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Growth and Synchrony of Reproductive Organs in Males and Females
of Rana pleuraden in Kunming Area, Yunnan

ZHOU Wei”, LIU Zhao, WU Fei

(Faculty of Conservation Biology, Southwest Forestry College, Key Laboratory of Forest Disaster Warning and Control in
Yunnan Higher Education Institutions, Kunming Yunnan 650224, China)

Abstract: Fourteen to sixteen specimens of Rana pleuraden (the numbers of male and female almost equal) were
collected and dissected each month. Their snout-vent length, weight of body fat, spermary and ovary, volume of
spermary, and diameter of oviducts were measured. The lengths of the snout-vents were analyzed by an ANOVA as a
covariate factor. The results showed that there were significant differences in the weight of spermary and ovary, volume
of spermary, and diameter of oviduct, which changed annually. The breeding season of R. pleuraden appeared from
April to June and the breeding peak appeared from late May to early June. The analysis of allometric and regression
showed that the growth of reproductive organs was mostly positive allometric (b>1) with snout-vent length or body
weight. This meant that the growth of reproductive organs was substantially influenced by individual growth. The
bigger individuals spawned at least twice per year, which was one of the reproductive strategies to enhance successful
reproduction.  The development of reproductive organs was negative allometric (b<1) to the weight of body fat. Body
fat provided energy for reproduction and hibernation. Weight of body fat declined to the lowest point during the
breeding peak. When less fat was deposited, a few individuals would delay hibernation in order to accumulate more
energy to ensure safe living through the winter. The analysis of a Pearson correlation and cross correlation showed a
significant correlation in the development of reproductive organs both in males and females. However, development of
reproductive organs in males and females were not completely synchronic, and the spermary grew slowly because the
maturation of eggs required longer time compared to sperm. Volume of spermary developed synchronously with diameter
of oviduct, which was a good preparation for insemination.
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FI XTB-1 AU (B KRS 0.025mm)illl
HOR NGNS KAR R TEAR(X 10 %) HIONE HAR
(X 40 fH)MIGRAE(X 20 1) Ky DRAIE IR ARII & R
PRI/ INI 1R 22, B TR R A 5 B I P A 11
15 AN5R, IR/, PR W Op S
FAEBUEANFOR, SeABiailE 15 AMHIEDN
PERAE, I JE2r Bl 15 ANASIE U OE i B A,
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Fig. 1 Seasonal changes in reproductive organs of Rana pleuraden from 2002 to 2003
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Tab.1 The allometric analysis between reproductive organs and body length, Weight and fat
body of Rana pleuraden
FHAKTH a SRR b
FAZ X R 4 Y
3 £ 4 2
K SVL (mm) K E WS\BRELE WO (g) 1.2x107  93x107 29736  8.7529
RESLATR VS (mmPVifi 77 242 DO (mm) 14X10°  19X10% 36194 44341
(6 WB (mm) FiHLTE WS\BRELFE WO (g) 0.0012 27X10° 09433 29212
AR VS (mm\ioieE 4% DO (mm) 0.9842 0.0136 1.1484 1.4480
N FEHE WS\BRELE WO (g) 0.0169 0.4876 0.0388  -0.8976
07 44 T WF .
IR WF (@ R AR VS (mmP)Vifi B4 4% DO (mm) 24.1153 1.2416 0.0402  0.1516

DO: Diameter of oviduct; SVL: Snout-vent length; VS: Volume of spermary; WB: Weight of body; WF: Weight of body fat; WO:
Weight of ovary; WS: Weight of spermary.
F 2 EEEKEHEATHEXME
Tab.2 Pearson correlation between growth and reproductive development of Rana pleuraden
A E L r {8 Correlation coefficient r value

TiH Item 4 2
s HiH (g) WS F LR B (mm®) VS Y L 7 (g) WO R4 B A% (mm) DO
4K Snout-vent length (mm) 0.434" 0.682" 0.633"™ 0.765™
1A WB (g) 0.442" 0676 0.716™ 0.802™
HeWith T WF (g) -0.068 -0.016 -0.227 0.027

"P<0.05, "P<0.01. #$4iE % 1. Abbreviations in the table are the same as Tab. 1.
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1 onth it e 51 2.7 (r=0.776, P<0.05)- {1 545 1547 (r=0.700,
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Fig. 2 Seasonal changes in fat body weight FHIC T EE RN, R E SRR WG E

of Rana pleuraden from 2002 to 2003
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Fig. 3 Relationship between reproductive organs and snout-vent length or body weight of Rana pleuraden
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Fig. 4
(right) of Rana pleuraden
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Cross correlation analysis between weight of spermary and ovary (left), spermary volume and oviduct diameter
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The broken symmetrical lines to histogram correspond with positive and negative double standard deviation. Letter “i" expresses the lag phase. The

numbers under lag or lead are cross correlation coefficients respectively shown delay or advance. WS, WO, VS, DO are the same as in the Tab.1.
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