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Abstract The postnatal growth of Microtus fortis fortis and M . f. calamorum born during the same period and raised in
the identically artificial conditions were measured. There were no significant differences in body weight BW  body
length BL tail length TL and hind foot length HFL between M. f. fortis’ and M. f. calamorum’ s natal pups.
Von Bertalanffy equation was well fitted with growth data of BW BL and TL and Logistic equation with those of
HFL. The male’ s asymptotic BW BL and TL of M. f. fortis were larger than those of M. f. calamorum which of
female were in the opposite situation. The sexual dimorphism of the two subspecies both occurred at day 17 —20 and
the differences between the asymptotic BW BL and TL for M. f. fortis were larger than those for M. f. calamorum .
The growth rate k£ of the four phenotypic characteristics of female were larger than that of male respectively and
the inflexion of growth curve and instantaneous growth rate curve of BW occurred late than those of BL TL and HFL.
The growth rate of HFL for female and male of the two subspecies’ s were larger than that of BW BL and TL. The
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results showed that 1 female matured early than male relatively 2 the male body size of M. f. fortis were
obviously larger than that of M. f. calamorum on the contrary which of female of the latter larger than that of the
former and the sexual dimorphism of M. f. fortis are more obvious than that of M. f. calamorum 3 HFL
approached early to the size of the matured voles than BW BL and TL. 4 The initial dimorphism of body weight for
the two subspecies occurred before the sexual maturation process.
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mature weight or length " ok
growth rate maturing T
rate " instantaneous
13 growth rate IGR
R SPSS 10.1 for Windows
Table 1 The goodness of fit R> of three growth 3 2
equations to growth of M. f. fortis
and M. f. calamorum Marquardt
Logistic Gompertz  Von Bertalanffy 1
Items Sex equation equation equation R? MS = RSS/ df
BW $ % 0.992/0.983 0.996/0.992  0.996/0.994 MSE RZ
44 0.976/0.981 0.988/0.991 0.992/0.994 MS 12 R?
BL $% 0.993/0.996 0.997/0.997  0.998/0.997 R2
F4 0.991/0.982 0.997/0.989  0.998/0.991 1
TL %% 0.987/0.985 0.995/0.991  0.996/0.992 3 ‘-
44 0.986/0.973  0.994/0.983  0.996/0.987
CL $ % 0.997/0.999 0.997/0.998  0.996/0.996
44 0.997/0.998 0.997/0.998  0.997/0.997 0~30d 13
BW Body weight BL Body length TL Tail
length HFL Hind foot length 1 The same 2
for the tables and figures below. 21 ) ’
Data
upon the slash are for M. f. calamorum which under the slash for
M. f. fortis. 3  The same in table 3. t- 2 4
2
2 2 M+ SD
Table 2 Phenotypic characteristics of natal M. f. fortis and M. f. calamorum
Subspecies n BW g BL mm TL mm HFL mm
M. f. calamorum 36 3.53+0.44 40.9+1.8 10.4+0.7 6.8+0.6
M. f. fortis 36 3.66+0.35 40.6+1.2 10.3+0.5 6.8+0.2
P - 0.175 0.522 0.769 0.762
2.2 2 k
A
Logistic Gompertz Von Bertalanffy
1.3 A 39.99 ¢
Von Bertalanffy 22.81g 2 b
Logistic i k
1 3
2 Ak b
i 3

2.2.1

1990 9 257 ~262.



3 2
Table 3 Parameter of postnatal growth curve for two subspecies of M. fortis

Ttems Sex b d i d A k g/d
BW $% 10.5/10.0 23.5/24.9 53.06/49.92 ¢ 0.061/0.055
14 14.4/19.5 34.7/47.7 75.87/89.91 ¢ 0.039/0.028
BL + % - 11.1/11.5 122.0/122.2 mm 0.066/0.067
34 - 14.0/11.9 133.7/142.2 mm 0.055/0.047
L ¥¥ 3.3/3.3 13.8/13.2 52.8/52.1 mm 0.076/0.081
34 3.9/4.1 16.0/17.4 56.5/59.7 mm 0.066/0.060
CL + ¥ 4.5/4.6 11.5/12.1 22.9/21.9 mm 0.188/0.176
34 5.0/5.2 12.7/13.6 23.7/23.1 mm 0.172/0.158
i b and ¢ stand for inflexion of growth curve and instantaneous growth rate curve respectively.
A k A and k denote asymptotic value and growth rate respectively.
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Fig. 1 Postnatal growth curve of M. f. calamorum
o Observed for female & Observed for male === Predicted for female
- Predicted for male 2 The same for figure 2
2 17~20d 20 d P > 0.05
45 20 d <0.05 4
27.87 = 17 d

4.55 g 30.64 +3.53 g 21.96 £ 3.02 g
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Fig. 2 Postnatal growth curve of M. f. fortis
4 M % SD
Table 4 Process of sexual dimorphism of body weight for M. f. calamorum
t- P- t- P-
Days Female Male t-value  P-value Days Female Male t-value P-value
0 4.00+0.33 3.97+0.30 0.319 0.752 65 51.09+5.91 63.46 + 13.86 3.527 0.001
5 8.41+1.30 8.88+1.24 1.158 0.254 70 51.18 +6.09 5.97+12.81 4.493 0.000
10 14.15+2.42 14.68 +1.82 0.792 0.433 75 52.03+£6.10 67.10+12.77 4.588 0.000
15 20.69 +3.47 22.69 +2.81 2.012  0.051 80 51.89+5.78  67.52+12.68 4.827 0.000
20 27.87+4.55 30.64 +3.53 2.167 0.037 85 51.87+6.41 69.50 +12.25 5.511 0.000
25 35.48 £4.57 39.65 +4.38 2.935 0.006 90 51.60 +£6.18 70.38 = 12.77 5.708 0.000
30 40.08 +4.94 45.04 £ 6.80 2.587 0.014 95 51.92+6.67 71.73 £ 13.36 5.728 0.000
35 43.05+5.43 47.93+7.67 2.271 0.029 100 51.74+6.35 72.73 +14.30 5.768 0.000
40 44.97+5.79 51.05+10.10  2.267 0.029 105 53.91+6.19 75.31+14.11 5.972 0.000
45 46.56 +5.44 55.29 +10.43 3.205 0.003 110 53.62+6.10 76.40+13.19 6.752 0.000
50 47.57+5.68 57.89 £10.85 3.641 0.001 115 54.32+£6.54 76.98 + 14.51 6.127 0.000
55 49.44 +5.36 59.79+11.70  3.462 0.001 120 54.69+6.42  78.59+14.42 6.508 0.000
60 50.21 +5.65 63.70+11.57  4.518 0.000
18 22 The sample sizes for female and male are 18 and 22 respectively.
23.80+3.65 ¢ 5 45 d 45~65d

P 0.003  0.001 65 d
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5 M = SD
Table 5 Process of sexual dimorphism of body weight for M. f. fortis
t- P- i- P-
Days Female Male t-value  P-value | Days Female Male t-value  P-value
0 3.91+0.38 36 4.02+0.30 22 1.139  0.260 25 32.48+£3.93 36 37.28+4.63 22 4.216  0.000
1 4.67+0.64 36 4.70+0.43 22 0.199 0.843 26 33.41+4.39 36 38.31+4.76 22 3.991 0.000
2 5.63+0.90 36 5.57+0.51 22 0.296 0.768 27 34.93+4.44 36 40.05+4.73 22 4.158 0.000
3 6.63+1.14 36 6.58+0.61 22 0.196  0.846 28 35.47+£4.42 36 40.80+4.86 22 4.288  0.000
4 7.71+1.45 36 7.63+0.81 22 0.232 0.817 29 36.44+4.72 36 41.79+5.52 22 3.927 0.000
5 8.57+1.26 36 8.75+0.97 22 0.565 0.674 30 37.16+5.02 36 42.66+5.47 22 3.916 0.000
6 9.75+1.57 36 9.86+£1.13 22 0.280 0.780 35 39.90+4.84 36 46.12+6.10 22 4.296 0.000
7 10.88+1.82 36 11.00+1.24 22 0.278  0.782 40 41.33+4.91 36 47.97+6.87 22 4.284  0.000
8 12.00+2.11 36 11.95+1.55 22 0.100 0.921 45 42.65+5.35 36 51.90+8.27 22 5.181 0.000
9 13.07+2.28 36 13.10+1.70 22 0.062 0.951 50 43.63+5.52 33  56.40+7.97 21 6.960 0.000
10 14.21+2.41 36 14.26+2.09 22 0.09%4 0.926 55 44.05+5.64 33 59.31+£8.91 21 7.720 0.000
11 15.15+2.58 36 15.15+2.31 22 0.004  0.997 60 44.66+6.06 33  62.13+9.23 21 8.405  0.000
12 16.27+2.72 36 16.24+2.59 22 0.043 0.966 65 45.86+6.05 33 65.49+10.68 21 8.633 0.000
13 17.50+£2.79 36  17.69+2.74 22 0.251 0.803 70 46.84+6.21 33 68.29+11.07 21 9.125 0.000
14 18.55+2.88 36  18.94+2.95 22 0.488  0.623 75 47.57+6.18 36 71.45+11.04 21 10.499  0.000
15 19.66 +3.07 36 20.74+3.17 22 1.279 0.206 80 48.41+6.45 35 73.38+11.43 21 10.478 0.000
16  20.65+2.98 36 22.17+3.45 22 1.769 0.082 85 49.41+7.04 33 75.86+11.19 20 10.588 0.000
17 21.96+3.02 36 23.80+3.65 22 2.076 0.043 90 49.61 £6.82 35 78.43+11.22 21  11.987 0.000
18 23.37+3.12 36 25.22+3.63 22 2.063  0.044 95 49.76 £+6.42 29 78.57+12.57 18 10.394  0.000
19 24.93+3.3536 27.13+3.87 22 2.280  0.026 100 50.20+£6.57 33 82.60+11.95 21 12.850  0.000
20 26.16+3.45 36  28.53+4.01 22 2.381 0.021 105 50.43+6.37 28 82.01+12.52 18 11.307 0.000
21 27.62+3.53 36  30.21+4.03 22 2.572 0.013 110 50.83+£6.47 33 84.99+11.00 21 14.397 0.000
22 29.15+3.70 36 32.23+4.32 22 2.888  0.006 115 50.97£6.64 28 84.62+11.17 18 12.837  0.000
23 30.33+3.78 36 34.06+4.34 22 3.451 0.001 120 51.06+6.91 33 86.33+10.68 21 14.758 0.000
24 31.25+4.22 36  35.50+4.62 22 3.594 0.001
The numbers in parenthesis are sample size.
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