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Damage by Bandicotabengalensis to gi'owing wheat in Bangladesh 
and methods of control 
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W hetis in incrcssingly importaint dry-scasoirr rl ;n 1' Ri idillii ,c-llscd%ildchlr 
primaciri-y by Pa.dic en, . it the wheot crop I 1 49 , icst"i roiisrivcVs 10 
amount tr 12 F4,*.r";rT=sf 77 1:0)0t ns. ,s'.,., 

9 7
rid,liiUiiri iei.n-c tls'rrc r;indon sclceion

of ircas. villages and fields in bcsivrscyed, Quantitative e;rirnatcs wecrcim;deP toin;mcti;il cotnts 
of cut and rtlnu wheat items 1:1 qtidrats Iocaicd on tratisccts ling ficlId di;ign;ils. Dwiniagc
bcforethebooting stage of mati.rity remained Is. thin I I biut incrca.iid i; pidly from 2 to
12% between 6t) and 120 days a tcr sowing were dcs clod hIor scp 'v inidividual 
farmers. Thesc rely on plicig 5 to (I V .r al:,_ :hicak s ilto .. ici ai liit;;rtv ipening
in fields.Farmers tsing these baits icdiuccdinagc by'12; ivcr thrstiiIiimcis that1did nothing
orused Ioeally-availabldcn ni gofcsicii'iri vi.rrkcrs and pl.iii protectionisa :tors 
in irnelrodi of rodent darage assessmcnt and control it untie, way. Lirgc-scailc ,lal~igc ag.. ssncnts 
and daimage control rc plan cd fortilencl st'coui,.using zinc phmphide h 
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1. Intioduction 200 m from tile village center. In 1982. fiel w:re selectedfrom 
p:esct automobile routes in certain thai;u;s. ,topl-ing every 2 kn
and taking tlie neaurcst theroad oi eich2 fields side rnd 2 fieldsWheat is becoming an increasingly importan" grain 100 m distancL from ihe stopping po;nt. 

crop in Banglad' sh Along with the increase in area In each Ficld. 2 rirws of 5 quadrats caich. mc;tsuringby 100,
planted to wheat and ;tsrise in production has come cm. wci laid alung thelength (if thelield. 

50 
Flichiranscct row was

.icatcd
one.ihird
an increase in rodent damage to the growing crop. Prior 1992). In 
of tile[iclid width infrom tile cdgc (Poch cl il.1981:nd 1982, five 50 by IN) cii pIts wire taken ott 

to 1979 no estimate was made to wheat a transcci diagonal. All ',lrc.at 'tetu. cutand uncut,of losses the ;long thefield 
crop caused by rodents. Damage assessments carried out were ciuntcd -vthin th sampled quiadrii mid thelstagc if crep

irtturitynoted. In a;scsisng f:rmcr-usc tit rden!iciIcs, theFarmerin four wheat-producing districts in 1979 gave an wos otinc cd aftcrIh:darrage ;ssessment ti deteriw: if lc usedestimated loss of 12.1 % of the total crop, amountir, the Pre-packaged halt, used rrhermitrcri~ils or didnothing (Ficdlcr 
to 77 000 tons worth U.S. S 13 mi!lion (Pocd'- et al. ci . 1981). 
1982). le effect .ifdamigc tinvield wa csluticid ir 20 ficl-Is ('ioch

l ;t 1982) ill oin5 \Rat damage to growing wheat is caused primarily by equidistant by cutting piiuclcs I in' qi;tuirais spacedon tic Fielddiagonrial altcr tileniuilc t' c utand jncut
the lesser bandicoot rat, andicota bengalensis, which slems was noted. Paniclcs wrre dried. threshed by hand and weighed 
occurs throughout the wheai-producing areas of to thenearestg. The obcrvcd yield ('ill irotntial yield(Yp)

were compatred for each field. Polential vicld wis calculaitcdBangladesh (Poch cology ;Igrainset al. 1982). Studies of the N/n where Yo was [heweight harveed, as Ypn was
 
of B.bengalensis in wheat fields in Bangladesh were made th,number of undaimaged panicles and N %%as tire totalnumber 
in 1979, 1980 and 1982, and during 1981 a large-scale (,fdamaged and undamaged paniclc (Girint 1972).
demonstration of farmer-use ofpre-packaged rodenticide 
baits to reduce rat damage to maturing wheat was carried 
out. The results of these studies are reported here. 3. Results 

2. Method and materials Rat damage to wheat in 1979 was during thelow 
tillering stage (7 to 60 dj; the average percentage of cut 

Wheat ficIds were selected for damage assessment using random ic s for all remaining under 1/ until the cropsfields 

sampling procedures. In 1979. districts, thanas and villageswere were 60 days after sawing (Poch- et al.1982). At thenumbered on maps and drawn by lots. At each chosen village. 8 booting stage (60 to 75 d) ;ind lipItl harvest at 120 d,ficlda were selected along 4 transect lines at distances100 and damage increased fromcIf rat 2 to 12 . )acca District 



I'Brorok,.
136 	 ./. 1'. Sultana S R.At.' oIi/ 

had the highest damage and .Jessore the lowesl (Table abundance in wheat fi:hdhas been reported hy Pot h 
I). Damage has been shown to vary from seasoil to scason ctal (1982) and Noted bV Brook:, etal. (1982) as given
(Pooh cttal. 1982, Posaieutier & Alain 1980, Fiedier inTable 2. Rats begin cuttig 'rid storing wheat panicles
et al. 1981), muosuly depending upon the distribution and Irom ihi hooting sage oil.Prior to that they do,sonic
abundance of rainfall 	during the growing season. The cutting of wheat ICavs Mird sterns, some for food Iand 
low damage levels recorded in 1980 were thought due sonic or nesting niate'rials. Sterns are felled by cutting
to heavy rains in the spring that flooded many fields, their bases from 4 to 15 cnmabive ground arid the base 
forcing rats out of iei. burrows (Poch,' c al. 1982). 	 of tie parnicle is cut frot the stem and stored 
The effect of irrigaton in reducing rat damage or 	 underground. Daniage is most sevre in the iinmediate 

proximity of 'Ire burrow op,:oinris, cut stem1s decreasing 
by 50 % bc ond 2.5 in distance and dropping shlrply 
beyond 6 in (Poch ci al 1982). Damarige is highest

Table I Rode.rnt daradge to rri.rLurc eve disrricts 	 ht. snie Itwheat in alr 	 in between entrances to burrosi, '.ystei, istarglide.hl 197'9hla fr imPo..hci al(1982i. 1980 frorn I'sa. 	 apparent that /rl'ioi i rage., illclose proxiiity tc 
menlier & Al,,m(1901 	 1981 frorrand Fiedler cial. (19XI1. its burrow openings. 

if daiiag" 
filds l)acc ('omilla Phrli Jf::sore iii 6 districts sampled in Haigladesh (Table 3). Damage 

was lightesi in the nrthwcst rn districts oiDinajpur, 
1979 119 14.0 13.0 12.5 70 Rangpur and Rajshah, and heaviest in Dicca inlow-

Year No Percent 	 Rat danage to mature wheat iii 1982 ac!aged S.4 ( 

1980 355 5.0 1.5 5.0 1.3 lying soils that are flooded during the -)onsoon season.1991 169 9.1 5.7 ­ - Thc 1982 estimated harcst of'wheat inlBagladesh was 
800 000 tons. The loss to rat damage conpri.ed 73 000 
tons valued at U.S. S 15.7 million (Brooks ctal.1982).

The effect of damage on yield showed that at th.Table 2. Rat infestation inirrgated and non-irrigared (rainfcd) wheat tilleri-ig stage, stem cuting had little impact on yieldfields in Bangladesh, 1912 (Brooks ci al.1982). because of conpensatory growtli of the wheat plant 

(Ilaque et al. 1980). From booting on, hovewer, the effect
Type of fild No. rat-infested No. notrat-infe;cd Total 	 of stem cutting on de reased yield becomes more 

profound as crop maturity approaches. There was found 
Irrigated 22 34 56 to be a Fttong relationship (r = 0.978) betwecn rat­
Non-irrigated 	 138 43 181 damaged stems and yield loss, expressed by tire formula 

Y = 13.12 x - 17.38, where Y is the loss in g of whcat/ 
tTotal 160 77 237 m and x is the percen7 of cut stems/m' (Poch: et al. 

1982). 
A demonrtration of reduction inl rodent damage to 

wheat was carried out in Line thana by the Vertebrate 
Table 3. Rodent damage to mature wheat in several districts in Pest Section (Fiedler ti al. 1981). Pre-packaged zincBangladesh in 1982(Brooksctal. 1982). 	 phosphide bait cakes (2 % a.i.).proJuced at the 

Vertebrate Pest Laborator%. were sold to wheat farmers 
Districct No.of No. of cut Total stem Percent at cost at tihe thana central rar'.et. Farmers were advised 

fields stems examined damage to apply baits into the burow openings from tire booting 
stage of crop maturit. on. or whenever the damage level 

Dinajpur 34 582 15266 3.8 in fields became noticeable. A 100 g bait package was 
Rangpur 1 179 4 101 4.4 usually sufficient to treat on average field cf less thanRajshahi 30 456 10943 4.3 	 0.1 Ia. Random surve.,s of 51 heat fields just before harvestT-ingail 76 2042 3040 6.7 were made and it was d.terrneimd if the farmer had used 
Doicca 55 409
Comilla 1030 25 504 16.130 ..S 4M,: 7.7 the pre-packaged bait. had used other locally-available

rodenticides or had done no control. Results of these 
findings are given in Table 4. Twenty farmers (18.5 %)Totals 237 8388 99 724 8.4 	 had used tire zin: pn,.sphide bait in their fields. Their 
level .fdamage was sol, 28 % of that of farmers using 
other rodenticides or Joing nothing. This reduction in 
damage was achieved *,ith very little supervision of theTable 4.Observed ratdamage tomature wheat infields
Tiana, farmer-treated with prc-packaged zinc phosphide baits, within Gazaril farmer. The simple instructions given at the time of bait

other rodenticides or with no treatment (Fiedlcer ci al.1981). 	 sale was our only cs.ntact. The rest was achieved by
the farmers on thci c- n Fiedler cl al. 1981). 

Treatment No. or Cut Stemts Percent The cost/benefit a.-.als is of this trial was made. It 
fields stems counted damage cost the farmers ab,;._. C.S. $ 0.75 to treat I ha with

zinc phosphide bait. The benefit gained was a saving 
of 72% of the avera p: of 9.1 % loss of wheat, whichZinc phosphidc 20 334 12752 2.6 	 in 1981 would have .. mnounted to 130 kg extra wl.eat/Other rodentitides 8 432 4 120 9.0No poison 80 4480 48523 9.2 ha, worth U.S. S 22. 	-5 The cost/benefit ratio is I to 
30.
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4. [,.-'Lussion 

C. - ed rmearch on rodent daimage to wheat and 
de%,.-: of control is-i":,.nt of methods being done by
the -:-.r iate Pest Section based at the Bangladesh
Agr,... 
al Research Institute. Ioydebptr, Bangladesh.
Ann .Irveys of damage to the wheat crop is carried 
out -.-- :,:ndently both by the Vertebrate Pest Section 
and the Bangladesh-German Plant Protection 
pro,, - -­, based in Dacca. Training of cxtension and 
plan. .'tction personnel throUghout the country has 
b . by the Bangladesh-German progranme, whil,
V'or' , fo- agricultural scictists and extension and 
rese:- ­ :,rsonnel have ben held by the Vertebrate PestSec'. 
 - ttertnpts arc being joined by both programntnes 
tOo -. a vertebrate pest conttrol curriculUl at the 
M -- ". -nghAgricultiral University at Mymensingh t 
Th- -7 -1 is being coordinated by the Bangladesh
Ag s -- '-l Rsbearch Cooncilnatd ac. ti angadhAgr, --a]Research Council at Dacca. 


Much rernmains I, be done before real countrywidereduction of rat dammage to wheat ctn he accomplished. 
Largc-scalC fisrluulatior of zinc phosphide bait cakes 
should be undertaken by private enterprisc and a 
cotmtiry-wide distribution network bc established in all 
what-rtroducling districts. Farmers ar_ eager to pu.cha.e
effcctivc baits at notinal costs and they know how to 
use them. Another pressing problem is to establish a 
predictive model of years in whi:h damage to wheat 
will be abnormally high. Generally this can be expected 
to occur in drier than normal wheat-growing seasons. 
Along with this is [hc nieed to further refine our methods 
of assessing rodent damnage to wheat crops. 

A( 4whcldgenI'nt.1 Support for thestudicr:cviclWed i tits r epot 
,
asprovidl by tire ttangladesh Agricultural Research institute. the 
S Agency fir International 'AgricultuialDevelopment proIce;

iccrh,Vertcrate Viest PASA 'f/IING-X.t-1-78Component', 
ind theI)cttcr Wildlife Rtscarch Center of the U. S. Fish andWildlife Service. 

References 

Bro, , Suhana. P. & Siddique, M.A.B. 1982: Rat dantage
1982 wheat crop in Bangladesh. - Bianiadeslt Agric. 

v Inst. Vertcbr. Pest Sect., Techn. Rep. No. 16. 
FIe:', .Poch8. R.M., Sultana, P. & Siddique, M.A.I. 1981: 

.,:nmonstralon of rodent contirol in wheat in Gazaria 
-.,ra. Bangladesh. - Bangladesh Agric. Res. Inst., Vertcbr. 
"-:Sect., Techn. Rep. No. 12:1-7. 

Gome: ,. 1972: Techniques for fieldexperiments with rice. -
Rice Res Inst., Los Banos. Philippines, 46 pp. 

Aaqn, v . Sultana, P , Mian, M.Y., Poch6, R.M. & iddiquc, 

hi A.t3 1980: Simulated and actual r t damage in wheat 
-- t.Ingladc lt Agric. Res. Inst.. Vcrtcor. Pest Sect., lechn. 
Rep.No. 9 1-20. 

Po'hU. R.M., Mia. M.t., llaquc. M.E. & Sultana. p. 1982 Rodent 
danage and burrosing clracteristics in tangladesh wheat 
fields. - J Wild. Ngmt. 46:139-147 

Posamcnticr, If.& Alaim, S. 1980: Rodent damnage and control in 
wheat in Bangladesh during the 1980 season. - Bangladesh 
J.Zool. 8:99-11. 


