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RODENT CONTROL IN WIHEAT AND RICE: 
A LARGE-SCALE CONTROL DEMONSTRATION IN GIJJRAT, PIIASIE: I 

By Joe E Brooks 	* Ejaz Ahmad **, tikhar llussainl** 
and Shahid Munir 

A technology for control of .odent damage to wheat and riceis ready for transfer to farmers in Pakistan. Here, the mainrodents attaching these crops are the 	 lesser bandicoot rat,Bandicota bengalensis; the short-Lailed mole rat, A'esolcia indica;the house aouse, Nlus musculus; the soft-furred field rat.,
Mil.Zardia me) tada;, and the Indian gerbil., Tateran indica (Beg and
Rana 1978; Beg e; 'al. 1980; Fulk et al. 1980). 

All of these species are suscepli ble to the commonly used
rodenticides. A combination of' these poisons, both acute and
chronic , and hurrow fumnigants (aluminum phoslphide) were used onthe campus of the National ,Agri u.1 Lu ra]I Researcrh Cent re (NARC ,
Islamabad, in a successf'ul programme to reduce rodtent populations

(Brooks et al. Active1987). rodent burr'ows were reduced by 87%
in this programme in a .- month period on 600a ha area. 

Both zinc phsphlide and coumatet ralyl (Racumin) can be mixed
into ani easy to use ready-made biscuit. bait (Smy the and Khan
1980). This bait; was readily accepted by farmers for use in
rodent control in Bangladesh (Adhikarya and Posamentier 1987).Burrowing rodents wheatin fields were found to have limited home 
ranges (Poche et al . 1986 ) and lbai t.ing ornearby int o the burrow
openings was found to Ie ef feetiye redui damage thein og to crop
(Brooks, et. 	 1985).al.. This develI oped technology is ready to be
transferred to farmers grow ing gcain crops. 

To demonstrate how the technology could be transferred and to 
evaluate the socioeconomic acceptability of the technology, we

started a large-scale control demonstration in a wheat- and rice
growing area Gujrat
in 	 District. As part of the controldemonstration, 	 we used a mini multi-media information and 
awareness campaign, following 
some of the principles as outlined
by Adhikarya and Posamentier (1987). theyAs state in their

book, "In many spheres of rural development, such in
as

agriculture, public health, nutri tion, 
populat ion control and

environmerital 
protection, ..... farmers' participation is an

essential ingredient. for 
success. Wi t.lout an effective
 
information, education and commonication (IEC) programme which
 
can create or increase farmers' awareness and motivat ion, 
as we]l
as teach them the necessar skills required in rural development
activities, active cooperation may not be forthcoming". This
control demonstration was planned to do just- that, over a period
of three crop seasons, wheat-rice-wheat, from January 1989 until 
May 1990.
 

* Team Leader, 	Vertebrate Pest Control Project, NARC, Islamabad
 
and Denver Wildlife Research Center, Denver, Colorado, USA.

** Research Specialist and Scientific Officers, 
 respectively,

Vertebrate Pest 	Control 
Project, NARC, Islamabad.
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METHODS
 

Selection and Description of the Area 

The area selected 
lies approximately 9 km 
west of the city of 
Gujrat. It is bounded on 
the north by the Gujrat-
Sargodha highway, on the 
east by the Upper Jhelum SA Z V 

canal, and on theand south by paved westroads 
(Fig. 1). The area is 
comprised of 11 villages 
and covers approximately 
2200 ha. It lies within 410 
the project area of the 
Crop Maximization Pro
gramme (CMP), a PARC/NARC 
project funded by the ..., 
Italian Government. The 
CMP maintains a workshop 
near the large village of 
Kunjah, which was uti
lized as a place w!;,re C6 

ready-made baits could be 
left for farmers to 

q 
41 

purchase. The CMP has 
operated in the area 
since 1985 and has a good
relationship with, and 
knowledge of, the local 
farmers. Wheat comprised 
about 60 to 70 % of crops 
grown during the period 
January to May 1989 ,S 
along with sugarcane, 
lucerne and tobacco. By 
May, all the sugarcane 
fields had been har
vested. Rice will be the 
next crop to 
will be grown 

follow and 
from July 

Fig. 1. Map 
Guj

of 
rat 

the 
Dis

Kunjah 
trict. 

area, 

until November.
 

Mini-Media Information and Awareness Campaign
 

We planned on transferring the 
rodent control technology insevera]. ways: 1) providing a supply of ready-made baits cf bothzinc phosphide and coumatetralyl, in 100 g packets to be sold atour one rupee cost; 2) by providing awareness and knowledge
training directly to farmers at their villages; and 3) providing
some media materials to create awareness and information re
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garding the avai ]abi] i ty and 1 
uses of ready-made baits to 
reduce damage to wheat and 
rice. These were in the form
of posters and handbills. 

The mini-campaign was
 
planned with the objectives ot -__ 

1) informing farmers that
 
rodents can damage their crops

and decrease crop yields, 2)

that ready-made baits and
 
other. control met.hods call
 
reduce crop damage , 3) ready
made baits and instructions on
 
how to use them were available
 
at inexpensive cost at the CNP
 
workshop near Kumjah, and 41)

motivate farmers to take I 
 h ' 
individual action on rodent 
control in their fields. 
 Fig. 2. Placing the posters.
 

The campaign strategy used media inseveral attelpting toinform and mctivate farmers. A post er, i n Ur'du Ianua gedepicting a rat cutting wheat and sayistems "Ng"Ii1l the Rats -Save the Crop" , was put lp at- promhi rielt places il the 11villages. In al.l., 315 posters were placed in late January (Fig.
2). A reduced version of the pust 'er was pmepa red as a farmers
handbill and on tihe reverse side i,'ere g ienl the instrucLi ons on
how to use the several kinds of r':ady-made haits avai able (Fig.
3). These handbi]l]s were clistribut.ed by the researcihes ili Ie inthe fields tal.ing the damag e assessment data C - i .1 ) ami, copi es were given to farmers whe-n they purchased Laits. .Sev.oeral 
training sessions were gi ven 
to farmers at vill. lagets in the V,
 
area to explain met.hods of
 
rodent. con1.rol to decrease
 
darin ge to the wheat crop.
Posters and handbills were 
available at these training
sessions and an L'rdu-language

video cassette was presented
 
depicting rodent control and
 
the rodents responsible for
 
crop damage.
 

Ready-Made Baits 
The campaign strategy Fig. 4 . Personal contact with 

relied on having a supply of farmer. 
ready-made baits available for' farmers to pur'chase and use. Trwo
forms were provided: a 2% concen trat ion of zinc phosph ide ill awheat flour- cornmeal, biscuit bait and a 0.0:375% coneen t ratLionof coumatetral.yl (Racumin) in a broken rice hai t,. loth werc? 
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packed in 100 g amounts in polythene bags with Urdu languagelabels and instructions and were to so]d ourbe at. cost, onerupee per package. The typestwo of haiLs were availablepurchase at the forCNP workshop, and in Narc'h a second supplyplaced ,waswith the Secretary of the Union Council at Jheranwali.
 

Damage Assessments
 

TRodent damage t.o wheat 
 was measured at several cropstages; ti]]erinlg, panicle-format Lion, 
growth

and ripening.selected at. random using each 
Fields were

orU Lhe 10 smaier vi ll lagesreference point. as a(Nunjah was usednot sinceand it is a smal1 townlies on the northwest corner of the contLrol area. This wouldmake it difficult to sample and the effect of townoutward more the extendedthan several hundred meters) Transectsfollowed using werethe four cardinal compass directionssouth, east of north,and west. Starting from the villagetransect was walked for 200 m and 
periphery, a 

the first field lying riearesLtto that point was selected; another 
m, 

was Lakeni after another 100and a third after an addi tionial 100 m. The longerwas used inte,'valnear the village to theavoid "village effect", wherethe vegetable gardens and fodder crops predominate.vi l age, 12 field(s were samplc'd , except 
At, each 

was possible to use only 3 
for ehak Bai ga where i tof the 4 transects due to the extremeproximity of another village to the west. 

At each fie:ld, one observer sta-ted at the corner,steps, and entered the field 
took 10

using either 1, 5, 10respectively or steps,in the 3 fields sampled theto he on transect.second observer ;alked A20 or more steps from the cornerrepeated the procedure of" 
and 

en. ring thequadrats were selected crossing the 
f ield. General I y 3

field ini each direction,giving 12 quad'at.s per f'ield. Qu'daLts were wooden frames,50 cm. These w,:ere placed into at. 
50 by

the crop
observers right foot came to 

t e point where the
r'est. AIl . whuaL s teis were countedinside the quadrat, botLi andcut uncut and totaled.
 

Rodent Act.ivity Measures
 

Rodent 
 acti \ i ty in the fields was measured by counting the
number of acLive burrows, 
 either open burrows or freshmounds. buroc.;In some ways, this is a cumulat iv. measure, especiallyin the case of bandicoot 
burrows 

burrow mounds, but general l y, thefrom the pre\'ious month were ob]ite r-a ted, rain-washed, orobviously old notand were counted.
 

It was intended also set
to inked tracking tiles each tripto measure activi ty but constraints of time and manpowerpre-luded this measure. This may be attempted in the Phase IIprogram in rice-growing season. 
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-----------------------------------------------------------------

------------------------------------------------------------------

Evaluation of the Control Demonst.ration
 

The effectiveness of the media materials, training, and 
ready-made baits were to be evaluated by interviewing farmers at 
the end of each harvest season. Further, a comparison was 
planned of rodemt damage reduction in Fi'elds where farmer's did 
control versus those that did no control. In the 1989 wheat 
season, damage was neglig.ible unt. il the very last .1 weeks before 
harvest; consequently very few farmers took action. We also 
planned to take crop-clipped samples of the wheat from in the
fields in order to estimate individual field yields. llowever,
the farmers objected to this and we did not argue the issue. 

RESULTS 

Damage to 	Wheat 1989
 

Data from three damage assessments made in March, April and
 
May are given inl Table I. At tillering growth stage in early
 

Table 1. 	Rodent infestations and rodent-damaged stems in wheat
 
fields near Kunjah, Gujrat District, 1989
 

Month 	 No. fields Rodent Rodent Cut stems/ Percent
 
examined infested damaged total 6amage
 

fields 	 fields 

March 	 117 33 
 5 15/74473 0.02
 
April 117 76 53 438/72018 0.61
 
May 117 77 71 2216/67739 3.27
 

March, damage was just starting. It accelerated rapidly in the 4
 
weeks between the April damage assessment and the final one just 

Teble 2. Rodent-damage (percent of cut stems) to wheat fields by 
village in the Kunjah area, 1989 

Village March 	 April May 

Chak Chaudo 0.00 	 0.53 2.99 
Chak Baiga 0.00 	 1.46 
 2.37
 
Majra 0.00 0.23 3.37 
Trikha 0.00 0.04 3.08 
Jheranwali 	 0.00 
 0.44 2.9=
 
Thathian 0.10 0.89 
 3.14 
Chuknawali 	 0.01 0.63 	 3.48 
Sandha 	 0.01 
 0.76 3.49 
Saddoki 0.09 0.58 1.77
 
Jassoki 0.00 
 0.72 	 5.71
 

Mean damage 0.02 	 0.61 
 3.27
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--------------------------------------------------------------------

-----------------------------------------------------------------

-----------------------------------------------------------------

--------------------------------------------------------------------

--------------------------------------------------------------------

-----------------------------------------------------------------

before harvest in May. Damage was fairly uniform by harvest,
with 8 villages showing damage in the 2 to 3% range, dile only
Saddoki showed less (1.77%{) and Jassoki, where it was maximum 
(5.71%) (Table 2).
 

Rodent Species Present
 

The several. ro'dent. species recorded during the three damage 
assessments are detailed in Table 3. 

Table 3. Frequence of occurrence of several rodent species in 
wheat fields (n = 117) 

Rodent species 	 March April ay 

Lesser bandicoot rat 22 47 71
 
Indian gerbil 5 6 11
 
House mouse 4 	 ,1 3 
Soft-furred field rat 
 2 17 3
 
Short-tailed mole rat 
 2 	 5 3
 

Lesser bandicoot rats were the predominant species in wheat 
fields right from tillering/booting stage on, but greatly
increased in abundance during the subsequent two months. The 
other species fluctuated at various times but only the Indian 
gerbil showed an actual increase until harvest. 

Rodent Activity
 

Rodent activity in the wheat fields was measured by the 
change in number of active burrows or mounds from one assessment 
to the next. This information is summarized in Table .1. Except
for lesser bandicoot rats and Indian gerbils, there were not 
enough burrows of the other species from which to draw 
conclusions. The average 	 number of lesser bandicoot burrows 

Table 4. Average number of burrows or mounds of lesser bandicoot 
rats (Bandicota bengalosis and Indian gerbils ( Ta era 
indica) in wheat fie]bis near Kunjah, 1989. 

Month 	 Average No. of burrows/ Average No. of burrows for 
infested fields all fields (n = 117) 
Bn icota Ta tera Bnndi cota Ta t era 
bengalensis ind ion bengJalensis 11ndica 

March 	 5.5 3.2 1.1 	 0.1 
April 	 5.8 2.2 
 2.1 	 0.1
 
May 21.1 1.9 11.1 	 0.1 
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-----------------------------------------------------------------

-----------------------------------------------------------------

-------------------------------------------------------------

------------------------------------------------------- ------

--------------------------------------------------- ---------

increased 	little from March to April in fields
infested but
 
doubled in all fields. 
 In May the 	average number of bandicoot
 
burrows increased sharply in both infested fields and in relation 
to all fields. In contrast, Tatera indlea burrows decreased 
steadily in infested fields from March to Nay and never averaged 
more than 0.1 per field for the entire area. 

Plant Density and Rodent Infestation 

Plant density (number of stems or tillers/sq meter) was 
highest in March and decreased regularly until near harvest in 
May. Rodents showed no preference for fields with higher plant 

Table 5. 	 Plant density and rodent infestation in wheat fields 
near tiunjah, 1989 

Month Infestation/Density class * 1 	 2 3 4 5 6 7 Totals 

March Infested 	 0 1 9 If5 210 1 33 
Not infested 1 8 22 	 29 15 5 3 83 

Totals 
 1 9 31 39 25 7 4 116
 

April Infested 
 0 6 23 31 15 1 0 76
 
Not infested 2 5 12 15 5 
 2 	 0 41
 

Totals 
 2 11 35 46 20 3 0 117
 

May Infested 0 11 27 33 4 2 0 77
 
Not infested 2 20 5 0
5 8 0 40
 

Totals 
 2 16 47 	 41 
 9 2 0 	 117
 

* 	 Density classes: I = 50-99 stems/in2 ; 2 = 100-149, 3 = 150
199; 4 = 200-249; 5 = 250-299; 6 = 300-349; 7 = >350.
 

densities, as judged both by rodent-damaged and rodent-infested
 
fields. A summary of the plant density and rodent-infested
 
fields for March, April and May is given in Table 5. A chi
square test for each month revealed that there was no significant

shift into higher-density fields in April and May (chi-square

6.53 and 12.1, respectively; p = 0.75 and 0.25, respectively).
 

Farmers Interview Evaluation 

Altogether, 111 farners were interviewed. To the question,

"What types of pest problems do you find in wheat?', 98 answered
 
rodents and 66 answered weeds, while only 14 said birds, 7 said
 
insects, and 2 named porcupines. There was some overlap since 
sometimes several pests 
were given. To the question, "Are rats a
 
problem?", 80% said yes anid 20% no. The levels ofsaid 	 given
rodent damage to wheat va, i -d from none to 80%; most reported 1 
to 10%. Many farmers agreed that there was much less damage this
 
year as compared to previous years. Farmers doing rodent control
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this year or 
in past years were 73% of the total. Of those doing
control, poisoning was 
done by 89%, watering (pouring water into
burrows or irrigating the field) was done by 12% and 11%Quranic exorcism. (A local used
holy person repeats certain Quranicverses over sand. The farmer then takes the sand and spreads itin the field. The rats desert the field due to the influence ofthe Quranic sayings carried on the sand. ). Many farmers believein this method. Di ggng rodentout burprows and the use of catsand dogs as preda tors were practiced by a few farmers,
 

The media-awareness 
 mini campaign was reasonably successful.One-third of the farmers were aware of the availability ofready-made baiL s of theand, these, 65% had learned of them throughthe posters. Handbills, personal contact and learning of baitsat the CMP workshop or the Jheranwali Union Council office made 
up the rest. 

Eleven (10%) of the farmers had used the ready-made baits.Ten of the eleven reported the baits were effective. Nine of the11 thought pricethe (RS. 1.00/packet) was alright, one saidcheap and one said expensive. Most farmers used the baits attillering arnd booting growth stage.
 

Fifty-six percent of farmers
the thought that wheat and ricewere equally damaged by rodents, while
damaged. Ten percent thought 

21% said rice was more
wheat received more damage and 9%said sugarcane was the most damaged crop in the area. 

DISCUSSION
 

Despite the availability of ready-made baits, very fewfarmers took rodentany control 
season. Much this 

actions during the wheat-growingof inaction can be attributed to the low levelof rodent damage to wheat until after firstthe week of April.Then, as grain filling and ripening set. in, rodent damagedrastically increased. At this point it was virtually too lateto do anything effective. 

Another reason for lack of control activities is thatfarmers in many cases, did not believe their fields weredamaged, until beingwe showed them the burrows and the cut stems. Afail ure to promptly and properly inspect their fields was
evident. 

We think the drastic increase in tiller cutting took placemainly because of one 
factor. Thme sugarcane fields were
process of bejng harvested from January onward, 
in 

but harvestessentially was completed by late April. The cutting of caneleft many bardicool,-infested sugarcane fi elds and ratsbare theliving there simniply moved out into adjacen t wheat fields. Thesteady increase in bandicoot infestations from March upItil May
supports 
this contention.
 

The amount of rodent damage recorded, 3.27% for the totalarea, is consistent with previous damage assessment data reported 
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by Fulk et al. (1980) in Pakistan. They estimated that least 2

to 3% was lost to rodents country-wide in the two years of 1978and 1979. Obviously this was a minimal damage inyear this areaof Gujrat. Rodent damage to wheat may vary year 
to year. For

example, Beg and Khan (1977) surveyed the 1977 wheat crop in

Faisalabad District and found 7.5% of the cut by rats.
tillers 

In 1978, they found that rat-cut tillers in Faisalabad averaged

6.8% at 20 days before harvest (Beg et al. 1978). In other
districts they surveyed that year, damage varied from 2.6%
(Sargodha) to 4.2% in .hang. Damage varies due to the seasonal 
effects of climate on rodent populations.
 

The mini awareness and motivational campaign was reasonably
successful. To have 33% 
of the farmers in the area aware of the

availability 
of ready-made baits was considered a good

achievement, considering the limited efforts that were 
made. The

posters, obviously, had been seen, since 65% of the farmers whoknew of the baits had learned of it from the posters. Handbills 
were not nearly as effective but they had had limited
distribution. It hearteningwas that for this first effort 10%of the farmers interviewed had used the ready-made baits. Thisproportion of users would have been greater if the farmers had
perceived the rat damage to wheat as being serious, as it
apparently was in previous seasons. We didn't stress enough inthe farmers training that they should inspect their fields for
rodent damage every week of so theduring growth stages frombooting on th ripening. Many farmers were unaware of rodent
damage to their fields until it was pointed out to them. 

Conclusions and Recommendations 

The mini awareness and motivational campiagn was considered 
a minor success. Room for improvement was noted in the ofuse
the poster, however. We used a rather conventional approach and 
a standard saying, "Kill the rats Save- the crop". Some farmers

said they saw the rat cutting the wheat on the poster but
couldn't read the Urdu words. But the poster failed to bring

the curious response we had hoped 

out
 
for. It was too

straightforward. For the second phase campaign we plan a"ridicule poster" (Adhikarya and Posamentier 1987 ) , maketo 
illiterate farmers ask a friend what it 
means. A large rat
sitting on a protesting farmer or a group of rats dining with 
some children who are crying and have empty bowls might be used.
 

The same comments go for the handbill.. More of these should

have been distributed. A handbill to
needs be designed that
 
conveys a message to the person who can't read. More graphic
illustrations are needed.
 

Whereas we reached 33% of the farmers in the awareness of
ready-made baits, we found that only 10% of the farmers hadpurchased and used 
them. This provides us with a baseline.

During the second phase in the rice-growing season, we will try
to reach at least 40% of the farmers with an awareness message
and have at least 20% of the total purchase and use the baits.
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More farmers training will be given. Our target 
is to give

training to at least 100 farmers in the area. Part of thetraining will be given 
to the importance of inspecting the grain

fields for rodent damage 
on a weekly basis.
 

Another idea 
we will use is to annouce the availability of

ready-made baits 
from the mosques at the several villages in the
 
area.
 

The Punjab Department of Agricultural Extension will beinvolved in the second phase. 
 We will have them put on several
 
farmers field days in the 
area.
 

A video cassette on farmers' methods 
of rodent control in
rice fields will be prepared and 
shown as part of the farmers
 
training.
 

The second phase of the control demonstration will build 
upon the findings of 
the first phase, both mistakes and
 
successes. 
 A better attempt will be made to reach persons who donot read. More forms of verbal communication will be used, such 
as audio cassettes with music and dialogue. More graphic
illustrations will be used in posters and handbills. Directtraining sessions for farmers will be increased. It is hoped
that these measures will better reach the target audience. 

Summary 

A large-scale control demonstration of rodent 
control in
wheat and rice was initiated in January 1989, 
to run for at least
 
three crop cycles, until May 1990. 
 Ready-made rodenticidal baits
 were made available to farmers at nominal
a cost. A multi-media
 
awareness and motivational campaign 
was held duyring the first

wheat season. This 
was done to acquaint farmers with ready-made

baits, their uses, 
and the need to reduce rodent damage to wheat
 
to increase crop yield. 
 Posters, handbills, video cassettes,

personal contact, and 
farmers training sessions were used to try

tc transfer 
awareness and motivation to use 
the new technology.
 

Wheat damage by April 1989 
was minimal (0.61%), consequently

very few farmers did rodent control. By May 1989, just at
 
harvest, damage had increased to 3.27%, largely, it was thought,

due to an influx of rats from harvested sugarcane fields.
 

One-third of the farmers 
questioned in evaluation interviews
 
had heard about the ready-made baits, mainly through 
the posters.

Ten percent of the farmers interviewed had used the ready-made
baits in their fields. Ten out of eleven said the baits 
were
 
effective.
 

Recommendations 
are made for strengthening the control
 
demonstration in the second phase, rice-growing 
season, from July
 
to November 1989.
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