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Field Trials of the Rodenticide 2-(diphenyl acetyl)-1,
3-indandione against the Japanese Field Vole,

Microtus montebelli MILNE-EDWARDS

By

Eiji KiTaHARA

Summary : Two different field populations of the Japanese field vole, Microlus mon-
tebelli, were treated with the anticoagulant rodenticide, 2-(diphenyl acetyl)~1, 3-indandione.

The effectiveness of the rodenticide was estimated by the reduction in density of the
vole. By the treatment of the rodenticide, 50% of the vole population at the dry riverbed
of the Tone river and about 86% at the western slope of Mt. Kinada were controlled.

From the results of trials I and II, it can be concluded that the rodenticide 2-(diphenyl
acetyD)-1, 3-indandione, is very effective in the control of the Microtus moniebelli popu-
lation.

Introduction

Recently a rodent control system based on a new rodenticide has been studied extensively.
Nowadays the most popular and widely used rodenticide in this country is zinc phosphide.
It has an acute toxicity and does not induce bait shyness to microtine rodents, and it resolves
more quickly in the stomach than the other rodenticides. Moreover, it does not induce any
resistance to rodenticides in the rodents. On the other hand, 2-(diphenyl acetyl)-1, 3-indan-
dione used in this trial is an anticoagulant such as warfarin.

In the early 1950s anticoagulant rodenticides were thought to make a turning point in
rodent control because of their advantages?. But, in 1959 an infestation of rats resistant to
anticoagulant rodenticides such as warfarin were discovered and by 1966 the resistant popula-
tion was reported to have spread in the England-Wales border®.

The appearance of resistance to warfarin and to other well-known anticoagulant rodenti-
cides in rodent populations has reduced the use of these compounds in urban areas of Britain.
The material in this trial is known to Kkill rodents with a single feeding and not to cause
the vole to be resistant as above mentioned. This characteristic is not known in other anti-
coagulant compounds, which usually require 2 or more feedings for a lethal dosage. Con-
sequently, anticoagulant rodenticies are not used for field rodent control.

This paper deals with the effectiveness of 2-(diphenyl acetyl)-1, 3-indandione in control-

ling the Japanese field vole populations.
Materials and methods

The object species of this trial is the Japanese field vole, Microtus montebelli montebelli,
which causes harmiful damage to farms and forests in Honshu and Kyushu. 7This vole inhabits
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mainly cultivated land and young forest plantations with a lush growth of grass.

Trial I was carried out from August 28th to September 13th, 1979. The study site of this
trial was located on the dry riverbed of the Tone river in Chiba Prefecture. This riverbed
has been used as a pasture by neighboring dairy farmers and pasture grass such as ochard-
grass remains now. Accordingly, this site is a good habitat for field voles.

Trial II was carried out on the western slope of Mt. Kinada located in the suburbs of
Futtsu city in Chiba Pref. from October 24th to November 8th, 1979. This site is also a good
habitat for field voles, because of the pasture grass planted there in order to improve the soil
which was left after mining sand and small pebbles.

The population density was estimated through the mark and release method® in both
study areas before laying poisonous bait. Poisonous bait of 50 grams in weight was put at
each trapping point and left for six days in trial I and for seven days in trial IL

The effectiveness of the poison treatment was calculated from the total of marked indi-
vidual numbers during pre- and post-poisonous bait layings. Live-traps were dispersed in a
50100 m area with an interval of 10 m between each trapping points in trial I and in a 40

X80 m area in trial IL
Results and discussion

The ex-

tremely few catches on the first day seemed to be based on the fact that there were many

The results from the riverbed of the Tone river are summarized in Table 1.

more voles than the two in sufficient traps at each point could handle and that pre-baiting was
not conducted before the actual investigation. On and after the second day, four traps were
set at each trapping point and all four traps were fully occupied with voles at many points.
The pre-poisonous bait settling census was finished on the seventh day, because the number
of marked individuals which were caught on that day reached the high percentage of 80%
of the total catches.

Granular poisonous bait of 50 grams in weight was put at each trapping point and it was

Table 1. Result of the mark and release method on the riverbed
of the Tone river
o o o T — . ]
Date ) L Mark ids.untilPercentage of
New ids. Mark ids. | Total the day before] mark ids. of
(1979) | v :
] counting the total ids.
Aug. 29 59 o | 59 o | 0%
30 99 27 126 59 | 21,4
Pre- 31 80 66 146 [ 158 [ 45,2
traetment | Sept. 1 76 89 165 { 238 53.9
census 2 57 121 178 | 314 68.0
3 40 129 169 [ 371 76,3
4 35 141 176 f 411 80. 1
Laying poisonous baits (from the afterncon of Sept. 4th to the morning of Sept. 10th)
~ e e
Post- Sept. 11 69 97 166 1 446 58. 4
treatment 12 | 102 54 156 ‘ 349 34. 6
census 13 104 32 136 | 295 23,5
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hoped that the amount of bait which

would be eaten and taken away by the 200
voles would be discussed. Almost all of
the bait was confirmed to have been 100

eaten or carried away by the time of

the patrol on the second day after laying

u 100 200 300 400 500

the bait, indicating the extremely high
P=0.23 N=560

density of the vole. For this reason, it
Fig. 1 Estimation of the Microtus

. population through Sucivama’s
From the results shown in Table 1, method.

was impossible to talk the matter over.

the number of voles in this area were
presumed to be 560 per 0.5 ha (Fig. 1). This estimation of the Microtus population was con-
ducted through Suveivama’s method® without the catches of the first day.

Four hundred forty-six voles were marked through the mark and release method during
the pretreatment census and after laying the bait, and 183 marked voles were caught and
removed from this area in three days. This figure will come to about 222 through the same
method as mentioned above. And accordingly the effectiveness of this rodenticide is calculated
to be about 50% on the Microtus population in this trial.

The results from Mt. Kinada are shown in Table 2. In this study area, two traps were
dispersed in a 50X 80 m grid with an interval of 10 m between ecach trapping point.

The small number of catches on the first day seemed to be due to the fact that pre-
baiting was not conducted before the actual investigation. And in this area, the number of
voles could not be estimated through Sveivama’s method adopted in trial I, because the number
of catches on each day were very variable. But, 66 voles were presumed to inhabit this area
(0.4 ha), with the basic technique, which seems to have been first used by Lincory (1930)% to
estimate the total number of duck in North America, and is sometimes referred to as the
“Lincoln Index”®,

Seven voles were recaptured during the post-treatment census. Thus, this rodenticide is

Table 2. Result of the mark and release method on Mt. Kinada

Date 1 Mark ids.untilPercentage of
(1979) New ids. | Mark ids. Total the day before, mark ids. to
i counting ;the total ids.
Oct. 24 | 3 ‘ 0 | 3 o 0%
25 9 ] 0 9 3 | 0
Pre- 26 8 2 10 12 2.0
treatment 27 7 6 13 20 46, 2
census 28 9 11 20 26% 55,0
29 11 9 20 35 45,0
30 4 12 16 46 75.0
Laying poisonous baits (from the afternoon of Oct. 30th to the morning of Nov. 6th)
Post- Nov. 7 23 3 26 | 50 11,5
treatment
census 8 12 4 16 47 25.0

* : One mark id. was killed in an accident.
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calculated to have killed 86% of the marked voles. The two days’ period of post-treatment
census was indeed short. But, 35 voles, which were caught in these two days were un-marked
individuals and commanded an absolute majority in the total catches. Most of these indi-
viduals were thought to be immigrants recovering the population as reported by Kinosuita
el al.” ‘Therefore, around 86% of the population was thought to be controlled.

From the results of trials I and II, it can be concluded that the rodenticide 2-(diphenyl

acetyl)-1, 3-indandione has a high effectiveness in the control of Microtus montebelli populations.
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