® R R No. 1

1982 ££ 5 R ACTA BIOLOGICA PLATEAU SINICA May, 1982

REBREKANZEHHAR

RAR ¥ER  IHEZ BAL

ChEM B L MR 9LeT)

BAERMETOAR, ROUEEYERIR F, THEEFRBRTHAET—EHE
Mo ERMEREZZEEXFERTIFL L. BN TRER (Microtus oeconomus) {4
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%1 RERER.GCRCERKNECHEK (P RER)

Table 1 Growth of body weight, body length, tail length, hind foot length,
and ear length in the root vole (Mean%S. E.).
H i 13 # Female It # Male
Aean | BBR T g | aran | Re@o Brk@o] 2o | I | aron | ek | Rrao [Fer@n] B
ndaade | PP BL(mm) TL(mm) | HFL(mm) | EL(mm) | o' O BW(g) BL(mm) TL(mm) | HFL(mm) | EL(mm)

1 32 2.d6ﬂ:0.03 35.0240.32] 6.0440.09] 5.64+£0.08 36 2.1040.03] 35.5840.31] 6.5040.11f 5.9140.08
5 29 3.7040.09] 46.1040.47| 9.1440.22| 8.3740.17] 2.5740.06 29 4,2040.12) 48.004£0.64 9.6540.24| 8.66+0.19 ‘2.74:l:0.06
10 29 5.86+0.18] 57.334+0.80| 14.834+0.18 11.5240.17[ 4.56+0.12 29 6.3440.14] 57.3340.80| 14.584+0.44| 11.72+0.15| 4.55%0.13
15 27 8.4140.28| 69.5240.85| 17.614+0.38] 13.65+0.19( 7.61+0.17 27 8.5540.33]| 69.54+1.11]| 17.6440.42| 13.564+0.24 7.7140.13
20 24 13.1340.54] 80.0241.06| 21.924+0.35| 14.714£0.16| 10.01+0.14 23 13.67+0.48| 81.35+1.00] 22.704+0.41| 15.07+0.16] 9.95+0.14
25 18 15.594-0.62| 83.8040.92| 24.0740.35| 14.76+0.22| 10.434+0.14 17 17.1040.90 86'.35:1-_1.41 25.7140.50| 15.554+0.21] 10.7540.14
30 18 17.4140.84] 88.1041.65| 25.9340.42( 15.38+0.15| 10.8740.10 17 17.5240.71| 88.2241.36| 25.9240.50| 15.64+0.22) 10.88+0.12
35 17 18.5941.09| 94,444-1.65| 27.15+0.40| 15.824+0.22| 11.21+0.19 15 19.1740.94 92.07+1.72| 26.404+0.43| 15.6540.22| 11.21+0.19
40 17 21.7440.94| 98,7641.19] 27.5940.26| 15.97+0.07| 11.714+0.10 15 23.9341.24] 98.38+1.65] 27.5940.32( 15.9940.19| 11.64+0.13
45 17 21.9140.69| 99,444+5.08| 27.8940.35| 16.004+£0.07| 11.8040.11 _15 25.6941.18[ 99.8142.25| 28.3840.48| 16.264+0.13| 12.08+0.10
50 17 23.2440.72 99.8441.13| 28.0540.36| 16.054+0.15 12.094+0.06 15 25.924-0.84(100.58+2.28] 28.61+0.43| 16.204+0.09] 12.12+0.11
55 15 23.5540.61/101.9341.15| 28.9340.46| 16.1540.10 12.0940.10 15 25.9041.00/103.0041.10| 29.8340.42| 16.0740.08| 12.154+0.06
60 12 25.3041.31{102.15+1.46| 30.0840.64| 16.0840.08 12.03+40.08 13 26.2541.42|103.38+41.15| 30.1540.45] 16.2140.10| 12.1240.11
65 12 26.26+1.22/103.1041.20{ 30.204+0.44| 16.104+£0.12| 12.0440.03 13 27.3342.04/104.83+2.04 30.75:!:0.50 16.2640.15| 12.1840.05
70 12 26.34+0.93[103.0941.56] 30.274+0.45 16.094£0.06( 12.08+0.10 13 27.3941.36/104.62+1.43| 30.924-0.35| 16.19+0.08| 12.27+0.16
75 11 27.7540.71/103.40+£1.52 30.40:bd.43 16,0540.11] 12.2940.11 13 28.3840.71/105.57+1.43 30.71:t;0.28 16.1640.07| 12.334+0.14
80 11 27.434-0.94/105.1340.95| 30.87+0.35| 16.01+0.10( 12.1640.07 12 28.4941.90[105.67+1.49| 30.754£0.64 16.11+0.12| 12.3940.13
85 11 27.994-1.47|106.08-1.41] 30.834+0.31| 16.034£0.09| 12.2440.24 12 30.334:0.95/108.6041.09| 31.0040.60] 16.0740.05 1_2.10:I:0.13
90 11 28.654+0.72[106.6941.26/ 31.0840.23| 16.0240.07| 12.03+0.17 11 30.9141.38{108.734+1.62| 31.1840.36| 16.20+0.13] 12.11+0.09
95 + 11 29.,964-0.42|108.644-0.82) 31.1840.28| 16.0740.18] 12.02+0.05 10 31.7541.48[110.0041.93| 31.254+0.44] 16.154+0.10] 12.2240.21
100 11 30.2841.52{108.73+1.48| 31.2740.48| 16.114+0.11| 12.2640.13 10 32.0041.63|110.58+2.05[ 31.3740.54] 16.264-0.16] 12.3240.12
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Table 2  Growth-rate of body weight, body length, tail length, hind
foot length and ear length in the root vole (IGR%).

B & b S -4
1 #® female male

age in ‘days hOE|& KRB E|BEEE|H K| & B4k | B K |BEE|H K
BW BL TL HFL EL BW BL JTL HFL EL

1-5 11.34 5.48 7.60 7.90 = 13.84 5.98 7.88 7.64 —
5—10 9.20 3.82 9.70 5139 o) 1l 42 8.24 3.56 8.27 6.04, | 10.12
10—15 121 4.41 3.44 3.40 | 10.27 6.01 3.26 3.81 2:.92 | 10.57
15—20 8.92 2.81 4.36 1.49 5.48 9.36 3.31 5.04 2.12 5.10
20—25 3.42 0.93 1.88 0.06 0.92 4.48 1.19 2.49 0.62 1.53
25—30 2.22 1.01 1549 0.82 0.82 1,32 0.44 0.16 0.12 0.23
30—35 1.70 1.40 0.93 0.61 0.29 1.08 0.85 0.37 R 0.59
35—40 vyl 0.90 0.33 0.15 1.18 1.83 1.32 0.89 0.44 0.75
40—45 0.16 0.13 0.23 0.03 0.16 1.35 0.29 0.55 0.34 0.28
45—50 1.18 0.07 0.12 0.07 0.49 1.24 0.16 0.15 — 0.54
50—55 0.26 0.42 0.62 0.11 0 - 0.48 0.83 — 0.05

55—60 1.44 0.05 0.78 — — 0.33 0.07 0.21 0.17 —
60—65 0.74 0.17 0.08 0.02 —_ .38 0029 0.40 0.06 0.08
65—70 0.06 .0. 0.05 — 0.08 012 — 0.11 —_ 0.16
70—75 1.04 0.05 0.09 7% 0.34 0.64 0.19 - — 0.09
75—80 —_ 0.32 0.31 — —= 0.35 0.02 — — 0.10

80—3853 0.40 0.18 — 0.02 0.14 0.96 0.55 0.16 - e
85—90 0.46 0.12 0.15 0 — 0.04 0.02 0.12 0.16 0.14
90—95 0.22 0.02 0.05 0.05 0 0.05 0.23 0.04 — 0.06
i 95—100 0.05 0.03 0.04 0.02 0.04 0.08 0.12 0.08 0.13 0.16
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Fig. 1 Growth curve in body weight of the root vole.

HERER: ¥EES B, BAERKSENFIN 5.48% R 5.98%, HRETERER
BhAEREEZEE (F2). X—HRFNFEENEREZS (FHES, 1978) U2
NEASERFH—ANHREILR. ZE 40 BB EERKES 525 090% F11.32%, LA
BERTHG2E, HERARNERESEIHEHER (H2), EARN:

Y =0+ blgx

KEPHMBHES » RIERGEXK); o 6 4WH; » 4 Hiho

40
100} ¥ o

—i- +/ §=20.888+45.4641g % (BL) = :
; g 80+ .En 30t

= :

5 o

g ol g

= : o

5w $=0.878+16.071lg x (TL) =

B % g

. g §=0.954+3.127g x (HFL)

§=T7.0241g x —0.624( EL) .
RECE S . - " 20 40 60 80 100 120 140
i2h. 040 om0, D100 HREEX)
‘Hig  Age in days body length (mm)
B2 HERAR.BR.EREENELNERNS B3 HEETEE100 BBNELER
Fig. 2 Growth curve in body length, tail length, hind Fig. 3 Length-weight relationship of the
foot length and ear length of the root vole. root vole from birth to 100 days of age.

BERXAR: RAREAHRENBH, AEMERKETHE Lagler (1959) HEK
ABMAR: W =aLl"(a, » BEE,XEEBHETIBHFRIE,

ZERARHENER (B 3) R, W4EE 100 BRABH A& LRAK.

B.JERMEMNER: WMEES5 Bk, BHRBOERES NN 7.6% R 7.9%,

4 198



£3 REENEEL PREE K R EEXKAEKNHEKE (GR%)

Table 3 Growth-rate of body weight, body length, tail length, hind foot
length and earlength in the root vole from birth to 15 days of age.

B b h ® ® * Bk ERE " £
Le is duji *‘i};‘u ‘r’;s BW BL TL HFL EL
§o- 30 14.98 8.60 11.57 9.66 2
2—3 30 17.73 9.39 7.59 8.50 18.68
3—4 30 14.48 6.77 2.98 4.43 13.34
4—5 30 13.68 4.40 15.10 12.08 23.50
5—6 30 9.38 5.47 11.16 9.18 10.80
6—7 30 11.87 3.40 9.27 5.49 10.37
7—8 30 5.21 93 11.04 7.26 7.95
8—9 27 11.25 5.79 7.32 6.46 10.81
9—10 2 - 3.29 2.5 4.67 2.56 14.03
10—11 26 7.34 5.56 9.00 7.88 10.54
11—12 26 4.55 2.85 1.44 4.77 14.18
12—13 24 6.89 3,32 2.60 1.33 10.02
13—14 24 10.19 5.97 3.30 6.35 9.29
14—15 24 9.24 3.88 5.25 1.36 8.60

TG RAAE R4 7.9% F1 7.6%;5 5—10 H ik RN ERRS % 11.42%
F10.12%0 DURHAREFHRME. HEATE (F2). YRR GEMENERAK
SRR (A 2), :

MPESSRBHROKE KBRS EERE RN E KIEE =504, U
HAE KA HHE

YIS 15 B & T B L RIERFITE 30 -

mE3EH.SRMEE 15 BREEKEHER
R B DL R BRI KA R R X Bo 2—3 Bk sf
H R, RS, Y EEERNE; 3—6
B RR T, 6—7 HEKRAE KRMgSE T,
ik E A A T, i b s n B e o
8s—9 H, AERKKMWAERES LN 1125% f
5.79% , 2HEAFH, & 1 HigkiH. 10—11 H,5%
2 Elt R B IR, HAE RSN S, XERER
R EROEEEITR .

sE (B 4)EP, WEE 15 BREERKKRX
.18 7—11 B IR BFRA RE RS, HA LT 4 o 5 2Ea0T o A0 S e T
WSEEYE, ik, HAEKEA S Lgler B k(@) w;lmm :
AHAR, EH4 RERYPEE L BSHE

@) kAR AN dmsbio

st WAEES HiE K ES 5,15%, 5— - of the root vole from birth to 15
10 BbMEY 4.22% , AR BE R » JHRF N RE e

Body weight(g)
o
T

L)

+199 =



£4 HERFSK B RAX AFKARNKNELKE (IGR%)
Table 4 Growth-rate of the greatest length of skull, zygomatic breadth, interorbital
breadth, nasals length and palatal length in the root vole (IGR%),

H # me R B OE R M\ & BEEEK B £
age in days GLS ZB 10 NL PL
yHE—S5 5.16 3.58 1.04 4.64 3.22
5—10 4.22 2.59 0.91 2.67 1.74
10—15 y1.0% 2.26 1.32 1.21 1.84
15—20 2.39 2.54 0.33 0.77 2-11
20—25 1.07 0.96 0.13 1.46 0
25—30 0.47 1.41 0.31 1.03 0
30—35 0.38 1.29 0.13 0.66 1.54
35—40 0.84 0.63 —- 0.64 0.01
40—50 0.08 0.38 - 0.31 0.01
50—90 0.07 0.02 0.09 0.04 —_
90—120 0.04 0.05 — 0.10 —
120—150 0.06 0.03 0 0.04 —
& RHE B REE (& 4.

BI%E: ¥AE 5 BRAAERTEN 3.58%; 50 HIRDUGEARERE,

MRMESE: AR5 BIRAIEREN 1.04%, HWRTHPERREZ. 5—10 HIR
HAERE TR, 10—15 HIREMY 1.32%, DUGE#H 1B

RERK: WEES5 BRHEREY 4.64%, KA TS RKMEE2ZH; 30 BRLUGH
H AR B AR

BiR: #4EZE5 BRIERSEN 3.22%, BTHRAEE, METHELSRK. BERRFE
o 5 BRI EHAEREERRIE, 15—20 HIR XA HN. 30 BRUEZH RIS, H)L
IR

SERE.RARAE. AR BR.GREK MLK BE. REE, A FKREKO%
KL HMEE 5 BIREARBFLRE,HE A ROMNLEREZERB. UthtkERKE
LR, REREETE. FEEPERN— B,

2. S BRSHNTANRE

(1) MPEENRE HVEHRLSSHRER, ENLE, KRS RDEHLAEE
o BFBABKRER. BRI ETARY M. Bt R (B 5:1),

2—3 B, WA RREAR, ERABRTHE, HARER (B5:2), 4—5H, &
RERERIAEEYRER, FItK 0.2—03 Bk, HEHAEEE, NELER.
AT REENRAAE, HER 2—3 BK (H5:3). 6—9 B, ¥, ki ERaHE
ERAW, WER 4—6 A BEMEBERAE; EMTERK 0.5—07 ZX(E 5:4.5)0

10—13 B4R 28 %HE, HEK 6—8 BX, b 2B FRER (B 5:6,7)0

14—20 H, KSR ER MR AEME (B 5:8)

LR, IR RBYIHFEHEMN S 1~ BREHE (R 5)o

H& S B, SR EREEHEH AR 2.96£0.04 K; MTEKHEY 6342003 K;
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BS5 RERHAENE, 1: P4ER: 2: 3EE:3: SE@: 4 7 H#t;5: 9B#E;6:
LIE®:7: 13E#;8: 1508, BEAE10Zx,
Fig. 5 Stages in the development of the root vole. 1: newborn vole; 2: 3 days of
age; 3: 5 days of age; 4: 7 days of age; 5: 9 days of age; 6: 11 days of age; 7: 13
days of age; 8: 15 days of age; Scales in each case is 10 mm.

FERIHY 7.59 £0.05 K BALTF 0 8.35+0.02 55 KRR 10.45+£0.03 Ko 4 IR
HIRESR-HFRNEOE X, Flin, SRF 3 1, BIETEHE% 9.80+0.10 K ifi
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Table 5 Age (days) for completing various stages development of root voles.

5 HEREZAMBRTARENB#HER

% & 5% EF N g #Fu |eaEc| weE t M
character litter size no. of youngs |mean (day) SE range
2 4 2.00 — —
3 15 2.40 0.18 2—4
4 36 2.86 0.13 2—5
HEH & 5 40 2.58 0.11 2—4
elevation of pinnae 6 18 2.94 0.17 a—4
7 21 b 5 0.17 2—4
8 8 4.50 0.18 4—5
B ik Al 142 2.96 0.04 2—5
2 4 6.50 — —
3 15 6.20 0.10 6—7
4 36 5.90 0.16 5—9
40 6.38 0.10 —
M# % & > 12 o
eruption of incisors 6 18 6.61 0.1 6—7
7 21 6.62 0.11 6—7
8 8 7.00 0.25 6—8
B2 it Al 142 6.34 0.03 5—9
o 4 7.50 0.25 7—8
3 15 7.40 0.13 7—8
4 36 7.36 0.16 6—9
5 40 7.50 0.11 6—8
=]
: R4 6 18 122 0.10 7—8
eruption of molars
i 21 8.05 0.11 7—9
8 8 8.13 0.28 7—9
B -7 All 142 7.59 0.05 6—9
2 4 8.25 0.22 8—9
3 15 7.93 0.20 6—9
4 36 8.36 0.13 7—9
5 40 8.28 0.09 7—10
.E . . 6 18 8.56 0.12 8—9
opening of ear meatus
7 21 8.57 0.14 8§—10
8 8 8.63 0.17 6—9
2 i Al 142 8.35 0.02 6—10
2 4 10.00 o ]
3 15 9.80 0.10 9—10
4 36 10.33 0.16 9—13
5 40 10.48 0.11 9—12
B R
3 6 18 10.61 0.14 10—12
opening of eyes
7 21 10.86 0.14 10—12
8 8 10.88 0.12 10—11
= it Al 142 10.45 0.03 9—13
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EreF s HLEBRFHHRY 10884012 Ko kAT S8 *FHEL, KK EE
B, X SHR NS EESFEFETERX.

RERNESEESNL BTN EE ARzt Peromyscus yucatanicus E5% H
HEIRY 3.3 K, BIR 17.5 K (Lackey, 1976); EIJER (Peromyscus leucopus) HTH
EEIR%G 2.4 K, BEEY 109K (Lackey, 1978); it (Bandicote indica) FHR H 8
2% 18.8 K (BEk4E%, 1980); KR (Mus. musculus) iR H 020 14.4 X (EHEE,
1978)0 R, REBRNESEBHLR KR Peromyscus yucatanicus, RUNFKER, e
HETHEREAROERR.

) TAHRE  PEHBRREARHIEESE), BHEWE; 3—4 Hekdl5, 8—9H
wT g8 IeT , AN, B R PR E IS, B R (W MARILE N ERERE
HEEFIOEE: 12—13 H, B EEES) 15—18 B, 9B A NEBHES), mAFB
BRAF bo SENBEBRREHN 1553275 K (o =19)o X T WasE 4 i FL ],
BRI 3% 15 BIRAILIE, NBRERS H, 25liEF. WELER, B5KE, 1 X6 H
GEEFE2F:E 285 ROBLEFE+ E 3R 4+ RYEL28EFE. T, 25K
NEUSEEFREOE-—EXR. EEFFHREL  WEATHE, R 2, R B, S ELKHE
Mo — BT, SFEAMELN 15—20K,

SR ENEEE—E, BB T4, 50 RS, B ZE 8 Fa R E, ki aiz
FEMERE NI R MEYET IR ERLTIURREE , BI1ZE% R £ BB
ST B R E E I E RS IhHh, MR B R B RN E & (4 H).

(3) HHEE LRt R FAOFR AR LB R R BT DR I B R (EE K/,
K6 KDL E), HEBTFRAEE. BEHEFD%51.4K (n=18), HEM:35—40K
SHTBEX. 40 BIRLBRBAEGBIN )N 0.12 32, & 4.4 X, % 3.1 8K; 43 Hik
S RAERA)N 0.15 78,1+ 4.6 2K, % 3.3 2%, S BRI n, THETF;
45 B SR BA (R )ED 0.22 75, K 6.3 ZBH, % 3.5 Bko BIZMENR, £BRE
TREIRTFo HERBHTHRERBBEERY 484K (0 =20) EFHRHUARF, k¥
SEEEERE, HESMEHE, RESFREY 78 X (1 61), MIR~=HFFHA Y 93.6 K
(ﬂ - 18)0

o Ekeinl S HE (Microtus socialis) BB KEHNMFEHEREH. 2
BEFA T HREM, MEEMPNOER, NE 1—2 B RERRR. Wi HENENE
ROBROERBENEES ERERAL. RERAERKEERE, ERBEBE R,

. FRANHMBERBNEL

B ER A E ARG EXIZER R (1979) B BT RLERIIT % 6o

FIEZE 40 B, IR ANEHE L RERKOEN, T HNBHE BERK L.
% 6 BH,LIERERRE 15 IR 35—40 B E; I B 35—40 BidES,
XEHES ERENESEDE X, WHW‘%LK&%‘%E’%&Z@H{:E&%?% HEARZE
SEEOEW.
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%6 mEELF.R.FEAFERNBERM(%)

Table 6 The organ coefficients of the heart, liver, spleen, kidney and adrenal
gland in the root vole.

A BE N i FF B | B E ELR
age in days | no. of sample heart liver spleen kidney adrenal gland
o 6 0.4940.03 2.3240.09 0.2040.02 0.2940.03 .0.02;&;0.007
3 5 0.3440.01 2.43+0.08 0.1440.02 0.4240.02 0.02+0.002
10 6 0.424-0.08 2.72+0.16 0.1440.02 0.5440.07 0.02+0.002
15 8 0.564+0.03 2.38+0.19 0.164+0.04 0.9040.07 0.01+0.002
20 8 0.41+£0.04 1.694+0.21 0.124+0.01 0.5940.06 0.0240.003
25 9 0.4110.03 2.84+0.34 0.1540.04 0.59+0.06 0.02+0.003
30 6 0.4040.04 2.88+40.28 0.1540.05 0.7740.11 0.02+£0.002
35 E 0.624+0.06 3.994-0.55 0.1340.02 1.06+0.01 0.03+0.003
40 7 0.6140.03 3.7540.29 0.1540.01 1.1740.07 0.03+0.002

4. FTRAEHRERENER

(1) #ERZL DB ERRENSERRESEL, BREXTEFRER
FHEE/Do Myrcha #1 Walkowa (1968) Hxt/hNEBR AR S EREETNE. RERLRE
ZENSEMEANEER (B 6).

HE 6 B, MERERSBES 5.7+£0.19 kF/%, 10 HRFAR LT, 565+
0.10 XF/32,H 10—20 B I # & ¥tk 3518, 20 BIR DUS » SR RE Z#F 80, 53X 7T 6k
S5ahimli R B G B R R A %o

(2) ARBFKS EROTL  VERSEKSSRESE, MRS SREDE 7).
WEZE 10 B, K EERETHE, 10 AR B THREELREE,

65t
63
61F

5.9¢

dry mass (kcal/g)

Folsr T HMMACK R /)

571

Caloric value of ash-free

55 —~ . L i s " L L L i
5 15 25 35 45
H#  Age in days
He¢ BREHRBESSEERSIAETE ;

Fig. 6 Variation in the caloric value of ash-free dry mass of the root
vole during postnatal development.

AR SR TERKSY & BEBRK, DUSH BR8N, TERS SRuZ5EN, Bk
MEBEEAARA, XEREREERRT R EMERE L ETER,

5. IRER & RN BM

RIERBRBES TAERNRE L RAERKSN . S AE ST R, T4 % 4 4~
By B%:
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Aoy &E(%)
o3

dry mass( %) Water content(%)

lo./f,__/‘_"
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Fig. 7 Variations in percentage of water and ash content in the body of the
root vole during postnatal development.
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STUDIES ON GROWTH AND DEVELOPMENT IN THE
ROOT VOLE (MICROTUS OECONOMUS)

Liang Jierong Zeng Jinxiang Wang Zuwang Han Yongeai
(Northwest Plateau Institute of Biology, Academia Sinica)

1. The root voles were life-traped in November 1978 at the ecosystem station of
alpine meadow, Menyuan, Qinghai. And were reared in laboratory. The whole mate-
rials were bred during 1979—1980. The growth of different parts of the animals were
measured and the data were analysed.

2. The growth of body weight in the root vole can be fitted well with the logistic
curve, while the growth of body length, tail length, hind foot length and ear length
can be fitted well with the logarithmic curve.

3. A summary of the stages of postnatal development in the root vole appears
in table 5. The average age of elevation of pinnae is 2.96 days; eruption of incisors
is 6.34 days; eruption of molars is 7.59 days; opening of ear meatus is 8.35 days;
opening of eyes is 10.45 days.

4. The average age at which the vaginal orifice bacomes perforate is 51.38 days
and the average age of enlargement of testis is 48.4 days.

5. The maximum percentage of water content and minimum ecaloric value are
observed in the bodies of newborn voles. During the first 10 days of life the relative
amount of water in the body decreases, but caloric value of body increases sharply.
20th to 60th days the amount of water in the body decreases slowly, while caloric value
of dry mass increases gradually.
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