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Abstract

Keywords

The present study was aimed to inspect the stored product insect pests from different godowns (Governmental
and Private) of four districts namely Quetta, Pishin, Loralai and Sibi (two from cold and two from hot climatic re-
gions). Insect pests damaging cereals were collected from godowns of these localities. The collections were made
on a monthly basis from five (Private/Govt./Plinth) godowns of each district. All insect pests were collected during
January -December 2019-2020. These samples were identified by using the standard identification keys [1-3]. Tribo-
lium castaneum showed the highest increase, from 10.28% in 2019 to 13.54% in 2020. Trogoderma granarium also
had a significant increase from 9.28% to 12.25%, followed by Rhizopertha dominica with an increase from 7.18%
10 9.83%. Sitophylus oryzae showed a smaller increase from 7.18% to 8.40%, while Angoumois grain moths had the
smallest increase from 1.06% to 1.59% in Sibi while least population was noticed in Quetta as Tiibolium castaneum
were found with 5.03% and increased to 7.25% in 2020. Trogoderma granarium from 3.80% to 5.56%, Rhizopertha
dominica were from 2.67% to 3.48%, Sitophylus oryzae from 1.75% to 1.49% and Angoumois grain moths were
collected from 0.51% to 0.41%. The collected data also reveal that in governmental godowns the population of stored
product insect pests were found higher than the private godowns due to their basic facilities. The values in Sibi showed
an increase from 11.74% to 16.42% in 2020 for government godowns and an increase from 6.95% to 12.30% in
open areas. Private godowns had 15.34% in 2019 and increased to 16.89% in 2020. Similarly, Loralai and Pishin
government godowns also showed an increase in insect pests in 2020. In contrast, Quetta government godowns had a
relatively stable percentage of insect pests in 2019 and 2020, while private godowns showed an increase from 2.88%
to 4.04%. The present study is the first of its kind and is helped full for the identification and prevalence of different
stored product pests in different storages of Balochistan during 2019-2020 in Covid condition.
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Introduction

Balochistan province with four agroecological zones is
known as the fruit basket of Pakistan because Balochistan
has big economic potential and has capacity to produce re-
warding crops like almonds, Pistachios, Walnuts and other
fruits/ dry fruits but the cereals of Balochistan Wheat, Rice,
Maize and Barley for human consumption are purchased
from Sindh and Punjab to fulfill its basic nutritional needs.
The climate is temperate along the coast, Inland deserts
and arid zones are hot while the mountainous region is
cold. There is no enduring system of irrigation here except
in plains of Naseerabad district. Balochistan is faced with
food uncertainty. It requires 18,000,000 metric tons of wheat
annually to nourish its 12.34 million population. There are
many vintage limiting factors and pests in which insects and
rodents play an important role [4]. Farmers and traders both
mostly use bags for storing grains for limited time period
however when it is stored in plastic bags for longer periods
then quantitative as well as qualitative damage occurs due
to insect pest as they consume cereals and makes it unfit
for human consumption. Both biotic and abiotic factors are
the reason for the loss of grains in storage. Insects’ pests
cause substantial losses, and their preventive measures in-
crease the value of products. Main storage pests are Bettles,
and Moths. After infestation the loss in weight and value of
stored grains have been noticed. The losses in storages by in-
sects’ pests consist of not only the consumption of the seeds/
grains. The physical damage caused by the infestation of
stored grains makes it non-consumable as it also has effect
on its quality by the addition of urine and feaces [5]. Com-
monly reported types of Bettles, and Moths are Angoumois
grain moth, Rhyzopertha dominica, Triboliumcastaneum,
Khapra beetles and Sitophilus oryzyae from the grains stor-
ages cause huge loss. The present research work was based
on identification, prevalence rate and to search out the con-
dition of storages of grains in Quetta, Pishin, Loralai and
Sibi districts of provinces of Baluchistan, Pakistan during
2019 to 2020 (Covid-19 Time period).

The objective of this research is to identify the insect
pests and their prevalence rate in different districts of Bal-
ochistan, Pakistan.

Methodology

Sampling Design

Insect pests of stored grains such as Wheat, Rice, Maize
and Barley from four districts of Balochistan, Pakistan were
collected from a hot climatic area of district Sibi, Loralai
and two from cold climatic districts Quetta and Pishin. Five
storages/godowns had been selected in each district. The

C. 2 2 ‘ 3 Fat,
Fig 1. A. Tribolium with Wheat. B, C. Angumois with maize
D. Weevils with rice

i D.
Fig. 2. Microscopic Slides of A. T.castaneum; B. S. oryzae;

C. T. granarium; D. R. dominica.

collection was done on a monthly basis from 04 sites of each
godown. Insect pest samples had been brought to the labo-
ratory in paper bags (size 10x10cm) were properly labeled
(locality and date of collection), plastic bags were closed by
the help of rubber bands to prevent contamination. These
were immediately shifted to lab and cultured of the method
given for the confirmation of specific insect pests damage
the commonly used cereals of Balochistan [1].

Experimental designs

Culturing of Insect Pests

For the collection of insects from the post-harvest stocks,
grains were sieved with a 4 mesh/m? sieve. Collected and
counted on monthly basis. For verification of insect pests
from their specific grains, after cleaning grains were disin-
fested by fumigation in airtight container. For this purpose,
ALP 3 tablets /m2 were used. The bins were closed at least
10 days to confirm the complete mortality of insects [1]. The
post-harvest grains were kept overnight at room tempera-
ture before adjusting their moisture content to 14 percent by
adding tap water as per formula [1]. This was done to accli-
matize insects with the environment [6]. Test insect species
were produced/released in the jar at three levels i.e., 6, 8
and 10 pairs/500 g grains of initial infestation. One day old
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Fig. 3. Showing prevalence of Insect pests in 2019 (A) and 2020 (B) in different divisions of Balochistan.

adult pairs of each specie were released in jars. The mouth
of jars was covered with muslin cloth which was kept tight
with the help of rubber bands after the release of insects.
The experiment was conducted in room conditions (six
months) and each treatment contained 500 g grains in the
glass jars (15x10 cm). Six sets were used for getting reliable
observations. After every month, observation of single set
was noticed and discarded this set. One set was used and
taken out after noting down its observation after each month.
Count and identify species of insects with the help of stan-
dard keys which are used for their identification.

Results

Infestation of Insect pests of stored grains is a serious
problem throughout the world. These are not only causes of
grain loss in fields but also in storages on the large scale. Dur-
ing this research work 106,350 insect pests were collected in
two years on a monthly basis from different 25 godowns of
hot and cold climatic area of province of Balochistan from
2019 to 2020 (Table 1-4). Among the collected insect pests’
moths (Lepidoptera) and beetles (Coleoptera) were recorded
and identified. These samples were identified by using the
standard identification keys [1 — 3].

The collected data proved high prevalence rate of insect
pests in Balochistan especially in warm climatic regions like
Loralai and Sibi in 2020 (Table 6). Many direct and indirect
factors and reasons have been found during this research
work which gave support to the rapid population of Insect
pests of storages. More Insect Pests have been collected
from Sibi and Loralai both in 2019 and 2020 but high in
2020 when compared both years with each other. (Table 6,
Chart 1 A, B) Sibi: Tribolium castaneum were found with
10.28% and increased to 13.54% in 2020. Trogoderma
granarium from 9.28% to 12.25%, Rhizopertha dominica
were from 7.18% to 9.83%, Sitophylus oryzae from 7.18%

to 8.40% and Angoumois grain moths were collected from
1.06% to 1.59% Loralai. Tribolium castaneum were found
with 7.64% and increased to 7.90% in 2020. Trogoderma
granarium from 6.55% to 7.16%, Rhizopertha dominica
were from 4.77% to 5.16%, Sitophylus oryzae from 4.08%
to 4.21% and Angoumois grain moths were collected from
1.30% to 0.85%. Pishin: Tribolium castaneum were found
with 5.26% and increased to 7.23% in 2020. Trogoderma
granarium from 4.78% to 6.66%, Rhizopertha dominica
were from 3.18% to 4.26% Sitophylus oryzae from 2.30%
to 3.57% and Angoumois grain moths were collected from
0.70% to same % in next year 2020 Quetta: Tribolium cas-
taneum were found with 5.03% and increased to 7.25% in
2020 Trogoderma granarium from 3.80% to 5.56%, Rhizop-
ertha dominica were from 2.67% to 3.48%, Sitophylus
oryzae from 1.75% to 1.49% and Angoumois grain moths
were collected from 0.51% to 0.41% Sitophylus oryzae and
Angoumois grain moths were found less in 2020 in Quetta as
compared to 2019 because little bit changed circumstances
in godowns both in 2019 and 2020. Overall prevalence of
Insect Pests was found high in Sibi with 34.03 % in 2019
while in 2020 it was 45.62.31%, Loralai with 24.34% to
25.31%, Pishin had 16.23% to 22.44% while in Quetta were
from 13.78% in 2019 to 18% in 2020 (Table. 5 & 6) (Chart.
1). On the other hand, when compared collected data on the
basis of kind of Godowns, Government godowns with open
area stored grains had shown more insect pests than Private
godowns (Table 7 & 8) due to better construction/ repairing/
facilities and main reason is individual owner system. Sibi
Govt. godowns had shown 11.74% in 2019 while in 2020
it was 16.42%, In open area from 6.95% to 12.30% while
in Private godowns had 15.34% in 2019 and increased to
16.89% in 2020. Loralai Govt. godowns had shown 9.37%
in 2019 while in 2020 it was 10.53%, In open area from
5.93% to 3.98% while in Private godowns had 9.03% in
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L

Fig. 3. A, B. Govt.godowns in Baluchistan. C-G. Stored
grains in open area. H, I. Private godowns.

2019 and increased to 9.28% in 2020. Pishin Govt. godowns
had shown 7.29% in 2019 while in 2020 it was 10.42%, In
open area from 4.72% to 5.65% while in Private godowns
had 4.21% in 2019 and increased to 6.63% in 2020. Quetta
Govt. godowns had shown 7.55% in 2019 while in 2020 it
was 8.49%, In open area from 3.34% to 5.66% while in Pri-
vate godowns had 2.88% in 2019 and increased to 4.04% in
2020. More temperature speeds up the reproductive rate of
insect pests and more progenies had been observed. special-
ly in June, July and August also matched from researchers
[7-9]. This increased temperature and humidity absorbed by
the surroundings and affected on insect population. 28c to
32c in active form but from 15c¢ to 18c abled to grow with
low activity. Mostly insect pests had been found and col-
lected from March to September while from October to Feb-
ruary they were but in little numbers in each godown. Their
survival temperature was noticed from 5 to 41 C for stored
grain Insect Pests matched with the research [7,10]

Condition of Godowns in Baluchistan

Condition of Godowns in Baluchistan. Private and Govt.
godowns in Baluchistan varies both in space and quality.
Their length is usually 111 ft and width is 49 ft and height
is 20 ft, made of mud and bricks. Cracks have been visibled
from inside and outside Private godowns are well facilitat-
ed and repaired annually due to owned individually, while
Govt. godowns (Fig. A, B) are larger in size but usually not
repaired and facilitated regularly due to lack of funds.

Many times, management used open areas (Fig. C-G) to
keep stored grains and infestation occurs rapidly in sunny
and moist days. This external and internal temperature dif-
ference and their prevalence had also been matched with re-
search work [11]. Stored grains kept there more than year
and not shifted or transported to other areas cause shortages
just to get more money.

On the basic level farmers and Godown’s owners should
have proper hygienic practices which is the need of healthy
stored grains also discussed by Anjaly Paul [12]. During
COVID-19 (2019 and especially in 2020) due to reason of in-
secure condition around, traders and godowns owners started
to accumulate stored grains intended to cause shortages and
selling at high prices. Along with the increase in problems in
transportation stored grains remained in godowns/open area
for long time which caused high infestation in stored grains
specially in 2020 as compared to 2019. Before storage grains
gave better result for preservation when dried properly and
changed their layers after some days if humidity was less
10%, it found no or few insect pests but otherwise more than
15% insect pests found with active reproductive rate stacks
was placed with suitable space with each other and also from
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roof, cracks of walls. This activity also changed the number
of insect pests in stacks.

Statistical Analysis

A One-way ANOVA was performed to determine If there
were a difference in Locations and seasons for Insect pests’
collection in different districts of Balochistan. Descriptive
statistics showed that the Sibi district was abundant for the
presence of insect pests (Result of Table 6) A graphical rep-
resentation clearly showed that the intensity of insect pests
was increased in summer (From May to Sept.) while in the
winter season (Oct. to April) it was reduced (Chart: 1). Ac-
cording to bar graphs, the mean number of insect pests found
in abundance in the Sibi district A bar graph was used to indi-
cate frequent appearance of insect pests in different districts
and among all these Tribolium castanium was higher and
Angoumois grain moths were in small quantities estimated
marginal means plot showed that the presence of insect pests
was greater in the Sibi district among all stations while the
Quetta station was least. To perform the statistical analysis,
statistical PAST software SPSS version 4 and applied one
way ANOVA. P value was considered significant at 0.05.

References

1. Ahmad A, Ali, Baloch Q, et al. Effect of Preliminary
Infestation of Three Stored Grain Insect Pests 7ribolium
castaneum (H), Sitophils oryzae (L.) and Trogoderma
granarium (E), their Population Buildup, Loss of Ger-
mination and Consequently Wheat Loss during Storage.
Journal of Basic and Applied Sciences. 2017;13;79-84.

2. Perez-Mendoza J, Weaver D K & Throne J E. Deve-
lopment and survivorship of immature Angoumois grain

10.

I1.

12.

moth (Lepidoptera: Gelechiidae) on stored corn. 2004.
Environmental entomology. 33(4); 807-814.
Athanassiou CG, Kavallieratos NG, Campbell JF. Com-
petition of three species of Sitophilus on rice and maize.
PloS one. 2017;12(3):0173377.

Ali MY, Latif MA, Ali M. Effect of some containers,
chemicals and indigenous materials on incidence of
wheat pests in storage. Journal of Agriculture & Rural
Development. 2009;107-11.

Rajashekar Y, Gunasekaran N & Shivanandappa T. In-
secticidal activity of the root extract of Decalepis ha-
miltonii against stored-product insect pests and its app-
lication in grain protection. 2010.

Bbosa D. Pesticide free methods of maize weevil con-
trol in stored maize for developing countries. 2014
(Doctoral dissertation, lowa State University).
Kambrekar D. Impact of rising Temperature on
Pests.2015.

Muirhead-Thomson. Trap responses of flying Insects. 1991.
Sandra S, Monika Z. The impact of climate change on
Agricultural Insect Pests. 2021.

Kasambala T, Donga. Effect of Temperature and Insect
infestation levels on Oxygen depletion in Hermetic
Storage. 2023.

Chakraverty A, Mujumdar A S. Postharvest Techno-
logy. 2003.

Paul A, Radhakrishnan M, Anandakumar S, Shanmu-
gasundaram S, Anandharamakrishnan C. Disinfestation
techniques for major cereals: A status report. Compr
Rev Food Sci Food Saf. 2020 May;19(3):1125-1155.
doi: 10.1111/1541-4337.12555. Epub 2020 Apr 12.
PMID: 33331683.

3980



o
=1

DEEEENEDEEEEEE NG EEHEEEDEEEEEEE EEEEIEEEDEEIEEEEE R D E L EE EE E R E E L E LT D
of ¢] z] o] of of of of z| 5| ¢| =] =] o] z| ss| sx| ce] su| ss|evs] ve] sez| wez| coz| wws| ses] wsu] ews] voz| o] o] cfrefuz] o] of sles| z| <] 2| ws| o] S| o] oes] ¢ | | s|se]zs| o] s| z| ] | ¢ 2orlsosmydydows “p
IEEEEECEEDEEEENE N RS E R EE O E E L I N E I I EE N E E N E DNLOPOYIITOTNY °F
IEEEEEEDEEREEEEEE O EEE EE EE G DI mrnE g EE R E NI I TY
FEEEEEEEEEEEENEEHEEODEEEEE N G RGO N A A HE R E R E WINUOT CRUMOqe] T
¢ vjTe] S| G| RRjOR] SYLR ST wT] S)ST T OT| RTTY LGN | SF ByN| (RE| CSLTXS) T FEXT] TOXI|OSOR] ENR P EET SORR) TTNE| SO FOYTR| F6| LG ¥S GE| SO R X[ TS Ev| T S G| ESPE LG GS TS| 6S) T L] VS| wu|RE TR LN TEOT (020Z) S5y 13y
DEEEEEEEEEEHEEEEEEE E EE E EE EEEE . EE EEE EEEEE E E EE EE EEH EE E  E EE E E E EEH EE EHE ulysid
Rqwadxaq | Jaquaaoy | 13qo10 Rquaidas sn3ny Ang auny W 1udy yuew Asenigay Asenuer syauop |
o] o] o] o] *] o] o] o =] ¢1 *] o] ¢] *] ¢ ¢ S| * S| ®5] ©¢1 o] *¢] =¢] =] o] ] ¢l ] ¢ 2 o] =1 o #] @l ] 1 S| *] ¥] ¢ <1 =] 1 °] =1 *] o *| ¢] ©l *] 2] ¢ €| %] S| ¢] §| =mpiowwro:bsroumobuys
ol of s] of | x| o] of 2| 5| o] of z] 5| z| o] ¢&| To| vE] we| sv] sf| eey] €@ 6e] ox] wx| sE| wv] sz] v) oy ) ;)| ®| s| ;| €)W} ] ° 7| o ] ¥ SQ ;|| 6f ¥ *| S| ] | ¥| E| % *¥] 2 2orlaosmdydorrs “p
HEEEEEEEEEHEEEEEEE EEEEEEREEEEEEBEEEEEDEEEEENINREEEDNEEREIEEEEEEREERHEEREEE DOURLIOPOYIIATOTAY €
DEEEREEEEEEREREEEEEEG E GG EEEEEEEREEREE I E AR EEE N EE R EE EEE N E N E NI IITTIIrTv
CEEEEECENEEEEEEE G EE EEEE R EEEERNEGOEE ...m_ FEEEEEEHEEEEENEENEEEE WU D OqULL T
EEIREEEEEEEEOEE G EEEEEEE I EE O O e e O E e (610Z) S5o4 1351
*o| =] *o| m| 5] *o|*s| ®| o[ w|*s]>0]*s| o] o] o] w| *o| o] W| *of 5] o] W o] w| 5] o] .-J.oa.c.o.'l.oL.u.oJ.oa.a.vl.vﬂ.o.c DEEEEEREE uIysid
J2quada( | JAaquwaaon | J3qOId0 Jaquaydag sndny Aing aunfp Aey 1udy Yyaew Asenigay Asenuer SYyauow _

Infestation and storages in Balochistan during 2019-2020

0207 -6107 SULINP DLISIP UISIJ JO SUMOPOS UT $1S9 109SU] JO 9IUS[EAAI] T O[QBL
[[TW JNOY pIepwWiel pue [[IW INOY [EWE[ WO} SUMOPOLD) = GO) PUB L) :SUMOPOL) JBALI] T
‘(eare uodo) Yyuild = €O ‘Iezeq uIysid Ul UMOPOL) = 7D ‘PEOY pung Uuo UMOPOL) = [D) :SUMOPOL) JA0D) °|
urysid LSIQ pul

ooooooo_aﬁo_ooonn..oznnn:quSn.: Y S—n-.--.|~._»-~_uanin._._~»-n~nLn.__.-.59=52ongaoo:1m
oooo~—o_u~o_~o-~::Eo=3§=:53393 ea] of sfxx| <f of <| 2| s| s|xx] 2| <] of of z| €| €] z| 8| <] | ] €| ojor| | 2] z| | 5] 2 orlcsniAydars p)
onoonoo_ﬂao__nn £ 2| #2| st] ss|ext| wfeon| oof sozfszzlsor] &l ss| wsi| eszfemt| s{a] stuifstfa] s[sfzefsifer CEEBEEPEEEEEDECSEEEEREE ONURLOPOYIRTOTIYY '€
EEEEBEECEEELREEEEENE EGEGEGEEEEF EE R E EE GO EE OGN R E B E N R E N E D E LT ey
IEEEEEEEBEEEEEEEEEE GG EGEE EEE GG E G O O B E e WU S WnoqUil |
S EEEEEEFEEEECEHECG R EE ARG E R ENR E RN R R EE R E R E ...Sm:nﬂﬁﬁnﬂnom_ (020Z) 51534 Posiy
EEEEEEE adaauddalulaluIaIululu|aladdLdlaludd_la_dddﬂddddddladd_d_dd_dddddlud EEEE VL3N0
Rquwadaq |Jaquanon| 13qod0 Jaquaydas Isnany Aing aung eW judy yuew Areniqgay | Asenuer syluow

oooooooogooo-oo~:=_:su" h~3._n_=nn..~ NEEEEEREER nm~_i-_~*i—~n--~M.SgsEnnuE:oo:1m
oooooooonuo%a~o2:ﬁ_§3:mﬂot.&-a o&‘zznsoz-::‘~m::<.—u-_nq~«o--- TN AYdS p
of of of of of of of of x| z| of 2| 1] 2| of 2| = CHEEEEHEHEEEE ENE IR IEEEEEEECEFECEECEEEEEE DNURLOPOISTONIYY E
HEEEEEECEEEBEEREREGEE B EIELEEEZEEEE EE S EEEEEEEEEEAETEEDEEE R AR E B E RN E E E E o o oy
EEEEEBEEEEEEEEEEEEEEBEEEEDEGEEEGDEEEEEEENEEENEEEEENECEEEEE N EEEEEREE WNUGSDUNoqe] |
HEEEEBEEEEEEEEEEEEEEEEEG E G EEE EEEENREENFE D E HHEEEEEE EE G EEEG (670Z) 5i53g 12954
ddddduudﬂ_ﬂd.uu EEEREEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERER V113N0|
JBquaaq|JaquansoN| Jaqo1o Jaquaydas snany Alng aunf Aeyy |udy yuew Aenuqay | Asenuer syiuow

0202 -610Z Sulmnp 3o1isIp e)3on) Jo SUMOpO3 UI $IS9J 199SUT JO 90U[RAdI] ‘[ 9[qRL
13N prOY IS <[[IW INOY BUIPBJA PUE Peoy URYY WeIey qeqly [[Iw Jnog bnoie,] woiy sumopon = G0 pue 1) :SUM0opos) djeALld *7
‘(ea1e uadQ ) w0y Jun[d = O ‘peor Auuldg uo UMopon = gn peol qeLINg U0 UMOPOD) = [L) :SUMOPOL) JA0D) |
€)39nQ PLISIA ]

3981




T CSEEEEEEEEEEEEEBREBEEDS .2:I_=-M_23,-_-..:::n—20w_-..::-.n-_:ae.an..-~e-..cﬁ
< ol ejos] | | o 7| °| S| | ®5| ss|ess|ec| cx| oov| sre| v5e] owe| wiz| vek| swE| wex| we| ews| £2| 65| s¥| v7| cz| x| x| s v¥| €| | &| | | 52| =] w3| wx| wx|es| ex)es| s eefes|wn|es|eR] <] 9 Soe 35 ¥
S| S|¥8| ® ¢ ) 1 Fr] ®] F] of| SoE|sawjorz] ] ouw| tRE| S6] weF| mww| TEE| TSE] i) TE| 9Sy| mE] 17| 19 SE| 7| | =] oM 67 TT| w| @] ] =] 1v] %] OF] | £E|v7] oF|rr] srjoryri|es] rlwm|] Tr] 9 CORNIO PO 4T OTRY “E

o] sfwe] cx] o] o o sefus] o] eo] wslenzfesx]evs] sos| vos| co] wo] roe]| oon| wws] ow| we| vmz| o] 62| wof cs| 2| 5] 2| 2 ws] cz| o] wz| oo w| ez] o] of] | wefos] ve|wz]| 2o o] wz] of 2] oxfrr] wewoww wipotasT

o] oz or] = o grz)es]rs] ze] refosz)ra]ese] wos] 9] 96| | cur| TeS| 959 erv| wr| rar| ve| re| se| we] cx| o] e ¢ k] uw]| 5] | os) os| rr]| | £6] 1s] er|sy] erjos] wsj ez eejRs) | enfse T WMOISTD WIWOQWL T

sefez]we] er) | cofsu] ve) | or] eS| res] sor| crrz| et |y ront | room | seer] esetjosexfrent | wos| oSy err| e ennfernirre] on|rer| s|ra|ew|rotjos|rin) roe| estndrnsfea]ers] anfue | sujus) ew] £5) oy 020D R%™didmw
EEEEEEEEEEEEEEEREEERE R EEE EEEEE EEEE EEEEEEEEEEEEE EEEEEEEEEEs 19|

RqWanoN | BgoPo Rquedas ndny Ang aung |pdy yuew LienigaJd Asenuer SYIUoW |
m_.oo.ooao.n<.mﬂ33~qon—.q33--.ao~2....~oql~—|ﬂ_ao-::.._|-|ah.e:~Q,oo.r..ﬁoo.ﬁ

7| of of €| o €| 1 oftt| | S| *®| S|czn|ess| €S| we| o] vee| wz| tex| Sex] wes| vee| 22| ces| 5] o3| sv| #z| St «| x| o of| St| | «| w| | 63| sk| 2] | sefws| S| of £5] A #| S| 7| ¥| | * Soe 75 7|

ol of ¢| © 2| o o| 5| ¢| ¥| *¥| os|reefess] ws| | ev| vee] wez| | wix| est| S| oez| wez| o¥| #z| ev| wz| tz| w| | | €¥| ox] | <] =| =| #1| =] o8] @®| sejzr| ¢ of cxhze| ¢| °| S| 6| ¢| °|] cooncopovzecorny €

s| ofss] ¢] »| o ofzs| 5| ] » exfees| oo ws| sis| vo| of| (x| ewz| x| v se| eoz| of| o] zs| ve| ze| x| =] oo o] | =w| =| w] | £2] =] of o sxjer] of o] w| s =] 6] vjux]| 2] ¥ wewovoLowpObILT

#| glzs] o] ¢ o s|es]| =] o] ] me|sw]ss|von]| 5o eas| i | | ewz| vor| o] we| sez| es| cf| vof of| se| ox] w| v | ®2| w=| | = =] sz| o] ve] o] eelsy| ¢ S| oxfesjor]| 6] ofm| ¢] ® WO WOQE] T

*i] F] vl STl ] Ty F)es|er] ] Srmrion Rl oSE] vt Rtaren surt] (| £ O TOS|SEE] SRG O N|OIT IO ETROTT ERNOSE] SR|Orn] Gurjosn| o] TG RS rON FM| IERIE St 6] G LYGF|TE|LR] S| SE]6T BTO0D =gy
EEEEEEEEEEREEEEERENEERE E R EEEE EEEE E EEEEEEEEEEEEEEEEEEEEEEEER LH|

RqwanoN | RQopOo 13queldas ndny Nng aung |udy yuew Asenigay Asenuer SYIUVOW |

0202 -610Z SuLnp 3o1nsIp IqIS JO SUMOPOST UI S}S9J 199SU] JO JUI[BAAIJ 'H 9[qeL
peo1 ssedAq uo S[[IW INOJ IQIS WOIJ SUMOPOL) = G) PUE {L) :SUMOPOL) BALI{ T
(eare uodo) w0y WuI[d = €0 ‘PROI PRAR[[Y SUMOPOTIA0OD) = 7D) ‘D) :SUMOPOL) *JA0L) °|
IqIS PLOSIq ¥

¥ 1 O] 2l ] o] f1 <1 ] °] =I <2l & &1 &[] oi] oz] &9 +5] 9] qn_ o :_ 3_ il ] ] *] *[ *[ of ST 1 ¢ o ® ¢l ] & “— ' ﬁ i f] 2] °] o] o1 <1 2] 5] ] I] secw wavd srownmcouys

o m—ln. DI EEEEREE L TE| o8| | | wz| woz| ror| sez| tes] stz|sws| eer| zzz] ®ws] 6t| £5] st] w@|st| tz| €8] | €| 9%| v7] #t| we|wm| ee] vz| oz| sxjex] | cz|sz)ec|ec] o o) <] *| ¢ & 2 02RO AL OO3S |

]| ¢ mln—lc G EEEE ﬁ .on_ ﬂ_ DK EEEEE EEEEEE EEEEEEE R L EE RO EEE R E OO VRO PO BIXT RIY E

I #] £] ] Of] *] ¥ ° clet] *| ®] t5] ¥¥] o] ®| F| oec| Set]| 05| G| #er|cer] S| Sov| Sie| #v| St| i¥] *=[ec| cF -Iu SE[|#i] oo f¢| scez] ae] e€| Of] Te[R|CT| | x| v[ie[Re[w] O W[ ¥P] ¢] wrvowo® cwepoboir e

Z] S| o] *] sx] £] 6] S| fFlen] S| S| ov] £S] S| tw] mE] FGT| SUF] 1SS] Sty £7F :~J 65| ony] sof] £y S| sy =] ie]| £r] o] o] wr] o sf] re|w] on] ] if] cg]w]or| of]w] se|ar|an|cn]rn) o] Wyvoss oo ngoQuil T

a...lﬂ—ﬂ_: NG NG EE N OO E O e EE B R EE ICIEETEEDD

g =] ®| ®| »| ® ®| =] = 5| ®| 5| 5| ®| ®] ®] 8| =] 5] 5| ®| 9 ﬂjlic.o .m T EEEEEEEEEEEEEEEEER -._o.ol.__

Rquadas WsNENY nr un( Kew v pie Kienigas | Aienuer SQUON |

ST ST 2] 2] °1 ¢ 2] O] ] o] ] o¢] ] %] %] *&[ cte] #¥] 23] <¢f q ¢ T .-._ W SIS ¢ ] 1 * & *] 2] &1 W *I =¢] ¢ °[ ¢] S ¢l ¢f[ ¢ .~<,nﬁ—-._ Y30 W O O 50 WM COUY'S

IEDEEEEEEEEEEEREE R R E EEEEE T J_ sz £3] o3| w5 w| | s5] =8 a.._: CEEEHEEEDE EDDEEEEDE ~._~ GIGIE 9 OTAG T AR OO D)

Li BRI R T] E| 7] ] S| T ] s me] el wm| S5| wr] wer] ten) | eny | & T £ 4 98] »1] st &) a)Fr] T ¢ ors=| &) 3] ox] Fufm) eu] S5 TR on)en] ¢ LB AR R BRI R R OO PO B/ RNY F

0 G G I B B I I G L B B O B I D B B B I I I W70 U010 OWw R po 0071 Z|

¥l €1 6| S| 5| | *| ®| ¢| ¥| wleot|ezz|eex] ses| wmr| vez| vse| vex] oz ce| wz| wv| | ®z| Se| sz| £¢| <|sz| ve| e8] wx|ex|es| £q su| ov)sz| 25| 6x| €z| oe| = st| | ¥|zzlct| <] &f ¥| %] ¢] ® W VO3s O M OQriL T

] BSE] FR] G TR TTYLA RN RAE|SOE RAS|LNS] TER] S0t] GOG|ITIT] £ ORG| SOI] TR] {St] O 6] so] Terrn) mvs| sE| oY FRjr]er] o £5] welox] 1s] aw] SO] wersjiw] sr|en|refiv|evjomirr) w2 S (6TOR) SR iRy

wi*s|®] | ®| =] =[] ] =] ®| ®] ®] ® ® = ® ® '® » W ® ® '» o v 9 O.aG.J.QO.o FEEEEEEEEEEEEEEEREEER 1ejeion
JIQWIAON | J2qo¥0 aquadas Wsnany LT ung Kew ndv [T enigai | Asenuer SQUOW

S. WALI et al.

0Z0T -610T SuLmnp 30LIsIp 1e[eI0] JO SUMOPOS Ul $)S9J J09SU] JO 90U[BAJIJ "€ d[qeL

S[[TW Te[RIO] WO SUMOPOD) = GO PUB $0) :SUMOPOL) NBALI] T
‘(eare uodo) uIld = €O ONUID dseydind 1e[eI0T) SUMOPOSIIA0D) = 7D ‘D) [SUMOPOL) “JA0D) *]

1e[eao0 PLDSI p.€

3982



Infestation and storages in Balochistan during 2019-2020

Table 5. Percentage of Insect Pests in godowns of different divisions of Baluchistan during 2019

Insect Pests QUETTA PISHIN LORALAI SIBI
Triboliumcastanium 5.03% 5.26% 7.64% 10.28%
Trogoderma granarium 3.80% 4.78% 6.55% 9.28%
Rhizopertha dominica 2.67% 3.18% 4.77% 7.18%
Sitophylus oryzae 1.75% 2.30% 4.08% 7.18%
Angoumois grain moths 0.51% 0.70% 1.30% 1.06%
TOTAL 13.78% 16.23% 24.34% 34.03%

Table 6. Percentage of Insect Pests in godowns of different divisions of Baluchistan during 2020

Insect Pests QUETTA PISHIN LORALAI SIBI
Triboliumcastanium 7.25% 7.23% 7.90% 13.54%
Trogoderma granarium 5.56% 6.66% 7.16% 12.25%
Rhizopertha dominica 3.48% 4.26% 5.16% 9.83%
Sitophylus oryzae 1.49% 3.57% 4.21% 8.40%
Angoumois grain moths 0.41% 0.70% 0.85% 1.59%
TOTAL 18% 22.44% 25.31% 45.62%

Table 7. Overall Percentage of Prevalence of Insect Pests in Govt. Godowns/Open area/ Private Godowns in different
districts of Baluchistan during 2019.

INSECT PESTS QUETTA PISHIN LORALAI SIBI
Govt. Godowns 7.55% 7.29% 9.37% 11.74%
Open Area (Plinth) 3.34% 4.72% 5.93% 6.95%
Private Godowns 2.88% 4.21% 9.03% 15.34%
TOTAL 13.85% 16.23% 24.34% 34.03%

Table 8. Overall Percentage of Prevalence of Insect Pests in Govt. Godowns/Open area/ Private Godowns in different
districts of Baluchistan during 2020.

INSECT PESTS QUETTA PISHIN LORALAI SIBI
Govt. Godowns 8.49% 10.42% 10.53% 16.42%
Plinth (Open Area) 5.66% 5.65% 3.98% 12.30%
Private Godowns 4.04% 6.36% 9.28% 16.89%
TOTAL 18.20% 22.44% 25.31% 45.62%

Table 9. % loss of stored grains sack of 100 kg each due to insect pests in different godowns of different districts of

Balochistan in 2019

Districts Godown-1 Godown-2 Godown-3 Godown-4 Godown-5 Total loss %

1.Quetta 5/100 10/100 4/100 11/100 7/100 7.4%

2.Pishin 14/100 12/100 9/100 10/100 7/100 10.4%

3. Loralai 24/100 23/100 10/100 12/100 11/100 16%
19.4%

4. Sibi 11/100 21/100 34/100 9/100 22/100 +
53.2/4=13.3%

Table 10. % loss of stored grains sack of 100 kg due to insect pests in different godowns of different districts of

Balochistan in 2020

Districts Godown-1 Godown-2 Godown-3 Godown-4 Godown-5 Total loss %

1. Quetta 11/100 13/100 9/100 20/100 16/100 13.8%

2. Pishin 21/100 9/100 30/100 17/100 18/100 19%

3. Loralai 30/100 34/100 28/100 24/100 29/100 29%
32.6%

4. Sibi 29/100 37/100 37/100 31/100 29/100 +
94.4 /4 =123.6%

Table 11. Identification of Potential constraints in different districts of Balochistan, Pakistan to get rid the loss of stored grains

Constraints Quetta Pishin Loralai Sibi

1 Appropriate legislation in PASSCO and private agencies follow ++ +- +- +-
healthy grains
2 Scientifically based strategies ++ +- +- ++
3 Adequate grains handling facilities +- +- +- +-
4 Effective handling, Marketing and Storing of grains programs/ ++ +- +- +-
workshops and seminars

5 Literacy rate ++ +- +- -
6 Social status of farmers, Godown owners and traders +- - - -
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