DOI ::;tm;/édx g&crg/) 1&?3032%.?017. 108181
W40 il oY o,led AF Al

(Meloidogyne javanica) & pax 8 &5 ads, &l J 28 s Bacillussubtilis » Trichoderma 31 4 4 g5 o5 5

Tyt 5 Ssly oyl D e Sbuag Canas SOl | e
Ju.@,.i.ﬁ waj:)é DK.;.;‘) ‘65)3L15 oAl gu_i.&ﬁ.ds‘.:f a)_/j ol =Y S)l.:..f...;‘b -Y f.,\.i)\ u»l;,i)lS—\

(WYAO et i s G20l Y0 (55,8 1l s '@)U)
GJVS’

sla el als ;s Bacillussubtilis g :SUs 5l aslis 53 of an 4 T. virens ; Trichoderma harzianum < ;S 53 Ol jan 3,558
CiS ojlae 3,5 (e i Osesl 3 S oLl K58 a8 olS st sl 58U 35 s Meloidogyne javanica LSles o5 sles
Dlasd 53 s s A5l 0¥ e 5 S e 5 0B s a5 (SO 4 b SU ekl Ol g 5 (2B el S
A V0 50 Ols a5 S kel (25 8 r_xpjp;y,ﬂffjgff (MD «lu>) B. subtilis 5 (T65 «la>) T. virens .S 5
S5 L S 0-Y e 3 Byl (ol o3, K03 S ol slaals ) e 3L 51 o0 L3 Ll 15 s el 4y o
R LS sl 53 G 5 4 o3 YA 50V/0 SA als 51 S =k S Lo 8 sles kS Ll s edds S3 lawlis
MD L 5SUoaslir a8 syls ol o SN allelS Lyl s ys (SO a8 sy slay 55U s s Lol ol dald a4 s £33
sl dn o Sl A AL e Dl Gl als b e lie o SSp S gy sl dgb s S al gk M ST sl Lty
et AL oS 3 sl Wl Jlazl 5 ALS (sladiges pr A5 e 55 i Sla s g el 458 B subtilis (5 S MD
338 eolgin ank bl i s a8 ad; Bl lpolew slaasle 2alS 3 TE5+HMD il Jles o1 5,50,
(PSS iy Bl 5 IS esa 5G5S glaels

Simultaneous application of two species of Trichoderma and Bacillus subtilisto control

root knot nematode (Meloidogyne javanica) on tomato
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Abstract

In the current research, simultaneous application of Trichoderma harzianum (T.Bl) and T. virens (T.65) species with two strains of
Bacillus subtilis (MD, Bs) were evaluated on reduction of Meloidogyne javanica pathogenicity indexes and improvement of tomato growth
factorsin a bioassay trial fungal culture extract and bacterial suspension were tested on mortality of second stage juveniles and egg hatching
individually and simultaneously. Application of T65 (T. virens) and MD (B. subtilis) caused 5 and 1.5 times enhancement in juvenile
mortality and egg hatching inhibition of M. javanica in comparison to control in laboratory conditions. Furthermore, roots of tomato
seedlings with 4-5 leaves were treated by mentioned combination in greenhouse. Comparing to control treatment of T65+ MD lead to
reduction of gall, egg and second stage juvenile numbers by 68, 57.5 and 38.3 % respectively. According to our results, efficiency
assessment of T.65+MD treatment on reduction of pathogenicity indexes in root knot nematode is recommended under natural condition.
Evaluation of tomato growth factors improvement in pot experiments revealed that MD bacterial strain has potential of increasing tomato
shoot and root length by 34 and 110 % respectively in comparison to healthy control. Therefore, it seemsthat MD strain is suitable candidate
for further research in the fields of plant hormones production and possible induction of resistance in plant.
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Table 1- Effect of two Trichoderma species and two stains of B. subtilis on larvae mortality and
egg hatch inhibition of nematode after 24 and 120 hour, respectively.

Egg hatch inhibiton after 120h (%)

Second stage juvenile mortality after 24h (%) Treatment

63.5¢c
67.5¢c
96a
85
92.5ab
70.5b
72b
99a
99a

20b Control

100a T.BI

100a T.65

100a Bs

100a MD

100a T.BI+Bs

100a T.BI+MD

100a T.65+Bs

100a T.65+MD

TBI :T. harzianum, T65: T. virens, MD: B. subtilis, Bs: B. subtilis

A2l o Ao ;3 70 a3 ls e Golel oslis 1L S Sls g 3T bl dizes S 2t 0 K Pla= glyls 45 gla Sile
Means in each column followed by the same letter are not significantly different at %5 probability level, using Duncan test.
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Table 2- Effect of two Trichoderma species and two stains of B. subtilis on pathogenicity indexes
of root knot nematode M. javanica after 45 days under greenhouse conditions.

Second larvae number (100 gr soil) Egg number (1 gr root) Gall number (1 gr root) Treatment

3525a 46250a 173a Control

200c 30850b 168a T.BI
1225bc 29350b 87bc T.65
2870b 20900bc 101bc Bs

125¢c 31575b 161ab MD

150c 12900c 70c T.BI+Bs
2675b 20425hc 81bc T.BI+MD
1350bc 3850ab 63c T.65+Bs
2175b 19675bc 56¢ T.65+MD

TBI :T. harzianum, T65: T. virens, MD: B. subtilis, Bs: B. subtilis

Means in each column followed by the same |etter are not significantly different at %5 probability level, using Duncan test.

iz glasles L3 M. javanica Lle 4 o3 01 [ 5 4 oS sy sla, 86 Kl anlin Y J g

SIS Lol 3 03 55580 5lda skl 681 5 Loys s 5 26
Table 3- Median comparison of growth factors of infected tomato by M. javanica using different treatments
of Trichoderma and Bacillus after 45 days under greenhouse conditions.

Root dry weight ~ Root wet weight Shoot dry weight ~ Shoot wet weight Root length Shoot length Treatments
0.171cde 2.51dcef 0.46ab 1.94ab 22.37cde 8.75bc (JLw dals
0.163def 2.36def 0.26c 1.35de 185de 8bc 031 dals
0.194cd 2.87cde 0.24cd 1.41cde 24.25cde 6.62bc TBI+N
0.125def 1.93¢f 0.22cde 1.22de 25.25cde 8.25bc T65+N
0.226¢ 3.59¢c 0.38b 2.32ab 20.5de 9ahc Bs+N
0.158cdef 2.4cdef 0.27c 1.84bcd 18.75de 9.37ab MD+N
0.106ef 2.11def 0.21cde 1.08e 19.5de 8.37bc TBI+Bs+N
0.134def 2.07def 0.2cde 1.42cde 34.5bcd 8.12bc TBI+MD+N
0.115def 1.37f 0.17cde 1.19cde 12.5e 9abc T65+Bs+N
0.09f 1.2f 0.12e 1.09% 21.75cde 7.75bc T65+MD+N
0.303b 4.95b 0.37b 1.53cde 59a 6.25bc TBI

0.226¢ 3.35cd 0.15de 1.12e 47.25b 7.62bc T65
0.127def 1.81ef 0.21cde 1.08e 40bc 6c Bs

0.497a 6.46a 0.51a 2.35a 47b 11.75a MD
0.154cdef 2.13def 0.2cde 0.83e 28.5bcd 6.37bc TBI+Bs
0.361b 5.79b 0.4b 1.95ab 31.25bcd 7.37bc TBI+MD
0.118def 2.34cdef 0.19cde 1.46cde 34.25bcd 8.75bc T65+Bs
0.119def 2.19def 0.16de 0.86e 30.75bcd 6C T65+MD

TBI :T. harzianum, T65: T. virens, MD: B. subtilis, Bs: B. subtilis

Al o Ao 530 o 53l e Gl sl L - STls Oga5T lal s S 2ie G S Bl gls oS sla Sl
Means in each column followed by the same letter are not significantly different at %5 probability level, using Duncan test.
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