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Table 1. Analysis of variance of Growth indices of tomato infected with M. incognita treated with Probio 96 and

Kitoplas
Mean of Square (MS)
Sour_ces of df _
Variance Fresh shoot  Dry shoot Height Fresh root Dry root Length
weight (gr)  weight (gr)  shoot (cm)  weight (gr) weight (gr)  root (cm)
Treatment 7 95043.54**  760.85** 1576.34**  1134.34**  248.34** 236.94**
Error 24 238.6 41.81 61.31 18.61 3.63 8.86
Total 31 — — — — — —
F Value - 40.77 18.7 26.35 63.89 31.47 27.9
cv - 12.98 15.76 9.16 7.35 6.87 11.57

** Significant at 1% probability level

M,miidu;,\cb);,uu;u**

NS 5% 4us bodd Hles M. incognita 4 o3 T (S5 paa 8 sy gl o ls 5 Kks awlin —Y Jgi
Table 2. Comparison of means of Growth indices of tomato infected with M. incognita treated with Probio 96

and Kitoplas
Fresh .

Treatments shoot Dr_y shoot Height Fre_:sh root D_ry root Length
weight (gr) weight (gr)  shoot (cm)  weight (gr) weight (gr)  root (cm)

Control 24634 33,97 bed 72.25¢ 53.84 21.38 @ 19.25
Chitosan 350.85bc 4573t 81.5 be 60.86 @ 23.95 @ 23.75 o

B. subtilis 548.61 2 48.19 b 98.75 b 81.672 38.422 36.75 2

Subﬁﬂ;‘m’e;;b e 35828  66.42° 122253  67.520 3760 35.5

Chitosan+Nematode 204,55 ¢ 31.53 « 84.75 b 47.8¢ 24.17 e 225
B. subtilis+Nematode 31521  44.43%c 84.5 be 57.74 % 27.79tc 22.75 o
Sub%rl‘i';isﬁg;];&) e 428.68 " 45.09 be 85.75 b 72.68 @ 34.88 28.75 b
Nematode 176.57 ¢ 19.08 ¢ 53.25 265 18.34 4 14.25¢

According to Tukey test, means with similar letters in each column were not statistically different at 5%

probability level
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Table 3. Analysis of variance of pathogenicity indices of M. incognita on tomato under the influence of B.
subtilis and Chitosan

Sources Mean of Square (MS)

of df The
Variance number of  Egg mass

The number of
egg (in 1gr root)

Larvae population Gall
(in 100 gr soil) Index

galls
Treatment 3 622.83** 572.25** 28147098.73** 712563.06** 8.19**
Error 12 4.29 5.42 831108.44 3591.31 0.75
Total 15 - - - - -
F Value 159.02 113.75 33.77 19.91 177.74
cv - 1151 15.91 20.87 20.80 8.51

*%*
Aoy &S5 Jla| e 3 l3 e
** Significant at 1% probability level

0358 5B subtilis L5t couw K34 S 53 M. incognita ke o5 les gl ol 5 K0ls aulin—F Jgd

Table 4. Comparison of means of Pathogenicity indices of M. incognita on tomato under the influence of
B. subtilis and Chitosan

The Larvae
The number of . Gall
Treatments number of  Egg mass egg (in 1gr root) population Index
galls 99 g (in 100 gr soil)
Chitosan+Nematode 16° 100 3068.5° 235.8° 3b
B. subtilis+Nematode 13 be 8.25b 3031.3° 2115° 3b
Chitosan+ B. c b b b c
subtilis+Nematode 9 75 3055.75 207 2
Nematode 362 3252 8347.32 48752 42

LI (5513 gme L3 A 3 gy oz peba )3 05 o 53 alie g o b s ke ¢ S5 0 905T ol
According to Tukey test, means with similar letters in each column were not statistically different at 5%
probability level
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Abstract
The root-knot nematode (Meloidogyne incognita) on tomato (Solanum lycopersicum Linn.) is one of the most

important plant pathogens, causing economic damage worldwide and in Iran. In order to biologically control this
nematode, after nematode multiplication on the susceptible tomato variety (Early Orbana Y) and obtaining a
pure and abundant nematode population, the plants were irrigated with a solution of 3 per thousand Probi 96
(containing Bacillus subtilis) and Chitoplus (containing chitosan). After 45 days of applying the treatments, the
seedlings were transferred from the greenhouse to the laboratory, and growth indices such as fresh and dry shoot
weight, shoot length, fresh and dry root weight, root length. Also, disease indices such as the average number of
galls, the number of nematode egg masses in the root, the number of nematode eggs in the root, the number of
second-stage juveniles in the soil, and the gall index were measured. The results showed that the use of B.
subtilis and chitosan, either alone or in combination, led to an increase in plant growth indices and a reduction in
nematode pathogenicity indices. Therefore, based on the results obtained in this study, it can be concluded that
the use of these compounds is suggested as one of the effective strategies in an integrated management program
for root—knot nematodes in tomatoes.
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