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Classic Biological Control of Invasive Alien Mikania micrantha Weed
by Puccinia spegazzinii
S. S. Tzean

Department of Plant Pathology and Microbiology ° National Taiwan University
Abstract

Mikania weed was accidentally introduced into Taiwan in 1980 or so. It spread
rapidly from south to north, devastated the agro-forest vegetations and ecosystem.
Control of the invasive alien weed mainly relied on physical slashing and chemical
herbicide. However, due to the distinctly quick growth rate and huge amount of seeds
produced and readily spread character, successful control cannot accomplish easily. In
light of the successful examples by classic bio-control of the invasive weeds using
rust fungi in Argentina, Chile and Australia, we introduced the natural enemy of
Mikania weed, Puccinia spegazzinii from Commonwealth Agricultural Bureau
International (CABI), UK. The population of the rust was built up in AVRDC, Tainan.
After the bio-safety proved based on the host specificity test, and approval by Bureau
of Animal and Plant Health Investigation and Quarantine (BAPHIQ), the rust was
released in Kao-Hsiung County in May 2008. The released rust established and
infected the Mikania weed in fields in nine southern and central counties, covered
4,500 square kilometer area. Preliminary investigations revealed that humidity rather
than temperature played a key role in influencing the Mikania’s susceptibility to rust.
In the eight set-up permanent monitoring sites in Chiayu, Tainan, and Kaohsiung, the
population of Mikania weed, which initially severely infected by the rust, was notably
repressed, whereas those originally exhibited lower infection severity by the rust,
under conducive humid environment, the symptom obviously became noticeably
distinct. Long-term monitoring of these experiment sites will continue to estimate the
efficacy of the bio-control strategy. We anticipate the population of the invasive weed
can be suppressed and the balance of ecosystem restored eventually. Furthermore, to
promote the perception of the ecology and control of Mikania weed, a workshop was
held in Forest Bureau, Council of Agriculture, in April 22, 2013. The seminar evoked
an enthusiastic discussion and exchange of ideas and research experiences, which

enlighten the perspective control strategy of the notorious weed.

Keyword: Mikania weed, classic biological control, Puccinia spegazzinii
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Sequences producing significant alignments:

Accession Description & :it: cc?\ﬁ! e A va%ue .'%;:‘
EU851148.1  Puccinia spegazzinii strain R160 285 ribosomal RNA gene, partial sequ 1720 1720 100% 0.0 99%
EUBS1150.1  Puccinia spegazzinii strain R189 28S ribosomal RNA gene, partial sequ 1716 1716 100% 0.0 95%
GU836637.1  Puccinia cnici-oleracei 285 ribosomal RNA gene, partial sequence 1605 1605 100% 0.0 97%
DO354516.1  Dietelia portoricensis internal transcribed spacer 2, complete sequen 1598 1598 100% 0.0 97%
AY222048.1  Puccinia silvatica voucher TUB 011528 large subunit ribosomal RNA g 1589 1589 100% 0.0 97%
GUZ36634.1  Uromyces trifolii 285 ribosomal RNA gene, partial sequence 1580 1580 100% 0.0 97%
D0354513.1  Puccinia menthae internal transcribed spacer 2, complete sequence; 1565 1565 100% 0.0 97%

-~ = ~ 12 28S rRNA # 51/ 730 NCBI e sb } v $f2 %% o L % 07 0 3 F
R %‘%A\ 72 %Iﬁipﬂﬁmf@“ % Puccinia speqazzinii ¢* #8 & 3%

33



WL e~ 4 4] Puccinia crupinae 2 B+ (A) # BHE ¥ 25 for i (B) ¢
BHEJFRAHREHLEFH -

20124 9H |

%]
’

BEEE (4 2758 43277 2 & - N23°0016.5", E120°38'50.2")

34



RN Y XY YT T

E120°33'33.18" ; (B) N23°13'58.41", E120°33'48.00" ;

iR

E120°33'53.13" ; (D) N23°14'36.69", E120°34'11.38" -

5.N23
6.N23

§ 3 N23

BlL- s "B s EEPTRETZH T
AFEE2ZHRE > SIS ERTORZERR 28 ABEDR L HF)

35

1.N23°
2.N23"
3.N23°
4.N23"

7.N23"

5 Rl

13'52.42",
13'58.41",
14'10.63",
14'36.69",
"0528.60",
06'00.00",
0445.21",
“04'30.42",

Fh o i d B R

E120°33'33.18"
E120°33'48.00"
E120°33'53.13"
E120°34'11.38"
E120°3345.14"
E120°33'39.80"
E120°36'04.82"

# % o (A) N23°13'52.42",
(C) N23°14'10.63",

S5 S T
S S e S

)
&)
%)
(& &)
(&d)
(&%)
(&)

E120°3628.84" ( &4 )

2K TE o



Bl A~ % - (N23°13'52.42", E120°33'33.18" ) 2 TR 35 W1 42 46 7 B % 2 1) -

2@“12-’3‘—11}%
B4 ‘a v KRR QL\;;%T\ Hp 2Rl % 1 (N23°13'52.42", E120°33'33. 18") 2012
FERITEAFRERZ SN -

@ L ‘ﬁ < ’}\E 91\3;%—5\ ﬁﬂ_p_ Pl E 2 (N23°13 58.41", E120°33'48 00") 3+ 2012
"I"}}% /%W fi‘w-)i %IL °

36



3 5

)

I

-—

-

=

- A IFFARL AR P ES A8 P ipmd s g2 B FE
> (A-B) Xylaria sp ; .(C-D)Diaporthe helianthi ; (E-F) Phoma sp. °

37



Bl - A2 EFRABZAY - A2 P fgf:}{;;ﬁﬁg\%’g.:“.iﬁ‘ Zlak
(A-B) Pestalotiopsis sp. ; .(C-D)Nigrospora sp. ; (E-F) Colletotrichum
gloeosporioides ; (G-H) Botryosphaeria sp. °
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Bl-Lt= 44 E A%+ A% - (A) Pestalotiopsis
mangiferae; . (B)Phoma sp. ; (C) Colletotrichum gloeosporioides; (D)
Plectosphaerella sp. °

Bl-Ltwe ¥ #A8% R 1LiR]5# < 1G : inoculated group ; NIG : non-inoculated group °
(A) Corynespora cassiicola (4 days after inoculation ) ; (B) Phoma multirostrata
(4 days after inoculation ) ; ( C ) Diaporthe phaseolorum ( 6 days after inoculation ) ;
(D) Botryosphaeria rhodina ( 3 days after inoculation ) ; (E ) Phomopsis sp. (6 days

after inoculation ) ; (F) Nigrospora sphaerica (7 days after inoculation ) °
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NIG 1G
W=+ 1 ~BERAR RILRIEE1G : inoculated group ; NIG : non-inoculated group e
(A-C) Nigrospora sp. (4 days after inoculation) ; (D-F) Phoma sp. (4 (D)~ 7
(E)~10 (F) days after inoculation ) ; (G-I) No.20111026 4 * # 4 (5 days after

inoculation ) ;5 (J-L) Phoma sp. (3 days after inoculation ) °
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Biology, impact and control of Mikania micrantha in the Pacific

Michael Day
Biosecurity Queensland,
Department of Agriculture, Fisheries and Forestry,
GPO Box 267, Brisbane, Qld 4001

Michael.Day(@daft.qld.ecov.au

Abstract

Mikania micrantha is an aggressive vine native to tropical America that has
become a major weed of many Pacific island countries, growing up to 1,300 m
asl. It flowers prolifically and can produce up to 170,000 seeds/m?, which are
dispersed by wind or on fur of animals or clothing. Seeds can remain viable in
the soil for up to seven years. Plants can also readily shoot from nodes of
stems or fragments. Mikania can grow up to 2 m/month in ideal conditions of
full sun and adequate water but growth and flowering is reduced in shady
conditions. It is particularly a problem in agricultural areas where its rapid
growth allows it to quickly smother and kill crops such as bananas, papaya
and taro. In plantations, it can smother cocoa, coconut and oil palm, reducing
productivity by as much as 50%. Control is mainly through hand-pulling or
slashing. However, control is short-term as plants regrow from fragments and
waste left on the ground. There are effective herbicides which offer good
control but these are usually used by plantation owners and other commercial
enterprises. Biocontrol was first investigated in the1970s, with surveys
conducted by CABI in Central and South America. Following host specificity
testing, Liothrips mikaniae was released in the Solomon Islands and Malaysia
but failed to establish in either country. A new project, targeting pathogens
began in the late 1990s, with surveys by CABI conducted in South America.
The rust Puccinia spegazzinii was released in India in 2005, following the
testing on 111 plant species. The rust was also released in China in 2006,
following the testing of an additional 60 plant species. The rust was
subsequently released in Taiwan (2008), PNG and Fiji (2009) and Vanuatu
(2012). Different strains of the rust vary in their damage to mikania found in

different countries. For example, the rust strain from Trinidad was released in



India while the strain from eastern Ecuador was released in China, Taiwan
and the Pacific. The rust has established in all countries except India and
China. In PNG, it has spread up to 37 km and is beginning to have an impact
on plant populations. It is hoped that the rust will keep increasing in

population and thus offer relief to land holders trying to control this weed.

Keywords: Mikania weed, ecology, control, management
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Abstract

In Taiwan, there are more than 400 kinds of naturalized plants, which
have serious impact on the local agricultural production and ecological
environment. Our study focused on the distribution of the invasive alien weed
Mikania micrantha H.B.K. in Taiwan, and monitored the status of its spreading
and damage. Meanwhile, we set up sample points to investigate the periods of
blossom and fruit of the Mikania and their characters of growth. M. micrantha
is a kind of climbing vine plant, which has widely spread to the low altitude
forests, farms and wild lands of central, southern and eastern Taiwan.
According to our investigations, in 2011, there were 19,856 ha of lands are
damaged by M. micrantha in Taiwan covering 18 counties and cities. Most of
the damage occurred in Taitung, Nantou, Chiayi, Pingtung, Hualien County,
and Kaohsiung City. The damaged lands are mostly in hill slopes, forest land,
abandoned lands and badly managed orchards and betel nut farms with an
altitude under 1,000 m. Vertical distribution is spreading from plain fields, low

altitude slopes to medium altitude mountain areas.

Key words : Invasive plants, Mikania micrantha, Distribution
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Mikania micrantha: plant characteristics and control strategies
Abstract

Herbarium collections show that Mikania micrantha was in Taiwan in 1980s. Its
correct status was identified in 2001. This species has invaded into most areas in
Taiwan and causing serious damages on agriculture and environment. This
article present reviewed information of characteristics on seed germination,
vegetative growth, flowering, plant contents, populations and species comparison.
Subsequent parts content control strategies on cutting, chemical, biocontrol and
habitat management. Most information is based on field investigation and

research of Taiwan and south China. Some personal opinion is also presented.

Keywords: Taiwan, invasive species
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Using Puccinia spegazzinii to control Mikania weed in Taiwan, India and
China

M. N. Tseng,l'2 T W. Huang,1 P.W. Yu,* S. H. Chiu, S. C. Chang,1 Y. C. Chou,*S.P. Ly, T.
C. Huang,2 R. Pena,* C. A. Ellison,” S. S. Tzean!

'Department of Plant Pathology and Microbiology National Taiwan University.
’Kao-Hsiung District Experimental Station, council of Agriculture. *Tai-Tung District
Experimental Station, Council of Agriculture. *Asia-World Vegetable Research Center,

Tainan. *Biological Science, Commonwealth Agricultural Bureau International, UK.

Mikania weed was accidentally introduced into Taiwan in 1980 or so. It spread
rapidly from south to north, devastated the agro-forest vegetations and ecosystem.
Control of the invasive alien weed mainly relied on physical slashing and chemical
herbicide. However, due to the distinctly quick growth rate and huge amount of
seeds produced and easy spread character, successful control cannot be
accomplished easily. In light of the successful examples by classic bio-control of the
invasive weeds using rust fungi in Argentina, Chile and Australia, we introduced the
natural enemy of Mikania weed, Puccinia spegazzinii from Commonwealth
Agricultural Bureau International (CABI), UK. The population was built up in AVRDC,
Tainan. After the bio-safety proved based on the host specificity test, and approval by
Bureau of Animal and Plant Health Investigation and Quarantine (BAPHIQ), the rust
was released in Kao-Hsiung County in May 2008. The released rust was established
and infected the Mikania weed in the fields in 9 southern and central counties,
covering 4,500 square kilometer. We anticipate the population of the invasive weed
can be notably suppressed and the balance of ecosystem restored eventually. India
and China also introduced P. spegazzinii from UK, after scrutinous host specificity test,

the rust was released and estimation of control efficacy was undergoing.

Keyword: Mikania weed, classic biological control, Puccinia spegazzinii
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