B 44E Chinese Journal of Zoology 2019, 54(1): 30 ~ 36

BEE M LA F ) 5B S HUR A S
B E R

xR OIE AKX eF K

LRI mRlF%p 6 241000

WE: NTHEFTMEMEMFE (Odorrana tormota) £ H /1 5ARISH 2 [0 2 BAAEAI SN, ME T 8 1L
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Correlation Between Fertility and Body Characteristic Parameters of

Female Frogs (Odorrana tormota) and Their Mating Patterns

YUAN Cheng WANG Sheng LIU Shu-Wen JINYing ZHANG Fang”

College of Life Sciences, Anhui Normal University, Wuhu 241000, China

Abstract: We measured totally 9 types of body characteristic parameters of 23 female frogs (Odorrana
tormota) including snout-vent length (SVL), head length (HL), head width (HW), width of lower arm (WLA),
length of lower arm and hand (LAHL), forelimb length (FLL), hindlimb length (HLL), tibia length (TL),
body mass (BM) in Huangshan Fuxi area after they ovulating to explore whether there is a correlation

between fertility and the body characteristic parameters. We found out that the 9 types of body characteristic
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parameters frogs had significant positive correlation with clutch size (P < 0.05, Table 1). We also found out
that SVL was also positively correlated with the rest 8 types of body characteristic parameters (P < 0.05,
Table 2). By using the SVL as the control variable, we conducted a partial correlation analysis and got a
positively correlation of the clutch size with BM (P < 0.05, Table 3). These results indicated those females
who with longer SVL and heavier BM produced a larger clutch size and had a stronger fertility. The clutch
size between female individuals was differences with average around 646.5 +37.6 (590 - 706). The larger
individual females have stronger fertility and larger reproductive output, which may be played an important
role for the high degree sexual dimorphism of the concave-eared torrent female frogs. In order to explore
what kind of mating patterns do male and female frogs choose, we measured and compared the 9 body
characteristic parameters mentioned above from 21 mating paires and found out that the body characteristic

parameters did not affect the female frogs selecting their matings (P > 0.05, Table 4). The fact means that the

female frogs may prefer males with other quality characteristics, such as croaks.

Key words: Odorrana tormota; Body characteristic parameters; Sexual selection; Mating pattern

EH IR KB EERR, &
B AP EEPI R EZENE (Roff
1993) . WHFEH, AH ks SHEY)
Wit 7 (sexual dimorphism) (1) & L IKE) /7,
DRI R AR R 1 LA T i (BB, 2 E
PR B A RENE R K AMATT [ 4G (Olsson et
al. 2002, Nalietal. 2014) . FHGZRAFlIE N (1)
PRMBER, ZHEAZF 2R, SE
ARV, — e R ] DL —4E 2 R,
—HWRSAEE 1. EHER U E R
(Olgunetal. 2001) . & UR%LRE B R AR AE
BAWELZESHZ —, PINSER & I8 S5 ik
AL, SURSAAAEA R, RAERSH AR
Wik, UPRREME 208 TR, RIERET
NERL A H L (Cummins etal. 1995) o A
[E KT R AT, &3 SRt R E BRI 22 57
tein, s£E 4 (Rana catesbeiana) )7 UI%L
A[ik 25 000 # /47 (Ryan 1980) , H[E Ak
(R. chensinensis) [ UP4TE 800 M AE 4 (%
JREE 2004) o BEAR/INGZ I & IR, 5 0N &,
AR A A AT DAASE T B 22 05 1o
XIS (Kozlowska 1971, Gibbons
etal. 2015) . SRR EIE SR A KILF
B, AR E R SR I AEAE A,
AT 2 R I IR PR U T ORRR, L, RIA

(1) DY JB ) - e R SR oy R B RO, K
() 4 s R T ifs A2 55 2 1% 59 B 3R A i A
(Nauwelaerts et al. 2007, #&JK75 2008) .

BIIAR TR N BB RO AT A A
[R50 (Gramapurohit et al. 2012, Fan et al.
2013) . FEEFHECAT RS, PR e Tk
#5 B SR BHITEC Y A, 2RISR
B O AR B R EC N B (Jiang et al.
2013) o A 1R DA R BE il ) 128 284 e nf A5
A, Bl HRBREREE (Agalychnis moreletii,
Briggs 2008) . fEptlfEkk (Bufo andrewsi, Liao
etal. 2009) . H[EMIEESE (Lu et al. 2010) ;
A 1)K F DAL= 0% AR D J2 it 1) e 2R 0 A5
A, o, fE &% & ( Duttaphrynus
melanostictus) (75 75 2018) . HH2Af
MRS (R R L BRI, $R R 2R R HOxt
AR S, RO AT ANE T T AR
2%, W LPERIEE (Hyla arborea, Friedl et al.
2005) . i@ < /i (Crinia signifera,
Lemckert 2005) %, AMAK/NFRE N4 B 1%
ZFE e brR.

[V H-4E (Odorrana tormota) #2434 7E 1 [
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B INEE R E (Feng et al. 2006, [4E%%5
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2013) . HF4F 3~ 6 2 M H R, HH
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% ¥t (Fengetal. 2002, Zhang etal. 2017) , H:
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118°8'44.8"E, i#F#k 600 m, Zhang etal. 2017)
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+0.01 mm) , P& 23 HHxF Rl 21 HAH
Xof L e (2 R K R X e e 7
FErP kB A (snout-vent length, SVL,
Wy B D« Sk Chead length,
HL, B b, PR EZMKED |« 3k
% (head width, HW, Sk {lll - 8] 5 KPR 29D
i K 46K (length of lower arm and hand,

LAHL, HEWEE=FRKummMKE) o 7
B 9% (width of lower arm, WLA, i s K
BA2) . BiHK (forelimb length, FLL, J&3%
WEE 3 HAMWKE) . JFHEK Chindlimb
length, HLL, [ s i A S0 07 23 28 DU ik R iy
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Z KD 55 8 MEATISHUE (PR 2004,
HITAREE 2018) o M AAETH (JY10001 R,
HE R, £0.19) , WIE 23 RMEEEHEIN S
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fii i} SPSS Statistics 24 # 4%} 2017 4FH1
2018 47 & A4 BY 2 B AT 22 PR AT
FIF Shapiro-Wilk A1 Levene ¥:56:, 437516 56 %1
PR IR R T 22551, fFA IS AT 2
FEE TR t AT, A RS
Bk 5. FIF Shapiro-Wilk #r36, o472
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Table 1 Statistics and correlation analysis between clutch size and body characteristic parameters

TEAHFE Morphological traits

HEVE Female (n = 23) R p

= UR%L Clutch size

646.48 £37.58 (590.00 ~ 706.00)

&4 Snout-vent length (mm) 57.30 £1.44 (54.30 ~ 60.20) 0.687 0.001
&= Body mass (g) 14.75 +0.84 (13.0~15.9) 0.703 0.001
kK Head length (mm) 17.57 +0.59 (16.00 ~ 18.60) 0.532 0.009
k% Head width (mm) 15.65 +0.46 (14.65 ~ 16.60) 0.602 0.002
A 9% Width of lower arm (mm) 3.83 £0.29 (3.30 ~4.50) 0.638 0.001
A K46 Length of lower arm and hand (mm) 30.64 +1.34 (27.99 ~32.81) 0.592 0.003
Af i Forelimb length (mm) 33.92 +£1.39 (36.50 ~30.40) 0.587 0.003
JE K Tibia length (mm) 33.45 +1.25 (31.30 ~ 35.40) 0.509 0.013
JA 4% Hindlimb length (mm) 101.55 +3.21 (94.40 ~108.35) 0.537 0.008
K2 HREGRSHEKIMAS T
Table 2 Correlation analysis of snout-vent length (SVL) and body characteristic parameters
JEAHHIE Morphological traits FEZA & Sample size (n) R P
A Body mass (g) 23 0.502 0.015
3k Head length (mm) 23 0.771 0.001
J: %% Head width (mm) 23 0.789 0.001
HIE 55 Width of lower arm (mm) 23 0.676 0.001
BB M2 6K Length of lower arm and hand (mm) 23 0.506 0.014
Hi & Forelimb length (mm) 23 0.566 0.005
2 & Tibia length (mm) 23 0.584 0.003
JE 4= Hindlimb length (mm) 23 0.606 0.002
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Table 3 Partial correlation analysis of clutch size and body characteristic parameters
JEAHFE Morphological traits FEAE: Sample size (n) R P
{Rk# Body mass (g) 23 0.570 0.006
3K Head length (mm) 23 0.005 0.982
L% Head width (mm) 23 0.135 0.549
A 5% Width of lower arm (mm) 23 0.324 0.141
A A48 Length of lower arm and hand (mm) 23 0.389 0.073
A Forelimb length (mm) 23 0.331 0.132
f& Tibia length (mm) 23 0.184 0.414
JE 4t Hindlimb length (mm) 23 0.209 0.350
R4 xR R AR SEAE Gt KA RS T
Table 4 Statistics and correlation analysis of body characteristic parameters
between amplectant male and female frogs
JEASHE Morphological traits HEME Female (n = 21) HErE Male (n = 21) P
4 Snout-vent length (mm) 57.28 +1.51 (54.30 ~ 60.20) 32.15 +0.97 (30.20 ~ 33.80) 0.746
R Body mass (g) 14.75 +0.87 (13.00 ~ 15.90) 2.70 £0.25 (2.30 ~ 3.10) 0.633
I Head length (mm) 17.55 +0.61 (16.00 ~ 18.60) 11.20 +0.53 (10.00 ~ 12.40) 0.763
J: %% Head width (mm) 15.67 +£0.47 (14.65 ~ 16.60) 1115 +0.84 (9.70 ~ 12.30) 0.190
HiE 58 Width of lower arm (mm) 3.84 +0.30 (3.30 ~ 4.50) 3.44 +£0.43 (2,50 ~4.10) 0.336
A K484 Length of lower arm and hand (mm) 30.46 £1.26 (27.99 ~32.81) 17.43 £0.75 (15.83~18.71) 0.580
Rk Forelimb length (mm) 33.78 £1.37 (30.40 ~ 36.50) 19.43 +0.80 (18.00 ~20.90) 0.800
JEK: Tibia length (mm) 33.31+1.21 (31.30 ~35.10) 19.80 +0.63 (18.60 ~20.70) 0.844
JElkc4z ¥ Hindlimb length (mm) 101.05 +2.84 (94.40 ~ 104.50) 59.52 +1.05 (57.60 ~ 60.90) 0.627

AR, 2 RO R M, MU S EEAR SN BT A A0 21 R

In the measurement process, two male frogs escaped, so the numbers of correlation analysis of body characteristic parameterswas 21.

VRAE, XEEARHA T EARRE . R, R
M EHAT N, AT RHTE S E RN
( Hedrick et al. 1989, Z it %% 2004,
Kyriakopoulou-Sklavounou et al. 2008 ,
Angilletta et al. 2010) . *Ha‘%'rét/%ﬁi%, 500
BOMEHE ., AR, Skt kT8 TE %, AT
P& = SSNET /53 SN /R 2 o NN Hékﬁfhﬂ‘ﬁ?@‘fﬁk,
(B Pyt A2 B AH < 0 2o, 55 B0
BAL S R EAAAE ARG, BRI S iR LA
AT SRR AH A F A BT e A K 5 58 B4
FAAEARSCNE, oAt JR) AR A A AN A S ) 2k

Mg ), MO B B R R
HIAE, RIS EZ A0, XK ZH
S —FE, Ebdn, pRiiE: (Tiger frog, FRAEAE
2 2005) | LZRMNFEEE (Pelophylax plancyi)
FPERGiE (Fejervarya limnocharis) (% %%
2005) , PLAdAdE (Quasipaa spinosa, 1k
Ji% 2008) | FRHEMELR 77 AR5 2018) 4.
A R E S B IR IEAROCE,  HARKAI
HAAATI ZHUAAFAER TN, R RAMARMEN: [
L0 AT AHE A B 2 O Y BB UE A, U0 B A
LN NI S = B NI N i i
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2007, HKT5 2008) , RN EA T KAFTE &
/K. K. FEEK. B, SERMEE,
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SR, TR IR, DARGRECE K&
YIMIGER (Schoener etal. 1982, %% 2016)
1A 5 B OR R AR IEAR G, ATRER N T 5
WL MEER, (RIESIIESR, FONTEHXS. R
SR R, AT, FENRERZE,
ek T DB R R AR AT — S RE s, SR
EFEREMI B AR (MRS 2005, Ugarte et
al. 2007) . TEFIMZEF, 90%MHITCE H 1 60%
(A5 22 B el 2 B H O e L e A P 79 1 S
L% (Shine 1979) , WA [\ FE dek: i 11 3 FEL R FEE
Fag (R 1 - ARBYE /I I (1)~ 35 K A Y A
KR ¥4A K, Gibbons et al. 1990) &y
0.418 (HERKE/N, BRIBSE 2013) . &%
WEREAMA RN AR E R IIERE M, AN
e ELA B o ) B S e ) AR
b, FTRE A 3 L e A 1 S AR P e )
JRPR 2 — o 23 FUMEM: [ HL 0 5 B4k (646.48 +
37.58) £ (590 ~ 706 #4) , MA[A] S IRELEA
BORZESR, 2B NP EA Bm i 8y n] 28
e, ARFEAMAR PR 2 8K (Kuhn 1994,
2 2004) .

IIHT 21 ST HERER 9 AMATY S HUE
FIRASCNE, R B INHORTME, i (A AT 28
EAFAEAR S o — SRS T A 2 R L L 5%
BIER SR, JBTARER R, T
TR S AT Y | B v ) S R H A & (Lemckert
2005, 74 2005, Zhuetal. 2016) , R ATE
FRIR I AR T, — S (R IE A B 2
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