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Abstract Crofton weed gall fly  Procecidochares utilis has been used widely as a natural enemy to control
the invasive plant crofton weed Eupatorium adenophorum  but the effectiveness and mechanisms of crofton
weed gall fly in controlling and preventing the weed have not well been studied. In this paper we surveyed
parasitism of gall fly on crofton weed in ecosystems that had been damaged by crofton weed in the western
Panzhihua Prefecture Sichuan Province Southwest China. We studied the effects of the gall fly on the growth
and reproduction of crofton weed by comparing the parasitism rates of individuals and branches with different
ages in different habitats. The diameter quantity of blossom branches capitula and seeds between parasitized
and normal branches also were compared. The results showed that 1 there were significant differences p <
0.05 in the parasitism rates based on individuals 71.67% and branches 17.30% . There were on av-
erage 17.48 parasitized branches per square meter in the adult population branches with one insect gall ac-
counted for 92.30% of the total parasitized branches. 2 The parasitism rate of branches 20.27% in the
humid habitat was markedly higher than that in the drought habitat p <0.05 . 3 The parasitization rate of
branches differed significantly among individuals of different ages. Parasitism rates of seedlings 36.36% and
one-year-old individuals 21.56% were significantly higher p <0.05 than older individuals 13.50%

8.82% and 12.16% for two-year three-year and four-year old individuals . 4 Crofton weed gall fly had
no significant effect on the diameter of branches quantity of blossom branches capitula or seeds of crofton
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weed suggesting that parasitism of crofton-weed gall fly would not impact the growth and reproduction of
crofton weed.
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Table 1 The effect of parasitism on the quantity of capitula and seeds of Eupatorium adenophorum

Investigation parameters Parasitized Non-parasitized Sig.
Blossom branch 12.12+0.46 13.08 £0.42 0.125
Capitula 87.35+3.93 83.01+£3.97 0.437
/ Capitula per blossom branch 8.11+0.14 9.02+0.24 0.440
Seeds of adnation capitulum 58.05+0.55 59.25+0.51 0.111
Seeds of top capitulum 64.06+0.50 64.32+0.50 0.718
/ Mean seeds per capitulum 61.28 +0.47 62.01+0.45 0.266
/ Total seeds per branch 5401.48 +254.66 5163.52 +48.91 0.505
71.67%
0.320
~ 17.30
g 0.315¢ %
@ 0.310f [
4 o.305] | 1993 7.70%
g 0.3001 l l 0~1
©
8 0.295f 2~4
ot
a
® 0.290
i 0.285T
0. 280 L !
JE% 4 Non-parasitized F4H Parasitized 2003
3
Fig.3 The effect of parisitism on the diameter of branches
of Eupatorium adenophorum
3
3.1

1990b Bess & Haramoto 1958 Auld 1970
Sankaran 1973

1989



3 501

2003
1997 20
1990a 20 70 80
3.2
Agasi-
cles hygrophila
1989 Zygogramma suturalis 1997
2003
Crawley
1990
Keane & Crawly 2002
2003
2002
2003
1989
3.3
Elton 1958
Dodd 1961 3

Keane & Crawly
Maron & Vili- 2002
a 2001 Keane & Crawley 2002



502

30

2005

1996

— 2001

Auld BA (1969). The distribution of Eupatorium adenophorum
Spreng. on the far north coast of New South Wales. Journal and
Proceedings of Royal Society of New South Wales, 102, 159 -
161.

Auld BA (1970) . Eupatorium weed species in Australia. Pest Arti-
cles and News Summaries, 16, 82— 86.

Bennett PH, van Staden J (1986) . Gall formation in crofton weed,
Eupatorium adenophorum Spreng. (syn. Ageratina adenopho-
ra), by the Eupatorium gall fly Procecidochares utilis. Stone
(Diptera: Trypetidae) . Australia Journal of Botany, 34, 473 —
480.

Bess HA, Haramoto FH (1958). Biological control of pamadani,
Eupatorium adenophorum , in Hawaii by a taphritid gall fly, Pro-
cecidochares wtilis . 2. Population studies of the weed, the fly and
the parasites of the fly. Ecology, 40, 244 - 249.

Chen SB ( ), Guan DS ( ) (1994) . Biological char-
acter observation and biological control of Procecidochares utilis
Stone. Southwest China Journal of Agricultural Sciences (

), 7(4), 98 = 102. (in Chinese with English abstract)

Chen XD ( ), He DY ( ) (1990a) . Study on control
effect of Procecidochares utilis on Eupatorium adenophorum and
its evaluation. Journal of Weed Science ( ), 4(3), 1
— 6. (in Chinese with English abstract)

Chen XD ( ), He DY ( ) (1990b) . Study on the
strategy of biological control of Eupatorium adenophorum by using
Procecidochares utilis . Journal of Applied Ecology (

), 1, 315-321. (in Chinese with English abstract)

Crawley MJ (1990). Rabbit grazing, plant competition, and
seedling recruitment in acid grassland. Journal of Applied Ecolo-
gy, 27, 803 - 820.

Crop Integrated Pest Management of China ( )
(2002) . The control of Eupatorium adenophorum Spreng. http:
//www. zhibao. ent/newsview. asp. Cited 4 Apr 2005. (in Chi-
nese)

Da PF (

), Hong YQ ( ) (2003). Damage charac-

teristics of Imperata cylindrical and its recent development of re-
search and utilization. Forest Inventory and Planning (
), 28(1), 95-98. (in Chinese with English abstract)
Dai C ( ), Wei Y ( ), He DY ( ) (1991). A
study on effect of Procecidochares uiilis on control of Eupatorium
adenophorum . Journal of Weed Science ( ), 5(1), 24
—29. (in Chinese with English abstract)

Ding JQ ( ), FU WD ( ) (1996) . Biological con-
trol: using biodiversity to protect biodiversity. Chinese Biodiversi-
ty ( ), 4, 222 -227. (in Chinese with English ab-
stract)

Dodd AP (1961) . Biological control of Eupatorium adenophorum in
Queensland. Australian Journal of Science, 23, 356 — 365.

Elton CS (1958) . The Ecology of Invasions by Animals and Plants.
Methuen and Company, London, UK, 181.

He DY ( ), Liu LH ( ), Jing GF ( ), Wei
Y ( ) (1987). The safety testing of the tephritid gall fly,
Procecidochares utilis Stone. Chinese Journal of Biological Con-
trol ( ), 3, 1 =3. (in Chinese)

Information and Resource of Renhe District of Panzhihua (

) (2003) . The gerternal Situation of Re-
he. http: //www.pzhrh. gov. cn/ _ Html/ _ RenHeSituation. asp.
Cited May 2003. (in Chinese)

Keane RM, Crawley MJ (2002) . Exotic plant invasions and the en-
emy release hypothesis. Trends in Ecology & Evolution, 17, 164
- 170.

Liu LH ( ), Liu WY ( ), Zheng Z ( ), Jing
GF ( ) (1989) . The characteristic research of autecology
ecology of pmakani ( Eupatorium adenophorum) . Acta Ecologica

Sinica ( ), 1, 66 —70. (in Chinese with English ab-
stract)
Liu LH ( ), Xie SC ( ), Zhang JH ( )

(1985) . Studies on the distribution harmfulness and control of k-
upatorium adenophorum Spreng. Acta Ecologica Sinica (
), 5, 1-6. (in Chinese with English abstract)

Liu WY ( ), Liu TH ( ), He AJ ( )
(1991) . The effect of Procecidochares utilis on growth and devel-
opment, distribution of biomass of Eupatorium adenophorum . Ac-
ta Ecologica Sinica ( ), 11, 291 — 293. (in Chinese
with English abstract)

Luo Q ( ), Zhang W ( ), LiIN ( ) (2004) . Bi-
ological invasion of Eupatorium adenophorum Spreng. and its
current exploitation. Journal of Xichang Agricultural College (

), 11(2), 9 —11. (in Chinese
with English abstract)

Lu QG ( ). (1997) . The importance of classical biological
control to biodiversity protection. Chinese Biodiversity (

), 5, 224 -230. (in Chinese with English abstract)

Maron JL, Vilia M (2001). When do herbiviores affect plant inva-
sion? Evidence for the natural enemies and biotic resistance hy-

potheses. Oikos, 95, 361 —373.



503

Meng XX ( ), Feng JZ ( ), Zhou YJ ( ),
Wang FM ( ), Qumu LG ( ), Zhao CJ (
), Zhu YJ ( ), Yang H ( ) (2003) . Ecological

factor analyzing of the invasion of crofton weed in southwestern
Sichuan Province. Journal of the Ceniral University for Nationali-
ties (Natural Science Edition) ( (

)), 12, 293 -300. (in Chinese with English abstract)

0’ Sullivan BM (1985) . Investigations into crofton weed ( Eupatori-
um adenophorum) toxicity in horses. Australian Veterinary Jour-
nal, 62, 30-32.

Qiang S ( ) (1998). The history and status of the stuffy on
control weed ( Eupatorium adenophorum Spreng.) a worst world
weed. Journal of Wuhan Botanical Research (

),16, 366 —372. (in Chinese)

Sankaran T (1973) . Biological control of weed in India. A review
of introductions and current in vestigations of natural enemies.
In: The Second International Symposium on Biological Control of
Weeds. Rome, 82 — 88.

She YP ( ), Liang JS ( ), He DY ( )
(1988). The evolution of controlling method of Eupatorium
adenophorum. Journal of Weed Science ( ), 2(2), 39
—40. (in Chinese with English abstract)

Sun J ( ), Wang HL ( ), Wang DH ( ), XuB
( ) (2003). Summarize of controlling of Eupatorium
adenophorum . Yunnan Journal of Amimal Science and Veterinary
Medicine ( ), (4), 11 =13. (in Chinese)

Sun SZ ( ) (1994) . Preliminary report about biological con-
trol of Eupatorium adenophorum . Guizhou Forestry Science and
Technology ( ), 22(1), 42 -44. (in Chinese)

Sun XY ( ), Lu ZH ( ), Yu XJ (
WG ( ) (2005). Age structure dynamics of Eupatorium

), Sang

adenophorum populations and its implications for control. Acta

Phytoecologica Sinica ( ), 29, 373 - 379. (in
Chinese with English abstract)

Tang CJ ( ), Zhou S ( ) (2003) . Introduction to the
controlling and utilizing of Eupatorium adenophorum Spreng.
Journal of Sichuan Grassland ( ), (3), 7-10. (in
Chinese with English abstract)

Wan FH ( ), Wang R ( ) (1991). Achievements of
biological weed control in the world and its prospect in China.
Chinese Journal of Biological Control ( ), 7, 81

—87. (in Chinese)

Wang R ( ) (1986) . Current status and perspectives of biolog-
ical weed control in China. Chinese Journal of Biological Control
( ), 2, 173 -177. (in Chinese)

Wei Y ( ), Zhang ZY ( ), He DY ( ) (1989) .

Mass rearing of Procecidochares utilis . Chinese Journal of Biolog-

ical Control ( ), 5, 41 -42. (in Chinese)

Xia ZM ( ), Liu CQ ( ) (2002). The occurrence,
damage and control countermeasures of Eupatorium adenophorum
Spreng. in Guizhou. Plant Protection Technology and Extension
( ), 22(12), 34 —-35. (in Chinese)

Xiang YX ( ) (1991). The distribution, damage and advice
on control of Eupatorium adenophorum Spreng. Weed Science (

), 4, 10-11. (in Chinese)

Xu RM ( ), Ye WH ( ) (2003) . Bioinvasive— The-
ory and Practice ( —_— ). Science Press,
Beijing. (in Chinese)

Yang GL ( ), Sun YT ( ) (1993).

study on controlling Eupatorium coelestinum L. by using Proceci-

Preliminary

dochares utilis . Guizhou Agricultural Science ( ),
5, 42. (in Chinese)

Yang RX ( ), Lei CH ( ), Ye HG ( )
(1996) . The research report on the distribution and damage of
Eupatorium adenophorum Spreng. Panzhihua Science & Technol-
ogy ( ), (3), 17-22. (in Chinese)

Yang RX (
Eupatorium adenophorum Spreng. Bulletin of Biology (

), 38(1), 20-21. (in Chinese)

Yu XD ( ), Zhou HZ ( ), Luo TH ( )

(2001) . Patterns of damage by phytophagous insects on leaves of

) (2003). The badly damaging invasive plant-

Quercus liaotungensis . Acta Phytoecologica Sinica (

), 25, 553 —1560. (in Chinese with English abstract)

Zhang 7Y ( ), Wei Z ( ), He DY ( ) (1988) .
Preliminary study on biological character of Procecidochares u-
tilis. Chinese Journal of Biological Control ( ),
4, 1-3. (in Chinese)

Zhao GJ ( ), Ma YP ( ) (1989) . Investigation and

study on the distribution and damage of E. adenophorum in Yun-

nan Province. Journal of Weed Science ( ), 3(2), 37
—40. (in Chinese with English abstract)

Zheng 7. ( ), Tang JW ( ), Liu WY ( ), Chen
XD ( ) (1989). Study on effect of Procecidochares utilis

upon growth and photosynthesis of Eupatorium adenophorum .
Journal of Weed Science ( ), 3(2), 21 =24. (in Chi-
nese with English abstract)

Zhou S ( ), Tang CJ ( ), Zhang XY ( )
(2004 ) . The damage situation and control countermeasures for

Eupatorium adenophorum in Sichuan Province. Pratacultural Sci-

ence ( ), 21(1), 24 - 26. (in Chinese with English
abstract)

Zhou S ( ), Xie YL ( ) (1999) . Countermeasures and
general measures of controlling of Eupatorium adenophorum .

), 26

Sichuan Animal & Veterinary Science (

(12), 24. (in Chinese)



