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TR (Agasicles hygrophila) ($53 H : - HF} Chrysomelidae ) V5 iy AR WM 2% 548 0035 1 55 (Alternanthera philoxeroides) (T
B E T HE Alternanthera) WM RE, W& E Y35 BRI G B, ZERE O B0 25 O3 T B T3P RCR . 5
SRS DI TR FAE S A O ST R — @ B EE Y B AR 1 (HF & W BRI Rl 25 0o JE - s F Y | 9K Fel
AR 13 R, DHCHR REAT R ) 25 O TR B9 B RE . 7EBF A A I R B s O R AR SR P A R B T B
TR B PR £ 3 2 40 ) 23 0 T - B TR R Bk 00 A W W TR e SRy bt S R A PR B e S0 ( Propylaea
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Abstract: Generalist predators are often applied in biological control of pests. Sine generalist predators often prey on

herbivorous insects unselectively, they also influence biological control of weeds with herbivorous insects. The alligator weed
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flea beetle, Agasicles hygrophila ( Coleoptera: Chrysomelidae) is acted as a specific biological control of the alligator weed
Alternanthera philoxeroides ( Amaranthacese : Alternanthera) , and it had been introduced to China from Florida, USA. It has
performed a good control effect on A. philoxeroides since the beetle was released in the areas invaded by A. philoxeroides.
Although the population of A. hygrophila had been established and spread to adjacent regions from the release sites, the
population abundance of the beetle maintains only a lower level. Thus, it can not suppress effectively the population
expansion and spread of A. philoxeroides. We found that many generalist predator species such as spiders and predatory
insects live in the habitat of A. philoxeroides. Whether the generalist predators are a biotic stress factor for suppressing the
population expansion of the beetle? To demonstrate this problem, a predator-prey system including predators, i.e. lady
beetle Propylaea japonica ( Coleoptera: Coccinellidae ), spider Oxyopes sertatus ( Araneae: Oxyopidae ) and Pirata
subpiraticus ( Araneae: Lycosidae) , and host preys, i.e. egg, 1"—3" instar larva and adult of A. hygrophila was built.
Then the daily eating number of the above three predators on different immature stages and adults of A. hygrophila was
observed in the laboratory. This aim to understand the biotic stress of predators on A. hygrophila in a natural ecosystem that
may evaluate objectively the biological control efficiency of A. hygrophila on A. philoxeroides in the field. The results showed
that P. japonica, O. sertatus and P. subpiraticus could feed on eggs as well as 1"—2"" instar larvae of A. hygrophila. Both
0. sertatus and P. subpiraticus could feed on 3" instar larvae of A. hygrophila. The predatory capacities of P. japonica,
0. sertatus and P. subpiraticus to eggs and larvae of A. hygrophila increased, but searching efficiency of the predators
decreased with the increasing densities of prey. However, the three predators did not prey on adult A. hygrophila in this
experiment. The predatory function responses of P. japonica and P. subpiraticus on eggs, 1'—2"" instar larvae, and of
0. sertatus on eggs, 1"—3" instar larvae of A. hygrophila fitted to the disc equation of Holling II. With the exception of the
predatory function response of P. subpiraticus on 3" instar larvae of A. hygrophila, there were a significant correlation
between predator and host prey that were fitted by the disc equation of Holling II. The maximum theoretical number of eggs,
1" insar and 2" insar larvae of A. hygrophila captured by O. sertatus, P. subpiraticus and P. japonica per day was 10.9, 6.2
and 5.6 eggs, 17.1, 35.8 and 10.4 1" insar larvae, and 6.6, 11.2 and 2.9 2™ insar larvae, respectively. The maximum
theoretical number of 3" insar larvae of A. hygrophila captured by O. sertatus and P. subpiraticus was 12.3 and 1.1 larvae,
respectively. The results of our present study suggest that the predation of predators can decrease the population density of
A. hygrophila, which weakens the control efficiency of A. hygrophila on A. philoxeroides in the field. Therefore, the
predators are an important biotic stress factor that affects survival and development of A. hygrophila in the field. Another
further study should focus on how the biocontrol efficiency of A. philoxeroides are enhanced via increasing the population

density of A. hygrophila in the field.

Key Words: predator; Agasicles hygrophila; Alternanthera philoxeroides; biotic stress;
Holling I model

functional response;
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By, AR BRSO SRLUI I EIE ROk AR (K 2) .

MR R WEGS, FAEX 20 TR R Ry

F1 HEEHEZOETEMHRIINIGEREEERLE

Table 1 The function response model estimation of the predators on eggs of Agasicles hygrophila

H B i

REFNE RS AXRRE(R)  BRREILER o REFER I (T,) Dai VK
. . . . . : »)  Daily most prey L, )
Species of Holling equation Correlation Momentary . t( Fisher's) Level of
. . . . Treatment time consumed Lo
natural enemy of predator coefficient attacking rate significance
amount
0.2048N
LU P ic N, = ———F— 0.9543 0.2048 0.1802 5.55 4.4677 0.05
QBB P faponica Ny = 175 0369
0.0816N
ROk 0. s z = . . . . . .
ROk 0. sertatus N, T+ 0.0075N 0.8988 0.0816 0.0913 10.95 2.8995 0.05
iy 3 0.1419N
UJKZ&H . N, = ———7— 0.9256 0.1419 0.1609 6.22 3.4575 0.05
P. subpiraticus “ 1 +0.0228N

K2 HEEFRESOETEMHR 1R RMINERMERME

Table 2 The function response model estimation of the predators on 1% instar larva of A. hygrophila

; P vy . ) HE Rl E
PNIGIES BRI ACRM(R) BRI o g ) R KT
Species of Holling equation Correlation Momentary . h Y prey t(Fisher's) Level of

- . Treatment time consumed .
natural enemy of predator coefficient attacking rate significance
amount
0.5653N
oy 7 Te = Sl B, . . . . . .
LU P. japonica N, 1+ 0.0544N 0.9674 0.5635 0.0966 10.35 6.6215 0.01
0.4078N
R 0. = 974 4 .0584 17.11 .552 .01
RO 0. sertatus N, 1+ 0.0233N 0.9747 0.4078 0.058 7 7.5526 0.0
iy 3 0.3252N
BUKIRER = 0.9894 0.3252 0.0279 35.77 11.7962 0.01

N
P. subpiraticus “ 1+ 0.0091N
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Table 3 The function response model estimation of the predators on 2™ instar larva of A. hygrophila

Hi i i

PNGGIES THEIRERS  MRARL(R)  BREIE SR o N . AR
A ) . A AEEREFE] (T,)  Daily most prey .
Species of Holling equation Correlation Momentary . t(Fisher's) Level of
_— . Treatment time consumed o
natural enemy of predator coefficient attacking rate significance
amount
0.4757TN
- . . _ VAN
FBEUII P. japonica N, = 1~ omes 0.8857 0.4757 0.3429 2.92 3.3049 0.05
0.2973N
g s ; =" . X X X X X
BIEUHR 0. sertatus N, 1+ 0.0499N 0.8803 0.2973 0.1511 6.62 3.2132 0.05
Y 0.3742N
BUK RS = 0.9455 0.3742 0.0891 11.22 5.0309 0.02

N,
“ 1+0.0333N

P. subpiraticus
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Table 4 The function response model estimation of the predators on 3™ instar larva of A. hygrophila

. - . H iR i -~
FHHS WAIERR  HOERMC(R) BRER @ FR T BEHEAT
L ) - A AEPREFE] (T,)  Daily most prey o,

Species of Holling equation Correlation Momentary . t(Fisher's) Level of
- . Treatment time consumed o
natural enemy of predator coefficient attacking rate significance
amount
LT P. japonica A E No predacious _ _ _ _ _
N 0.1446N
B O. sertatus N, = ——— 0.9637 0.1446 0.0815 12.27 6.2537 0.01
1 +0.0118N
Y 0.1916N
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