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The Age Determination of Ochotona dauurica by Carcass Weight
and Body Weight in Typical Steppe
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Abstract: The age determination of Daurian Pika ( Ochotona dauurica) plays a key role in the study of its
population ecology. We analyzed the carcass weight of 198 samples of Daurian Pika (116 female, 82 male) ,
captured in Abaga Qi, Xilinhot City, Inner Mongolia of China from 2009 to 2010, and found out that the
average carcass weight of female and male pikas was significantly different (79.13 £2.37 g vs. 91.76 £3.74
g). Basis on the frequency distribution of each carcass weight, taking the reproductive status as a reference, we
divided the female and male pikas into three age groups, juvenile, subadult and adult, respectively. The
standard of carcass weight was juvenile ( <55 g), subadult (55 =75 g), and adult ( =75 g) for female;
juvenile ( <55 g), subadult (55 -85 g), and adult ( =85 g) for male. The carcass weight between different
age groups was significantly different and was also significantly positively correlated with body weight. Thus, the
standard of age division by body weight resulted from the present study can be used as a potential tool in
analyzing age structure in Daurian Pika population ecology study.
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AU U8 T S S WY RN R AR AR S T ST Y B AS O
2o FERAAER S E TEA I TR AR A K
R NMERCAAE WS FF A PR AR R AR R A
EAT % 25 1 KR BE B0 sh 2, A7 Ry O i fe
T OR3P A0 AT 55 A 1 1 Bl i S AR 8 (5K M 45
1998) . 7E B4R % % % J7 i, [/ N 4 % B ik
7T Z0E5E, 210 1 10 2 Fp 4R % 48 5 J5
s A A0 BE VR AR R i A AT R AR
AR BRKE Gk TEE CLEIBSEM
e BRVE A% B R AF (HE 4R BUAE 1991, ] A AR
1996) , H A A 2 58 1 50 i Bl S i b 1 4F i
Ry, R EC MDY 174 EhH (B
352 2003) , 7E LR AR AR P, R TR R Y
FHT 0 43 B A0 BRSSE AR 8 0 48 AR (5K A 4
1998) .

KT RAFER S E W E A — 2L 4fH : Smith
S5 (1991) il ith 5 1 55 (2008 ) AR 45 3 £ 15 ] X
B R B % (Ochotona curzoniae) 47 1 AR 41 1Y
X173, Millar 55 (1972) 2R I T a0 69 & 58 AR 4 2k
% E AL 25 B S (0. princeps ) B 4F %, Lissovsky
(2004 ) ) HI Sk B 04 48 5 F01E 14 8 450K B0 Ok R
o3Ik R AR (0. dauurica) B4 1, K T AR 46
IR 0 o Ok Jal 73 15 55 R B G A 1 £ s 7 2D
AR ILIRIE

O RS W RN

B IR AR 2 o0 A T N S AR AT
PIRE 250 S, AR BEARRAE o 45 e B2 LA B A
By i AU B X ( E R 4 1996, Zhong et al.
2008) , A B BACAT A, o A 5 oty L A8 it [
B B E R Z—(Wang et al. 2006) ., 55 /R R
S BHIE R 4 ~7 A (BRAL%: 2011)

1.1 #HAB B S0 T NS 8 AR
Bhod el [ i (44°26' N, 114°58'E) , #F 3k
1200 m, Mg J& w2 5 OR B AU, &2
TG, A& T8, TRV T H R IR A
Z W, BRI, 4 HRE 1.3C,
BEH T AMGEFEERE -21.2C, &4/ H
7T H Ay oF B 20.8°C; M s d A% iR EE
—41.5%C , W v de = iR T 38, 6°C . AEREK &2

79250 mm, HAEH T 6 ~8 JI o A Hb X A8 Bl 2
RIPLE RO £, 2 YR A7 2 M2 (Allium
polyrhizum) Y% (Artemisia frigida) | i K4 5
(Stipa krylovii) \“F-¥5 ( Leymus chinense) /N5
3 L ( Caragana microphylia ) \J 17 3¢ ( Lepidium
apetalum) FiM & ( Neopallasia pectinata) . R #i
Ik ( Kochia prostrata) 1% 3 ( Salsola collina)
S o FEHL P Y W O 2 S W BR GA SOR B AN L 1B
454>tk B2 T J2 B ( Phodopus campbelli) A
M B ( Lasiopodomys brandtii ) 1 £ JX ¥ [
( Meriones unguiculatus)

1.2 EEERE FEH T 2009 4 8 ~10 A,
2010 4E 4 ~9 H B H 48 1 hm’ B, 4% 18
IR 171 S 9 12k X L 1A 1 A 3K 5 O B R R A
TR FE A IR, P 2 4 AN TR F 10 ~ 15 BBk (AR
P 1% 2 1 R E R ), LA AR K R PRI, B KA
A2 WS 3 d, FEAH A N 0 B
(7] B >R 28I 151 96 4 AR o 1) BT A A4 M 0 5
Bl i R 45 1998)

XF 4l 2R A REAS BE AT 4 5, 10 3 Al 2R T B AL
B AR R, MRS U RIS O (2T
AR 1998) , SR ik i B A L W% M B PR 28215 0
FIGAF R, I IR A4 (25 Bk 4o N E 5 B A
) A AR A A 485 A R (B sl
SE601F %Y AFHHF] 0. 1 ) W& o
1.3 HiESH Ao R2.15.2(R
Development Core Team 2012) 5% il . & F t-test
LT SR VNNE T N N IR % N N R @ 3 = L D
Pearson AH XA A6 0 £ 22 18] 19 AH 51, 2080 19
IEZS 0 A R 38 ) >R H] Shapiro-Wilk A5 58 4 2R
Gt A AL IE S50, R A Kruskal-Wallis 5 46
S TA) 1 22 S35 o AR 22 5 L U — 2D
Wilcoxon £ 55 AN [6] 4F I 4[] 19 22 5 #lt T A
HHERRKIEL M X R, ZF Z [ 0 A % 75 it
% M Lagler BEAY (IR R B AL ) « W = al" | H
o HYEESHL, W MR E (g), L HIKK
(mm) ,a NHEH J T BEAFHAG T Lagler 514
SRR HE AL X AR InW = 1n a
+n In L, B 2 PR A )5 3 (22 P>k 2000)
AR SR 35 2R FF- S + AR iR
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2.1 LB RBEFAGE . AEMEKOMER =
52009 ~2010 4F L4 B 198 H, Hodr, R
116 H P iRy (79,13 +2.37) g; ifi: B
82 K Py A Ky (91.76 +3.74) g, Wik
RO iR E 25 E (= -2.8,P =
0.005) , Mfi i Bl S IR T 25 Sl B 3 (0 = - 2. 67,
P=0.008), M iff Rk 2R AEE (1=
—-0.61,P=0.543) (£ 1) 4 75 00 i L
T BRHEAT AR 8 %0 4 o

2.2 FLGRBREFERNSIRAE DK ES
%5 g h—A KA BRI R S B, AR
A (L), T HORE s R A 1] B, DL ot I
PR EFEATIR o3 A b B 4% AF i 21 22 18] 23 ) PR 18] By
MG, 50 2009 ~ 2010 45 B G 2 58 45 AF A

1980 ~ 1984 4 J7 4ifi 2K Fil fi 1) 55 4 4 Ak (b SC
AR ), AR Ik 5 % B A A R 5 30 o R
3 AR IS A, A FE Gy A A AT AR AR A
Hop AR R R EM R EE A LT  HES
5B

A AT LR R R - 4l A 4 (R A
H <55 g) JERAFH (55 g < HAIRTE <75 g)
R (AR =75 ) 5 b B 21 4R 4 (IR <
55 ) AR (55 g < AR <85 g) JAFA
(AT =85 g) , LGeitHal, M BRI  4)
AT ZH ORIV AR 20 | 0 JSCAT 2R AF 20 2 TR 22 5
W (Pyg <0.01, Py, <0.01) ; b Bl 4
&Iy A7 21 MW BAF A0 JRCAT 2H A AT 4 2 (8] 22
FEE (P, <0.01,P,, <0.01), &KFHHH
F14 ] A S S L 2
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Table 1 The carcass weight, body weight and body length of Ochotona dauurica
E(ER AN 51 FEAZ(H) FERiE| SFIGME = AR ifELR ¢ K 5%
Index Gender Sample size (ind) Ranger Mean + SE t-test
HE B, Female 116 8.7 ~141.3 79.13 +2.37
fifAHE Carcass weight(g) N P =0.005
T B Male 82 16.8 ~152.9 91.76 +3.74
HE . Female 106 11.8 ~194. 1 111.56 +£3.40
AH  Body weight(g) A P =0.008
I B Male 82 25.5~199.9 127.08 £4.72
I i Female 85 60 ~ 186 140.94 £2.63
&K Body length(mm) N P =0.543
Tt B Male 69 83 ~ 182 143.24 £2.72
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Fig. 1

The carcass weight frequency of Ochotona dauurica
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A. Female;B. Male; Vertical line: Boundary line between age groups;Curve: Fit curve of carcass weight.
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Table 2 The carcass weight in different age group of Ochotona daurica

4 51 A 2 A (R) W (g) FHIME = br IR b i 22 Wilcoxon £5; %5
Gender Age group Sample size (ind) Ranger Mean + SE Standard deviation ~ Wilcoxon test
ZHAEL] Juvenile 24 8.7 ~54.3 37.05 +2.55 12.48 P <001
BB Female 0 AE4 Subadult . 64.1~74.8 69.74 +3.57 3.57 PJ'S o o1
oa <O
RUAE4] Adult 81 75.4 ~141.3 92.88 +1.39 12.51 A
44E 4 Juvenile 16 16.8 ~51.8 35.59 +3.26 13.04 P,. <0.01
1 B Male WP B 4E2H Subadult 13 64.5~83.6 74.28 +1.79 6.46 P"’ 0.01
.4 <O
RUAE4] Adult 53 86.9 ~152.9  113.01 +2.03 14.76 A

Pys YRS AR L LA P B 5 Py 90 AR A5 AR L L P L

P represent the P value between juvenile and subadult group comparison; P, represent the P value between subadult and adult

group comparison.
2.3 BERABAELEBREBEEE XKW
198 H R S 19 1R & 9F 47 48 1, o 3 0K ME B
(116.00 £3.50) o, #fi §l (127.08 £4.72) o,
AR s ] A S 43 0 A 1 28 0E 4 4 1) 43 A, o BR
PREE 4y A 2 F BCAE 4 SV B ATF 21 FN R4 2H 2
2% S0 % (P, <0.01,P,, <0.01) ;&
PREE 4y A 2 O RCAE 4 S B ATF 21 RN RS AT 2H 2
) 25 i W 2 (P <0.01,Pg, <0.01); H K

B A AT 0 A TS, A% AT I 2H 1Y 1A
%3,
2.4 RAFEESGHEZEMNBEXESIT X5
AR 2 I8 SR AR Y IR () SR (y,) i
TR BT, R W ZR 4,

SR A B A B 5 R B R S T R OGPk
(WEME: y, = 1.446x +2.293 , R* =0.948, P <
0.01;#EME .y, =1.246x + 12.771 ,R> =0.973,
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Table 3 The body weight in different age group of Ochotona daurica

P gR gl FEAL( ) HE I (g) FHE = R bt 2 Wileoxon 414
Gender Age group Sample size (ind) Ranger Mean + SE Standard deviation ~ Wilcoxon test
4441 Juvenile 24 11.8 ~84.7 56.73 +3.97 19.46 Py, <0.01
HERL Female S AG4FZH Subadult 11 88.8 ~110.4  101.42x1.92 6.38 P 0 01
HAE A Adult 81 104.2 ~194.1  135.55+2.39 21.54 A
YIAEA Juvenile 16 25.5~78.5 54.40 £4.95 19.78 P, <0.01
HE fL Male WA AE 4L Subadult 13 101.2 ~126.8  109. 68 +2.36 8.53 b o0l
A4 Adult 53 117.9 ~199.9 153.2 +2.43 17.67 A

Py HAAFEH 5 WIRAF L LA P A ; Poy A WIRAFR 5 WA 21 LU ER P ML

P represent the P value between juvenile and subadult group comparison; P, represent the P value between subadult and adult

group comparison.
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Table 4 The correlation between carcass weight and body weight in different age group of Ochotona dauurica

el AR U i [l 5 72 (EPSES 14 P
Gender Age group Degree of freedom Regression equation R? P value
Z4EL Juvenile 22 ¥y, =6.144 8 +1.323 1« 0.993 4 P <0.05
It B Female W ALAFE 4 Subadult 9 y; =13.239 1 +1.220 2« 0.991 8 P <0.05
FAEZH Adult 79 y; =19.298 2 +1.213 8 0.863 9 P <0.05
44 Juvenile 16 y, =1.739 2 +1.479 5x 0.9520 P <0.05
e B Male AR 40 Subadult 13 ¥, =22.072 3 +1.179 4« 0.798 8 P <0.05
A4 Adult 53 ¥y, =25.654 2 +1.094 1«x 0.836 1 P <0.05
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P <0.01) , A 5 bifi i fAc 55 5] A5 38 o A 408 Al 44
5 R 2 B B M G &R 2 IR A R ) ) 4
U4 2H B B B A AT 1 L T 4 R ) A3 A v
WE B, 4 A4 (1R <80 g) IV 4 2H (80 < &
& <110 g) BWUAFA (KFE =110 g) s HER, 414
(R E <80 g) ., WA 4 (80 < K <
120 g) HAEAH (IR H =120 g)

2.5 EERAZESRBEMEK XKD
198 HUR S i R 47 40 11, i BP0k K
(143.47 £2.29) mm, i FOFE ¥ KK R (143,25
+2.50) mm, A A T K] S5 00 A S 2 0 AT
AL BT, G it 45 R R, M BUAR K 4 iEdl
WA 2 55 B 3% (Prg <0.01) (W AF 20 Fi
BT 1] 25 S AN W 3 (P, >0.05) 5 Mt RLIA K
WS R AE 4 2 i R 3 (P <0.01),
S FUAT AN AT 4 25 R B 3 (Pg, >0.05)
AR A R K W 5,

2.6 RAAESEKZEMNELEST X5
AR A A SR R AR (x) 54 (y, ) 3E

PPN AT SR L 6

Iy M A AW E B 4l A 40 B 4 A A
MR 5 K 2R A (P <0.05), Hi4x
4 G HE SRR B A G P R B3 (P >
0.05) , 355 /R B AR 7E 4 1A IRE 30, 1A K Bt B A
19 A A T3 T, B B AR AR 2 MR AR E
TE—E LR Z A, AN FRHE S, P, R 8 A ol
LA A 5 IR B AR e d) r R 2 2% AR R &
FARSE

39 i

IR i A o ) A T 4, LR A R
o VR 80 AT % 4 2 O vk S AR U AT A B R B R AR 2
o R R o R D T 2 ORI B A A B
HEBR T S FIR B0 BB X AR e 45 5E A9, A
TR AR S 7 1 (5K 1985) o TEH MLk
LA A B BRI IR REAS o IR R R e 0 A
BRI 48 AR 22—, i B A R4 A N R St
(5RAMAE 1998) .
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Table 5 The body length in different age group of Ochotona dauurica

51 AR FEAK(R) { [ (mm) SR+ AR iR T ofi 22 Wilcoxon 16 38
Gender Age group Sample size (ind) Ranger Mean + SE Standard deviation ~ Wilcoxon test
KA Juvenile 24 60 ~ 150 117.50 +4. 67 22.90 P, <0.01
1 B, Female W AE4H Subadult 11 125 ~ 168 145. 14 +4. 47 14.83 P; i 20,05
A4 Adult 81 100 ~ 186 148.52 +2.26 20. 30 A
DAEY] Juvenile 16 83 ~ 142 113.21 £5.02 20. 07 P, <0.01
T B Male W B 4F 2 Subadult 13 130 ~ 174 152.45 +3.29 11. 86 Po. 0.05
A Adult 53 110 ~182 150.50 +2.32 16.91 A

Py HAAE 5 W IRAR L LB P AH ; Py 9 W IRAR 45 AR 21 LU P MR

P represent the P value between juvenile and subadult group comparison; P, represent the P value between subadult and adult

group comparison.
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Table 6 The correlation between carcass weight and body length in different age group of Ochotona dauurica

5 AR A 1) 75 18 BT P g
Gender Age group Degree of freedom Regression equation R? P value
L4E4] Juvenile 18 In y, =3.495 7 +0. 346 2In « 0.864 3 P <0.05
It Bl Female W 4F4H Subadult 5 Iny, =4.202 0 +0. 176 4In x 0.299 9 P>0.05
AAE 2 Adult 79 Iny, =4.476 1 +0. 111 2In x 0.029 5 P>0.05
4R 4 Juvenile 16 Iny, =3.400 5 +0.380 3In x 0.808 8 P <0.05
I B, Male TR AR 4 Subadult 13 Iny, =3.972 0 +0. 245 6In « 0.057 9 P>0.05
B4 Adult 53 Iny, =4.488 3 +0. 110 Oln » 0.016 3 P >0.05
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TRIERIE (4 5, % 1 B G 1) B BRAR 0 A A 35
AP DL AE I 3R (£ R4 1993, 1996) , It
B, Toie 2 b 3 F A 7 0k O R L R HURE R
Y EOL TN €7 R P R DR =R TS N & vl o )
P K S 30 o i EL AT R ) S A
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K, MR LRI R A 2 22 T A I 28 5 AN S 3 A
e 2 ] ) o e DT AR R ATk, B A ) A A
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ook i, H LA B B 2 2O o S PR AR AR K
PR 1) H A e ) 3 R Y N R iR 28 (#
fai 75 1990) ,
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AR I o fEL AT R A T AR S SR O
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E A BRI 32 WA 73 (5K W55 2000) , 55 41
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