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The growth of the Japanese harvest mouse,
Micromys japonicus {Thomas)

II. Relative growth
Satoshi Shiraishi

5 a3

EHIANES Y AR I ERECHEL, EThitBEoYFCE: 348 LoFk
AECEEL, cheS 1M LTHCeiE L (1959). m4Hsi T2 2 cicias
SAEEOZEML, FAX IO L 5 CHERS  BUHORET EEh TRIPF T
BicEL <, EFEREZEHOZERLEV0T, HERrbEELLHSYHET 0K
S0, SRR EOF 2 W L TN ERRICOWTRN S,

BRI HR AR LRSI OBEATE 4, - CiISNoME
HihdBEOREERERL LT #0002 v — T —Fih), 87 —7TRHOKE
HoE Ml B, T o BEE O FIEIE 2 R E A F R Rk Lot

ARITIEBdesit, AR EEN ) B E B0k BRTRT UM AR ER
i, =EErifREUR, WAWALRTEEIERY T OLMNEHAREEE, BNRFERE
HOMSEREERMER, NEOHRo—SAREIHh: BERRLEEEERSAE—
¥ & O JUM AR B L e A IR B R B L DL L 1T 3.

M i X Hik

AR AT & LTS 1957 E0 400 19614ED 3H 3 ¢0 4 HIEM
2, BRI AERN O BE (EEFRERAL) L AERTHID HR)onK
CIREL-b o (i 6298, M T200) o, ERESH, REMESRRLREICIO (i
9, B 165 Lima fofflE 10T TCED (B1ED. O L7 L H 21514
BHOMTHOMFCHKEL OO I 0IECH 5. HEERECRSEM s ST >
L, PSR T O 2HEBHELE. Bl TuThdy el E2ne 11 ofl
RS Lo FABALE. H T > CHELL O — 7 A OMERREr TR
L, EREEORN S LIt Tk, SMEERE L TRElELZTR 5 o ElLR s

LA E R IR, 80T B ARGHEE, ks, SRS Gb
X)) AFRAD (Wf1364E5 200, HEN CTREEHRRE



480 o M O# W9 Hi4y

20

15

Frequency

10

ll‘llll_fl||||||'l|lllllII'I_F
[ T T L T N U YO TN A U N N N T N A OO A A

25 30 35 40 45 50 55 60 65 70 75 80
Body length (mm)
B : male, 11 {female.

Fig. 1. Number of specimens usged in this study.

Lnb, HHE, BE, BE, SLRTHCHED S BECot.  WHOHLIE 100
mg BEO EMKFY R, HRE, &, HERLORLEOMEICE dividers %
#ivy, Olmm OB R Gt o & CHIMER L 2 ORI 2 RO D hicTth s,
HERLVBE TR 2HEY OFERAT LN TWE. 0 123 FIHE L2 I Gh B &
TONMEL, BERIHuLL bBM OREAR<) *ColEL 240 THS (¥
A, 1915; I, 1940; f[M, 1941). fbe 1 oph REEAGE A & B, SRl
LR ETOREI (££) £2RD 3. KBRS L2 TV BRI 2% 250
Tk BICPITe ST, BIYETL b REECOlvitaRR LT3, Wepknd
RBEZZIVCHELT510THS (44, 1949). SOME TR~ THALOK
B Lo TRER T2k
=B o

ARFROETE, A OV LA A4 2 A ERYL D G MO -0 T 3 [HRE,
ey 7ONRETH B, BEEREBIHG 1~20 B3N, FINFbESTh Eh 28,
29mm Thotr. LicA->TedEra e 256 mm 2, tHHBNC 5 mm o
BTl L BIERETOLA 25 A THE, E— FZTEME 55~60mm T3
CrpAmbhs. BAERLUCHOMBERE AT LCTHL, 277 7 ORIhiCFiE
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FEOMBME, RICUEEOEhE Ty P LTS LB1R, #2, 4, 7, SFE6
5. MRS RS L CBERERS & ok
2 2 logx-logy—72n-logx-3n-logy

SinSui-logti— (3 log)
o log b= >"10gy: - log*s—3n-logx-logy Tn-logx
S Jogtx— (3 logx)®
#HIv-7- (Green and Fekete, 1933, 3k, 1940). BITEBRI L HEREL T X HHER
’?ﬂni f\.ll, 5,

Table 1. Mean values of each external characters (left column)
and their logarithmic values (right column).

Classof | Sex | BB. W. T. E. HF. | HB. W. T. E. HFE
© {mm)] (mm}  (g) (mm) (mm) (mm) T
2530 | @ | 2900 095 1400 = — 650 | 146 —002 115 — 081
2 {250 100 145 — 625 | 145 000 116 — 080
ss | @ | 3125 118 1388  — 62 | 149 007 114 — 080
2 | 3000 100 1600 — 700 | 148 000 120 — 085
ssg0 | & | 3731 24 8188 410 1073 | 157 039 150 061 103
o | 3750 220 2633 388 967 | 157 034 142 058 099
045 | @ | 4021 248 308 420 1057 | 160 039 148 o063 102
2 | 4000 240 2800 370 970 | 160 038 145 057 099
650 | @ | 4767 553 co3s 783 1500 | 168 074 178 089 L8
% | 4820 566 5980 770 1500 | 168 075 178 089 118
soss | @ | 5160 676 5709 775 1469 | 171 076 176 089 117
9 | 5158 603 5983 795 1467 | 171 o078 178 090 117
sseo | 7 | 5642 669 6075 7e0 183 | 175 088 178 088 LV
¢ | 5727 675 6122 783 1507 | 176 083 179 089 118
cocs | @ | 6234 72 6413 807 1539 [ 179 088 181 091 119
¢ | 6141 715 6503 785 1524 | 179 085 181 089 118
esq0 | @ | 8650 856 7025 82 1550 | 182 093 185 092 119
9 | 6775 840 7058 875 1563 | 183 092 145 094 119
s | & | 18 117 78er 743 1616 | 185 105 19 08 121
© | 7133 1000 7767 845 1553 | 185 100 189 093 119
5e0 | < e e mm e wm | 1m 1 1a oe 1o
> | 7788 1420 BL&7 860 1583 | 189 L15 191 093 120

H.B., head and body length; W,, body weight; T., tail length; E., ear
length ; HL.F., hind foot length.

# ' H2NIVERCHT 2EERNDnOSRRELYT. chick 3L Emi3o
ofichbirh TEET A2 L2M6RE. ThbbE 1 KEMIEFEEN O9mm T,
W2 REME 64mm ¥ C, HIRKEMEThY LOERMEELATT20E50%. #H1
RGN 30T 20N ¢ (BUTHIC o LR0T) (XEE 3.39, fff 342 T Lio#L B
DIRFEF T2, B2 « K 118, Hf 0.97 TEREFRERITR, BIHTRZL
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Fig. 2, Double logarithmic plotting of body weight to head and body length,
Solid circles and chain line indicate male, while open cireles and
solid line female,

o a il 297, D o ik 258 THUEEFELVWEEY T 3. SEOMES, BT
7Oz B MEGo TR THEBRTERE: L 4/ mm G, B1RER F2REGOMN
ORI ERom BFE 49mm ThH3. LiAA>Too 9mm k-5 HEESEL
YAXIPROEHYBR TCHRIEATEY T L SR oREROEME L BL LS. T
b bLHESP LR EESBL L 53 TTH 1 20REMCLd, TOHRCERRE
DF AEREHLET ENRESRS. fiF, #2REHLEIRIH L OMOEB Ao
TS LI ABETER. Huh s - X ICH3EEHCRT 5 BECicoTiEDd T
REREPATKRE. LoL, ¥3RIPOFBLEOREIMERC & 5 AFcHENNOK
BT LRHEL1THS. iRk oFENFER TS CEMBOUAYTI, AERL
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TN DRBERIEHT I3 REOREYRARIHCIR 2L Z 2 ABRALTE2THEND
Th3 *HTLEIRERCLILEL{BMOREERT W32 20bEHL,A
Thaz. Bk 5ReEc s (1959) D> = A X3 (Raitus norvegicus var. albinus)
Wistar-King A ®E Wistar & (BTHFh¥Fh WKA R, W RLP8) KoLToOR
ExbhS. EERERRITOWT IEF oFYENEL4E, HRX:EEORENR
CHESI. Tiehb I BEOFEY 2% TH 55 1508 THBERIE R TRV 2 oRCoWT
SR LT, HHIL 2 LERE L LEBORET 4907 = 4 F ) ~fHickihd, WKA
ATRE 1 OB AT 4EE 26~338 (MEAETT), W RTHERk 230H (L D)
ERHN, BL 5 YR S~SHEHAY T 20h, RERLOLDRET AROE
FERI-FTOTREVIERBRNTE. SHICH2 OERAIL WKA RC4aR 40~48
(MR b)), WRT T~MEMEEL L) ©bhD, EREOBEIECLHIEL & MnEHE
EHTW3E. B2 CIERBCHIL: RE7 » ROEHA L oK, B¢ & ZREHM
OEHELOBRIETo 2 o AT TH A, HIFIRMECEMOERFEY LD, B
B SHOEREISEZISSR TS ey PLELDTHS. BARER S iIRE
Ly red VIROBEHRE S (BIED.
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Fig. 8. Growth in body weight. Solid circles indicate male and open ¢ircles female.
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R E HBAFQLERREOHERRCINTIEEROLN Y RT. BTHHRE 46 mm,
Tt 48mm FTEF1IREN ThOSOHEREOHRELZ B2 REMEE LD 0
T, AL 2RORERLTT. BH1REMCETS « (8 3.09, f# 275 CRD
BE, H2gEHo a 138 072, 4 072 CEROKELZ TS, L FIAIL 1 Green
and Fekete (1933) (oL 232 ~Y B3 X3 Mus musculus (C-57 BaR) ©it, H0
OERTITHERE L 040, TORKFREAD BEH T 100 W52, LlEoBEHC
FOTELLE. Lo T 2HOREBAF T2, Bl s ail
218525 G B, W20 ot 101228 CHEE L. FRECE LR 1
29~64 mm, 2L 65~99mm ks, ik ORCRUHSOREROEEEL
10.1 BB X7y s, 2HHEO SAGIRMER B 210 @ ieh, Ll ISHMHEHEE THRA
Mz, BB 29, B0 otck . YRAXITIR2ZHIC B EVD K,
1957). bbb I REMIHATO LK 218, FHEEGE 80mm $TT, KO a
i 2620, HEDFRiL 2327 TP A ELWEROREE R BRI LA B
THE 0.20~0.33, HE 0.33~0.34 CEBAEO 21HICHE 0.65~0.72, I 0.70~075 L/ 3.
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Fig. 4. Double logarithmic plotting of tail length to head and body length,
Symbols as in Fig, 2,



M h ¥ %+ X 3 0 Bk B 485

BT 2BRREIE 0.70~0.84, i 077088 Chz. H2EEHCH 2 o (18
1074, ff 1111 G lOX @A RKECCBE RV, RAULSEAKCLBLFT X3
Rattus norvegicus, > v 7 < 2X 3 Rattns rattus alexandrinus, ~ H 3 X 8, ~¥
2R3 Microtus montebelli Gi3. 2 HHORKBERIEE RL, =247 2.2 % Rattus Ipsea -G,
3#, TAXXI Apodemus speciosus speciosus Cirioic 1 #HOREM MR 531X T
i, BREZZICEHEMN O A 2X 10N E 2 REECE VTR ¢ #57
L, REAOAX S CHRFRELTRIOT 10 fifkD a 2RLCv3%. ¥LHERXR
C&®T527<3X8 Raitus rattus L F 72X 3fRcLic BAS (1960a) DRGNS
3. BHRIFERHHIC 19584 1LANS 1960 F 452 ¢ 185 BB 5y 7C
BBLcb 0 (WThIBEMEE 60mm BLE) CoWTHRLROFEB, ThbbER,

BER, R, o~ PTREs, SABTE, BHORSXOEESR L oBFY A~
o, TORBL S v AX S CIIMAS S0mm 2> LTRIED 2ZHOEEEC bRk

C ORI BT SRA MBS HbhaD, BCREROSEEEZ LMD, REHD
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Fig. 5. Transition of ratios of tail, hind foot and ear length to head and body
length. T.L.. tail length; H.F.L,, hind foat length; EL,, ear length.
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TR LIRS ERTRRLTWE. o RECRT 2 ABER CERE
BRED 140 270, Th EoBEREETCIRRI T A3EACH 22 L ARRBATHE. &
ORI v AXICLBEHHAE. ThbBEBSC R THORE 1.266, HoRHEL
1241 CRETHE. BROBEXRTHCEARN LBOMEENED, REEOBRCELL
BEEEAT AN S 03 (SR, BHE~Y » 32X 3 Mus molossinus {2\
TOWE (FE - |/E, 1960) T, HkEFc o280 BR ik 032, ffo0 Thid 034
T, iR 5~VERHRAOBEELRL, ETHhTHh 084, 0812x732\3. Th
BEgb Lo 3 —LuBe ko tambh 3. ALY s 22X 3 CHEHROAL
5 (1959) wXiUfROBEY WKA ZTILHC 44, 348 W RT# 4 BT
SHHE7Z. #Kk (1957) ofITHE 24EbixhTE D, MNISEz OMmELFTEOFY
RRECHTIHmEOMERE L W3 HFROBEBRBLTHHAL V5. HENIEEROE
HFSECHIET A /OB ER, BE, HEOTHEY 7 vy FLAbOTEHE. ch
X% LUFE 48~44mm HVWTRLEFREEAWCERC Y, BRI LB

= 2 g e 3
¥ T t t T
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1
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Fig. 6. Relative growth of tail, hind foot and ear length to head and body
length. T\L. tail length; H.F.L.. hind foot length; E.L., ear length.
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ot T@{ crimbhid. ILERELEAFEL{RIUEERRL THOOBREN
CHEBEL VL RTLHSE. ERANERIVNEED Y v 22X I RIBIBEAEAR LD &
Sy, FThbBERE L0 MTEGIZ L2 TRD, ZhIMEEEDS1o0lS
Yot i, ANEOEBESERCOWTHFEAHRZ LIS b ilnh 2 HENS
BHEEEIN, DL ARETATENE LD T PHv-oTo ONEIC 2Tk
L. VAR IBEOREEBRES, MRk T LS atBehkics
Lk, BEOHELALTES.

FE B i LEFE 8mm 2HEEZO0RENMCHhITORE Z LB TEOE
hehs. B1RENEO a L 262, 0 312 CruLLLBEOREYRITE. H2RRE
B a g 019, ff 025 CTHELWERETLE. HiFE 4mm COERILMHE: D
7.7, 78 mm, HEOTHIFE W ¥ 2&152E 16.0, % 164 % ¢, TRE/HEERIBRC
BTHLEAL 2 OBREYER L T5~LRE2T (BHX). F6MIERERCYT 3
HEREEHEE 7 vy PLELDT, TR 48mm 22 THhHOHREORERMILAY
BERLTWEZ b, a OECELDTHIVEORLMBTEs. ERLIPIARE
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Fig. 7. Double logarithmic plotting of ear length to head and body length,
Symbels as in Fig. 3,
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B LG SR RBEO T A HAE LB Z LWk R s, AL (1960b) 02 < 3
ZIEOVWTOPEGTH T LER 80mm ¥ 2 bl T3, TLREND o
DWW THRR BTV AL, T2 BRERTCIHE 0.251, BE 0.244 THof kW 5.
BREE M 4Tmm, ff 8mm PEC2HCHINBZZ LRGS0 T LS,

20 |-
- -’ male
- female
~ 10 |
g9
2 8T
g7 72
) 5 5 /O//‘.
A I
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Fig. 8, Double logarithmic plotting ol hind foot length 10 head and
body length, Symbols as in Fig. 2.

FIREYD o (4 1.86, #f 1.65, 72 REMIC st 5 « 34 022, [ 014 THR
BEfik 5. BEE/ERERTFRECRIL/RL, # 315 %, i 3L1%, ARk
BWIAEL LOERESYH T2 & o TE#Ek s Uop S (GI5 ). WilE: 37, 38mm
FREEVCLRR LR EH, FORB/ITILIITOLE ZAAMETHS. Green and Fekete
(1983) ©A~Y H AKX IEZOWTOWE T, FREROIKET 2 Hizhi) b, G 1D «
W < 2% T 173300, (2o FRud 019452 Ch 5. F Fo A IS S AR Aty
iy, THERRNICES T L5, Fh 23R 1 0ENELIGNE, TTRICRT 3 2
C{FEFEE 80mm #8c 24 /A3 25 (A s 1lir i« A, 1860c), F 74 = I Dl
7, BOBIRITEMERC MOBEERLLODEEL, 7 <%= 3Tl L k"
Aoy (EE, 193D). A% 4 3 Th TR0 T, FBRAUSORERA TR, w27
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IR AR Bh3.

LIk, WiRELEECHE, B, TE, fERoBEyREAC 2R, FHY
BT, Wit 2o BRERNIZRL, REF A ROERAINHTETRE B A0 58
Mokbics o rimbhic, REBCEEAEC 3ROBEENZSBHCSWTRE -
432X Green and Fekete (1933) LT3 ATHD. O TCIERTE
Hdnotohl, BERLCHAYRBSIKE 7 A Sicili 3 EB Y LETh, T RREEED
EBHO O b i o Bk b 2RI L Aol ThAH 5. LTS HRD
EHOMBEC b v, ABSERS LB bR RERIEE e 2 R L D
Tk 5.

Table 2. Rclative growth formulae and growth phases of Micromys japonicus (Thomas).

Characs | gex ! Phase Phase 11 Phase 11T
" ILB.(x) : 85-49 mm H.B.{x} : 49-6{ mm H.B.{x) : 64-76 mm
W d y—-0.0000 188 »—0.03585x1-18 »=0.000032.97
() o | H.B.x):25-48 mm H.B.(x) : 49-64 mm H.B.(¥) : 64-80 mm
| 0000018 ¥ =0.15213x0.87 y=0.00017x2:%
3 i JLB.(x) : 25-46 mm H.B.(x) : 46-75 mm
T L pH0,000385809 y=3.31131x07
) L, | ILB(x): 25-48mm H.B.(x) : 48-80 mm
P 0001832 y--3.40408x0%
@ H.B.(x): 25-4B mm H.EB.(x): 48-75mm
. 00003028 ¥--8,60579x0.19
w2 0 ILB.(X) : 25-48 mm H.B.(x) : 48-80 mm
Y 0,00004x3-1: - 581838205
| 1wBG: 2547 mm H.B.(x) : 47-75mm
ILE. J y--0.01146xL38 y-6.23735x022
) 2 L.B.(x) : 25-48 mm ILB.(x) : 48-80 mm
: ¥—0.02443x1.85 ¥ 8.49180x0-14
Ly i

EE LT 1957 A AH A b 1961 1 3H ket T 4 A, BT ROn L R (3
AP HI) OALN(E, XEKTTEIAOBEINORET 5 ¥ 52 3 OBFIER 4T
ofss ATPUAME (0088, #71) &lac T ol 2» T~ MR A S qT
R BN (FF:l, YRR, JBLE, HhE, SR widb, SEld puLIEoRH
et 28~29mm CHotZ rinkh, £ 25mm &L 5mm Rl GAL R TR
fo. WEHHIOTIHEFEAE x L, WEEFEEY ko, fylks 27 ko ry b
Lzt o4, EhinOSBaEoRLE 2\ L3FZ0o MR LcEbi., colHRE
b LS. Huxley OMAGRER y=bx* RIEHNTE B2 LRWHIL0T, HENBEEE
ot 3 LOHBIRETEE Db &k, FHREORFENMHEML L. fds 7 5B/ BT G ik
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AK 2 OHDERE L OHBEER L Tileot:. BERpoiiv ehs.

1) BEREEHEL L 3 MOREMERT. W1RZHREREE 9mm 2T (D a ik
3.39, MO o b1 342), F2RVINIFRSE 64mm 2T (BO o i L18, D o i3
0.97), BWIREHD a L 2.97, T 258 T 3.

2) REIZHOREMC LT Sh, §11 REMTERFE 6~48mm 2 TrELbh
3. BIBREW o a i 3.09, # 275, F2EHFOTHIIEERLD 072 THE. B
B2, F2RENMNOEREC I -TRATEHS. BHET 35, Bl T
hELDEREFICR VTS 10 LY AThH B,

3) ERMEE s SRR 48mm #EBELTE 2 bhichb. I REHO
VREET 262, BET 312, SR2AREMO o 2K 019, if 025 T, ABEAXBIRERESR
DOREILEL 5 L RTFLTW 3.

4) BRI LTRE 4748 mm RPENCREHEAEL 3. H1REHO a 1
1.86, M 1.65, F2\EMO o 1M 022, #f 0.14 TERETHS.

5) WThOBRCRWTAHEL H2HMOER KLy ¥ 3= 3 BT E TV R 5E
OWEEEITIAY T 3. KBS AROTR LR, R, Ha: oBELRAKCEL I,
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Résumé

The author has studied the relative growth of the body weight, the lengths
of tail, ear and hind foot to the length of head and body of the Japanese har-
vest mouse, Micromys japonicns (Thomas).

The materials used in this study are those which have heen collected in
the campus of Kyushu University, Hakozaki, Fukuoka and the dry-river bed of
Chikugo River in the suburbs of Kurume City, Fukuoka Prefecture, using snap
traps and cage traps. They are composed of 88 males and 71 females. These
places are rich in miscanthus and offer good habitats to this kind of mouse.

The period of collection was from April, 1957 to March, 1961. Measurements
were restricted to such external characters as body weight, tail, ear and hind
foot length, because being readily measured. The baby young that were seemed
at the age of one or two days old (hairless and reddish with closed eyes) had
the length of head and body of 28 to 29 mm. From the above fact, classifica-
tion of materials was made at 5mim intervals starting from head and body
length 25 mm. The mean value secured in cach class was made x and those
of other four characters were made y respectively. By plotting x and y on
the double logarithmic graph, the author could acquirc two or three straight
lines which differ in their gradients. From the above truth, it is proved that
1. 8. Huxley’s relative growth formula y=Dbx" can be applied. By comparing
the relative growth coeflicients, the author has tried to analyze the growth
pattern of this kind of mouse, Summaries are as follows:

1) The growth of body weight is divided into three phases. ‘The first
period coincides with 25 to 49 mm H.B. (in both sexes). The value of a of male
is 3.39 and that of female is 3.42. The second period ranges from 49 to 64 mm
H.B. and « of male is 1,18 and that of female is 0.97. Thus the second growth
stage is isometric one. The third period is over 64 mm I1.B. and « of male is 2.97,
while 2.58 in female.

2) Tail grows at two different rates. The first stage ranges from 25 to
48 or 48 mm H.B. The value of « is 3.09 in male and 2.75 in female. The
sacond @ is 0.72 in both sexes. Tail coeflicient is the largest at the point wherc
the first period changes to the second (1.266 in male and 1.241 in female).
Beyvond this head and body length, this value decreases gradually, bat is always
larger than 1.00.

3) Growth of ears of both sexes shows two different phases. The inflexible
point is at 48 mm H.B. in both sexes. The value of « in the first phase is 2.62
in male and 3.12 in female, while that in the second phase is 0.19 in male and
0.25 in female. This fact indicates that the growth of ear decreascs relatively
after the length of head and body becomes larger than that at the inflexible
point,

4) The growth of hind foot length is divided into two phases, The inflexi-
ble point is at 47 te 48 mm H.B. The value of a of male is 1.86 and that of
female is 1.65 in the first stage, while 0.22 in male and 0.14 in female in the
second stage.

5) As a whole, the inflexible point at which the growth phase changes
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from the first to the second coincides with the independence of this kind of
mouse from its mother’s nursing, But the exact relation of its age, weaning
and sex maturity to each phase is obscure, This problem must be left to be

clarified later.
Zoological Laboratory,
Faculty of Agriculture,
Kyushu University



