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Tab.1 Morphological parameters of Rhodeus ocellatus
n=80; x+SD
HEE S B Bt K fem ENEENLS) JIE 36 B2 /(100 g/em?)
b
life history stage AEH tretment body length body mass condition factor

1K juvenilefish Tl # without predator 2.09+0.207 0.19+0.069 2.09+0.377
HiHE#E with predator 2.12+0.245 0.20+0.075 2.17+0.823
AR adult fish JiHfi & without predator 4.20+0.300 1.35+0.248 1.89+0.260
A4 with predator 4.14+0.357 1.34+0.306 1.88+0.271
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Fig. 1 Diagram of the behavioral testing device
The blue square grids at the bottom of the stainless steel meshes are regarded as the open area.
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Tab. 2 Effectslife history stage and chemical cue on the behavioral responses of
Rhodeus ocellatus from different predation contexts

LI NEETS % H L AR ls  #E AT A R AR AR I DX 457 B8 e ] A AR Ak /s
predation f " changein change in number of times change in time spend
actor . ) .
context motionless time to enter the open area in open area
%}ﬁgﬁ% ﬁz?ﬁ St mf’j H1,160:4-?38 H1,160:0-184 H1,160:0'142
without predator life history stage P=0.028 P=0.668 P=0.707
'ﬂﬁ%'ﬁ%/%\ H31160:2.089 H31160:0.383 H3,160=1-193
chemical information P=0.104 P=0.766 P=0.315
élg‘]ﬁ)dg[ijl\ﬁﬁ X'f,t"—%’ Jﬁ_‘ﬁx H31160:1.377 H31160:O.172 H3v150:0.438
life history stagexchemical information P=0.252 P=0.915 P=0.726
HHEE AT SR BE H1,160<0.001 H1,160=0.468 H1,160=1.066
with predator life history stage P=0.986 P=0.495 P=0.304
'ﬂﬁ%’fglﬁ\ H3.160=13-953 H3I160=0.306 H3‘150=0.291
chemical information P<0.001 P=0.821 P=0.832
AT S B BEx Ak 25 B Ha3160=0.837 Ha 160=1.860 H3,160:3-?75
P=0.475 P=0.139 P=0.023

life history stagexchemical information

T * 7R S P B B — 47 S i B 2 0 125 #2151 (P<0.05).

Note: * means the experimental factor has a significant effect on a certain behavior response parameter (P<0.05).
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Fig. 2 The behavioral responses of Rhodeus ocellatus to different chemical cues (CAC)
in different life history stages from different predation contexts
Different small letters indicate significant difference between juvenile Rhodeus ocellatus (P<0.05). Different capital
letters indicate significant difference between adult R. ocellatus (P<0.05). Asterisk (*) indicates significant
difference between juvenile and adult R. ocellatus in response to a given chemical cue (P<0.05).
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Chemical alarm communication and its environmental dependency in
Rhodeus ocellatus during different life history stages

ZHANG Ning, XIA Jigang

Laboratory of Evolutionary Physiology and Behavior, Chongging Key Laboratory of Animal Biology, College of Life
Sciences, Chongging Normal University, Chongging 401331, China

Abstract: Chemical alarm cues (CACs) play an important role in fish predator-prey interactions. To explore the
model and plasticity of chemical alarm communication of fish, and to test the niche hypothesis of the chemical
alarm response in fish, adult Rhodeus ocellatus individuals were exposed to either predator treatment or no preda-
tor treatment for 8 months, using the common garden experiment. Subsequently, the behavioral responses of adult
and juvenile R. ocellatus to different chemical cues within the environment (water control, juvenile and adult
CACs of R. ocellatus, and the predatory cue of Channa argus) were measured under different predation contexts.
The results showed that in the predator-free treatment group, chemical information had a significant effect on the
changes in motionless time of adult R. ocellatus (P<0.05) but had no significant effect on the changes in mo-
tionless time juvenile R. ocellatus (P>0.05). There was a significant difference in the changes in motionless time
in response to predatory cues between adult and juvenile R. ocellatus (P<0.05). However, in the predator treatment
group, the changes in motionless time for both the adult and juvenile R. ocellatus had a significant response to all
risky cues, including the CACs of juvenile and adult R. ocellatus, and the predatory cue of C. argus (P<0.05).
There was no significant difference between adult and juvenile R. ocellatus in behavioral response to a given
chemical cue (P>0.05). These results confirm the hypothesis that chemical alarm communication in R. ocellatusis
dependent on the environment and the chemical alarm response model of R. ocellatus, in predation contexts, sup-
ports the niche hypothesis of the chemical alarm response in fish.

Key words. Rhodeus ocellatus; chemical alarm communication; life history stage; predation stress; phenotypic
plasticity
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