5539 A 17 1) *E &~ 2 Eild Vol.39,No.17
2019 4F 9 A ACTA ECOLOGICA SINICA Sep.,2019

DOI: 10.5846/stxb201808191764
STOKRI, XU , B 125 AR5 i T2 POV 10745 AP A5 R G TR. A 2241, 2019,39.(17)

Xia J G, Liu X, Huang Y.The link between chemical alarm cue-induced behavioral responses and personality in Rhodeus ocellatus. Acta Ecologica Sinica,

2019,39(17) :

5 4 5 60 11 2 T B 5 ¢ A 17 MO 6

R LR O )

PEACLE B ST N2 S0 2 P S A W A S | PR R A B2 24 be, K 401331

WE Al IR K A SRR A el i Rl A 2 2 B3 TR 20z — o A B IRUIS: 95 B [ AT L A8 4 o /D i £ XU, (R 4
B2 B AR B MR I8 2502 B8 il 78 & SR B A AL 2, NI RIS A . Pk Fag i -2k
SR IR T RE S B AT R S A B IR A, <N TN (Personality ) B HIESE 5 W AT I PuE A G, AR
i, A5 5t 2 Ak 2 TV TR < A 470 IR A 98 28 Atk LARGE . FRATTHEI . ANk 47 2 0 28 1 1 27 3 TR 30 2 RR R Y
TN, AWGERIG T 12500 T IR ERAK KSR B AE 5 85855 (Rhodeus ocellatus) I T2 FARRE T T : (1) L4
SRR AR K X B Fy A5 27 A B 401 o v 3 RVATG I 32 A 2 1917875 B ( Chemical alarm cues, CAC) 41) (77 A0 17
(2) SEH A0 7B 5 A58 (R A WLE M ) B S 03 OB S B0 B S 0 IR 8 < ANk 47 ok B 5 b2 3 i 174
REE , BER B . (1) AR A 18X 5256 o F 1 iF ] 5 8 2 i Uk 114 28 Ak DA S B8 £ A AR 19 LU 81 45 2 50044 | 852 I (P<
0.05) o HeH g dl (RN MBS ™ ) 55 %] IR A LT .25 25 53 (P>0.05) | S £ 0 AN [ BE CAC (20 FLXURE ™ ) R B A
()RR 2 (AT el 7, fei ViR B RMIR MR B2 CAC B B B U T 5 (P<0.05) B A e B CAC S350 L o) )RR & iR vk 1
AL (P<0.05) o AT UL, 5258 40 X SMIEAL 25 AT WA R 80 A T R 28 (2) S 00 e 1 o ) LS AR [] V8 VR Ak 27 T i i
B AR Ak 58T S T B BRI 3 TR 56 (P<0.05) B 558 R BREE T IIG BRI TE 56 (P>0.05) 38R “ A7 17 2 H Ak 2= i i
A DGR AN IR AT BE A — 2 B PRBE AR (48] n U R 5 (9 e Pk 55 AT 0 )

SRR AL AR I B B 2R AT O s m R

The link between chemical alarm cue-induced behavioral responses and

personality in Rhodeus ocellatus
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Abstract: Chemical communication is one of the most ancestral, pervasive, and dominant form of communication for
aquatic animals. Sensitive avoidance of predation risk sources allows the prey to increase their probability of survival by
detecting and avoiding potential predators, but is costly in terms of reduced foraging or mating opportunities if the emerging
chemical cues do not represent an actual threat. Therefore, trade-offs based on energetic costs-ecological benefits may lead
to differences in an animal’s behavioral decision-making and chemical communication patterns. Personality has been shown
to be involved in an animal’s behavioral decisions; however, research on the link between fish personality and the chemical
alarm communication has rarely been undertaken. We hypothesized that personality is an important internal cause in the

diversity of fish chemical communication patterns. In the present study, wild rose bitterling, Rhodeus ocellatus, a small
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freshwater fish widely distributed in China and mainly inhabiting the bottom water with low transparency, slow flow, or
quiescence, were used as a model and were experimentally tested under semi-natural conditions. We aimed to (1)
investigate the behavioral response of experimental fish to different chemical cues, including pool water ( control group),
lemon odor ( novel chemical cue group) , and high and low concentrations of chemical alarm cues (CAC) (risky chemical
cue groups) , and (2) explore personality traits of the experimental fish in novel environments ( being transferred to new
habitats ) , novel stimulus ( being injected with novel physical stimulus), and novel food resources ( being provided with
novel food resources) , and their correlations with chemical alarm cue-induced behavioral responses. Our results showed that
(1) the change in time spent motionless, the change in times of burst swimming, and the percentage of feeding individuals
were significantly affected by different chemical cues (P<0.05). No significant difference was found between lemon odor
group (unknown “chemical cue”) and the control group (P>0.05). The experimental fish showed different degrees of
behavioral responses to different concentrations of CAC ( known “risk cue” ). Both high and low concentrations of CAC
resulted in a decrease in the proportion of feeding individuals ( P<0.05), but only high concentrations of CAC led to an
increase in the time spent motionless and a change in the times of burst swimming ( P<0.05). It could be seen that the
experimental fish had accurate and efficient behavioral responses to external chemical cues. Besides, our results showed that
(2) the chemical alarm cue-induced behavioral responses were negatively correlated with the activity ( measured as the
percentage of time spent motionless) of experimental fish under novel stimulus (P<0.05), but were not related to the
activity of experimental fish under a new environment (P>0.05). The results suggested that fish personality was related to
chemical alarm communication but the association may be changed with environmental contexts (e.g. the stability and

predictability of the test environment).

Key Words; chemical communication; alarm cues; personality; fish behavior; Rhodeus ocellatus
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Table 1 The body morphological parameters of the experimental fish
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Treatment groups Body length/ ¢m Weigh/g Condition factor/ Sample size
(100 g/cm®)

Xt B Pool water 3.5420.055 0.88+0.042 1.97+0.049 32

78 Lemon odour 3.39+0.068 0.79+0.060 1.95+0.077 28

filk#eE CAC Low concentration of CAC 3.46+0.065 0.850.060 2.01x0.077 30

Yk CAC High concentration of CAC 3.39+0.067 0.82+0.068 2.02+0.086 26
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Table 2 Correlation analyses of personality and the changes of behavioral responses to CAC in Rhodeus ocellatus
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environment stimulus environment stimulus
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Pool water A8k (YR /min) P=0.156 P=0.453
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Fig.4 The relationships between personality and the changes of behavioral responses to CAC in Rhodeus ocellatus
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