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Abstract

Geographical variation in morphological traits of widely distributed species stems from long-term
adaptation to distinct regional environmental conditions. The Qinghai-Tibet Plateau, with its unique
geographical position and climatic conditions, has fostered unique biological resources and repre-
sents a key region for studying high-altitude adaptation in organisms. This study examined the plateau
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brown frog (Rana kukunoris) across elevational gradients on the Qinghai-Tibet Plateau. We meas-
ured ten morphological traits in 242 specimens collected from four elevations (2000 m, 2600 m,
3200 m, and 3800 m) in Qinghai Province. Results showed that both female and male R. kukunoris
from the 3800 m population exhibited significantly larger body sizes than those from lower eleva-
tions, consistent with Bergmann’s rule. Sexual dimorphism occurred across all four populations, with
females being smaller than males. This dimorphism was primarily expressed in forelimb length,
hindlimb length, foot length, and body weight. Our findings provide foundational data for research
on geographical variation in morphological traits and sexual dimorphism among Qinghai-Tibet Plat-
eau amphibians.
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Gk, BONREEERES L ERRET]. ENIX AR, S E YRR AR, BT
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M. 30, HE: 30). FLAIEIARFES(36°55'N, 100°66'E, ##Ak~3200m; N=57; M. 36, . 21)F1%
IR E VA ML B (34°44'N, 100°29'E, #4k~3800 m: N =60; ME: 26, ME: 34) 4 MR8 m AR
b, MERSE, ¥IrE MER IR & B B AMREE R

2.2. 1EFRNIE

FBUR 7~ R (Master Proof, #E[E)II& DL N EATENR: (1) k4K (Snout-Vent Length, SVL), B[]
o A AR i FL AT Z5 A1 B ;. (2) kK (Head Length, HL), BIWyi 45 kil 5 2 e #E; (3) k% (Head Width, HW),
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Figure 1. Morphological characteristics of Rana kukunoris from different populations
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Table 1. Statistical results of morphological traits of Rana kukunoris from different populations

1. FRIERERMEMEESHHERITER

it K P51 ACHAEH
PXLSS F3234=76.038, P < 0.001 Fipa=1.441,P=0.231 Fipa=1.154,P=0.328
PSS F3233=20.991, P <0.001 F1233=0.028, P=0.868 F3233=0.501, P=0.682
L5 F3233=17.854, P < 0.001 Fi33=1.597, P=0.208 F333=1.851,P=0.139
AR ] Fs233=11.473, P <0.001 Fi233=0.093, P =0.761 F3233=2.081,P=0.103
ARz Fs233=24.081, P <0.001 Fi233=2.848, P=0.093 F3233=0.849, P =0.468
/RIS F3233=8.896, P < 0.001 F1233=0.219, P=0.640 F3233=0.596, P=0.473
[ilig53iS F3233=15.878, P=0.001 Fi233=13.933, P <0.001 F3233=1.010, P =0.389
JE K F3233 = 16.166, P < 0.001 F1233 = 30.395, P <0.001 F3233=0.699, P=0.554
2K F3233=14.895, P <0.001 F1233=29.294, P <0.001 F3233=1.132, P=0.337
(EN: F3233=26.118, P <0.001 Fi233=8.255, P=0.004 F3233=1.555, P=0.201
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FUHFAR T A8 K SRT, A BIF F0 3R WA I W A S0 (R AR B B ey g AR K BE K, B T (Feirana
quadranus) [15]55; FFH., Chen [11]155 \AE =1 B AREE B0 90 25 R A AR AR X, g e R g A2 S At
[ TA8 /)N, 3X PR 22 S5 AT e T AN [RIFR RSO 68 22 SR IR o AN 9 PP R X 1o S AR e A A 8 3R AT 25
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