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Effect of host plant under water stress on the growth and
development of Agasicles hygrophila

FU Shu-hui', SHEN Jie?, YUAN Xiang-he?, HAO Jiong®* , MA Rui-yan®
(1. College of Life Science, Shanxi Agricultural University, Taigu 030801, China;
2. College of Agronomy, Shanxi Agricultural University, Taigu 030801, China)

Abstract Alternanthera philoxeroides is an amphibious invasive weed. Its natural enemy Agasicles hygrophila has
been used as a bio-control agent for the management of A. philoxeroides. However, the bio-control strategy was
ineffecive. In order to investigate the reasons, five different PEG-6000 mass fraction gradients (5% ,10% , 15% ,20%
and 25% ) were adapt to simulate to water stress conditions on A. philoxeroides ,and the stressed plant grasses were
used to feed A. hygrophila . Development duration,weight, motality,pupation rate and eclosion rate of flea beetle were
recorded. The results showed that with the intensifying of water stress degree, 1 — 3 instar larvae stages of A.
hygrophila were respectively extended; Under the stress mass fraction of 25% , development duration reached
maximum ; Adult longevity in experimental group became shorter with the water stress degree intensifying; Comparing
with the control group,adult longevity is shortened by 5.59 d in the stress mass fraction of 25% ; The weights of flea
beetle of the different stage were decreased,and the weights of the second instars and adults in 25% significantly fall
by 3.19 mg and 2.34 mg, respectively; Larval mortalities of 1 — 3 instar larvae all were maximum in 25% and in this
mass fraction each larval mortality was increased by 10.0,6.0 and 4.7 times,respectively;Pupation rate and eclosion

rate are increased respectively with the stress mass fraction increased;Pupation rate and eclosion rate was reduced by
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33.0% and 37.5% respectively compared with the control group in 25% . In conclusion, A . philoxeroides under water

stress effects the growth and development of A. hygrophila.

Keywords water stress; Alternanthera philoxeroides; Agasicles Hygrophila; development; biological control
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Table 1 Development duration of A. hygrophila under different water stress on

A. philoxeriodes (Means+ SE) d
w(PEG)/ % i .
. 1 %4 2 4l 3 4o i B He 1
PEG mass
. 1 instar 2"instar 3" instar Pupe Adult
fraction
0(CK) 3.03£0.04 ¢ 3.08£0.04 ¢ .02+0.01d 8.3440.03 b 45.36+0.17 a
5 3.14£0.03 ¢ 3.26+0.04 be .124£0.06 cd 8.3940.03 b 44,.84+0.15 a
10 3.16+£0.03 ¢ 3.30£0.05 be .15+0.07 cd 8.4040.03 b 44,52+0.48 a
15 3.2840.03 b 3.3240. 11 be .32740.06 be 8.424+0.07 b 43.71+£0. 81 ab
20 3.33£0.05 b 3.4940.11 b .45+0.10 ab 8.6840.04 a 41.95+1.13 be
25 3.6040.06 a 3.7540.06 a .6240.10 a 8.7940.06 a 39.77t1.22 ¢
df 5 5 5 ) 5
F 23.694 9.070 9.253 16. 097 7.336
P 0. 000 0.001 0.001 0. 000 0.002

T R R S8 5 B SCF B AR ) 35 R R7E 0. 05 K EFARE ., TH.

Note: Values followed by the same letters within each column are not significantly different at 0. 05 level. The same below.
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T o R[] R L He T R 2 38 3k ) 25 D6 i
IR U 1. 33 mg, KT X | & (P<
0.05), FFET 3.19 mg, 3 WL MAEMIE N 5%
10% A 150 i, dEEThE B 5% AL, 25 A
B (P>0.05); it /- 80k 25 %0 ), 3 4 4l

W E R B ATE R 5. 19 mg, (2 5 X AL, % 7
AR (P>0.05), B HUKE & W3 i o e, 1 —
L RRAR  7E W 38 T B 4 B 25 060 i BRI B e A
H M6, 35 mg, XA T RET 2. 34 mg, 257
3% (P<<0.05),

x2 AEKSBENEEEMBPHRERNZM
Table 2 Effect of weight of A. hygrophila under different water

stress on A. philoxeriodes (Means= SE) mg
w(PEG) /%
: 2 iyt 3 4 it
PEG mass
i 2" instar 3™ instar Adult
fraction
0(CK) 4.5240.11 a .2140.14 ab 8.69%0.09 a
5 3.49+0.15 b .3240.16 a 8.28+0.33 a
10 1.80+0.08 cd .314+0.62 a 7.1640.16 be
15 1.4440.24 d .2740.12 ab 7.47+0.28 b
20 2.04+0.18 ¢ .1840. 38 ab 6.52740.02 cd
25 1.33£0.06 d 5.19£0.22 b 6.3540.29d
df 5 5 5
74.820 1.797 17. 443
0.000 0.188 0. 000
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Fig. 1 Motality of A. hygrophila larva under

different water stress treatments
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Fig. 2 Effect of A. philoxeriodes under different water

stress on the pupation rate of A. hygrophila
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Fig.3 Effect of A. philoxeriodes under different water

stress on the eclosion rate of A. hygrophila
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