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Consumption of untreated bait by dense ricefield populations of Rattus rattus minda-
nensis was compared to bait points with single, large bait stations and those with several small
bait containers made from 1-liter cans. During 17 days of observation, bait consumption in-
creased at both types of points but averaged over three times higher at those with the small
containers. Observations of rat behavior at the bait points by closed-circuit television suggested
that increased consumption resulted from more rats feeding simultaneously at the points with
several containers.

INTRODUCTION

Toxic bait for rat control is often placed in containers to protect if from bad wea-
ther or to reduce the chance of contact by non-target species. The types of containers
recommended have varied widely, from locked boxes, pipes, or hoppers {Johnson and
Bjornson, 1964) to bamboo tubes (Alfonso and Sumangil, 1970). Previous investigators
have noted that unfamiliar ats may be driven away from food sources (Barnett and
Spencer, 1951) and that social interactions around bait stations may reduce the rate of
feeding (Elton and Ransom, 1954). Calhoun (1962), in discussing the behavior of Norway
rats (Rattus norvegicus) at food sources, postulated that ruch conflicts were related to
crowding rather than to contention for food. From these and other studies of rat behavior
it can be hypothesized that the amount of bait consumed at a bait point may be limited
to a greater extent by the degree of crowding (mediated through social interactions)
than by the number of animals actually present. Chitty (1954) considered this possibility
in the context of work with census baiting and suggested that such a limitation might be
discovered by placing a supplementary bait station near the original. He believed, how-
ever, that single-bait stations could generally accommodate large numbers of rats, despite
fighting, because the individuals in local populations could develop staggered feeding
schedules.

A variety of bait containers are used in the Philippines and other Southeast
Asian countries: and cereal bait is usually well-accepted under field conditions. How-
ever, after observing areas where stations with large guantities of bait were being used
for agricultural rat control, it appeared, partly on the bhasis of continuing crgp damage,
that overcrowding at the stations might be limiting the amount of bait consumed.

N
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When further observations indicated that increases in consumption were gained by
presenting bait in several small containers instead of one large container with the same
amount of bait,a series of field trials using this technique ! was initiated. This paper
reports a preliminary comparison of bait consumption by Rattus rattus mindanensis at
points with one large or severa! small containers, along with observations of the behavior
or rats using the stations.

MATERIALS AND METHODS

The large bait containers used (hereafter referred to as ’baiting huts'’) were a type
commonly used in the Philippines to expose chronic toxicants. Each hut consisted of a
wooden tray, 30 x 17.5 x 3.8 cm, covered with a metal roof made from half of an 18-liter
can, 35 x 22.5 x 22.5 cm, cut diagonally lengthwise (figure 1). A 2.5-x 5- x 32.5-cm
stake, nailed to each end of the tray, supported the roof and anchored the hut to the
ground. The small containers were made from discarded 1-liter plastic oil cans opened at
both ends. Each can was tacked to a 20- x 25- x 0.6-cm piece of plywood for stability
and was placed on the ground.

'}\“

Fig. 1. A baiting hut commaonly used 1n the Philippines.

We arbitrarily established two parallel baiting lines about 150 m apart on paddy
dikes in 1- to 4- week old transplanted rice and alternated the two types of stations at four
points, 50 m apart, on each line using arbitrary starting points. At five intervals over a
17-day period, bait consumption at the eight stations was estimated by recovering all
unconsumed bait, drying and weighing it, and subtracting the weight from the original
amount. Initially, 200 g of untreated polished rice was placed in a single container at each
station, but amounts were increased at each subsequent visit to maintain an excess over

! F. F. Sanchez et al. {Unpubtished Annual Report, Rodent Research Center, College,

Laguna, 1972.)
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consumption, At the baiting huts, additional bait was placed in the tray; at the other bait-
ing points, additional small containers, each holding 200 g of bait, were placed near those
already there (figure 2).

Fig. 2. A baiting point with several small bait containers from discarded cans

To study the behavior of rats at the stations, we used a closed-circuit television
system consisting of a camera equipped with an infrared source and a 4X telephoto lens, a
videotape recorder, and a television monitor. The two huts and the group of small
containers having the greatest bait consumption were each observed once during the
baiting period for 2.5 hrs immediately after dark. The first hut was monitored on the
10th night, the second hut on the 16th night, and the cans on the 17th night, The camera
equipment was set about 2 m above ground level and about 6 to 8 m away from the cen-
ter of the bait point; power was supplied by a portable generator located about 100 m
away.

RESULTS AND DISCUSSION

Greater bait consumption was apparent early in the test at the four points with
small bait containers, and this difference increased as the test progressed (figure 3). By the
final interval (nights 15-17), nightly consumption per point averaged nearly 3.5 times
greater at groups of small containers. During this final interval, bait consumption at
individual points ranged from 100 to 422 g/night at the huts and from 467 to 1843
g/night at the groups of small containers. Consumption was continuing to increase at all
eight points when the test ended. Although the bait in both the huts and cans occasionally
became wet from intermittent rain or from rat activity, this did not appear to inhibit
consumption. We considered that both types of containers afforded sufficient protection
from moisture under ricefield conditions,

Striking differences in the behavior of rats at the two types of bait points were
observed with the closed-circuit television system. During 5 hours of monitoring at the
two huts with the highest consumption, no more than two rats were seen feeding simul-
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Fig. 3. Average nightly consumption of untreated rice at two types of bait points set in Philip-
pine rice fields.

taneously, despite considerable rat activity around the huts. Although some rats spent as
much as 5 minutes inside a hut and most seemed hesitant to go completely inside to feed.
The rats feeding in these situations frequently appeared disturbed by the activity of other
animals. Several times, all of the animals active around a hut were startled and ran away
simultaneously. After a few minutes, activity would resume. Calhoun {1962) termed
these sudden, explosive retreats by groups of rats, “sequential reactions.”

In contrast, at the group of small containers with the highest consumption (which
by the 17th night had 24 cans within a circle of about 1-m radius), monitoring showed
at least 6 and up to 15 rats feeding simultaneously throughout most of the 2.5-hr
period. Although disturtiances were observed and feeding was notably more continuous
than at the huts, sudden sequential reactions were not seen. Usually, an interaction
at one can did not appear to disturb animals feeding at other cans nearby. As at the huts,
we never observed more than two rats feeding simultaneously from a single container, but
several rats often fed at adjacent cans.

The difference in bait consumption obtained by using several small containers at a
bait point rather than a large one appeared to be mainly attributable to a reduction
in social interactions among rats attempting to feed. If this was the case, increas-
ed consumption could be expected only in situations where such disturbances significantly
inhibit feeding activity. The comment by Chitty (1954) on the rarity of this effect in
his census baiting studies, coupled with our experience with various field baiting designs,
leads us to speculate that such situations are much more common among dense, tropical
field rat populations than among the more widely studied temperate populations of R,
norvegicus. It is important to note that social interference with feeding can be detected
only by direct observation or, as Chitty (1954) suggested, by placing a supplemental bait
station near the original.
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Another factor that may have contributed to increased bait consumption at the
small containers was the easier access to bait provided by the containers themselves, The
differences in consumption at the two types of baiting points during nights 1 to 3 tend to
support this speculation. Although no attempt was made to quantify observations, the
delay before feeding when individual rats approached a station appeared somewhat
greater at the huts, and some animals appeared hesitant to go under the sheltering roof for
food.

Remaining questions concern the degree to which the increasing bait consumption
observed at both types of station during the test period resulted from increasing daily
consumption by individual rats or from recruitment of increasing numbers of rats to the
stations. Undoubtedly, both of these types of adjustments to the preserce of new food
sources took place. However, the large amount of bait being consumed at the end of this
test (nearly 2 kg/night at the point with highest consumption or more than 5 kg/night
from the eight points taken together) leads us to speculate that the recruitment effect
accounted for a major part of the increase. Subsequent studies using untreated bait for
longer periods favor this speculation.? |f toxicants were used, such major increase 1n bat
consumption would not be expected. More gradual increase observed in previous baiting
trials with chronic toxicants probably resulted when the rate of recruitment of new
animals exceeded the rate of mortality of established animals.

To the extent that results can be generatized from the situations we observed, several
implications for rodent control practices are evident. Greater consumption at the points
with small containers was observed early in the test. The procedure might be used
to advantage with either chronic toxicants, such as warfarin, or in schedules using
nrebaiting {untreated bait) followed by acute toxicants, such as zinc phosphide. It might

pear that a more efficient way to apply the principle of improving bait consumption
by reducing inhibitory social interactions would be scatter-baiting, such as that which
Wood (1971) used with wax cubes containing anticoagulants and that which Swink et al
{1972) used with leaf *‘torpedos” containing zinc phosphide, or by establishing a greater
density of individual bait stations. This is not necessarily true in situations with dense
rat populations. Scattered baits require animals to search separately for each particle or
package, while fixed stations allow them to learn the location of dependable food sources.
Servicing stations at centralized points probably requires less time and effort and elimi-
nates the need for making and handling individual bait packets, which Swink et al.
(1972) considered to entail excessive labor. In our study, we felt that distributing the
small bait cans separately would have involved considerably more effort than was
required to place them in groups at central points.

Except for those activities associated with measuring bait consumption, we found
little difference in the time required to service the bait points with large and small sta-
tions, and the costs of the two were comparable, Each hut cost about P2.50 for materials
and required about 1 man-hour to construct; assuming a labor cost of about #2.00 per
hour, the cost of a hut would be about ™4.50, The discarded cans we used for the small
stations can be obtained at little or no cost, and the labor involved in constructing
an individual container was negligible; the plywood platforms cost about P0.30 each.
2 F. F. Sanchez et al. {Unpublished Annual Report, Rodent Research Center, College,

Laguna, 1973.)
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Thus, in a baiting program, a bait point with & small containers of this type would cost
about ™1.50. The costs for either type of container might be reduced by using other
materials or by mass-production for large-scale operations. The actual design of a

station probably has little relationship to the differences we observed between large and
small containers. In operational situations using toxicants rather than untreated bait, fewer
small containers per point would be needed to gain maximum effect.

Based on these observations and the previous work of others it appears that, where
rat density is relatively high, consumption of bait can be increased markedly (more than
three-fold in this study) by procedures that minimize social disturbances at bait sources.
At a time when considerable research effort on a worldwide scale is devoted to finding
chemical means for improving bait acceptance, it is significant that such an increase was
obtained from a simple procedural change suggested by studies of rat behavior. The result
illustrates the importance of continued attention to behavioral principles as attempts
are made to adapt existing control methods, most of which were developed for R. norve-
gicus in temperate zones to new situations.
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