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Table 1. Characteristics of bacterial isolates used in the collection of the Department of Plant protection Faculty

of Agriculture, Lorestan University

The name of the protease

sidrophore  phosp  Indole Biofilm

Code bacteria hate
P.f + + + + +
P. fluorescens
4.A.1.1  Stenoterophemonas + 4 + + +

sp. strain LU1
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Table 1. Morphometric data of females, male and second stage juveniles of M. javanica population, collected (all

measurements are in um).

Character\Source Females Males J2

N 2 1 3

L 659 + 13(650-688) 1210 403+ 3(400-405)

a 1.3 38.4 34.4+ 0.4(34-34.7)
C - - 9.4+ 0.6(8.8-10.1)
c - - 4.9+ 0.9(4.3-6)
Stylet 15.2 0.1 (15.1-15.3) 20 11.2 + 1.5(10.2-12.9)
Conus 7.9+0.1(7.9-8) 10.3 6.8 £0.4(6.4-7.2)
Median bulb 50.8 £ 1.2 (50-51.7) 25.3 51.2 + 1.6(49.4-52.5)
Tail length - - 38.5 1 7.8(30-45.3)
Body width 509+ 2(508-511) 315 11.7 £ 0.2(11.5-11.9)
Vulval body width 22.5+ 1.5 (20-26) - -

Spicule - 25 -

Hyaline - - 3.7+1.2(2.8-5)
Anal body width - 25.2 7.8+ 0.9(7.1-8.9)
Head-anus 659+ 12.8(650-668) - 364.3+ 10.1(354.5-374.8)
Median bulb height 40.9+ 0.8(40.3-41.4) 25.3 13.3£0.8(12.5-14.1)
Median bulb width 39.9+ 0.2(39.8-40.1) 11.8 8+ 0.3(7.8-8.3)
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Tracking larvae in roots
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Fig. 2. The effect of different treatments on the number of live larvae in laboratory conditions (The columns that
have common letters are not significantly different from each other based on the LSD test at the 5% probability

level)

..\_IL«JLEML&L“:S):A_S}{CLASJIOQ_:J}Q_&\;
() S iy Jyb Lasli 5o cpimen A (5,8 ol
2w 0T 5 Il slajles 5o aky s Jsb o i
led 5 /¥ 0l e 4 (P. fluorescens — Wlas O 5) Hlas
L dali 4o S 1A Ol e 4 (P. fluorescens — wlas)
L dals jled )3 adyy dsb o ST 5 Sl (o153l Ll

i 6, S o3l Wl
2 LSl dmlie Coam 5 Lasy 5 055 ol 5o
Do ol 5l )3 oF 2 &9 5 05 o e (F) S8
10+ Ol ;e as) P fluorescens + Gl 03 Hles (Llad
+ a5l 050 Lajles (W0l L dals 40 S ol 3
P+ Ul jlas ( (2SUki + ke Hlas (2S5 W0l
3 (Wl L aals 4o Cud Y701 5 4) fluorescens

A odalin ULl L dald jled )5 &g 5 039 o %S

Bl H0 vy S50 S Sl S

ols™ Sy S sl

L & P. fluorescens (s ;S 5 cslalslS gla 05057 s
Glais o3l 5ol 80 i (V) Kb asany
LS 1 SIS ol om0 LS 3 1 A LT
Gl et L e i oslitel WSSl 2S5l 5
350 Blad o365k gla et li 5 oS (gl Calisee
SUCYS POy

lis g am 5 U (S a8 oLS gLyl jasls s
SLasled 53 45y gLl o it (M) JSi ) b S5 Le
P. — a5l 0su) Jlad jd s 5 s u}_ST}rJL.ﬂ
P. — a5 s 5/ Ol j—w a (fluorescens

sl Sl L dals 4 Cd 1V PO 5 4 (Fluorescens



...Pseudomonas flourescens s ySU 33U ow s 1o, K02 g 59 g3 \£3

WOl g e 4 &S aly $Sis 5 5 Oy el o

s (6l gelin e 0,8 slowl 5 ks 5L 515 5o

(a)p,;u@épwwg?;pwsﬁa
059 oS 5 bl b dals Hles s adsy 5 059 op e
Ao ESInS 53 ST S = 5L O sl 3 4l 5
i g, S eIl
40
A
35 f - I c
— 30 F
E AN B T i
< 25 | A
=
2 20
o
5 15
[=]
e 10
5
0
\‘Ob‘@ \ob?; \0 b_l?.u L\\O 0'\0 &0 0.\0
AU oo™ o o*‘
,’% /é /\& f$ & N 3
O @ & ¥
PR R
Tl @
¥
gV bl
N
\b\o\-o C“\o

s 5 L S St 055 pall )3 e
23 e Gy S Oy e (F) S8 3 e Sl
P. fluorescens + 45l O s Hlad ¢ Llad Oscks layles
+ Llad Hlew (Wl b dals 4 s 7F Ol 50 45 201530
L dald 4o Gl YV Ol 40 201 530) P fluorescens
Dl b dals jles o 6 oS 055 o2 2S5 (Wl

i S o3l

Plant height{cm)
.
N

0 o N @ & & W
\\d\ rﬁ"\ o \0\'«7 RN @1\“
Ce e @
W AR
g b
. 0
0 Ao
o o)

d‘)‘}d@bd}f_ﬂ) M%h‘ﬁ))éﬁbfcgu)d}b)db.kr‘A;‘CW)‘jJMLSLA)u_}JU_“JQ
(L5 (5,15 gme CoMet| UG L 70 Jlezol pebas 53 LSD & go3T ol 2 cokizan &S 2ts (o9

Fig. 3. The effect of different treatments on tomato plant shoot height and root length in the greenhouse
conditions (The columns that have common letters are not significantly different from each other based on the

LSD test at the 5% probability level).
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Fig. 4. The effect of different treatments on the fresh and dry weight of shoot plants in greenhouse conditions
(The columns that have common letters are not significantly different from each other based on the LSD test at
the 5% probability level)
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Fig. 5. The effect of different treatments on the fresh and dry weight of plants roots in greenhouse conditions
(The columns that have common letters are not significantly different from each other based on the LSD test at

the 5% probability level)
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Fig. 6. The effect of different treatments on the number of larvae per 100 cc of soil, gall and egg per gram of root
in tomato plant greenhouse conditions (The columns that have common letters are not significantly different
from each other based on the LSD test at the 5% probability level)
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Abstract

Tomato is one of the most important plants in the world. Knot-root nematodes (Meloidogyne spp.) are one of the
main pathogens of tomato plants, which cause a decrease of about five percent in crops worldwide and damage
of 24-38 percent on tomato plants. Considering the high cost of chemical methods and the damage they have on
the environment and human health, it is necessary to have an alternative solution, including the use of growth—
promoting bacteria (PGPR) to manage these nematodes. After examining the morphology and morphometry, the
nematode isolated from infected fields was identified as M. javanica. In the current study, after isolation of
knot— root nematode from infected fields, identification and purification and propagation of nematode, the effect
of two bacteria, Pseudomonas flourescens, Stenotrophomonas sp. strain LU1 in laboratory conditions, also as P.
fluorescens bacteria and chloro carboxylic acid along with nematicides on tomato plants and this nematode in
greenhouse conditions were investigated. After tomato greenhouse cultivation and inoculation, in the form of a
completely random design in 4 replications, Data were analyzed by SAS software. Investigations carried out in
the laboratory showed that, in the egg hatching test in laboratory conditions 8 days after inoculation, P.
fluorescens bacteria with 50% and Stenotrophomonas sp. strain LU1 bacteria with 23% were effective in
controlling the number of hatched eggs. In the test of the number of live larvae in laboratory conditions 3 days
after inoculation, P. fluorescens bacteria was able to kill 31% and Stenotrophomonas sp. strain LU1 with 0.8%
mortality in larvae. In greenhouse conditions, in the test of growth indicators of tomato plants, including plant
height and root length, plant and root fresh weight, plant and root dry weight, treatments containing P.
fluorescens bacteria with and without nematodes, in the plant height index respectively 14% and 30% in the root
length index 18% and 31% in the plant fresh weight index 36% and 50% in the plant dry weight index, 23% and
40% they showed a positive effect compared to control with nematodes. In the greenhouse, in the pathogenicity
indicators related to the number of larvae in 100 cc of soil, the number of galls in one gram of root, the number
of eggs in one gram of root, the treatment containing P. fluorescens bacteria was 76%, 33%, and 91%,
respectively, and the treatment containing chloro carboxylic acid. 98%, 98%, and 99% showed control compared
to the control, respectively, and in this treatment, the control rate of the nematicide used was more evaluated. The
results of the present study showed the positive effect of P. fluorescens bacteria on the nematode M. javanica in
laboratory and greenhouse conditions, as well as chloro carboxylic acid in greenhouse conditions, which was
consistent with the conducted research. It should be noted that Stenotrophomonas sp. strain LUl showed a
positive but little effect in laboratory conditions.
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