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VERTEBRATE PEST INFESTATIONS IN PUNJAB
PROVINCIAL FOOD STORAGE FACILITIES

By Joe E. Brooks and Ejaz Ahmad X

Abstract: A stratified (by regions) random sample of Punjab
Frovincial Food Department grain storage centres was selected.
The chosen sites were visited for an interview/inspection for
vertebrate pest infestations and causitive conditions. At &6
wheat storage centres, some 194 structures, comprising 173
house-type godowns, 8 bini shells and 13 bulk-storage bins, were
physically inspected. Rodent infestations werg seen in 3@ struc-—
tures (25.8% of the total examined). Thirty five were due to
house mice ( Mus musculus ), 27 to roof rats ( Rattus rattus ),
and 4 to desert gerbils ( Meriones hurrianas ) and striped squir-
rels ( Funambulus pennanti ). Rodent infestations were fre-
quently of more than one species. Rird infestations were much
commonar, occurring at 118 godowns (6@.8%), principally due to
house sparrows ( Passer domesticus ) and common pigeons ( Col umba
livia ). Very few infestations, either of rodents or birds, were
recorded as severe, only 2 for rodents and 2 for birds. Even
here, grain losses could not have exceeded @.1 to #e2¥% of total
grain stocks over a 9-month period. Structural defects conducive
to rodent and bird problems were found at 75% of all the godowns
and bini shells inspected. Bulk—-storage bins are not infested by
vertebrate pests. Despite these structural deficiencies, verte-
brate pest problems in Funjab Food Department wheat storage
centres are minimal, perhaps in part because of routine fumiga-
tion of grain stocks with phosphine to keep insect infestations
in check.

1. INTRODUCTION

A search of the literature in Fakistan revealed that no good
background data had ever been collected on the problems of
vertebrate pest infestations in provincial grain storage
facilities nor had any good assessments of overall losses due
to vertebrate pests been attempted, eincept for some preliminary
studies by the Vertebrate Fest Control Laborataory at Karachi in
grain stores at Landhi and Thole and in some private grain
dealers in the kKarachi area.

The original project document for the Vertebrate Fest
Control Laboratory (VFCL) at Karachi laid great emphasis upon the
X"GEFEEEFSEE"EEEE“ESEEFSI“EFSEEEET“ESSE"%&EGFIE;""ESESQEBEEE,‘

National Agricultural Research Centre, Islamabad, Fakistan



need to reduce rodent losses in grain storage, but subsequent
studies by the VFCL showed that in the Karachi area, the losses
from rodents, although of economic importance, were overall of
much less magnitude than pre—harvest losses in the field and
post-harvest losses at farm/village level. This is due to
several factors: 1) there is a fairly rapid turnover of grain
stocks in the main storage depots, not giving rodent populations
adequate time to build up, 2) most of the bulk storage depots

have been built within the past £ decades, are of brick and
concrete house-type construction with some attention paid to
rodent and bird-proofing needs v and 3) the strict regimen of
insect fumigation wused has prevented also the development of

large rodent populations. )

There are a number of reports and statements of the extent
of grain losses in Fakistan but research studies which give
reliable estimates are few. An early report (Anon. 1952) states
a loss of &% annually in Fakistan for food grain. Another report
of a survey of food grain stores at Bahawalpur and Hyder abad,
gave average estimated losses as I to &% by insects and 5 to &%
by rats in stores of farmers, grain merchants and government
godowns (Anon. 1953).

The Dept. of Agricultural Marketing, University of Agri-
culture, Faisalabad, carried out some detailed studies on losses
duwring threshing and storage at farm level, market level and
Public sector grain storage. Results are given in Table 1. This
study is perhaps the best available to date but it was based
partly upon questionnaires and analysis of a relatively small
number of samples (Chaudhry 1986). There is, however, no break-
down on losses due to insects or vertebrates.

Table 1. Losses (%) in wheat, rice and maize at various post-
harvest operations in Fakistan (Chaudhry 198m).

Threshing and Farm Market Fublic

Winnowing Level Level Sectar

Wheat 1.4 1.5 7.9 &.4
Rice 2.3 1.4 1.4 4.2
Maize 1.2 1.3 F.2 RN

The PFunjab Economic Research Institute did a study in 1976
of storage losses of four major commodities: wheat, rice, gram
and potato, at farm level and in government godowns in the
Punjab, mainly by questionnaire to obtain the farmers or storage
facility managers perception of the problem (khan and Cheema
1978 . Findings are given in Table 2. This study suffers from
the fact that the authors did not define what they meant by
partially damaged foods and those completely damaged.
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Table 2. Storage losses at farm level af four caommodities in the
Punjab (Khan and Cheema 1978).
Total Cuantity Percentage Percentage
Froduction Retained Fartially Completely
(maunds) (maunds) Damaged Damaged
Wheat 31,932 17,989 27.2 2.3
Rice 9,602 9358 ———— b.465
Gram b, 661 2,802 1.5 3.7
Fotato
Spring 83z, @44 26,169 ———— .29
Winter 159,299 33,849 ———— 3.27
Annual losses of wheat in government godowns, taken from
figures supplied by the Funjab Frovincial Department of Food
itself, ran an average ( over 5 years) of @.38% in Bahawalpur
region and @.33% in Lahore region. These low levels of lasses

may be due to the policy of the food department of allowing only
z@ro loss in the grain stores (Khan and Cheema 1978).

Wheat production is concentrated in Funjab and Sind and only
small quantities are grown in NWFF  and Baluchistan. Funjab
produces a surplus of wheat which is utilized in the deficit
areas of NWFF and Baluchistan. Sind produces enough wheat for
its own requirements but large quantities are moved south to feed
the urban population in Karachi (Ahmed 1984).

Wheat 1is procured during the months of April to September,
often at small temporary procurement centres from where it is
moved to the larger storage sites, while some of the the larger
storage sites also are procurement centres.

Table . Storage capacities of provincia  food department grain
storage centres (1989). Data from Food Grain
Transport and Logistics Study, Min. of Food, Agric.

Frovince Existing Under ADF / Total
Capacity Construction Others

Funjab 2,318, d@a 29u, 4 67, i 2,677,001

Sind 616,H210 194 , S@0@ 15, 0ad 735,520

NUFe 339,200 S@, 1540 78, @ 4467 , 350

Raluchistan 169,852 335, W 4, S 229,352

“Totals 3,443,873 " SWE, 050 166,500 4,189,533
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Punjab Province has by far the greatest capacity for grain
storage, followed by Sind, NWFF and Baluchistan (Table 3). The
capacity of the different storage sites varies with the impor-
tance of the location. For example, in sparsely populated areas
of PRaluchistan, a storage capacity of S## to 1,880 tons may bhe
all that is needed, while storage sites in major production/pro-
curement areas may have capacities of 3,88% to over 5¢,@00 tons.

The storage facilities are of various different designs but

the predominant form is the house-type godown. Other designs
include hemispherical shells of reinforced concrete, called bini
shells, bins of concrete and brick, and steel silos. In some

areas, where there may be a shortage of storage capacity, grain
may be stacked in the open, covered by tarpaulin sheets.

House-type godowns are the most comman storage structures
throughout the country (Fig. 1). Capacities and designs vary
since different agencies have designed and constructed them over
the last four de- : N N AT TSR]
cades, They are # i :R"‘f&f@- '
usually rectang-
ular with concrete
floors (only rare-

Lo e
AN

ly are brick
floors seen), with iR
walls made of
stone, brick or

concrete, and with
flat or shallow-
sloping roofs of
reinforced con-—
crete. In the
larger godowns of
149@ metric tons
(mt) or more capa-
city, internal
columns are used s
to support the Sah e :
roof beams. Fig. 1. House-type godown

The house-type godowns are generally raised about 1 m above
ground, with a platform extending about 2 m out from the walls,
which serves as a loading platform on at least two sides of the
building. Some godowns are built with the floors at ground level
but these are not commonly seen.

Windows and/or ventilators are provided at the eaves and at

the ends of the structure. Most were designed to be opened and
closed but many are now broken, window glass is frequently
missing and many are unscreened. The doors are of metal in
several designs. Some are single doors, others double. Both
sliding and hinged doors are common. Roller shutter doors are

sometimes found in newer structures but these are easily damaged.




The capacities of the house-type godowns visited varied from

SUEM mt to 84 mt. Most were of S or 10gd mt capacities. The
actual quantity of grain stored can be doubled by storing the
grain in bulk, using bulk-heads of bagged grain. Stacks of

bagged grain are usually built 12 to 1& bags high.

Bini shells are hemispherical (dome-shaped) structures of

reinforced concrete (Fig. 2). They have been used only for the
last 8 vyears or
so. They are ap-
proximately 322 n
in diameter and
about 1# m high,
with a nominal

capacity of 1509
mt. A single ven-
tilator is located
at the apex of the
roof dome and two
windows are lo-
cated in the
sides. Two doors
with roller shut-
ters are provided.
Some bini shells
are raised about 1
m above ground
while others are
at ground level.
These latter have
sometimes suffered
from seepage of Fig. 2. Bini shell godown

ground water into

the storage areas. Rini shells are praone to extreme over—heating
in the hot summer months.

Bins

Blocks of bins constructed of brick and concrete were seen
in some centres (Fig. 3I). These vere built 2¢) to 4@ years ago.
The bins each hold 35 to 40 mt of grain in bulk and are supported
on brick or reinforced concrete pillars. Grain is discharged
through a spout at the bottom of each bin. Steps on the outside
of the block lead to the top and bags of grain are carried up *the
steps to be emptied into the openings of individual bins. The
openings are covered with metal plates or doors. They are built
in a hexagonal design fitting together like the cells in a beehive.

A steel silo complex was constructed in 197#% at Mul tan,
consisting of 1@ silo bins (4 of 6HEW mt and & of Zddd mt
capacity). These are the only steel silos in the country.



Starage

Wheat is stored at certain centres for periods ranging from
2 to 12 months. In wheat-surplus areas, the storage periods are
long, while in wheat—-deficit
(consuming) areas the storage
may be as short ags 1| +o 2
waeks, Some of these storage
centres are transit godowns,
as at Islamabad where grain
destined for the Morthern
Areas arrives from procure-
ment/storage areas of Funjab.
In general, the wheat stocks
are turned over (emptied from
the procuwement/ storage
areas) within a duration of ©
to 12 months. Emptied go-
downs are cleaned, spiIraved
with inzecticide and readied
for the next szason’s pro-
Cuirenent.

h=zat is transported in
Bags mainly by road in frucks
of 1@ mt capacity. Larger
quantities are moved on the
trucks of the Mational Logis—
tic Cell (NL.C)  and other
larger—-capacity trucks are
appearing on the roads re-
cently. Wheat tends to move
fi-om tha the sparsely Fig. 3. Bulk-storage bins
popul ated surplus wheat pro-
duction areas towards the larger urban centres through one or
more storage centres. Small centres at district level will send
grain to larger centres within the region (7 or more districts).
From there it may again be transshipped to a consuming or reserve
centre in or near the larger cities.

The usual vertebrate pests that cause damage and losses of
stored grains are rodents and birds, although other vertebrates
may be found infesting food stores, such as bats or cats. The
common  rodent pests are house mice ( Mus nusculus ), roof rats
( Rattus rattus ) and Morway rats ( A, norvegicous ), although the
latter species is rare in the tropical and sub-tropical areas of
the world. Other rodent species that may enter grain storage
structures in Fakistan and consum® and contaminate stored grains,
but continue to live outside the buildings themselves, are the
striped squirrel (Funambul us pennantz), desert gerbils or sand

o



rats ( Meriones hurrianac ) and the Indian gerbil (Tatera
indica), which was reported by the VFCL as 1living 1in grain
storage structures in the Karachi area. The desert gerbils may
become quite numerous around certair tvypes of grain storage
facilities, such as bini shells, and constitute a significant
pest problem from a food loss standpoint.

The major bird pest species found around grain storages are

house sparrows ( Passer domesticus ) and domestic or wild rock
pigeons ( Columha livia ). House sparrows can nest inside and
outside the godown structures and fly in through open doors and
unscreened windows. Figeons rarely enter the structures but are

common  outdoors, where they feed upon the grain spilled while
loading or unloading from trucks. The common myna ( Acridotheres
tristis ) is sometimes seen scavenging spilled grain from around
storage areas but is not considered a pest of any significance.
Sparrows can inflict bag damage by pecking holes in jute bags to
get to <{the wheat and cause contamination by the numerous
droppings they deposit on the bags and into spilled wheat.

The purpose of this survey was to obtain data on the degree
and severity of vertebrate pest infestations in provincial grain
storage centres and to record structural defects and management
prablems that may cause or contribute to the continuation of

vertebrate pest infestations. In addition, data were collected
on pesticide usage, frequency of pest inspections, training needs
and staffing at each centre. This information was not available

from any previous surveys nor had there been any reliable past
attempts to estimate storage losses due to vertebrate pests from
provincial food department stores. The survevys were done during
the period 19 January to 20 February 1986.

2. METHODS AND MATERIALS

Initially we had planned on obtaining a complete listing of
all the wheat storage centres from the Funjab Frovincial
Department of Food in Lahore. Such a listing was not immediately
available, however, at the time of our visit in late January and
SO we decided to obtain this information directly from the Deputy

Directors, Food (DDF) , in each of the eight regional offices in
Funjab. Appointments were made with each DDF or his senior staff
members and the information on the location, type of structures

and storage capacities of each wheat storage centre in the region
was requested. In all cases, this information was made available
to us at the time of our visit. The eight regional offices in
Lahore, Gujranwala, Faisalabad, Multan, Bahawalpur, D. G. Khan,
Sargodha and Rawalpindi were visited in a period of five days to
cbtain this data. It was found that there are approximately 274
wheat storage centres in Funjab under the control of the
Frovincial Department of Food. The complete listing of all
centres is given in Appendix 1.



Since it would have been too laborious and time-consuming to
visit all of the 274 or so provincial grain storage centres in
Funjab, a stratified random sample was used. The centres were
chosen at random from each region, drawing a 24 to 25% sample
from numbered cards. This resulted in the selection of S&
centres to be visited. After the selection of the centres in
each region, a trip route and itinerary was planned to give the
most efficiency in visiting all sites within the least time.

AN  interview/inspection survey form was used to record the
observations ard data collected (Appendix 2.). The general info-
rmation on each centre was recorded at the top of the sheet
(location of the centre, date visited, names of persons con-
tacted, number and titles of employees at the centre, pesticide
usage and frequency of pest infestation inspection, other types
of control methods used, if any, and training received and train-
ing needs). The specific information on each godown structure
was recorded in the remaining sections of the survey form (quan-
tity and quality of wheat in storage, duration of storage, method
of grain storage, structural condition, age, and defects noted,
vertebrate pest infestations and degree of severity of infesta-
tion and types of vertebrate pest damage).

The general procedure used was to interview the person in
charge to obtain the details of staff, operations and structure
capacity and age, and then to make a physical examination of
several godown structures, looking for structural defects and
evidence of vertebrate pest infestations. The degree of infesta-—
tion was determined from visible evidence, such as live or dead
animals, fecal droppings, burrows, bag damage, etc. The
definitions used to categorize grain quality, structure
condition, structural defects, and severity of rodent and bird
infestations are given below:

a. Brain Quality

Excellent - Grain without insect damage, no impurities
or seeds, and no broken grains.

Good - Grain without insect damage, mixed with some
small amount of impurities or seeds, a few broken
grains.

Fair - Slight insect damage, mixed with impurities

and/or <seeds, obvious broken grains, some rodent or
bird fecal droppings.

Foor - Obvious insect damage, mixed with impurities
and/or seeds, many broken grains, many rodent or bird
droppings, moldiness.



b. S8trcture Condition (as judged from appeaitance on outside

it 2 1 o o g e o a2 e

observation)

Good - No obvious defects visible.
Fair - Few defects visible, may or may not need repair.
Foor - Many obvious defects, in need of repair.

C. Structural Defects
Doors - Marked as defective if they allowed a gap large
enough for rodents to enter the godown when closed.
This was usually due to doors being bent out of shape,
broken hinges, guard plates missing or actual doors
missing.

Floors - Marked as defective if they were cracked (more
than 1 cm wide), floors had sagqged or dropped, if they
contained holes or rodent burrows, if grain was germin-

ating in cracks. We did not count as defects tnhe
expansion joints in the floors unless more than 1 cm
wide.

Windows ~ Marked defective if glass or screens were

broken, torn or missing.

Walls - Marked defective if plaster or concrete had
broken away fros surface, or if they contained holes or
cracks.

Roofs - Marked defective if there were cracks and/or

leaks, or with cracks in the joints between the pillars
and roof.

d. Severity of Rodent Infestations
Few - One to 1 rodents (mice or rats) estimated per
godown based upon abundance of fecal droppings, dead or
live rodents seen and no evidence of bag damage.

Medium - Ten to 25 rodents estimated per godown, fecal
droppings easily seen in spilled grain or in unswept
areas, little bag damage, live or dead rodents sean,

few rodent burrows outside godowns.

Severe - Twenty five to 16 or more rodents estimated
p=er godown, numerous fecal droppings and distributed
everywhere, obvious bag damage (gnawed holes), live or

dead rodents seen and/or numerous rodent burrows outside
godowns.



e. Severity of Bird Infestations

Few - Few bird droppings or feathers found inside
godowns, occasional sparrow or pigeon seen inside
and/or feeding on spilled grain outside.

Medium - Ten birds or more seen inside godown, abvinus
bird droppings on bags or in grain, numerous Sparrows
and/or pigeons feeding outside.

Severe - Many birds (5@ to 264%) flying inside and
outside godown, many diroppings and feathers throughout
godown interior, presence of nests inside godown.

3. FINDINGS

A  total of &4 out of the 274 grainr storage centres in the
Funjab were visitad for interviews/inspections. Actual physical
inspections were made of

194 structures, comprised Fig. 4. STORAGE CAPACITY (89@ mt)

of 17% house-type godwans,
8 bini shells and 13
bins. The total quantity
of grain lying in storage
in the 194 structures at

the time of ouwr visits was 4.1-6.9 :Xxxzxzxm_l
137,442 mt (equal ta &.8%

of total Funjab existing &.1-8.8 nggz_l :
capacity). The rated . :
capacity of the 194 struc- B8.1—-10.8 55{221___1 :

tures was 18d,0@F mt. The _ :

quality of the grain wasl@.1-25.@

judged as excellent 1in - Tj
4@. 47 of samples examined, > 25.0 E
good in 48.9%, fair in '

1#. 1% and poor in only

W.6% of all samples. The [

i I I 1
quantity of wheat stored @g.a 8. 14.0 24.8 32,
in bags was 72.9% af the PERCENT OF CENTRES
total stocks examined,

while 27.1% was in bulk

storage. Most bullk storage was done by building a retaining wall
with bagged wheat and emptying the bulk into the bagged
enclosure. In this way, godowns could contain up to double their
rated capacity. All stocks examined were stored inside
structures; no outdoor storage on plinths or under tarpaulins was
observed. The duration of storage averaged 8 months and rranged
from one week to 27 manths. The 64 centres were staffed by 178
technical personnel and 538 non—technical persons (chowkhidars
and sweepers),

14
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How well did the selected and sampled storage centres com-
pare in characteristics to the whale of the Funjab Frovincial
Department of Food storage centres? Several criteria were used
to examine sample characteristics: 1) rated capacity of grain
storage and 2) proportion of types of structures by capacity.
The rated capacity of the storage centres was cateqgorized into 7
classes, the first five each covering 2@d@ mt increments to 1EEEG
mt and the last 2 covering from 18@6H to 2SEEE mt and >2560 mt.
When the praportion of sampled centres is compared to the actual
proportion of all centres (Fig. 4), it is seen that the sample
was light on the smaller centres (up to 463 mt) and heavier on
the centres holding more than 4@@H mt. This is not necesarily
disadvantageous because larger centres are more likely to have
one or more problem structwes with pest infestations and the
quantity of grain exposed to pest infestations is economically
more important {(there is a larger amount of grain at risk). For
example, there are 146 storage centres containing 449@ mt of
grain or less (constituting S3.3% of the total), but their capa-
city is 12% of the Funjab total.

When the sample is compared by type aof structure examined
with the actual proportion (Fig. 9, it is found that the sample
is a close approximation of the actual. Only in the case of bini
shells is the sample proportionately larger. Bini shells,
however, are found to have serious structural deficiencies and
high potential for vertebrate pest infestations.

Fig. 5. STORAGE CAPACITY BY STRUCTURE TYPE

House
Type

. . (Actual)
Bins- 3%;; : . :

(Sample)

Bini
Shells

! I 1 I | 1 ! I 1
0.9 16.0 20.0 30.0 40.0 S0.0 60.0 70.0 80.0
PERCENT OF TOTAL CAPACITY
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The structure condition, as judged by an appraisal from the
outside, of the 17 house~type godowns and the 8 bini shells
examined is given in Fig. 6. The age of the structures ranged
from 1 vyear to 44 years; the mean age was 12 vyears. Forty
percent of the godowns were S years or less in age, while 1#.2%
were more than Z# years old (Fig. 7).

Structural defects
were noted in 136 godowns .
(73.174) of 1Bl esamined Fig. 6. STRUCTURE CONDITION
(bins were not recorded in 120
these categories). Defec- 11 Cor s
tive walls (94) were the .
most frequently noted dew N 189, .. S
fects, followed by floors - 99_..... el
(86), doars (&5), windows g g@_| . e
(62) and roofs (IT). De- F - -
fective doors and windows, g ‘Y- U EETRIEIRIRIRI PP
of course, are most condu- E <1270 R E:? ......................
cive to vertebrate pest in u sa_|. .. S DR
festations. Forty of the ? 45 ':k
defective godowns had only B S I O
one defec tive item, 3@ E Sa_. ... E:: ----- :ﬂ --------------
had two, 29 had three, 32 g 26 . ... RS R D R A
had four and only 3 had 16 ::f - . .tet
all five defects noted. I B D i R 0 R
There was a good correla- a A - i
tion (Fig. 8) between age
and the number of dif- GO0D FAIR POOR

ferent structural defects
noted per godown (r=.929,
P .83, (y=@.559+@.111x).

Vertebrate pest infestations were noted in 138 (71.1%) of the 194
structures checked. Fifty structures were infested with one or
more rodent species (I5 due to house mice, 27 due to roof rats
and 4 due to desert gerbils or striped squirrels), (Table 4). A
total of 118 infestations were due to birds, mostly house spar-
rows and pigeons. The severity of infestations due to rodents
was noted as severe in only 2 instances and of medium severity in
only 7 cases. In the 2 cases of severe infestation, it was
because of the desert gerbil ( M. bhurrianaes ) infesting the
outdoor areas at bini shells at Eahawalpur. Approximately 1#g
burrow openings were counted around each bini shell at this
centre. The gerbils were active in the daytime hours and were
running into and out of the open doorways of the godowns and
feeding on the spilled bagged wheat. These bini shells also were
infested with house mice and roof rats. In the 7 cases of medium



infestations, & of them were of mixed populations of house mice
and roof rats.

__..._-..__.___...._.—.-.—...._..-...._...._.-...._...._._.___-.._.—_....-.-...-—-.._._.._...._.__....._.__......._...-...—_.-—._—.._—_.—-...-«_

No. of structures inspected 194 Severity of infestations:
Rodent infestations, total S Rodents:
House mice 35 Low 41
Roof rats 27 Medium 7
Squirrels or gerbils 4 Severe 2
Other vertebrates, total 29
Cats 22 Birds:
Bats 3 Low 9
Dogs 2 Medium 17
Boats 2 Severe 2
Birds, total 118

Bird infestations were marked as severe in only 2 cases
where 164 birds or mare and many bird droppings were found inside
a particular godown structure. In one centre, only one of 5
godowns examined had a
severe bird problem.

The second case was Fig. 7. AGES OF GODOWNS
caused by hcocuse spar-—

rows and only 1 of = — T ——
godowns evamined at 9-5 yrs S S LY IS e M aL e n O e d e
the centre had the b-10 yrs

severe problem. Bird :
infestations were  11-15 yrs .

noted as medium in 17
godowns and few at 99 16-20 yrs
structures.

A IO WL T
® wf maera re e A
O R A L P

21-23 yrs
Other veartebrates

noted inside godowns, 26-38 yrs
either live or dead
animals aor their fecal 31-3I5
droppings, were cats
(22), bats (3), dogs
(X)) and goats (). r T r l T T T I 1
There was no apparent g 160 20 30 40 S0 &F 78 86

positive correlation
between the presence B nNo. oF sopowns

of cats and rats and/

o mice. What the

cats were feeding upon in most cases was not apparent, unless
they wera scavenging food scraps fram the godown workers and
using the godowns as a place to live.

yrs

4. DISCUSSION

The large proportion of godowns structures with structural

1=



detects points to the need for a preventive maintenance program

in the provincial grain storage centres. Unfortunately, the
responsibility for structural maintenance and repair rests with
the provincial Public Works Department.. In many cases the staff

at the storage centres reported they had made numerous complaints
and requests to have screens or glass replaced in the window
ventilators to no avail. Getting simple repairs to doors, cracks
in floors and walls and leaking roofs had proved very difficult.
Funds are provided annually by the Food Department to the Fublic
Works Department for structural maintenance but whether much of
it is actually expended for this purpose is problematical.

However, much could be done to remedy simple problems, such
as brolken doors, unscreened windaws or broken glass panes. Some
of these repairs could be done by the local staff if a small
amount of funds were made available to purchase the needed

supplies. Ventilator windows, particularly, seem not to be
repaired once they become broken. In some cases, the window
openings themselves were bricked in or permanently sealed with
mucd plaster, probably to make it easier to seal the building for

fumigation the next time it was required.

Fest control measures consist of cleaning the godowns at the
beginning of the procurement season, white-washing the walls and

ceilings, and spraying the walls and floors with malathion.
After the grain is placed in starage, it is inspected for insect
infestation usually

onte weekly — ar Fig. 8. AGE vs. NO. OF STRUCTURAL DEFECTS

twice per month by

the Food Inspector 8 S 189

or the Supervisor . : : : :

at each storage g 4 gg | e S T
centre. The grain : :

is usually fumi - T ////

gated with phos-
phine at the end of
the monsoon rainy
season, in Septem-

ber or DCtDbEl", or e T B IERIIIY P / ........ A
whan  necessary if L
insects appear. EJ///// : :

Fumigation is done
by sealing the win-
dow ventilators and
doors with mud-
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aluminum phosphide per metric ton of grain in storage. A S mt

house-type godown would be treated with 16¢@% to 15@@ tablets.
Three different brands of aluminum phosphide are in use in
Funjab: "Celphos", made by Excel Industries Ltd., Bombay, India;
"Detia", made in East Germany and "Fhostoxin", made by Degesch in
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West Germany. Sometimes when insect infestations appear, ad-
ditional spraving of bagged stocks with malathion and another aone
or more fumigations with phosphine are carried out. Because it
is laborious to seal window ventilators several times, they are
sometimes left permanently sealed.

The effects of phosphine on vertebrates living 1inside the
godown structure when fumigation is done is fatal, in almost all
cases. Fhosphine is slightly heavier than air and would slowly
settle into the bottom parts of the godown structure. It would
be difficult even far climbing rodents such as house mice and
roof rats to escape its effects. It is thought that thies, in
part, accounts for the lack of virtually any severe rodent in-
festations in most of the structures inspected.

All of the respondents indicated that the Department of Food
provided refresher training once or more per verr, usually before
the procurement season, in methods of grain procurement, grain
quality evaluation, godown management and pest contirnl teqghniques
including the proper use of fumigants. Training was repor-ted as
lasting from a few days to two weeks. We did not ask +o any
curricula materials regarding this training and have no real
evaluation of the guality of the tiaining giwven. The annual
wheat procurement manual issued by the Department of Food covers
many of the items menticned abave.

Estimates of Damage and Losses

In most cases, personnel at the grain storage centres were
not able to give any valid estimate of grain losses due to
vertebrate pests #cept to comment that it was believed to be
minimal. We noted wvirtually no rodent damage to wheat bags
(gnawed holes), in contrast to what may be seen in many wholesale
or retail grain shops. Rodents and birds were feeding upon
epilled grain, where the sacks at the bottom of the stacks had
split thier seams and were leaking grain. The losses of wheat
from Funjab provincial grain storage centres due to rodents and
birds would be insignificant at 9% to 95% of all godowns where
the grain is stored. The estimated losses due to rodents at the
J7% of godowns where mediun to severe infestations were noted
would still range only between .62 to @.2% of total stores per
?-month storage period. Similarly, losses due to birds in the
197 of godaowne where medium to severe bird infestations were seen
would account for only @.65 to @.1% of the wheat. The derivation
0t these estimates is explained balow.

Assume there are 10 desert gerbils (M. hurrianae) per
bini shell (as at Bahawalpur) and each bini shell contains LS
mt  of wheat. Study has shown that an adult gerbil (85 g) will

consume 11.8 g of grain daily (Sharma and Saxena 19837). At each
bini shell, therefore, @ gerbils could consume 1184 g (1.18 kg
of grain daily. Assume they feed on thz wheat stocks for 9

maonths (278 days); then the total amount of wheat consumed from

—
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each shell would equal 318 kg. This represents a loss of only

@.@B2% of the grain in storage over the 9-month period. It would
take a population of 14, @@ gerbils per bini shell to cause a
loss of 2V of the wheat in storage in 9 months! This would,

indeed, be a plague of rodents.

Assume there are 16 roof rats and 19E house mice living in
a house-type godown containing 3% mt of bagged wheat. Each roof
rat consumes about 9 g of wheat daily and each mouse eats 3 g

daily. Assuma  they feed on the wheat stocks for 9 months (274
days). The total amount consumed by the 11@ rodents in the
godown would be 1453 kg in 9 months. This represents
approximately one mt out of S@W, or a net lass aof @.207%. To

cause a significant loss of wheat in storage (2%), these rodent
numbers would have to be increased ten-fold (1400 roof rats and
16,@8# house mice). This density of rodents in such a small
Space would not be possible despite an unlimited food supply
because of increased popul ation stresses, social contacts,
aggressive encounters, etc., among the individual members.
Several studies have shown that rodent populations will not grow
beyond a certain density because of these population limiting
fattors.

Assume 20 house sparrows and 24 pigeons with free access to
@ 3d¢ mt house-type godown. Each house sparrow eats about 4 g of
w ..l/day and each pigeon consumes 25 g/day. Assume they feed on
the wheat stocks for 9 months (273 days). The total losses due
to bird consumption would be IS kg, or equal to @.%7% of total
stocks in storage in the godown. Even a ten-fold increase in
bird numbers would result in only a &.7% loss in 9 months.

These hypothetical examples point out that loss estimates of
I3 to &% due to rodents in grain storage centres are usually
grossly overestimated, since they physically and practically are
not possible due to limiting factors within rodent popul ations
themsel ves. Losses of this magnitude are possible only in small
grain stocks where % to 5 mt are being held in a space that could
accomodate say 2% roof rats and 160 to 20 house mice (such as in

& grain dealers shop). Here over a 9-month period, the 128 to
22% rodents could consume 133 to 214 kg of grain, roughly 4 to 5%
of the stocks. These densities of rodent numbers might also be

encountered in farmers grain storage stocks and comparable losses
suffered.

Even if wheat losses due to vertebrate pests are minimal,
the contamination of wheat stocks by fecal droppings, urine,
hair, and feathers can be a real problem in 3§ to 1% of all
godownss. Rats and mice can transmit to humans several helminth
and potozoal parasites in their fecal droppings, such as the rat
tapeworm, Hy¢menelopis nana and the protozoal parasites, £Ent-
amocha histulytica and Giardia mnuris. They can transmit lepto-
spira 1in their urine, which causes leptospirosis in humans.
Sparrows and pigeons can cause contamination of grain with coc-
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cidia via their droppings.

Furthermore, the contamination of wheat with rodent and bird
feces, uwrine, hairs and feathers means the grain should be
thoroughly cleaned before milling or these contaminants would
end up in the flour. In same cases, the contamination may be
serious enough that the grain should be declared unfit for human
consumption and utilized instead for livestock feed or other
purposes. In most cases that we noted, the contaminated grain
was anly a small amount of the total stocks in storage, and this
amount was usually on the floor and consisted of the portion of
the grain that had spilled out of the bags when their seams had
opened.
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S. RECOMMENDATIONS

a. Transfer authority and responsibility for structural
maintenance and repair from FWD to the Food Dept.

b. Decentralize the maintenance and repair of structural
defects down ts district level from regional level.

c. The Dept. of Food should conduct an annual physical
inventory of godown condition at all centres. The deteriorated
condition of many structures indicates to us that this is not
done in any routine manner and we suspect that an inventory of
structure condition, age of structures, and need for physical
repairs is not available at the Department of Food headquarters.
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Such an inventory would take only a few hours or less at most
centres, could be done by the officer-in-charge and submitted to
the DDF*s at each region, with copies for forwarding on to head-
quarters.

d. Chowkhidars and food inspectors need re-training in
fumigation and pesticide spraying procedures, since many times
these are the individuals assigned to this task. The use of

phosphine is hazardous and the dangers and the safety precautions
necessary should be reviewed at least once each vyear before the
start of fumighation.

e. Avoid putting stairways or access ways onto PASSCO house
~type godowns -~ this defeats the purpose of the rodent guard.

f. Use grilled doors inside the regular doors to allaow
ventilation but block entry of rodents and birds. Examples of
these types of doors were seen and could provide an excellent
means of keeping vertebrate pests out of storage structures.

g. Retain the use of the verandah cover or roof over the
loading dock and especially aover the doorways. This will help
greatly in keeping rain from entering the doorways.

n. The In-Charge should have a residence at the grain
storage centre. In this way, he will be aware of the activities
taking place at the centre. In numerous cases, the in-charge had
come from as far as 2% miles away to reach his offices at the
storage centre.

i. Boundary walls should be provided at all storage
centres. We saw a few cases where the walls were incomplete or
missing. The staff at the storage centre can never secure the

centre without boundary walls and good gates and the lack of
walls easily allows dogs and goats (and camels and cattle) access
to the storage centre grounds.

S Vertebrate pest problems should be dealt with on an
individual basis. Severe infestations of rodents should be
cleaned out with the appropriate use of fumigants and

rodenticides.
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APPENDIX 1.
VERTEBRATE PEST SURVEY
OF FOOD STORAGE FACILITIES

Districet Town Date

Name and Address of Facilicy

Govt. [] Private [] Other []

Manager's Name/Person Contacted

Number of Employees/Titles

Pesticide Application: fumigant Used

Schedule of Treatments Frequency of Inspection

Any Other Control Methods: Traps [] Predators [] Barriers {1 Other (]

Training Needs: Present Refresher Training Given: Yes (] No {]
Schedule of Training Duration of Training
Godown No. Stored Food Quanticy met. Duraction mo.

Quality: Excellent {] Good [] Fair [] Poor [] Bagged [] Bulk []

Bulk under tarps outdoors [] Bagged under tarps outdoors [] Bagged outdoor uncovered []

Structural: Type of structure Age Capacity
Structural condition: Good [] Fair [] Poor []

Structural Defects: Yes [] No [] Doors not fitting [] Floor cracked/broken (]

Wall cracked [] Windows unscreened/broken [] Leaking Roof [] Grilled doors []

Vertebrate Pest Problems: Yes [] No [] House mice [] Roof rats [] Other rodents []
Pest Birds [] Other vertebrates [] (Cats, dogs, bats, etc.)
Severity of infestation: Rodents: Few [] Med [] Severe [] Birds: Few [] Med [] Severe []
Evidence: Droppings [] Live or dead animals [] Burrows outside [] Burrows inside []
Kinds of damage: Food consumption [] Contamination [] Bag damage [] Structural []

Remakrs:

Godown No. Stored Food Quanticy mt. Duration mo.
Quality: Excellent [] Good [] Fair (] Poor [] Bagged [] Bulk []

Bulk under tarps outdoors [] Bagged under tarps outdoors [] Bagged outdoor uncovered []

Structural: Type of structure Age Capacity
Structural condition: Good [] Fair [] Poor (]

Structural Defects: Yes [] No [] Doors not fitting [] Floor cracked/broken (]
Wall cracked [] Windows unscreened/broken (] Leaking Roof [] Grilled doors []

Vertebrate Pest Problems: Yes [] No [] House mice (] Roof rats [] Other rodents []

Pest Birds [] Ocher vertebrates (] (Cats, dogs, bats, etc.)
Severity of infestation: Rodents: Few (] Med (] Severe [] Birds: Few [] Med [] Severe []
Evidence: Droppings [] Live or dead animals (] Burrows outside [] Burrows inside (1

Kinds of damage: Food consumption (] Contamination [] Bag damage [] Structural []

Remarks:




APPENDIX 2,

Listing of Food Storage Centres under the Pun

jab Department of Food by Type and

Facility
District Centre House Type Bins Bini Shells Total
Prov. Govt. Hired
Gujranwala o Gujranwala I 7000 - 2000 - 9000
o " Il 6000 - 1000 - 7000
o " III 8000 - - - 8000
Rahwali 1000 - - - 1000
Gakhar 5000 - - - 5000
Wazirabad 2000 - - - 2000
Khewali - 3000 - - 3000
Alipur Chatta 3000 - - - 3000
o Hafizabad 6500 - 1000 - 7500
Kalake 1000 - - - 1000
o Sukhake 2000 - - - 2000
Noshera Virkan 12000 - - - 12000
" " (8000 uC) - - - (8000)
Eminabad 8500 - - - 8500
Kamoke 8000 - 2000 - 10000
Total 87000
Sialkot o Sialkot 9000 - - - 9000
Mushrale - 2000 - - 2000
Phuklian 500 - - - 500
Daska 5000 - - - 5000
Sambrial 1500 - 500 - 2000
Siranwali 4000 - - - 4000
Pasrur 5500 - - - 5500
Porab Kalir - 1000 - - 1000
Narowal 1000 - - - 1000
Shakargarh 4000 - - - 4000
Noorkot 1500 - - - 1500
Kotnaina 500 - - - 500
Total 36000
Gujrat Gujrat 5500 - - - 5500
Lala Musa 2500 - - - 2500
Mandibahauddin 1500 - 5000 - 6500
Malakwal 1000 - - - 1000
Manochak (12100 uc) - - - (12100)
Total 27600
Lahore o Mughalpura 48000 - - - 48000
Badami Bagh 1000 - 10000 - 11000
0 Gulberg 9000 - - - 9000
Signal Shop 6000 - - - 6000
Raiwind 3000 - - - 3000
Total 77000
Kasur Kasur 10000 - 2000 - 12000
o Khudian 2000 - - - 2000
Pattoki 4000 - - - 4000
Wan Radha Ram 5000 - - - 5000
Total 23000

Surveyed for Vertebrate Pests



District Centre House Type Bins Bini Shells Total
Prov. Govet. Hired
Sheikhupura  Sheikhupura 9000 - 2500 - 11500
Chuharkana 6000 - - - 6000
Dhaban Singh 3000 - - - 3000
Khanqah Dogran 15000 - - - 15000
Sangla Hill 4500 - 500 - 5000
Shahkot 2000 - - - 2000
Muridke 4000 - - - 4000
Narang 2000 - - - 2000
Nankana Sahib 22000 - 2000 - 24000
Warburton 5000 - 500 - 5500
Manawala 8000 - - - 8000
Panwan 6000 - - - 6000
Total 92000
Okara Okara 9000 - 5000 - 14000
6/4-L 4400 - - - 4400
Renala 8000 - 1500 - 9500
Shergarh 55800 - - - 55800
Dipalpur 2000 - - - 2000
Basirpur 4000 - - - 4000
Haveli 5000 - - - 5000
Akhtarabad 7400 - - - 7400
Total 102100
Faisalabad PR-I Faisalabad 3000 - - - 3000
PR-II " 4000 - - - 4000
PR-III " 14500 - - - 14500
PR-1IV " 1000 - 4000 - 5000
PR-V " 5500 - - - 5500
Chak Jhumra 2000 - 3000 - 5000
Dar-ul-Ehsan 2000 - - - 2000
Sarshamir Road 2000 - - - 2000
Jaranwala 12000 - 3000 - 15000
Jhoke Ditta 4000 - - - 4000
Rurala Road 3000 - - - 3000
Buchiana 4000 - - - 4000
Sammundri 8000 - ~ - 8000
Tandlianwala 5500 - 4500 - 10000
Mamukanjan 6300 - 3000 61000 70000
Kanjwani 5000 - 2000 - 7000
Total 162000
T.T. Singh T.T. Singh 16500 - 7500 - 24000
Janiwala 2000 - - - 2000
Chuttiana 5000 - - - 5000
" (2200 uc) - - - (2200)
Rajana 4000 - - - 6000
" (2000 uc) - - - (2000)
Gojra 5000 - 5300 - 10300
Chiraghabad 1000 - ~- - 1000
Kamalia 7400 - 3000 - 10400
Pirmahal 9400 - 5500 - 14900
Total 75800




Districet Centre House Type Bins Bini Shells Total
Prov. Govt. Hired

Jhang 0 PR-I Jhang 6500 - 2000 - 8500

PR-II " 4700 - - - 4700

PR-III " 6000 - - - 6000

Chak Kurriana - - - 66000 66000

0 Shah Jewana 6000 - 1000 - 7000

Mochiwala 3300 - - - 3300

Chak No.170/JB 4000 - - - 4000

Chiniot - - 1000 - 1000

0 Rabwah 5000 - - - 5000

Lalian 2000 - 1000 - 3000

Chak No.l11/JB 8000 - . ~ - 8000

Jamiaabad 9900 - - - 9900

0 Shorkot Road 4500 - - - 4500

0 Shorkot Town 1500 - - - 1500

Waryam 1000 - - - 1000

Rustam Surgna 1000 - - - 1000

Garhmaharaja 1000 - - - 1000

Garh More 8000 - - - 8000

Ahmadpur Sial 5000 - - - 5000

Total 148400

Rawalpindi Rawalpindi 18500 - 5000 - 23500

Islamabad I 14000 - - - 14000

6 Islamabad II 36000 - - - 36000

9 Gujar Khan 7500 - - - 7500

Sehala 6000 - - - 6000

Taxila 2000 - - - 2000

Wah Cantt 7500 - - - 7500

Kahuta 2000 - - - 2000

Murree 1500 - - - 1500

Total 100000

Attock o Attock 8000 - - - 8000

Lawrencepur 1000 - - - 1000

Hassan Abdal 2000 - 1000 - 3000

Fateh Jang 1500 - - - 1500

Pindi Gheb 1000 - - - 1000

Basal 4500 - - - 4500

Jand 500 - - - 500

Talagang 1000 - - - 1000

Total 20500

Jhelum Jhelum 8000 - - - 8000

Sohawa 3000 - - - 3000

Chakwal 5500 - - - 5500

Khewara 2500 - - - 2500

Dina 1000 - - - 1000

Total 20000




District Centre House Type Bins Bini Shells Total
Prov. Govt. _Hired :

Layyah o Layyah 11500 - 3000 - 14500

138/TDA 7500 - - - 7500

Karor 4200 - - - 4200

Fatehpur 8600 - - - 8600

Chowk Azam 4200 - - - 4200

Chumbara 2200 - - - 2200

0 Jaman Shah 2000 - - - 2000

Total 43200

D.G. Khan D.G. Khan 6000 - . 2500 - 8500

Taunsa 1000 - - - 1000

Total 9500

Rajanpur Rajanpur 3000 - 1000 - 4000

" (2200 UC) - - - (2200)

Jampur 2000 - 1000 - 3000

Fazalpur 1000 - - - 1000

Total 10200

Muzaffargarh Muzaffargarh 5000 - 1000 - 6000

Khan Garh 1000 - - - 1000

0 Rakh Harpalu 12400 - - - 12400

Shair Sultan 1000 - - - 1000

Alipur 500 - 500 - 1000

0 Jhalarin 11100 - - - 11100

Chak Bodla 1000 - - - 1000

Kot-Adu 500 - - - 500

Patal Munda 9200 - - - 9200

Rangpur Codara 5200 - - - 5200

Total 48400

Sargodha Sargodha-I 500 - 11000 - 11500

o " II 15000 - 1000 - 16000

Asianwala 50000 - - - 50000

Sillanwali 3000 - 2000 - 5000

" (1100 ucC) - - - 1100

Shah Nikdar - - 1000 - 1000

" " (3000 ucC) - - - (3000)

Shahpur 8300 - - - 8300

" : (2000 uC) - - - (2000)

Bhalwal 3000 - 3000 - 6000

O Phullarwan 4000 - 1000 - 5000

Total 108900

Khushab Khushab 2000 - - - 2000

Jauharabad 8400 - 2000 - 10400

Quaidabad 3000 - 3000 - 6000



District Centre House Type Bins Bini Shells Total
Prov. Govt. Hired

Mianwali Mianwali I 500 - 3000 - 3500

0 " II 1000 - - - 1000

o Wah Bachran 1000 - - - 1000

Piplan 500 - 2000 - 2500

Mari-Indus 1000 - - - 1000

Total 9000

Bhakkar Bhakkar I 1500 - 3000 - 4500

) " II 7000 - - - 7000

Darya Khan 1000 - - - 1000

" " (2200 uc) - © - - (2200)

Kalur Kot 3000 - - - 3000

" " (2000 UC) - - - (2000)

Asif Wali 3300 - - - 3300

Mankera 2200 - - - 2200

Total 25200

Multan 0 Multan PR-I 500 - 3000 - 3500

" PR-II 7300 3500 - - 10800

0 Steel Silos 10000 - 42000* - 52000

0 Khanewal 18900 2000 8500 - 29400

Kacha Khu 3000 500 - - 3500

0 Musa Virk - - - 61500 61500

O Mianchannun 5500 2000 5000 - 12500

Jahanian 5000 2000 5000 - 12000

Abdul Hakim 13600 1500 2000 - 17100

0 Lodhran 17700 1500 - - 19200

Dhanot 5000 - - - 5000

Kororpucca 10000 - 2000 - 12000

o Dunyapur 22800 - - 20000 42800

Shujaabad 5000 2000 - - 7000

o Jalalpur Pirwala 10200 - - - 10200

o Dirapur 10400 - - - 10400

Lar - 2000 - - 2000

Basti Malook - 1000 - - 1000

Total 311900

Vehari o Vehari PR 6500 1500 5000 - 13000

0 Bini Shells Vehari 2000 - - 70500 72500

o Burewala 6000 2500 5000 - 13500

Caggoo 2000 1000 3000 - 6000

Mailsi - 2250 - ~ 2250

Total 107250

* Steel Silos




District Centre House Type Bins Bini Shells Total
Prov. Govt. Hired
Sahiwal 0 Sahiwal 6000 1500 5000 - 12500
0 Harappa 5300 3000 - - 8300
0 Kamir 8400 - - - 8400
138/9-L 2000 - - - 2000
182/9-L 2000 - - - 2000
0 Chichawatni 9000 1500 6000 - 16500
0 Kassowal 9000 2000 2000 - 13000
Igbalnagar 4000 500 - - 4500
Ghaziabad 8000 - - - 8000
170/9-L 17600 - - - 17600
0 Dad Fatiana 3000 - - - 3000
Kamand 2200 - - - 2200
O Pakpattan 5500 - 1000 - 6500
Arifwala PR 500 1100 5000 - 6600
0 Bini Shells A.Wala - - - 75000 75000
0 Ahmadyar 6000 - - - 6000
Noorpur 12000 - - - 12000
Bunga Hayat 6000 - - - 6000
Total 210100
Bahawalpur 0 Bahawalpur 5500 - 1500 - 7000
© Bini Shells BHP - - - 55500 55500
Khanqah Sharif - 2000 - - 2000
Yazman 95000 - - - 9000
Tail Wala 4000 - - - 4000
Head Rajkan 5000 - - - 5000
Chak 51/DB 2000 - - - 2000
Ahmadpur East 8000 - 1000 - 9000
Mubarakpur 1000 - - - 1000
Chani Goth - - 500 - 500
O Hasilpur 3500 - 1000 - 4500
Israni 12000 - - - 12000
Total 111500
Bahawalnagar o Bahawalnagar 1500 - 2000 - 3500
Dounga Bounga - - 1000 - 1000
Khattan 500 - - - 500
© Haroonabad 4000 - 3000 - 7000
Chak 107/6-R 1500 - - - 1500
o Faqirwali 10200 - - - 10200
Chak 58/4-R 500 - - - 500
Chak 79/4-R 1000 - - - 1000
Chak 71/4-R 2000 - - - 2000
Fortabbas 12000 - 1000 - 13000
Chak 268/HR 4400 - - - 4400
Chak 311/HR 4000 - - - 4000
Khichi Wala 3300 - - - 3300
Chak 134/M 500 - - - 500
0 Chishtian 5500 - 3000 - 8500
Bakhshan Khan 500 - - - 500



District Centre House Type Bins Bini Shells Tocal
Prov. Govt.

Bahawalnagar Dahranwala 10000 - - 10000

o Chak 12/G 5000 - - 5000

o Chak Abdullah 4400 - - 4400

Minchanabad 1000 500 - 1500

Chabiana 1000 - - 1000

Sadiq Ganj 500 - - 500

Total 83800

Rahim Yar Khan  Sadiqabad 2000 500 - 2500

Jamal Din Wali 3300 - - 3300

Bhuttan Wahin 500 - - 500

Wahid Bux Lar 7000 - - 7000

Chak 158/p 1000 - - 1000

Nawazabad 2000 - - 2000

Rahimyar Khan 5500 - - 5500

Iqbalabad 4000 - - 4000

Chak 64/NP 16000 - - 16000

Taranda S. Khan 500 - - 500

Kot Samaba 500 - - 500

0 Khanpur 6000 - - 6000

Bagho Babar 5000 - - 5000

o Chak 63/P 10000 - - 10000

Mari A.B. 500 - - 500

0 Zahir Pir 500 - - 500

© Jajja Abbasian 500 - - 500

Chak 70/a 15000 - - 15000

© Liaquatpur/89-A 20700 1000 - 21700

Allahabad 500 - - 500

Changni 4400 - - 4400

Grand

Total 106900
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