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Abstract: The predatory strike behavior of poisonous snakes is generally divided into three successive phases (i. e.
prestrike, strike and poststrike phases), with the strike phase being the most crucial to the success of predatory efforts.
Cobras of the genus Ngja are among the most eye-catching snakes in the world because of their highly venomous nature, and
so are pit-vipers of the genus Deinagkistrodon. Having been overhunted by local people for meat, skin, medicine, and
handiwork , snakes of these two genera are currently regarded as highly vulnerable in China. In the present study, we used
hatchlings of the Chinese cobra Naja atra (N =8) and the five-paced pit-viper Deinagkistrodon acutus (N =18) as the
model systems to study whether poisonous snakes that differ in foraging mode, habitat use and body temperature may display
different predatory behaviors during encounters with prey. The Chinese cobra is largely an active forager that uses relatively
warm habitats in the hilly countryside, whereas the five-paced pit-viper is a typical sit-and-wait forager that uses relatively
cool habitats near mountain streams. We examined behavioral responses of these two species to house mice ( Mus musculus)
by filming the predatory behavior of hatchling snakes at four body temperatures (22.25.28 C and 31 C) with a digital
camera, and then analyzed 10 behavioral variables to show the possible inter-specific differences and effects of body
temperature on strike behavior. Hatchling snakes of these two species hatched and maintained under identical laboratory
conditions but displayed quite different strike behaviors during encounters with prey. The mean distance to prey when the
alertness reaction (head turning) occurred was shorter in D. acutus than in N. atra. This observation suggests that the

ability to detect prey is weaker in D. acutus than in N. atra. During the prestrike phase, hatchling D. acutus moved head
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to the prey more slowly than did N. atra hatchlings, and the mean preparation time taken to attack the prey was longer in
the former species than in the latter one. On the contrary, the head-moving speed was much greater in D. acutus than in N.
atra during the strike phase. We found that hatchling snakes of both species released prey soon after the strike behavior and
envenomation were complete. Hatchling D. acutus took a shorter time to draw their heads during the poststrike phase in
comparison to N. atra hatchlings. Two-way analyses of variance with species and body temperature as the factors on the 10
examined behavioral variables revealed that only distance of strike and duration of strike phase were affected by the species
X temperature interaction. Overall, body temperature had an important role in influencing predatory strike behavior. In
both species the mean distance of alertness reaction was greater at the body temperature of 28 °C. The influence of body
temperature on strike speed was evident in D. acutus, but not in N. atra. The results of this study may reflect some

essential differences in sensory organs between snake species that differ in predatory behavior and habitat use.
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Table 1 Descriptive statistics for morphological traits of D. acutus and N. atra hatchlings

i H Item WHE D. acutus FHLAR &S N. atra
N 18 8
3k{& K Snout-vent length / mm 233.4 +1.3 (221—245) 256.4 +6.7 (235—287)
J2 K Tail length / mm 44.7 £0.5 (42—49) 46.6 1.2 (43—53)
T Lower jaw length / mm 15.8 0.1 (14.7—17.1) 14.4 0.3 (12.4—15.5)
B B + SRR IG5 N RTE R R
1.2 SEmiEit

BUHAT A A T B AR B BE AL (1 x 8 x & =80 cm x 8 em x 30 em) Hp kAT, J5 BENG A JEOK4K4E
Dot G BE B IC, B ) 8B RN T BRI SE R sh Wy B i 1), S S o AT O & AR O T S B R B
LB DT M, LME T RER BB LR IT MR ok — LR sh W A SIS L — M, fr KRB IR L #f 5
(251 h) ZEF—MBADNE R, R E MR 85 2P BT, 28] BE XS/ B B A 8L ) i
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PR LR AR TEIE IR 2 AT, IS E 4 MR B SR (22.25.28 “CAI 31 °C) AT LA IR BE XS Wi Fp g 2 e
TR . FAREYLECT R FENL g0 HESS 30 IR BT , T056 12 h 358 IR 2 IR R, A SC 06 3h A7) i A4 TR 4 il 7E 4
ETRE . 8 2d S8R 1 MREESES:, BEPLE B E SR LR ETE S LY . Lo, iR/ e RSE G &
We B RGP, BVEE A iR A E . LR Y TE R — MR AL T IC % 3—S MBI BTN,
ICREREHHIAARR . IR EER = AT RIRZ 2IH A, KR S R B R EEE

T P ) 52 1% B MGI Video Wave III %X {4 ( MGI Software Co. , Canada) Bf MaxTRAQ %X {4 ( Innovision
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L5 /KT TR BLUE) £ BE D B B A6 B e, BRI S5 4 =22 6] B B R IR B A G BT AR W BE B s ASE 3 3h )
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TR H S 56 3 ) ) Wi B A S SRR LT el AR B B R BUS WBEE T # — 2 it . A
PRI BARAEAERE— B G HRT , ] Kolmogorov-Smirnov FI F-max 4351 46 36 4 B 1E 2544 1 0y 22 [ o
(Statistica ZEIHAML) o AT BARBGET AR SN ML SREZ B KA EAR B (P > 0.10) ,H
WA BEEF ARSI AR TS 0. IR B 7 R XUE FJ7 22 5347 (ANOVA ) 1 Tukey’
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Fig. 1 Mean values ( +SE) for distance of alertness reaction, pre-strike and strike of D. acutus and N. atra hatchlings at different body
temperatures
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K4),

120 - 120 —
S 9l ~ 90 |
&2 2
53(5 5
B g €
22 60 25 60 -
) H3
= e
Ko &
) <
E 30 30
0 — 0
22 25 28 31 22 25 28 31
50 - &3 Body temperature/°C
25t
ud
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Fig. 2 Mean values ( + SE) for angle when head moved, pre-strike and strike of D. acutus and N. atra hatchlings at different
body temperatures
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g 24 Bk A R A2 o e S i U S Sh A SRR BB R s TR R — R
Ry (EXAE A 5 Z BN E RS W e BT . 3552 b, AR B 52 B 9 BOi 6 ) S e I HL R B 8
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Table 2 Effects of species and body temperature on the predatory strikes of D. acutus and N. atra hatchlings
WA F I Z0H7 451 Results of two-way ANOVA

i H Item kb 1R T HAEM
Species Temperature Interaction
TR Fy g =11.31 e Fs 1m =7.607*" F. =1.38M
Distance of alertness reaction D<N 22be 25 nga 31c 3,181 = %+
it A B Fy, 15 =26.80°° Fy, 1g1 =14.047 Fy g1 =0.82%
Distance to prey before strike D<N 22b¢ 25> 282 31¢ s
F. =8.47***

I&{EEE% . F 15 =0.04™ 3 181 Fy 15 =3.05"
Distance of strike ’ 22%  25b 28 31°¢ ’
KRR B AT Fy 151 =386.46 Fy g =1.18% Fy g =2.14%
Angle when head moved D<N ’ ’
Wi R BE Fy 15 =304.13 77 Fy 1 =4.327 Fy 15 =0.75"
Angle of pre-strike D<N 20, 255 28 31 3,181 =Y.
Bk A Fy 1y =286.377"" F3 15 =6.627" F =2.44N8
Angle of strike D<N 20, 255 28b 31 3,181 =4+
YEA I ] Fy 15 =4.467 Fy 1q =15.92%" F -1.10M
Duration of preparation phase D >N 20, 254, 28", 31" 3,181 =1
Bt i i) Fy g =62.40""" Fs, 150 =6.247" F =2.82*

. . 3,181 =4-
Duration of strike phase D<N 22% 25¢ 282 31b¢ ’
EEiE] Fy g =8.04"" NS NS

’ F. =U. F =1 .

Duration of retract phase D<N 2 m =0.95 e o8

ke F = . * %k
EIT—-E‘JIE 1, 181 39 08 F3’ 181 =2. 12NS F3’ 181 =1'05NS

Speed of strike

D >N

FP R 10 ABHAT AR T 2004558 DRV N: AL IRk ; F BN S RERBFEMKF, NS: P > 0.05, =P<
0.05, # *P<0.01 % % %P <0.001; X5 FA R _FARiEE P H)E 2 5 8.3 ( Tukey’s test, P < 0.05,a > b > ¢)

Tty AT S B VA A (LR RE T MBS BR T o SR BV 8 B TR DR T LU R , T B S o B
Aty B AE M BE S /N T LU AR B , S 622 53 AT BE AR 7 b S R T M BRI HR BE e B 9T A28 2 1B IR e 2 5 A
92 B, W e T R AR PR AR B A T S IR TS, O A T
YiAT 0 E B T IRE o 2 AR BT AL BE 7 w5 ELIBT ARk, 482 547 S B T R T A 2 SRR , 3t R L Y AR 52
T BERS /AN FIE R M o 555 LU IR B E , R0 063 A T4 0o B ) 0 T o B AR K, E 30 1 2% s
RIETT AT o i RSP AR SE B S B RS i A TR RS, AR Wi i B AR AT B R
ol 25 i, JELAR A0 0 S 0t TR A DAy 4%, Tk B o0 1 25 i o L7 AR R PR R T, o Sk ARl AT R
T BE , BRI = AR AR e B o AR T et A Sk B TR AR 58 8 S, AR TR T it (181 3 BUm At
L ARG B T s AR BE B R Y ) o X B8 ST AR T3 A BB 2803t ™= A AR 07 1) 94 LD, TR B BBER
PRI JBE ; EAT , SR 0 SRS S S ) B R b B B2 B R IBE T o BRIk , HR SR e T 8 o Sk SR 1
BEEIFABERTH SRS . RIS LRGeS 558 YAl (R HR R Shai E4) K ity
RSk FR SR & 2R (AR AE S B F R R AR AHE (B 3) .

ARSI BT NI E BRI ZES . WIGERT B M fE 3 DMEAAT NB B T Hg. (1)
Ty A, A AR FRRE , 38 AT A R RIERE AUARIBR L B 1 27 SR L A B SR8 45 400 5 MR 5 s AR 3 g G 4
BB E , B EA AR I (2) TFIRTBGERT, S AgEie B (AR 3R e sRATHEIR 25 il 5 AR BT 4K
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Fig. 3 Mean values ( = SE) for duration of preparation, strike and retract phase in D. acutus and N. atra hatchlings at different

body temperatures
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Fig. 4 Mean values ( +SE) for speed of strike of D. acutus and
N. atra hatchlings at different body temperatures. The curves in

the plot are generated from a fit of a 4-parameter peak curve
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B/, XA RE R B 5 R & R G R BURMER Ko B0, B AR B2 & AR ) 3R I B 2 E ( Pituophis catenifer
affinis ) 355 0 SE L AR R Bty BT R o S ST TR R A G R R B - SR T Y i s B A
HAR N B2 (F; 130 =5.63, P <0.01) , ML ERBEME A AR TP B0h A — e B2 5, (H1E
Gt EHALE(F; 5 =0.91, P=0.445) . T KYSTHR /R 7E B0 B0 S IR A ) 3R BE i Rl A e 2R B0 45 90
e P 25 R P I T 77 T e, 4 7 AR S L A & B AR T R TR AER o R 1 2 e SR 30 O R
A P RR i T  BE R AR A A ) R BT A B - QW SRR L IR BE g A (AR 203078 25 C 1 26. 5 C i Tl
BERBNR AR o Tk 8 38 FO A R e 30 1R B A 7 PP S8 ) o [ 22 53 T B 2 5 s I A B ) A S B AT 3
(BB BRZERA R RIS T 1L X BT B A HE X B 3t 77 5 10 A 1L AR B = BEE TF Jt
FrBEBHIE JEARNEELL  FREE IR BEARRT 3R o Lin %5 &3 24—28 C L IR B R RYIE IR & B 108 B E
KT 30 CRIRAEA B B ABOEAER o FHLIREEIEAE 26—30 C MM ILIRE T 5 BE BRI IRAR 1S B BT 1
RE HERIE 32 CTRLBII R R TRYIIELE 30 C T AN ™ o LRELRMAT , BASH LR it 52
RN 8.9 C, SAMAIRMAM ARG K 22.0—34. 1 C [t AT LA S L1 R B2 s 7 51455 3 400 19
TSN B R TRYIE, B2, EAPFERE R (22—31 C) N, BU/MO AR AR B RES B RM IR B 17
0 B . AR A , (ELX S L1 AR G PR R i T B8 9
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