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" Abstract

The effect of rat damage in deepwater rice in respect of plant
response and yield reduction was assessed by mechanically cutting
the stems to simulate rat damage. Stems were cut at 3 intensities -
0,5, 10,20 and 40% tillers ateach growth stace of basal tillering,
fuli elongation and flowering. The study was conducted in farmer's
field in 2 typical deepwater rice environmen:. Significant yield redu-
ctions were obtained at all intensities of damage levels (510 40%
tilisr damage) in comparison to the ceoatroi (0% damage). Yield
losses were significantly higher from stem damages at full elonga-
tion zod flowering stages than at basal tillzring stase. The yield
reductions for different damage levels ranged from 6.3 to 538.7%
at <iferant growth stages. Plants. subjecizd to damage at full
elozgation and flowering stages could not compensate the yield losses.
Plants cut at clongation stage produced 12.5% compensatory
panicles tearings about 65 grains per panicle, about 38% of which
was uafiiled. One hundred percent of the plants, cut at flowering

stage, produced panicles, but all of them were very short (11.5cm)
and uniilled.

Introduction -

In Bangladesh deepwater rice is grown on about 1.6 million hectares

(Anon,, '1983). This is the only cereal crop which can be cultivated during
the flood season in low™ lying areas. Rats cause unpredictable yield losses
in deepwater rice (DWR). The greater bandicost rat, Bandicoota indica and
the lesser bandicoot rat, B. bengalensis are the main species (Ahmed, er al.
1984). They cause damage from the basal stagz untill harvest, During basal
tillering before flood, rats cut the young tillers from the base. In elonga-
tion stage, when the ficod water near its peak, rats attack the top shoots
of the rics plaats, next to the node above water level,

At harvest rats cut the
ripeaed panicles, eat the grain and also store ths cut panicles in theic burrows.

“Entomology Division, Bangladesh Rice Research Institute, Gazipur, Bangladesh
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o4 Huaque et al.
In a trial in 1982 rats were found to hoard 37 Kg of rice per hectare
1o decpwater rice lield (Ahmed et al. 1933). lavestigator (Posameatier, 1981 ;
Cutling and Yasin, 1931) found considerable variations in tiller damage by
rats (0-147,) in DWR fields. " Plant damage varizs between fields, szasons and
cropsteges.  In some fields the magnitude of tiller damage was as high as 75%.
Several studics (Poche er al, 1981 ; Akhter aod Fulk, 1978 ; Guerrero,
1970) were conducted to determioe the effect of various simulated damage
svels on the yield of upland rice, but no information was available on
Jdeepwater rice  under actual field situations, perbaps bccause simulated
damuage in deepwater rice is difficult to conduct and cannot -usually be dete:-
mined on =2xperiment station plots, The effects of various levels of rat damage
on deepwatar rice yield and other plant characteristics was examined by
mechanically cutting stems under farmers field conditions. The objectives
were to deterimine the effect of stem cutting on yield and different plant

responses wier performed at various growth stages and at different

damage
inteasitics,

Such information will be useful in developing damage assessment
methods 22d in planning for field rodeat coatrol operations.

Materials 234 Methods

Tte smudy was conducted in farmer’s field of Gazaria Upazilla under
Dhaka €iszzict. The fizld hired, for the study was of clay loam soil. “Khika
Sazal”, a mostcommon local variety was usad. The rice was seeded on April, 1
i983 and harvested on November, 22 1983. Sced rate was 100 Kg/ha,
Normal cultural practices were done.

&

Hand wezading was done beforz flood
inundation. To curtail possible rat damage duriag ths experiment, zinc pho-
sphide baits were applied regularly in floating bait-holding stations. Sevia
(0.075%) was aiso applied at mature stage to prevent damage from the
rice ear-cutting caterpillar, (Mythimna sepercta).

EJfect on yield: Sixty sub-plots each m=asuring 2

2 sq.m (IxX2m) arnd
seperated by one meter from cach other, were delineatsd in a randomized

complete block design (factorial) with 4-replications. Mechanical cutting  of
stems (Fiz. 1) with scissors to simulate rat damaze was donein 5 intensities
cf 0 (control), 5,10, 20 and 407% of all stzms in each sub-plot at each of
the threc growth stages of basal tillering (pre-flood) full elongation ( peak
dood) and flowering (flood recading). Within each sub-plot the total

numbar
ol stems were counted and  the

appropriate percentage of tillers was cut
with scissors. At harvest, the filled ripened panicles of iadividual sub-plots
were collected und  counted individually, The panicles were threshed,

air
drizd, weighed to the nearest 0.1 gm, and the moisture content obtained.
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_ Fig. L.
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fechanical cutting of stems at a. basal tillering ( preflood), b. fuu
elongation (peak flood) and c. flowering (8ood recading) stages

Effect on plunt response: To determine the effect of simulated damage

on plant response, seperate observations were takea from the border

plots of
the sameo

Bzld. Seveaty two stems (36 ia fu!l elongation aod 36 at flower-
ing stage) were tagged and numbered. Mechanical cut was done by scissors at
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full eloagation (18 stems)and flowering stages i3 stems). Therest of the stems
ware Kept asreference. At harvest, the tagecd stams were collectad and various
olant characteristics were observed,

Lesults and Discussion

Maximum water depth in the plot during the season was 2.63 m. The
mean plant height in the experimental plot was 3.92m.

—-is

Effecs on yield: Rat damage as simulaizd by mcchanual stem cutting

was found to be partially compensated in rzspect of yield only when cut at
basal tilisringstage. All damage intensities 2t all growth stages produced lower
yields thaz the control. The grain yields decrz2s2d progressively as the damage
levels incre2sad. Yield reductions were not however significant between 5 and
10% stem cuz12s. Yield reductions were high2st when damage stem by mechanical cut
was pcrzor:ed at flowering stage and lowest wien damaged at basal tillering.
The yield raductions were not equi-proporticrnal to damage intensities at diffe-
rent stagas. At basal tillering, the yield loss was only 13,6% even when the

Camage w»z=s 40.05 whereas the Joss was 33.735 in fiowering stage for the

same <damz=z2 level (Table 1). Similar resulis were also reported by Poche’

Table 1 2ct of simulated rat damage on ihe grain yield of dccpwatcr rice,

'-G_z:.-::. ==zngladesh, 1933
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D e ___Grain \n.lc (t ha) O
jexel - S=sal | Deviation Full " Daviation | Flowering Deviation
) 1ilizring from elongation from from frem
i (Pre= Aoed) control(%) (Pcak flood) coatr ol (°/) comrcl ¥ o) control( )
0 3.53 — 3.80A — 3.75AB -
2 a :
3 3.41A —6.32 281B —25.05 2.788B —25.87
b : b —b
10 3.31A —9.07 2.80B —2630 2.67B . —-28.8
b b —b .
z0 3.17A —12.90 2.558B —32.90 2.80€ 7 o=38:67
€ c : —c
=0 3.11A . —14.56 2308 = —39.47 1.55C —58.67
v d —d

* Variay : Khilka bazal, Date of seeding: April 1, 1333, Dats of harvest :
1933, Seed rate : 100 Ky ha.
LCates of simulatad damaze done @ Basal ullering-May 30

November 2

. 1933 ; Full elongation-August 29,
1533 and Aowering-Oxtober 17, 1933,
® Capital lztier derotes comparison within each treatment and small letter denotes comparison
within each stage.
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et ¢l (1931) whea they performed mechanical dam2ge in Aus rice in Bang-
ladesh. The yiald loss due to stem damage were 3-4 times higher at elonga-
tion and Howering stages than when damaged at basal tillering stage. Even
at tze 5% damage level at both elongatioa and flowering stages, the
yield loss decreased by an average of 26% comzared to only 6% at basal
tillering aed tais loss was statistically significant from the coatrol,

At maturily, there was less chance for rice torecover from the damage.
Resujts of this study indicatad that rat damage at the basal tillering stage
may stimulate tiller growth and partially compensate in yield. The present
study also showed that the actual percentage of stems cut at full elongation
and rlowering stage may undsr estimate the yield loss ‘as the situation will
probadiy vary seasonally with respect to the fluctuation of floods.

In general the trends of different levels of stzm cutting at various growth

stages showed that the latsr the damage occurred, the greater was the rice
yield loss (Fig. 2).

-
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Fig. 2. Yield reduction due to simulated

rat damaze in decpwater rice io

Bargladesh, 1983
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Effect cn plant response : The results of the effzct of simulated rat
damuce on plant response were quite interes:ing.  Eighteen stems were cut and
tagged in the elongation stage, but the cut sy mptoms were not visible when che-
ched at harvest. The cut stems rotted duz to long submergence under £ood
water. The damage symptoms were however visidle at harvest when the mechani-
cal cut was performed at flowering.

Only 12.5% of stems cut at clongation stage produced compensatory
panicles (Table 2). However this finding disagress with that of Poche et al
(1930). They found 50% of ths cut stems, cut at main elongation phase,
produced new tillers. The production of compensatory nodal tillers mainly
varies with the fluctuation of flood water. 1f the flood water rise immediately
after the damage occurs the cut stems could not produce any nodal tillers
duc to submergence water; but the cut si2ms could produce nodal tillers
when ike stz2ms remzined above the water surface for several days.

Table 2 shows that stems cut at elongation stage produced very short
panicles (133 cm)and a lower number of grains (64.7 grains/panicle) many. of
which were unfilied (385.1%). This finding agrees with that of Catling and Isfam
(1979} who obtzined lighter panicles in compensatory nodal tillers.

Table 2. ESzct of simulated rat damage oa dierent plant characteristics of
deep wazter rice, Gazaria, Bangladesh, 1983

Charactaristics _Fuli clongation Flowering
Cut Uncut Cut Uncut
Stems/Flower tagged (No.) i8 18 18 18
Damage sympioms visible (%) 0 — 100 —
Panicles found at thetime of harvest (No.) 2 15 18 I8
Compensatory panicles produced (%) 12.5 -— 100 e
Comgensatory panicles (No,) Range 0.2 — 2-7 —
Mean 0.17 — 42 —
Average length of panicles {cm) : Rage 12.8-13.2 24.1-269 6.7-155 232-273
Mean 13.3 241 114 25.6
Grains/panicle (No.) Range 61.7 143-273 14-86  136-273
: Mecean 64.7 205.7 4175 209.5
Unfilled grain {%) 38.1 21.8 100.0 171 :
Grain wt. of I8 tagged sample (g) 288 60.5 0.0 75.1
Actual loss (33) 95.2 — 100.0 —
Compensate in yvield (2]) 4.76 — 00 —

Rest of the paniclas were touad unfilled due 10 ¢is2as= and stem borer infestauon.
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Similarly, the 18 stems (panicles) cut and t2232d 2t flowering stage were
indz2ntified by cut symptoms at harvest (Table 2)
2

- The damaged stems bore
2-7 (mean 4.2) compensatory panicles: but ik panicle size was also very

short (Hldem), less than half of the panicle sizs of the uncut stems (25.6 cm).
All compensatory panicles produced unfilled grains. This happened because the nod-
al compensatory tillers ficwered later than the cormal stems. If the harvest
could be delayed for som= days these panicles could probably fill and minimize
thz joss to some extent. Delaying of harvest could be bzneficial where most of the
pl22ais were de aiged, thus allowing ths compeasazory panicles to fill with graias,

These findings suggested that the yield loss from rat damage at flowering
staze could not be compensated, whereas the damase

2ze caused at full elongation
stzge may be compensated by 4.7% by producing compensatory nodal tillers
by the damagad stems.

This finding may howsver vary with varieties, flood
situations and seasons. '
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