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Introduction 

flats are cit,;idred one of lith woilId; rost se rious 
pests, dan'agng rot only field crups, but also destroyirng 
and contam aaing stored andfoods other valuable com-
modifie.s. They are rese.voirs of seve, al import, Iiunan 
diseas,. ihe iat,lesser tiarticot a.1;(hcota bd.i'is/s 
Gray. i! the most destructivo ind ie c rt 
spemies found 0hioHglrorIt [Lanllsdesh Vhis s;e(.es octrs 
in fields and invades houses in villages. lowns and cities. 
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Wheat Trittirco7 iue has le 
toed cro'v'; In hianll; !,'.th 'll it r 
increased trom aipproim;i t,ri lIlv)0(lll) h 

191778 crop seasoirn 51.2 IraImin 19; 
Burcat. -f Sta i.tics, 1841) anit total 

01conWor, of the major 

d; lIt 'irI ralirtly 

i ltr i i lre 

83 (lHaigladlesh 

piodii lion was 
1.075.255 tonnes in the later crop se!ason Whuat is piob-
aoly subjected to more darmage frnnr (ts thian any other 
pest. rilhr cutting hy rats and hoarding o, cut panicles in 
burrovs ieads to significantly owered yi-clds of whear in 
Bangladesh. The primary rodent pest (t wheat in Rangla-
desh is B. boerualenss. 

Poche' ol j' 1982) assessed pri-har,,est rat damage in 
wheat in Bangladesh and Iour.J that about 12". of the 

tillers w~ere crl, am rt1ing to n estinrate dttess of 77,000
tons of wheat Relasekharan L.nd Oharmaraju (1975) men
tioned an .verage of 4i., of wheat tillers damaged in 
Andra Piadesh in India. S'ivas.tava (1966) reported that 
wheat tillers darnagcd by rats ranged up to 13'5";, in south 
India. In Pakistan, flog and Khan (1977) found F to 7',, of 
wheat tillers were cut by ats and Layallpur District and 
d.rnage in some fields was as high as .4".-, 

Poche' et al. (19811 ob..erved that when 10"., of the 
stems were cut in 
the plots produce d 

Perinanant addrers 

J.S.A. 

rhe 'liering growth stage of upland rice 
higher yields than the control, presum-

.'ah Iit.'; ltj( ', ,I/) fr 'Iv ti ' ticIlri./,h (c/r 

itily 1111111 I lt ,I h w':owili w oIiI lliori Sliu ilr ,shi cutlling 
iii the matlre stages however, lowered yields signifi
cantly. Guererro (1920) found no significant difference in 

yield oi rlic hilw(-irn "0'' , meihanical dir aged plots and 
c irtrol IlotF whii:r ire Steros were cut 41 o 10 weeks zfter 
llr h llo ill 0-.flr;i hI1(i Irie ]l(h;lll(c;ll Imnllr 'agi! !J;lvor l!jl fio 
cu ll',y hcss yields at all growth stages.
 

he o bjective of th is stu d y was to d e t-rn min e the
 
wqfrealyieldwh,, n siem culling was pertormed~ 

of w'ieat yield whun Stern Cutting ,as performed 
at various growth stages (tllerinj, booting, dough andmaturel and at different damage intensities "0, 10, 30 and 
50". Cut tillers). 

Methods 

A completely randomized design (C11D) was used for 
this study. The experimental area ,'as a 30 x 30 m farmers 
field. From 900 available quadrats (1 m 2 size) within the 
wheat field, 128 were randomly selected and were assign
cml differenl combinalions of damage level and growth 
stage. Inia wheat variety was used. 1he seeods w'ire broad
(casI oil 13 December 19 9, irrigated and fertilized twi;e 
and harvested oni 25 March 1980 

Mechanical cuts were made -iring tour growth stages: 
rill,.ri r . 2 ray. ,ithg. 'al drr 1 ('f.as. , ben ig I(? rt , .s), 
tootl, ( Iita ; rrrr rniatrily ( 10" d a s ) At each growth 

slage, to ir intensities of rircluanical damage donewere 
t,, culting 0 (control), 10. 30 arnd 50". ot the tillers. Each
 
selected quadral was 
 markad with bamboo sticks and a
 
numbered metal tag.
 

Within each quadrat the total number of stens were
 
counted (mean 360; range 
 211-502) and the appropriate
 
percenlage of stems were 
 randomly cut obliquely with
 
scissors at 2 to 5 cm 
 above glund level. The number of 
tillers cut for Ithe desired intensity of damage wr.s corn
prled as follows: 

Total no. of tillers x " damage No. of tillers 

too to be cut 
Wheat plants from individual quadrats were harvested, 

tied !nto bundles and stored separately. The wheat was 
thrshed manually, cleaned thoroughly by hand winnow
ing, sun-dried for 2 days and stored in separate labelled 
bags. The gran from individual quadrats was weighed to 
the nearest 0.' g and moisture content was determined 
with a Dole Grain Moisture Tester. Moisture content of 
sampies weighing less thqn 140 o was uuicrmined with a 
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Salake Moisture Meter. Moisture content was adjusted to Analysis of the yield data1ot%using the formula: by ANOVA indicated that the 
treatments, growth stages and damage levels were signifi100m 
 cant at 1".the level but the replications and interaction 

1 - x0 
 between growth stage and damage level were not signifi
cant (Table 2). The effect of simulatedwhere a is rat damage atthe weight of the sample aujusted to 10",, 

moisture content;
n7 is the moisture content of the samrple; and Table 2. wo-watan,Iy.ns of vrarace for wheat yield data froms/rulaleJdama u
W is the weight of the sample. 

Soulce. Degrees Sum Mean observedTwo-way analysis of variance (ANOVA) and the least sig- of of
nficant difference (LSD) test (Goniez and Gomez, 
of
 

1979) v--aihon ff-- squares square Forl
was use I to determine the signilcance beiween treat- Replication 7 4157413.8ments and growth stages. 593916 3 2"36 N.S
trcatnient 15 25579122 0 1705274.8Stag e 6 78*'3 8929822.5 1976607.5 11-63"


Results Damage 3 13976516 5 1658838-8 18'51"*Damage ..growth
 

stage
Yields are SUrlmarized in Table 1. Yields from 
9 2672783 0 2969/5-9 1-18 N.S.the lier- Err,,r 105 26420673) 251625 5Ing stage at all damage levels wereer,!Irolh: clll
ol A th bo tin riotsi gsignilicantlyarddiffere t e 1 3 ',,f~N S -:not significant: ** "significant otthe 1"..! from tho control. At the booting stage the 10 

level,
 
dama5gegave rio significant (ttfheroe, 

arnd 30'. £-.ellicie of vriation 20 1'...
wierl;thea l, 50',.
dari§e'evels 
 were significantly different (P. 0.05) froi severaldi conirols. In the iug siage. yield 
growth stages on wheat yield is shown graphicallyreductions 

[heont In, 
due ')10 in Figure 1.3 tae (t h sgnificarit (Pyr 051 tnd highly Theresignifiant ,.l was no significant differencethe 50", damage level(P 0 0011. (LSD test) in yieldYield between

red1tioant t te 50 -,r agew 
the control and 10",. stem cutting at anys - iicantly di. tYli growth

stage but yield differences were highly significant at the 30p 0 1 for all damage levels. 
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* 46 01 

ditlranl growth stagesLontrol pi 

and 


c lt, 
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50",, damage levels (Table 1). Yield reductions at 30 ."th l 
 l.did odl ati notlillr sigrfic f ilyit the lilltering stage,
e,l LSD, . , ,l I . ,.v ra .rvlv l, ii 1 .1tl)49o thIl dO theiII t inio g (P - 0-05), dough and mature stages3868, 3. j21 , cv 1.1t7", (P - 0 01). At 50''. darrage,gi:. i ,v 5 1 '. .,t, yields were significantlyril *educed567i1. (P 001) for all growth stages except tillering. 

I LSD h-nt fir qrath; i,'-snl o:icait: 5 N S i si p) [r;iiic;antle l " ;igllifilatit at I' level LSDs at 5 Discussion 
Id1. h 'ov,* r, i;,tve - c.rtroil 478 i. C," 0 rv 
-,CtJ Ii 2.. . .r v, 

16 7'., 
,. 17t , ,0 . 1"6 IG. NtltI :.C) i insieatofy (]amil;iil,;nls f':;s -;s a Irirge potential for contecovery fomni rat daniage that occurs during 
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the early growth stages, Beyond the Vi:0 i;,, 

stage, however thie; lI 
 Iat ut iI !-r rapidly.I.,, 
tillering stage, the 'ecendary ill,.rs art; jisprodu(lrve, as
tihe original intact tillers and growth (:orpensalon oltsetsthe early damage In the booting !;iltt '-;0l, ltanlpenisition; cor-was obse idlt yield was redu:ed because 
the grail hacld lefss time to mature tully At thl doIh
stae' th re,was tli, I ,rasi h - pInt[ i*iii1 ,.str1 ,lliii 
I)arll41e; 
 dit srI 1,rIi , ltrr harve st lu lu was tinopp,;aliilty 


,,t 
 wl 
I1ra tenI 

IhS 
iri liI;li' ;t, ,, ' ! r;Il ," W E,lsi.ir.I iih d '1It,I It, 

Ahs i et:; wfitois tema y ttlribu -fi 


the Sters vere! cit This 
 ay be attributd to s ver at co d 
pensatory inec:ha isiis
i r clr drruj ircre,-.;1 ; tri1th h4 1ill i1


ia'hr r(,w il l, . nlls i l:.
t..)1i(i!i .Yi tI nirivrly (IlltIt
increased space aij itghl,
and qgerir or rilrlurIt t ard waterintake from lhe soil 
ing plants to 

his woildt hav(-. alloyed the renainl-produce heavier panicle. 

When 10'. 
of lhe sttrl; we.re lirt iii lt I e rur e stage,

yield reduction of 92'', was ob;erved. Srinah ; v,., 30 
and 50". of the rirature stern:;
only 252 

were cuLt, yield de(irl0uJ byand 460'. . In ser'h cas:;. te yield loss sholtrd 
egUal the daITIge! liovte l I l t h hfahlydue Io samplirigerror, each iF,less than expected 
Yield reduction 
wher

50', of the stems wore cut at douqi aind natire stlges 
werr directly propotionai to lheii rlr-r ily of darit e Wir 

have a-;tiu wir flualirirrle Iin~xps iihavye no ;,.iqatlilhioll iii tootsij,;Ir)wily
decreased 7t, pwise with III'hJ ,l~
of the ( inllol 
With 

the growth ;iqgos. lots 
lhe advancement of crop growth stage the ability

for compensatory Orowth by the plants gradually 

decreased 
and darntag-re sul1ted in lo daOrir In the ler Stages!,.,~l d lnlal!)(i of growth, r yj(I lid.t W as fo un d Io ( r d

resltd i' ye Iittw I at naually incrt.ase wilh ilte as loted tograd dhe .11u of the ctop with rniaxirm nrdamage occur itirriigtrn th-etiat rir lage (Poche' of al 

1982).
In the tittering stage, simulated r;|t darrage of 10"., 

reduced the yield utcompensation. rot sigcrttcrrly due toThese findings indicate plant growth
that rat damage 3n 

wheat before the boolmg stage does not affect yield sig-

control rodents bet 
tihs II , U,:neconomical 
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