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Table 1. Plant species collected from desert and saline areas of Basrah region.
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Figure 1. Colony morphology on PDA of endophytic fungi isolated from xerophyte plants. A= Cephaliophora irregularis, B=
Conidia of C. irregularis, C= Xenomyrothecium tongaens, D= Conidia of X. tongaens, E= Rhizoctonia solani, F= Mycelium of
R. solani, G= Thielavia basicola, H= Conidia of T. basicola, 1= Chaetomium sp., J= Fruiting body of Chaetomium sp.
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Table 3. Endophytic fungi isolated from desert and saline plants and accession number for isolates in the GenBank.
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99.82 Om245865.1 Ascodesmidaceae Cephaliophora irregularis Cressa cretica

95.61 KX118360.1 Agonomycetaceae  Rhizoctonia solani Trachomitum venetum

95.62 NR-154511.1 Stachydotryaceae Xenomyrothecium tongaens Suaeda aegyptiace

96.65 MT277121.1 Chaetomiaceae Thielavia basicola
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Figure 2. Electrophoresis of genomic DNA of endophytic
fungi. 1= Cephaliophora irregularis, 2= Thielavia basicola,

3= Xenomyrothecium tongaens, 4= Rhizoctonia solani, M=
Molecular ladder.
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Figure 3. Genetic relatedness tree based on sequence
homology of endophytic fungi with same fungi isolates
registered in the NCBI GenBank.
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Table 4. Effect of endophytic fungi on the incidence and disease severity of Fusarium wilt in tomato plants.

Seed treatments _ s Alelaa
(Yo) &ua¥IBad (%) ¥ A

Seedling treatments <3idd) dlalaa
(%) Sl 338 (%) LlaY) Ly

Disease severity (%) Incidence (%) Disease severity (%) Incidence (%) Treatment COlalzal)
0.00 0.00 0.00 0.00 Healthy control :\.\l\.uﬂ\ KYYIRA{ AP
52.00 80.00 55.00 85.00 F. oxysporum 4 sall 2aLG) dlalas
Positive control: only F. oxysporum
23.00 25.00 52.00 65.00 C. irregularis + F. oxysporum
26.00 30.00 32.00 45.00 Chaetomium sp.+ F. oxysporum
25.00 40.00 31.00 45.00 R. solani + F. oxysporum
24.00 20.00 37.00 50.00 F. oxysporum +T. basicola
26.00 30.00 49.00 40.00 X. tongaens + F. oxysporum
2.09 11.93 3.97 11.46 LSDo.0s
llalallfs sl Ll Aaas gl )y all mny b BRI shadl) 55 Jsan
Table 5. The effect of endophytic fungi on some biochemical parameters of tomato plants.
G Alalea L) Alalaa
Seedling treatments Seed treatments
a3 Jals pa Al Jald
. Shguslsll el g ) . A Sl s g )
Gl Sl (B/aa) A (Jo/Baayg) Sl (E/4a) (Jo/ Baay)
&/ Total Peroxidase &/ Total Peroxidase
Carotenoid Chlorophyll enzyme activity Carotenoid Chlorophyll enzyme activity
(mg/gm) (mg/gm) (unit/ml) (mg/gm) (mg/gm) (unit/ml) Treatment COlalzal)
11.29 7.67 132.00 12.67 16.81 136.00 Healthy control POA{RTARA]
8.58 2.24 125.00 8.83 7.19 127.00 F. oxysporum < sall 2aL5)
Positive control F. oxysporum
9.77 4.21 140.00 12.45 16.64 138.50 C. irregularis + F. oxysporum
10.86 9.11 143.50 12.39 14.57 135.00 Chaetomium sp.+ F. oxysporum
8.83 7.44 143.00 11.57 14.67 136.00 R. solani + F. oxysporum
10.99 9.97 144.00 11.86 17.78 154.00 T. basicola +F. oxysporum
10.25 4.70 130.00 14.46 21.52 134.00 X tongaens + F. oxysporum
1.12 1.58 4.11 2.28 4.03 5.75 LSDo.0s

Each value in the table represent the mean of three replicates Gl Sa & Jara Jiad J gaal) 84l S
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Table 6. Effect of seed and seedling treatments with endophytic fungi on growth indicators of tomato plants infected with
Fusarium wilt.

O Alalea L) Alalaa
Seedling treatments Seed treatments
a8 il £ ganall §padl) £ ganall d3a8 il £ ganall s radl) g ganall
[Salad Root system Shoot system JAP-EN{ Root system Shoot system
al 38l il 38l

@ o @k s ok @) ol @b o ol
Fruit (§) <) Fresh (§) <l (§) <kl Fruit (§) <)) Fresh (&) <l (&) <l
yield/plant  Dry weight Dry Fresh yield/plant Dry weight Dry Fresh O lalaal)
(Kg)  weight (g) (g) weight (g) weight (g) (Kg) weight (g) (g) weight (g) weight (g)  Treatments
1.399 13.23 91.17 3242 1352.0 0.906 11.09 49.8 286.5 2000.0  adud) aalill Aalaa
(Al o 52)
Healthy control
0.879 12.47 62.50 271.5 1004.0 0.564 4.66 36.3 128.0 699.0 2alal dlalea
L 5l
F. oxysporum
Positive control
F. oxysporum
1.584 6.06 23.87 198.5 996.0 5.713 14.86 53.6 153.2 803.0 C. irregularis +
F oxysporum
1.836 17.53 119.70 396.5 1737.0 0.760 16.32 62.0 128.3 728.0  Chaetomium sp.+
F. oxysporum
1.635 17.18 91.50 317.6 1350.0 0.633 10.77 42.0 215.6 1370.0 R. solani + F.

oxysporum
2.296 9.47 50.25 313.7 1154.0 0.876 22.01 85.9 289.1 1489.0 T basicola +F.
oxysporum
2.175 6.23 42.67 195.5 1254.0 0.780 16.67 79.3 176.1 967.0 X tongaens + F.
oxysporum
0.615 1.398 2.862 63.50 125.3 0.326 6.602 20.16 38.20 159.3 LSDy.0s
Each value in the table represent the mean of three replications S A Jass gl J saad) el IS i

Abstract

Awad, L.K.M. and M.A. Fayadh. 2025. The Role of Endophytic Fungi Isolated from Desert and Saline Soils in the
Resistance of Tomato Plants to Fusarium Wilt Disease Caused by the Fungal Pathogen Fusarium oxysporum f. sp.
Iycopersici. Arab Journal of Plant Protection, 43(3):404-413. https://doi.org/10.22268/AJPP-001331

This study was conducted during the period from 15/10/2022 to 1/6/2023 and aimed to isolate endophytic fungi from desert and saline
soils in several locations around the city of Basrah in southern Iraq. The fungus Cephaliophora irregularis was isolated from Al-Shawil plant,
Cressa cretica; Rhizoctonia solani from Al-quampar plant, Trachomitum venetum, Xenomyrothecium tongaens and Thielavia basicola from
Tartia plant, Suaeda aegyptiace and Chaetomium sp. from Jumba (Shweikeh) plant, Fagonia bruguieri. Fungi were identified based on its
morphological features and molecularly based on the amplification of internal transcribed spacer (ITS) gene region, using the forward primer
ITS1 and the reverse primer ITS4. The nucleotide sequence of endophytic fungi was deposited in the GenBank (NCBI) under the number
OM245865.1 for Cephaliophora irregularis with a similarity rate of 99.82% and KX118360.1 for Rhizoctonia solani with a match rate of
95.61% and NR154511.1 for Xenomyrothecium tongaens with a match rate of similarity rate of 95.62% and MT277121.1 for Thielavia basicola
with a similarity rate of 96.65% with global isolates deposited in the GenBank. Results obtained showed that the treatment of tomato seeds
with fungal suspension of these fungi for 24 hours had a significant effect in reducing incidence and severity of Fusarium wilt disease, and that
the best treatment was the treatment of seeds with a nonpathogenic isolate of R. solani, as the incidence and severity of infection decreased
from 85.0 and 55.00% in the positive control treatment (inoculated with pathogenic fungus only) to 45.0 and 31.00%, respectively. The results
also showed that the treatment of tomato seedlings at the age of 30 days with the fungal suspension of endophytic fungi before transferring
them to the greenhouse led to a significant decrease in the infection rate and severity compared to the positive control treatment, as it decreased
from 80.0 and 52.00% in the positive control treatment to 25.0 and 23.00% in the seedlings inoculated with C. irregularis. The results also
showed a significant increase in the enzyme peroxidase activity and total chlorophyll and an improvement in some growth indicators in all
treatments with endophytic fungi compared to the positive control.
Keywords: Xerophyte, endophytic fungi, Fusarium wilt, tomato, chlorophyll, PCR.
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