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Table 1. The scale used to assess fungal pathogens virulence
in the pathogenicity test.
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Table 2. Incidence of cucumber root and stem rot disease in some greenhouses of Sulaymaniyah Governorate during 2022

growing season.

(%) Hua¥) A g o5al gl ) L) 5 Al B
Disease Cultivated Collection Sample & gall cillaa) cilial) pen dihaia Sample
incidence (%) hybrid date code GPS Sampling area No.
32.56 Sayff F1 2022/7/06 Ks E045°16.640 alila_walS ]
N35°34212  Kela Spi/ Tasluja
20.48 Sayff F1 2022/7/14 Hg-A E045°11.003 Gk -8 Bl Al 2
N35°31.549 Hala Mam Qadir/ Bazyan
5.60 Saba F1 2022/7/26 Shk-A E045°11.051 Ol - )lS o) gl 3
N35°32.046 Shwan Kara/Bazyan
2.40 Sayff F1 2022/7/26 Shk-B E045°11.051 Oob - S oled 4
N35°32.046  Shwan Kara/Bazyan
33.84 Seegreen F1 ~ 2022/7/26 Hr-A E045°10.200 Okl —ad ) ala 4l 5
N35°31.864 Hala Haji Rasheed/ Eazyan
9.76 Sayff F1 2022/7/26 Hq-B E045°11.051 Sk N Ldls 6
N35°32.046 Hala Mam Qadir/ Bazyan
22.40 Sayff F1 2022/8/01 Shk-C E045°11.591 Ol - )lS o) o 7
N35°33.863 Shwan Kara/Bazyan
22.00 Lider F1 2022/8/01 Hr-B E045°11.157 OOk -l Al 8
N35°31.559 Hala Haji Rasheed/ Eazyan
23.20 Roni F1 2022/8/01 Gm E045°08.532 Jwb—zlilss 9
N35°35.617 Komatakaj/Bazyan
24.00 Saba F1 2022/8/01 My E045°11.917 Ol dnsaas 10
N35°31.398 Mahmodiya/Bazyan
31.52 Roni F1 2022/8/21 Hm-A E045°34.828 oW s e 11
N35°40.667 Hermeni/Sharbazher )
17.44 Waseem F1 2022/8/21 Hm-B E045°35.317 oW s e 12
N35°40.001 ~Hermeni/Sharbazher
40.16 Sayff F1 2022/8/30 Sg E045°17.975 - 13
N35°37.590  Surka/Raperin
45.12 Waseem F1  2022/8/30 Gw E045°15.094 db-GJss 14
N35°29.970 Kawani/Raperin )
100.00 Sayff F1 2022/9/19 Tn-A E045°06.439 gk -dus 15
N35°36.645 Taynal/Bazyan
38.88 Sayff F1 2022/9/19 Tn-B E045°05.686 ook -dus 16
N35°37.482 Taynal/Bazyan
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Table 3. The frequency percentage of associated fungi with the stems and roots of cucumber in greenhouses of Sulaymaniyah

Governorate during 2022 season.

(Yo) Aiad) (b Jhadl) ) g¢ Jara

Different fungi frequency in the tested samples (%) dal) ey

Ms Rz Rs Gl Fs Fo Fm Fc O* Sample No.

0.00 10.00 35.00 10.00 25.00 0.00 0.00 0.00 20.00 1

0.00 0.00 0.00 0.00 20.00 35.00 0.00 0.00 15.00 2

0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 15.00 3

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.00 4

5.00 5.00 0.00 0.00 0.00 15.00 0.00 15.00 10.00 5

0.00 20.00 0.00 15.00 0.00 0.00 0.00 0.00 15.00 6

0.00 0.00 0.00 0.00 0.00 0.00 15.00 0.00 5.00 7

0.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 8

0.00 10.00 0.00 0.00 0.00 15.00 0.00 0.00 0.00 9
10.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 10

0.00 0.00 0.00 0.00 20.00 0.00 0.00 0.00 25.00 11

0.00 15.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 12

0.00 0.00 50.00 0.00 0.00 10.00 5.00 0.00 10.00 13

0.00 0.00 60.00 0.00 10.00 15.00 0.00 0.00 5.00 14

0.00 0.00 30.00 10.00 10.00 35.00 0.00 0.00 15.00 15

0.00 15.00 0.00 10.00 35.00 10.00 0.00 0.00 15.00 16

0.93 5.93 10.93 2.81 8.75 9.06 1.25 0.93 11.25 Mean Jixel)

otind) el 3 58 8 L) L) el pas (i Jiad cligall 18 )

Sample numbers represent the sampling areas referred to in the field survey section.

*Letters represent fungal names as follows

M Sl e il s paiie i CaayI*

Cy= Cylindrocarpon spp.; Fc= F. culmorum; Fm= F. semitectum; Fo= F. oxysporum; Fs= F. solani; Gl= Gliocladium; Rs= Rhizoctonia

solani; Rz= Rhizopus spp.; Ms=Mpycelia sterilia.
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Figure 1. Diagnostic features of R. solani isolated from
cucumber root and crown in Sulaimaniya province. (A)
Morphology and color of the fungal colony in the presence
of black sclerotia, (B) septate mycelium with a right angle
branches, (C) multiple nuclei with transverse septa of
dolipore type, (D) formation of barrel cells from fungal
hyphae, (E) clustering of barrel cells in the area of sclerotia
formation, (F) formation of sclerotia.
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Figure 2. Effect of R. solani isolates on the germination of local cucumber seeds under controlled conditions.

161 Arab J. Pl Prot. Vol. 44, No. 2 (2026)



Mgl da oy aad) SLal) ) sh el (& LAl Glais s (e Al jaall 4 phadl) <Y Sall (e 535 4 Jg2a
Table 4. Effect of some fungal isolates from cucumber roots and stem bases on the germination rate of the local cucumber seeds
and their virulence.

340
Ajadl ddal) a8,

(Yo) <y dasd Ajal) Gay Ll od
Germination rate 3 9) pal) Isolate  Sample (Yo) i) A 3 9 pual) Isolate  Sample
(%) Virulence Code No. Germination rate (%) Virulence Code No.
40.00 j ++++ Folé6 18 63.33 cdef ++ Cyl 1
66.66 cde ++ Fsl 19 46.66 hij +++ Cy2 2
43.33 +++ Fs2 20 46.66 hij +++ Cy3 3
73.33 ¢ ++ Fs14 21 53.33 fghi +++ Cy4 4
43.33 +++ Fsl5 22 70.00 cd ++ Cy5 5
70.00 cd ++ Fsl6 23 60.00 defg +++ Cy6 6
100.00 a - Gll1 24 66.66 cde ++ Cy7 7
93.33 ab + Gl6 25 60.00 defg +++ Cyl3 8
100.00 a - Gl15 26 66.66 cde ++ Cyl4 9
90.00 b + Gl16 27 63.33 cdef ++ Cyl5 10
00.00 k A+ Rsl 28 56.66 efgh +++ Fc 5 11
00.00 k A+ Rs13 29 50.00 ghij +++ Fm?7 12
00.00 k A+ Rs14 30 53.33 fghi +++ Fm13 13
00.00 k - Rs15 31 53.33 fghi +++ Fo2 14
70.00 cd ++ St1 32 53.33 fghi +++ Fo3 15
63.33 cdef ++ St10 33 56.66 efgh +++ Fol3 16
100.00 a Control Ll 40.00 j -+ Fol4 17

%65 Jin] (5 siasa e 3 53n]) 23xia (K00 JLA] i & sina (558 Lt a5 ¥ 2 penl b 3 Agiie s Lo ) ol
Values followed by similar letters in the same column are not significantly different according to Duncan's multiple range test at P=0.05.

A die saill A6 (B LA e ADB ol sal 4y siall dpal) (B SLAN Glais s (e Ay aall 4 kil Y Gall (e 555 Jgaa

P25 5,

Table 5. Effect of some fungal isolates isolated from the roots and crown of three different cucumber hybrids seedlings on
damping off rate (%) in the growth room at 25°C.

Damping off (Yo) <) & gal 45 gial) dpudl)

Janall Post-emergence £ 5 2z Jaaal) Pre-emergence £ 333 J:@ a3l
Mean Captain F1  Sayff F1  Segren F1 Mean  Captain F1 Sayff F1 Segren F1 Isolate
0.00c 0.00c 0.00c 0.00c 11.11 cd 25.00 def 833 ef 00.0 £ Cy2
833¢c 16.67 be 8.33 bc 0.00c 22.22 be 33.33def  16.67ef  16.67 ef Fs2
555¢ 0.00c 16.67 be 0.00c 94.44 a 100.00 a 83.33ab 100.00a Rsl
2.77c 0.00c 8.33 bc 0.00c 97.22a 100.00 a 91.67ab 100.0 a Rs13
13.88 abc 0.00c 833bc 33.33ab 86.11 a 100.00 a 91.67ab  66.67 bc Rsl15
0.00 ¢ 0.00c 0.00c 0.00c 100.00 100.00 a 100.00a  100.00 a Rs14
555¢ 16.67 be 0.00c 0.00c 36.11b 41.67cde  16.67ef  50.00cd Fol4
22.22 ab 16.67 bc 25.00bc  25.00 be 11.11cd 16.67 ef 0.00 f 16.67 ef Fol6
11.11c 16.67 be 16.67 be 0.00c 833 cd 25.00 def 0.00 f 0.00 f Fsl4
2.77c 0.00c 0.00c 8.33 bc 833 cd 25.00 def 0.00 f 0.00 f Fm7
2499 a 8.33 bc 16.67bc  50.00 a 13.88 cd 33.33 def 8.33 ef 0.00 f Fo2
555¢ 16.67 be 0.00c 0.00c 0.00d 0.00 f 0.00 f 0.00 f St10
555¢ 16.67 be 0.00c 0.00c 5.55¢cd 16.67 ef 0.00 f 0.00 f Fs16
2.77c 0.00c 0.00c 8.33 bc 5.55¢cd 16.67 ef 0.00 f 0.00 f Fcl5
0.00c 0.00c 0.00c 0.00c 19.44 c 33.34 def  16.67 ef 8.33 ef Fol3
0.00c 0.00c 0.00c 0.00c 0.00d 0.00 f 0.00 f 0.00 f Control 2Ll
6.77 a 6.25 a 7.81 a 41.66 a 27.08 b 28.46b  Mean Jaal)

%65 Jinl (5 sinse i (S50 LAY Uiy 5 sine (58 Lt 2 52 ¥ 2 ganll ol 3 gyl ol gy I ) ()
Valued followed by the same letters in the same column are not significantly different based on Duncan’s multiple range test at P=0.05.
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Figure 3. Effect of different temperatures and different pH
levels and different salinity concentrations on the growth rate
of R. solani isolate Rs14.
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Figure 5. Phylogenetic tree of the Iraqi R. solani isolate Rs14
and its genetic relationship to other fungal isolates registered
in NCBI according to the neighbor-joining method.
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Figure 4. Electrophoresis of DNA replication products of R.
solani isolates isolated from the roots and crown of
cucumber in Sulaymaniyah Governorate.
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Table 6. The molecular diagnosis of R. solani isolates and
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Abstract

Al-Kanaani, F.B., E.M. Al-Maaroof and S.M. Ismail. 2026. Distribution of Cucumber Root and Crown Rot Disease in
Plastic Houses in Sulaymaniyah Governorate, Iraq and Molecular Diagnosis of the Causal Agents. Arab Journal of Plant
Protection, 44(2):155-167. https://doi.org/10.22268/AJPP-001385

Results obtained from the field survey on cucumber root and crown rot disease in greenhouses of Sulaymaniyah Governorate, showed
that disease incidence range was 2.40-100% during the 2022 growing season. The highest disease incidence of 100%, was recorded on Sayff
F1 hybrid in the Tainal (Tn-A) location. Isolation and diagnosis of pathogens from the roots and stem bases of cultivated cucumber hybrids
showed the presence of Rhizoctonia solani at 30-60% in the diseased samples, followed by Fusarium oxysporum and F. solani (10-35%).
Pathogenicity test of the isolates on cucumber seeds showed that R. solani isolates (Rs1, Rs13, Rs14 and Rs15) significantly outperformed all
other fungal isolates, and caused complete failure in the cucumber seeds germination in the laboratory and cucumber seedlings emergence in
the growth chamber at a rate of 86.11-100%, followed by Fusarium isolates (40-73% in the laboratory and 22.22-33.11% in the growth
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https://doi.org/10.22268/AJPP-001385

chamber). Isolate Rs14 of R. solani proved its high potential in inciting complete seed rot and seedlings death. The virulence of isolate Rs14
can be attributed to its high ability to withstand environmental conditions such as temperature, pH, and salinity. The optimal environmental
needs of temperature, pH and salinity for this isolate was in the range 20-30°C, 5-8 and 0-50 mM, respectively. The results of BLAST analysis
of ITS-rDNA sequence data supported the results of phenotypic diagnosis of the fungal isolates with a 99% similarity to the fungus R. solani.
Isolate Rs14 was registered in the Global GenBank (NCBI) under the number PP777510.1.

Keywords: Cucumis sativus, Rhizoctonia solani, soil borne diseases, PCR, fungi.
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