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Abstract

Ragweed (Ambrosia artemisiifolia L) and parthenium weed (Parthenium hysterophorus L) are two weeds of global
importance. They seriously affect agriculture, human and animal health, as well as the environmental ecosystems. A substantial
number of studies on the biological control of ragweed have been conducted for decades, although the studies on parthenium
weed started more recently. Both these plants are invasive weeds in Taiwan. Ragweed occurs mainly in northern Taiwan where their
population is rapidly decreasing, while parthenium weed occurs in central, southern and eastern Taiwan, where their population is
increasing. Chrysomelids, scales, mealybugs, tussock moths, and leafminers have been found on both these weeds. Among these
phytophagous insects, the ragweed beetle (Ophraella communa LeSage) is the most promising species for biocontrol. The
temperature range for their development was 20 ~ 32 °C, their egg incubation period ranged from 4 to 10 days, larval
developmental time was from 9 to 15 days, and pupation period was 5 to 9 days. No significant differences were shown between
immature developmental times when fed on ragweed or parthenium weed under the same temperature. The emergence rates and
number of eggs laid per female were higher on ragweed than on parthenium weed. At 28°C, females on ragweed laid more than
one thousand eggs, which is about twice the number of eggs laid on parthenium weed. Our observations showed that ragweed
was a better host for this beetle to survive and reproduce. When two pairs of beetles were released on either two ragweed plants or
two parthenium weed plants, each about 25 ~ 30 cm high, in a net tent of about 250 m3, the plants were seriously damaged within
3 weeks. However, small-scale releasing of adults on potted ragweed plants in an open field did not provide a satisfactory result.
The adults tended to fly away from the weed plants within several hours, and were unable to find the other host plants. Biological
control will only be successful if the released beetles can establish and maintain a population on the host plants. Further research is
needed to develop proper release techniques, and to understand the individual reactions and field population dynamics of this
beetle.
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Table 1. Phytophagous insects on Ambrosia artemisiifolia and Parthenium hysterophorus

Taxon and species

Mouth type

Relative frequency and density
A. artemisiifolia P. hysterophorus

HEMIPTERA
Pseudococcidae
Paracoccus marginatus Williams & Granara
de Willink
Phenacoccus solenopsis Tinsley
Tingidae
Corythucha sp.
LEPIDOPTERA
Lymantriidae
Orgyia postica (Walker)

COLEOPTERA
Chrysomelidae
Ophraella communa LeSage
DIPTERA
Agromyzidae
Lirriomyza trifolii (Burgess)

Sucking +++ +++
Sucking ++

Sucking +++ +++

Chewing +

Chewing +++ +++

Chewing +

+ seldom found; ++ occasionally found; +++ frequently found
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Table 2. Natural enemies of phytophagous insects on Ambrosia artemisiifolia and Parthenium hysterophorus

Taxon and species A. artemisiifolia P. hysterophorus ;f:f;:;tzir(/i Host
HEMIPTERA
Anthocoridae
Orius strigicollis (Poppius) + + Predator Mealybug,
Lacebug
Miridae
Campylomma sp. + Predator Mealybug,
Lacebug
HYMENOPTERA
Eulophidae
Aprostocetus sp. + Parasitoid Lacebug
ARACHNIDA: ARANEAE
Oxyopidae
Oxyopes macilentus L. Koch + Predator Beetle (eggs)
Tetragnathidae
Tetragnatha nitens (Audouin) + Predator Beetle (eggs)
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Table 3. Temperature range for normal development of Ophraella communa

. Max. adult Development
Temp. (C) . . — ; .
longevity (d) Oviposition Hatching Pupation Emergence

8 47 Y
12 47 + -
16 34 + -
20 41 + + + +
24 26 + + + +
28 24 + + + +
32 17 + + + +
34 10 + -
36 8 -

" Observations initiated with rearing of 4 larvae in each temperature, 2-6 replications.

Y . failed; +: successful.
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Table 4. Recovery development and oviposition of the different stages of Ophraella communa after transference from

low temperatures
) . Development
Low temp.(C)*  Recovery temp.(C)’
w temp.(C) very temp.(C) Hatching Emergence Oviposition
) 24 Yes Yes
12 24 Yes Yes
16 24 Yes Yes

Z Eggs, pupae, or adults were kept at a low temperature for 2 weeks.
¥ Development of tested individuals was observed for 21 days.
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Fig. 1.

Developmental time (mean + SEM) of Ophraella communa on Ambrosia artemisiifolia and Parthenium
hysterophorus at four constant temperatures. Tests started with 20 eggs for each treatment, 3 replications.
Values labeled by the same letter over the bars for each respective temperature indicate no significant
difference at the 5% level by Student's t-test.
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Table 5. Survivorship (%) from egg to adult of Ophraella communa on Ambrosia artemisiifolia and Parthenium

hysterophorus at four constant temperatures

. Host plant *Y
Temp.(C .
emp.(C) A. artemisiifolia P. hysterophorus
20 55.0 = 11.6 Ab 42.3 + 8.8 Aa
24 83.3+8.7TAa 53.3+£6.0 Ba
28 83.5+11.5Aa 59.2 + 8.7 Ba
32 32.3 £ 1.5Ab 20.7 = 1.7 Bb

* Observations stated with 20 eggs in each treatment, 3 replications.
Y Mean = SEM labeled by different capital letters in a row and by different small letters within a column
indicate significant differences (p < 0.05, Fisher’s LSD test).
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Fig. 2. Longevity of Ophraella communa on Ambrosia artemisiifolia and Parthenium hysterophorus at four constant
temperatures. (N=33, 25; 50, 32; 50, 35; 19, 12 on A. artemisiifolia and P. hysterophorus, respectively).
Values labeled by different letters over the bars for each respective temperature indicate significant
differences at the 5% level by Student'’s t-test.
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Fig. 3. Oviposition of Ophraella communa on Ambrosia artemisiifolia and Parthenium hysterophorus at four constant
temperatures. Values labeled by different letters over the bars for each respective temperature indicate
significant differences at the 5% level by Student's t-test.
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Table 6. Damage made by Ophraella communa on Ambrosia artemisiifolia and Parthenium hysterophorus in a

restricted space

Rate of damage (%) **

Days after release

A. artemisiifolia

P. hysterophorus

7 7.5+09A
14 55.0 + 5.0A
21 95.0 + 5.0A

5.8+ 0.9A
30.8 £ 2.5B
86.7+6.7A

Z Two pairs of adults raised from ragweed were released in one camp with 2 potted host plants, 6 replications for

each treatment.

Y Mean + SEM in the same row followed by different letters indicate a significant difference (p < 0.05, Student’s

t-test)

BE ?l’ 2T 14~21 [ m éuum:ﬁ
TR B TR R o %ﬁqfﬁﬁa YA
EURR IR PR T 2 = 3 Jﬁléj
AFFECE] = AR BB =T 21 P2
fit B3N PRCEA - AR = AT
&éu WY BRRE =T T A R
[y JE R LT 2 [ R S
IRIE TR T Rl > 745 1.8 (BEED §5 1.7
(BB Sh) RIHE > R~ Ja i YN HE R I 6
8.5 it (ﬁﬂf'l)*ﬁ’%+é GBS 5 5T 2 Y
SEIOE R AR B g 1 iR
YRR S 1.8 HEZ 1.7 44 1 25T 8 SHAE R
Bt SRR I (D) « e R 2
[ T e e e R M e
FORRETE R SIRAR EOT % T 9.9~11.1 K
> PR AR S H*é%vﬁ' T
mﬁﬂ“éﬁééﬁ I B A VR S ] S P R
Tl e el e
IR P 2 b i 5T 2 F 1 U
R B e SR F[rdi | F5A R g@lgrgu——gf? -
BECD > VIR PR BEE D 5T
21 FI{EER 0.3 & i AlEn F%{a I1ES e
AN E'gﬂ =S D 18 > 25714 |
W 1.5 & 5 57 21 FURRET RS R RIS

132 wEBEHF =T _BHE M

e TIEEE 117 & RSP E IR E‘}ﬁéﬁ?
i = 5 Jtr’"?kfﬂé’ iy BT~ F ﬂpﬁé?
G [l Y T URLERRE e R GRS puaT

~ [RRb R SR PR AL Y R T T [Y
FAFYAEAT () - ’?‘/ﬁé‘@rﬁ'gﬁ@ TR 0 2
e U3 F’&if S ﬁﬁ”&fﬁ?l PEJ%
RS R R R J%?Fﬂﬁ ’ uifélﬁi Vo feEN
SRS BT R RS VR 1D -

M~ EEE e ZREEN

ﬁ[ﬁ%ﬁﬁfF% ) TR SRR B
FI PRI 52 - b dedcl MRV A8 o3 a5
HET R E S PSR TR T E T I - FOR
B 3~5 PR TR BT
E"'%{F'ﬂﬁﬁ@?@ﬂ%@?ﬁﬁﬁz s g 2 ORISR
R 24 (LR R L T ERERAAETR R
S35y 3/20~5/40 = 4/60 - #-1[|%| 15.0~12.5~
6.7% [UBHFT I o HERSHISTRES -

W15 P S AR L SRR

DT OACHRERR S T VR

SR [ T BRI P ST
BT PURY B SRR [P R
FLE RPURECEIE D IR AR - fﬁ?ﬁ%ﬁ
T o El%‘“#r&#@ﬁz I“JFEP“E"[/F&;";H@‘[ dﬁﬁ}l Bl



12

A I A. artemisiifolia
10 - [ P. hysterophorus

No. egg mass / camp
o

>

A
A
2 -
ﬁ A
0 L L il 1
2 7 14 21

Days after release

BI #EDERNAREIZTEAERERRBRED

Fig. 4. Number of egg mass laid by Ophraella communa on Ambrosia artemisiifolia and Parthenium hysterophorus in
restricted space. Two pairs of adults raised from ragweed were released in one camp with 2 potted host
plants, 6 replications for each treatment. Values labeled by same letter over the bars on the same day indicate
no significant difference at the 5% level by Student’s t-test.
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Fig. 5. Number of adults of Ophraella communa on Ambrosia artemisiifolia and Parthenium hysterophorus in
restricted space. Two pairs of adults raised from ragweed were released in one camp with 2 potted host
plants, 6 replications for each treatment. Values labeled by different letters over the bars on the same day
indicate significant differences at the 5% level by Student’s t-test.
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Development and Reproduction of Ophraella communa
(Coleoptera: Chrysomelidae) on Ambrosia artemisiifolia and
Parthenium hysterophorus and its Potential for Biological
Control

Chin-Ling Wang', Chen-Shen Lai?, Feng-Chyi Lin', and Mou-Yen Chiang®*

! Applied Zoology Division, Taiwan Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung City, Taiwan
% Plant Toxicology Division, Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Wufeng, Taichung City,

Taiwan

ABSTRACT

Ragweed (Ambrosia artemisiifolia L.) and parthenium weed (Parthenium
hysterophorus L.) are two weeds of global importance. They seriously affect
agriculture, human and animal health, as well as the environmental
ecosystems. A substantial number of studies on the biological control of
ragweed have been conducted for decades, although the studies on parthenium
weed started more recently. Both these plants are invasive weeds in Taiwan.
Ragweed occurs mainly in northern Taiwan where their population is rapidly
decreasing, while parthenium weed occurs in central, southern and eastern
Taiwan, where their population is increasing. Chrysomelids, scales, mealybugs,
tussock moths, and leafminers have been found on both these weeds. Among
these phytophagous insects, the ragweed beetle (Ophraella communa LeSage)
is the most promising species for biocontrol. The temperature range for their
development was 20~32°C, their egg incubation period ranged from 4 to 10
days, larval developmental time was from 9 to 15 days, and pupation period
was 5 to 9 days. No significant differences were shown between immature
developmental times when fed on ragweed or parthenium weed under the same
temperature. The emergence rates and number of eggs laid per female were
higher on ragweed than on parthenium weed. At 28°C, females on ragweed laid
more than one thousand eggs, which is about twice the number of eggs laid on
parthenium weed. Our observations showed that ragweed was a better host for
this beetle to survive and reproduce. When two pairs of beetles were released
on either two ragweed plants or two parthenium weed plants, each about 25~
30 cm high, in a net tent of about 250 m?, the plants were seriously damaged
within 3 weeks. However, small-scale releasing of adults on potted ragweed
plants in an open field did not provide a satisfactory result. The adults tended
to fly away from the weed plants within several hours, and were unable to find
the other host plants. Biological control will only be successful if the released
beetles can establish and maintain a population on the host plants. Further
research is needed to develop proper release techniques, and to understand the
individual reactions and field population dynamics of this beetle.

Key words: Ophraella communa, Ambrosia artemisiifolia, Parthenium
hysterophorus, biocontrol
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