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ABSTRACT: The root-knot nematode (Meloidogyne incognita) caused root knot disease of several economic
crops. This research aims to evaluate the potential of antagonistic Streptomyces-PR87 to control root knot nematode
under laboratory condition and determines the suitable application to tomato root knot disease on under green house
condition. The results showed that the culture filtrate of Streptomyces-PR87 obtained from 7 days old culture in
Arginine glycerol mineral salt broth at concentration of 50, 75 and 100% significantly inhibited egg hatching of
M. incognita at average of the number of second-stage juvenile (J2) larvae per 5 egg masses with 37.67, 6.67 and
3.33 larvae of J2 per 5 egg masses, respectively compared of 136.33 J2 from 5 egg masses in distilled water. The J2
larvae were completely killed within 48 hours by the 75 and 100% of Streptomyces-PR87 culture filtrate solutions.
In green house condition, all application methods of antagonistic Streptomyces-PR87 significantly reduced root gall
index and number of egg per root system of two varieties of tomato (Sida and Petlanna 731) compared to disease
control treatment. For variety Petlanna 731, all application methods including drenching with culture filtrate, or
drenching with cell suspension or using Strep-peat moss mixed in medium and before transplanting were decreased
the severity of root knot disease by 46.80 20.00 and 36.00%, respectively, and number of root knot nematode eggs
retrieved per root of tomato plant were decreased by 33.36,19.10 and 37.36%, respectively, compared to disease
control which as well as chemical nematicide treatment was decreased 22.73%. For tomato var. Sida, the most
appropriate application method to control root knot disease was drenching with culture filtrate or drenching with
cell suspension decreased root knot disease by 46.11 and 10.18% and decreased eggs per root system by 66.88 and
52.34% compared to disease control.

Keywords: Actinomycetes, biocontrol, root-knot nematode, tomato nematode
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Table 1 Effects of culture filtrate from Streptomyces -PR87 to percentage of Meloidogyne incognita egg

hatching and J2 mortality.

Treatment Hatched egg J2 paralyzed (%) after J2 recovery (%) after
No. J2/ Hatch inhibiton 24 (hr)’ 48 (hr)’ 24 (hr)' 48 (hr)'
5egg mass'  after 3 days (%)
CF0% (deo) 136.33 a 0 1.10c 1.10d 0.00d 0.00c
CF25% 92.33 a 32.27 22.20b 33.30b 77.20b 83.10b
CF 50 % 37.67b 72.37 94.40a 100.00a 24.40c 74.40b
CF75 % 16.00 bc 88.26 97.80a 100.00a 0.00d 0.00c
CF 100 % 6.33 ¢ 95.35 100.00a 100.00a 0.00d 0.00c
AGMB 105.33a 22.74 0.00c 16.70c 100.00a 100.00a
CV % 22.84 - 8.96 9.66 23.43 18.10

% Hatch inhibition = {(No. of J2 hatch in dH20 - No. of J2 hatch in Treatment.)/ No. J2 hatch in Treatment} x 100
% J2 Mortality = {No. of mortal J2 / total number of J2} x 100
% J2 Recovery = {No. of recovered J2 /total number of J2} x 100

'Means within the same column with a common letter are not significantly different at P < 0.01 by DMRT.
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Table 2 Effects of Streptomyces -PR87 on infestation of Meloidogyne incognita in two varieties of tomato plant.

Treatment var. Sida var. Petlanna 731
Root gall Reduction No. egg/root Reduction of Rootgall Reduction No. egg/root Reduction
index'  of root system'  eggsoverD index'  of root gall system’ of eggs
gall over (%) over D (%) over D (%)
D (%)
CD 1.10cd  34.13 6.59 x 10°c 77.99 1.78 bc 28.80 1.79x10* cb 22.73
CFD 0.90d 46.11 9.92 x 10°bc 66.88 1.33¢c 46.80 1.45x10*c 37.36
SCD 1.50bc  10.18 1.46 x 10*b 51.34 2.00 ab 20.00 1.87x10* b 19.10
SPD 210a -25.75 2.35x10%a 21.47 1.60 bc 36.00 1.45x10*c 37.36
N 0.00 e 0.00 0.00 d 0.00 0.00 e 0.00 0.00 d 0.00
D 1.67 ab - 3.00x 10%a - 250a - 2.31x10"a -
C.V. (%) 15.45 - 17.86 - 13.65 - 10.28 -

'Means within the same column with a common letter are not significantly different at P < 0.01 by DMRT.

D = disease control

Table 3 Effects of Streptomyces -PR87 on growth in two varieties of tomato plant.

Treatment var. Sida var. Petlanna 731

Plant height ~ Fresh shoot Fresh root Plant height ~ Fresh shoot Fresh root

(cm)’ weight ()" weight (g)' (cm)’ weight ()" weight (g)’

CD 92.30™ 31.50 b 3.12b 93.70™ 32.00™ 4.22 ab
CFD 94.20 38.50 ab 6.11 ab 97.20 40.00 6.42 a
SCD 84.70 48.00 a 5.37 ab 92.75 35.00 293b
SPD 89.45 41.00 ab 7.96 a 89.50 38.00 4.07 ab
N 95.30 40.00 ab 3.23b 82.95 31.50 254 Db
D 85.50 32.00 b 5.51 ab 97.30 41.00 5.99 ab
%C.V. 6.90 14.63 30.55 12.19 24.59 29.38

'Means within the same column with a common letter are not significantly different at P < 0.01 by DMRT.

a L4
agluaziansal

e Streptomyces PR-87 {ilsz@ninn
Tunnsfudiantsiineanannlduazainfeaussesd
2 nsldiAeuslansniylatinstaian Feanaiiing
N1AINA19 secondary metabolites Adedanldas
aaNNNUENITARIUIEHI NN TN Aelue g
AGMB fienaulusiaienlmfadnasanisinann
anld wazasfinfiflquisivhden J2 18lnanse
AdnafiuTis e wli Streptomyces avermitilis
(Jayakumar, 2009) FadanarsuILTaFIs L

J2 wasldinautlassnilunasidiiianassuusn
= =3 o % o a A
N1 A lfansysuniaialsas Nl urean s @amn s
waranaunuldresldineulassnlusassuusn
Iaaldunnseainnsldanseinianldiaautas
Ao P ~ P
s nUuitin T usy n19NN9INA MU
\Ta Streptomyces-PR87 31alAuA I8N TN A
fiseaninanlunisacuantsasndulanngy
4 4 Ly x oy
stluuudu enallasunannludaudfeaged
417 secondary metabolites waniluBunamnn
% Yy 1y = ,
wianldegudn ReduansznusianisWnaanann
Taaaaldinautlassniy wazsinsaaausseasi 2



KHON KAEN AGR. J. 41 SUPPL. 1: (2013).

Tuguusnildadlilunszanmagauldsniandn
amdey X a ey X A e o &
nesudanldimadevsalduoamenas luiae
o ds o y v oo =
Annea NeeserAadasnauiidlunisUiusaiasey
WnFunnluanimuandanseusniauazian
1lanea1s secondary metabolites aanuluszAu
AdaududuRaswasanisduganisinlanay
2160 J2 [wReaiundmenunisasuanlinew

daasniu M. incognita Taeldansuanuanesas

U84 Streptomyces griseus subsp. griseus NANTL
Fanilgn wdatiniieliunu 30 44 armnsnandnuau
dnnaznguldnesléinautloasiniu se 1 nfuaes
NNzl ALS 68.0 LA 76.8% ATNATL (Sousa
etal., 2006) a9 lafnNnLHaNANT DA NETagI L
weansauAntsa i lunz@ama nsldiaani
aa e A =
mlugluuuasuaruaasimagvzaguuuAnue
= ¥ e % Y X X A
aduualtinAndNs gL uutinaeade Wesann
\T8 Streptomyces-PR87 @111 ANINUIUAS
lUlMdeegluAntazsausnie armnsonanans
. prp W
secondary metabolites Muansznuseldineudles
snuulsasinesaliiag ufﬂﬂmﬂﬁfﬁmwﬂ@mﬂdm
miﬂgmu“ WAy Lﬂuieﬁu@uj mmmmmfammm
Tiﬂwwmmmm mimum‘umﬂmmmuim
geeimeanuda (nasinl, 2545) fluntaiiiy
dsz@ninmlunisasuaulsrdu wenwmiiaann
nsdaaTunaTAulnressunzi@ema ann
e Ane. e v d  eone
uan1sden ldsoniuaufinaaiuldinendes
M. incognita NIWANTUIZNNU 1 1ABY LUIN
nsldidia Streptomyces-PR87 AauAnlsAsINLN
1euzdamAluaninulatlgnasnasaiiiunig
AaLATzezNanlaen1s AT LI UADELTAR 2D
\T® Streptomyces-PR87 ANAN OD 1NNI1 2 T4
Haunwdelszunns 10° Talatl/ua. salausu
v [ % o Y v
ndmn 7 4 wazaalausundsdnalgnlludn
nndilaniauasy 6 el ina TS unaesae
Streptomyces WenafNazlanilanaans secondary
metabolites 8ANN1AAINUILIBI AL RBUNBI NN
Nazidnvinanaiglugdaesniaasoiule (vegetative
stage) vi3an17wmznan luidlmeinue anaNiy

219

f;"ml,wq:ﬂﬁqéquﬁumﬂ%ﬁqL%faﬁwmmmﬁuu@m
gnraudetlan way 14 e Streptomyces-PRE7
Tugtluungesansuatusetimagsalauduiia
Tunn 3 danel daulundasidlaifinnsldide
Streptomyces-PR87 wadiiloyvnlinaudassn
tnpnsldtiaeTadide Streptomyces-PR87 14
‘Eﬂuﬁuﬁ@uuﬁﬁqLﬂ'mL%@Lﬂmwwqﬂﬁﬂmﬂmﬂ%
g‘ﬂ LLUU@’]?LL”]JQ‘LA@@EIL"H@"{L%@ Streptomyces-PR87

ANUDLIAM

naeuddeilAFunisaiuayuaingudide

Al ry A Ao A
wAlulag TN W eNTINERsINe AT gNANEEY
WWANLIALIRULNUFINAL TATanIsdaLddunng
23elugANANHILAZNITWEUINUIINE AR 4T
W R 29981INITUAUZNITNNIINIRANANEN

LANANTA9DY

WD S99MLLIYANA. 2545, Streptomyces AnfAni
209n19AUANTIANT lALEIRE. Lriunwes 30: 20-27.

Dicklow, M.B., N. Acosta and B.M. Zuckerman. 1993. A
novel Streptomyces species for controlling plant
parasitic nematodes. Chem. Ecol. 19: 59-173.

Eisenback, J.D. and H.H. Triantaphyllou. 1991. Root-knot
nematode: Meloidogyne species and races.
P.191-274. In: W.R. Nickle(ed). Manual of Agriculture
Nematology. Marcel Dekker, Inc, New York.

Jayakumar, J. 2009. Bio-efficacy of Streptomyces avermitilis
culture filtrates against root knot nematode,
Meloidogyne incognita and reniform nematodes,
Rotylenchulus reniformis. Karnataka J. Agric. Sci.
22:567-571.

McSorley, R., K.H. Wang and G. Church. 2008. Suppression
of root-knot nematodes in natural and agricultural
soils. Appl. Soil Ecol. 39: 291-298.

Siddiqui, Z.A. and |I. Mahmood. 1999. Role of bacteria
in the management of plant parasitic nematode.
A review Bioresour. Technol. 69: 167-179.

Sousa, C.S.da, A.C.F. Soares, M.S. Garrido.da and
G.M.C.O. Almeida.de. 2006. Streptomyces in the
control of Meloidogyne incognita in tomato plants.
Pesquisa Agropecuaria Brasileira 41: 1759-1766.



