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ABSTRACT

Khamedj is one of the most important fungal diseases of date palm that in a favorable condition can lead
to severe outbreaks and causmﬁ_abo_ut 80% loss of the annual harvest. Thirty isolates of Mauginiella
scaettae, the causal agent of this disease including 27 isolates from different locations of Iran, two
isolates from Iragq and one isolate from Kuwait were collected from different palm cultivars during 2018-
2019 and investigated in the present study. Seven EST-SSRs markers were applied to show the genetic
diversity among these isolates. Five loci including, SNOD1, SNOD26, SNOD22, SNOD17, and SNOD21
were polymorphic among the species and revealed a total of 16 alleles. Also, two microsatellite markers,
including SNODS5 and SNOD16 did not amplify. The dendrogram constructed based on the similarity
index resulted in five major clusters so that two clusters were divided into sub-clusters. The highest
similarity value was observed between isolates llam-sa (Ilam province-Sarney) and Behb-kh2 (Khuzestan
province-Behbahan) (0.75). On the other hand, two isolates Kheshbid-za (Fars province-Khesht) and
Abad-sal (Khuzestan province-Abadan) had the highest genetic distances with other isolates. Thirteen
isolates were selected from the identified genetic dqroups to study pathogenic groups on the Sayer cultivar.
The results indicated that there were significant differences among the isolates. The results revealed that
isolates Behb-mal (Khuzestan province-Behbahan) and Mehr-sa (llam province-Mehran) had the lowest
and highest pathogenicity, respectively.
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Table 1. Isolates of Mauginiella scaettae collected from date-cultivating areas of Iran and some countries
around Iran, used for analysis of genetic diversity.

Sampling area Variety Sampling date Isolate
llam (Sarney) Sayer 2019 llam-sa
Ilam (Mehran) Sayer 2019 Mehr-sa
Bushehr (Shabankareh) Kabkab 2019 Shab-ka4
Bushehr (Deylam) Dalaki 2019 Deyla-da
Bushehr (Ganaveh) Male 2019 Gena-ma
South Khorasan (Tabas) Mazafati 2019 Tabas-maz2
Abadan (Abobarim) Sayer 2018 Abad-sal
Abadan (Shalhe Thawamer) Male 2018 Abad-mal
Ahvaz (Center) Male 2019 Ahva-mal
Ahvaz (Am Altamir) Medjool 2019 Ahva-maj
Behbahan (Shahrui) Khasi 2018 Behb-Kh-1
Behbahan (Shahrui) Khasi 2018 Behb-kh-2
Behbahan (Garacheshmeh) Male 2018 Behb-mal
Shadegan (Oshad) Sayer 2018 Shad-sal
Ramhormoz (Sadat Bayman) Sayer 2018 Ramh-sal
Khozestan (Karun County) Sayer 2018 Karo-sal
Khozestan (Karun County) Khadrawy 2018 Karo-khadl
Khozestan (Hendijan) Bream 2019 Hend-brl
Khozestan (Hoveyzeh) Gheibani 2019 Hove-gh
Fars (Jahrom) Male 2019 Jahr-ma5
Fars (Khesht) Zahedi 2019 Kheshbid-za
Fars (Kazerun) Zahedi 2018 Fa-za
Fars (Kazerun) Kabkab 2019 Kazer-za2
. 2019
Fars (Farashband) Zahedi Farash-za3
Fars (Firuzabad) Kabkab 2019 Firoz-ka
Kermanshah (Qasr-e Shirin) Ashrasi 2019 Ghasr-ash
Hormozgan (Hajjiabad) Male 2019 Haji-mal
Iraq — Karbala (Tuwairij) Zahedi 2019 Karb-za
Iraq — Karbala (Tuwairij) Male 2019 Karb-ma

Kuwait (Al Jahra) Male 2019 Kuwa-ma
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Table 2. Seven EST-SSR markers used for analysis of genetic diversity of Mauginiella scaettae isolates

Annealing

No. of Polymorphism

Locus Primer sequence (5°-3°) ©C) allels Size (bp) (%) Motif ~ PIC

SNOD1 F:CCATCATGTTGTCACGCTTAGC 58 4 342-252 30.83 TGT 084
DR046161 R:CGGTTACGGCAACAACAAGCC

SNOD26 F:CGTCATCGGCACCACCAGCCAT 62 4 208-242 40 CAC 0.65
DR045700 R:CATTGTGCATCGTGCATCA

SNOD5 F: GGACCTTGAGTAAAGGCTGGC GTC
DR045205 R: GAATGGACAATTTCCAGCTATGC

SNOD16 F: TCTGTCGTCTGTGTCATTCTG CT
DR045916 R: GTAAACGGATCCTCCCACC

SNOD17 F: CAACGGCCAGAAT 60 3 92-182 21.11 GTT 0.94
DR045078 R: GTGGCAACAACAACGCT

SNOD22 F: GCACTTTCGAGAACACCTTC 52 4 231-235 10.83 CAC 098
DR045164 R: CAAATGGATAGTCTGCGCA

SNOD21 F: CCGCAAACATACAAATCATC 44 1 191-218 20 ACC 0.88
DR074925 R: CACATCCCATTACACAAT
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Figure 1. UPGMA dendrogram generated based on Jaccard's Coefficient using five EST-SSR markers for

30 Mauginiella scaettae isolates. The isolates used for pathogenicity test have been shown as
representative of each group by different colors.
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Figure 2. Symptoms of 13 Mauginiella scaettae isolates on Sayer variety. Number on each shape
represents the isolate was used for disease severity analysis.
1. F a-za, 2. llam-sa, 3. Abad-sal, 4. Behb-mal, 5. Haji-mal, 6. Kheshbid-za, 7. Shab-ka4, 8. Karb-ma, 9.
Kuwa-mal, 10. Gena-ma, 11. Mehr-sa, 12. Ahva-mal, 13. Hove-gh
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Table 3. Variance analysis of disease severity for 13 Mauginiella scaettae isolates tested on Sayer variety.

Sources of variation df Mean square F P value
Treatment (Disease severity) 12 175.74 14.36 <.0001
error 13 12.24
Total 25
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Table 4. Grouping of 13 Mauginiella scaettae isolates based on average of disease severity, using LSD test.

Isolates Mean of disease severity Groups
Abad-sal 10 cde
Mehr-sa 17.5 bc
Behb-mal 26.5 ab
Kuwa-mal 25 ab
Hove-gh 25 b
Gena-ma 25 ab
Shab-ka4 22.5 ab
Kheshbid-za 2.75 e
llam-sa 8.5 de
Ahva-mal 35 e
Fa-za 4 e
Karb-ma 14 cd
Haji-mal 5.5 e

5 o oz st D ol ol gty Jols i 3olie 5 i gl (sloms S ool 455 0 Jpor

(Gl CasS 5 OL)S) @lhe H9iS 50) ()5 Gladisai 5 (5 0,0
Table 5. Variance analysis of disease severity of date khamedj disease in different regions including five
provinces of Iran (llam, Bushehr, Khuzestan, Fars and Hormozgan) and foreign samples (Iraq (Karbala)
and Kuwait (Al jahra).

Sources of variation df Mean square F P value
Treatment (Disease severity) 5 226.51 99.3 0.011
error 20 56.77
Total 25
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Table 4. Grouping of disease severity of date khamedj disease in different provinces and neighboring
countries using LSD test.

Regions Grouping Mean of disease severity
llam abc 13
Bushehr a 23.75
Fars c 3.37
Khuzestan ab 16.25
Hormozgan bc 55
Foreign a 19.5
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