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Ecological effects of predator chemical cues in aquatic ecosystem
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Abstract; Predator chemical cues are chemical signals released by predators that inform potential prey of the presence of
predators. Predator cues allow prey to detect and evade predators from a distance. In aquatic ecosystem, predator chemical
cues have been shown to play an important role in information transmission and evolutionary race between prey and predator.
The effect of predator cues on aquatic organisms has received increased attention recently. This paper summarized the
current understanding on the nature of predator chemical cues and the ecological effects of predator chemical cues on the
behavior, morphology, and life-history of aquatic organisms. Recent work on the effects of predator cues on disturbing the
toxicity of contaminants was also reviewed. Predator chemical cues origin from the skin exudates, faeces, or injured tissue of
predators. It was sometimes confused with conspecific cues since conspecific cues could induce similar responses. Studies
examining the effects of predator cues often used predator conditioned water as the sources of predator chemical cues.
Although knowledge about the chemical nature of predator chemical cues is still scarce, considerable advances have been

made, especially for the identification of cues inducing anti-predator defenses in ciliates and cues originated from fishes. It
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was found that the effects of predator cues are associated with predator species, predator’s diet, concentration of cues, and
many other factors. The identification and isolation of predator cues is an important step towards understanding the nature
and ecological effects of predator cues. Numerous studies have shown that predator-released chemical cues could induce
behavioral, morphological and life-historical anti-predator responses in preys. Behavioral responses to predator cues include
avoidance of the area where cues is detected, decreased activity levels or freezing, and increased use of shelter. Behavioral
responses of prey to predator cues have been found in cladocerans, gastropods, fishes, and amphibians. Morphological
defenses have been found in a wide range of aquatic taxa, including algae, protozoans, rotifers, cladocerans, gastropods,
insects, fishes and amphibians. Among them Chaoborus-induced morphological defense in Daphnia have received the most
attention. Life-history responses to predator cues were mainly studied in cladocerans and amphibians, and the responses
include adaptive changes in life-history switch points ( such as timing of hatching and metamorphosis ), longevity and
reproduction. The anti-predation responses make prey less vulnerable to predation, and is believed to cause costs that are
saved in the absence of predators. Interestingly, it was found that predator cues may interact with contaminants and
influence their toxicity to the survival, growth, and life-history of prey. The interaction may be influenced by the sources of
predator cues, classes of contaminants and their concentrations, endpoints of prey, and so on. These findings indicate that
predatory stress plays an important role in the process of how contaminants exert their effects within the aquatic environment.
The mechanisms of interaction between predator cues and contaminants are still unclear. Although considerable progress has
been made, several key questions in this area remain. Future studies are needed to explore the chemical nature of predator
cues and to examine the signal transmission process in predator-prey interaction. Knowledge of the chemistry and signal
transmission process of predator chemical cues may improve our ability to design meaningful experiments, so as to gain

better understanding on predator-prey interaction in aquatic ecosystem.

Key Words: predator chemical cues; kairomones; predator-prey interaction; ecological effects; aquatic ecosystem
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AW 220 ( carbaryl ) B REME SN, & B A IS0 40
PR AR S AT DL A OR R AR A BAE AT, TR
FORFIR KRR AR L EHEY L Bay ™Y
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KAWL S TS AR, BT, Relyea LU i}
BFFEXS AT ST T AR B R A RO R T
7 SR J=%.73 ( Notophthalmus viridescens ) 2R
AR B R AT LAY i B S K R i SO BE 1 (R
AR 46 £5) 1Y BEARA BESE N AR T RS
BENNUIERZ A8 AT S AE N 2R 3y
AOBEPE T, JF & BLM B 15 B 3 T LU i 2 Fh i g
PIREKAEAE B E R R T RS S

AR B RS Pk i T4 v] RE 32 B 2
TR FORIERRE V5 Y BV I LA SR W R
S22 AR, FU0, Campero 55 A A& B K FH
6. ( Lepomis gibossus ) = £ {5 B 28 AT LAl 2 3 58 F]
TP (Atrazine ) X 5L UR ( Coenagrion puella ) 2l £
YR A RCR 72 06 P 4 R ( Carbaryl ) 3X 7 1] 7
PR SE R R B 13X — 4 SRR 58 AR FH R
FATRE S AR 2 R FP 2 VR FIPLA A5G, Qin 55 A
&t 5 e 1 2 6 AR PR R 5 R I ) P BE S N
HER TGS as R =g

AR B e Fh =TS P Rk A A
PR EEE A T, AR E A S R R T hE
WY S T NS R A S RIS R
PR B AR A S DTS2 0 75 4 ) 1 B 5 B
LSRR ) 0 S AR 5 A ) RE R A
LSS e i R oA e R

4 BEMERE

KA R S AN B Z (A A A5 St
B R B R AR Y- R 1A ]
SEHA B BAR I B p A A H B A A
o EOR F BT R SOR 2344 55 5 T Y [7)
AU AFAEA D BER A B i B F B R WA EC &
e MAPRESE, WHEFEER TR
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DIARSEH B 5 B R AR B 5 B IA B A SR PTi &
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FEIE E3GIN T AR A= PR35 15 Gy A 25 XU Ak 1) AN
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T [ 2 X E MR BRI SCTE H a2 3, 7628
Wyia) 1 A6 2 5 BB &R 5 | TR 0 A S5E R wF

FE TER AR A R A 05 R R T
ADEERTAE fldn, o ER# B K A A8
WFFE BT 10 A AR T 2ok W 1445 B R 0 R
238 ( Daphnia carinata) W RZMA, 3068 K5 W Y
AT 1T LA i) 9 2 388 109 A= 1% SR RRAE 1T L 3K ol
SR B TR RN B A B e I I R T 5
JIT R 5B RN B R LR T B B k2415 B
R0 1 52w JF BT T HOE AL A AR 2
T

WEEEBEERMNKEAYNERNE LT 2/
I H R 33X —AF 5 4038 1% A7 5 AN 2D PR RIS A
o ) R A R B R i )R F B G
FRRAE A AW, R 28 52 3 (il R o i
KRR R (5 B R AL B 1 ) 45 i 1 B Rl i
(118 Z S8 A G — bR e, B T BFE 45 - 1)
AEE, B THERERRTEKEEERGEDN
5 B AWM E AR, g LLF JLAS 5 1 A8 52 4
AP TRK ARG EE SR WS —LHE. (1) X
G B E AT FRAIE IS, R
BRIACHE R 2 FRAER T fff g Bh T Kb A7
FEPERE B, AT REZEWT 5% v iR B 45 BT A5 3
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