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Summary

The collection index is proposed for unbiased

comparison of number of mosquitoes collected at

different numbers of days in a collection unit.

When the whole collection period (Z days) is

divided into L collection units, each of which

contains Q days, the collection index is defined

as a summation of trap indeces during whole

collection period, where trap index is mean catch

of mosquitoes per day in each collection unit.

A method to calculate the relative error (.) of

the collection index is also proposed. Calculations

for the relative errors were made by using light

trap collection data in females of Culex tritaenior

hynchus summorosus and other 3 species of

mosquitoes collected at 3 different stations in the

suburbs of Kyoto City. The relative errors

obtained in this work will be applicable for

discontinuously collected data under similar con

ditions.

The relative error of the collection index is

variable with the size of collection unit and

collection frequency (q). Relation between. and

Q (when q=l) was discussed: there is a linear

relation between. and Q when 2;;;;: Q;;;;: 12. The

differences in regression lines shown in each

figure in the same species at different stations

and in the different species at the same stations

were not clarified in this paper.

A Method for Rough Estimating Density of Norway Rats in Poultry Farm. Yohsuke

YUYAMA*, Yasunosuke IKEDA** and Kiyohisa NAGANuMA*** (Department of Medical Zoology,

Faculty of Medicine, Kagoshima University", Sankyo Co., Ltd Tokyo** and Osaka City

University, Medical School***) Received .March 22, 1975. Botyu-Kagaku, 40, 80, 1975.

14. ~~~[:';I=.)[:t.Q r:1~,;( ~~,~lf:fl:O)~~l.llIJjE;* iMIlH'(i:1l'*, iil!W'i(ZjjlJ**, 7kilWlv-'***
(UIJ9~~~#f.~~tilt~il1h~~;£X3i*, =:;J~tki:~~li:*J1{**, *llliZJ1i.ll:*~~~tilrJ1il1h~~;£x~***)

50. 3. 22 ~F.n

:tl:q~itH~ Il: J: 1.>illH'~ ~ :f ;{. X ~ O)~J&1.:nmJi! 0) J1ij £aWJi!WIl: "? ~',"(¥fH!fL, 'C0) tm£t ~ kl: tIE l/{Il

t...fII]!.!QWO) 'C~1. C lU~ L tt, ih\~ lil9741~9 Jllj-liU, jijlil\l:tJiil1rf'3 O)-n:mtJ!Jll: ~u P '"(;10 r.. ts ? tt,

ih\~O)t'i!-li, I<:f;{· X ~ l:l~ ~ 7riJ ~ *It:if.l:JiiiJ'; ts 7.> ih\~f!q~ 1 n~ ~ rJ aU:illO)¥H6 960)j'PJfr'<:t)£

1&-(7.> z C ~~h tt, z, 0) z UJ';, 3j1.~jU:illO) ~:f t- X ~ /~(ll,tO)~n:nI:l, fiJrO)g.wl'J~~fJ1~-'jI.

:l:'J~(ll,to) 1 E O):tl:q~nmIilIl:fU~-r;;:, 1/7 ./.,:n, 40,<:;t;IJ 7.> z ell: J: ? ,"(~&\Il:tffiJt'<: ~ 7.>.

:$:WIl: J: 7.> WfI£ttffiJtI:l, fiJrO)~Ws.il!Iifr'<:l;tllHitt c ,[tbtL 7.>.

It is very difficult to survay and record rat

infestations in various environments. Although a

number of techniques to estimate the wild rat

population have been used by many investigators,

one of the most accurate method is assessment
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by trapping.

In the present paper the authors report a simple

method for estimating rat population used in

conjunction with a trapping method and discuss

the bait consumption can provide a rough estimate
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Materials and Methods

The site: The tests were conducted in a large

poultry farm which was located near the foot

of Mt, Fuji in Gotenba City, during the middle

ten days of September, 1974. A floor area of the

test poultry barn was about 512 square meters

(8m in width and 64m in depth), and there had

usually been keeping about 2500 chickens. Bur

rows were found in banks, weedy vacant g'round,

and along the edge of concrete floor around the

barn.

Baiting: The test bait was most commonly used

as a diet for rearing poultry in Japan. The bait

was consisted of approximately 605'6 of ground

maize, 345'6 of ground cereal (milo, refuse of

soy-bean, and alfalfa), and 45'6 of fish meal.

A container for the test bait was consisted of

thin carton, 18cm long and 12cm broad, and 2cm

in height. Forty-six boxes containing the exces

sive amount (4oog) of test baits were placed on

either inside passages of the barn at intervals of

about 3 meters. After the exposure of 24 hours,

the baits were removed and weighed,

Trapping: Since a combination of one of more

techniques may provide a more reliability than a

single method, the following' trapping' was used in

conjunction with a trial by bait consumption.

The trap used was a simple snap trap. A small

piece of fried sweet potato was used as a trappirut

bait because this bait had been the most accep

table to the rats inhabited in this area. Two

hundred-fifty traps were placed in rat runways,

ncar their burrows or. freshly dug earth around

the test barn. The collection of trapped rats was

made several times a day during the test periods

so that wandering rats could not devour the

trapped cadavers.

Results and Discussion

As shown in Table I, the sum total of 286 rats

were collected, and this population was comprised

a relatively large number of young rats. A

characteristic evidence observed in this area was

the rats had searched for food not only at night

but in broad daylight. Moreover, the rats were

quite granivorous, they always choosen the diet

for rearing poultry even though the other food

such as bacon or sausaze was readly available.

This food habit may depend upon the habitat

condition which they have been fed on this bait

for a long' time.

Feeding' with g'round cereal has been used by

numerous lnvcstluators to estimate wild rat

population. In this technique most investlgators

have compared between the amount of consumed

baits and the number of individuals. in dlsreaard

of body weight. I•2•3) In the· present tests, the

authors have attached importance to the body

weight rather than the number of individuals.

Table 1. Record of the collected cadavers and the daily
consumption of the test baits.

I
Total body

wcirrht
I No. of r~~c~~g'ht
I Female I Male Total

Date

------- --~-_. -----_. ---" --"- 0- - - ---- - 0

Sept. 11 44 3·1 78 6883 I 88.2 2963

12 42 58 100 7970 79.7 2632

13 21 40 61 5661 92.8 1967

14 11 11 22 1807 82.1 926

15 8 8 16 984 61. 5 385

16 4 5 9 1516 168.4 180

Total 130 156 -I 286 24821
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Table 2. Assessment of the bait consumption based on the
body weight of rats in different days.

11.9

14.7

19.7

21.5

15.4

II. 9

2963

2632

1967

926

385

180

I
No. of rat I Total body I (A) Accumulated I (B) Bait B/(A/lOO)*

caught weight body weight consumedDate
-_..---.

Sept. 11 78 6883 24821

12 100 7970 17938

13 61 5661 9968

14 22 1807 4307

15 16 984 2500

16 9 1516 1516

Average (M ± P. E. s.) 15.9±2.7

* Bait consumption g/100g body weight/day.
P. E. s.: 0.6745u X2=4.999 < X20.0~ (d. f. 5: 11.071)

Table 3. Comparison of estimates of the number of an average
adult rat based on either of the accumulated body
weight and the amount of bait consumption.

(A) A/250
II

(B) B/40
Date Accumulated Expected Bait Expected

body weight number
II

consumption number

Sept. 11 24821 99.3 2963 74.1

12 17938 71.8 2632 65.8

13 9968 39.9 1967 49.2

14 4307 17.2 926 23.2

15 2500 10.0 385 9.6

16 1516 6.1 180 4.5

Total 244 226

X2= 13.013 < X20.01 (d. f. 5=15.086)

Since the technique used was an essentially

trapping, the accumulated total might be con

sidered as a exposed population during the test

period in this area. As shown in Table 2, a

calculated formula B/(A/lOO), where B is the

total amount of baits consumed, and A is the

accumulated body weight in different days, in

dicated the rats ate about 16;'6 of their body

weight per day. This figure was in according

with the results of the previous laboratory test"
and the field tests by G iban.4,~)

. It is generally supposed that average adult of

Norway rat is about 250 grams in weight. The

population thus can be roughly determined by

dividing either the acumulated body weight in

grams by 250, or the total bait consumption in

grams by 40, of which in grams correspond with

the daily bait consumption of average adult rat.

The results are given in Table 3. As shown in

the results, there was a small difference in the

expected number of average adult rat based on

either of the body weight and the amount of

bait consumption.

Although it is difficult to indicate the wild rat

population with scientific exactitude, the popula

tion can be roughly estimated by using a method

of bait consumption. In this method, finely or

coarsely ground cereal diets are suitable for the

test baits.1, 4, 6) If the solid baits or whole grains

are used for' test baits, the results may not be

accurate so that certain rats would not eat at

the bait stations and the baits will be carried

away to their burrows and cached. Also, the

method may not be sufficient to estimate the

population in the place where too much other

bait is available for rats will probably feed on
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other bait. The selected baits must not be

replaced by the other, since the bait consumption

of Norway rats may varied with the nutrient

content of the bait."

Summnry

In the present paper, the authors dealt with a

method to roughly estimate the wild rat popula

tion by using the bait consumption, and had

compared the reliability with an accurate trapping

method. The tests were conducted in a large

poultry farm in Gotenba City during the middle

ten days of September, 1974.

The results showed that rats ate the test bait

consisted of ground cereal diet at rate of about

16;;'6 of their body weight per days. Thus, the

number of average adult of Norway rat could be

roughly estimated by dividing the total bait
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63 (1975).
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consumption in grams by 40, of which in Il'rams

correspond with the daily bait consumption of an

average adult rat. This method may not be

sufficient to estimate the population in the place

where too much other bait is available {or the

rats will probably feed on other food.
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