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Effects of water flow on the survival and dispersal of the flea beetle, Agasicles hygrophila
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" Institute of Plant Protection, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China; *State Key Laboratory
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Abstract: [ Background ] The water flow is one of the important spathways of spread for invasive species, especially aquatic ones.
This can also aid the dispersal of introduced natural enemies, such as Agasicles hygrophila, a biological control agent and alligator
weed Alternanthera philoxeroides. Knowledge of the effects of water flow on A. hygrophila and indirect effects of water flow on popula-
tion relocation would provide scientific basis for more effectively spread natural enemies via this route. [ Method ] Artificial water flow
was used to compare the impacts of stream speed on the survival rate and dispersal distance of A. hygrophila at different developmen-
tal stages. [ Result] Water flow can affect the survival and development of insects. Among the tested stages, female and male adults
had the highest survival rates, larvae ranked the second. Eggs were intolerant of water flow at the speeds of 1000 ~ 1750 r « min~'.
A. hygrophila females spread the farthest, followed by males, and larvae spread the shortest. [ Conclusion and significance ] A. hy-
grophila could disperse long distances under water flow and can use water flow as a natural dispersal pathway. This is good for con-
trol alligator weed by flea beetle in order to release jam of penstock and river way.
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Table 1 Distribution of A. hygrophila at different locations

away from the release site at the reservoir estuary

SRR KU M TeK I3 Fe Y

Distance to the Areas connected Areas un-connected

release site/m with water flow with water flow

300 + +
500 + -
1000 + -
1500 + -
2000 + -
3000 + -
+ FR ] DLERE BB R A1 5 — SRR AR DL Mk A
+, — mean the existence and inexistence of A. hygrophila , respectively.
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(1000 1 - min~': F =38.27,df = 3,16, P <0.0001 ;
1250 © + min~': F =202.68,df = 3,16, P <0.0001 ;
1750 t - min~' . F = 132.69,df =3,16, P <0.0001 )
(%£2),
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Table 2 Survival rate of A. hygrophila females under the artificial

stream at different revolution speed

Tk e n I 7
Revolution Survival rate after turning for certain period/%
speed
/Gemin™) 30 min 60 min 90 min 120 min
1000 100.0 £0.0aA  85.6 +2.4aB  69.8 £4.0aC  50.6 +5.0aD
1250 98.0 £2.0aA  74.8 £2.0bB  52.8 +2.9bC  18.4 +2.5bD
1750 96.0 +2.5aA  69.6 +2.4bB  43.4 +4.0bC  18.0 +2.6bD
F 1.20 12.93 13.28 27.76
df 2,12 2,12 2,12 2,12
P 0.3349 0.0010 0.0009 <0.0001

FePIR o BAE AT YIE = A7 EiR ; [5)5) B0HE 5 BER [R) NE B
FOREFRE, R MARIRS FR0oR 255 B4 (P <0.05,
ANOVA: Duncan) ., F[dl,

The part datas are Mean + SE in the table; Different small letters in
the same row indicate significant differences among treatments, Different
small letters in the same line indicate significant differences among treat-

ments (P <0.05, ANOVA: Duncan). The same as below.
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1250 r » min~'. F = 89. 14,df =3,16,P <0.0001 ;
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(%£3),

FE 3 PP T lERS 30 min J5, 53 4 1000 F
1250 r - min "' AYAEFRLN BUAETE R A FOR B3 M
BN 1750 1+ min ™A 34 B g Bk P 4 AT R
FART HoAM 2 A~ s AL B JiERL 60,90 F1 120 min

J& L T 1250 1750 1 - min ~ R R 3 R R Bk
4y B R I T8k 1000 1+ min ' A 4b B
(F£4),

3 PG, 2 A Mk 4 B A R B e
SRS ) PO EE 22 W 25 T o B, 2% Ak B ] 2% St W

(1000 r + min~" . F = 115.18,df =3,16,P <0.0001 ;
1250 r » min~' . F =135.91,df =3,16,P <0.0001 ;1750
remin~' . F =258.74,df =3,16,P <0.0001) (%4) .
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Table 3 Survival rate of male A. hygrophila under the artificial

stream at different revolution

£ L o
ek el n b4

Revolution Survival rate after turning for certain period/%
speed

/ @+min 71) 30 min 60 min 90 min 120 min

1000 100.0 £0.0aA 822 +4.4aB  63.8 £3.5aC  42.4 +1.6aD
1250 98.0 +2.0aA  77.0 £11.0aB 54.6 +4.6aC  21.8 +2.0bD

1750 96.0 £2.5aA 73.2 +3.1aB  40.6 +3.5bC  14.2 +1.6¢cD
F 1.20 1.66 9.11 69.88
df 2,12 2,12 2,12 2,12
P 0.3349 0.2309 0.0039 <0.0001
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Table 4  Survival rate of A. hygrophila larvae under the artificial

stream at different revolution

i o .
ek el n b A7

Revolution Survival after turning for certain period/%
speed

/ @+min 71) 30 min 60 min 90 min 120 min

1000 100.0 £0.0aA  87.2 +2.2aB  73.2 £3.2aC  45.4 +2.0aD
1250 100.0 £0.0aA  72.6 +2.9bB  51.8 £3.2bC  27.6 £3.0bD

1750  94.7+2.7bA 59.0 £2.6cB  32.8 £2.6cC 2.8 £1.7cD
F 3.79 29.54 45.02 86.05
df 2,12 2,12 2,12 2,12
P 0.0531 <0.0001 <0.0001 <0.0001
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16,P <0.0001;1250 r - min ' : F =27.68,df =3,16,
P <0.0001), 1750 r - min " "BE5E T, S BBk P BR
A 3 B o TR 2 B ) ) S T S 2 AR (F = 10,81, df
=3,16,P <0.0001) (%5).
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Table 5  Hatching rate of A. hygrophila eggs under the artificial

stream at different revolution

et ek n SR LR
Revolution Hatching rate after turning for certain period/%
speed
/(@+min~") 30 min 60 min 90 min 120 min
1000 36.7+2.9aA 30.6+2.1aA 22.4:2.1aB  10.0£1.3aC
1250 34.8 +1.4aA 28.6 £5.2aA 157 +2.1bB 1.3 +0.5bC
1750 4.1 £0.5bA  2.3x0.7bB 0.9 £0.4cBC 0.4 +0.2bC
F 99.93 24.09 40.67 37.64
daf 2.12 2.12 2.12 2.12
P <0.0001 <0.0001 <0.0001 <0.0001
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Table 6 The longest transmission distance of A. hygrophila

under the artificial stream at different revolution velocity

‘ OGRS

tigud The longest transmission distance/km
g
Revolution speed - —
/(+min " W T i 4
Female adult Male adult Larva
1000 117.75 105.97 94.20
1250 117.75 103.03 103.03
1750 123.64 103.03 103.03
3 g
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