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Table 1. Number and frequency of fungal genera isolated from different wheat storage grades.

Jau giall Wheat storage grades ()33 Gila o A 5 mall Ay jhadl) Lulial)
Average 4 3 2 Fungal genera isolated
26.04 28.63 30.02 19.48 Alternaria
6.93 6.93 2.63 11.23 Aspergillus
25.20 22.12 26.18 27.30 Cladosporium
8.45 10.03 8.19 7.14 Fusarium
6.67 5.46 5.98 3.42 Helminthosporium
1.49 1.96 0.00 2.50 Penicillium
3.93 1.38 2.08 8.33 Pythium
6.67 5.46 8.69 5.87 Stemphylium
2.11 2.01 3.47 0.83 Ulocladium
13.93 15.14 12.77 13.89 Non sporolated g sfie &
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Table 2. Number and frequency of fungal genera isolated from wheat stored by different methods.

Storage method ¢y A3 4%k

b gial) S Aiaa il g 43 gl aal gea A g 5aal) 4 jadl) (uliad)
Average Open air Metal silos Concrete silos Fungal genera isolated
24.67 24.67 23.15 24.67 Alternaria
3.37 3.37 5.56 3.37 Aspergillus
33.12 33.12 24.44 33.12 Cladosporium
10.72 10.72 5.56 10.72 Fusarium
0.00 0.00 0.00 0.00 Helminthosporium
0.00 0.00 3.33 0.00 Penicillium
1.52 1.52 3.89 1.52 Pythium
3.33 3.33 5.37 333 Stemphylium
0.00 0.00 6.48 0.00 Ulocladium
23.28 23.28 12.22 23.28 Non sporolated g siia it

Al rall 1 sall T Land 35 daust g Al g jaall &y pladl) (ulia) e 3 Jgaa
Table 3. Number and frequency of fungal genera isolated from wheat from different geographical sites.

Geographical site (-2l i) a8 gall

gl
bugiadl  Bir Al- Olana Al FESW i aljdal A Q) Agrall A hdl) (ulal)
Average Hashm Maadan Salhabeia Sabkha Jerneieh Sakhrat Raqqa Idleb  Fungal genera isolated

26.04 31.74 22.22 30.42 24.07 30.67 19.87 31.82 17.51 Alternaria
6.93 5.16 0.00 11.67 11.11 12.67 8.11 3.03 3.70  Aspergillus
25.20 20.90 24.44 21.25 24.44 14.67 29.67 35.61 30.63 Cladosporium
8.45 10.85 11.11 7.92 0.00 6.00 10.33 14.39 7.04  Fusarium
5.24 16.01 0.00 13.33 0.00 9.33 3.27 0.00 0.00 Helminthosporium
1.49 0.00 6.67 0.00 0.00 0.00 5.23 0.00 0.00 Penicillium
3.39 0.00 5.56 0.00 22.22 0.00 056 3.03 0.00 Pythium
6.67 8.86 0.00 10.00 10.74 12.0 5.10 0.00 6.67  Stemphylium
2.11 0.00 9.26 1.67 3.70 0.00 222 0.00 0.00 Ulocladium
11.93 6.48 20.74 3.75 3.70 14.67 15.56 12.12 34.44 ¢ sile e

Non sporolated
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Table 4. Number and frequency of fungal genera isolated from wheat from different geographical sites and storage method.

Fungal genera causing black point * 33u¥) Cijhall (el dsal) ) ghadl) (ulia

Eoia G AT da ja g ad gal)
Non Geographical site and wheat
sporolated As Pe Py Ul St He Fu Cl Alt  grade
Concrete silos-Idleb ) — 4 gin gl g
33.33 11.11 0.00 0.00 0.00 0.00 0.00 11.11 3333 11.11 D2
20.00 0.00 0.00 0.00 0.00 20.00 0.00 10.00 30.00 20.00 D3
50.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.57 2143 D4
Concrete silos-Raqqa 48,1 — 43 gin aal g
0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.09 54.55 36.36 D2
0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.00 25.00 50.00 D3
36.36 9.09 0.00 9.09 0.00 0.00 0.00 9.09 27.27 9.09 D4
Open-air storage-Sakhrat <) 5all — &) &
6.67 6.67 0.00 0.00 6.67 13.33 0.00 13.33 33.33  20.00 D2
40.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.00  20.00 D3
0.00 17.65 15.69 1.96 0.00 1.96 9.80 17.65 15.69 19.61 D4
Metal silos-Maadan (e — ditna gl ga
40.00 0.00 20.00 0.00 0.00 0.00 0.00 0.00 40.00 0.00 D2
0.00 0.00 0.00 16.67 16.67 0.00 0.00 0.00 3333  33.33 D3
22.22 0.00 0.00 0.00 11.11 0.00 0.00 33.33 0.00 33.33 D4
Metal silos-Sabkha Aisull —dsisa gal gua
0.00 33.33 0.00 66.67 0.00 0.00 0.00 0.00 0.00 0.00 D2
11.11 0.00 0.00 0.00 11.11 22.22 0.00 0.00 3333 2222 D3
0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 40.00  50.00 D4
Open air storage-Salhabeia 4xalull — ) o
0.00 18.75 0.00 0.00 0.00 12.50 6.25 12.50 25.00 25.00 D2
6.25 6.25 0.00 0.00 0.00 12.50 18.75 6.25 18.75 31.25 D3
5.00 10.00 0.00 0.00 5.00 5.00 15.00 5.00 20.00  35.00 D4
Open air storage-Jerneieh il sl
20.00 20.00 0.00 0.00 0.00 10.00 10.00 0.00 10.00  30.00 D2
20.00 10.00 0.00 0.00 0.00 10.00 10.00 10.00 10.00  30.00 D3
4.00 8.00 0.00 0.00 0.00 16.00 8.00 8.00 24.00 32.00 D4
Open air storage-Bir Al-Hashm asigd) s — ) &
11.11 0.00 0.00 0.00 0.00 11.11 11.11 11.11 22.22  33.33 D2
4.76 4.76 0.00 0.00 0.00 476 19.05 14.29 19.05 33.33 D3
3.57 10.71 0.00 0.00 0.00 10.71 17.86 7.14 21.43  28.57 D4

* As= Aspergillus, Pe= Penicillium, Py= Pythium, Ul= Ulocladium, St= Stemphylium, He= Helminthosporium, Fu= Fusarium,

Cl= Cladosporium, Al= Alternaria
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Table S. Statistical analysis of differences among fungal genera isolated.

Ulocladium  Stemphylium Helminthosporium  Fusarium  Cladosporium  Alternaria

ok sk *k *3k - - Alternaria

. - - - *ok Aok Aspergillus

* *% ok o - - Cladosporium

- - R - ok *ok Fusarium

- - - - ok Aok Helminthosporium
* * * o Kok Hk Penicillium

. . - - ok ** Pythium

. - - - ok *ok Stempylium

- - - - ok ok Ulocladium

Lgine Gy 8 an 58 Y - dygine B3 8 an s claa Dlle 4y sina (3558 2a g
** Highly significant differences, * significant differences, — No significant differences

blyal L A e Wegulo s Stephen cudil LS .(24) %5 LBl
oe LK Cladosporium s Alternaria cpbdll o Suhus 4

(27) sl N3¢ Aalpall Ayl ) shadll Agphd)l lia¥) e we dsay liad) Gl Gasd il Ciy
Ghhll ol ccliall K 3 Fusarium oasll aap WS &l Cladosporium s Alternaria ¢uybill ¢ 15 1235 lajisi ol
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oo S i AplSdly iy SLEY) Jle Ad ki s ae G5 1y il 1 el LAY, dudll sysll @lly

Adladl a5y ) ddla) hdll e v swiaBUly oudal) o)kl oS Alternaria alternate (Fr.) Keisler o <iidil sase <aluly
O ) Al caiga e ddadlaall 4l ot Al caagl) e @Al A, triticina Prasada k)l ) adlayl Taap Y k)
il 5)% gl bl e Alaliid) Fusarium guisll gl (31 <13 €12 (7) Gyl Iagd Ayl shadll (e )8
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Abstract

Daher, A. and B. Bayaa. 2013. Isolation and identification of fungi associated with wheat black point disease under
different storage methods in Syria. Arab Journal of Plant Protection, 31(1): 10-15.

The study aimed to isolate and identify the different components of wheat black point disease complex according to: different storage
methods, locations of storage places and degree of stored wheat. Results showed the presence of nine genera, five of which belonged to
Deamatiaceaegroup (Alternaria, Cladosporium, Helminthosporium, Stemphylium and Ulocladium), two to Mucedinaceaegroup (Aspergillus
and Penicillium), and one each for Pythiaceae (Pythium) and Tuberculariaceae (Fusarium). Incidence and frequencies of fungi isolated
differed according to storage methods with the highest being in the open air storage and the lowest in the concrete silos. Alternaria and
Cladosporium were the predominant species regardless of the storage method. Incidence and frequencies also differed according to
geographical location and the degree of the wheat stored.

Keywords: Black point, Syria, wheat storage method.
Corresponding author: B. Bayaa, Faculty of Agriculture, Aleppo University, Aleppo, Syria, E-mail:b.bayaa@cgiar.org
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