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Relationships among female body size, clutch size, and egg size in captive

Deinagkistrodon acutus

HU Minghang' , TAN Qunying”, YANG Daode'*

1 Institute of Wildlife Conservation, Central South University of Forestry and Technology, Changsha 410004, China
2 Yongzhou YISHE Technology Co. , Lid. , Yongzhou 425006, China

Abstract: Wild populations of the five-paced pit-viper ( Deinagkistrodon acutus) are increasingly threatened due to
overhunting by local human populations, who kill the snakes mostly for food and medicinal use, and to a lesser extent for
their skin to use in handiwork. Because D. acutus is currently classified as a highly vulnerable species in China, there is
increased urgency to develop artificial breeding technology to ensure the long-term survival of the species. Although a
number of farms currently breed D. acutus under semi-basement captive conditions, the artificial breeding technology for
this species is still in its infancy, and few studies have empirically investigated the reproductive characteristics of D.
acutus. In order to increase our understanding of the reproduction of D. acutus, and hence improve prospects of artificially
breeding the species, we studied the body size, clutch size, clutch mass and other reproductive characteristics of adults
under semi-basement captive conditions in Yongzhou City of Hunan Province from April-September 2010. We collected 42
healthy D. acutus (14 628 € ) adults and housed them in semi-basement conditions within Yongzhou YISHE Technology
Co. , Ltd. The snakes’ housing consisted of seven cement pools (1.5 m length, 1.0 m width, 1.2 m height) , which each
had a 20 cm-thick layer of soil on the bottom and a nylon net covering the top. Six individuals (2 64 ? ) were put into each

pool, in which the temperature was 16—29°C and relative humidity was 78% —96% , and housed from April 15-September
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15. Because D. acutus are typical sit-and-wait foragers, adults were fed on house mice (Mus musculus) , domestic ducks
and chickens. Captive D. acutus mainly preyed on live, small animals during the pre-breeding period, predating on live
mice, live ducklings and live chicks in decreasing order. Oviposition season was from 2—21 August, and during this time
we measured female body weight after oviposition ( postpartum mass), snout-vent length ( SVL), tail length ( TL),
oviposition time, clutch size, clutch mass, egg mass, egg length, egg width and relative clutch mass (RCM). All adult
females laid a single clutch ( mean egg number = 23.0+7.8; (13—37); n=23) during the breeding season and
maintained a larger nest egg output. Clutches were made up of eggs with flexible shells and females displayed parental care
behaviors to protect them. Clutch size, clutch mass and egg mass were positively correlated with female prenatal mass, but
not with female size (SVL) (using SPSS 13.0 to process data with significance level @ = 0.05 and a = 0.01, and taking
the sum of both the postpartum mass and the clutch mass as the prenatal mass). Egg mass was positively correlated with egg
width and egg length, but not with clutch size. From our analysis, we show that females with prenatal mass of 1000—1200¢g
produced clutches of eggs that were more numerous and heavier, which in turn guaranteed the survival of the resulting
offspring. We suggest that female prenatal mass could be a criterion used in artificial breeding programs for D. acutus, and
selecting females with prenatal mass of 1000—1200g could help produce greater numbers of healthy young in semi-basement

farms that are seeking to breed the species.

Key Words: artificial breeding ; Deinagkistrodon acutus ;reproductive characteristics ; venomous snakes

P A EAT 2 1) SR RRAE 1] 52— BB TR R (R R0, AN/ 22 10, 5 25 00 10 R /N2 B 2 R /IN R B 5 g 2k
WA T/ (53 SR AR /N =38 22 [A]  OC R DR 7 DA 48 B 4 | S0 % RN 5 4 1) 2= o A8 Ak iy i AR R 42
Fe3) R MBI PR O KNS 2 RN BR ], H— AR BABT B (A1) 1 il A TR R IR RN 5
BRI KN =B Z 56 F . B 00 (fF) BOEH 5B MK N R IEAET  HEAR RN B (1) Bt Bp
(7)) RN AR EL BN T FERFSE SRR /N 68 SR AR P /N2 (8] 56 R B [RI B, A AN /D23 38 FE AN BT B 5
ARG 56 FH F A 8 2558 1 R/ INBY B R Y S A 85 DI EE ( relative clutch mass , RCM ) % 85 41757 Ay g 24—~ ikt
R A A i S0 ARRAE U i) 30 s P T 085 288 B g A RN HLS SR 2 B IESE RCM 5 55 1 R/ 22 1]
HARTEAE IR AHASEE M A G A RN 5 M 2 A 252 R A5 2 A BB R fE A A v AR AR DG, T A 246
AR YR RCM (E 5, 11 FSHHE YR RCM (EA% . #2509 RCM {H B 55 T M asis | i op Ak il 2
s BTS2 1 RCM -5 Ui A 2540 LI J0 I 5 22 50, AT e = A 77 A IEDE R 78 43 A s 4 fm) i ™)

F AT SRR AICR B T 90% Y BT A QWi 43 A T S| I AMU A AT Tl A Bt A0, A S B3R 40
TRV Y BRI D AR AR R BT ARAE 2 (B O R I A SR E e 2R B RN B A
R R PP S L s | VR X B 3R A% 1R T 2 W g ol A A 1) BB AR AE 64T T ISR
1 #RS5H®
1.1 {5

2010 4F 4 J1 15 B, ZE1FE A T ISCHE fil B ) BT A= QW AR 42 2% (14 628 Q) 1l 37 Tk MM S g b4 5
WA BRA e 7 A2 N = KR HL B Y (BRI 2 64 9 ) MBS 1.5 mx1.0 m, & 1.2
m, B ICHH 20 em 2545 SRR )2, B TVUhN X 55 B FLAh ik 2010 44 A 15 H—9 A 15 H, Ml AR FF7E
16—29 °C , FHXT R R FFTE 78% —96% .,

1.2 A5k AL 3

FEIRW)UE B HE A B A B) , (25 T AR K SR/ B R IR A /NS /NS i S8 ), SR R AR W8
FHACHE 701, H A H LW ge , R ISR T At BUAE 2010 4E 4 17 H 8:10—5 A 11 H 10.51 BT H
TR IDIER B 58 AC AT A 2 % SR RIS 8170 5 K, R ZE 6 J 15 B K rA s i IR
WX e ) e 57 H 26 B AT A S 004 381 A S O s Y B s S A g AR AR AR R . BEK 8.00 A, M

http ; //www. ecologica. cn



1780 A E = 33 %

U TEAE 7™ BN A 7 5 B A U3k G TR, A g B 28 7™ 52 ) 57 BVISCAR g O ., W i ™ B s MR O, HA 4P IR AT
Ry, TEMSCER e O 2 R 7 S 7 58 P ) MEE RS 4
1.3 FEZRRIE

Fr A ke R AIAE RS O SR S 1 d NRRIRAE . 3T SR R MR R E (R (SVL) B (TL) 70
Bfa] BT BREL S OREE BREE BRRAR DRAIARE,

X EEENE (RCM) (RCM="& 00/ (F=/a MR +5s U0 ) ) DRME (A= B i 1oz 3k f R, WOV &8s
TR NN RS R s W IR TRl S Pl 111 LN NG

BE & R PO (0—1.5 m) L HLFFE(0—5000 g, KEAAEN 1 o) 05 7 B AR () A BUARRAE 5 SR PRS0 %
PR R (0—200 mm AFHEF] 0. 1 mm) K HLTFE(0—1000 g KGHAE] 0. 1 o) Ml 5P AT S ARAE
1.4 it

K HI SPSS 13. 0 #RPFA BRI , AW K S5 G v 7 i A G A 01 U3 Ty 22 43 R0 R A8 4 5G4
M, B E KPR E o = 0.05 fila = 0.01,
2 BEREHH

FE T BT SR 28 SRMfEfR b, S 23 SRl ™ B (13—37 #0) , 77 B 1k H #12k 2010 4F 8 J 2
H 8:00—8 JJ 21 H 15.00, 3L/ 58 438 #r, JRmphg ;™ s s L vEon , B ™ T I IRIG C A & AL, WG & & Db
WAt 36 W1 AT KA R BUA K AZKE U 8 AL, U2 R RN 98. 2% , Xt 23 S A 23 AU A4 A R AE
Frig(sR1),

1 RMpHE 23 £UEEFA 23 HENRI L ASYFIE

Table 1 Characteristics of the 23 females and the 23 eggs of D. acutus

AHICHEFR Characteristics S AR E 2% (JL ) Mean + SD( Range)
K Snout-vent length/cm 112.1 £ 7.4(103.5—127.4)

FEK Tail length/cm 14.3 + 0.8(13.9—14.7)
775 Wi fAA T Postpartum mass/g 604.74 = 96.47 (400.8—868.9)
SEUIEL Clutch size 23.0 £ 5.9 (13—37)

FEOVTE Clutch mass/g 431.78 + 118.33 (200—606)

UITE Egg mass/g 18.53 +2.04 (12—23)

Ji 4% Egg length/cm 46.23 + 0. 12 (43.96—48.50)
U512 Egg width/cm 26.28 + 0.10 (24.48—28.36)
AXT U Relative clutch mass 0.41 + 0.06 (0.30—0.55)
FEHTMEIASA T Prenatal mass/g 1034.87 + 175.74 (600.4—1386.7)

LRV [ 5 S - B A PR R ME R AR (2 = 0. 614, F, ,, =33.38,P<0.01) 5% 0 5 7= fip e A A o (2 =
0.739,F, , =59.41,P<0.01) NS 5/ FidER{RE (* = 0.23,F, ,, =6.11,P<0.05) , Bl &5 5 &k 65 5 & Ao
TG 7 M A A S A DG (BT 1) 5 s A S MR SVL (7= 0.104,F, ,, =2.48,P>0.05) |53 G 5k
K SVL (#*= 0.117,F, 5, =2.77,P>0.05) 4 J0 i F ARG ; DN 50042 PR AR T 5t W3 TEAE DG (181 2) %8
YREC SO (7= 0.009,F, ,, =0.185,P>0.05) Joi EHH M,

PAANAZ S RH DR ST UE S (3 2) + 55 DR L 55 01 H 5 7 iy A o 2 [ 2 8 Wl 3 TE AR OGP 5 6 B 3 B
S MR SVL 2 [0] U0 i A0 e 5 55 U B 5 00 /R 22 (6] 5 I 5 IE A 56, O B 55 B K #2 ( Pearson Correlation =
0.563) Bl H 15 5% 4% ( Pearson Correlation=0. 581) 2 [A] 3 5L i E A1 Xk (i P<0.05)
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Fig.1 Relationships both Prenatal mass and Clutch size, Clutch mass, Egg mass respectively in D. acutus
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Fig.2 Relationships both Egg mass and Egg length, Egg width respectively in D. acutus
Ui R EW = Egg width; B2 EL= Egg length; JIHE EM= Egg mass

3.1 W B R

FEVEZ IRATIE T PRI A P4 1 A 3 Ao 34 in 5 B 5l 25 B0 (A7) 5, 43 FC B 22 i e o FH T 34 n 8 7E f
W ARG 25 T s SR 7 RS PR O 7 MO R B e R O R 2 A AR S,
SRR TE S U A M T B3 . DA RS ISR PN AR S A DGR B T UE S, SR A W e e A 3
TE NS BRECIC /NG ke B, IR A b ) A B RS B T TR 2 Y R TR N S
HERETT .

o B A S MM SVL AR In A5 4, 78 SPSS 13. 0 B4 Fh b 47 AN AS F O ZRMEAR DG A3 , e B4R W 3

http ; //www. ecologica. cn



1782 A E = 33 %
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Table 2 Correlation of the reproductive characteristics of D. acutus

A BN RENENS BEONEL ONE YR TR
Variables Statistics Female SVL Clutch size Clutch mass Egg mass
FERTMEIR A Prenatal mass Pearson Correlation 0.783( #x)  0.860( #x ) 0.475( *)
MR A K Female SVL Pearson Correlation 0.325 0.341 0.236
BEOIEL Clutch size Pearson Correlation 0.325 1 0.932( ) 0.092
#TUIT Clutch mass Pearson Correlation 0.341 0.932( ) 1 0.429( =)
YU Egg mass Pearson Correlation 0.236 0.092 0.429( =) 1

w4 IR P<0.01 A W FEAHCME CBNRE ) , + IR P<0.05 A W AH M (OS5 )

PR 55 O ACS M A SV JC B3 HIENE (# = 0,101, F, ,, =2.37,P>0.05) , 3% S bR A 25 1730 14 5 W) 0 53 o
S ER SVLOCEARIIFH Log, #4b) 50 38 IEAHSC RSSO | 5310 4030 4 FHL IR BEIE ( Naja atra)
A0 5% BB 5 MEIR K /N (SVL) 5L 0P 2 TEAH S R 45 SR A A )0 LIRS B G A 0 5 BB M ( Gloydius brevicaudus ) AT
S ER AN (SVL) 5L DA RAHIF  MEF I X SR R AR B, MEZE R A K,
VA LR/ IR A e F A A O, SOAR AT 9 H A 2R W AR 194 SVIL R/ IN R ASU AR 3 B0 450 1 500 ) 34 A
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