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wilt of banana
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eubense, fusaffgy yellows of shallot caused by
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@lsarium oxysporum f.sp. cepae, fusarial wilt and
i%"st of chrysant_basal stem rot on oil palm caused
éy Ganoderma _ﬁ, white root on rubber tree caused
éy Rigidoporuggmicroporus, black pod disease on
éacao caused _5=Phytophthora palmivora, club root
§_T crucifers catﬁied by Plasmodiopohora brassicae,
antrachnose G chili pepper and of papaya,
Botryodiplodia got on citrus, white rust of
chrysanthemum.__

Chemical %ﬁtrol in plant disease has some
negative eCOI’\QQﬁC, social and ecological impacts.

In addition, con@)mer awareness on environment

caltBral development. Research on biological contro

ation of Zbiocontrol agent is carried out through two ways-
f@l-based reute, with each strength and weakness is
il control f fungal plant diseases is still promising,
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BIOLOGICAL CONTROL OF FUNGAL PLANT DISEASES IN INDONESIA

Suryo Wiyono and Meity S Sinaga
Faculty of Agriculture, Bogor Agricultural University, Bogor, Indonesia.
Contact Author: suryow@hotmail.com

) ABSTRACT

lant diseases are major diseases providing economic loss in various crops in Indonesia. Biological
plays an important role to overcome those diseases. The paper discusses the current status, strategy,
' facing and the future of biological control in context of Indonesian
| has been done in universities and research centers,
eveg registered biocontrol- agent products and number of applied antagonists by farmers are still limited.

sg of biocgatrol agent by farmers e.g. Trichoderma harzianum and PGPR (plant growth promoting
diseases of various commodities is also described.

state-community-based route and
elaborated. Development and application of
although it faces some technical, policy and

ords: bioloé_cal control, Indonesia, PGPR, Trichoderma, problems, strategy
x

both national and international increase make
chemical control did not has wide acceptance.

aspect is that all active

Other important
ingredients of chemical fungicides are imported
from abroad,. Relying control strategy on fungicide
will make dependency on foreign countries, thus
weaken the national economic independency and
furthermore national sovereignty. Therefore the use
fungicide will of microbial fungicides especially those
with Indonesian-origin microbes can strengthen

national independency in agricultural inputs.

STRATEGY OF BIOLOGICAL CONTROL OF
PLANT DISEASE

:

Strategy of biological control can be divided into two 4‘
I

groups i.e. the utilization of indigenous microbes by

means habitat management and introduction of

selected antagonists

Enhancement of indigenous antagonists throu
habitat management

Some agronomical practices affect  diversity.
abundance, dominance of certain groups of soil
microbes in soil and also on phyllosphere. Somé
technique are crop rotation, organic mulching, s
solarisation and selective nutrition application 1
13,19, 26, 29]. Organic mulching could suppre
leaf blight of tomato caused by Phytophtho

infestans with efficacy rate 60%, it associated
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Z]

}Bup fpf Trichoderma and Gliocladium, mycorrhiza,
easts%antagonists, endophytic  fungi, antibiosis
;;:terigand lytic bact@qa, and plant growth promoting
: :abegg;teria‘ Q
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Tricho8erma and Glioéladium

E &

1S ggpup probably
(<

=rmerd in Indonesia.—TrichodermalGliocladium is a

the most widely applied by

2 @)

‘ent Siocontrol agents and used extensively for
= —_—

==ds "and soil-born%‘?diseases. It has been used

ccessfully against B?thogenic fungi belonging to

ous  genera, viz.  Fusarium, Phytophthora,
==noderma, Sce/%tium, Rhizoctonia, and
=fotrichum. Agégonism mechanism of

Trichoderma and Gliocladium are comp
antibiosis, lytic enzyme production and som
also induced resistance. The two antagonists
advantages easy to be mass produced with
and cheap media, it make them to be most
used antagonist in Indonesia. Common prc
using soil fungi are poorly characterized is
formulation make

undeveloped relatively

application doses, and the need of cont
additional organic matter amendment to suppo

live and survival.

Arbuscular Mycorrhizal Fungi (AMF)
AMF can act as biocontrol agent, by protecting
from plant pathogens through: better host nutri
improving nutrient status of the plant, competit
infection/colonization sites, increased plant d
metabolites: chitinase,

phenolics, gluc

peroxidase, phytoalexin, higher lignification
AMF

intensively studied in Department of Plant Proi

xylem, stronger vascular system

Bogor Agricultural University and effective &

-several plant pathogens, Fusarium oxyporun

cubense, Ganoderma boninense, P. palr

Botryodiplodia sp.

Yeasts Antagonists
The use of yeast s as biocontrol agents &
various fungal plant diseases is widely repoi
abroad. Yeast is promising to be develop
natural

antagonist due to features grow

resistance against desiccation and ultra
radiation therefore make it possible for foliar dis
control and post harvest horticultural dis:
Antagonistic mechanism of yeast varies, but
competition and induced resistance, Research |
Department of Plant Protection Bogor Agric
University show that some yeasts Cryptoc
albidus, Pichia guilliermondii can effectively «
fruit rot of mango caused by Boiryod
theobromase [30]. Field application of other
Cryptococcus terreus affectively control petal bl

dendrobium caused by Curvularia palles

—
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oEsrdeaytic fungi is newest group of biocontrol agent

:aé?wé plant diseases developed in Indonesia and in
t@ea_/%lqt Tight interaction of endophytic fungi with
%%&?n%e advantage for its use as biocontrol agent,
@rgisgérg;e in plant and minimum adverse
e_%mirc%ngsntal effects.  Antagonistic mechanism is
mia%ig'%]tibiosis by producing toxic substances into
gagt gsé;e and induced resistance. Curvularia lunata
%%@jges effective control club root of cabbage [1]
%@sgarge hypha aEainst chili antrachnose [23].
83z 2
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éni glsgs bacterig is also widely studied and
weRped by res@rch institution and universities in
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ugd'

te
It has advantage i.e.

P
A
o)

induces systemic resistance of

Bl
g

el
JO%D|
49C

adial plant parts such as chili anthracnose, rice blast,

o

whgte rust of chrysanthemum. PGPR is developed
arf? widely disseminated by Piant Clinic of IPB (Bogor
A%icultural University) to farmers through numerous
acg%vities [27]. lncﬂ;%‘c;:ed systemic resistance by PGPR
m2ke possible fqr';controlling viral plant diseases [21].
Tégére are numefeus species and strain of PGPR j.e.
P

Pgeninacillus polymixa.

fluorescens and

strain  seudomonas

pw n

RESEARCH AND/DEVELOPMENT

R%search on devglopment of microbial biofungicides
in Indonesia 'h‘,as been done for long time ago
carried out by vafious institution i.e. Universities with
Dept of Plant :‘_Protection, Dept of Microbiology,

Research Center. under Ministry of Agriculture,

Plantation. Diverse biocotrol agents has already

investigated consist soil fungi, mycorrhiza, yeasts
antaonists, endophytic fungi, antibiosis bacteria, lytic
bacteria, and plant growth promoting rhizobacteria
Regarding to the steps, research on microbial
fungicide e in Indonesia published in last 10 years in
National Seminar of Indonesian Phytopathological
Society, that is the most
frequently studied (34 % of topic),

fluorescent pseudomonads (29% of topic). Moreover

show Trichoderma

followed by

most of the research was carried out up to the stage
of green house testing /ad planta screening. It was
very rare (6 of 82 or 7.3%) the development up to field
testing and technology of mass production and
formulation ( 2 of 82 or 2.4%) [18].

convergence research on biological control of fungal

Intensive and

plant diseases is need on discover of new
isolates/species of antagonists, physiological and
molecular and also biocontrol performance in various
agroecosystem, development of mass production and
formulation technology. Other issue in R & D of
biocontrol agent, the involvement of private sectors in
research on biocontrol is very low. This make slow

development for commercialization.

DISSEMINATION OF BIOCONTROL AGENTS

There two ways for dissemination of biocontrol agents,
firstly is a state-driven through national, provincial and
regional plant protection institutes, and bio-agent
posts (managed by farmers). Second way is through
private companies in which only limited microbial
pesticides has registered in Ministry of Agriculture,

and sale commercially.

Commercial-based production and distribution

Till now, the number of microbial pesticides registered
by Pesticide Committees Ministry of Agriculture of
Republic Indonesia is very few i.e. only 4 brand the
total active registered ingredients is 261 fungicides
only 4(1.5%) [2]. Those four with a.i Trichoderma ana
Gliocladium. The route has advantage with sufficient
Problem arise on produc

quality insurance.

registration, microbial pesticides is treated same as

Research Centéﬁy under Association of State-owned
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synthetic

N o
D@Lgsggpic_l:ps, even in finishing step of product
je@e@@?ﬂgm, in which  Generally, does not have

Table 1 and Table 2. These table show the
effectiveness of microbial pesticides is relatively high

(42-90%).

35 Q Q@ Q . o
sd‘%p&r&frgrrtstate source. The problems may cause Table 1. Research and Application of Trichoderma
32 ® 9 . . ) . 1
ihg risrbar af registered biofungicides is very low. Lzl s [
c >S5 0O Efficac
3225T . ) R . Disease | Pathogen y Rate Step Reference
Stgt@- %‘ogngumty production and distribution (%)
—br Bl : o : Clubroot | Plasmodioph | 60 |Wide-scale Plant Clinic of
g ?%\%ys for dissemination, firstly is a state- o skl il i
dr cabbage application Document
geo girgugh national, provincial and regional plant (Cipanas- (2011)
orgiedtigne ifstitutes, and bio-agent posts. Bioagent Cianjur)
383 s (= (9 Basal Ganoderma Wide scale Plant Clinic of
:%tgﬁgﬁf en Hayat% are managed by farmers stemrot | boninense application IPB
= =g ca ) ) of oil palm Document
graug Ula;?j@:hmc of BB actively play important role (2011)
<. 2 0 9 NON . . . Stem Phytophthor 65 |Field Trial and [27]
n %n%:@tgol%gent drssgmlnatlon through cooperation blight of | & capsici o
-8 o : SO . chili application
Wi I
g}%lgﬂg;ﬁotedon lgstltutes and also local plant ot (Tegal)
C igic%@;téérs 1= PIar;i;Clinic of Tegal, Plant Clinic of Rice blast | Pyricularia 73 |Field Trial 3]
5 0 o grisea
-aga a%sed on oursknowledge on the success of
= el : ' . . e
migrobigl gesticides pra,:Suctmn by farmers groups for  Table 2. Field Trial and Farmers Application of PGPR
- . O
"g_r @ use, the Zproduction in local farmer — ™
= =3 AL 3 Diseases Pathogen Reference
CO per%ﬁgs may be Eromlsmg in the future. The E rate (%) P
< 8 ) ) - -
sirilar grgblems was also faced by biocontrol agent Antraknosa- Colletotrichum 54 |Wide scale [27, 20]
=3 85 = Cabai sp. farm.ers.
or&ductiprithrough cooperatives in Cuba, ensure the application,
3 =3 o IPB Plant
Jimribupog and.- availdbility for farmers ‘in. Cuba, Clinic
2 209 m Network
itoug ffaced qualitgproblem [16]. Antraknosa- | Colletotrichum | 75.25 | Field Trial 28]
o 87 o) pepaya gloeosporioides
§ €3 =
(=g = % 7 .
THE AEPEICATION BIOCONTROL AGENTS BY S el i i e
g
E Qo l . Botryodiplodi 45 |Farmers Plant
D %rse‘gs@mes and isolates of microbes are used by thoet%c;o,'ﬁfaéa Field C“ni:c,f
B 3 Application IPB
=i§erssas microbial fungicides. There are four groups (,\ﬁggetan) i
8. T . . . : .
2f Snicr@es of biocontrol agent i.e. rhizospheric/soil : _ = G0y
NS C] Karat Putih- | Puccinia 58.89 | Field Trial [11]
%| gntibiosis-bacteria, plant growth promoting Krisan horiana
=)
nizoba&eria (PGPR). Some species of Trichoderma, Blast of | Pyricularia 87 [Field Trial 3]
: =4 i j e . Rice grisea
=nd Glcladium are w(amples of soil/rhizospheric
=
ungi &hich widely uSed by Indonesian farmers to
5 PROBLEMS

~ontrol E‘iany soil-born%iseases (stem blight of chili,
(=

“=m & of peanut, Wik of tomato). Moreover, the The use of microbial pesticides is limited due to some

z‘t:iosé bacteria suchi-as fluorescent pseudomonads reasons. Species and genetic diversity of applied
g

isolates has made sometime inconsistent result.

n2s mog limited application by farmers, generally also

:‘:antzblling soil-borng-diseases. Technique of mass production and formulation

‘he':_use - microbg pesticides in Indonesia has ensuring quality and storability are also still problems.

~romising result. TheB & 1o available data of the Institution disseminating and producing microbial

- ber of applying farmers in Indonesia. Number of pesticides still has problems in ensuring the product in
=rmers assisted by %nt Clinic of IPB applied

microbial pesticides azi efficacy rate is depicted in

mass scale, therefore availability of ready-for used

microbes pesticides is still a problem.

i
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PROCEEDING OF THE INTERNATIONAL SEMINAR

E AND FUTURE PROSPECT

o

cé@.
a8

Badre

lnc§ G éawareness of people on environment, the

préséﬁ@égo% some diseases which can not be
a>33e@e ¥

co§t@ll dgr,c_?emically, and conducive governmental
c a3

pc%i;cg' §u§p6;rt are driving forces for development and
o529 =

us%s&‘q% Bigobial pesticides. Massive campaign of
Fars e

: >0 . -
ck%rglcggpastmdes ghd problem of continuity of
S @_y?ar tge main inkibiting factors. The invention of

El

species Q:I,Jr isolates of biocontrol agent,

=)

gua

gﬁw
igY yanjas n
q-61%pP

55

r%é@h C ppropriai} formulation are still important
aé% f%éc%ﬁdemia ofg'universities. Improvement of
s‘gpé}é gﬁgchanism %_‘_and national roadmap on
bg%%{ge deve!opn%nt are needed to push the
néti'ongvgde-use of rﬂorobial fungicides. Nowadays,
ré_sea%rg devE]_opment, dissemination,
c@mn?ﬁré’nalization SZe conducted by various
iéstiu%o@% with variot-lfs step of product development,

Q
ently fragmgnted and poor synchronization.
Y

U1
B4
ugp

at

Bep 1
o
=
ISHU
atu

eB to provide §igniﬁcant impact of biological

Y

=
gahu

. Pos . . ! ]
n agrlcultngral, industrial and economic

ent, Indonésian government should have a

B {ngliaqRuo)
-5
nsBAU
u@;n

oad map of biopestcide development.
[14]

s of microbial antagonist i.e. viable market

a

=
o

upu
wis

stated the requirement for

odp
489

Il et al

opdug; undod
3
d ‘tol

N

e,8high performance and consistency, safety,

abi3
gphytes, minimal capital cost, cheap and easy to

B§iinud

ty, product differentiation, indigenous microbes,

%) UIZ]
ﬂdil 1,
e

=

prodgce, and appliw using conventional technology.
Regégding to the fL%xre, special strategy should be
buil® to gear (0e development of microbial
bioféngicides in ﬁresearch and development,
proc%ction stratedy) positioning of
instigjtions and co%'ucive government policy. Better
res%rch policy, %ss production technology and

improved productiéi distribution will favor the wider

governmental

use of microbialQ_qungicides and also microbial

pesticides.

on
pathogenicity on peanut. Bull HPT 1253-59(in
Indonesian)

* 10. Kloepper JW (1993) Plant growth-promoting
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