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1. Introduction

Wheat is becoming an increasingly importan: grain
crop in Banglad' sh Along with the increase in area
planted to wheat and ‘ts rise in production has come
an increase in rodent damage to the growing crop. Prior
to 1979 no estimate was made of losses to the wheat
crop caused by rodents. Daage assessments carried out
in four wheat-producing districts in 1979 gave an
estimated loss of 12.1 % of the total crop, amountin g
to 77000 tons worth U.S. $ 13 million (Pock: et al.
1982).

Rat damage to growing wheat is caused primarily by
the lesser bandicoot rat, Band cota bengalensis, which
occurs throughout the wheai-producing arcas of
Bangladesh (Poché et al. 1982). Studies of the =cology
of B. bengalensis in wheat ficlds in Bangladesh were made
in 1979, 1980 and 1982, znd during 1981 a large-scale
demonstration of farmer-use of pre-packaged rodenticide
baits to reducc rat damage to maturing wheat was carricd
out. The results of these studies are reported here.

2. Method and materials

Wheat lields were sclected (or damage assessment using random
sampling procedures. In 1979, districts, thanas and villages were
numbered on maps and drawn by lots. At cach chosen village, 8
fickds were selected along 4 transect lines at distances of 100 and

200 m from the village center. In 1982, fickds were selected from
preset automobile routes in certain thanas, stopping every 2 km
and taking the 2 fictds nearest the road on cach side and 2 ficlds
100 m distance from the stopping point.

In cach ficld, 2 rows of § quadrats cach, measuring 50 by 100
cm, were hud aleng the length of the tield. Each transeet row was
iacitted one-third of the ficld width in from the cdge (Poché et al.
1982). In 1981 snd 1982, five 50 by 100 cm plots were taken on
a transcct along the ficld diagonal. Al wheat stems, cut and uncut,
were counted within the sumpled quadrin and the stage »f crep
maturity noted. In assessing farmer-use of rodenticides, the farmer
was interviewed after th: damage assessment to determing if he used
the pre-packaged bait, used other materials or Jid nuthing (Ficdier
ct al. 1981).

The effect of damuge on yield was evaluated m 20 fields (Poché
et 1982) by cutting all panicles on S N 1w’ quaarats spaced
cquidistant on tae ficld dragonal after the number ¢f cut and ancut
stems was noted. Panicles were dried, threshed by hand and weighed
to the nearest g, The obeerved yield (Yol and potential yield (Yp)
were compared for each ficld. Potential vicld was caleulited as Yp
= Yo N/n, where Yo was the weight of grains harvesied, n was
the number of undamaged panicles and N was the total number
of damaged and undamaged panicles (Gomer 1972).

3. Results

Rat damage 1o wheat in 1979 was low during the
tillering stage (7 to 60 d): the average percentage of cut
stems for all fields remaining under 1 % until the crops
were 60 days after sowing (Poché et al. 1982). At the
booting stage (60 10 75 d) «wnd np to harvest at 120 d,
rat damage increased from 2 to 12 7%. Dacea District
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had the highest damage and Jessore the lowest (Table
1). Damage has been shown to vary from season to season
(Poché ct al. 1982, Posamentier & Alam 1980, Fiedier
ctal. 1981), mostly depending upon the distribution and
abundance of rainfall during the growing season. The
low damage levels recorded in 1980 were thought duce
to heavy rains in the spring that Nlooded many felds,
forcing rats out of their burrows (Poché ct al. 1982).
The ceffect of irrigaton in reducing rat damage or

Table 1. Rodent damage 1o mature wheat in several districts in
Banghdesk: 1979 data from Poché et al (1982). 1980 from Pusa.
mentier & Al.m (1980) and 1981 from Fiedler et al. (1981).

Yeur No. of Pereent damage

ficlds Dacci Comilla Pubiny Jessore
1979 119 4.0 13.0 12.5 7.0
1980 RAN 5.0 1.5 5.0 1.3
1981 169 9.1 5.7 —

Table 2. Ratinfestation in irngated and non-irrigated (rainfed) wheat
ficlds in Bangladesh, 1982 (Brooks ¢t al. 1982).

Type of fict! No. rat-infested  No. not rat-infested  Total
lrrigated 22 34 56
Non-irrigated 138 43 181
Total 160 17 237

Table 3. Rodent damage to mature wheat in several districts in
Bangladesh in 1982 (Brooks et al. 1982).

Districct No.of  No. of cut Total stems Percent
ficlds stems examined damage
Dinajpur RE] 582 15 266 3.8
Rangpur 2 179 4101 44
Rajshahi 30 456 10 941 4.3
Tangail 76 2042 30 480 6.7
Dicca 55 409 25 504 16.1
Comilla 30 1030 343 1.7
Totals 237 8 348 99 724 8.4

Table 4. Obscrved rat damage to mature wheat in ficlds in Gazaria
Tuana, farmer-treated with pre-packaged zinc phosphide baits, with
other rodenticides or with no treatment (Ficdler et al. 1981).

Treatment No. of Cut Stems Percent
ficlds stems counted  damage
Zinc phosphide 20 334 12752 2.6
Other rodenticides 8 432 4820 9.0
No poison 80 4480 48 523 9.2
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abundance in wheat ficlds has been reported by Pocaé
ctal. (1982) and noted by Brooks ct al, (1982} as given
in Table 2. Rats begin cutting 1ind storning wheat panicles
from the booting scage on. Prior to that they do some
cutting of wheat leaves and stems, some for food and
some for nesting materials, Stems are felled by cutting
theit bases from 4 to 1S ¢mabove ground and the base
of the panicle is cut from the stem and stored
underground. Damage is most severe in the immediate
proximiiy of the burrow openings, cut stems decreasing
by 509 beyond 15 m distance and dropping shirply
beyond 6 mo (Poché et ab 1982). Damage is highest
between entrances to the same burrow system, [t is
apparent that Bandicota Torages in close proximity tc
its burrow openings.

Rat damage to mature wheat in 1982 averaged $.4 %
in 6 districts sampled in Bangladesh (Table 3). Damage
was lightest in the noarthwestzen districts of Dinajpur,
Rangpur and Rajshali and heaviest in Dacea in low-
tying soils that are looded during the monsoon scason.
The 1982 estimated harvest of wheat in Bangiadesh was
800 000 tons. The loss to rat damage comprized 73 000
tons vilued at U.S. 5 15.7 mullion (Brooks ct al. 1982).

The effect of dumage on yicld showed that at the
tillering stage, stem cutting had little impact on yield
because of compensatory growth of the wheat plant
(Haque ctal. 1980). From booting on, hevewer, the effect
of stem cutting on dc reased yield becomes more
profound as crop maturity approaches. There was found
to be a strong relationship (r = 0.978) between rat-
damaged stems and yield loss, expressed by the formula
Y = 13,12 x — 17.38, where Y is the loss in g of wheat/
m? and £ is the percent of cut stews/m? (Poch# et al.
1932).

A demonstration ot reduction in rodent damage to
wheat was carried out 1n une thana by the Vertebrate
Pest Scction (Fiedler et al. 1981). Pre-packaged zinc
phosphide hait cakes (2 au)., produced at the
Vertebrate Pest Laboratory, were sold to wheat farmers
atcost at the thana central mar'.et. Farmers were advised
to apply baits into the bur. ow openings from the booting
stage of crop maturity on. or whenever the damage level
in ficlds became noticzable. A 100 g bait package was
usually sufficicnt to trzat an average ficld of less than
0.1 ha. Randoni surveys of wheat fields just before harvest
were made and it was Seterminzd if the farmer had used
the pre-packaged baw, had used other locally-available
rodenticides or had done no control. Results of these
findings arc given in Table 4. Twenty farmers (18.5 %)
had used the zin: pnoesphide bait in their fields. Their
levei o damage was caly 28 % of that of farmers using
other rodenticides or Soing notking. This reduction in
damage was achieved with very little supcrvision of the
farmer. The simple inszructions given at the time of bait
sale was our only ccatact. The rest was achieved by
the farmers on theiv ¢an (Fiedler et al. 1981).

The cost/benefit aralssis of this trial was made. It
cost the farmers aboo: U.S, § 0.75 to treat | ha with
zinc phosphide bait. The benefit gained was a saving
of 2% of the averags of 9.1 % loss of wheat, which
in 1981 would have 1mounted to 130 kg extra wl.cat/
ha, worth U.S. § 22,73 The cost/benefit ratio is 1 to
30.
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4. Dracussion

C. =+ -sed research on rodent damage to wheat and
deve: =t of methods of control is being done by
the --=.zmate Pest Section based at the Bangladesh
Agr... .-al Research Institute. Joydebpur, Bangladesh.

Anr..... .zrveys of damage to the wheat crop is carried
out - -r=ndently both by the Vertebrate Pest Section

and the  Bangladesh-German  Plant  Protection
prour i~ ™ie based in Dacca. Training of extension and
plan: ~=ction personnel throughout the country has

beer o e by the Bangladesh-German programme, while
o for agricultural scieatists and extension and

Much remains to be done before real countrywide
reduction of rat damage to wheat can he accomplished.
Large-seale formulatior of zine phosphide bait cakes
should be undertaken by private enterprise and g
country-wide distribution network be established in all
wheat-producing districts. Farmers are cager to purchase
¢ffective baits at nominal costs and they know how to
use them. Another pressing problem is to establish a
predictive model of years in whizh damage 10 wheat
will be abnormally high. Generally this can be expected
to oceur in drier than normal wheat-growing seasons,
Along with this is the need to further refine our methods
of assessing rodent damage to wheat crops.
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