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Percoent stems cut by rats
D
T

_.-xlll

15-30-45-60-75-90-105-120
Days after planting
Fig. 2 The accumuiation of rat damage in 303 whedt
figlds 1 Bangladesh The wheat growth stages generally
¢ rrespomd 1o the numbet of days after planting tillering
7 6C pooting 81 75 flawenng 76 90, dough 91-105.. .d
matunty 108-1."0

severe. During this study, root rat «Hat-
trs rattus arborens) was villed incwheat
ficld Dy a fiemer near Lakslaan, i the
Comilla District. According to farmers,
this rodent is a0 pest in wheat, hat none
was collected during our ficld trapping.
The short-tailed mole rat (Nesokis indi-
cad was collected from sugarcane and
«on bean ticlds, bat none was obtained in
wheat plots,

Three hundred three swheat fields, in-
cluding 313300 stems, were examined
for rat damace. The average pereent

ems ent for all fields remained ander
Por until the crops attained an aue of

more than 60 davs oFies 20 Damage in-
creased appreciably at the hooting stage,

Tabie 1 Rodent damage 1o matu: e wheat :n Bangladesh
Torad
NEEREN
1ot ol vited (SRS TIITIN e
Dacea i~ ERYRRLL S 02 1.0
onmlla 21 AR N 30 130
Pabina M 210581 0TS 25
Terssone 2 28T 2012 T
Totals 1Y [RILR RN 16,9493 12,1

RODENT DAMAGE IN BANGLADESH < Poche et al,

umber helds sampled

I I N =227 tields

20¢
Z oL
0 80-120-160-200240-280-320-
Stems per m?
Fig 3 Frequency histogram of 227 wheat fields sampled

according to stem density

and continued to he severe until the erep
was harvested,

The overall damage in mature wheat
tor the Fdistricts was 12,14 (Table D).
The Dacea District experienced the high-
est (170 and Jessore the Towest (770)
damage. Naravangani Thana of the Dacca
District had 13.97 of total stems cat, rep-
resenting the most severe rat-damaue
aret.

Cut voung tilles were generally car-
ricd into burrow svstems and nsed as
nesting materials by 1+ Tesser andicoot
rat. As the crop matured, leat” sheaths
were stripped for nests, Caching bebay-
ior increased onee the crop attained the
dough stage, when stems or panicles
were cut and carried into the burrows,
Most often the stem was eutand the plant
felled, then the panicle was removed and
cached. In many fields, the Tesser ban-
dicoot tat bent the stem over and re-
moved only the panicle, severing it sev-
eral centimeters below the head.

The frequency of ocenrrence of stem-
density classes for 227 fields sampled
from bootine to harvest (Fig, 3) revealed
that the 161-200-stemsm?® class predom-
inated (N - 6D, Over 307 of the fields
had 161210 stemsand, In general, as the
stem density per unit area increased, rat

1. Wildh Manage, 46011982
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Cortetation coetticients far the whedat-ddmage and rogent-burrow parameters exanmnned
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damace imcreased concomitanthy L Pabte
20 Fields stk hich-vichding varictios
.llll| W i”l throde T re ar l'nllllllt‘l(‘l.l} |>l‘l’-
tilizer applications sutfeved vore rat
darnage than saonndine helds B b

The distrbution o danace amone
fields ina coven Jocahite vanedwath sten
devsite, This swas retected o the vield:
felds with denser stems piodinced e
cradn per amt arcees For exaonples T field
with 315 stems o Lo 2570 cnt whereas
aneadiacent plot with 210 <tems e had

onhv 30 cat Both fields swere sown with
hich-vieldine coonctios ot the Ldtes Iiltll
fad o e or fertilizer appheds In
the vield stndy s 1 tield selected Tued no
rat daonave, whereas the hichest record-
ed dimace orcowas obiserved o hield
only 100 awa

The relationship hetween the mnnber
of wehaonaced paocles e and thie core
responding observed celd Showed o
Clabde 20

l‘!H’I('l\(fhl!l AR I'!':'Hl'llt'«] ln‘f\\w'll (llt‘ ul)-

Sone correlation Sinnlarly,

served vield o potentiad vield for cach
of the fields

obtine o pertect correlation e both

i 5 The reasons bon not
atndvses e reflected i vaneetal ditter-
cnces, e culbaval oed oo cment
practices, aeed other fend pests and i
s es

\ Sronee I"'[.lflilli\hl]‘ Baoetweon rat-daoe-

acod stems tanstoried date N Lol
)il‘li”li\\ Y \\‘1\(.[,\,-“(.‘];)'3 [2 1IN
ST am2nh o P onu Fhe totad
FoAVEAL Mawe b ] oS

stems sampled per field ranged from
to 367 m- Yields in Kilogruns per hectare
averaced 17959 and ranaed from 1,024
to 2,235 Clable 30 The 100 panicles ex-
amined for kernel connts had aomean ker-
nel count o 3800 0sH 120 for hivh-
vielding varietios (9877 ol the total cropy,
The mean hernel weiaght swas 251 iy,
Kemel connt swas highly correlated with
the vield i arams, o the vield study,
1700 03671 of the wheat stems damaged
by rats had andy the panicles removed,
whereas S350 2723 were eut within 10
cin of aronnd fevel,

The Tocation and mmnber of burrows
and the wmonnt of damaee af - inter-
vals away from burrows were examined
in 107 helds, Damage was highest be-
tween entrances to the same horrow sys-
e oo DN
SH b Al stemis,

Loesser bandicoot rat foraging is muost

and ranged from 17 to

intense near the borrosw dF e 600 A ox-
nrodel Y RN
showed o hich correlition o .93
with obsernved data, Obsenved dannaee

ponential 3503

decrcased by aLactor of 5090 hevond 2.5
m. The canve bitted to the data predicted
S0 ot the damaee ocenrring within 3.3
. AL

cftects obf wn adjacent hurrow system

A0 damase varied: often the

were fonnd within the T0-m transect.
The mean field size for the hurrow
sty was 008 Bacesh) o260 and there

were 3.8 2495 hurrow systens per
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Fig 5 Regression hne indicating the relationship be-
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fig 4 Regression tine for rat damage i wheat fields (cut

stems) ang stem dgensity (N 207 helds)

ticld: thue, the mean number ol huarmow
entrances per hectare was 510 08D

Shust This transLites to 1 hurrow systemn
2050 e ened L oentrance 19,6 1m0 howe
ever, hese were not necessarily equudhy
distriboted over the fields The pereent
S5, Table
20 was positivel related o the nmber

I'H(It‘llf (l.llll.l'.ll‘ 1 ‘lt'l('\ l\'

ol ‘HII‘IH\\ citrances .lll(l I)Illl‘tl\\ systerns,

Prefinnnay observations indicate o
droneer relationship hetween danage
aned the nmber of hrrow systers than
Between dameee wied the namber of b
row entrantces,

Generdlv, fresd trachs o Toose ~oil e
Jicated recent activ ity or nse of a hinrrow
crtrree. O Do systenn eveanited
near Tovdehpr bad over 33 mof tunne s,
I wi cal, tmost birrow s were shadlow
el ranecd from 005 to 20 a depth

SUabde b

howeser, we

Do csepanate ~tudy e,
mcoveresd tunmels and
N D R

cachies oy heloaw the surtace

e tember of Dieaochies and the -
l\l;‘_'l'\
dead-

!llt]]\ lllli.ll

tatce betwern hianches swere

vartabde oo b the saene wan
oo

Nt

'
e e b Aony

Bomrosy systerns corved as food

cachios awhioreas others contained noth-
Wheat damee

P ranced trom O to

tweern obsernved and potential yield in Bangltadesh wheat
Y s the el measured 1o arams 5 me from harvested
grawn and Y s the amoeunt of wheat that would have been
harvested had no rat damage occurred

37.6% in the 83 fields examined for the
number of burrow systems and corre-
sponding impact of Tesser handicoot rats,
The results suggest w strong relationship
Between the nmber of burrow systems
and the amomt of wheat damaged within
aficld,

Onr data suegest that B. benvalensis
prefers drier soils in wheat fields of the
Jdelta region oo which to establish its b
rose systemis, Reduced rat damage was
observed in the Jessore and Pabmae dis-
tricts. where felds on covermnment farms
were brvated, Fow farmers are finan-
cidv capable of instadling even the most
primitive irridation systems. In compar-

WheAly i esbimates o 20 felds ot Gazana
Teana Bae chatesn Data were ebtamed from 5 1-mquad-

e 3

s eadch hela

i ~y
Fotad stoms 256 2 T2
Uiont stems o 22503 3.
[T RN RTINS A M
Percent dhimage [N N6
Obhaved aeldb Y Do 1 Tvh LN
Potearadb v b Y, o MIRNI] 13,5
Yool blose ) Y oo 25 250
Yoohd ke bo 1705 A0S

A Il Moanaee, HocbpTHs2
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Percent damage

Distance outside burrow system
perimeter, m

Fig 6 Rodent damage assessed at 1-mointervals away
from the burrow-system center of 107 tesser bandicoot rat
burrow systems Negative distance ndicates damage with-
1IN the burrow system

e 20 vieated and 20 nonirrigated fields
selected at randon, mean damage was

L6 and 9.0 respectively, The ditter-

cnec in damiage Jevels boetween 2 wias
hichlv Sienificant ¢f - 395, P 0.0,

DISCUSSION

Rodent damage to wheat in Buaneala-
desh has apparenthy inereased with pro-

Table 3 Features of 20 fesser handiceat tat burrow sys-
tems in Bangladesh wheat heids dunng Masch and Aprd
ara

oo f S B

N hirros cntran es o} ol [
Nooplhageed cotiatces DAY 3N 02
Fotad Tericth ot burnon to 2 o} T
Brotow et nan Thy 155 ni oo
Botron dopthe v to 7 STona 2
Non baane s 2T 7o RERERT
Cdistance hoetweon

hranches, 11 I 0225
N dewdend tinmeds 1.2 33 214
lenath ot bron

pPet entiane e, m b 2 b1l
N stotaee chaanbers 25 l.1 0-7
N fests 1.5 0N ()}
Stotase aunantity ke

Dunrow s contaitme 2 1.7 0-0N

fondd
Pereent hinrrow s contwimnimg

tood caclies Yy
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1 Meter

Fig Sample design (top view) of a tesser bandicoot rat
burrow system from g wheat held i the Dacca District.
Several components are identified: A, burrow entrance; B.
nest chamber C.ostorage chamber. and D. pile of loose
dirt excavated by rat

duction over the vears, based on subjec-
tive observations by covernment ofticials.
In considering the estimated harvest for
1979 of 565.000 tons, and caleulating the
12,170 Toss to rodents, abont 77.000 tons
of wheat were destroved by rats o the
ficld before Ty est,

In India, Bindrand Sacar (1968 esti-
mated val damage inowheat at 2.5, For
the Punjaby in Pakistan. Khokhar ot al.
cunpubl. repo 19T compnted o total

dainage indes hased on diet and trap sne-
cess, and fonnd e Tesser bandicoot rat
13.5% of the dimave. Tnoa
Fulk 1477 ob-
served caching hehavior in the lesser
handicoot rad, and found about 1090 of the
crop was hoarded inderaronnd. He did

contributed

similar study on rice,

not observe sienificant damage until 2
weehs betore harvest, when the plots
were drained of irrication water, Onee
rats

thee ~oil hecame drv. handicoot

moved into the fields, established horrow
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svstems, and hegan storing rive panicles.
Our study of wheat revealed simikar be-
bavior, Most rats immiarated into fields
Juring the Latter staces of crop matuarity,
Dhuring harrow excavations an averagde
ol 1.3 rats per ocenpicd borrow sostem
were removed frome difterent fiekds i
G rats Toes The estinuates are for nosir-
picated fields becanse water |)|'v\(-|m-(|

Dirrow fornration by Tesser bandicoot rats

inside orivated ficlds, Fifty pereent of

the: hurrow s evamined, however, were
nnocenpicd. Tn T feld of Gazaria Thana
that was Hooded, Gamers reported Killing
SO Jesser bandicoat tats ina 35 {5-m
field This isa densits of 308 rats ha Falk
OTT estinated o Censite ol Tesser buoe
Jicoot s of 300 ha i a rice ield with
PO dannage.

Althoneh the effects of rat tiller cutting
in wheot remain to be stadiced in detadl,
ceveral pomts shoald he stresseds Rat
datiee o stems remained visible from
B0 dav s atter phoating antid hoovests Be-
fore 60 L~ the weenmonlated damaee in
A distrrets cvansined swas Tess than 0.5
retlectine o manor elfect on total vield.
Tlhe duect fmpact ol stem entting on
wheat obder than 600 days

\ it'[nl fony

Showed hieh correladion -r 0925 Snpue-
cesting Und dareese durne the tillering
sbice o 1»].:\ aommor role e overall
vield redine tron,

Witead donaee e tat hrosw susterns
)

tovcaled Ty decdime within 25 m of

Waorn

doaonaeed fictds,

thie Dorrow opennes, [REETRSNNS N

were noted i heantds
wime of which hinked difterent hurrow
waterns, bt most cotnected network
of Toops Teadhime Buak to the contral b
[IEANY

Pyata fromn thes ~tody aedicate thed the
esser huandicoat tat s o preterence i
locating burrow  systemis, Hicher-vield-
e diclds waith hich stem densitios were

nsed more often than Tower-producing

RODEN T DAAGE IN BaGrabest s Poche ot al.

plots. Virtwadly no damage was recorded
for plots with Tess than SO stemsan®, but
as the stem density approached 280
stems e damage increased to 2300 Plots
with a stem density of more than 32007
e nore than 379 of the stems eut. This
wonld iniply that fields with higher seed-
ing rates, more soil moisture., or appre-
ciable applications of e and com-
mereial fertilizers, adl of swhich increase
vield, are more prone to rat dinage.

Dense wheat fields nay attract rats for
~overiad reasons, The Tstis a response to
hoetter cover: more plants pm\i(l(' rats
with more protection. A 2ud possibility
iv related to encray nadntenance. TS
more advantageons for o small manmal
to rediee s foraging radins by selecting
2 home ange with an optimunm supply ot
tood ad cover. Redneing the amonnt off
foracing Hine conserves cnergy expet-
Jditie, rediees the ot of surface ace-
tivite . and minimizes exposure to preda-
tors o1 conspecifios. Also, areater wheat
Jdensithy iy e greater carrying capacs
itv, larcer populations. population
compression. and intolerance and henee,
stnadler home ranae.

The vat dannage i wheat fields ap-
proached 30 about 76 davs thouting
chaaer adter phonting, Hague et al. (1950
teported that as el as 3000 rat damage
to wheat stems bhelore this period still
produced viclds that were not sicnifi-
cathy ditferent from those of nndiimaaed
plots,

Tl pattern of damage by Tesser ban-
dicoot rats cheavy stem eatting near bur-
roras - nidicates thot ficld control opera-
dons, using rodenticides, nay he more
ctticient il haits wre placed within T of
Borrow apenings rather than randomly in
the fickd This was sngeested by radio-
fracking studies during the 1950 wheat-
carow g season i which smalll come

prossed Tesser handicoot rat ome ranaes

oAV Moaace, T 1982
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were discerned in ficlds cPoche ot al.
LSO This stiedy and resalts of o dichd
FOSE
1milo

rodent-control trial Pochie o ol

docamented rodent tmmicrations

ficlds as the wheat crop matircd,
Corone th commpevsation helore the hoot-

e saece was soffrcient to negate sienif-

(I('l('

e most offrerent g Teast

teant vield Tosso s This stooests
Daiting o
expensive of atoas mtated doemg the
Boatine stace. Wheat daneeed by s
Bretore tos cronth stace would b e sul-
fretent bone to recover by compensaton

aronyth
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