B 44E Chinese Journal of Zoology2019, 54(1): 30~ 36

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

TRIE R dr Rl gl J8i# 241000

WE: N THFAMMEME S (Odorrana tormota £ H 1 5 RIS H 2 (M — G AF/EA e, W& T 30
FREHIX 23 HHEGR R e R fA e . R, Sk SkBE. RTE SE. ATRCRR K. BTBK. ERAEK. R
K55 O MERSHL, FEIHEUE RMERER B R4, AEOCHE T R, I (1 58 SR EORT 9 AMATY S H{E 1)
RIEMARME (P<0.05 , MKAHA 8 MAM SHUE RIIEA M (P <005 , UMK g3z
B, WM EoR, SR E SIS (P<0.09 , MUEARKEK. BE K& B
Mk, TTUAMENT 0N, B ERIAEERES . AR A I RO, PR I
(646.5 £37.6) & (590 ~ 706K0) o KAMRMEl: BA HaRAAEE . BRI EEMH, "TRge S8
Hok PV ) R R AR FEROR (MERRRE/N) (B ZEORS) T 9 T BRFTHEATHE 11 R 2 (] Py e o A X,
5T 20 0BT, AR Bk O MARSHL, i RoR, HXTHE. HEA 9 MAT S HUE I AAAAEA
Ktk (P>0.05) , A HBEE P e 436 10 o A2 oo FH e AR PO A, o 1) B o e v e A
RUE S RRFAE, L iy pe 45

R HE ASEL MRS FOMEE

FESEKS: Q954.3 IURARIREG: A XEHE: 02503263 (2019 01-30-07

Correlation Between Fertility and Body Characteristic Parameters of

Female Frogs Qdorrana tormotg and Their Mating Patterns

YUAN Cheng WANG Sheng LIU SEwen JINYing ZHANG Fang

College of Life Science8nhui Normal UniversigWuhu 241000,China

Abstract: We measured totall® types of body characteristic parameters of 23 female froger(ana
tormotg) including snowtvent 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 ttorexpvhether 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 BizeQ.05, Table 1). We also found out

that SVL was also positively correlated with the rest 8 types of body characteristic parameted06,

Table 2). By using the SVL as the control variable, we conducted a partial correlation analysis and got a
positively correlation of the clutch sizeith BM (P < 0.05, Table 3). These results indicated those females
who with longer SVL andheavier BM produced a largelutch size and had a stronger fertility. The clutch

size between female individuals was differenadth average around 646.5 +£37.69B- 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 coneaved torrent female frogs. In order to explore

what kind of mating piterns 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 mathg®.05, Table 4). The fact means that the

female frogs may prefer males with other quality characteristics, such as croaks.
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Table 1 Statistics and correlation analysis between clutch size and body characteristic parameters

JEAHFE Morphological traits

MM Female(n= 23 R p

= UP%L Clutch size

646.48 £37.58 (590.00 ~ 706.0D

k¥ Snoutvent length (rm) 57.30 +1.44 (54.30 ~ 60.20 0.687 0.001
fA= Body mass (g) 14.75 +0.84 (13.0 ~ 15.9 0.703 0.001
3K 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
Wi K46 Length of lower arm and hand (mm) 30.64 £1.34 (27.99 ~ 32.81 0.592 0.003
iz & Forelimb length (mm) 33.92 +1.39 (36.50 ~ 30.8) 0.587 0.003
J 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 HREGRSHEKNAS T
Table 2 Correlation analysis of snouwent length (SVL) and body characteristic parametes
JEAHHE Morphological traits FEA& Sample sizen) R P
A& Body mass (g) 23 0.502 0.015
kK Head length (mm) 23 0.771 0.001
J: %% Head width (mm) 23 0.789 0.001
HIEE 55 Width of lower arm (mm) 23 0.676 0.001
BB 26K Length of lower arm and hand (mm) 23 0.506 0.014
Hifi & Forelimb length (mm) 23 0.566 0.005
iz & Tibia length (mm) 23 0.584 0.003
Ja 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
JEASHHE Morphologicd traits FEAK: Sample sizer) R P
AT Body mass (g) 23 0.570 0.006
LK 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
& Forelimb leagth (mm) 23 0.331 0.132
kK Tibia length (mm) 23 0.184 0.414
JE 4K Hindlimb length (mm) 23 0.209 0.350
R4 xR R SBAE 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) HetE Male (n=22) P
&4 Snoutvent length ifim) 57.28 +1.51 (54.30 ~ 60.20 32.15 +0.97 (30.20 ~ 33.80 0.746
K& 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
I %% Head width (mm) 15.67 £0.47 (14.65 ~ 16.60 11.15 +0.84 (9.70 ~ 12.30 0.190
i 5 Width of lower arm (mm) 3.84 £0.30 (3.30~4.50) 3.44 +0.43 (2.50~ 4.10) 0.336
i 6% Length of lower arm and hanth(n) 30.46 +£1.26 (27.99 ~ 32.81 17.43 £0.75 (15.83 ~ 18.71 0.580
ik 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
A4t Hindlimb lergth (mm) 101.05 +2.84 (94.40~ 104.50 59.52 +1.05 (57.60~ 60.90) 0.627
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In the measurement process, two male frogs escaped, so the numbers of correlation analysis of body characteristic gaemetersw

VRAE, XEEARHR T EARRE . MRS, EBON MG R, EOEMEM R R AR,

B AT v, M THRIE S AR
( Hedrick et al. 1989 2= & % 2004,
KyriakopoulouSklavounou et al. 2008
Angilletta et al. 2010 . *ﬁ??@"*ﬁ‘f‘z%, 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

HIAE, RIS EZ A0, XK ZH
S —FE, Eodn, R (Tiger frog ARAEAE
42005 . &g (Pelophylax plancyi
FPERGE (Fejervarya limnocharis (% %%
2005 , PLAdEE (Quasipaa spinosa ik
Ji% 2008 | FRHEMELR CRJ7 AR5 2018 4.
A R E S B IR IEAROCE,  HARKAI
HAAR R S HUB AR ARG, & R MR ]
L0 AT AHE A B 2 O Y BB UE A, U0 B A
LN NI S = B NI N i i



140 SRR MEVEITELE AR E ) 5 R R SRR A G R AR <35

RAMEBAE IRV TR, =K

AN HEIE 35T B 2 BR R % (Nauwelaerts et al.

2007, K75 2009 , BN EA T KR &
/K. K. FEEK. B, SERMEE,
A DAL SRS IBRER ). S D), eRRRA
WEAHEEAERN A, SRR E. SER
B ETERSkTE . AR SLA AT LUK H
SR, TR IR, DARGRECE K&
YIRIfE & (Schoener et al. 19828174 2016) .
1A 5 B OR R AR IEAR G, ATRER N T 5
WL MEER, (RIESIIESR, FONTEHXS. R
SR R, AT, FENRERZE,
e T LB R R A g A — e heE, RN
FEFEREM B (MBS 2005 Ugarte et
al. 2007) . TEFIMZEH, 90%1IJCE H 1 60%
(A5 22 B el 2 B H O e L e A P 79 1 S
Bl% (Shine 1979 , Mk 11 H bk 5 11 S A2 FBE
Fag (R 1 - ARBYE /I R (1)~ 35 K A T A
KR 1A K, Gibbons et al.1990) Ky
0.418 (HERHE/N, BRIESE 2013 . &Y
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 )
JR R 2 — . 23 FUEE M Ho b 55 R 4R (646.48 +
37.58 #4 (590 ~ 7068 , MA[A]E IR EL A
BKZES, & F NP B B 1 R 8 m] 91
P, ANEARIIET ZE SRR (Kuhn 1994
ZE5REE 2004

IIHT 21 ST ERER O AMATY S HUHE
FIRASCNE, R B INHORTME, i (A AT 28
EAFAEAR S o — SRS T A 2 R L L 5%
BIER SR, JBTARER R, T
TP S A Y | B v () S R AL 4 (Lemckert
2006, #JE% 2005 Zhuetal 2016, K A7E
FRIR I AR T, — S (R IE A B 2
AT IO DA BOE SIS . R
VA R DA RN 3 2 JR5 350 T A R AE A At 1Y)
GRS, R AR ) T A Y R
B AN 22 AT DLEAT 8 7 A2 U BRIt ek
%, FEEGEMEREA. thHZRE, KT

oo B [E AR B S R 7R A AL (Feng et
al. 2002 Zhang et al. 2017 . /&5 IR,
[V B0k 2 PR BRI P M AT . B, KA
MFEEEIE, CAMNSERSGRE R, FiERE
HA BB AR R i B T s E
HAHE SR, EEmEom, A R b
e A B e 16T ) SR R U 6 52 (Feng et al. 2002
2006 . FrRAFRAHEMN, EAAMESKRCEH
TREMRARE S, ARG REE,
ERTEAR IR R BRI, MM se. AR
(R Y 75 ] DASORE B SIE Ty, O A 1]
AT AR IY 75 A B e M A i, XA S
U] Bk g L s S5 R B 2k . R S AL IR o

2 % X m

Angilletta M J, Sears M W. 2010. The metabolic cost pfoduction
in an oviparous lizard. Functional Ecology, 14(1):-28.

Briggs V S. 2008. Mating patterns of regled treefrogsAgalychnis
callidryasandA. moreletii Ethology, 114(5): 483198.

Cummins C P, Swan M J S. 1995. Variation in reproductive
charateristics of the stream fro@olostethustrinitatis on the
island of Trinidad. Journal of Tropical Ecology, 11(4): 66B83.

Fan X L, Lin Z H, Ji X. 2013. Male size does not correlate with
fertilization success in two bufonid toads that show
sizeassortatie mating. Current Zoology, 59(6): 74046.

Feng A S, Narins P M, Xu C H, et al. 2006. Ultrasonic
communication in frogs. Nature, 440(7082): 3336.

Feng A S, Narins P M, Xu C H. 2002. Vocal acrobatics in a Chinese
frog, Amolops tormotusNaturwissenschagh, 89(8): 352356.

Friedl T W P, Klump G M. 2005. Sexual selection in theble#eding
European treefrog: body size, chorus attendance, random mating
and good genes. Animal Behaviour, 70(5): HUIBA.

Gibbons J W, Lovich J E. 1990. Sexual dimorphisntuiriles with
emphasis on the slider turti@rachemys scripfa Herpetological
Monographs, 41-29.

Gibbons M M, Mccarthy T K. 2015. The reproductive output of frogs
Rana temporarigL.) with particular reference to body size and
age. Journal of Zoologp09(4): 579593.

Gramapurohit N P, Radder R S. 2012. Mating pattern, spawning
behavior, and sexual size dimorphism in the tropical ®aft

melanostictugSchn.). Journal of Herpetology, 46(3): 4426.



+36- 22 Chinese Jornal of Zoology 54 %

Hedrick A V, Temeles E J. 1989. The evolution of wx Peters R H. 1983. The Ecological Implications of Body Size.

dimorphism in animals: hypotheses and tests. Trends in Ecology Cambridge: Cambridge University Press-34.

& Evolution, 4(5): 136138. Roff D A. 1993. The Evolution of Life Histories: Theory and
Jiang Y, Bolnick D I, Kirkpatrick M. 2013. Assortative mating in Analysis. Bitish: Chapman and Hall-80.

animals. The American Naturalist, 181(6): +238. Ryan M J. 1980. Theeproductivebehavior of the Bullfrog Rana
Kozlowska M 1971. Difference in the reprodtize biology of catesbeianp Copeia, 1980(1): 16814.

mountain and lowland common frodg®ana temporarid_. Acta Schoener T W, Slade J B, Stinson C H. 1982. Diet and sexual

Biologica Cracoviensia Serie Zoologisd(1) 17-23. dimorphism in the very catholic lizard genus, Leiocephalus o

Kuhn J. 1994. Lebensgeschichte und demographie von the Bahamas. Oecologia, 53(2): £69.

erd-krdenweibchen Bufo bufo bufo ( L. ) . Zei t s ShineiRf 1979.FSixual selection and sexual dimorphism in the
Feldherpetologie, (B): 3-87. amphibia. Copeia, 1979(2): 29306.

KyriakopoulouSklavounou P, Stylianou P, Tsiora A. 2008. A Ugarte C A, Rice K G, Donnelly M A. 2007. Comparison of diet,
skeletochronological study of age, growth and longevity in a reproductive biology, and growth of the pig frd@apagrylio)
population of the frogRana ridibundafrom southern Europe. from harvested and protected areas of the Florida everglades.
Zoology, 11(1): 3636. Copeia, 2007(2): 436€148.

LaBarbera M. 1986. Patterns and Processethe History of Life. Zhang F, Zhao J, Feng A S. 2017. Vocalizations of female frogs
Berlin: Springer Berlin Heidelberg, 698. contain nonlinear characteristics and individual signatures. PLoS

Lemckert F. 2005. Body size of male common eastern froGletsa One, 12(3): e0174815.

signifera does not appear to influence mating success during Zhu B, Wang J, Zhao L, et al. 2016. Bigger is not always better:
explosive breeding events. Acta Zoologica Sinica, 51(2): females prefer males of mean body size Rhilautus
232-236. odontotarsusPLoS One, 11(2): e0149879.
Liao W B, Lu X. 2009. Sex recognition by male AndtewoadBufo YREENE. 1991, ZRIMIBICITIIME. &0 LRBHEH AR M RA:,
andrewsi in a subtropical montane region. Behavioural 135-137.
Processes, 82(1): 16003. MEdE, 3k77, B, 4. 2013, B MBS, 91,
Lu X, Chen W, Zhang L, et al. 2010. Mechanical constraint on 32(1): 73-77.
sizeassortative paring success in a temggerdrog: an Pk, 2004.  E FREh YIRS S . VU DU )RR B R
experimental approach. Behavioural Processes, 85(2)1881 t, 6-7.
Nali R C, Zamudio K R, Haddad C F, et al. 2014. Siependent 2R, PR, 2004, B b S e g S AR OR /N BRI G R
selective mechanisms on males and females and the evolution of  ERI K240 F24AR, 50(4): 493496.
sexual size dimorphism in frogs. The American Naturalist ARFEHE, TEHeSR, THF. 2005, FRISUE: it EAS & (FPEE AL R AIAS
184(6): 72#740. RAE S E B . T E S DINIEAT B4 53
Nauwelaerts S, Ramsay J, Aerts P. 2007. Morphological correlates of 4> 20054E 2 R4 B4 AR RSB . K& HHA

aquatic and terrestrial locomotion in a semuatic frog,Rana IRt fRAt, 148-154.

esculenta no evidence for a design conflict. Journal of B{IKFS, FBoER, XM, 4. 2008. i e VT A dek 5 3 A

Anatomy, 210(3): 304317. MEVEANMAZE T 0. WL R 22240 BARBIER, 31(2):
Olgun K, Miaud C, Gaugr P. 2001. Age, growth, and survivorship in 220-224.

the viviparous salamanderMertensiella Luschani from T, ¥ BE, #7755, 2005. 4 £ et Ak b i pe v e 54

southwestern Turkey. Revue Canadienne De Zoologie, 79(9): B . AR, 25(4): 664668.

1559-1567. BRI, 2006. (7458 43 A1 U SO Ik PR o e 1) S5 GRS AUE B R} f2
Olsson M, Shine R, Wapstra E, et al. 2002. Sexual dimorphism in EAT . BN BUAITTE R i 24418 5, 22-30.

lizard body shape: theoles of sexual selection and fecundity #7574, EER, X6, 2. 2018. LHEMER 1 17K -5 %R E

selection. Evolution, 56(7): 1538542. WL k&, 53(3): 360367.



