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Effects of release density on the population dynamics of the biocontrol agent,
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Abstract; [ Background ] The flea beetle, Agasicles hygrophila, is an introduced natural enemy of alligator weed Alternanthera philoxe-
roides. The population density of A. hygrophila would effect the control effect on the alligator weed. It’ s important to determine the
population dynamics and dispersal rate of A. hygrophila when making feasible release strategy for the control A. philoxeroides. [ Method ]
In this study, we released A. hygrophila at different densities in a marsh land in May and investigated their population dynamics from
then on till December 2008. [ Result ] There were two obvious seasonal activity peaks during June ~ July and October ~ November, The
value of these peaks was positively correlated with the initial releasing densities. Eighteen days after release, A. hygrophila density at
6 m distance away from the release site in dry land was higher than in either marsh land or in paddy land. [ Conclusion and signifi-
cance ] The best release period for A. hygrophila was from May to June in early spring and the suitable release strategy, including re-
lease site density and population density should be determined based on its dispersal ability at different environmental conditions.
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Fig. 1  Population dynamics of A. hygrophila after the release of 100 adults per plot
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Fig.2 Population dynamics of A. hygrophila after the release of 200 adults per plot
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Fig.3 Population dynamics of A. hygrophila after the release of 400 adults per plot
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Fig.4 Temporal and spatial distribution of A. hygrophila
after the releaseof 500 adults in dry land
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Fig.5 Temporal and spatial distribution of A. hygrophila

after the release of 500 adults in marsh land
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Fig.6 Temporal and spatial distribution of A. hygrophila
after the release of 500 adults in paddy land

o~

3 &y

i PR 24 B ORI B B B A R (B
H15E,2004; {hi11AE,2000) o 27 CH, 35
R REAL R AT R BETE ) AR AR R A5 B O B
K,24 ~27 C oy Hdddiiti X5 7EAH X R T 90%
I, S Bk P Y IR AL Ay, L R R A A I
(FRICHESE, 20105 R IR, 1994b) o ik & T
32 CI, 3w Bk AR R 18wl , TN 430 AR
T 10 CH, 3% w0 L Bk U 125 24 i o ¢
(BESCAL,2007) o ARG 0 R JICE B0 1 M Bk P s G
A7 P T PR o AR 5 i 2 e T, DA ) A R
LB, G T 15l e A s A s 25 AR A R AR —
HEVEFEY R, FEZLN 6 ~T AR H
Mk AR S AT A B BT 8 A
FIZE 9 FRE, 4% B T w i Bk P65 H SR, H )
FEARR DL 55 E g B PP B0 B R EPK 2 4R T 10 A

01,078 11 ARBE(E, %2t s 5 21 Ul %
PEEE WL AR5 2 ARV B g il i BRAE 8 ~9
1A, ORH S R B Bk P £ S0 52 B ], bR R
BR;9 HRHE AR 5l BT T W, I 3 e
LB SEGE T I, AR R R i R
LR e AR B B AR I, A T ]
RO F M Bk PP A 200 A A 7 S R
PR R , AR HOSCR -

TEF M R K 3 R AEBE T, B M ik
AP RO S EEA MR, E2AE 2 ~6 m NG
P, A ) S B A it A
Bl 5 2 L B PR B R RGBT, L
TS AR 25 PF T JE B B Bk HY A I 2 Lok
FET IR Ml A= B B, HC D AT i 2 368 K P A 250
T R A PR A AT LU Ak
TEARRE AR TE B CED R SR, T 5 4l 200 3 1 AR A
78, WP TRT, I LI B Bk 9 st
AWFTEAE AR, 7T O o M Bk T By 3 23 0
TR, B REHCSREIL 500 Sk e, B E] B Y
FRAEREES O 2 ~4 m, BVl DUA S il 28 1

WA AR W], B S G A R R A A
#k_E57 5 ( Timothy ,2002) , 3 55 ELB FF A9 HIUE 5
HZAR, UL DI TR R A SR AR
ARSI B Bk AP 9 Blb P o e, B T ik
— IS, AN, R R N Bk R AT RE D
AT AT B LA A, LB A B A ) A
SRR E TR AT 25 U 3 e 0 e
HSH R ATRE SR HA R

S 3k

R SC R, DX b, 8 R HT , 280, XU TR 5% 2010. 38 BE XS 25 o0
PRI AR BB KB, )RR R, (3)
142 - 144,

R DL ZEATRE, X 2, M 5L 41 1996. 51 ik it S0 H B A
25 DSBS, TR, (1) :1 -4

BSCRE. 2007, 7K A6 I F 5 SRRV B b 4 A B R AT
KA H KR, (2) :61 -62.

ZERRE, EH). 1994, 4500 3 B Y B A DR 4P R K it B
BRI ST A= Pyl iA 8 4R, 10(1) <11 - 14,

22 BB} 2007, 45 0 3 1 i F G e B A R LR
RETRWESE. W Zh#,26(1) :116 - 117.

RGNS, FVIEAR , T3, EH). 1988. S [ W AW 25 00 3% 7
FRAEYIBTAPTIE. W BG4 (2) :94 - 96.



- 280 - WAL Journal of Biosafety

5520

MRTEAE 25 A, BITEAR. 1990. 25003 T F 4 ¥ J2 B 16 DF Y.
TLIRAR2E B2 4R, 11(2) :57 - 63.

B, TR RASE. 2004 A R B TR R T A A5 TR R AN ASORR TR
5%, AU ,41(3) 1252 - 254.

ThfFRE. 2001, 55003 R B R —3% 5 T g Bk R 5| ik
FP ] A A AE B ST b E RO R B

TLRGTE, T HEHY , 254, 2003. Ta5 B Mk B 7E AR R A 25 28 2
DT B R ILAGIE . P EE IR, 19(2) 154 - 58.

Th%iHE, T4, T2V . 2003. FI| % G2 2 W B i s il S0 e 2%
A 2SR, 23 (12) 2677 - 2688.

FW, Em, TRk k. 1988. 250 3% 1 B F 25 & — i)
55, AP R R 4(1) (14 - 17.

Tt T4 1988. EAMEYIBR2S 0 3E F R AR ER. 4
YIBy G R ,4(2) :28 - 30.

RBIREOUE IR, 2R AR AL, 1994, 250 T R0 P A
Tl — PRI AR AR, 3(2) 198 - 100.

R HOTE  SRRSE, T K5 1994b. 15 IR BEXS 25 O R
AR R R B IR0, FRERARO K 24,23 (1) 146 - 50.

R, BRFE e, 5k B3, ToCHE, & . 2000, J5 FE X 41 5
AR EF M. BRE RS ,9(2) :59 -62.

TR de, AR, ERAEAR. 2002, YRR i 20 T R R Rkt
25 0EF FAEFRCR BRI AL WER. iRl 37,18 (4)
79 - 83.

KM, 24 R 5 4R 1997, i S0 Y B B 20 3 1 R Y
NIRIEFE. v [ R 75 SR, 26 (5) 247 - 49.

Coulson J R. 1977. Biological control of alligator weed, 1959
—1972. A review and evaluation. USDA Technical Bulletin
1547 98.

Guw J Y, FuJ] W, Xian X Q, Ma M Y and Wan F H. 2011.
Performance of Agasicles hygrophila ( Coleoptera; Chrysomel-
idae) , a biological control agent of invasive alligator weed,
at low non-freezing temperatures. Biological Invasions, DOI
10. 1007/510530-010-9932-3.

Julien M H and Chan R R. 1992. Biological control of alligator
weed: unsuccessful attempts to control terrestrial growth
using flea beetles Disonycha argentinensis ( Coleoptera: Chry-
somelidae) . Entomophaga, 37 213 -221.

Julien M H, Skarratt B and Maywald G F. 1995. Potential geo-
graphical distribution of alligator weed and its biological control
by Agasicles hygrophila. Journal of Aquatic Plant Management ,
33. 55 -60.

Timothy P C. 2002. Preference and performance are correlated
in the spittlebug Aphrophora pectails on four species of willow.

Ecological Entomology, 27 529 —540.

(WiESRH . E)



