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The eéfect o ther mal acclimation on ther mal adaptation and locomotor perfor mance
o ant, Polyrhachis vicina Roger

. 1 - 2, * 2
U Li-Na , LI Xiao-Chen™ , JIN Chuan” (1. Shaanxi Irstitute & Zodogy , Xi’ an 710032 , China; 2. College o Life Scences, Shaarxi Normal
University , Xi' an 710062, China) . Acta Ecologica Sinica,2006,26(10) :3265 3269.

Abgract : To evd uate the dfect of thermal acclimetion on thermal adaptation and locorrotor performance of ant Pdyrrhachis vicina
Roger , and to tegt optimdity nodes, the subjects were divided into two groups, acclimeted respectively to 15 and 13. 4

21.6 under a14L 10D dark-light cyclefor 2 weeks. Preferred tempereature, criticd high tenperature, critical low tenperature
were measured usng a thermal gradient gpparatus. Pause frequency , sorint oeed and maximum length of conti nuous locornrotion
were seected as the loconotor parameters of  Pdyrhachis vicina Roger. The terrperature range selected by the ant acclimeted to
ocondart temperature isfrom19.2 35.2 | the highes peak of whichis23.2 27.2 ; the preferred temmperature of the subject
individuds accimated to condant temperaure is (26.39 £ 0.41) . The tenperaure range selected by the ant acdimeted to
variable temperature isfrom21. 2 35.2 | the highes peak of whichis27.2 31.2 ; the preferred tenperature of the subject
individud's acclimeted to variable tenperature is (28. 70+ 0.42) . Oneway ANOVA showed that the preferred terperature of
the ants was sgnificantly irfluenced by both congant tenperature and variable temperature ( Fy 5 =15. 70, p<0.001) . Gritica
high tenperature of individud's acclimated to condant tenperature is (43.48 + 0.39) , while the criticd high tenmperature
(CHT) o individuas acclimeted to variable tenperature is (41.22 £ 0.35) ; Qiticd low temperature (ALT) of indviduds
acdimeted to condant tenperature is (4.55+0.26) , while the critica low tenperature of individuas acclimated to variade
terperaure is (4.83 £ 0.14) . Oneway ANOVA showed that there is dgnificant difference between the CHT of the ants
acclimated to congant temperature and the CHT of the ants acclimeted to variable temperature ( Fy » =17.40, p<0.01) . There
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is dgnificant dfference between pauce frequency (PF) of individuds acclinated to condant tenperature and PF of individud's
acclimated to variable tenperature ( Fy 15 =78.29, p <0.001) ; There is dgnificant difference between orint gpeed (S o
individuds acclimated to congant tenperature and SS of individuas acclimeted to variable temperature ( Fy 15 =53.12, p<
0.001) ; Thereis dgnificant difference between meximum length of continuous loconotion (MLQL) o individuds acclimated to
congant terperature and MLQL o individuds acdimated to variable terperature ( Fy 35 = 155.09, p < 0.001) . Partid
correlation andyd's showed that there is dgnificant podtive correation between the SSand MLQL of ants acclimated to condant
temperature (r=0.63, o =12, p=0.017) and very sgnificant podtive correaion between the SSand MLQL of ants acclimated
to variable tenperature (r=0.81, o =12, p<0.001). The resuits that the preferred temperature of the animd's acdimated to
variable temperature didn' t meet the prediction of optimality nodds.

It could be concluded that the thermd adaptation and locorrotor performance of this species are sgnificantly irfluenced by
thermdl acclimetion and that the results doesi t support the optimality nodd s.
Key wor ds:thermal acclimetion; thermal adaptation ; loconrotor performance; Pdyrhachis vicina Roger

[1 4]
[5.6]
24h “ - - ” ,
Buatoi s , 27 ) ((27+2.5) )
[7 10]
[11]
, ( ) 17 ,
3 (2l ( Palyrhachis vicina Roger)
[13 20]
( Pdyrhachis vicina Roger) , 15 13.4 21.6
1
1.1
300 , (5.8+0.32) MM
(5.7+0.18)nm, , lem  5cm
L] 50 2
(LRH250-S, ) , 15 ,  (RH) 70%+5%,

20 ., 1 dt



10 : 3267

13.4 21.6 , (RH) 72%
14 10D

1.2

70cm % 5cm x 2cm , 10 cm , 60cm 6cm

; 0 ,
, 0 50 ,
, 5 10mn (Thermigor 400 series)
9
1.3
(24 +2) ,
) 2mn, 2m lcm ,
, 10 15min, 3
(D) , ,  10cm 10cm
(2 : (3 ,
45
1.4
, “ + " , a =0.05

2.1

(15 ) 19.2 3K.2 23.2

27.2 58 % ; (26.39+0.41) (13.4

21.6 ) , 21.2 3.2 ( 1), 27.2 312 52 %

: (28.70 £ 0. 42) ,
(Fi.o=15.70, p<0.00) ( 1)
, (43.48 + 0. 39) (41.22+0.35)
(4.55+0. 26) (4.83+0.14) ( 1)

O 7B Variable temperature E it Constant temperature
35

(Fi»=17.40, p< §30F § ‘
0.01) , (FLo=092, £225° N N
%3 20 \ \
p=0.343) BDosf N\
&z N N | S
25 NININ N
. . 192212 232252 272292 312-332
(10.70+£0.46) mn ' (6.11+0.17) mn'( 1), 212232 252272 292-312 332352
W T C
(F1,15 =78.29 o <o. 001) ; i J¥ Temperature (°C)
(2.64+0.10)cm s ' (4.23 £0.20) cm 1
s 1 ( F, 5 =53.12 p < Fg.1 Fequency didribution of Pdyrhachis vidna a different tenperatures



3268 26

0.001) ; (40.00£1.95) cm  (80.93+2.51) cm, (Fi5 =
155.09, p<0.001)
, , (r=0.63, d =12, p=

0.017) ; (r=0.60, o =12, p=0.024) ;
(r=0.22, d=12, p=0.453) , (r=0.81,
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1

Table1 ANOVA results o dfect of thermal accimation on ther mal adaptation and locomotor performance o Polyrhachis vicina
() () () () ( mnh (ems™h) (cm)

AT PT CHT aT PE(times min™ 1) S MLCL
15 26.39+0.41 43.48+0.39 4.55+0.26 10.70+0.46 2.64+0.10 40.00+£1.95
(N=50) (N=22) (N=22) (N=15) (N=15) (N=15)
28.70+0.42° 41.22+0.35° 4.83+0.14 6.11+0.17 " 4.23+0.20° 80.93+2.51°
13.4 21.6
(N =50) (N=22) (N=22) (N =15) (N =15) (N =15)
* Very dgnificant differences; AT, acclimetion tenperature; PT, preferred tenperature; CHT, criticd high tenperature; QLT, criticd low

tenperaure; PF, pause frequency; SS, rint geed; MLAL , maximum length of continuous locorrotion; N, number of sarples
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