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Some 01関税Vお針。ns on the Field 

斑icrotu事現oniebelli ln n 

Atsushi 

Summary : One hundred and twenty • nìne litters produced by 16 first-generation females 
of the }apanese field voles from the breeding slock colIected at Sugadaira Plateau proｭ
vided information on rεproductìve performance. On lhe other hand, Iwentyイive litters 
(51 males and 14 females) from wild voleぉ caught at the hank of the Tone River we河
used for the study of the growth accord�g 10 the size of littcr 
The most frequent interval between successive pregnancies was 20 ..._,21 days , and the 

minimum interval between litters was 1 品 days

The mean }itter size ¥vas slightly larger in the first-generation femaJes compared with 
in the wild-trapped fernales. 

The third litter size tenてled to be the largest of li工ter orders , pre;~巴 nting an average 
of about ,1.6 young. Th8 nurnber of young decli九ed gradually in subsequeut litters. dropｭ
ping to an average of ahout :-33 in the last litter of the series. 

The average weight and all the dimensions at birth vari 己d according to size of litter. 
They were greatest in small litters and declined gradually as the scale of litter size rosc. 
Thereafter , only the body weight continuεd thi日 tendency up to at !east sixty days of 
age. The 田ean body weight of indiv禔uals frorn smal1 Htters and largε 1ittcrs averaged 
respectively 2.7 g and 2.4 g at birth , 18.2 g and Hi.7 再 at -weaning, and 34.9 g and 2R.S g 
at s喆ty days of age 

Introducti骨n

35へ~41

Posinatai growth and development ()f the J 乱P札口記S2 Jiclc1 vole , lÌl1it〆:roius Jnonlebelli (M lL川町

EDWARDS) , in captivity has already been repoTted by th巴 author (NAKAl 日1 ， 1975). 1日 order to 

carry out any experiment on this species, it is necessary to establ�h hasic parameters of thε 

population. This pap巴γreports reproductive 乱ctivity of the Jaboratory colony, with particular 

emphasis on gestation perﾍoc1 anc1 litter size. This study a180 involves the work on thc cornｭ

parative growth of litters of c1ifferent sizes. ln 乱ddition to cstablishing thc basic population 

parameters, it is a1so necessary to know if some reproc1uctive trail.s in this ;}一 nirnal じhange

unc1巴r domestication. Th2rcfore, this p旦per is furth己r to compare the r巴productive performance 

of th色 first la boratoryア gene了ation with that ()f free-living wilc1 voles , 

Materials and methods 

Th巴 original stock of vol巴s whose 五rsトgenerations were usec1 as parεnts in this stuc1y 

c1erived from some pairs of !v1icrotus montebelli, which werεkindly offered me by Mr. M , SUZUKI 

Recei ved April J 2, 1977 保護--11 For. Prot.~ 14 

(1) Forest Protect:ion Division 
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Table 1. Ag色 at which 五Ìrst litter wはs born 

Parents 
Lf<tLじ UJ. lYlj_ t-1L |山ιじ W山H 1山 l I 吋己 UムjJc;\C!.l L~ Litter size 
of parents litt 

tl巴 Apr. 24 , 1 ヲ 73
Jun. 30 , 1973 ) つ

Female Apr. 26 “ 1973 65 

Male 品在丘y 23~ 1 ヲ 73 57 
Jul. 19, 1973 3 

Female 五在ay 24 , 1973 56 

Male May 30, 1973 59 
Jul. 28 , 1973 6 

Female 孔I[ay 23 , 1973 66 

and Dr. M園 ABE who collected thern from Sugadaira Plateau, Nagano Prefectur巴， Japan, in the 

spring of 1972. However , the voles whos巴 progeny were used for the 四periment of the comｭ

parative growth according to the size of litter were 劦ve-trapped by the pr邑日巴ロt author at the 

bank of the Tone River , Chiba City, Japan , in the spring of 1976. These vol巴s w己T巴 kept

under conditions identical with those in the prεvious experiments (NAKATSU , 1975). They wεr巴

at all times fed on potatoes, swe色t potatoes and cabbag巴 trimmings， in addition to the s乱me

basic food as reportεd in the previous paper目 Drinking water was supplied ad lib. by means 

of drop bottles. The lighting was made only in the daytime throughout the period of this 

experiment. All cagcs containing pregnant voles were carefully examined daily and all new 

litters wer己 record邑d固 The litters werc weaned at about twenty days of age ancl placed in 

separat巴 cages. As shown i註 Tabl巴 1 ， at about forty days of age , the first generation parξnts 

became matured to be mated. Inbr巴edíng was avoidecl by means of m呂ting malεs and fell1ales 

of differ邑nt litters from th邑 other parents. The growth dat呂 of the vol巳s according to litter 

size were taken at the age of birth , thr色e days (sexing was possHヲlεat this age) , tw巴nty clays 

(age of weaning) , and sixty d乱ys (regarded as to be adult) respectively. Ancl the m巴thods

for weighing and m四suring the tail length and hind foot length of theseγ0le8 were the same 

as in the previous work (NAKATSU , 1975). The measurements and weighing were all macle by 

the author himself in order to maintain any personal error as constanL In reckoning age , 

the day of birth w丘s considerεd as Z01'O day. 

25 設e1'l祖ltí号

21 
1 円 terval to next litter (days) 

A. Interval b母tween litters 

One hundred and twenty-nine litters prodｭ

uc巴d by 16 五rst-gen巴ration females providcd 

information on the time int巴rval between 

consecutive litters. The most frequent inｭ

terval between 3UCC巴ssive pregnancics was 

20~~21 days , and it was almost the same i紅白

t巴rval as th巴 gestation peγiod for this species 

τeported by RI¥NSON (1934) and SRIRAISHI (1969) , 

who showed that the normal gestation period 

was 21 d旦ys. As shown in Figure 1, the minｭ

imum interval between litters was 18 days. 

This figure supports the report by SIIlRA!Sm 
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Fig , 1. Frequ巴ncy distribution of durations 
between pregnancies. 
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(197 ,,)), 111 the pros叩t study the females were examined ollly OJJC巴 a day (9::l0~"10:30 a. m.) 

111 日:lost cas記 so the in terv呂 1 bet明アεεn a parturition and tho next parturition could b記 conｭ

sider邑d as 呂 mmmmD1 interval with a possibleεrror of + 1 day. 

B. Litter s坥e 

Thc littcr sizεrangcd from onc to eight , 

with an avcrage of 4.11 士1.49 (T司blc 2) ー The

litter sizc frolll thc wild司trapped parents 

ra口εed frOI1l one to cight , with an averagε 

of 3.87 て1.47 ， while , that ()f the first四genεra皿

t卲n par巴nts from one to élcvcn, vvith 1 .1 9 土

1.4百 (Talコle 2) , Figu沈 2 showed the llllmber 

of litters u訶 in 1:he prcscnt study O t1 τ己m

prodllctive performanじじ吻 As shown in Figurc 

2 for the cntire sampl巴， thc frcqllcncy disｭ

tγibution ()f the llumber ()[ you立g pcr litter 

was actually normaL Th日 mean litter size 

¥"laS sJ�ghtly higher for 1he !i rst-gencτatíon 

る日本l'r2ノ\タネズミの併記
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Fig , 2. Number ()f litters used in the present 

studv. Total nllmber of individuals weτe 

indicated above each b乱I二
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i々εqu記ncies of litter sizes in Mκrotus moniebelli Tabl日 2.

Total 

6 

J3 

19 

.35 

:14 

1 、i

9 

() 

1、otal 39 !29 165 

Average 81 二1. 1. 19 ヰ 1..49 11. 11 一日将
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Table 3. Cons巴cutive Jittcr sizcs of adult f日males in 

thc la bora tory 
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T乱ble 4. Record of succesive Iitters in Microtus montebelli 

bet九veen
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Date of birth 

D邑c. 10, 1912 

Dec. 28 , 
]an. 17, 1973 

Yεb. 6, 
Mar. 9, 
品1ar. 29 , 
Apr. 18 , 

May 9, 
May 3D , 

Jun. 三 1 ，

JuL 10, 
Jul. 31 , 

309 

Sep. 19, 
Oct. 10, 

Nov. 20, 
Dec. 11 , 

Litt巴r order 

1

2
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4
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6

7

3
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Larg日 (6~.1)

5 (15, 16) 

2.4 g 

3. 8 

16.7 

28.8 

12.9 g 

2ti.0 

Comp呂 rison 01 growth according to litter size 

Med咊m (3~ti) 

Table 5. 

1 S (32, 24) 

2( 5g 

4.1 

18.0 

31. 2 

7.9mm 

10.5 

33.2 

40.3 

n. 7 立1立1

29. 呂

6 刷 5mm

8.1 

17. ! 

19.0 

9.6mm 

J O. ヲ

8.2mm 

11. 0 

31. 7 

40.3 

23.7mm 

29.3 

6.6mm 

8 自 5

18.2 

:8.7 

9.7mm 

10 日 2

13.9 g 

27.1 

8.8m立1

10. ヲ

31. 7 

41. 2 

(3~.20 days) 

(3~.60 d町s)

o ag巴 in days 

3 

20 

60 

Weight gain 

同
古M
U
M
U
H
ロ
バ
H
A

7.0mm 

8.3 

17.2 

18.5 

(3~~20 days) 8.9mm 

(3.~60 days) 10.2 

20.8mm 

30.3 

(3~20 days) 

(3~.60 days) 

O 乱ge in days 

3 

20 

60 

Tail length gain 
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Rang号 (Utter size) 

No. of Iitters (Male, Female) 
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o ag巴 in days 

3 

20 

60 

Hind foot length 

gam 
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par巴nts than for the w�d-trapped parents. This difference, howcver, was not significant under 

thε1色vel of 95 per cent 仁on五d巴nce.

Litter size may be influer花氏i by the number of p陀gnancies in the reproductive life and 

by the physiological condition of the female , ln many species it has been observed that litt巴r

size increases with the number of pr巴gnancies to the largest v品川e， then remains constant, 

and ag呂in eventually declines towarcl the end of repτoductive lif巴 (K II'I G ， 1924; TOMITA et al" 

1976). 1n the adult I�clcl volcs r呂ised in this laboratory, a similar tr巴nd was observecl (T品ble

3) , An incでease ln av芭rage litteγsizc was obvious in the first thrce litters. 1'ho 111C乱n Slze 

of the fourth li tt巴r decrcas巴d to 3.7, but thc higher mean littcr sizc (1.5) was aれlaincd in th巴

五fth 1i tter. Tho 昌vcra広告白ize of the s�th through the eleventh 1itter deじreased slightly. 

However , the effect of 呂志qucn仁e of pregnancy on Iittcr sizc was not signi五cant in this group 

of fema�s. This clecreasc、 was not in particular prominent in thむ group of conti口uous litter5 

cl、乱blc 4). 13ut, '1、ablc 4. gives an instance of the dat乱 from 口nly one female. The author 

coulcl not cletermine whethcr th巴 wildぺT旦ppcd females had yidded young befor巴 they were 

C乱pturecl ， 50 he was unable to state the rεal ロumber of pregnancies pcr femalc in this wilclｭ

trappccl group. 

C. Growth accordi鼠g to �ter size 

'1'h七 weighl according to size of littεr was sho¥vn in Table 5. The 乱verage weight at 

birth of the 95 voks was 2白己 g. This tablε showecl that the averag記 W日ight at birth was 

greatest ill small lìtt己rs and decreased co日tinuously as th巴 scale of li tter s�e rose. This tenω 

clency was similarly shown in the tall lcngth and th己 hind foot length. 130lh at weaning (20 

days of age) and at getting to the age of adult (60 days of 河合)， only the body weight kept 

this tendency. The average マveight at weaning and at sixty days of age wer忠 17.6 g and 32.2 

g respectively. 

Discu.ssion 

Data 00 ¥he g巴station pcriocl obtained from ono hundred and twentyωnine litters were preｭ

sented in _Figure L 1t was shown that bre己cling pairs most frequently produced a next litt己r

within 20-~21 days, th巴n within 30~--.15 days , while some other8 produced in 巳gularly_ DELANY 

(1972) has suggest巴d that caging bre巴cling pairs for a long pcriod coulcl leacl to irregular litter 

intervals , ln this p礼pcr preじise length of gest乱tion p思riod from coitus could not be obtainecl, 

but it w日 s supposecl that th巴se 五εures w記re som記what shorter than th記 periods giv巴n for 

other sp巴Cles 口f t11e g巴nus. HATFIELD (1935) , HAMILTON (194.1) and I-�ANsoN (194.1) gave thos巴 of

M. californicus, lYl. þennsylvωúcus and M. agrestis as 21 出ys

Although t11巴 differenc巨 in aver乱立e litter siz己 bctwec江 the wild四trapped stocks 乳ncl th巴

fìrst四gencration stocks was not significant, the first-gcncration parcnts t己nded to have slightly 

largεr Jitt巴rs thao th色 wilcl-caught. parents. However, if the litter orcler of the wild-trapp巴d

femalcs before their capture can be detcrminccl and if the I�rst littcrs are eJiminat吋 from tl1ε 

data 旦nd the littcr sizc of original and 五rst叩generation lTlOthers iロ lactating and nonlactating 

states comp乳red， the effect of clomestication and ladation on litter size may be more accurately 

expectecL Thus, wh日n the wild時caught animal is sudclcnly brought into captivity ancl conｭ

frontec1 w�h a condition of ncw cnvironmental stimuli diHcrent from thcsc in natur久 activity

m旦y be r巳duced and phyアsiological condition may be obliged to change in th思 early p呂rt of 

eXl光τiments. 13ut, when they have livεd in th巴 laboratory for a long time , they wi1l become 

accustomed to the llew e孔vironmcnt ancl bc 呂blc to 巳xhibít their ability to som巴 extent.
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Table 3 shows a r巴sult of a little different from the facts that the second 1itter tended to 

be the largest of the series in albino rats (SLONAKER 乱立d CARD , 1923; IMAM[CHI and HONDA , 1965) 

乱nd mic巴 (PARKES ， 1924; MURRAY, 1934) , th巴五fth litter f臼r M-. montanus (NEGUS , 1965) , then 

beyond this point th己re was a gradual d巴clin巴 in the number of young. In this experiment, 

the Jargest size of th邑 series was found at the third litter. This result w品s the same as the 

report of TOMlTA (1976). As stat巴d by sever乱1 observers (NOBUNAGA et al. , 1965; IMAMIC!王 J and 

HON lJA, 1965; NORMAN, 1965;τOMJTA et al. , 1976) , litter size is affected by the age , but in the 

present work th邑 age has not been consid巴red because of the smal! sample size. 

In general , thc weight of a polytocous animal must be dependent upon the moth町、 nutri

tion to a great extent during the period of foetuses through lactation. This di妊erence in 

nutrition must hav邑 an influence upon thc weight of the young , and the degr色e will be in国

versely proportional to their number. Table 5 showed th尽 tend巴ncy that body weight and 旦11

th巴 dimensions of this species at birth were greatest in :;mall litters and declined gradually 

乱ccompanied by the increase in litt巴r size. This trend was found cont�uously only in the 

average weight until the age of sixty days , and not in thc tail length 且nd the hind foot length. 

Littcr size may b巴 in古 uenced by some physical conditions of th巴 fcm品lc_ But these factors 

were not analysed in the present work切
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飼育下における日本産ハタネズミの研究 E 

繁殖および l 駿蕗子数別成長について

が
千

中

摘要

野ネズミが森林lと及 lます被害の大きいことは，北海道のヱゾヤチネズミの被害例を初めとして安本州 3

九州のハタネズミおよび阿国のスミスネズミの被害が挙げられる。ヱゾヤチネズミに関してはその研究の

歴史も台し被害の防|訟に貢献をしているが L上回 明 ほか 5 名 「ヱゾヤチネズミ研究史J (印66)J ，

ハタネズミに関してはスミスネズミを台めp ある程度個体群がJ iご取り扱われてはいるものの断片的で，偶

体生態学的研究はほとんどなされていないのが実情である。若 tí.はか!害爪であるハタネズミについての基

礎的研究の必要位を感じ含まず人二飼育条件 F で繁殖したハタネズミの仔獣を材料にして，その繁殖状態

さらには前日報告〔中沖 (1976) J のデータを発展させて， U支産T 数日 IJ における成長のちがいについて

しらべたの繁殖(とくに連産性と1J1主の子供の数〕と成長は町'外における伽l休群の変動の某礎母体となっ

ていると考えられるため，本種の発生子察i去の裕)T_ω基礎的資料として重要と汚えられる。

1972 "r 5 月に長野県菅平で捕獲したノ、タネズミ Microtus 附ontebelli (MILNE弔DWARDS) 12つがい(批判在

名口頭〉を， 20r~250C の一定部皮条件下で約 1 年間聖書殖させ，その仔獣(飼育第 1 I此代日) 32 ~良(雌雄

各 16 頭〕を任怠 lと組み合わせ 16 つがいをつくり p それから産出させた 129 !1支 (540 頭)の繁則伊IJ (飼育

第 2 i世代目)にもとづいて，分娩n\l~高， U友ff子数などの繁殖状態をしらべた。

また 1976 年 5 月 Jと，千葉県利根川河川敷より採集したハタネズミ 8 つがい(雌昨各 8 頭) ìごついては，

それらが約 5 か月間に iUff した 25 .~支(雌 44 頭v 雄 51 頭一飼育第 l 世代目〉を材料とし 1 腹当りのj幸

子数別の成長のちがいを比較検討した。

官エド産の飼育第 1 世代 16 つがいの祭殖例 (129 版〉からえられた分娩から分娩lと全‘るまでの最小間隔

は 18 日， 最大間隔は 165 日で最も頻度の高い分娩間隔は 20~21 日の「自に集中した (Fig. 1) 0 1 版泊三子

数の大きさについては， 飼育第 1 jせ代による康子数 4. 19 頭 (129 腹平均)は野外産の飼育下における i草

子数 3.87 �¥'j (39.~長Sj7.均〉に比較して大きい傾向を示した (Table 2)。またp 産次日数 íjl1の産子数をみる

とヲわ]産 3.9 i 良 (16 例平均)，第 2 産 4.3 頚(16 例平均)，第 3 産 4.6 頭(16 例平均〉となり， 第 3 序回

が長毛布でそれ以後はわずかながら減少の傾向を示した (Table 3) 。

千葉県産 8 つがいの繁前例 (25!iめからえられた 1 腹産子数別の仔獣の成長のらがいをみるとョ生|時に

おいては l 肢庁一子数が小 (1 ~. 2 説)， c� (3 'OJ  511JD，大 (6~7 頭〉と多くなるにつれ多 体重が 2.7 g 

(小一一 5ß長平均)， 2.5 g (中 日腹平均)ヲ 2.4 g (大 5 ~友平均λ 尾長が 8. 8mm (小)， 8.2 mm  (1[1) , 

7. 9mm (大〉および後足長が 7.0mm (小)， 6.6 mm  (1こり， 6. 5mm (大〉と各々小さくなる傾向がみ

られた。その後の成長では，体重の場合においてのみ捕手i湖〈生時から約 20円鈴まで入離乳刻(約 201::1

齢〉をjill.じて，全般的によじ時と同様の傾向がそのままつづき予増休'í\(土1i1支計りの照子数が多くなるにつ

れて小きくなった。)毛iL 後足長の成長については，体重のような傾向はみられなかった (Table 5) 。

1977年 4 月 12日受理
(11 {思議部


