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Effect of population density on the steroid hormone levels of plateau pika

(Ochotona curzoniae)
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Abstract: This research investigated differences in population increases, plasna concentrations of four steroid hommones,
and paired adrenal masses of plateau pika (Ochotona curzoniae) at different population densities under field conditions in
2003, 1o test the relationship betveen population density and endocrine level Population density increased the most the in
population with the highest density. In contrast, the populationwith the lowest density increased the least Therewere sme
differences significant in plasna corticosterone levels and adrenal masses betveen or anong population densities Further-
more, throughout the reproductive period, the variation pattems of corticosterone levels and adrenal masseswere different
betveen higher and lower density populations This change wasmore obvious in the higher density population than in the
lowver density population However, therewere no significant differences in the estradiol, testosterone and cortiol levels be-
tween or anong population densities, and the different seasnal patternswere not observed W e concluded an intense cial
stresswas not elicited by the high population density, and subsequently limited the population increase of plateau pika in
the current nature with a lov population density.
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1 (pg/m1)
Table 1 Plasna estradiol level of plateau pika in different density populations (pg/ml)

Reproductive period Population Population Population Significant level

Female 54.27 +7.48 (14) 68.11+3.93 (5) - Z=-1.389, P=0.186

Early Male 52.13 +4.12 (8) 53.59 +7.49 (15) - Z=-0.452, P=0.681
Female 62.48 £6.86 (12) 76.72 £15.88 (7) - Z=-0.845, P=0.432

Peak Male 46.11 +£14.39 (7) 61.90 £6.44 (9) - Z=-1.535, P=0.142
Female 66.91 £10.90 (8) 57.10£14.93 (8) - Z=-0.840, P=0.442

M iddle Male 59.00 £9.41 (7) 66.68 +11.12 (5) - Z=-0.244, P=0.876
Female 89.48 +£11.93 (9) 69.89 +13.10 (5) 98.58 +11.50 (7) X% =2.454, P =0.293

L ater Male 122.88 +11.06 (4) 45.94 £10.69 (7) 89. 60 +14.54 (9) X* =7.550, P =0.023

: M annW hitney U ; KruskalW allis

Note: TheMannW hitney U testwasperfomed for early, peak, andmiddle reproductive periods The Kruskal\W allis testwasperfomed for the lat-
er reproductive period. The sample size is indicated in the parentheses

2 (ng/ml)
Table 2 Tesosterone concentration of plateau pika in different density populations (ng/ml)

Reproductive period Population Population Population Significant level

Female 16.32 £3.47 (14) 10.77£1.75 (5) - Z=-0.926, P=0.390

Early Male 1061. 75 £191. 45 (8) 1231.85 +139.84 (15) - Z=-0.646, P=0.548
Female 45.72+14.00 (13) 39.77 +£10.32 (7) - Z=-0.357, P=0.757

Peak Male 830.42 £77.32 (8) 986. 22 £145.06 (9) - Z=-0.962, P=0.370
Female 37.30+14.40 (8) 14.59 £5.09 (8) - Z=-1.365, P=0.195

Middle Male 463.56 +139.47 (7) 1086.05 +278.82 (5) - Z=-1.868, P=0.073
Female 21.26 £13.17 (10) 6.16 £3.54 (5) 2.49+£0.80 (7) X =0.283, P =0.868

L ater Male 164.30+162.18 (4) 38.65+35.11 (7) 49.26 +26.49 (9) X’ =2.344, P =0.310
: , M annW hitney U ; KrusalW allis
Note: TheMannW hitney U testwasperfomed for early, peak, and middle reproductive periods The KruskalW allis testwasperfomed for the lat-
er reproductive period. The sample size is indicated in the parentheses
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3 (ng/ml)

Table 3 Plasna oortiol level of plateau pika in different density populations (ng/ml)

Reproductive period Population Population Population Significant level
Female 55.97 £22.46 (14) 23.96 £2.76 (5) - Z=-1.018, P=0.343
Early Male 28.92+5.72 (8) 22.54+2.72 (15) - Z=-0.904, P=0.392
Female 35.53+6.60 (13) 33.47 £4.89 (7) - Z=-0.277, P=0.817
Peak Male 13.95+2.53 (8) 18.92 £3.07 (9) - Z = -1.155, P=0.277
Female 39.75+15.31 (8) 82.31+35.71 (8) - Z=-0.525, P=0.645
M iddle Male 20.02£2.32 (7) 21.54 £5.28 (5) - Z=-0.244, P =0.876
Female 38.47 +£8.14 (9) 22.51+6.40 (5) 32.63+7.08 (7) X =1.984, P=0.371
L ater Male 22.21+8.63 (4) 22.85+3.50 (7) 20.43 +5.10 (9) X’ =1.515, P =0. 469
, MannW hitney U ; KruskalW allis

Note:  TheMannW hitney U testwasperfomed for early, peak, andmiddle reproductive periods The Kruskal\W allis testwasperfomed for the lat-

er reproductive period. The sample size is indicated in the parentheses

4 (ug/m1)
Table4 The plasna corticosterone level of plateau pika in different density populations (ug/ml)

Reproductive period Population Population Population Significant level

Female 0.09+0.01 (12) 0.11+0.02 (5) - Z=-1.318, P=0.195

Early Male 0.09+0.00 (8) 0.07 £0.01 (14) - Z =1.570, P =0.127
Female 0.10+£0.01 (13) 0.06 £0.01 (7) - Z=-2.418, P=0.014

Peak Male 0.12+0.02 (8) 0.08 £0.02 (9) - z=-1.107, P=0.277
Female 0.06 +0.01 (9) 0.06 £0.01 (8) - z=-1.252, P=0.236

M iddle Male 0.05+0.01 (7) 0.07 £0.02 (5) - Z=-0.163, P=0.876
Female 0.04+0.01 (9) 0.08 £0.02 (4) 0.08+0.03 (7) X2 =2.949, P =0.229

L ater Male 0.05+0.00 (4) 0.11+0.03 (7) 0.04+0.01 (9) X’ =3.118, P =0.210

M annW hitney U ; KrusalW allis

Note: TheMannW hitney U testwasperfomed for early, peak, andmiddle reproductive periods The Kruskal W allis testwasperfomed for the lat-
er reproductive period. The sample size is indicated in the parentheses
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Z=-3.765, P<0.001;, z=-3.711, P< , (X2 =12. 347,
0.001) ; df =3, P =0.006), MannW hitney U ,
(z=-2.89,

(¥ =7.526, df =3, P =0.057), P=0.004; Z=-2.693, P=0.007)

5 (9
Table5 Paired adrenal massesof plateau pika in different populations (g)

Reproductive period Population Population Population Significant level

Female 0.03 £0.00 (11) 0.03+0.00 (5) - Z=-0.319, P=0.799

Early Male 0.03+0.00 (8) 0.05+0.00 (14) - Z=-3.586, P<0.001
Female 0.04 £0.00 (15) 0.04+0.00 (7) - Z=-0.247, P=0.837

Peak Male 0.04 £0.00 (10) 0.05+0.01 (10) - Z =1.440, P =0.165
Female 0.05+0.00 (10) 0.03+0.00 (9) - Z = -3.108, P =0.001

M iddle Male 0.03+0.00 (8) 0.04+0.00 (5) - Z=-0.220, P=0.833
Female 0.03 +0.00 (10) 0.04 £0.00 (5) 0.03+0.00 (6) X =5.285, P = 0.071

L ater Male 0.02 £0.00 (4) 0.04+0.01 (8) 0.02+0.00 (8) X =12.807, P =0.002

M ann-whitney U ; Kmwskalwallis

Note: TheMannW hitney U testwasperfomed for early, peak, and middle reproductive periods The Kruskal'W allis testwasperfomed for the lat-

er reproductive period. The sample size is indicated in the parentheses
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