out of lll6 samples analysed as meny as 13,?1% 
as old as 18 mont~. 12. 37~ of the samples ye re 

of the samples wer_! Lo months old wnile only o ,5}6 ot' the samples 

were four months old, It can thus be seen t -hl't BaJri grains 

are stored for p~riods ranging r'rom 4 months to 18 months 
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and normal storage can be said to range from 5 months to lo 

months, 

In case ol' Jowar, the period or' storage varies from 3 months 

to 19 months, How.ever, in majority oi' tne cases this period 

ranges from .3 months 'to 15 months. In as many as 17,55% of the 

cases, Jowar was stored l'or 15 months wnile in. 16,79fo o!' the 

cases it was stored !'or 11 months,· 

In case or· Paddy, storage period varied from 6 months to 

18 months and out of 24,5 cases, 51.84;6 ol' tne cases and was 

stored for a period ol' 15 months,. while in 28,16;6 o!' the c?ses 

it was .stored !'or a period ranging !'rom 11 months to 1.3 months 

and in 17,55% of tne cases it was stored for a period ranging 

from 11 months to 1.3 months and an equal quantity was stored 

for a period ranging rrom 6 months to 9 months. 

In case or' Wheat, 1o75 samples were examined and it was . 

observed that, it is stored i'or a period ranging from 2 months 

to 15 months. In 28% ol' the cases storage period ranged rrom 

2 months to 5 months , while in 31."72 {o _of cases it is found to 

have been stored for tne per·iod ranging !'rom 6 months to lo 

months wnile in 40,28% or the cases it is stored for tne Pf riod 

ranging rrom 11 months to 16 months. 

Jln attempt is also made to study wnether tne extent ol' 

damage and period o1' storege are associated or not. As can be 

seen from table No.2 period or storage and damflge are positively 

correlated, In case of Bpjri, Jowar and w.reat, the co-erricient 

or co-rrelation is nighly s igniricant, while ror Pflddy co

-e11'icient or co-rrelation is non significant. Tnis can be due 

to smaller number or samples collected and analysed. 
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Th is finding supports the common belief that the damage 

to stored grains varies in proportion to the period it i~ stored. 

Mode of storing:- The percentage grains stored in various 

cent -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 85.4o% of Math grains are stored in earthen jars, 

while 21,53% of Mung grains and 14.60% of Matr;,grains 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 25.61% ares tared in gunny bag;, 

Metal containers and wooden bins are also round to have been used 

for storing 8.43 and 9.58% of the stored Wneat respectively. 

In case or Paddy 51.59% is ~tared in earthe:IJl jars, while 

14,29% and 18.70.% ares tared in tin jars and wooden bins respecti 

-vely. 9.81 and 2.18/b are found to have been stored in "•Palas" 

and 3amboo jars respectively. 

In case of Bajri 64.ol% stored in earthe-n containers and 

in 18,90% of the cases gunny bags are used. Metal containers 

and wooden bins account for 2.51 and 5.6% respectively. 

In case of J owar, staring in earthen jars, gunny bags 

and metal containers are the popular modes of storage and they 

account for 52.01%,27.64% and 13.oo% of the grains stored 

respectively. 

Major stored grains pests causing damage:- Percentage' of samples 

of various stored food grains affected by different stored grains 

pests are shown in table 4. It is observed that Lesser grElins 

bo rer is found to nave been present in 37.76% ol' the samples 



o 1' Baj ri 126,73,% 
of 

/Rice samples and 
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of~eat, ,samples, 47,67% ol' Faddy samples 1 2l,l;!8~ 
3.3,43% o1 the Jowar sa111ples. While Lesser grain. 

bo-rer and Rust red flour beetle ere jointly found in 1?,2o% 
of 

o!' Bajri, 10.88.% or' Wheat, 5,81%LPaddy, 25.16% of Rice, and 

9,59.% o!' the Jowar 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)Saw toothed grain 

beetle (v) Pulse beEl!;le (vi) Flea beetle and (vii) Angunmois 

grain mo-th in varying proportions, Lesser grain borer in 

combination with Rice weevil moth was noticed in .3 .46.% of Baj r i 

7 .4 7% or· W1ea t, 3 9 88% ol' Paddy, 7.55% or' Rice and 9. 74% ol' 

---Jowar samples. It was also observed that .32.89% of BGijri 

samples, 4.7.37;6 ol' Wheat samples, 3?,21% o!' paddy samples, 13.84% 

of Rice samples, 25,29,% ol' Jowar samples 0nd 5.6.3,ib o!' Math samp

-ples were !'ree !'rom presence of stored grain pests. In case of 

Rice, Rice weevil,Rust red !'lour beetle, S:;,w toothed grain beetle 

were jointly observed in as many as 16.98% of the sa'mples. 

Preventive measures:- Extent o!' various types o!' preventive 

measures being adopted by cultivc;tors !'or preserving stored 

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

or· 48.86% of Bpj ri grains stored, 61,.31% of Wheat grains 154.57% 

oi' Rice and Paddy grains, 64,57% or· J owar grains, 46.96% ol' Mung 

grains and 76.78% of Math grains, no preservatives are used by 
while for the remaining,th9 cultivators 

the cultivatorsLuse Ash, Neem _leaves, Kitox powede-r,\'/ashing 

soda, Castor oil and Tamarind leaves. Other types ol' preservativ

-es were also found 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 ts found to have been used as 

a preservatives in .31,32% ol' Bajri samples 1,17% ol' Rice, 6.7~ 
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of padd;, 8.72 /o of Jowar 47.59fo of Mung and 23.22% of Math 

samples while BHC.was used in 6.14% of Bajri 12,47% of Wheat 

and 6.67% or Jowar samples. 

Use or M:em leaves as a preventive measure seems common. 

P.s many as 1.3.87%_ or' farmers use ~em lec.ves l'or the Rice or 

• Paddy grains. Boric powder and Cc<stor oil were also round to have 

oeen used l'or storing or 2 .32;16 and 3.42% respe.ctively of Wheat 

grains, 2.52% and 7.47% !'or Rice or Paddy grair1s respectively. 

The percentage of total production o f grains used for seed, 

home consumption and sale is shown l'or various crops in table No. 

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

crop is used l'or home conbumption by cultivators and !'rom the 

remaining 32 .2o% or the grains 4.92% is mei-nt for seed purpobe 

and 27.28,% is sold in the market. In case or Peddy the pattern iS. 

similar to Bajri but a higher percent (5.60%) is kept l'or use as 

seed and 26.41% is l'or sale. In case of Wheat the pattern is 

slightly dHl'ei:ent in as much as 11,19% is kept aside for seed, 

62,61% is l'or l'amily consumption and 26.20% is available for sale 

in the m11rket. In case o1'Jowllr crop as·much as 74.81% is used 

for home consumption wnile 7.06% and 18.13% are ment for seed & 

sale respectively. In case or Mung and Math tne pattern differs 

videly and a much lager proportion (62.25% and 44.94%) is sold 
are 

in the me>rket and comparatively lesser quantities/{.32,58% and 

46.60%) used for home consumption. While the quantity kept aside 

for seed constitLtes 5.17% & 8.46% or' the quantities stored. 

Conclusion.:.- Damage to grains by insects and period of storage 

are positivel.r correlatea. Tne rate or increase in percents of 

grain dameged per month is maximum in case or Bajri, it 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 orLincidence is 4.64;ib for Bajril 

3,77% for Jowar, 2,03% for Wheat and o.71% for Paddy. In case 

ol' Maize it if' as high as 9.84;'L 

As regards' stored grains pests, Lesser grains borer is 

!'ound to be most common. • 
As 1'or pattern oi' disposal of grains on .an average 7.06~1, 

o1' the production is kept aside r'or seed incase of Bajri and 

Peddy while in case ol' Pulses 5,81% is kept as ide for seed, In 

case of Wheat it is 11%. so r'ar marketable quantity is 

concerned, it is about 26,;0 to 27,;0 in case ol' Bajri,Wheat, and 

Paddy, wnile it is 62,25~ and 44,94~ in case ol' Mung and Math 

respectively. 

M/5/3/ 



TABLE NO.! 

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

Name of Period of 
the commbdity. storAge 

(in months} 

Ba jri From October 
November on 
wards. • 
II 4 
11 5 
11 6 
11 7 
II 8 
II 9 
II 10 
II 11 
II 12 
II 13 
11 14 
11 15 
11 16 
II 17 
II 18 

% .S: .E. -13 .. 6 

Wheat From March 
April -on 
wards 
11 

2 
11 3 
II 4 
11 5 
II 6 
11 7 
II 8 
II 9 
II 10 
11 11 
II 12 
II 13 
II 14 
II 15 
II 16 

N/ 

Mean 

Percentage 
damaged grain 

(average from the 
number of samples} 

0.25 
0.33 
0.66 
0.70 
0,77 
1. 72 
3.73 
5,64 
6,20 
8.90 
5, 97 
3, 00 
3. 03 
6,82 

14,30 

No. of 
samples 
examined. 

5 
43 

122 
135 
112 

93 
138 
56 
15 
75 
56 
21 
15 
77 

153 

12§! rce!lt age i:l.OJ!!HH~e - 4.64:li 

0.32 56 
0.80 90 
0,37 81 
0,66 75 
0.20 56 
2,8i 53 
o. 85 72 
3.42 151 
1.79 65 
4.01 46 
3.50 69 
3.00 117 
0.44 39 
3.44 82 
3. 84 23 

Mean percentage damage :: 2, 03% 

'/. s.E. 21.3 

cont d. , • 



Contdo o. o 
Name of the 
commodity, 

Period of 
storage 

(.i.n mvnth s) 

TABLE NO,l 

Percentage 
damaged grain 
(ave rage from 
the number of 
s m le 

No. of 
samples 
examined 

Jowar From Octr.Novr,, 
onwards 

" II 

II 

II 

II 

II 

II 

" ,, 
II 

II 

II 

II 

!I 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Maize 11 

II 

II 

II .. 
The following pests were 
§ample s. 
1, Lesser grain borer 

2, Rust red flour beetle 

3, Rice weevil 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

o.os 
0,58 
1.37 
0.34 
0.62 
1.78 
1.05 
5,07 
8.88 
2,40 
1.50 
3.05 
5.49 
3.90 

15,00 
6,70 
4.55 

3 
41 
a a 
33 
52 
70 
28 
39 

111 
7 

21 
94 

116 
12 

2 
4 
8 

Mean percentage damage 3.77 

%.£;E. 18.56 
6 0,25 19 
8 0.10 7 
9 0,65 10 

10 0.30 7 
11 0.37 26 
12 0.63 33 
13 0,20 10 
14 . 0.46 6 
15 o. 99 127 

Me an percentage damage 0. 71% 
11 22~00 2 
12 14.90 7 
13 o. 70 5 
15 8. 80 35 
17 10.50 34 

MeAn percentage damage 9. 84% 
observed during the analysis of the 

4, .Sal~ toothed grain beetle 

5, B.i ~e moth 

6, Fig Moth 
7. Angunmois gr~in moth, 

M/ 

' 



TABLE NJ .2. 

Statementswhowing the coel'I'icient or' correlation bet1~een 

' period or' storage and damage of r'ood grains • 

. -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-·~·-·-·-
Name of the Coel'f ,of Coe 1'1'. 1::> ignificantr 
Crop. co-rrela- of re- at 5~ Remarks 

-tion 1 R1 regssion 
:value. 1 b 1 value. 

Bajri 0.775 0.68 ** Highly 
s iginificant 

J owar o.664 0.49 **· 1.~ 

Wheat 0.679 o.23 ** ll 

Paddy 0.561 o.o5 N.S. Jl/on-S igni1'i 
-cant.· 

M/5/3/ 



i\:ooe of Crop, 

EArthern JAr 

Tin Jar 

Wooden U1ns 

Falae 

teAps 

Pit 

Bnmboo jt~r 

Not reported 

Tott>l;-

~.!'"lE!nt !!l:owittr _dtfferam I'!!010s of etor'h!C of;~ 

a .. li1 \1/hMt tetd~ l,gw~r. 

~ ... 't. in .<o.of Wt.tn :,o.o1" Wt.tn Joo,ol' .. t. tn 
Xgm, cuJ.tivstors. 1\gm. Cll.itlvfltors. Kgm. cuJ.t.Lv::'ltort. ~"i;;l!lo 

409033 395 198317 231 115929 130 18"/059 
(b4.01) (bl. '24) (48.44) (45.38) (61.69) (b8.b6) (62.01) 

lt()£13 24 34518 58 32105 28 48768 
( 2.b1) ( 3. 72) (8.43) (11.40) ( 14. 20) (12.b1) ( 13. OC•) 

329f'2 2'/ 39215 36 42020 26 3959 
(6.16) (4.19) (~·.se) (7.07) (1f.7C~ (11. 72) (1.10) 

1232 2 12037 l2 e1o 
(0.30) ( o. 30) ( 9. el) (5,4('1) 

' (0.24) 

'"" 1 .39P9 2 
(0.12) (O.lb) (0.97) (0.39) 

3400 4 
(0. 83) ( o. '/~) 

4900 'I &.>00 
(2.1f) (3.1S) (2.3e) 

59433 '/0 23943 21 6~/'Z IS l:JC]£ 
( 9. 30) ( 10. R.>) (b. 84) (4.13) (2. 83) (t.. 'tb) (3.~.t;,'l.) 

i.o.of 
Ct.:..Lt l V:>tors. 

""" (60.11) 

64 
( 13. e21 

ll 
(2.3F) 

2 
(0.4.3) 

IS 
(3. <l4) 

34 
('1.34) 

MlYl.....e..... 
illt,!n 
t.bmo 

'1120 
(78.47) 

L:o,of 
c~•J.ttvA 

-tors. 

20 
( t.£1.44) 

'.lrt.tn 
Kgm. 

2&08 
(86.40) 

No. of 
culti

.. v;·tor!!'. 

10 
(90.91) 

'I'ot::'ll 
·,.t,tn llo.of 
.i>gm. cultiVA-

-tors. 

9200&6 1023 
(56. !'3) (64.34) 

12M30 174 
('I.B't) (9. 23) 

11Pl76 100 
(7.1P) (5.30) 

24139 lE 
( 1."t) (O.P5) 

4'/~3 3 
(O. 20) (O.lf) 

3400 4 
(0. 21) (0.21) 

~·O 22 
(0. E2) ( 1.1'/) 

102'tti6 140 
(t..o :::4) (7.42) 

· ;,aro;; -.-. -· MS" ...... -· -400433· -.-·see·-·-·-·-· 224·~04 -· -· 2[:2" -· -· ... -as9LS;·-· 463" ...... -. -sc'l~· -· -· 3b-· -· -· -3cs;;· -·ii -· -. -. i644£s;·- · iFP6 -. -· --
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (lOO) (100) (1CC) (lOO) 

.................................................................................................................................................................................. -......................... -.--



~Jlt :::! cw\r,r 1 "'[CP[,tr>~~-.2LL~.r!'..Le.~.lll.L!I.ffect~rl by ynriou;_r.~~'.J..ilit.ll:!l.:L!!r,d 1piutlL_ 

1/o.of eJOmdes nfff'cted .!!..!l) r.ercent~NU!~ .. L-~Jfecterl • . -· -.... -. -. -.......... -· -. -... , -. -... , ...... -· -. -· ... -· ... -· ... :-· -· -· -· -.......... -· -· ... -.... -. -· .................. -·-·"':'· ... -~ -· -·-· -.·-·-· ...... -·-·-· -. -. -.... -.-....... -·-·- .. _ ..... -·· 
Name of pest observed aa{r' •he:1t radd'f .Kice Jpwnr '-'C~:J.LS ... ·!ww :bth tul:;es 

' ·1 9 r>l I' 'i'ot~l "j. Iotg.l. ~ Iot11l T '.i.ot:~.l I' '.i'otnl I' Tot~l ;i Totd j Totd J 
Ml'lple s!lmple Ba:nlJle samp.le saaple sa•ple sampl"' s11mple sa::~ple 

.................................................................................................... -.-·~·---.- .................................. -................ -............................ ~ ... -................ -.......... . 
1 2 3 4 5 6 7 8 9 10 

i:t;~;;;·i~;r~·a~;;;·-·-·-426-·-a?:?s-·2eo·-·-26:7a-·-iza-·-47:67-·-·-a;·-·-·ai:as·-·-2ao-·-a;:4a-·-iioa·-aa:i9-·:·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

2,Ru 8t Bed ~lour Baatle 

3.R1ce Weevil Moth 

4.L.U,B1R,R.i,B 

5,L.G .u,a.a.1-· .a, 
R.W.M, 

6,L,Q,B1 H,ii,H. 

?.L.o.B,aav Too.hod 
Q rrtn .i:!eetle. 

B,R,a,F,d, 1 R,W,H. 

9.Pulee.BeeUe 

lO,L,G,B1 H,H.F.~t S,T.G,B,, B.~.M. 

.&.l,L,G,B1r'l. Beetle 

12,L,G.B1 B,R,F,B1 
Flea Beetle 

13,L.O,B1 R,R,F,B1 
a.w.H. Flea Beetle 

14,l·,G,B1 R,li,K, 
Flea J::19etle 

15,R,W,K
1 

R,R,V,B, 
.S,T,G,J:S. 

16,L.G ,B, AnPDnmo! fl 
lrdn Moth 
R.R.F,B1 

17. L,G,B1 A.G.M1 
R.R.F .B. 

18,Fig Hoth, L.o.a, 
R,R,F.B,. R,U,M, 

8 

9 

0.71 7 

o.so lb 

194 1'1,20 118 

33 

39 

9 

1 

• 
1 

2 

2 

2 

6 

3 

3,46 81 

o.eo -

0,09 3 

0.53 -

0,09 -

0,18 -

0.18 

o.u· .. 

14 

0.53 8 

0.26 -

1.42 1 

371 32, 89 514 

o.t4 

1,38 

o.ee 
3,13 

'/,47 

0,28 

0,74 

0,09 

• 

1 

2 

lb 

10 

1 

1 

6 

3 

0.39 

0,7'/ 

5,81 

a.ee 

0,39 

0.39 

2,33 

l.lb 

96 37.21 

1 

4 

40 

14 

12 

4 

1 

22 

"J O.b3 

2,51 

~.16 

?,55 

0,63 

13,84 

4 

,.,. 
66 

58 

b'l 

1 

1 

3 

26 

4 

5 

26 

o.s~ 

3.34 

21 0,63 -

53 l.bO .. 

9,59. 433 13.06 -

8,43 139 

~. ~,4. 209 

O,LS 

0.15 

0.44 

3,78 

o.se 

0,72 

10 

6 

6 

4 

6 

2 

2 

68 

8 

47 

4,20 -

b.31 -

0.30 -

0,18 

67 

0.18 -

o.l2 -
0,18 -

0,06 

0.06 -

2,06 

0,72 -

0,24 .. 

1,43 .. 

174 25,29 11'17 35,4f 4 

-· 
' - -. 

94,37 24 ~~ 100.0 91 95.79 

5.63 - 4 4.21 !~.With oUt past 

TOW-.1- · -· ii28 -· -i~· -ioss·- ·- ioo;· -· ·e5;, -·- iOO>' -· -· :;s9· -· -. ioo~ -· -· -;,ii;,-· -ioo~· -· 33i8-· -ioa;· -. ?i-. -· -· -ioo~· -... -. -iooii' -· -· o;-·- ·-iooT ·-
·-· -...................... -· ........... · ............. -· -· -· -· ... -· ................ -· -· -....... -. -· -·-· -· -·-· -· -· ... -· -·-· -. -. -· -· -· ... -· ... -· ... -· ... -·-· -· ...... -· -· ---

liote: .. (1) l,G,B. = J..eEser Grain .dorer (2) il,li.,l".B,= itust d.ed ~lour Beetle (3) ,\,:.i,H,= idee h'ee~U Hoth {4)L~·-·.u,d.~nw ':'ootro·l Jr<>in 8ooetle 

C5) o\.G.H, = ~cis Grain Hoth, 



.:ll.!L~~ !.0.5 

~~~1 ffe rent ty ;,e e of Iti!1S:1~Jt JV_ H~l'Yr ID~~J.!l.o.k'1fJl.....RL..s:!l.d-!:..1:YE!P.I..LfilL~.su'J.D!:-2J'rJ.L!.LJ.Il .. 9'J.JJ1J'Z.L.s.!~ 
~r•li!LSJI .. u:~:J.r;.Lf~~t.l~-.iU.L!'IU:U;!..J~<:f!..F.V<l!-j.~_:~l'iL~.!L~niU.!.P...SJL .CllMJ.Y.rJ.!..t>f;_ji!..,p~i!J:J!!h 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·---,-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-Sr ~U.r.2L Be lrt Wheet rlice or ! eddy Jow:~.r Hung l!et Tot-.1 
u0 ' name of freservAttve. wt,1n No,or -- '.it,tq No,of io{t.in flo, of Wt.,in No.of Jt,in l~o.of ~·:t,tn llo,of ~.in No.of flulttv,.tors 

• Kgm, Oultivators. Kgm. flulti• Kgm. Cultt- l.g:n, ..;ultt .. Kgm. <.;u.ltt- Kgm. Cult!- Kgm, 
-VIItors, -VAtors, •VAtors, ooV2tors, -vetors, 

....... -.-·-·-·-·-·-,-.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-~-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· l. 2 3 4 5 t 6 7 8 9 

i~·-·A~·-·-·-·-·-·-·-·-·-·-200i'l0'~·i68'-·-·-·-·soesg·-·~·-sb·-·-·2626"'·-·-·i5-·-·-ai359-·-·4a-·-·-43i8'"''"''7'-·-·-?o9-·-·-2-·-·-·-·-290i?i'"''"'·"'·296'-·-·-·-
<a1.ag> (2o,05) (12,45) (11,0) (1,17) (6,76) (8.72) (10.3'/) (4'1,59) (19.44)(23,22) (1e.Ie) (rt.c4) (15,<o) 

2, Sdt 1244 2 
(0,19) (0, 31) 

3, B,H ,C, 392fJ/ 35 
(c.,l4) (o.~J) 

4. l1eer~ Lenves fi35S 10 
( 1. 00) ( l • .'lti) 

5, J,D,T, 11lt 1 
( 0.17) (O,lo) 

6, Kttox i·owder 40CO 3 
(O,t3) (0,46) 

.,, ~obrtcco ~o~voe 

8, ~ .. nd 335 1 
(0,05) (O,lo) 

9. Mercury 

10, Dorio t ovdt'lr 

ll. We &hing Soda 

12. Castor Oil. 400 1 
(0.06) (O,l<) 

13, •sroson 

14. Tsomert.nd .Le!lVCL: 

15, A.dl o: Neem .Leaves sec69 60 
(9,1P) (9,30) 

16, SAlt Find :/Pe:n L~:"nve s 200 1 
(0,03) (O,lli) 

lEt 
(0,(.5) 

510'74 
( 1~.4/) 

€09 
( o. 20) 

~17 
.(0,57) 

7fl 
(0,19) 

3794 
{0,93) 

2000 
G'Oo49) I 

9498 
(2, 32) 

13928 
(3.42) 

070 
(0,1b) 

2461 
(O,cO) 

372 
(0,09) 

1 9330 3 10760 € 
(O,BO) (4. 1:>) (1,30) (O,b5) (0, 33) 

49 a·,o~ 3 ~399'/ 2'1 
(£!,t.>J) (l,b;)) (1.30) (C.b't) (5, 83) 

11.0039 114 
(7. 1.8) (6,04) 

2 3llbE 21 ·tt2e 15 149 1 
(0. 39) ( 13, 8'/) (\),46) (2,lo) (3, 24) ( 1, b4) (2,:('/) 

4tJ::!l3 49 
(2, P1) (2,b1) 

1116 1 
(0. 07) (0.05) 

15<:!59 16 
(0,93) (O,PS) 

3 6900 
(0.59) (3. 07) 

4676 9 
j0;2e) (0,49) 

2 2t:iO 
( o. 3P.) (0,12) 

4475 7 
( o. 2'/) (o,:m 

.3 
(O.:l!') 

5e?S 5 
(0,36) (0,?.6) 

2 ·1075 
(0,39) (0,48) 

34811 41 
(2,12) (2,17) 

1€ 5b55 
(3,14) (2,52) 

500 2 
(o.o;;) ( o.1c~ 

3116f 37 
(1.€9) ( 1.ll?) 

26 167€0 
(5,11) .(7.47) 

1 670 1 
(0,20) ( 0,04) ( o. 05) 

scoc 3 
( o. 30) (O,ll) 

6000 
(2,22) 

N.319 124 
(5, /3) ( t.57) 

6 8275 lE 24914 40 
(1,1P) < 3,ce) (B,12) (,6,93) (8,64) 

3202 5 
(c. 19) (0, "'-) 

1 rtoo 2 eao 1 
(0,20) (0,7t) (0,90) (0,2c) (0,22) 

ccr.td, •••• 2 



:· ... J .................. ""•";'• ... -~ ................................... - .... - .... - ....... -· -·-·- .. --·-·· 
Q'•mr I.OeregJ,s i·~ww :l::~th i-ulses 

'· ·_ . .!' :i:ot~l ~ Tot:>l jl Total j Totql J 
, "'-~-- _zAmpl.o ssmple s&::~ple 

-- ---·_c_, :· -. -· -· -· -· -. "i(i -. -. -. -. -·-·-
............................. 

1'WL8 N0.5 Contd, •• 

i ..................... 2 ...................... -.-·;·-·-·-·-·-·-·-·-4-................... 5 ..................... 6 .......................... 7 ........................... -s-·-·-·-·-·-·-·-·-g-·---.-.......... -.-
i7:-c;~;h~~-;~d-~;~;.·-·-·-·-·-·-ioo-·-·-·-i-·-·-·-·-:-·-·-·:·-·-·-·4oo···-·-i-·-·-:-·-·-·-:-·-·-·-·-:··-·-·-·:·-·-·-·-·-·-·-·-·-·-·-·-·-·-soo-·-·-·2·-·-·-·-

n...... (O.o2) (O.l£) <o.1e) <o.45) <o.oa) <o.1ol 

18. Ash TobRcco leAves 
and neem LeAves. 

1P. Ash 6: Y.ercury 

20. Ash & SI\Jld 

21. A.Sh d: B,l!.C, 

22. Caster oil &: 
boric powder, 

23. Coconut &. Neem 
J..enves. 

24. Ash 4 Tobacco .Leaves. 

~. Aflb 4 K!to:z: 

26, LIJDO 

27, Castor oil 6: 
boric powder, 

28, Without Any 
pre se rvotorte s. 

Totl"ls-

1420 
(0. 22) 

4762 
(0.75) 

2125 
(0,34) 

2360 
(0,37) 

4300 
(0,67) 

312210 
(48,86) 

15578 
( 3, SO) 

1 
(0.15) 

6 3e?4 
(0,93) (O. !'5) 

2 
(0. 31) 

7 
(1,00) 

7 
(1.09) 

339 251042 
(52,56) (61,31) 

27 2700 2 
(5,30) ( 1, 20) (0,.0) 

-' 
5 600 

(0. 9e) (0,17) 

112 
(0,03) 

6510 4 -(2,89) (1.80) 

758 
(0.21) 

8390 
(2,33), 

309 122623 124 232230 
( 60, 71) (04,57) (55,86)(04,57) 

1E2'/B 2~ 
( 1. 11) (1,55) 

1420 1 
( 0, OP) (0.05) 

2 9236 13 
(0.43) (0.56) (O,€t'J 

1 2237 3 
(0, 22) (0.14) (0.1£) 

6510 4 
(0,4C) (0,21) 

2360 7 
(0.14) (0,37) 

4300 7 
(0,26) ( o. 37) 

1 75e 1 
(0, 22) (0,05) (0,05) 

5 F3£10 6 
( 1, 08) (0,51) (0,26) 

292 4261 25 2345 9 924711 1092 
(63,06) (46,90) (69,45) ('/6, •tr) (01.82) (56,22) (se. 22) 

. -.................................................................................. -................................................................ -~ ............ -......................... . 



'i'~di,.l:. li0.6 

~t'ltAmer.t s};OW1Dl percentege U"'\nS dor~t:t for §88d. S'1J.e ~Hlrf fpml.J.y U£9. of th~ tct~l Lrct!U~J..Q.lh.._ , 
~;~p· -· -· ............ -J;j;i -· -. -· .................. \a;;;t• ... -· -· -.-. -p;ddY ......... -. -· -j~~;~-· -. -. -. ;;~~i· -.... -~;; ;;~~- .......... ~~€ ...... -· ~;th -· ... -· -·~·~i:i -....... -~;~;;g;-

cere~ls, ccronJ.s. pu1.5'9s. i ulses. 

s;: -· -·u;,;· -· -· -· -~:1~ -· -· -· -· ~- -· -· -· -· :i :1~· -. -·-· ;· -· -wt: ;::~-· -· -· ~- -. -:i: 1~ -· -. -~-· -~: 1~-· -.... -~:~ -· -· ~- -· ~ :1~· -· ;· -ri: 1~ ... -i -. ~ :i~·-· -· Wt :b· -·-
11o. Kgm, Kgm. Kgm. Kgm, Kgm. Kgm, Kgm. Kgm. Kgm.. Kgm, ~ 
................................................................................................................................................................ -................... , ............................................. .. 

l• lieed 

2. 

a. FsmUy 

43204 

239359 

591:C41 

4.92 

2'/,28 

67.80 

ti2060 

145332 

34'/373 

11.19 1.5324 5,60 31090 7.06 151678 

26. 2(1 72322 26,41 39831 1€.13 53te50 

62,61 1€61€8 67,99 319442 74.81 1457824 

37920 7.06 1176 5,17 1 ... 9 8.46 1€45 

134~13 ~o. 01 14lt2 62,25 2492 44. M 16654 

364456 67.23 7413 32.5€ 2524 46.60 9997 

823 s.s,. 
B327 se.ss 
4999 35,35 

.-.-................... -.-~.- .................................................................................................... -...................................................................... .. 


