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COMPARISON OF THREE BAITING METHODS FOR
 
PHILIPPINE RICEFIELD RATS'
 

F. NELSON SWINK, G. KEITH LAVOIE, GERRY C. ATWELL 
JESUS P. SUMANGIL, AGAPITO M. DELA PAZ' 

Three methods of baiting ricefleld rats (Rattus rattus mindanensis) 
*ere tested on a 240-hectare rice-growing area In Central Luzon. A 
standard baiting of 0.75% zinc phosphide on broken rice during the 
dry season, a modified baiting of zinc phosphide and corn oil on w ele 
rice during early booting of the rice crop, and a baiting of broken rice 
and diphacinone, an anticoagulant, during late booting and early flower­
ing all reduced rat populations (as shown by live-trapping) In com­
parison with untreated areas. However, rat damage to rice was 
negligible (less than 2%) throughout the study on both treated and 
untreated areas, and did not zorrelate with trapping rezAlts, Indicating 
the need for further work on the relationships betwo,.'n rat deasity 
and rice damage. 

The Philippines and other nations in Southeast Asia have for many 
years sustained sizeable losses on standing rice crops by rats (Cncillo et 
a., 1954). The Bureau of Plant Industry of the Department of Agr.cul­
ture and Natural Resources in the Philippines is responsible for carrying 
our programs designed to reduce crop losses caused by rats. Over the years, 
the Bureau's Plant Pest Control Division has developed a system of large
scale dry season rat control that affords a reduction of at least 70% of the 
1967 rat populations, (Sumangil, 1967). However, the effect is usually 
short lived, presumably because there are sufficient numbers of surviving 
rats to repopulate the treated areas befox: harvest of the next rice crop 
(Alfonso et al., 1966). Modification of these methods appeared desirable 
and this study, a preliminary comparison of three baiting techniques, was 
undertaken as an initial step toward developing improvements and increased 
efficiency of Philippine rat control technology. 
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MATERIALS AND METHODS 

The study was conducted in 1969 on a 240-hectare area at Barrio Re­
cuerdo, Nampicuan, Nueva Ecija, in Central Luzon, a rainfed rice-growing 
region. Varieties of rice grown on the study area were C-4, BE-3, IR-5, 
12-36, Kc -nedy, and Raminad. The Makgaya silt loam, found in the area, 
is a mc :. rat~ly fertile soil which responds well to nitrogen ard phos­
ph(-71i but not to potassium. The study mainly involved the ricefield rat, 
Rattus r. mindanensis. 

The study area was divided into eight 30-hectare plots each random.. 
ly assigned to one of four treatmens; 100-meter buffer zones were in­
cluded in each plot to reduce interchange of rats between plots (Fig. 1). 
Three days before each treatment, four traplines of 15 live-traps each, spaced 
at 25-meter intervals, were set on or i.ong dikes in each plot (Fig. 1). 
The lines were separated by at least 75 meters. Traps were set for three 
consecutive nights; all captured rats were ear-tagged, sexed, aged, and 
released. Five days after each treatment, the traplines were again set and 
the same procedure was followed. 

Plots I, III, V, and VII were baited -n late March, during the dry 
season, using the current procedure of the Bureau of Plant Industry. 
Farmers baited dry paddies at 10-meter intervals with binlid (rice shorts) 
and rice bran treated with 94% zinc phosphide at about 0.75% by 
weight; in addition, bait was placed at entrances of actve burrows. Each 
bait site contained about 8 g of treated binlid; about 2 kg of bait was used 
per' hectare. Plots III and V were further treated in late October and 
early November, when rice was booting and flowering. A mixture of 19 
p~.rts freshly ground binlid and one part of one percent diphacinone (2­
diphenylacetyl-1, 3-indandione) was exposed in four hundred 15-inch 
bamboo tubes which were alternately placed 15 meters apart on the sides of 
dikes in each plot. The bait (about 60 g per tube initially) was replenished 
every other day for 14 days. 

Plots IV and VI were treated with a modified zinc phosphide bait in 
early October, when rice was beginning to boor. Banana leaf "torpedos", 
containing five grams of whole polished rice (variety C-4-63), treated with 
zinc phosphide at about 0.70% by weight and 0.5% corn oil by weight, 
were placed at five-meter intervals on top of dikes (Fig. 2). This applica­
tion resulted in about C.25 kg of treated Lait per hectare. Plots II and VIII 
were left untreated as references. 
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Figure 1. Design of 	the Barrio Recuerdlo Study Area. 
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Figure 2. Banana leaf torpedoes used during modified treatment. 

To determine the effect of the zhic 'phosphide bait on individual ani­
mals, limited radio-tracking studies were conducted on Plots I, VI, and 
VII. Rats were live-trapped, fitted with 0.5-watt miniature .0 YM-lz trans­
mitters, described by Corner and Pearson, (1972), and released at the 
point of capture within 24 hours before baitihig. -Animals weme then 
monitored for five days after baiting (Fig. -3).. 

Damage estimates were computed for five randomly selected paddies 
on each plot by counting rqe ,illers dmwged in .10 hills within each of 
10 rows. Measurements were made in October (before and during boot­
ing) on all plots, and in late November (immediately before harvest) on 
plots IV, VII, and VIII; early harvesting prevented final surveys on the 
other five plots. 
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Figure 3. 	 Rat with a miniature transmitter attached. Protective cover 
was removed to show details of transmitter. 

RESULTS AND DISCUSSION 

Baiting results, as indicated by rats live-trapped before and after treat­
ment, are summarized in Table 1. Recaptures averaged 6.9%, and showed 
no evident pattern between treatments. Although the standard and modi­
fied zinc phosphide treatments produced about the same indicated reduction 
in rats, the modified treatment did not appear practical because of the 
excessive labor required to prepare nearly 4000 torpedo baits. Because of 
the recovery potential of rodent populations, the timing chosen for baiting 
with the 	 modified method (during booting) may be a better choice for 
crop protection than during the dry season, but supportive data are 
lacking. The diphacinone treatment, during late booting and early heading, 
was not conclusive because few animals were on the test plots. 

Radio-tracking studies were conducted during and immediately after 
baiting of the two standard zinc phosphide plots (I and VII) and one modi­
fied zinc phosphie plot (VI). On plots I and VII, 20 animals were 
fitted with transmitters, but signals of five were not detectable before 
baiuing. Of the rmaining 15, 11 (73%) were recovered dead or presumed 
dead (did not move for three consecutive days after treatment) and four 
survived. Nine of the 15 test animals moved 50 meters or less from their 
original captre sites; however, two adult females were found dead at 
distanc-s of 350 and 400 meters from the points of initial capture. On 
plot VI, 13 rats were instrumnted, but five signals were noL detectable 
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before baiting. Of the remaining eight, six (75%) were either recovereddead or presumed dead following treatment, Pnd two survived. The longest
recorded movement during this period was 300 meters, but the average
range was 175 meters, considerably greater than the range during the dryseason. However, it may be that longer movements occur during the wet 
season or that animals are disturbed by the procedure and behave abnormally. 

Damage surveys of the plots were intended as a long-range evaluation of 
crop protection. Damage, however, was very slight before booting (Maxi­mum, 0.3% on plot V, and not much greater in later stage (max, 'urn
during booting, 1.7% on plot V; maximum just before harvest, 1.1. onplot VII). Plot IV showed no damage at any of the three sampling periods.
In addition damage measurements did not correlate with trapping results; the
highest damage recorded was on the two diphacinone plots, which showedthe greatest reduction in rats trapped after treatment. These results in­
dicate a need to examine more closely the relationship between animal 
density and damage. 

Table 1. Summary of live-trapping results before and after three baiting treat­
ments 

Rats Captured 
BeforeTreatment After PercentPlots sampled Baiting Baiting Reduction 

Standard zinc I, III,
phosphide V, VII 173 46 75 
(Mar. 25) 

Reference II, IV.
 
VI, VIII 181 145 20
 

Modified zinc 
phosphide
(Oct. 5) IV, VI 28 5 82
 

Reference 
 II, VIII 33 34 - 3 
Diphacinone 

(Oct. 22, Nov. 3) III, V 9 0 
Reference iI, VIII 33 40 -23 

* The diphacinone treatment dung late booting and early heading was not 
conclusive because animalsfew were on the test plots.

*"The authors do not assume that chnnes in trap success correlate directly
with absolute popuh ion changes. 
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