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Study on combined application of arbuscular mycorrhizal fungi isolates
and plant growth promoting rhizobacteria in controlling root-knot
nematode Meloidogyne javanica in tomato under greenhouse
conditions
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Abstract

Efficiency of the application of two species from arbuscular mycorrhizal fungi, Glomus mosseae and G.
versiforme, and four plant growth promoting Rhizobacteria Pseudomonas fluorescens, Pseudomonas striata,
Bacillus subtilis and Paenibacillus polymyxa on the control of root-knot nematode, Meloidogyne javanica,
was studied. Based on our results arbuscular mycorrhizal fungi and plant growth promoting rhizobacteria
stimulated the growth of tomato plants and also reduced the severity of the disease caused by M. javanica.
Combined application of the tested biocontrol agents was more effective than their single usage. P. polymyxa
was more efficient in controlling M. javanica than other implemented biological agents so that this bacterium
could decrease egg number in the egg mass of M. javanica as 52% compared with nematode alone control
treatment. Likewise, the combined application of G. mosseae and P. polymyxa had the best effect to suppress
nematode, so that in this treatment J, population decreased as 59% compared with nematode alone treatment.
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Table 1. Mean comparison of tomato growth parameters in different treatments inoculated with arbuscular
mycorrhizal fungi, plant growth promeoting rhizobacteria (PGPR) and root-knot nematode Meloidogyne javanica
under greenhouse conditions

Treatment Shoot length Shoot fresh weight Shoot dry weight Root length Root fresh weight Root dry weight
(cm) (2) (2) (cm) (2) (2

M. j 61.00d 4250 e 10.25d 11.00b 69.00d efg 20.50 abc
Mj+ G m 89.25 abce 61.00b cd 21.25 abc 21.25a 47.50 hij 22.00 abc
Mj+G.v 88.00 ¢ 4575 ed 15.50 cd 18.00 a 39.00 15.25¢
M.j+P.f 91.00 abc 71.00 abc 19.25 abc 20.00 a 58.75 ghi 23.25ab
M.j+P.s 71.00d 57.00 cde 16.00 bed 19.50 a 45.25ji 16.00 be
M. j+B.s 93.50 abc 78.50 a 19.00 abc 19.00 a 62.25 fgh 22.00 abe
M. j+P.p 92.00 abc 76.00ab 19.25 abc 20.25a 77.00 cdef 22.75 abc
M.j+ G.m+ P.f 101.50 ab 81.50 a 23.00 a 22.25a 74.75 cdef 25.00 a
M. j+ G m+ P.s 92.00 abc 77.00 a 19.50 abc 19.25a 67.75 defg 22.00 abc

Mj+G m+B's 97.00abc 81.50a 21.75 ab 23.25a 90.50 be 22.00 abe
Mj+G m+P.p 102.00a 79.25 a 21.75 ab 22775 a 107.25a 27.50a
M j+ G v+P.f  90.25 abc 82.00 a 22.50 a 21.25a 64.00 efg 24.50 a
M j+ G v+ Ps 96.00 abc 74.75 ab 17.25 abc 20.75a 79.00 cde 19.75 abc
Mj+G v+Bs 8850bc 75.00ab 21.00 abc 20.00 a 81.75 cd 22.00 abc
M j+ G v+P.p  96.00 abc 78.75 a 22.50 a 23.25a 102.50 ab 24.00 a

M. j : Meloidogyne javanica
G. m : Glomus mosseae

G. v: Glomus versiforme

P. f Pseudomonas fluorescens
P. s : Pseudomonas striata

B. s : Bacillus subtilis

P. p: Paenibacillus polymyxa

Al o S5 e oSl 35 et ¢ I (613 e sl 1) a3 e iy L (slaSile LSD 05050 3l aslisal U
Values followed by the same letter are not significantly different using LSD test (P<0.01, n=4)

3 ol e Lo S 5l pams il e 3 s -
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2012

Y00
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Table 2. Mean comparison of growth and developmental indices of root-knot nematode Meloidogyne javanica on
tomatoes inoculated with arbuscular mycorrhizal fungi and plant growth promoting rhizobacteria (PGPR)

under greenhouse conditions

Treatment No. gall/lg No. egg mass/lg No. eggs/egg No. J2 n/100g Reproduction factor
root root mass soil (RF)
M j 27.25a 29.75 a 260.00 a 268.00 a 112.15a
M j+ G m 15.25 be 14.75 be 131.00d 129.50 be 18.77b
Mj+G.v 16.50b 17.75b 178.00 be 129.00 be 26.08 b
M. j+P.f 13.75 be 15.75 be 131.00d 136.00 be 24.94 b
M.j+P.s 16.25b 18.00 b 201.00 b 153.00 b 33.20b
M.j+B.s 14.50 be 15.25 be 128.00 d 129.50 be 24.69b
M. j+P.p 14.50 be 14.75 be 123.50d 129.50 be 28.51b
M. j+ G m+P.f 12.00 be 12.00 ¢ 119.00 d 120.25 be 21.75b
Mj+G m+Ps 14.75 be 14.00 be 120.75d 136.00 be 23.20b
Mj+G m+Bs 11.75 be 14.50bc 112.50d 118.75 be 29.58 b
M j+ G m+P.p 10.50 ¢ 13.75 be 119.00 d 107.50 ¢ 35.28b
M j+ G v+P.f 13.5be 15.75 be 112.50d 131.00 be 23.00b
Mj+ G v+Ps 13.00 be 17.00 b 144.50 cd 141.25 be 39.05b
Mj+G v+Bs 15.00 be 13.75 be 120.75d 126.00 be 27.63b
M.j+ G.v+P.p 12.75 be 14.00 be 130.00 d 118.75 be 37.57b

M. j : Meloidogyne javanica

G. m : Glomus mosseae

G. v: Glomus versiforme

P. f : Pseudomonas fluorescens
P. s : Pseudomonas striata

B. s : Bacillus subtilis

P. p: Paenibacillus polymyxa

Al e LSS Sl Sl 50 sles A ¢ LI (ols e sl ) Cla.w 53 alie Gy > L gla Sl LSD Osasl sl eslinad b
Values followed by the same letter are not significantly different using LSD test (P<0.01, n=4)

serine protease Ly 5 93 ) S )5 al. 2007)
& SL— ;lneutral protease Bae 16 yBace 16
Lds oIS 5 5w LIl Bacillus nematocida
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35 Solan ade Olss 53 ol g la 2S5
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