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Figure 2. Standard curve of light absorbance at 540
wavelength of different glucose concentrations.
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Figure 1. Standard curve of light absorbance at 540 nm
wavelength of different N-Acetyl Glucose amine
concentrations.
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Figure 3. Standard curve for light absorbance at 540 nm
wavelength of different protein concentrations.
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.Lactobacillus plantarum LSS &Y jal 30 sull <l LAY 5 4 jedaall Gliall |1 Jgaa
Table 1. Morphological properties and biochemical tests of Lactobacillus plantarum isolates.

Isolates of L. plantarum <¥
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Bacillus (s s=c Bacillus s sac Bacillus (ssac Bacteria cell morphology LSl 4SS
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White-Creamy
+ + + Gram reaction el o delis
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+ + + 10 10
+ + + 20 20
+ + + 30 30
+ + + 40 40
+ - - 50 50
- - - Endospore formation ERENR O PO ISP
- - - Indole Production Jsai¥) zll
- - - Urease Production BYSENIFNES
- - - Gelatinase Production BRT BN
- - - Catalase Production BRI UFER
- - - Oxidase Production pauS Y a3

Carbohydrate fermentation Sl Sl el
+ + + - Glucose DS S -
+ + + - Lactose J5SY -
+ + + - Sucrose 5 S -
+ - + - Mannitol Jsisla -
+ + + - Fructose J5S -

0,00

0.00 O [TS1: Lactobacillus plantarum strain 1051 IRAQ (present study)
O _ITS1: Lactobacillus plantarum strain 1052 IRAQ (present study)
o O_ITS1_ Lactobacillus plantarum strain 1050 IRAG (present study)
0”5—1045?3'1 Lactobacillus plantarum strain CIP 103151 1/ FRANCE

. DQM{_HSSSBJ Lactobacillus plantarum strain NBRC 15891/ Japan

0.03

oo MNR_109000.1 Lactobacillus xiangfangensis strain 3.1.1 / China
.01 EU o MNR_116854.1 Lactobacillus koreensis JCM 16448 strain DCY50 / South Korea
oot MNR_042456.1 Lactobacillus parabrevis strain LMG 11984 / BELGIUM
0.01 —E NR 114388 1 Lactobacillus silagei JCM 19001 strain WT126 / Japan
oop 001 NR_112756.1 Lactobacillus paracollinoides strain JCM 11989 / Japan

MNR_114339.1 Lactobacillus oryzae JCM 18671 strain G293 / Japan
U.DNsR‘041657'1 Lactobacillus otakiensis strain YIT 11163 / Japan
> NR_043095.1 Lactobacillus oeni strain 59b / Spain
o NR_125575.1 Lactobacillus brantae DSM 23927 strain SL1108/ USA
L ke NR_104926.1 Lactobacillus bifermentans strain CIP 102811/ France

—_—
0.020

sl Sl el 8 Als il Apalladl Y 3al) 4 A3 Lactobacillus plantarum LS &Y e ool s Sl A ) 5 3 a8l 4 JSd
Figure 4. Genetic tree of relationship of the three Lactobacillus plantarum isolates compared with world strains.
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Figure 2. Effect of three L. plantarum isolates on growth
inhibition of F. oxysporum f. sp. lycopersici (LSDo.05=2.36).
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Table 2. Effect of three Lactobacillus plantarum isolates on some tomato (sun cultivar) growth parameters following infection
with the pathogenic fungus F. oxysporum f.sp. lycopersici.

S Siaa <l g5 caladl 58
gL Jib g slsll g sanall gl g ganall
() () (&) e (@)

Plant Chlorophyll  Dry weight Dry weight of
height content of shoot root system CBlalaall
(cm) (SPAD) system (gm) Treatment
65.68 41.45 178.52 48.48 Aalld) sl
Healthy plants
42.33 23.56 91.40 47.15 F.0. lycopersici a_all kil
Fungal pathogen F. o. lycopersici
62.39 40.51 174.22 47.13 L. plantarum-1050 + F.o. lycopersici ga_sall kil
Fungal pathogen F. o. lycopersici + L. plantarum-1050
66.13 44.05 181.03 48.39 L. plantarum-1051 + F. 0. lycopersici u=_yaall yhadll
Fungal pathogen F. o. lycopersici + L. plantarum-1051
68.98 44.47 188.04 51.16 L. plantarum-1052 + F. 0. lycopersici (e _jaall ladll
Fungal pathogen F. o. lycopersici + L. plantarum-1052
68.11 44.40 181.67 50.91 Tachegarin -+ F. 0. lycopersici o _jaall ladll
Fungal pathogen F. o. lycopersici + Tachegarin
0.81 2.67 9.93 0.68 %5 Juia) (5 sivaa i (5 sina 38 S8

LSD at P=0.05
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Table 3. Effect of three Lactobacillus plantarum isolates on the infection rate and severity of infection (%) with tomato wilt
disease caused by the pathogenic fungus F. oxysporum f. sp. Lycopersici.

(%) byl 304 (%) Aba¥) dpud i labaal)
Severity of infection (%) Infection rate (%) Treatment
0.00 0.00 daglual) Ll
Healthy plants
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Fungal pathogen F. o. lycopersici + L. plantarum-1052

17.20 24.06 Techagarin+ F. 0. lycopersici g _yeall kil
Fungal pathogen F. o. lycopersici + Techagarin

2.03 3.56 %35 Jlaial (s sivua 2ie (5 gina (33 S8

LSD at P=0.05
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Table 4. Effect of three Lactobacillus plantarum isolates on induction of resistance in tomato (sun cultivar) following infection

with the pathogenic fungus F. oxysporum f. sp. lycopersici.

e gy s sl - B
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Fungal pathogen F. o. lycopersici + L. plantarum-1051
5.84 4.13 2.87 L. plantarum-1052 + F. 0. lycopersici (s _jaall ladll
Fungal pathogen F. o. lycopersici + L. plantarum-1052
3.76 1.96 1.81 Techagarin + F. 0. lycopersici (= sl kil
Fungal pathogen F. o. lycopersici + Techagarin
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Figure 6. Effect of three Lactobacillus plantarum isolates on the productivity of tomato (sun cultivar) under infection conditions
with the pathogenic fungus F. oxysporum f.sp. lycopersici (LSDg.gs= 23.36). *Treatments: 1= Healthy plants; 2= F.o. f.sp. lycopersici;
3= F.o. f.sp. lycopersici + L. plantarum-1050; 4= F.o. f.sp. lycopersici + L. plantarum-1051; 5= F.o. f.sp. lycopersici + L. plantarum-1052;

6= F.o. f.sp. lycopersici + Techagarin.
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Abstract
Hassan, A.A., A.R. Mahmoud and L.Q. Mohammed. 2020. Isolation and identification of local isolates of Lactobacillus
plantarum and evaluation of their efficacy in controlling tomato Fusarium wilt disease. Arab Journal of Plant Protection,
38(2): 149-161.

Three isolates of lactic acid bacteria, Lactobacillus plantarum were isolated from tomato rhizosphere of the Plant Protection Department
fields (Tikrit University), Al-alam and Al-dejial regions, Salah Aldin Governorate, Irag. The isolates were identified morphologically and
biochemically and were given the code numbers 1050, 1051 and 1052. This identification was confirmed by molecular tests based on 16S
rRNA sequencing, and were registered in NCBI as MN880156.1, MN880158.1 and MN880160.1, respectively. The results showed that L.
plantarum 1052 and L. plantarum 1051 in presence of the pathogenic fungus F. oxysporum f. sp. lycopersici gave maximum shoot and root
dry weight, chlorophyll content and plant height, and were significantly superior to other treatments and to the pathogenic fungus treatment
alone. The highest resistance induction indicators, including glucanase, chitinase and peroxidase produced by L. plantarum 1052, and yielded
2.87, 4.13 and 5.84 units/mg protein, whereas the lowest values were 0.71, 1.33 and 1.02 unit/mg protein in uninfected plants, respectively. L.
plantarum 1052 showed minimum infection rate and severity of 18.62 and 15.44%, respectively, and plant productivity reached 4981.26

g/plant, as compared to the lowest productivity of 716.56 g/plant in the presence of the pathogenic fungus alone.
Keywords: Lactobacillus plantarum, fusarium wilt disease, Biological control, plant resistance induction.
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