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Relationship bet ween activity budgets of the plateau pika Ochotona
curzoniae and survival rates of off spring”
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Abstract The plateau pika ( Ochotona curzoniae, a9 cdled the black-lipped pika) is a smal non-hibernating diurna

lagopmorph which inhabits alpine meadows in Qinghai- Xizang plateau ( Tibetan) , China. During the period April to Au

gust 2002, time budget of behavior and survival rates of ther off pring were sudied in the Haibei Research Sation of
Alpine Meadow Ecosystem, usng mark-recapture, direct fidd observations and anatomica methods. The results showed
that above ground activities for maes and femaesfrom 07: 00 to 18: 00 were 89. 88 % and 88. 67 %, repectivdy. Ac
tivitieson the surface during the early breeding period was dgnificantly higher than that of the later breeding period in
both mature males and femaes. Activity on surface had a direct effect on the surviva of juveniles. The surviva rateof ju-
venilesfrom birth to 15 daysold had a sgnificant postive correlation with maturefemaeson surface activity. On theother
hand , the surviving rate of juvenilesfrom 15 to 45 daysold waspostively corrdated with surface activity of mature males.

Meanwhile, the distance of each movement of mature plateau pika was postively corrdated with the surviva of juveniles
from birth to 15 daysof age. The observation behavior of mature males had a < a sgnificant postive corrdation with sur-
vivd of juvenilesfrom 15 to 45 daysof age. The resultsarein accord with predictions that the reproductive cost of parents
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would influence their reproductive success. In the same period, there was an goparently difference between the activity
budget of mature males and females. Mature males showed dgnificantly higher frequency (cases 15 min) , distance of lo-
comotion from April to May , 2002 and the intendty , frequency (cases 15 min) of observation behavior from June to Ju-
ly, 2002 compared with maturefemales. The resultsindicated that , mature maes pend more time on the defence of ter-
ritory than mature femaes. In conduson, there is a mutualy complementarity between the reproductive invesment of

mature males and females in nursing off-pring [ Acta Zoologica Sinica 52 (3) : 444 - 453, 2006].
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Table1 Reproductive indices of the mature female plateau pikas

K-S

Mann-Whitney U

),

Kruskal-

(Bivariate correlation)

0 ’

SPSS for

Mean £ SE

2.

, P<0.05

1

Period Number captured ~ Number of pregnancies  Number of embryo Rate of pregnancy ( %)
4 15-20 15- 20 April 27 13 3.92+0.21 48.1
4 24-29 24- 29 April 18 15 3.27+0.23 83.3
5 4-9 4-9May 35 28 3.93%0.16 80.0
5 11-20 11- 20 May 28 21 3.88+0.22 75.0
5 23-26 23- 26 May 28 16 3.63+0.29 57.1
6 8-10 8- 10Jdune 23 6 4.50%0.43 26.1
6 18-19 18- 19June 17 12 4.50%0.23 70. 6
6 24-30 24-30June 26 4 3.75+0.25 15.4
7 8-9 8-9Juy 24 5 3.60%0. 40 20.8
7 17-18 17- 18July 22 7 2.71+0.36 31.8
7 27-30 27-30Juy 26 8 3.38+0.42 30.8
8 5-10 8- 10 August 28 6 2.83%0.48 21.4
8 18- 20 18- 20 August 31 1 3 3.2
2 L, Ls 15d 45 d
15d Li (P>0.05); L; L 45 d 75 d
Lo (u=0.716, P= (t=2.930, P=0.003)
0.342) , Lz Ls (P<0.05); L1
2
Table 2 Survival variation rate between birth period of plateau pika juveniles
Age (d)
Team 1-15 15- 45 45- 75 75 - 105
Ly 76.9% (70/91) * 68.6 % (48/70) 85.4% (41/48) 65.9% (27/41)
L, 71.4% (35/49) 68.6 % (24/35) 50.0% (12/24) -
L3 44.8 % (13/29) 53.9% (7/13) - -
La 27.3% (3/11) - - -
Li: 5 ; La: 6 i Ls: 7 i La: 8 ’

L,: Bornin May; L,: BorninJune; Ls: BorninJduly; L4: Bornin August.

" Sample szes are given in parentheses.
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2.2 (P<0.05) ;
2.2.1 5
Mann-Whitney U 7 8 (P=0.032) ,
(P
<0.05) ; 6 (P>0.05 ( 3
(P=0.024) ; 4
3

Table 3 Intensity of activity on surface, Intensity of feeding, frequencies of locomotion (cases 15 min) , disance (m) o locomo-
tion for mature pikasfrom April to August 2002

Month Gender Saple sze Intendty of activity Intt-ansity of Frequency of Ioo?mtion Disiar‘me of
on surface ( %) feeding (%) (cased/ 15 min) locomotion (m)

4 9 83 94.2+1.0% 71.2+3.4° 3.6+0.3° 2.2+0.3°
g 104 93.8+1.1% 63.5+2.8% 5.4%0.5° 2.9£0.2°

5 9 54 90.9+2.5% 59.6+4.5% 3.9+0.5% 2.3+0.2°
g 55 92.8+2.1% 56.1+3.5% 5.1+0.6° 2.9%0.2°

6 9 79 86.2+1.7% 67.9+3.0% 5.7+0.5° 2.4+0.1°
J 90 87.2+1.9% 56.0£3.1° 6.1+0.6° 2.6+0.2°

7 9 26 77.7£3.5° 68.5+3.8% 4.8+0.7% 1.8+0.2°
s 47 87.0£2.1° 61.7+3.6% 4.5+0.5% 1.8+0.2°

8 Q 20 57.8+1.5° 47.9+8.5% 3.9+0.5% 1.6+0.4°
3 24 82.2+5.6° 49. 64 +6.06% 3.6+0.6% 1.2+0.3°

) , (P>0.05); (P<0.05)

" Within a column, the same superscripts indicate no significant difference ( P> 0.05) , different superscripts indicate sgnificant difference ( P <
0.05) .

, 7 8 . 6 7
( Kruskal- , 8 07
Walis test: © X% =40.819, df =4, P< 8 4 5
0.001; : X2=17.589, df =4, P<0.001) , 6 7 8
4 5 ( 4
4 Mann- Whitney U

Table 4 Mann-Whitney U-test for intensity of activity ( %) on surface for mature pikasfrom April to August of 2002

P (MannWhitney U-test)

Morth Gender 5 May 6 June 7 July 8  August
? g ? g 9 ] Q ]
4 ? 0.593 - 0. 046 - 0. 000 - 0. 000 -
April g - 0. 452 - 0.021 - 0.029 - 0.033
5 ? - - 0.076 - 0. 001 - 0. 000 -
May g - - - 0.012 - 0.018 - 0.021
6 Q - - - - 0.019 - 0. 000 -
June d - - - - - 0.725 - 0.280
7 ? - - - - - - 0. 003 -

July g - - - - - - - 0.143
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, 0. 001) 4
) 63.04 % 5 8 , 6 7 , 6 7
57.41 %, 8 ;4
(Kruskal-Walis test : :X%=30.192, df =4, 5 6 8 , 7
P < 0.001; : X% =23673, df =4, P= 8 ( 5
5 Mann- Whitney U
Table 5 Mann-Whitney- U test for intensity of feeding ( %) for mature pikasfrom April to August of 2002
P (Mann-Whitney U-test)
Morth Gandler 5 May 6 June 7 Juy 8 August
9 J E & 9 e 9 ¢
4 0.001 0. 026 0.034 0. 000
April 0. 015 0. 041 0. 324 0.013
5 0.176 0. 196 0. 098
May 0. 652 0.118 0. 061
6 0. 598 0.043
June 0.325 0.280
7 0.024
Juy 0.043
( Kruskal-Wallis test: X2 = (Kruska-Wallis teg : S x 2
12.141, df =4, P=0.018) 6 = 12.871, df =4, P = 0.005; : X2 =
4 (Mann-Whitney U-test: 15.203, df =4, P=0.001) 6
P=0.002) , 5 (Mann-Whitney U- 4 , 5
test: P=0.021) : 4 5
(Kruska-Wallistest: x> 7 8 , 6 7
=4.068, df =4, P=0.081) , 8 ( 6)
6 Mann-Whitney U
Table 6 Mann-Whitney U-test for disance (m) of locomotion of mature pikasfrom April to August of 2002
P (ManmWhitney U-test)
Morth Gender 5 May 6 June 7 July 8  August
9 & e F 9 e Q ¢
4 0.803 0.001 0.211 0.823
April 0.810 0.619 0.037 0. 006
5 0.014 0. 399 0. 767
May 0.920 0. 043 0. 004
6 0.171 0.071
June 0.011 0.001
7 0.244
June 0.034
2.2.2 (P<

Mann-Whitney U

, 0.05 ,4 6 )
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(P<0.05), , (P>0.05) ( 7)

7
Table 7 Intensities ( %) of observation and frequencies (cased 15 min) of observation, familiarly behavior and aggressively be-
havior for mature pikasfrom April to August of 2002

. Frequency of Frequency of Frequency of
Intengty of . . . . .
Month Gender Sample . observation familiarly behavior aggressvely behavior

observation ( %) ) ) .

(Cased/ 15min) (Cased/ 15 min) (Cased 15 min)
4 ? 83 23.2+2. 7% 5.6+0.5% 2.6+0.2° 1.1+0.12
g 104 23.7£3.2° 6.0%0.5° 2.8+0.3° 2.1+0.1°
5 Q 54 35.5+3. 6% 6.6+0.92 1.5+0.22 0.6+0.12
J 55 36.7+4.5% 8.1+1.12 1.6+0.2°2 0.7+0.12
6 ? 79 25.7+2.7% 11.8+1.3% 2.0+0.2° 0.5+0.1°2
E 90 35.9+2.9° 11.1+1. 22 2.4£0.3% 0.7+0.2°
7 ? 26 24.1+3.0% 8.9+1.1% 2.3+0.4% 0.6+0.1°
J 47 36.4+3.5° 10.2+1.52 2.6+0.5% 0.5+0.12
8 ? 20 27.5+5.3% 3.8+0.9?2 1.2+0.22 0.1+0.0°
J 24 20.4+6.5% 6.7+1.3% 1.1+0.1°% 0.2+0.1°2

(P>0.05); (P<0.05)

" Within a column, the same superscriptsindicate no sgnificant difference ( P > 0. 05) . Different superscripts indicate sgnificant difference ( P <
0.05) .

( Kruska-Wallis test : cX?% = ( Kruska-Wallis test : c X2 =
9.880, df =4, P <0.05; : X2 =28.867, 23.334, df =4, P=0.001; X 2=24.455,
df =4, P<0.001) MannWhitney U df =4, P<0.001) 6 7

4 4 , 5 8 ;

5 (P=0.008) ; 4 6 7 4

5 (P<0.001) 6 (P< 5 ( 8
0.001) 7 ( P<0.001)

8 Mann- Whitney U

Table 8 Mann-Whitney U-test for frequency (cases 15min) of observation behavior of mature pikasfrom April to August of 2002

P (Mann-Whitney U-test)

Month Gender 5 May 6 June 7 Juy 8 Augus
] g e ] 9 ] ° el

4 ? 0. 157 - 0. 000 - 0. 002 - 0. 441

April d - 0.737 - 0. 000 - 0. 001 - 0. 088
5 9 - - 0. 025 - 0.041 - 0.215

May J - - - 0. 001 - 0. 001 - 0. 052
6 ? - - - - 0.838 - 0.014

June d - - - - - 0.751 - 0. 499
7 ? - - - - - - 0.013

Juy s - - - - - - - 0.552
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( Kruska-Wallis test : cX?% = ( Kruska-Wallis test : cX?% =
59.216, df =4, P<0.001; - X2=77.321, 63.321, df =4, P<0.001; : X 2 =74.253,
df =4, P=0.002) ManmWhitney U df =4, P<0.001) 4
: 8 5 6 7 , 8
4 (P=0.015) 6 (P=0.032) 7 : 5 6 7
(P=0.019) ; 8 8 , 5 6 7
4 (P<0.001) , 6 8 ( 9
(P=0.041) 7 (P=0.031)
9 Mann- Whitney U

Table9 Mann-Whitney U-test for frequency (cased 15 min) of aggressively behavior of mature pikas from April to August of
2002

P (MannWhitney U-test)

Month Gender 5 May 6 June 7 Juy 8 August
9 & 9 F 0 e 9 ¢

4 ? 0.038 - 0.032 - 0.041 - 0. 000

April J - 0. 029 - 0.031 r 0.024 1 0. 000

5 ? - - 0.525 - 0.741 - 0. 000

May J - - - 0. 641 - 0.732 - 0.032

6 ? - - - - 0.738 - 0. 000

June J < - - - - 0.753 - 0.039

7 0 ; ; - - - - 0.000

Juy e - - - - - - - 0.042
2.3 2.3.3
2.3.1 15d
15d 15d 45d

(r=0.961, P=0.039), (r=
(r=0.869, P 1.000, P=0.017),
=0.131) 15d 45d
(r=0.999,
P=0.023) , (P>0.05)
(r=0.957, P=0.188)
(P>0.05) 3
2.3.2 , 3.1
15d
(r=0.988, P=0.012), ,
(r= 89.88 %
0.999, P=0.001), 88.61 %,
(r=0.350, P=0.650; r =0.879,

P=0.121)

(P>0.05) ( 4
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