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Abstract: Epiblema strenuana is an important biocontrol agent against ragweed (Ambrosia artemisiifolia).
This phytophagous insect was imported to China by the Chinese Academy of Agricultural Sciences as a
potential candidate to control A. artemissifolia in 1990. Safety to flora in the northern region of China was

a concern and the insect was not released until in 1993 on a small scale in Linxiang, Hunan province.

(39770510)
:2001-04-03; :2002-02-15
(1967~), s s o B

* Author for correspondence



10 : 1711

China. However, no risk analysis or monitoring was conducted after its release. In order to evaluate its
safety to native ecosystems, to expand its utilization and to advance methods of risk analysis for introduced
biocontrol agents, we studied host specificity of E. strenuana. Thirty-six species of economic, ornamental
and weedy species belonging to nine families were selected based on the centrifugal phylogenetic testing
method. A no-choice test was conducted to evaluate E. strenuana larval feeding risk under laboratory
conditions, by inoculating different instar larvae on the tested plants. A more realistic multiple-choice test
was conducted for three successive generations under field conditions in three scenarios: (1) adult
oviposition, (2) larval development, and (3) larval movement.

Based on the probability theory, risks were analyzed in two ways. (1) Single Exposure Factor Risk
Index (SEFRI) was introduced to quantitatively evaluate selection risk of E. strenuana to the tested
plants. SEFRI for larval development and adult oviposition was divided into three categories: active
selection risk (SEFRIZ= 0.01), random selection risk (SEFRI< 0.01) and no selection risk (SEFRI =
0). (2) A Combined Risk Index (CRI) was calculated to express the combined exposure factor risk on a
tested plant, i.e. CRI = SEFRI (, XSEFRI ... XSEFRI,.

Laboratory no-choice feeding test showed that E. strenuana could complete development only on
A. artemisiifolia and Xanthium sibiricum. When introduced onto tested plants, all young larvae (1st~3rd
instar) died; and only a few old larvae (4th~6th instar) could pupate on Artemisia annua, Dendranthema
morifolium (cv. Yellow lotus) and Helianthus annuus but without any feeding. These three plants cannot
be considered host plants for E. strenuana.

Open field multiple-choice test showed that in all the 16 tested plants, (including A. artemisiifolia,
X. sibiricum, 6 cultivars of H. annuus and 7 species/ cultivars of potted chrysanthemum), Single
Exposure Factor Risk Index (SEFRI,) for adult oviposition from three generations was 0.76~1 on
A. artemisiifolia, 0~1 on X. sibiricum, 0~0.06 on A. annua and 0~0. 02 on Tagetes. erecta, only 0~
0.004 on H. annuus (I-M1 and I-M2), and 0 on other tested plants. SEFRI,, for larval survival of E.
strenuana was 1 on A. artemisiifolia and 0. 42 on X. sibiricum, and 0 on other tested plants. SEFRI, for
capability of larval selection for tested plants in non-choice condition was 1 on A. artemisiifolia, 0.59 on
X. sibiricum,0.21 on A. annua, 0 on Helichrysum bracteatum and 0. 03~ 0. 15 on other tested plants.
Thus, the combined host specificity risk index (CRI) was 0.76 for A. artemisiifolia and 0. 25 for X.
sibiricum (active selection risk), and 0 for the other tested plants (no selection risk), respectively. The
population increase trend index of E. strenuana also showed the same results. We can conclude that E.
strenuana has a very restricted host range. as it can only complete development on A. artemissifolia and
X. sibiricum, and poses no risk to the other plant species tested. It can be considered as an ecologically
safe bio-control agent against ragweed in China.
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1
Table 1 Host specificity of Epiblema strenuana 1st to 6th instar larvae in non-choice test
1~3 1st~3rd instar 4~6 4th~6th instar
Tested plant
(@ SRCY)
NLT F LDr SD NLT F LDpr
Compositae
Ambrosia artemisiifolia 55 +++ Y 7~12 64 +++ Y 75.4
Xanthium sibiricum 48 +++ Y 6~12 100 +++ Y 61.7
Artemisia annua 60 + N 1~3 34 + Y 8.8
Artemisia argyi 50 — N 1~2 NA NA NA NA
A. lavandulaefolia 60 N 1~2 NA NA NA NA
Conyza canadensis 25 + N 1~2 NA NA NA NA
Dendranthema morifolium
D. morifolium (cv. Yellow lotus) 30 + N 1~2 30 + Y 3.3
D. morifolium (cv. Fuji snow) 50 + N 1~2 NA NA NA NA
D. morifolium (cv. Liuhua) 30 N 1~2 NA NA NA NA
D. morifolium (cv. Guoqing) 50 — N 1~2 NA NA NA NA
Tagetes erecta 154 — N 1~2 NA NA NA NA
T. patula 156 N 1~2 NA NA NA NA
Helichrysum bracteatum 50 — N 1~2 30 — N 0
Helianthus annus
97-1 H. annus (var. Bai 97-1) 50 + N 1~2 30 + Y 10.0
H. annus (var. Cunke) 50 + N 1~2 25 + N 0
1 H. annus (var. Tianwei 1) 60 -+ N 1~2 30 + N 0
Fy H. annus (var. Tianwei F») 85 -+ N 1~2 30 + Y 6.7
1 H. annus (var. 1-M1) 60 + N 1~2 30 + N 0
2  H. annus (var. 1-M2) 50 + N 1~2 34 + N 0
Eclipta prostrata 40 — N 1~2 40 + N 0
Erigeron annuus 40 — N 1~2 NA NA NA NA
Turczaninowia fastigiata NA NA NA NA 30 — N 0
Urticaceae
Boehmeria sp. 50 N 1~2 NA NA NA NA
Malvaceae
Gossypium hirsutum 50 — N 1~2 NA NA NA NA
Labiatae
Leonurus artimisia NA NA NA NA 40 — N 0
Amaranthaceae
( )Celosia argentea NA NA NA NA 60 — N 0
Alternanthera philozxeroides NA NA NA NA 40 — N 0
Achyranthes bidentata 38 N 1~2 NA NA NA NA
Chenopodiaceae
( ) Chenopodium album 25 — N 1~2 NA NA NA NA
C. ambrosioides 26 N 1~2 NA NA NA NA
Leguminosae
Glycine max 30 — N 1~2 NA NA NA NA
Arachis hypogaea 42 — N 1~2 NA NA NA NA
Polygonaceae
Polygonum barbatum 31 N 1~2 NA NA NA NA
Solanaceae
Capsicum [frutescens 40 — N 1~2 NA NA NA NA
Convolvulaceae
1pomoea batatas 35 — N 1~2 NA NA NA NA
1. aquatica 80 — N 1~2 NA NA NA NA
NLT: Number of larvae tested; F: feeding; LDP: Larva developing to pupa; SD: Survival days; SR: survival rate;
+++ s Feeding normally and completing development; + . s
Feeding slightly, a few larvae boring into stem; +: ( s )Nibbling , larvae only outside
stem; — ; No feeding symptom; Y: Completing development in stem;N:

Can not completing development in stem; NA: Data not available

4 ’ .
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Table 2 Single exposure factor risk index for E. strenuana adult oviposition on the tested plants in opening field tests

2 2nd generation 3 3rd generation 4 4th generation

Tested plant o o s
Eggs/10 leaves SEFRI ) Eggs/10 leaves SEFRI Eggs/10 leaves SEFRI

® 0.740. 6aA®? 1 4.140. 5aA 1 3.7+2. 1aA 0.76
a 0aA 0 0.2-+0.1bB 0. 049 4.9+2. 8aA 1
® 0aA 0 0bB 0 0.3+0. 3bB 0. 06
© OaA 0 0bB 0 0.0240. 02bB 0. 004
@ OaA 0 0bB 0 0. 0054 0. 005bB 0. 001
® 0aA 0 0bB 0 0.08+0. 08bB 0.02
) . Tested plants without any eggs laid by E. strenuana were not listed
in the table; @ , P=0.01 P=0.05
,Duncan’s . Means followed by the same letters are not significantly different at the level of 1% and

5% ,Duncan’s new multiple test @) A. artemisiifolia @X. sibiricum S A. annua ©H.annus(var. I-M 1) (D H.

annus(var. I-M 2)  ®T. erecta
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(no selection risk) ( 3),
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Table 3 Larval survival percentage, capability of selection and risk indece of host specificity of Epiblema strenuana on

tested plants

6 6
frested plant PSCA) SEFRI ») P6ILS(%) CRI
- SEFRI 3
Ambrosia artemisiifolia 31. 25 1 37.8 1 0.76
Xanthium sibiricum 13.19 0.42 22.2 0.59 0.25
Artemisia annua 0 0 7.8 0.21 0
Dendranthema morifolium
D. morifolium (cv. Yellow lotus) 0 0 3.3 0.09 0
D. morifolium (cv. Fuji snow) 0 0 2.2 0. 06 0
D. morifolium (cv. Liuhua) 0 0 2.2 0. 06 0
D. morifolium (cv. Guoqing) 0 0 1.1 0.03 0
Tagetes erecta 0 0 4.4 0.12 0
T. patula 0 0 3.3 0.09 0
Helichrysum bracteatum 0 0 0 0 0
Helianthus annus
97-1 H. annus (var. Bai 97-1) 0 0 1.1 0.03 0
H. annus (var. Cunke) 0 0 5.6 0.15 0
1 H. annus (var. Tianwel 1) 0 0 1.1 0.03 0
Fy H. annus (var. Tianwei F,) 0 0 3.3 0.09 0
1 H. annus (var. 1-M1) 0 0 4.4 0.12 0

2 H. annus (var. 1-M2) 0 0 4.4 0.12 0
PS: percentage of survival; SEFRI): SEFRI ) for larval survival; P6ILS: percentage of 6 instar larva selection;
SEFRI ) :SEFRI (3 for larval capability selection;CRI: combined risk index for host specificity

2.3 4
9 7 Table 4 Starvation tolerance larva of E. strenuana
, (d) (CZP)
) Num. larvae Survival Survival
Larva instar .
’ tested period rate
(PT1=23.15), (PTI=4.39), 1.2 1st2nd instar 106 0.3-+0. [cC” 0
0, 3 3rd instar 119 0.840. 2¢C 0
(PIRI—1). A_t A_llh %nslar 50 1. 3+0. 6beBC 0
5  5th instar 41 2.140.8bB 0
(PIRI=0.19), , 6  6th instar 31 4.241. 2aA 22.6
0, O]
s P=0.01 P=0.05
° , Duncan’s Means followed by the same
3 letters are not significantly different at the level of 1%
and 5% ,Duncan’s new multiple test
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