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S11/,110:~? lHat cliiae t t an is$se ill:i ( t, lI(96 la)il"Id sricts ang'i t lsh. Ill an 
apIpri a i lf'i 15,000 WiIict sI emis, o:il Y 1% welt' cut hy ritts h fiie th~e bo)ot inig growth stage, 'iTe ci i: itry

sti. ate. in 12.11, , iwide. rit-dili"t e . mia re deat was 77,101) tns o giain destroyed before hiirve-st. 
Whea iotl is atti)ibitalile 1priolitrilv to tile lesser hainhicoot rot (1aodh'ota, b'uigolcii). Dlliage was 
hIltlv Cri with stui ndeiii. Yield iss and percelit rodeit damiage weit ailso corelated,. 'ieRtMIiteiul 
av ra e NiS ,0 l g was u 	 1t1of s 0ae%. pBafiel' s g1,795. kita . Seeinteei per tePe iged teii S 11 t1Vh lide 
I0IM %tvI, wAr . were ishtear gruiiel. t m I rat orr teints weHASUE, LItwe uIt esser icot iii s 
icNcavieI fil tih. coiters ofl wheat fields,. The' nii borrow lenugth was 40',2 ii,. iiid stonage cliaiiihers 

iia, lcontainedN IutoulAB as 1' kgIi cdwa Reat iuche, Vreate Puaestwscore'J witue n 

active, borrow ,,'vsteuuis withi ii fiuelds 

Various \'Itelhate pest species cl Se.t 
seriolts lropIosses tl iroughot I sottithet'n 
Asia, ad lro entitril'estaions ari'e IttaJol. 
pi'obl ett ill tnost 'ild dCro~ps. ile pii ci-
al:-:t 'L t,(lt'with it. Batiglesih Y.he .hi~hh 

fields are,lt 'owitg Mitiridite, ptitam'.il 
the I' et. dcoot rat (pets. o.ser'.). Ill' ball 

ad(litiont to 'hat it coltisties dutrling tih e 

J owin0t g SeSot1, tile t (I[ Ltit digs l'l 1110-teC 

it ndet'g'otlld bit 'row svstetns a'id caches' 

atge attiootrlts Although ttay 
in'ti,.erlts c'1 plait oftconsiderlable loss of 

r'ice antd wheat in the ir' fld(Is, the ptesentt 
si dy ptov ides ile fist ilfot'tatol. (It 
the tiinatilide ,11d XteLt titfthe' loiseina r 

' alh aesh(i..ootrci rs. 
Wheatt'itdl t t iot inl. tligdeshd'is ii th-

-olll grn ptcp lIitgttc' iltttogy a'log 
lhr'met's. Bet weent the 1977-78 ani 1978-
79 (1) satsons, theh. areat tidet'tIiva-
tiony itreaseI f' ott 150,000 to 291,000) 

ha.The tt'aditiotal (hv-sasolttl BornHrIc 
Cn up (j at t-N Iay) is tnt teli iote di Ifict tIt to 
(i.tltivate hecanlse it reqtt ires ' t'eiti i'-
Sigatiit, tost fwhich is done lb hattd. 

\heat re(tires little ita II ivati aand 
S ,wateriantg a'ina' broadealstitOg. Ylrds over 

:: lit. rh( [rtlii()ml l~oo ,(~y-tr~s01 tt, 
'I t'n~l (.~~- t)i llLh Il)t if(tl t 
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her last 4.1etrs halve i Ir'h se l'1 'oilrt 
average of1'1.43 1 to 1.939 totIs/lmt, reflect
itg potit(utionid aptalehigh-yieldin'g 
varieties. 

Ilt Oblecti'es of, this stitul were to 
(qliaitik exten.t of d aiel ill, t th 	 I(i(lo 
wheat, id tlIy 'which d trodnspecies 

were callstig iost of tile(ltilage, and 

dt;Itei'll tiehe e\''ects of, stem ci tti oi lt 

yield. The steni is dleed as that )ot.tio.. 

of' the plant that gives rise to a pan ice 
(ie., see(d eadI), 1,Xistiog methods frt 

r(lmo assessitents in lheat It'e [ew; 
rhowever', itdra atid Sagat (I98)examl

illiVtti iheloi.,t.tdria, anlid Khokhar 
a. (tit'l, t'ep., FAO-Vertebr. Pcst 

were 	 Workintg Pal). PA K/71/554, 1979)
 
cldlticted similarsttedies in t
Pakistan, 
Support f'or this stotsVdyws ptovided by 

the l)'igl adesh AgricIIIti ral Researeh Iltl
stit twd the U.S. Agency fotr Inrteaim
tional Developent pI'(lect "Agiictlhtiar 
Research, Vertebrate Pest Cottipotiltt," 
PASA II)DMNC-0003- 1-78. A. Nhuatitt I, 

. Mltttat 11, 1).Mill, atd J.Lihay as
sisted iii\various aspects f')the fieldwork. 
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_______________- -wheat fields we~re sampled for- each 

1*11m1uf inmterviewe'd (S/village), resulting 
it 25.6 wheat fields assessed Im rat dai. 
age. Fieldl size averaged 0,62 ha (range 
0.05-i.5 ,), and icl u ele(various growth 

----: stages, Alladditional 17 fields were sam
)ledI as part oother studies: (1) 20 fields 

.. ..	 YielI (2) 10 fields assessed il a1ur
study, awl (3) 17 fields sam

pled illihati re wheat irom 2 thanas in the 

Comilla District, which, when iifitially 

U A Arow%-(lammage 

JESSE i had ti leriII 

.,Wi teat stem density varied amllong 

HE 
Cs.)ML'A 	 ex11111 mied, . w heat. 

,j 
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d"*'° . 

Fig. I Wheat-producing districts in Bangladesh selected 
for rat-damage studies. 

drafts of' the mit iscript. \V. Dusenberry 
aumd Ii. I1ngemnati pirovided editorial a1d 
statistical assistanct. 
METHODS"cause 

METHODS " 

Eight thaas, 2 f'rom each of'the taJor 
\\-heat-producli fig districts of' I)acca, Co-
m illa, Palma, and Iessore, were selected 
ritnd0nh' Iy'roui district inaps, aud villaLes 
within ,ach thana were iminIiered fFig. 
I). Flouir villages we ranoditoly choset 
pt' tltlna, and as part of' a larger study, 2 
farmrs per vil Ig.ige w'e selcted at m'ari-
d111 and iteCrviewed tsi ng a staildlard 

c- V0110 
Ih'ate pest problems. Ii f'ormm itiont waS of)-

: Illestiolm oire lcer itilg 'trt-

1 

taimed on \,trel 'atc t s speies presett, 
ciops (Ila naged, Crop growth stages dam-

* 	 aged, pest conmtrol methods lised by 
far'"es, .rail stom'ag pi'obleims, tld 
farmmmer inttC'est in pest coiti'ol. Fonr 

fields deplding on the antttnnt of, seed -
Iromadeast per unlit area (recoimended 
lO) kg/ha), qualitV of' seed, type of soil, 
amotiiit of raitall oi irrigation, amid the 
inconsistent alliount of manuulr or f'ertil
izer applied. Within each wheat field, 10 
100 x 50-cm Itaidrats were examined for 
nit chlatage. 'I'wo rows of'5 quadrats each 
Vere spaced proportional to the length 

amid width ol'tioe plot. Total stems and the 
numtlnber oft rat-dauagecd steims were enu
inerated within each (fuadrat and tile per
cent damage determined. The outer I ill 

of' the field perH neter was eliminated be
of frequent goat danmage. 

Field sallipling was conducted f'romt 
I)ecember 1978 to April 1979; Each field 
sur\'vc(d was classifled accordi g to days 
aftemr l)hating. :After tile stem counts were 
made, each field was assigned a class rel
ativ'e to the mean stein denisity per squareC 
neter, Forty of'the fielIs sampled dooing 
fhrinler interviews in the .essoie and Pab
im districts we ic examined for diff'er
emCS i daila.g I ees betw\,een it'igat,'devels
Mid n11ttirr igated 1)o0k. T p in ,fireC, 
floodiig, alnd hum'row excavatioin were 

mmsed to Ca)tluli'e i-ats to idenittif'y tIe 
species pestsu t. 

'he (.'f'ect of' rodelnt sten ctitti ng on 
wheat yielId was evaluated in Gazaria 
T'han; of' te Dacca lDistrict. Tx\'enty 

.1,\\tldl fltlt. '. -1(l ):Iq 2 
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fl( ls with \,ia degrees of' rit diai odge slicets. i opeil burrow ell-Plhigd land 
W\ere Sclcted. Fiel d diie IsioiiS were tralces \eree Coil iittd Ind the br ."ow 
imeasured and the length olt lie dlia gold areas' Classified as tililliel, storage Chaii .
determiied, Along I diagoial, .5 eve:lv )ler, or nest. NMieaso'eInenIs (11in) Were 
s paced siMi lare- (1111d rats were ex- aiboit I-in intervals of' linear cxmeter taken at 
Saliii(ld, alld the numbler ofcuot and ulnut cavation for burrow diatieter and depth 
stetils were coolnted ill eauh f llad'rat. (firoll the groulmlld sut'"Ice to the top of the 
Il Aest., et I.).7'(rpres. ;- ()1t - row),-Contents )-of storagequadrats c'Ii tI'-

field sallipled. In the first 10 qM(IIrats hers were ideiHtified, air-dried, and 
saliild, I ( panlicles'5Ir ill each of the It) weighed to the nlearest grain). 
(pili rts were ra :1(10i! picke I and Damlage wals esti mated adong 41tranl
placed ili plastic Ibags. The kernels were s'cts ill each of 10 additional fields of' 
later remove, conuited, ded, nun Ca'.aria 'Mmhana. Tnsec'tS were )erpen

* 	 weighed t tthe nearest grain. The pai- dieu.lar to each other, and originated firoim 
Ces in the :.uilling 9,() iadrats were tile ouiterinost burnw entrance in each of' 
harvested, placed ili bags, ain( laheled. *l directions. At I-nm intervals from the 
All were thrashecd 1)"hand, soil dried for burrow system a 25 x 25cm wood en 
8 hours. ai dweighed to the I earost grami. frame was placed in the wheat and the 
The ObservTed vie d (),,) and potential total number of' clt and uncut stems re
yield (Y,) were coimpared for eaclh plot. corded. I1'more than I surfiuce entrance 
IPOtemtial yield was calculated as (ccUrreld in a Ibrrow svst e , * rno(1m 

Yp= Y,,(.N/n)	 25 x 25-cin samples were taken from the 
area aonlg the h1rrow entrances'. 

where 	niwas the 111ii1)r' 01' ululainage(I 
paliicles, amVl \was the total iiiober of, RESIU LTS 
damtaged and IIIIdlInaged pa Iicles The lesser bandlicoot rat was ahluidant 
(adapted front (Goiez 1972). 	 througho t the study area, and 1)8 spec

f.,in:u' regressill, Corr, latiois, anld I iniens \'re collected. A single greater 
tests were iised to exanuio, relationships bandicoot rat (13. india) was collected ill 
betwelen damlge,, ield, stei density, the NI'tgimia River floodplain. This slpecies 
aiid otlic:r compollents of,rat-wheat mela- is conls iderabl v larger, and averages 
tiolmship,. Meal \ales are reported as about 65() g in \eight, comnpared to 200 
.i" ! I SI). 	 14 for the lesser bamdicoot rat; it prefers 

Th design and stol'a e lrlateristic s i moister soils and inhabits alluvial areas, 
of' lesser bamdicoot rat borrow svsthis Based iithe size of' bum'rows observed ill 
were eanlinlied in 20 separate fields not weliat fiels,, the lesser bandicoot rat was 
included in the d;niage 0' yield sir'e\'s, the I)riiilry rodent slpCeits that dalaaged 
An S x 8-ni grid was marked with ln::- wheat in Gazaria Thala if the I)acca Dis
bered bumbhoo sticks above each bumrrow trict. iII the' )acca indo iaba districts, 5 
system exam ined. Nine rows aligned solI-fi'rred rats (,\lillardia mIllada) were 
* .ast-west and labeled A through I were trapped. The species is r'eo)ted to dam
positione'd p)n'!eredi'iila to COlIInIIIS aIge fild Cn'r)sin nlmch of'sOitheru Asia. 

milbered I tlirog h .9. Stril" was Sofl't-fnrred rals vere obtained from so.g
stretched ,et~weei the perimeter stakes arcame, soybeai. and innstarl fields. This 
during excavatioms to pilpoillt biirrowv o- (i()-g rodent muy pose prolblemlms in wheat, 
'atiOnl, 	 md tIhe, ([altwer( plotted on 'grid btlte sitlatioms we observed were hlot 

.~. 1h 1-82.I. \Vil . ,Nh aa -11)o 
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Fig 3 Frequency histoqrcam of 227 wheat fields sampled 

accordin to stem density 

Ic 'tll:(I tttiitiil el tit he S(\ei'o li til the erop 
,I i rii tse . 

1 AIRcit dil ioI il lit n itI 

tiM thit' I di.Iti ,tswas l2.1 (Tale 1). 

I )i,,trict t hi 1e .9'*;t d' otiu tl is clitt, '

t~ex icl's' licentthghttilw Daccaiit iti-ict('- l5 ht flit' lititi.
 
( 11 \ lli( til' w ,'' 'l(ia l'ta
 

Huel itirtll\\ 'l,1 Ii I i I ttIt,ii tii ni' 

F ,jilt )IIIit l'n m s Is; IIs i"ll l i t' as 
su attI)\-.fltst titt t.I";);1'1. s 

, t' 
-tlr plant

cit..\ Inaial ls h\' !ali'I Icsse bmhduclh 

(Iaui'tIiiiis- I. 1iiI'1 - ."\i qtI hirtii't Isn IIIit( ' i1,le ttl ('lIei llth-htitalmv)t l the 

"iitli, d fill li t i a llil i h a
 

list)i,l , , \wiiw il s', fis'1 or ipaiill 's 

wlvl( clit itl illiFc i j~i( lt tinhl (. llllFO S. 
; C\I()St ()Ilt'lli H til ' llili \\*it iliti dllIl )lLIIl 

t*C~lh.(J, tlhl(.i tho' pallid t i ts\\Iv('lil\ved imd 

' 'l Ill lil i l i}' tdd's, till( lcsl;(-r blili

dlict)(0i rilt heuit tilia' , luli m c\r and( rc,.

il \ (l itm lly the pallI,,c h sc(' cia l.l tS,, 

"' he,i l'Ur' J~l Ic iii ' tvit"lll'lcll ( )I' Ste m!l

f. t I r - . 3 ) r 

tlilt u, h i-- - eIIu I' tSI , ,l s' r~(,al II 

t -"N 1 F 5n1" il t i f~'i.Illi i ( 6 - ' t(- (ield s 

hild lfi -2 10( I If I I-I'. IlIl Ll it-l'l, it.s t icl 

',lclil dvn,lity p -l'" illii| alil; illtcrea sted, rat 
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