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Comparative Studies on the Application of the Zinc
Phosphide Rodenticide against the Japanese
Field Vole, Microtus montebelli MILNE-EDWARDS

By

Eiji KiTAHARA®Y

Summary : The poisonous effects of a rodenticide, zinc phosphide (1%), with three
different dosages (200, 400 and 800 g per 0.4 ha) against the Japanese field vole, Microtus
montebelli, were investigated in three areas. The control effectiveness of the rodenticide
was estimated by the reduction in the vole density, and was shown to be proportional
to the increasing dosage of the poison (47.6% in 200 g application area, 76.09% in 400 g
and 86.7% in 800 g-area). However, the percentage (ratic) of the bait consumption to
the total dosage at each area decreased : 53.7, 36.2 and 30.5%, respectively.

Judging from the dosage-effectiveness relationship, it should be concluded that the
proper application dosage of zinc phosphide rodenticide (1%5) is 400 g against 25 indi-
viduals per 0.4 ha.

Introduction

Rodents have been pests to mankind for a long time, especially concerning agricultural
and forestry products. Accordingly, many rodent control techniques have been developed
and extensively improved with?®% using the rodenticide and without®® the rodenticide. But,
in many cases, the rodent population has already become a comsiderable size by the time
the damage is discovered. So rodent control must be conducted by using rodenticides which
are quick and effective.

Zinc phosphide is the most popular and commonly used rodenticide in Japan. It has an
acute toxicity because of its degradation to zinc oxide and phosphine (PHg) in the presence of
both alkalis or acids. The phosphine is the gaseous substance which kills the target rodent pest.
Rodenticides must be used without any undue side effects such as environmental deterioration.

From the standpoint of decreasing the influences to wildlife, it is advisable to apply the
proper dosage of rodenticide corresponding to the population density. This paper deals with
the effectiveness of the rodenticide, zinc phosphide (1%), against the Japanese field vole,

Microtus moniebelli Mune-Epwarps, in relation to its population control.
Materials and methods

Trials were carried out on the western slope of Mt. Kinada located in the suburbs of
Futtsu city in Chiba Prefecture, from October 24th to November 8th, 1979. This place is a
good habitat for the Japanese field vole which is known to cause serious damage to forest
trees in Honshu and Kyushu.

The population density was estimated through the mark and release method® in three
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50 X 80 m areas before laying poisonous baits. Poisonous baits of 5, 10 and 20 grams in weight
were laid at about 50m intervals at the trapping points of these three areas and left for
seven days. After this period, the bait remnants were fetched back to the laboratory, dried
in an oven at about 50°C for over 24 hours and weighed with a balance.

The effectiveness of the poison treatment was estimated by the difference in the total
number of marked voles captured before and after setting the poisonous baits. Live-traps
were dispersed at 10m intervals in a 50 X 80 m area.

The rodenticide used was zinc phosphide 1% and the target species in these trials was

the Japanese field vole, Microtus montebelli Miine-Epwarbs.

Results and discussion

Results of the mark and release method on each area are summarized in Table 1, 2 and

3, respectively. The population of voles in each area was presumed to be 21.51ds/0.4ha on

Table 1. Results by the mark and release method on the
5 g-poison-treatment area

Ids Marked V
4 Percentage of
(Gate | NewIds | Ids Marked |  Total UM the d3V| Tds Marked to
) . the Total Ids
- - b ycounting | T T
Oct. 25 10 0 10 0 0%
o
g 26 9 6 15 10 40.0
§ 27 5 12 17 19 70.6
g g 28 2 12 14 24 85.7
v 2 29 0 14 14 26 100.0
IS )
RO 30 4 10 14 26 71,4
Treatment with poisonous baits (from Oct. 30 afternoon to the morning of Nov. 5)
Nov. 6 [ 0 3 3 ‘ 30 100. 0
3 7 ‘ 2 1 3 ‘ 27 33.3
A 8 g 1 | 0 1 26 0
Table 2. Results by the mark and release method on the
10 g-poison-treatment area
% i | R T [ Ids Marked | p_o oo o
| Date | i - ‘;until the day| Percentage of
| (1o79) | New Ids Ids Marked Total | before Ids Marked to
‘ o . the Total Ids
- - counting | T T T
Oct. 25 | 7 0 7 | 0 ‘ 0%
g 26 4 2 6 7 33.3
% 27 | 3 8 1 ; 1 ! 72.7
S q 28 4 6 » 10 14 | 60.0
o8 |
o a 29 | 6 | 8 14 ‘ 18 i 57.1
] { |
Ao 30 | 2 10 12 24 ( 83. 3
_ S O S
Treatment with poisonous baits (from Oct. 30 afternoon to the morning of Nov. 5)
Nov. 6 | 1 2 3 | 26 % 66.7
2 7 0 ‘ 2 2 24 \ 100. 0
o 8 [ 2 3 | 22 » 66.7
] - B . | 1
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Table 3.
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20 g-poison-treatment area
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Results by the mark and release method on the

i 5 - e

Date - Jgﬁly%ﬁ;kggy Percentage of

(19793 New Ids | Ids Marked Total before Ids Marked to

i S the Total Ids

— . i counting )
Oct. 25 | 10 0 10 1 0 | 0%
i |
g 26 | 9 6 15 ‘; 10 40,0
% 27 ‘ : 12 7 19 70.6
O g 28 2 ‘ 12 14 24 85,7
° 5 ‘ , ,
S a 29 0 14 14 26 100, 0
] | i
Ao 30 | 4 | 10 14 26 | 71,4
| | e o 3 |

Treatment with poisonous baits (from Oct. 30 afternoon to the morning of Nov. 5)

_ : - ‘ -
Nov. 6 i 0 | 3 3 30 100. 0
{-é 3 7 2 i i | 3 27 33.3
a 8 1 0 i 26 0

the area treated with bg of poisonous baits, 22.51ds/0.4ha on the 10 g-area and 29.91ds/0.4ha
on the 20 g-area according to Sucivama’s method”. Since there is not a great difference among
the population densities of these three areas, it may be significant to compare these three
control effectivenesses against the voles, The control effectiveness on each area was calcula-
ted to be 47.6% on the 5g-area, 76.0% on the 10g-area and 86.7% on the 20 g-area. 1t was a
matter of course that the control effectiveness on the 20 g-area was the highest, while that
on the bg-area was the lowest. From these results, a sufficient control effectiveness could
The

effectiveness in the application area of 400 g of rodenticide was almost same as that in 800 g

not be confirmed in the application of 200 g of rodenticide against 21 voles per 0.4 ha.

rodenticide area.

Funsurra pointed out that the proper application dosage of zinc phosphide (3%) was 1.0kg
per 1.0 ha at the most, and that a retouching application would be more effective against a
high density population®. The author agrees to this opinion that the rodenticide application

with more than 1.0kg/ha is not so effective against a high density population. On the other

O 0 O O O O O O o o 0 O O O O O
4.6 1.9 3.6 2.3 3.5 50 4.7 4.0 52 3.1 52 4.1 4.7 4.3 10.0 1.8
O o O O O O O O c o O O O O O O
1.3 1.9 1.6 220 2.2 4.7 2.3 3.5 2.3 2.9 1.5 3.0 37 2.7 1.6 1.0
o O O o O O O O c o O O O O O O
0.8 0.7 1.7 4.3 2.8 4.7 2.3 2.5 3.2 2.2 4.4 4.0 3.9 2.1 2.0 2.5
o ¢ O O O O O O o o O O O O O O
2.0 1.4 4.8 2.0 50 2.5 2.1 2.7 3.1 2.5 88 4.9 1.7 58 2.4 1.5
o O O O o O O o0 o O O O O O
1.4 0.9 2.1 22 1.9 3.9 2.1 1.6 3.6 4.0 54 2.5 2.9 1.7 10.0 2.5

grams grams
Fig. 1 The arrangement of the bait Fig. 2 The arrangement of the bait

and the amount of its consump-
tion by voles at each point on
the 5 g-poison-treatment area.

107.5g---Total consumption ., -
200.0 g--Total application >0

and the amount of its consump-

tion by voles at each point on

the 10 g-poison-treatment area.
144.7 g---Total consumption ...,
4000 g Total application 0-2%)
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hand, Hicucur suggested that the standard

602 408 405 7?2 6(.)7 508 602 402 application dosage, 0.5kg/ha, could control a

O 0O 0O O O O O O sufficient number of voles®. But, he did not

5.7 9.2 4.7 6.0 7.5 7.9 131 155 have a full discussion on the consumption
o O of baits and the population density.
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The state of bait consumption by voles
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at each trapping point is shown in Fig. 1,

48 3.9 43 51 81 53 48 43 2 and 3. Marks of O in figures indicate the
4OI 506 405 495 592 707 603 602 points where poisonous baits were laid, and
P the number under the marks shows the

Fig. 3 The arrangement of the bait concrete consumption dosage (grams). The
and the amount of its consump- total consumption amount in the 5g-area was

tion by voles at each point on

the 20 g-poison-treatment area.

244.1 g---Total consumption But, in comparing the percentage of bait

cid.l g lotal cor i s
800.0 g---Total application (30.5%)

smaller than that in the 10 g and 20 g-areas.

consumption to the application dosage, that
in the 5g-area was very high (53.7%) and remarkably difierent from the others, with 36.2%
in the 10g-area and 30.2% in the 20 g-area. In looking over the bait consumption at each
point, that in the 20 g-area was the largest, approximately 5 to 10g. The percentage of bait
consumption to the total application in the 5g-area was incredibly high in spite of the short
period for laying poisonous baits. It seemed to be that the 5g application at each point was
too little against tile number of voles inhabiting that area.

Judging from the data showing the control effectiveness and the percentage of bait con-
sumption, it can be concluded that the proper application dosage of the rodenticide, zinc
phosphide (1%), is 400 g against 251ds per 0.4 ha.
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BARBENY * X3 Microtus montebelli MILNE-EDWARDS
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