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Table 1- The results of analysis of variance of the growth parameters in three peach rootstocks in different treatments
inoculated with Bacillus subtilis and Bacillus cereus and Meloidogyne javanica

Mean of square Ol o (WSSl

a0 . .
p s2lad el Al
)y pslio it N 5 s Ny
SOV DF Jsb Foiy SR og Jsb ron S (39
o Shoot Shoot Shoot dry Root Root Root dry
length fresh weight length fresh weight
(cm) weight (gr) (ar) (cm) weight(gr) (9r)
Bacteria s\, ) 233.3* 31.7¢ 12.9* 369.5* 66.7¢ 17.4
Nematode sl 1 718.2% 155.5# 64.1% 139.5+ 75.1 18 99.6*
Variety 3, 1 3460° 13.9° 8.8° 2295.2° 558.2 1r5.2¢
ia* FIRE
Bacteria* nematode ke #.s S0 ; 52 13.3% 475 196.4¢ 262.3¢ 76.2
Bacteria *Variety (¢ SU s o3 ns
- y d)‘s d rvi) 4 13.2 20.9 7.7¢ 76.6° 122.9% 44+
Variety *Nematode 5l # o3, ) 213.4* - 147
. . & 5.3$ . ns . .
s Sl Bloiw o) 4 12.8m 16 L6 . 220.7% 5 ge
Variety*nematode*bacteria 79 5.gns 14.7% 6.9* 1713 ) )
error yislojl (sllas 14.9 1.1 .6 8.4 115 4.2
CV% 14.6 24.6 328 134 30.1 32.7

Data are means of five replicates
*: significant difference at 5%,. ns: no significant difference
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Table 2- Mean comparison of the growth indices in three peach rootstocks in different treatments inoculated with Bacillus
subtilis and Bacillus cereus infected to Meloidogyne javanica in greenhouse conditions

Treatment o Mean of square  wSibe
Jsb 5039 0 F0i s
il a3lw adyy Jgb A X 02
) St wiled Shoot Shoot a8l Root Root R
Variety Bacteria  Nematodea . fresh Shoot length fresh Root dry
Cg weigth dry (Cm) weight weigh
(Cm) (gn) weigth (gn) t(gr)
gr)
- 36.8¢ 3.6% 1.8hiig 24fee 9.9gddf 4 geof
+ 32.2¢¢ 2.3hig 1.7hiig 20.69 13.7¢ede 8.90¢
&52‘”'1“_ 85 - 43.52 9.82 6.42 32.7° 14,14 7.99c
Helendri R 40 3.1M 1,709 28.10 16.5% 10.9°
BC - 34.3¢ 6.5b¢ 4.6° 28.24c 9.5¢ehgf 4. 769t
. 265" 2.6 15tk gk 133xc 8.5
- 12.14 3.6% 2.20efg 13.4N 2.3% 1.5
+ 8.3 2.1hig 1.09ik 26.9¢% 19.5P 10.7°
_ kj dc dec bc edc edf
GE677 16 5 - 3.% 31.2 13 5.4
BS + 11.7% 1.9Mi 1k 22.6% 10,3edof 6.5¢8dc
- 22.3" 6° 3.6dbe 38.42 28.18 14.82
BC + 16.8) 7.4b 3.9bc 25fde 12.16df 7.1¢8dc
- 206 470 26%0 101 14.01% 2.06"
+ 20.5" 1.1 .66 10.2 7.4ihdi 4 5egnf
e BS - 33¢ 5.74 2.9defc 13.06" 5.6k 2.6i"
Shorabi + 28.1¢f 3.5% 2.1hf9 10.9 8.6nof 5.3¢edf
BC - 34.6° 4.6% 2.1hifg 14.2h 5.02ik 2.9ianf
+ 27.3f 1.21 .69 10.3' 6.5 ihaik 3.3ignf
BS: B. subtilis
BC: B. cereus
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Values followed by the same letter are not significantly different using LSD test (P<0.05, n=5)
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Table 3- Mean comparison of the growth parameters of M. javanica on three peach rootstocks inoculated with Bacillus
subtilis and Bacillus cereus in greenhouse conditions
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Introduction: Plant-parasitic nematodes, especially root-knot nematodes, cause a lot of damage to most

agricultural products and a lot of efforts are made to control them. Biological control is one of the most widely
studied methods to reduce nematode damage. This study aimed to evaluate the effect of two bacteria including
Bacillus cereus IPRI95 and B. subtilis VUPF52 on the infection of Meloidogyne javanica on three rootstocks
under greenhouse conditions.

Materials and Methods: This study was performed as a factorial experiment in a completely randomized
design with five replications. In this way, the soil of the pots was disinfected before planting the seedlings, and
then the seedlings were planted. After the establishment of the rootstocks, a three-day liquid culture peach for
each bacterial isolate was prepared with a concentration of 107 colony-forming units in milliliters (CFU / ml) and
15 ml of suspension from each bacterium to the soil around the seedlings were added in each treatment. Two
days after treating the plants with bacteria in the pots, inoculation with 2000 eggs with larvae of nematodes per
kilogram of soil, entered into 3 holes created around the seedlings and then covered with soil these holes.
Experimental plants to pass at least three generations of nematodes, three months in suitable greenhouse
conditions with a temperature of 20 to 25 degrees, relative humidity 60-80% and optical period (13 hours of
light, 11 hours of darkness) maintenance and regular watering twice in the week was over. At the end of the
experiment, plant growth indices include (length, fresh and dry weight of shoots, length, fresh and dry weight of
roots) and nematode growth parameters including (number of galls, number of second larvae (j2), number of egg
mass in plant roots and number Eggs per egg mass, as well as a reproductive factor (RF), were measured an
statistically analyzed using SAS 9.4 software. A comparison of mean treatments in all cases was performed by
LSD-protected test at 5%.

Results and Discussion: Nematode contamination in the absence of biocontrol agents significantly reduced
the growth index at all levels compared to other treatments. So the peeling of peach bases with nematode reduces
the stem length by 34% and 30% in GF677 and Shorabi local cultivars, respectively, compared to the control
treatment. The results of comparing the means between treatments in GF677 showed that stem length in these
plants treated with two bacterial strains increased significantly compared to the control. Root length also

decreased by 14 and 50 percent in Helendri and GF677 cultivars, respectively, following infection with
nematode compared to control treatment. However, following the treatment of peach roots with bacterial strains,
we saw a significant increase in root length, so that the maximum root length in Helendri cultivar in treatment
with B. subtillis strain and GF677 cultivar followed by treatment with B. cereus was obtained. Statistical analysis
showed that the two bacterial isolates mentioned, in addition to affecting the growth factors of vegetative bases,
also had a significant effect on nematode growth and development indicators and disease reduction. So that the
number of eggs and egg mass decreased in all three cultivars. The mean number of galls per gram of root in
GF677 treated with B. subtilis and B. cereus bacteria decreased by 48.4% and 40.68%, respectively, compared to
the non-bacterial control. The results of this study also showed that the J, population in treatments with
nematodes alone compared with treatments with bacteria have a significant difference. The number of J; larvae
in the presence of B. subtilis bacteria decreased by 67.73, 52.52 and 12.6% in Helendri cultivars, GF677 and
local cultivar Shorabi compared to the control. The use of biological bacteria affected all stages of nematode
growth and development. However, the ability of bacteria to reduce nematode reproductive factors was
significant in the nematode-sensitive cultivar (Gf). The findings of this study showed the controlling effect of
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biocontrol bacteria used on the propagation and damage of root-knot nematodes. So that by increasing plant
growth indices, nematode damage was reduced. Although the bacteria used were effective on all three
rootstocks, due to GF677 being more sensitive to root-knot nematodes than Helendri cultivars and the local
cultivar Shorabi, the effect of bacterial agents on the rootstock was less than the other two rootstocks.
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