27 6 Vol. 27 No.6
2007 6 ACTA ECOLOGICA SINICA Jun. 2007

Apodemus agrarius

1 1 2
1. 564400 2. 550001
Apodemus agrarius 94.81%
1987 ~2005
5497 2698 2799 1~11
3~10 4~5 8~9 2 /3 0.96
36.91% +6.79% 5.33£1.07 0.81 +0.17 59.13% +7.89%
I II
1000-0933 2007 06-2425-10 Q142 Q958.1 S443.5 A

Species reproductive parameters and the comparison of geography variation in
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Abstract Apodemus agrarius the main pest rat in China represents 94. 81% of all farmland rats in Yuqing County
Guizhou. From 1987 —2005 we captured rodents once a month from 5th —15th day of the month in rice field and dry
field habitats. Captured A. agrarius were brought back to laboratory numbered measured for morphological characteristics

and then autopsied to determine sex age and reproductive condition.

J 2005 2041 2005 30

2006-06-01 2006-12-15
1964 ~ . E-mail yzx@ gzsh. org
University of California
Robert Dudley
Foundation item The project was financially supported by Guizhou Province Science and Technongy Fundation No. QKHJZ 2005 2041 and The
special fund proiect of Guizhou Province No. QSZHZ 2005 30
Received date 2006-06-01 Accepted date 2006-12-15

Biography YANG Zai-Xue Professor mainly engaged in study rodents and plant protection . E-mail yzx@ gzsh. org

http //www. ecologica. cn



2426 27

A total of 5497 specimens were captured among which 2698 were male and 2799 were female. The rats bred from
January to November and the most favorable breeding period was March to October. Two reproductive peaks April-May
and August-September were evident. Sex ratio @/ &  the average pregnancy rate mean litter size reproductive index
and the rate of scrotal testis presence for the whole studey population were 0.96 36.91% +6.79% 5.33 +1.07 0.81 +
0.17 and 59.13% +7.89% respectively.

Individuals were assigned to five age classes based on either weight or body weight without viscera. Reproductive data
of 1261 A. agrarius from 1999 to 2005 showed obvious variation with the age. All juveniles were sexually immature with no
reproductive activity. The sub-adult group had begun to reproduce with a pregnancy rate is 4. 68% and a rate of scrotal testis
presence of 14.97% . All of the adult group I group II and the old group were sexually mature with a pregnancy rate
ranging from 31.62% — 68.33% and a rate of scrotal testis presence from 79.39% — 100. 00% . Reproductive capacity
would increase continuously with growth within age categories. Adult group I group II and the old group were the main
reproductive contributors.

Comparison of reproductive parameters in A. agrarius captured from 1987 to 2005 showed that the pregnancy rate
mean litter size the rate of scrotal testis presence and the reproductive index except for sex ratio varied by month and
season. However in different years only the sex ratio showed significant variation. Reproductive parameters of A. agrarius
were relatively stable among different years but fluctuated in different months and different seasons. Correlational analysis of
reproductive parameters showed that population densities each year were positively correlated significatively with the
reproductive index and mean litter size whereas there was no correlation between populations and either the pregnancy rate
the rate of scrotal testis presence or the sex ratio. Population density of A. agrarius depends strongly on the reproductive
index which is very useful in forecasting population density for the rodent.

Comparison of reproductive parameters of A. agrarius among different areas in China demonstrated obvious regional
variation. Mean litter size and reproductive capacity increased gradually from south to north i. e. the rat’ s fecundity
increased with increasing latitude. However reproductive period was lower in high-latitude areas. Sex ratio increased from
south to north and also from west to east. Reproductive parameters were not correlated with altitude so this parameter can be

eliminated in analysis of the reproductive traits of A. agrarius.

Key Words Apodemus agrarius reproductive parameters age variation temporal variation regional variation
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Table 1 Population reproductive parameters in different age group of Apodemus agrarius in 1999 ~ 2005

% %
Age group No. of No. of Pregnant + . X : SD No. of No. of testis Rate of ' Se.x Rep'roductive
female pregnancy rate Mean litter size male in scrotum  crotal testis ratio index
I Juvenile 69 0 0.00 - 39 0 0.00 1.77 -
I Sub-adult 171 8 4.68 4.75 £0.96 187 28 14.97 0.91 0.0531
M Adult I 136 43 31.62 4.52£0.76 131 104 79.39 1.04 0.5581
IV Adult I 160 78 48.75 4.96 £1.07 201 190 94.53 0.80 0.9197
V Old-adult 60 41 68.33 5.57+1.14 107 107 100. 00 0.56 1.2335

http //www. ecologica. cn



2428 27

2.3
1987 ~2005 5497 2698 2799 0.96
X*=1.82 P>0.05 11 21.05% ~47.14%
31.96% +6.79% 10 3 5.33£1.07 6
35.62% 4 ~7 93.93% 37.42% ~72.21%
59.13% +7.98% 0.52~1.24 0.81 £0.17
2.3.1
2 F F=1.75<F,,
11 199 =1.83 P>0.05 F=81.76>F,, 11 200 =2.34 P <0.0001
F=3.56>F,, 10 118 =2.47 P <0.001 F=40.33>F,, 11 188 =
2.34 P <0.0001 F=77.59>F,, 11 200 =2.34 P <0.0001
2 1987 ~ 2005
Table 2 Population reproductive parameters in different month of Apodemus agrarius in 1987 ~ 2005
%o %
Month No. of No. of Pregnant Mean litter No. of No. of testis Rate of Sex Reproductive
female pregnancy rate size male in scrotum  scrotal testis ratio index
1 157 2 0.40 7.00 204 26 16.42 0.79 0.01
2 132 1 0.67 6.00 152 51 33.29 0.98 0.01
3 190 18 6.30 5.34 187 123 73.59 1.22 0.18
4 175 142 80. 89 5.32 186 136 83.62 0.97 2.03
5 358 251 70.35 5.31 326 230 82.44 1.05 1.90
6 465 93 21.83 5.00 471 322 77.50 1.01 0.55
7 256 46 18.83 5.01 274 219 83.20 1.02 0.45
8 185 143 75.99 5.17 153 129 88.22 1.35 2.14
9 186 134 66.57 5.50 193 136 77.89 1.03 1.84
10 208 53 28.48 5.63 243 101 40.16 0.87 0.52
11 237 7 1.67 5.33 226 49 26.61 1.09 0.04
12 149 0 0.00 - 184 19 15.14 0.86 0.00
2.3.2
3~5 6~8 9~11 12 ~2
3 F F=219<F,,, 371 =2.74 P>0.05
F=52.96>F,, 371 =4.08 P<0.0001 F=6.45>F,, 353 =
4.16 P <0.001 F=85.39>F,, 371 =4.08 P<0.0001
F=43.67>F,, 371 =4.08 P<0.0001
3 1987 ~ 2005
Table 3 Population reproductive parameters in different season of Apodemus agrarius in 1987 ~ 2005
%o %
Season No. of No. of Pregnant Mean litter No. of No. of testis Rate of Sex Reproductive
female pregnancy rate size male in scrotum  scrotal testis ratio index
Spning 723 411 52.25 5.31 699 489 80.04 1.03 1.36
Summer 906 282 32.19 5.07 898 670 81.19 1.04 0.84
Autumn 631 194 30.45 5.52 662 286 49.21 0.98 0.85
Winter 438 3 0.34 6.50 540 96 19.69 0.86 0.01
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2.3.3
4 F F=1.90>F,
18 192 =1.65 P<0.05 F=0.40<F,, 18 193 =1.65 P >0.05
F=2.05<F,, 18 110 =1.70 P >0.05 F=0.58<F,, 18 182 =1.65
P>0.05 F=0.35<F,, 18 193 =1.65 P >0.05
4 1987 ~ 2005
Table 4 Population reproductive parameters in different year of Apodemus agrarius in 1987 ~ 2005
% % %
Year No. of No. of Pregnant ~ Mean litter No. of No. of testis Rate of Sex Reproductive  Population
female pregnancy rate size male in scrotum  scrotal testis ratio index density
1987 260 85 24.76 5.56 209 - - 1.35 0.82 9.77
1988 149 60 37.56 5.95 200 92 56.79 0.79 0.97 8.03
1989 221 73 33.09 5.30 246 158 49.63 0.90 0.83 11.34
1990 363 121 32.16 5.26 353 195 59.34 1.03 0.89 9.90
1991 261 108 47.14 5.47 272 160 37.42 0.98 1.24 9.45
1992 131 35 28.10 5.43 141 55 65.11 0.97 0.74 9.00
1993 63 32 42.50 5.21 58 39 61.31 1.01 1.11 9.51
1994 159 59 30.74 5.74 146 99 59.77 1.11 0.94 7.34
1995 137 44 33.88 5.34 130 74 58.07 1.05 0.94 8.07
1996 142 41 31.39 5.37 136 81 66.34 1.06 0.88 8.88
1997 118 38 31.17 5.28 134 94 58.96 0.94 0.79 6.07
1998 95 21 27.56 5.31 102 64 72.21 0.95 0.66 5.35
1999 70 30 45.91 5.17 51 38 57.01 1.32 0.96 3.36
2000 94 32 26.48 5.01 105 71 54.29 1.00 0.72 4.64
2001 89 25 31.48 5.21 106 61 59.84 0.84 0.79 4.19
2002 73 16 26.57 5.14 107 60 60.42 0.72 0.52 3.50
2003 73 20 21.05 4.79 66 44 65.44 1.23 0.65 3.17
2004 87 21 26.47 4.58 100 70 72.03 1.43 0.59 3.92
2005 113 29 29.29 5.24 137 86 50.40 0.79 0.72 5.54
1987 ~ 2005
r=0.5887 >r, o =0.575
r=0.5712 > 1, o5 =0. 456 r=0.3035 <7y o5 r=1-0.3445|
<Tg o5 r=1-0.09961 <r, s
2.4
5
X X
6 r>Trg s
T >To01 T >Too1
7 <To.05

http //www. ecologica. cn



2430 27
5
Table 5 Population reproductive parameters of some rodents in different regions of china of Apodemus agrarius
%
Census Census Latitude  Longitude . m . Reproductive Pregnant Mean litter Reproductive .
. Altitude Sex ratio . . . Cited
places time ° ° period rate size index
Yitulihe Inner 1957 51 - - 1.03 5~9 6.91 5
Mongolia
. . 1979 44.4 131.2 497 1.43 5~9 46.67 6.8571  4.5763 6
Suifenhe Helonjiang
. L 1977 42 125 600 1.11 6.77 7
Qingyuan Liaoning
. L 1977 ~ 1978 41 122 20 1.08 3~11 61.54 5.8557  3.8919 8
Yingko Liaoning
1982 ~ 1986 40 117 50 0.99 4~10 33.16 5.87 1.9270 9
Beijing
1982 ~ 1986 37 117 600 2~10 5.48 4
Xuecheng Sandong ?
.. 1995 ~ 1997 35 117 120 1.14 3~10 23.47 5.05 1.3512 10
Feixian Sandong
1958 ~ 1960 34 108 500 0.70 2 ~11 11
Xian Shanxi
. 1982 ~ 1988 33.5 116 31 0.72 3~10 36.90 5.30 1.4081 12
Woyang Anhui
1984 ~ 1986 32 117 23 0.97 1~12 5.70 13
Huogiu Anhui
. 1992 ~ 1994 32 121 5 3~10 5.17 14
. Tonzhou Jiangsu
. N 1986 ~ 1993 31.9 118.8 50 0.79 1~12 23.03 5.20 0.9461 15
Jiangning Jiangsu
. 1962 ~ 1980 31 122 25 2~11 33.61 5.866 16
Shanghai
- 1959 ~ 1973 31 104 500 0.96 2 ~11 33.00 5.287 1.6749 17
Chengdu Sichuan
1987 ~ 1 1 - - 0.7 1~12 1
Chengdu Sichuan ? 988 3 6 8
Daxian Sichuan - 31 107 50 2 ~11 5.36 19
. 1984 ~ 1987 30 103 436 0.88 3~12 40. 64 6.07 2.1708 20
Penshan Sichuan
S 1958 ~ 1960 30 120.6 200 0.73 1~12 5.18 21
Hangzhou Zhejiang
. 1990 ~ 1992 29.5 122 84 1.40 2~10 14.50 4.30 0.8729 22
Zhoushan Zhejiang
. . 1962 ~ 1963 29.2 120 75 1.17 2~12 4.85 21
Yiwu Zhejiang
1982 ~ 1989 29 121 8 3~11 6.00 23
Linhai Zhejiang
. . 1987 ~ 1997 29 121 55 0.90 2 ~11 25.65 5.54 1.2789 24
Taizhou Zhejiang
. .. 1984 ~ 1997 29 120 12 0.79 3~11 23.10 5.36 0.9781 25
Zhuji Zhejiang
1972 ~ 1984 28.9 111 40 0.81 3~11 4.70 26

Taoyuan Hunan
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5
%
m
Census Census Latitude  Longitude . . . Reproductive Pregnant Mean litter Reproductive ..
. Altitude  Sex ratio . . . Cited
places time ° ° period rate size index
1986 ~1990  28.9 111 40 0.84 1~12 48.60 5.30 2.1637 27
Taoyuan Hunan
- . 1985 ~1986  28.8 115.5 50 0.88 1~12 36.72 5.115 1.6528 28
Anyi Jiangxi
. . 1985 ~1989  28.6 106 179 0.82 3~12 39.10 5.38 1.7249 29
Jinyun Zhejiang
%
. .. 1984 ~1987  27.9 108 560 1.07 3~11 29.33 4.85 1.5221 30
Cengong Guizhou
1987 ~2005  27.1 107.5 580 0.96 1~11 31.96 5.33 1.6353
Yuging Guizhou This paper
. . 1986 ~2002  26.6 106.3 1100 0.97 2~12 40.44 4.86 1.9064 31
Xifeng Guizhou
1 26. 1 12 . ~1 . . 2.2
Guidin Guizhou 960 6.5 07 00 0.75 3~10 50.80 6.00 860 32
. . 1994 ~1996  26.4 107.5 850 0.87 2 ~11 37.02 5.997 1.9315 33
Leishan Guizhou
6

Table 6 The correlation coefficients between population reproductive parameters and latitude longitude altitude of Apodemus agrarius

Latitude Longitude Altitude
Reproductive parameters
DF Correlation coefficient DF Correlation coefficient DF Correlation coefficient
Sex ratio 25 0.4049 * 23 0.5089 ** 23 -0.0252
Pregnant rate 18 0.2801 18 -0.1340 18 0.2953
Litter size 28 0.6561 ** 27 0.2684 27 0.2431
Reprocapacity 17 0.6497 ** 18 0.2879 18 0.2015
* 0.05 R 0.01 # P <0.05 indicate the significant correlation at 0.05 level #* % P <0.01
indicate the significant correlation at 0.01 level
3.1
4 ~10 5~9
2 3 11 1~12 1~12
3~10 2 4~5
7 10 8~9
3.2 1987 ~2005
3.3

. )
Cricetulus barabensis
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Meriones unguiculatus

Microtus brandti * Mus musculs .
Meriones meridianus
la
3.4
4 37 38
! 6.00
2.2860
4
37 38
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23
24
25
26
27
28
29
30
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33
34
35
36
37
38
39
40
41
42
43
44
45
46

20 ~24.

DPS

1997 16 44 ~47.

1989 10 1 1 ~5.

1991 37 1 36 ~46.
1963 15 3 382 ~395.
1985 20 4 8 ~12.
1982 1 4 50 ~52.

1980 15 1 7 ~10.

1989 9 1 41 ~48.

1963 5 2 62 ~65.
1991 11 3 213 ~219.
1989 5 3 17.

1997 8
1982 2 2 211 ~217.

1998 14 6

1995 6 6 441
11 ~ 14.

1978.75 ~79.

1991 4 4 80 ~83.

1990 12 2 133 ~136.

1991 1 38 ~41.

12 ~16.

~444.

1988 4 3 219.

1978.80 ~85.

1999 1 42 ~44.
1998 67 ~68.
1987 3 1 41 ~44.

1994 14 2 138 ~146.

1990 2 2 63 ~69.

1990 4 36 ~41.
1993 28 3 32 ~35.

2003 31 2 16 ~19.

1964 6 4 204 ~205.
1998 17 2 121 ~122.
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1995

2002 21 5 351 ~356.
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2004 41 4 845 ~851.

2002 15 1
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