Yield reduction in wheat by simulated rat damage
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Abstract, A <t ol g et ot damage o, donc o determnne
the doss of wheat gield whoen 0 tcontrol) 1J, 20 and 50 . of the
men—

wheat stems were cut at b’ anng, booting. dougn and mature crop
stages  The yields at harves! Som eacn o 198 1-m- plots were
compiared by analysre of caeitioe and e srgrulnant dilference
lests Yickd ot the tller ag stages wae not sign:hicantly different
from the controls bu yickds at ol other staqges diftered sigqinti-
cantly Yield tosces o bllenng and booling stages were nol s.q9-
nificant for the adterent damage levels except tor 507 . stemn
cuting ! the booting stage The yrldo rom dough ano mature
crop stages 2t all damage levels were sigmif - antly lower than
yields from cortrols. No sigraficant differences in ytetd at ali
growth stages were observed between control plots and thos-
receiving 10 . ¢amage. but 30 and 50 . damage gave swgnificant
losses

Introduction

Rals are considered one of the world's most serious
pests, damaging not only field crups, but also destroying
and comam aaiing stored foods and other valuable com-
modities. They are reseivoirs ol seve, al important human
diseasas. The lesser bandicoot rat, Bandicota bengalensis
Gray. iv the most destructive and. the commonecst rat
gpecies found throughout Bangladesh. This SPCCIes oceurs
in fields and invedes houses 1n villages, towns and cities.

Wheat, Triticum vulgare, has Lecome one of the major
lod crops in Banglo fosh Wheat production rapidly
increased from approsunately 190,000 ha planted o the
1977-78 crop season 1o 521,725 ha i 1982 83 {Banqgladesh
Burcawn of Statistics, 1984) and  total production was
1,075.255 tonnes in the latter crop scason Wheat is prob-
anly subjected to more damage fram rats than any other
pest. Tiller cutting by rats and hoarding of cul panicles in
burrows ieads to signiticantly iowered yizlds of wheay in
Bangladesh. The primary rodent pest of wheat in Bangla-
desh is B, bengalensis.

Poche’ et 2’ 11982) assessed pre-harvest rat damage in
wheat in Bangladesh and found thal about 12°. of the
tillers were cut, amounting to an estimated loss of 77,000
tons of wheat Rejasckharan ond Oharmaraju (1975) men-
tioned an average of 411", of wheat tillers damaged in
Andra Fradesh in tndia. S-ivaclava (1966) reported that
wheat tillers darnaged by rats ranged up to 13-5". in south
India. In Pakistan, Beg and Khan {1977} found £ to 7", of
wheat titlers were cut by -ats and Layallpur Dislrict and
camage in some fields was as high as 44°...

Poche' et al. (1981) ob.erved that when 10", of the
stems were cut in he thering growth stage of upland rice
the plots produced higher yields than the control, presum-

ably Trom plant growth conipensation Sinular stem cutling
in the mature stages however, lowered yields signifi-
cantly. Guererro (1970) found no significant difference in
yield of rice between 200, mechanical damaged plots and
control plots when rice stems were cut 4 to 10 weeks after
transplantina, bhul 60, mechamcal damage gave sigmifi
cantly less yields at all growth stages.

The objective of this study was (o dewrmine the
respunse of wheat yield when siem culling was performed
at various growth stages (t'llerinj, booling, dnugh and
mature) and at different damage intensities (0, 10, 30 and
50". cut tillers).

Methods

A complelely randomized design (CRD) was used for
this study. The experimental area was a 30 x 30 m farmers
field. From 000 available quadrats {1 m? size) within the
wheat field, 128 were randomly selected and were assign-
ed dilferent combinations of damage level and growth
stage. Inia wheat variety was used. The sceds wire broad-
cast on 13 December 1979, irrigated and fertilized twice
and harvested on 25 March 1980

Mechanical culs were made during tour growlh stages:
nlleving, 32 days alter seeding (das.), hooting (57 dis)),
dough (70 dacs ) and matority (103 d s ) At each growth
stage, four intensities of machanical damage were done
Ly culling: 0 {control), 10, 30 and 50", of the lillers. Each
selected quadrat was markad with bamboo slicks and a
numbered metal tag.

Within each quadrat the total number of stems were
counted (mean 360; range 211-502) and the appropriate
percentage of stems were randomly cut obliquely with
scissors at 2 to 5 ¢ above groaund fevel, The number of
titfers cut for the desired intensily of damage wes com-
puted as follows

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

100 " to be cut

Wheat plants from individual quadrats were harvested,
lied into bundles and stored separately. The wheat was
threshed manually, cleaned thoroughly by hand winnow-
ing, sun-dried for 2 days z2nd stored in separate labelled
bags. The gran from individual quadrals was weighed to
the nearest 0-° g and moisture content was determined
with a Dole Grain Moisture Tester. Moaisture content of
sampies weighing less than 140 g was deicrmined with a
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Satake Moisture Meter. Moisture content was adjusted to
10% using the formula;

100 -~ m
= —— x W
100 -- 10

where a is the weight of the sample aujusted to 10,
moisture content;

m is the moisture content of the sample; and

Wis the weight of the sample.

Two-way analysis of variance (ANOVA) and the least sig-
plicant difference (LSD) test (Gomez and Gomez, 1979)
was ust’ to determine the significance beiween treat-
ments and growth stages.

Resulls

Yields are summarized in Table 1. Yields from the tilier-
ing stage at all damage levels were not signihcantly differ-
ent from the control. At the hooting stage the 10 and 30",
damage gave no sigmficant difference, whereas the 500,
0-05) from
the controls. In the dough stage, yicld reductions due to 10
and 30", 0-05), and highty
significant .t the 50". damage level (P 00N, Yield

damage wvels were significantly different (P
damage were significant {P -

reduction at e mature stage was stgnificantly diilferent
(P = 0-01) for all damage levels.

Tabio | Suniiviny of wheoat Yiehs data (hy ) rom 108 1an”
quadrals sulyected 1o sunalated 1t damage by mechamecat stem
cutling
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Analysis of the yield data by ANOVA indicated that the
treatments, growth stages and damage leveis were signifi-
cant at the 1%, level but the replications and interaction
between growth stage and damage level were not signifi-
cant (Table 2). The effect of simulated rat damage at

Table 2. Two-way analysts of variance for wheat yield data from
sunulated damage quadrats

Source Degrees Sum Mean observed
ol of of

variation freedom  squares squarc F
Replication 7 41574133 5939163 236 N.S.
trcatment 15 25579122:0 17052748 6:78*"*
Stage 3 89208225 2075607'5  11-83**
Ramage 2 13976516'5 46588388 18:51*+
Damage - growth

stage 9 26727830 2969759 1-18 N.S.

Error 105 264206739 2516255

N.S.-- not significant: *»
Ceethcrent of variation

signilicant at the 1., jevel.
201,

several growth stages on wheat yield is shown graphically
in Figure 1.

There was no significant difference (LSD test) in yield
between the control and 10", stem cutting at any growth
stage but yield ditferences were tighly signiticant at the 30
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difler2nt growth stages

and 50", damage levels (Table 1). Yield reductions at 30".,
damage did not diflor significantly in the tltering slage,
but did m the booling (P - 0-05), dough and mature stages
(P-001). At 50", damage, vyields were signiticantly

reduced (P 0-01) for al growth stages except tillering.

Discussion

Cereal grain plints possess a large potentat for com-
pensatory recovery from rat damage that occurs during
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the early growth stages. Beyond the VEG Gt v o
staige, however, thig potential disappenrs, tapicty. s g
tillening stage, the secondary tillers are gy productive as
the original intact tilers, and growth compensation offsets
the early damage In the booting stage som.e plant com-
pensation was observed but yield was reduced because
the grain had had jess time {0 mature fully. At the dough
stage there was no measurahio plint compensation and
panicles did not tommn belore harvest There  was fno
OppOrtunity to retillening whon damage was caused ot the
Mature stiage o vield osges; Were very hagh

Actual yiotds wore brgher than capected when S0,
the stems were cut This may be attributed to several con-
pensatory imechanisms, Including increased Ullerimg ot
carhicr growth Slages, more photosynt e activity due to
increased space an hght, and greaar nutrient and water
inlake from the soil Thig would have allowed the remain-
ing plants to produce heavier panicles,

When 10 of the stems were cut in the matos o stage,
yield reduction of 9.2, was obsoerved. Simiariy, wion 30
and 50" of tha mature stems were cut, yield deciinoed by
only 252 and «6-0".. In rach case. the yield loss shougld
equal the damage ievel i probably  due 1o sampling
crror. each s less than expected. Yield roduction when
50 of the stems were cut at dough and mature stages
were directly proportional to the intensity of damage Wo
have no cxplanation as 1o why the yield of the control piots
decreased stepwise with the growth stiges.

With the advancement of Crop grawth stage the ability
lor compensatory  growth by the plants nradually
decreasoed and damaqge done n the liater stages of growth
resulted in fowoer yields  Rat damage was found (o grad-
vaily increase with the age of the crop with maximum
damage occurning during the mature stage (Poche' ef al
1982;.

In the tillering stage, simulated rat damage of 10,
reduced the yield but not signiicantly due to plant growtih
compensation. These findings indicate that rat damage sn
wheat btefore the booting stage does not aftfect yield sig-

metiabe Gcten o control rodents bel

tas i uneconomical
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