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Abstract

Antagonists, Streptomyces-15 and Trichoderma harzianum were selected from laboratory test
on inhibition of Ralstonia solanacearum, the causal agent of bacterial wilt of tomato. The two antagonists
were then evaluated for control of the disease in greenhouse. In each potted soil planted to tomato were
inoculated with R. solanacearum at concentration of 2 x 10° cfu/ml at 5 cc/pot and with or without
3,000 eggs of root-knot nematode (Meloidogyne incognita) per pot. Treatments of antagonists, single
or combined, composed of Streptomyces-15 cultured in peat moss and T. harzianum cultured in
steamed sorghum grain substrate, each amended at the rate of 10 g/pot. The fungicide copper oxychloride
was also used as a compared treatment. After 4 weeks, the results showed that T. harzianum gave better
control of the disease than Streptomyces did. Combined treatment of the two antagonists produced
greater disease control effect than single one. However, The presence of nematode reduced the
efficiency of the antagonists. Copper oxychloride could not reduce wilting incidence of tomato.

Treatments of the antagonists showed no effect on fresh shoot weight of tomato at 4 weeks.

Keywords: Antagonist, bacterial wilt of tomato, Ralstonia solanacearum, root-knot nematode,

Streptomyces, Trichoderma harzianum
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Treatment #1130 11glsa R.
solanacearum (R) (T1-T10) 1 'waduviuasy
vougeluinas 5 na/nszens, treatment H1%0
Ufilndudazsiia (S w3y T1, T3, T6, TS uag T
W%y T2, T3, T7, T8) 1 "efiaseuny quing lu
WBnar 10 n$u/nszans, treatment 1l “ideurlow
(N) (T5 - T9) 1 uvauaselnh lufmas 10
Na./n3ena (3,00014/n52019), treatment i1 15103
(C) (T4, T9 1" 1siafiiuadonliudr TuSmas 50
NA/N3AN, Uag treatment ﬁrﬂu check (T11) 1'
Yhnduilshige 5 wa/nszan

Jananszanaluuldzluiseunaaes
laenluufas treatment YOIUADLE 1NN 4 ATZON
1i3afn samniu

U AR _ &4
2.5 msliuiinuagilanzideya

7579 auUBIMILAzIUinMsIANlTA
N ot awasy 4 “Yad aznuuanuguuse
m3inalsa (Wen 5 Mudull) vesuras treatment
(4 fu vivo nszan) WunesiFudmaifnlsa Gail:
We0 1 AU = 25%:; 11197 2 U = 50 %; e 3 AU
= 75 %; uag Wl 4 U = 100%

Table 1 Treatment compositions with different test materials for studying efficiency of two antogonistic

microorganisms on control of bacterial wilt of tomoto in greenhouse condition.

Treatment Pathogen Amount/pot Antagonist/ Amount/pot
Chemical
T1=R+S R. solanacearum 5 ml suspension  Streptomyces- 15 10 g substrate
T2=R+T R. solanacearum Sml suspension 7. harzianum 10 g substrate
T3 =R+S+T R. solanacearum 5 ml suspension  Streptomyces- 15 10 g substrate
T. harzianum 10 g substrate
T4=R+C R. solanacearum 5 ml suspension copper fungicide 50 ml application
dosage
T5=R+N R. solanacearum 5 ml suspension - -
M. incognita 3,000 eggs
T6 =R+N+S R. solanacearum 5 ml suspension  Streptomyces- 15 10 g substrate
T7=R+N+T R. solanacearum 5 ml suspension 7. harzianum 10 g substrate
T8 =R+N+S+T  R. solanacearum 5 ml suspension  Streptomyces- 15 10 g substrate
T. harzianum 10 g substrate
T9 =R+N+C R. solanacearum 5 ml suspension copper fungicide 50 ml application
M. incognita 3,000 eggs dosage
T10=R R. solanacearum 5 ml suspension - -
T11 = check - 5 ml distilled - -

water
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3% Duncan’s multiple range test (DMRT) @28

NANISANE

1. nna evdse nEnmwveanreyaunsdujilng
luvesjiidns

woURilnd Strepromyces na 2 lolsian
v o X v
fusawe 1kglsn (R. solanacearum) lGAUNOINS
AGMA lagnl MAaTuNA Strepromyces-15 #

wnalvainined Nn Strepromyces-87 e
o3 TZC 1w 2 lelsian fudado mqlsa
Igeanhuuenns AGMA (] fsmnguuens
fivinalan) (Table 2)

{0 Bacillus BFP02 uiewns NA uag
TZC uduze 1vglsalddos (el fidnaguy
2 nsHvnaLAa) (Table 2)

L‘%ﬂ T. harzianum, Wag Trichoderma-17
(T-17) vues PDA wag TZC uag T. asperlilum
vuewns TZC wsaduduge 1mglsaldlng
{Reeify Streptomyces 1 2 lolsian vuens TZC
"W Trichoderma-4lsi wnsadudase 1nqlsald
(ivsngiael Hetu) vuemsidsaders 2 siia
(Table 2)

Table 2 Inhibition of Ralstonia solanacearum by antagonistic microorganisms Streptomyces,

Bacillus and Trichoderma on some selective media.

Antagonists

Selective medium

Inhibition zone (@ mm)

Streptomyces Strep-15 AGMA 22.8
Strep-87 " 17.2
Strep-15 TZC 10.4
Strep-87 " 10.2
Bacillus BFP029 NA 6.2
TZC 5.6
Trichoderma T4 PDA 0
T.17 " 10
T. asperellum " 6
T. harzianum " 10
T4 TZC 0
T.17 " 9.6
T. asperellum " 9.4
T. harzianum " 9.6

AGMA = arginine-glycerol mineral salt agar; TZC = tetrazolium chloride agar; NA = nutrient agar;

agar.

PDA = potato dextrose
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L%ﬂﬂﬁﬂﬂﬁ Streptomyces wag Tricho-
derma spp. WONUNABININAULUDINT PDA 1Az
AGMA lidnagindudfiinddedu (lddsngd

o

! iAeduiEnamiiseUfilnene 2 wui)

2.1z “wsnmasmugulsafisndioaly mmiSeu
TGN
2.1 Wannmsvealsa
Tu “Uaniusn treatment fiialsaifien

T ¥
A A

Wenn (1A 50%) léun treatment AF1FO w9
15@ (R. solanacearum) nwagly mwmﬁﬁt%ﬂﬂﬁ‘ﬂﬂﬁ
1150 1513 (R ¥30 T10 uag R+N 30 TH) W5u
d‘d ,&’ a S ¢ 1a Cs) ¢ I o a
treatment NH1F0AUNIGURTnENWeTIBUA M3ifa
lsatlesnn uag treatment NIMIE 15100 (R+C

39 T4 wag R+N+C v30 T9) 1Aalsa and1 M3
1513eUfillny (Fig. 1A)

Tu*davin 2 msiialsaienden
WNYY treatment MAAlsAINA (AN 60%) laun
treatment 9 I1iFoURAY (T4, T5, T9, T10) naz
Hire Streptomyces ugill ytaaul}lﬂﬂﬂfjﬁm (R+N+S

- 4 A 4 da

¥ T6) MAnlsmnnil afAe treatment NHMWZ
3o nmglia (T10) Faiwefiudmsiinlsai
93.75% 1N1A “Uaniusaninalsa 68.75%
(Fig. 1B)

T e 3 anuguussveslsaiiingy
1A treatment 1agRzlu treatment 71 l3ifiFe URTIng
AwaNtay (T4, Tb, T9, T10) wenaniuly

da au X Lo
treatment NAMN3E1F0 Streptomyces 981987 (T1,

1 week 2 weeks
100 100 T1=R+S
% 1A o] 1B T2 =R+T
80 80
T3 =R+S+T
e 70 s ™
= =]
g 60 £ 60 T4 =R+C
2 2
= o T5=R+N
z 40 T 40
® 3 ® 3 T6 =R+N+S
2 20 T7 = R+N+T
10 4 10
T8 = R+N+S+T
0 0
TI T2 T3 T4 T5 T6 T7 T8 T9 TI0 TIl T T2 T3 T4 TS T6 T7 T8 T9 TI0 Til T9 = R+N+C
treatment comparison treatment comparison TI0=R
T11 = Check

3 weeks

4 weeks

% wilt of tomato

ENEEEEEEE
% wilt of tomato

TL T2 T3 T4 T5 T6 T7 T8 T9 TI0 TIl

treatment comparison

T3 T4 TS T6 T7 T8 T9 TI0 TIL

treatment comparison

Fig.1 Wilt incidence of tomoto after treated with the pathogen Ralstonia solanacearum and
antagonistic microorganisms Streptomyces-15 and Trichoderma harzianum or copper

fungicide in a greenhouse test.
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T6) 1inlsa anNmM3lE Trichoderma o8 1ie (T2,
T7) Tngamezidledl] “fourlevotiy (R+N+S ¥ie
T6) Lﬁasl%!,%aﬂﬁﬂﬂﬁs'mﬁ’u (R+S+T #38 T3,
R+N+S+T ¥ie T8) wodidugmsiinlsamniims
13130 Streptomyces 9801087 (Fig. 1C)
manannmveslsaifienTeaiionsy
4 “Yosf nuh treatment #liFFoURTaeldud
T4, T5, T9, uag T10 inalsa 93.75 - 100%
"2 treatment ﬁﬁmﬂ%t%ﬂﬂﬁﬂﬂﬁ Streptomyces

1] = d'd Y A "y
981AY uag treatment Nl 1Aeurasagdie
lhitalHixe Streptomyces p8IAYY WiolEim
Trichoderma (R+N+S nag R+N+S+T) Hio3idud
mafalsa asuiy msls Trichoderma T mwi
=) Y A T v a ! d‘ a
§il "ideurlovegiindie maAalinvs anduie il
1" doudesifivadntios wumsls 15iadl copper
fungicide (R+C, R+N+C) lai nnsaaiuqulsald
(Fig. 1D) (Table 3)

Table 3 Effects of antagonists Streptomyces (S), Trichoderma harzianum (T) and root-knot

nematode (Meloidogyne incognita) (N) on wilt incidence caused by Ralstonia solanacearum

(R) and growth of tomato at 4 weeks in greenhouse.

Treatment % Wilt Fresh weight (g)
T1=R+S 87.50 ab 6.49
T2 =R+T 56.25 be 4.12
T3 =R+S+T 43.75¢ 5.11
T4 =R+C 93.75a 4.18
T5=R+N 100.00 a ND
T6 = RtN+S 93.75a 4.55
T7=R+N+T 63.75 abc 5.28
T8 = R+N+S+T 81.25 ab 4.44
T9 = R+N+C 100.00 a ND
T10=R 100.00 a ND
T11=W 0.00d 6.51
C. V. (%) 22.44 -

Means within column followed by the same letter are not significantly different at P > 0.01 according to DMRT.
C = copper fungicide; W = distilled water; ND = No data due to early death of plants.
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2.2 waveuailfilnduazl “noures
sndudeanuzuusIvelsalieITgInasn sy
wulnveanziomea

dy a A d 1a

HavouseyaTEIURTndlumsmuaN
Tsaendeniionsy 4 Yo wuh mslHiselfilng
Streptomyces (R+S) anaNuguusavedlsalaiiia
ianties vasMFoUfilad Trichoderma (R+T)
auaulsaldd (P<0.01) mslEisedjilndsinaumna
2 #ia (R+S+T)

v X a 2 i < A Ay o oA

MslfFesiafer ednlsnaaniiod] “ineudss
983N (R+N+S, R+N+T, R+N+S+T) sz nsam
Tumsmuanlsalagiseljilndezanas Tagmmns

saaamsiaalsalaunnnii

ﬂ’lﬂ‘fﬁ%ﬁ) Streptomyces 28191787 (R+N+S)
Tsi wnsamvanlsald (Table 3)
151a3 copper oxychloride wi laddi
1" 1douresian (R+N+C, R+C) Ald 1nsaananu
uuseveslsaille
m3liFeufinlifinadensniay
muTnvesdunzifema lugas 4 “Uawiing eu iile
guntwiin avesdu (Table 3)

a 4
AU

nnmma eulufewftims WeUdilng
Streptomyces-15 Uag Streptomyces-87 é’fué‘?u%ﬂ
119130 (R. solanacearum) 1aduuems AGMA
Taeit Streptomyces-15 §udaige 1unglsaldnnit o
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