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Response of the alligator weed flea beetle, Agasicles hygrophila ( Coleoptera .
Chrysomelidae) to overwintering protection and its controlling effect on alligator
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Abstract; The alligator weed flea beetle, Agasicles hygrophila ( Coleoptera; Chrysomelidae) is a biological control agent of
the alligator weed Alternanthera philoxeroides ( Amaranthacese ;: Alternanthera) , a worldwide invading weed. Low temperature
and frost stress in winter—spring seasons are the key factors that affect A. hygrophila. To explore whether the protections

used in habitat could increase the population of overwintered A. hygrophila, we investigated and compared the population
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number, structure, distributing characteristic in spatial niches of A. hygrophila and the controlling efficiency of A.
hygrophila on A. philoxeroides in protected habitat (PH) with those in natural habitat (NH). The investigation was phased

th

wi e variation of air temperature and the elapse of time. Low temperature stage was from , January to 9, April,
th th t f air t t d the el f t Low t t t from 217, ] to 9", April

th

2009, followed by temperature rise period from 15", April to 1", May, and the third investigated period which was the first
emergence time of beetle adults in NH from 1% to 29" | June. The protected habitat was constructed by covering plastic film
on net room before low temperature and freezing came. The results showed that A. hygrophila could overwinter smoothly and
no dormancy was observed in protected habitat at low temperature in winter-spring time. Adults gadded and fed on up-right
stems of A. philoxeroides both in sunny and air temperature rising day in winter-spring time, but were inactive and stayed
creep layer of weed or surface or crevice of soil at overcast, rainy or low temperature time. Beetle adults in protected habitat
laid eggs in early April. There was a rapid increasing of the populationwhich played an important role in controlling the
above ground parts of A. philoxeroides. Only a few beetle adults can be found in natural habitat even at the beginning of
June. Consequently, the weed grew very well due to the low density of the beetle population which was difficult to play the
role of a biocontrol factor. Comparing the results obtained in the first day with that in 15", June, the increasing rate of stem
height of A. philoxeroides in this interval of time were —13.91% in the protected habitat and =2.94% in the natural habitat,
respectively. The stem height of A. philoxeroides in the natural habitat was significantly higher than that in the protected
habitat. The control rate of a plant biomass of A. philoxeroides by A. hygrophila in the protected habitat was 47.56% which
was significantly stronger comparing with the control rate of 4.89% in the natural habitat. The control effect to leaves of A.
philoxeroides in the protected habitat was extremely better as compared with that in the natural habitat in the interval of time
from 15" to 29" | June. There were no leaves left on stems of A. philoxeroides plants as leaves being either eaten up by A
hygrophila or withered after attacked by A. hygrophila in the protected habitat. The rate of damage stem, rate of stem bore
hole and the number of stem bore hole per plant in the protected habitat were significantly higher than that in the natural
habitat. These results suggested that the overwintered A. hygrophila population could be significantly increased by covering
plastic film to protect the habitat. The beetle adults in protected habitat could lay eggs ahead of time compared to that in the

natural one, thus could effectively control the growing of weed.

Key Words: Aliternanthera philoxeroides ;Agasicles hygrophila ;overwintering protection; controlling effect
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Fig.1 Air temperature records from the first day in December in 2008 to the last day in April in 2009 in Xiangtan, Hunan Province

http ; //www.ecologica.cn



10 41 XURHZF A5 2 2800 B R FOG A DR AP iy i 7 5 4 T 30 2641

1 2008-12-01—2009-04-30 #E#HES R G IT AR

Table 1 The statistical information of air temperature from the first day in December, 2008 to the last day in April, 2009 in Xiangtan,

Hunan Province

HAR/C N
I 8] Ti
Month air tempreture 1] Time/d
FIC4E- ) — — — -
Date( Year-Month) 455 R mili<10 C mrii<5 C HiR<0 C kiR <10 °C fiRiR<5 C iR <0 C
H,ZFJ N L * “l High tempreture High tempreture High tempreture Low tempreture Low tempreture  Low tempreture
e owes <10 ¢ <5 <0< <10 ¢ <5 C <0<

2008-12 22 0 5 2 0 29 14 1
2009-01 17 -2 19 3 0 31 24 10
2009-02 28.8 1.6 13 2 0 21 4 0
2009-03 31 0.6 7 1 0 20 9 0
2009-04 31.7 8.6 1 0 0 4 0 0
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Fig.2 Population dynamic of A. hygrophila adults in PH at low

temperature period in 2009 in Xiangtan
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Table 2 Comparing with the population dynamic and composition of A. hygrophila in Protected habitat and Natural habitat

P H 06-01 06-15 06-29

Investigating date AP AESE PH FISRAESE NH P TRIPAESEPH  FSRAESE NH P P AESPH ARAESINH P
AR Adult 253+11.93 6.33£3.76 0.003 380+78.94 6.5+4.48 0.019 55.6+£12.24 50.4+13.91 0.833
YiHk Egg masses 12.67£3.75 0 0.078 5.0£3.14 0 0.209 0 4.8+1.77 0.054
1 #%4)

! 7 A 0 0 1.000 1.75+1.75 0 0.391 1.40+1.4 5.40+2.46 0.202
1 instar larvas
284

]7, A 2.0£2.0 0 0.423 4.75+4.75 6.5£3.75 0.692 11.40+4.65 17.8+6.41 0.479
2" instar larvas
34

]7_ A 2.0£2.0 0 0.423 12.75+8.96 13.0£4.24 0.969 6.40+4.03 4.20+1.71 0.643
3" instar larvas
1 Pupa 1.90+0.19 0 0 1.65+0.18 0.20+0.09 0 0.10£0.07 0.35£0.18 0.135

x . WM RRZERYECGE  Hob ok 1 mzﬂgﬁlﬁ,ﬁ#‘qﬂﬁ PH; Protected habitat; H#X4:3% NH; Natural habitat

2.5 PH 5 NH MRAE h a0 TR H S

5 FLRCRE LA

6 H1 H56 H 15 HIWFEABR, 25 0T 5
MK R4 %k . PH-13.91% , NH -2.94% , NH
s U AR AR 3 = T PH, HARRAE Y R
%N PH (47.56% ) #3837 T NH (4.89%)
6 715 H5 29 H YA R, Rk 8 62
B PH W E LT NH, PH HP A2 03 TR 4
TR E e R AR R B E S TR, 25 B
Joht, ZEPEE R ZEREFLECS 2R R YN PH R B
FET NH(E3),

3 itig

T B DR [ HH B 3 AN R A 2 Zh 2 1 5%
SEPRIZE IR 1 & B ARIR R B T A7 1 0 B b
B ARE R R A PR T 2R Z AR pTIE R
U T K BRURAE AT O 1R 25 M A R A AT F ¢
SR b U 95 5 1 A A SR A TR ARk
I RIT , X 2 o e B R P A S A7 B AR A, A
TEESMRA RS AR T 20T R
JH 2 A A I BEAE Tl B T £ A s A e R
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Table 3 Comparing with the growth of A. philoxeroides and the controlling effect of A. hygrophila in Protected habitat and Natural habitat

JE4s H 06-01 06-15 06-29
Investigating date BB P HAAESE NH P TRVEBE PH HAAZESE NH P RYPVESS P AEBENE P
257 Stem height/cm 43.85+1.12 49.4+1.28 0.007 37.75+1.67 47.95+1.29 0.00 33.33£2.75 37.5¢1.35  0.144

EX3Y) v
?ixﬁi%; g 6.98+0.55 4.90+0.33 0.002 3.66+0.29 4.46+0.26 0.052 2.25+0.17 3.49+0.20 0
Stem biomass

ey
HZE 15.6£0.72 16.9+0.45 0.055 7.8+1.11 18.2+0.59 0.00 0 16.0£0.51 0
Number of Leaf
-4 A%/
ﬂﬁ%ﬁ % . 100.0+0.00 0.63+0.63 0 100.0+0.00 1.03+0.71 0.00 100.0+0 85.89+£5.27  0.015
Rate of damage leaf
Ex:E

4.80+0.46 0 0 4.15£0.57 0.10+0.07 0.00 2.8+0.42 0.45+0.18 0

Stem bore hole
Zﬂ}i%%/% 100.0+0.00 0.09+0.09 0 0.44+0.01 0 100.0+£0 88.92+3.28  0.028
Rate of damage stem

% /0
B/ % 100.0+0.00 0 0 100.0+£0 0.09+0.06 0 100.0£0 27.38+£1.65 0
Rate of stem bore hole
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