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Ecology on the Making Nest and Laying Eggs of
Chinese Alligator ( Alligator sinensis ) under
Artificial Feeding Conditions

ZHANG Fang'-?, WU Xiao-bing!"*, MENG Wei-zhi', ZHU Jia-long?
(1. College of Life Science, Anhui Normal University, Wuhu 241000, China;
2. Institute of Zoology, the Chinese Academy of Science, Beijing 100080, China;
3. Anhui Research Center for Chinese Alligator Reproduction, Xuanzhou 242034, China)

Abstract: Nest-making and egg-laying behaviors of the Chinese alligator (Alligator sinensis) under captive-breeding
conditions were studied during a 3-year period field work from 2003 to 2005 using the infrared video camera. And for the
first time, a behavior of digging a hole for the hind legs before the eggs were laid was observed. The eggs were not covered
all at once, but were covered as the eggs were laid towards the late part of the egg-laying period. To understand the con-
nection between climate and nest-making time, an analysis was conducted based on the theory of linear regression, which
showed that the mean temperature of April had the strongest effect upon nest-making time: the higher the mean tempera-
ture of April, the earlier the nest-making time started. Principal Components Analysis was also conducted to ascertain the
effect of surrounding environment factors upon the choice of nesting sites, which indicated that the level of vegetation
canopy and the distance to the water sources were among the principal components .
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(2001, 2003 ). Wu et al (2004 ) F1 Zhang et al
(2005) ZrBITEF A 7 F 82 B9 R BT, B L BIR DA
Bl 7O B ERE . WP S5 T 4 L R A
TSR HK R 850047 ik 5 T 3 1y i
GEEIEZTEN

WS E BRI T FE R AR, R
Li et al (1981 ), Gu & Zhang ( 1983 ). Xu et al
(1989). Chen et al (1979, 2003 ) #PSXFIH 17
B, BRBEEZ 2 B, AR A AT
BRI S Wy, B, AT pEoe g AR A
WRAT R ERIESR . WA, NTARFREGT, W
SEPRETE K52 M 4 - o) SLhk i A AT 2 8 ST bR
[i] %) B B8R 5 SR B B R A O 3R T 7 7 3 X [
R, AT S 55 T 4 -t 8 AN O ) o R i
I 7058, WO USRS I SR LRl P TR

1 HARMARFTE

1.1 #WR#=

WFFE M m B AE LU ¥ 7 85 B 58 PO
(ARCCAR) WIS —ZFH X, LB IX AL T RE
116°30", Jbh 30027, T 8 000 m?, H /K
2000 m?. WA B IR ( Cipangopaludina sp. )
ARSI A B N TR 255, B X N i A
PUE T T AR AR, FEMEE B ( Sac-
charum arundinaceum ). /NWEAT. WEARNZE, Fb
RHNT WG, B FAREAFEAR, WEAK, JHHE
A, BRUSOPII TAE A P 12: 00—14: 00
HEASN, BABRIER L NG, DUkt 2 A
HF. IR TSR A AR, Of
19 FFEA L, MEMELLZY S 301 (HETE 17, MEVE 54
%), HFBEZEmERaE .

1.2 A&

HRAE B2 A B e, BRI LA Oy
KIF G K 5 Rl 2 A, RP A R 8 A (mound
nest ). LAY (hole nest) ( Modha, 1967 ). 7# i
AU (floating nest ). Fifi i & 5 FITE & ( floating nest )
HEET (Hall et al, 1987 ) LA [ifi b 2 52 A1 5 e
B (Varona, 1986; Campbell, 1972). ¥ 5)E
b A LR, 5Oy SUAE B S R Ol R L
(Thorbjarnarson, 1994 ). &4EM 6 A Ffl—7 AT
fil, ezt 3 K (6 H 16—18 H) MIFINE (HK
HURFIGEME N AKX, R N T A A T
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FIRE IR A B3 S ORI XS SEM (0 B Sh RE I, Rl Bk
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10 mo BAMFRPFEH 12: 00—14: 00 B e M2
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Tab. 1 Starting day of making nest, the temperature and precipitation

2 85 T e
A SR Temperature ( °C) RN 4 Precipitation ( mm ) ;ij:ftzf Tifi) nf%?rst
Year 4 H April 5 May 6 7 June 5 H May 6 7 June 7 7 July ing nest laying eggs
1992 16.6 20.9 23.4 84.4 143.5 34.2 6-20 6-30
1993 15.7 19.5 25.1 171.2 252.8 256.0 6-28 7-08
1994 16.9 23.3 24.7 153.8 142.5 38.8 6-18 6-28
1995 14.9 21.3 24.0 185.8 289.8 197.6 7-04 7-14
1996 14.5 20.2 24 .4 167.2 254.5 262.2 7-05 7-15
1999 15.9 21.5 23.2 186.1 83.7 210.7 7-02 7-12
2000 16.9 22.4 25.4 218.7 72.8 86.3 6-19 6-29
2001 15.3 21.9 24.3 93.7 207.3 88.9 6-25 7-05
1992—1996 4 %UHiK H Nie et al (1997), HR%ddi 3% 785+ 0F2 8 (The data of 1992 - 1996 from Nie et al, 1997; The data of

1999 — 2001 from the ARCCAR )o

GETHRPE G 32 B4 Ay BTk K B T 8 128 AN Sk
(2004 4 58 1~52005 4 70 OB A HE T4 A
A EL A ST 1 TUARE T8 43 I B AR B IR 261 7
Oy M, T H R I T SR A R A SR N T

2 % B

2.1 EEITAREZTAWEESE

fif TR R, 5 R
(691K ) M194.2%, FIRBHE (MR EY
5.8% ), AE/REFiA A DA Z A PEFIAL 2l S 44 B
%o

SUEL: R DL S R U X 25 5 ( M-
canthus sinensis ), —IRFFLERFE A (20 £ 5) min
(n=6) ARV B AP\ S SE | PB4t
W% 2 FE K L e A R T W 1) 5 P Bt 19 3
YEo AHERPIIRPUR 7 1) Al e HLAE R — E2& b, —M
JEHUR (6+£3) K (n=6), M%EN (1.10£0.28)
so W00, 49785 228 b )5 B M, izl fe
$542 (30£6) min (n=6)

g AN EGPEM (7K), b 8.2%,
RUL P2 RSP HA I B BCEAT R 55— Rk
PEAY (78 YK ), M7 91.8%, B £ 51 58 ik 7 X}
Houwd 1L, A TN
2.2 FWITA

FRERFEAG I, B 85 05 O A ST SE AT Y 9
T, B 16 7 R, 4 65 1 AN A
(F=OPi ), BfJ A= —A0n, MEE R B —K . B
HROTINEE L, W3R, — 3 R R )
TP ICHL A 25 W B IR, 4 T B AN T4
T, RV OREE o, B S — 30 A s SR P
B, —hZER, FRUGIC H A 40 F I &
S CTEMTEAT RSB 88 ), SRS AR ON ™ Y
AfTElERA (3.59+£0.87) min (n=6);

2.3 EiUtFA

P SRk IR 9 4% 32 8003 A SRR B 2 45
FIEMEL A DTER A L2 2,

B 3 AN FERU R TTER R KT 1, 4R IGHT 4 4
Formit, 2Tk R A H] 80.31% , VAT 4 > F
AT EAME T 6 MERR RGBS, FREGT 4 4
F2 ARSI G A% AR R X I AR ) R R 3,

i 3 AT, 55— =5 A0 5 i 5 A S A
TR, HAHSERECH 0,925, XML T FHEENT
MIBRICEE SR o R R, R i K2 B K
VRIS, HAHERECH 0.963, 55 = F s 4
kA 1 3 RE 6 HL R K A e R BN 0. 943, H
YR SR B /K DB R0 B, AHSE R B0, 78155 10 &
43 H R X SR A A R e R B O R AR
0.893, XS T ATE X7 T HE e ok A2 .

®2 BTFEENFRARTFEEINSHEHEE

Tab. 2 Contribution and eigenvalues of principle components for nest-site utilization of Chinese alligator

F 43 Principle component

1 2 3 4 5 6
FEEH Eigenvalue 1.59 1.31 1.06 0.86 0.64 0.55
BTk Contribution ( % ) 26.48 21.81 17.67 14.35 10.48 9.21
ZiT k% Cumulative contribution ( % ) 26.48 48.29 65.96 80.31 90.79 100.00
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Tab. 3 Rotated matrix of diagnostic vectors for nest-site utilization of Chinese alligator

FHIE M & Diagnostic vectors

A BRI F Ecological factor

1 2 3 4

HE#E = % Height (m) 0.023 -0.115 -0.031 0.103
M Coverage 0.925 -0.006 -0.017 0.172
T Disturbance (m) 0.123 0.029 -0.174 0.893
B /KPR B Distance to water sources (m ) -0.113 0.963 -0.025 -0.006
SEIHE Flatness 0.109 -0.341 0.943 -0.164
B 7K = JE Height to water surface (m) -0.131 0.501 0.781 0.049

FRLA AT A R MY BK IR
B OPIHEE | BRI R TP R A A 4 IR X ]
TN T FEEELhE R A KW, 5 H 2
ff £ (5T Bk R ) 4 Bl R 26.48% . 21.81%.
17.67% . 14.35% . 5 F0 i HAG S5 72
FIARE TR . BIKIE 2 ~4m. BKMEEN 1 m A
i Mo SR (K 4),

2.4 BHFENEERNERESSEBENER

4 8 B, 58 6 71 18 H (11994
). 4 RS E R R IR EMC (£5),
BHEIFHI SR XER A : D=115.648 - 6.773T
(R?=0.800, P=0.003), (D: HHEIFHEM; T: 4
AR, P 4 70 8 i B AR 1l 47+ 65
AR cE=2 NOERRE T

®4 HTFEENFARTFHERSHE

Tab. 4 Classification of principle component for nest-site utilization of Chinese alligator

FE M4 PC BN F Ecological factor
PC1 T 5 Coverage (% ) 40.12 £22.36
PC2 FEZK IR 25 Distance to water sources (m ) 3.14+£1.23

PC3 SEAAEE Flatness 1
BK A= Height to water surface (m )
PC4 T4 Disturbance (m)

1.12+0.23
4.16+2.31

1% Name Tk Contribution ( % )
Bl & Refuge factor 26.48
JKIEF E Water source factor 21.81
i [N % Temperature factor 17.67
FHiF 2 Disturbance factor 14.35

®5 BEARBEKEMERENEIESTHEXRE
Tab. 5 Analysis of regression between the state day of making nest and the factors of climates
Hoeml ZehlH
Single variable regression Stepwise multiple variable regression
R P B P
Ak Temperature (°C)
4 7 April -0.89%4" 0.003 -6.773" 0.003
5 H May -0.591 0.123 -0.217 0.641
6 1 June -0.324 0.433 -0.373 0.410
[ Precipitation ( mm )
5 H May 0.275 0.510 0.614 0.143
6 J1 June 0.594 0.121 -0.418 0.350
7 1 July 0.885" 0.003 0.748 0.053

3 i i
3.1 AFNBEEZG T FESLEMPTNITHE

7

HUb e PEvs A 2 A AR R . WP AE A
T, e AT — R AIRE] (AN ELE ] Y
70% ) KEFEAIE M HIE (Li et al, 1981); {HTE
TFRAMET B P HEI R ) SRR AR X [ 52 DA B 3
HESE T, EEhE PR BRI ) 4 . AN YR MLEE R I

P10 W) R DU JR b T B3R T ATk,
A B2 R S Ik AT [ DA R SR S PR A T
HYAMILES , 7785 W e iy 2 B S A B B4
(Chen et al, 2003), {HIRATLE 3 AEAPULEE 4R I
FRIE, 5 Gu & Zhang (1983 ) M EL L5 5 —
o SIS A 5 S0 A S A o, )
A2 SN ARG AL 7 5 /b Bl 2 e A AT A A T
W, s A 2 G Lk se e B, Rk Wds
2 PG HE O LR 2R R W B A, v e
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X PN B HLAT 2P W) S o B A 6 6 ) R
i 11 2 A 2 FH M LA R, il IR 95 S0 U5 IR B
Ao BORECHLERS - I R, TR S
JHCAR ATC e, g SO SR B i L B

WP A SR P 4 s, PR S R\ R L
ii (Chen et al, 2003; Li et al, 1981 ), % #54
it (Hunt et al, 1982). EEMIFLMET, H”
IR, BT — e, — UM LI
SN BN FroRgs s, i S akel it
B P\NC B0 0 — AL 55 00, [R) B — ) 2% 12 iy
o WRHERR AN TOUER M JR BRE (RO 3] 4 R
PR PR ), T3 Rk 2T RE R A,
RN TRFRIT B ARS8 Cange = op ol f
RIS ), M flds 85 07 547 & A
T,
3.2 BHFEMEMSKEBESHETNXER

Y@ AN Eh Y, X IREE I A AR A BH I
(Chen & Wang, 1984; Webb et al, 1992; Zhu &
Li, 1997; Wang et al, 1998; Zhang, 2001; He et
al, 2002b). WFFMT, HFi5—KE 3 HIK 4
AR, FENINIFRRAIRN 4 A, W3EY
BRI E RS IR, BRIk ZE, 2
RAGAF 02152 00 2 B G R LA S ple, AT
PRHET O AR A, IFiE— 2 R ECE BIT IR AT A
PERT, HARETOSOT RS . B T LR I A 4 R
TR E SAE IR EFt (Nie et al, 1997 ) BR
T 4 AR, 7 A BB E S 762
FE I IR 4T (3% 5), T ZMBERSXE T
B AR KM SR s, 2 R B0 I
1E (Chen & Wang, 1984), X tLilill4s 182015 H
W AEZ B — R Z AW 2, AR 55 1 AR
23X Hol AR 52
3.3 MERERFIEHFELELF AN

AR BIEAT N IR SR, o AR
P F i Rk B — A~ A R R B A fe /N
EPHLIAEE, DAGRIEZAE G 2h IR 21T, X5 i
TFHZEN R MR R R, AR (Xu et al,
1989) HELT TRV, MikZ51 3248 &
A kg BN (1 ok b 7 R R AR Y 96 R Tk
WM EESHE T, BB 0 Sk 2
ZOHTHL, PR MR RCR RIS X bk T

B, R T e o b FHOGRY EEK . [R D
FERMEON , HEFRFIE IR ARk A B )
A B 42 A B 1 U il & i g A ( Magnusson et al,
1985 ). [FIAF:, 47T fi5 A 2 5 BH G AN S AF B 27 A=
I EFERF LR (Li et al, 1981; Chen et al,
2003 ). AHAR S IKHE G B ALK, w2 S B0 H B
g, WA, NmSEes kil ik, BN
JEAR, ZMmBPAE (Gu & Zhang, 1983; Wang
et al, 2000). fHELITES ( Caiman crocodilus ) N4
FURNE VR FEAETT a3t i, 5 A [ 1Y S0 |-
H A SR B e R e S ARG BTG 2, 7 A ik b 22
S I PR AT B8 5 TR R SR SihE 20 5¢ ( Oubotor
et al, 1988 ). 5 Hf k47 1 3 /Y B hk A8 9L 55 2
( Wang et al, 2000) FHLEC, 1RIFRAMET AOAE 4% 55
BAR, XA TS IREE RSN . R AR AR SR
N, BTEESZR T, BomprE s AR T
AR

HEhERR B K U5 Y B X S hE A A Y
Wi, AHAL TR . 4% 55 1) FH S RA I 0o i 1
Py, DARIESEMRIRE ., TR TR, 165
ZEPRIETPIRBIK, RIEHE D EKIHTES b
J&, i 859018 DLORUE S AF B0 JE s 52 v iy L
( Alligator porosus ) W LAIEAE Y 7 v PRAF 5L 0 1 i
(Messel et al, 1989 ). HIEHIERIL ( <2 m =20k
(>4 m) BRI AR T 785 /95 EAPUK
PRI PPV A ELhE, 2P 3 A Sk 5
U LI AT RE — B, TR ) — B I R AN
BE (Liet al, 1981), 7EZHX N, T AT
RN EAY, SFEGR T EAR G IE R
US| RIOp 24K {08 N 1 7 R R P ) E L S el
CEIFME, hiRsF a5 b A7
( Joanne, 1981 ),

IRGRAERIRAT, AT SRR IER kR L) K
e T S R A IR A T B4 TS Y 7 B i A
HEME X

Hiff: 28 A TEHEFAARA T CEIAKLE
B RELAKR BT KRAELFRARAR TR
FREEFBRHARBEAAREAFALF I, £
o — I B
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