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The predatory strike behavior of two species of hatchling poisonous snakes,
D einagkistrodon acutus and Naja atra
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Abstract The predatory strke behavir of poisonous snakes is generally divided nto three successve phases (i e,

prestrke strke and poststrke phases), wih the strike phase being themost crucial to the success of predatory efforts

Cobras of the genusNaja are an ong the most eye-catch ng snakes in heworld because of theirh ghly venan ous nature and
so are pitvipers of the genus Deinagkistrodon. Having been overhunted by local people for meat skin medicne and
handivoik snakes of these wo genera are currently regarded as highly vu lherable in China In the present study we used
hatchlings of the Chinese cobraNaj atra (N = 8) and the five-paced p itviperDeinagkistrodon acuts (N = 18) as the
model systan s to study whether poisonous snak es that differ n foragingmode hab itat use and body temperaturem ay d sphy
different predatory behav brs durng encounterswih prey The Chinese wbra & lagely an actie forager that uses relatvely
wam habitats in the hilly countryside whereas the fve-paced pitviper is a typical sitand-w ait brager that uses relatvely
coo | habitats nearmountan streams W e exam ned behav bral responses of hese wo species to housem ice (Musmusculus)

by filn ng the predatory behav br of hatchling snakes at four body temperatures (22 25 28 C and 31 C) with a d giial
canerg and then analyzed 10 behavioral varnbles to show the possble nterspecific differences and effects of body
tanperature on strike behavbr Hatchlng snakes of hese wo speces hatched and m aintained under identical laboratory
conditons but disp hyed quite d ifferent sirk e behaviors durng encounters w ith prey The mean distance to prey when the
alertness reactbn ( head wuming) occurred was shorter m D. acuies than nN. afra. This observatbn suggests that the

ability to detect prey is weaker nD. acutus than n/N. atra. During the prestrke phase hatchlngD. acutes moved head
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to the preymore sbw ly than d dN. atra hatchlngs and hem ean preparation tine taken to attack the prey was longer n

the fom er species than n the latter one On the contrary the headm oving speed wasmuch greater mD. acutus than nN.

atra during the strke phase W e found thathatchling snakes of both species released prey soon after the strike behav br and

envenanatbn w ere complete HatchlngD. acutus took a shorter tme to drav their heads durng the poststrke phase n

camparkon toN. atra hatchlings Two-way analyses of variance w ith species and body temperature as the factors on the 10

exam ned behavioral varia ks revealed that only d stance of strke and duration of strke phase were affected by the species

X tanperature nteraction Overal]l body ten perature had an mportant role n nfluencing predatory strke behavior In

both species the m ean d istance of alertness reaction was greater at the body temperature of 28 C. The nfluence of body

tanperature on strike speed was evident n D.

essential d ifferences n sensory omgans between snake spec s that differ n predatory béhavior and habitat use
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Table1l Descriptive statistics for morphobgical traits ofD. acutus andN. atm hatchlings

Item D. acuius N. atra
N 18 8
Snoutvent length / mm 2334113 (21—245) 256 467 (235—287)
Tail kngth / mm 47105 (£2—49) 46 6112 (43— %)
Lower jav length /mm 158%0. 1 (147—171) 14 4%0.3 (12 4—15.5)
+
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Fig 1 Mean valies ( £SE) for distance of akertness reaction prestrke and strike ofD. acutus andN. atra hatchlings atdifferentbody
tanperatures
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Fig 2 Mean valies ( £SE) for angle when head moved prestrike and strike of D. acutus and N. atm hatchlings at different

body temn peratures
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Table2 Effects of species and body tem perature on the predatory strkes ofD. acutus andN. atm hatchlings

Results of woway ANOVA

Ttem
Species T en perature Interaction
‘ ) Fl g1= 11 3 Fs, ]8]:766”1 F3 131=1' 38NS
Distance of alerness reacton D<N 2be 25% 284 31¢
. Fl 181= 26 80" F3’ 1w = 14 04" Fy5=0 NS
Distance to prey bebre sirke D<N obe 25b 284 31°
. F =8 47" .
Fyog=008° 318 Fy5,=305

22ah’ 25]\’ 28“, 31¢

Distance of strk e

Fog= 38 46"

Fy =118 Fyg=2 149
Angle when head moved D< N 3 18 3181
F og= 304 1377 Fy =432 P 79
Angle of pre-strke D< N 2o 25h 28h 31 jasi=
Fi g = 2803777 Fyig=6627 F — 0 44V
Angle of strke D< N 2b 2%, 28, 310 3181
Fy g1= 4 46 Fiyog =13 92" F -1 10%
Duration of preparaton phase D>N 2b 25 28h 31 31817 -
F =62 407" F =6 24" .
_ ' 1 181 3 181 Fypo=2 87
Duration of strike phase D< N 2 25¢ 28t 3pbe
. Fiom=8 0 F, =095 Fo =1 08%
Duration of retract phase D< N d
Fy w= 3208 Fy =2 12% Fyg=1 05"
Speed of strik e D>N "
10 ; D ;N s F , NS P> 003 * P<
0.05 ** P<QOL* ** P<Q 00 ( Tukey stest P < 0.05 a> b> ¢)
2
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Fig 3 M ean values ( £ SE) for duration of preparation strke and retract phase in D. acutus andN. atra hatchlings at different

body tan peratures
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Fig 4 Mean values ( £SE) for speed of strike ofD. acutus and
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¥ ° the plot are generated from a fit of a 4param eter peak curve
28 °C , 31 C P g p pe

hitp: / Awww. ecologica cn



2268 30

affinis) t

, (Pituophis catenjer

(F3 139= 3 63 P<Q 01), )

(F1 u=0Q 9L P=0 445)
[11]

25C 265°C

) Lin 24—28 C .
30 C . 26—30 C
32°C 30 C 129 ,
89T, 22.0—34 1C"™ ,
, (22—317C) ,

R eferences

[ 1] KadongK V. Prey capture in the cottonm outh snake (Agkistrodon piscvorus). Joumal ofHempetobgy 1975 9 10-175

[ 2] KadongK V, KieneT L, Johnson E K. Proxmate ficors affecting the predabry behavior of the red spitting cobrg N aja m ossam bica pallida.
Joumal of H erpetobgy, 1997, 3t 66-71

[ 3] KadongK YV, BekV L Rattlesnake strke behavior kmnematics Joumal ofExperm ental Biology 1998 201: 837-850Q

[ 4] Chik RW. Poststrike behav br of tm ber mattlesnakes ( Crow lus horridus) durhg natiral predaton events Ethology 2006 1120 1089- 10%.

[ 5] CundallD, GreeneH W. Feeding in snakesl Schwenk K, ed Feeding Fom, Function, and Evolution in Tetrapod V ertebrates San D ega
A caden ic Press 2000 293-333.

[ 6] ChiszarD, Radclife CW, ScudderK M. Analyss of the behavioral sequence amitted by rattlesnakes durng feedng episodes I Striking and
chan osensory searching Behavoral Biology, 1977 21: 418-425

[ 7] KadongK V. The strke behavior of the mattlesnake Crowlus virdis oreganus Joumal of Can parative Psychology A, 1986 1986 314-324.

[ 8] HayesW K. Ontogeny of strking prey-handling and envenanation behaviorof prairie rattkesnakes (Crowlusu viridis). Toxicon, 1991 29 867
873

[ 91 KardongK V. Canparative study of changes n prey capure behav brof the cottonm outh (Agkisrradonp iscivorus) and Egyptin cobra (N @ja haje).
Copeln 1982, 1982 337-343.

[ 10] CundallD, D eufelA. Striking pattems in booid snakes Copein 1999, 1999 868 883

[11] Greenwald O E. Themal depend ence of sirking and prey capture by gopher snakes Copen 1974, 1974 141-148

[ 12] Greenwald O E. Knenatics and tine relations of prey capture by gopher snakes Copeia 1978, 1978 263-268

[ 13] AlfaroM E. Fowand attack modes of aquatic feeding garter snakes FunctonalE cology, 2002 16 204-213

[ 4] AlfaoM E Sweeping and strking a kinamatic study of the trunk during prey captire in three thannophine snakes Joumal of Experi ental
Bibbgy 2003, 206: 2381-2392

[ 15] Janoo A, Gasc JP. H igh speedmoton analysis of th e predatory strk e and fliorographic study of cesophageald eglitition n Vpera anm ady es more
thanmeets the eye AmphbiaReptilig 1992, 13 315323

[16] HuangM H, QuY E Five-paced Snake Beijing Science Press 1983.

[ 17] ChszarD, Radcliffe CW. The predatory strke of the jumping viper (Porthidum nummiger). Copeig 1989, 1989 1037-1039.

[18] de Cock BuningT. Thresholds of nfrared sensitive tectal neurons n Py thon retiarlates Boa consircior and Agkistrodon rhodostana.  Joumal of
Canm parative Physibgy A, 1983 151 461- 467.

[ 19] Kardong K V. The predabry strke of rattlesnakes when things go an s Copen 1986 1986 816-820.

[20] Muwhy J B, CanpbellJ A Captive maintenancel Seigel R A, Collns JT, Novak SS eds Snakes Ecobgy and Evolutionary Biobgy New
Y ok M aanilbn Publishing Canpany, 1987 165 181

[21] Huey R B. Temperaure physblogy and the ecobgy of reptilesl Gans G Pough F H, eds Biobgy of the Reptilia Vol 12 Nev Y ok

hitp: /www. ecologica cn



2269

[ 24]

[25]

[26]

[16]
[2]
[26]

A cadem ic Press 1982 2591.

ZhangY P, PanZ C, JiX Themal tolerance body tenperatire and themaldependence of locanotor p erfom an ce of hatchling red-eared slider
wrtles Tracenys scrpia elegans A ctaE cologica Sinica 2003, 23 1048 1056

Seebacher K. A review of themoregulation and physiobgical perbmance i reptiks what & the wle of phenotypic flexbiliy? Joumal of
Can parative Physibbgy B 2005, 175 453-461

LnZH, JiX LuoL G MaXM. Inawbation tenperatire affects hatching success enbryonic expenditure of energy and hatchling phenotypes of
a prolonged egg-retaining snake Deinagkistrodon aavtus (V peridae). Joumal of ThemalBiobgy, 2005 30 289-297.

JiX, DuW G. The effects of themal and hydric condiions on incubating eggs and hatchling trais n the cobra Ngja naja atra. Joumal of
Hemeb bgy 2001, 35 186194

JIX, Chen H L, DuW G, Zhu B Q Radbtelanetric studies of themoregulhtion and themal tolrance on Chinese cobras (Naja atra)

ovew intering i a laboratory encbsure ActaZoobgica Smica 2002, 48 591- 598

.

R . . : , 1983
, > . . , 2003, 23: 1048 1056
, > > . . , 2002, 48 591- 398

hitp: /www. ecologica cn



