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Table 2. Average of percentage and severity of infection with
black point disease for regions of wheat cultivation in the
Raqqa governerate, Syria, during 1998/1999 and 1999/2000
growing seasons.
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Table 1. Average of percentage and severity of infection with
black point disease of wheat varieties cultivated in Raqqa
governerate fields, Syria during 1998/1999 and 1999/2000
growing seasons.
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Values followed by the same letter vertically are not significantly
different at P = 0.05.
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different at P = 0.05.

3ga¥) il (g e sk (b o3

Oe IS Liad (55t IS ol Al o530 < il T
Sl e a3 gl i) b Ly AlaY) das
(3 Jsa) 317165 12.1-5.6 (i Lo oulill el i 3
(4 Usn) 2.9 =125 %8.5-3.1 o Le sl el e iy
Ao Jans i iy Caan I 3SY) a8l g O cAgine (yb ey WS
el Gl 53l maandl) S e day A e Jlad b dla)
(3 Usin) 2.65 2.2 i) 525 Lasiags %9.8 5 7.5 uld
2.2 Ala) 52k bugiay %715 4.7 okl mad clie A
Aoy s b ) @3 el (4 ) M e 2.1
el mall e A (el e Lealges duell Bee o
ey 338 (5 s o Aal 5 0S5 Al G Al el o ) skl
(4 53 o)



Asilae 3 *iliae (a3 ol i O a3 aldl (il madll Gn Slie g3 25 Gl (e Wiad s Al du bausie 3 Jsda

Ay s A3

Table 3. Average of percentage and severity of infection with black point disease of durum wheat grain samples taken during
different storage periods, Raqqa, Syria.

Heap site/depths and directions

aasl) (e Lipnd) A 2B ga g Adad) (Gae [uasl) adga

The middle  Jw gl North Western <& Jwd
25cm  aw 25 15cm w15 25cm A 25 15em  a=15 L) 38§ f s
GA G @ Jad G s G Jd G sl G Jld RS G Jld Sample date
Southeastern  Northwestern Southeastern  Northwestern Southeastern  Northwestern  Southeastern  Northwestern
% infection % 4la¥) i s gia
8.13 6.07 7.27 5.70 5.93 4.27 4.93 2.50 2000/1/30
9.87 8.63 8.83 8.10 8.37 5.47 6.37 4.67 2000/3/30
11.77 10.37 10.37 9.67 8.50 9.33 8.87 6.27 2000/5/30
14.30 13.20 11.00 13.43 12.03 11.47 10.60 10.43 2000/7/30
9.8 7.5 Mean das: siall
Severity of infection (Scale 0-4) (4-0 (¢ alw) LlaY) 5o Jau gia
1.67 1.67 1.73 1.47 1.43 1.40 2.00 1.33 2000/1/30
2.63 2.73 2.60 2.20 2.50 1.60 2.00 2.00 2000/3/30
3.17 3.27 3.27 2.87 3.03 2.17 3.20 2.70 2000/5/30
3.27 3.50 3.17 3.10 3.20 2.50 3.23 2.93 2000/7/30
2.6 2.2 Mean Jau siall

10.596 = LY i o 5ial 5 <0.992 = % Adas) At o sidl %5 Jcinl 5 siasa Jie (5 sina (32 B

LSD at P=0.05 for % infection = 0.992 and for Severity of infection = 0.596.
sl SIY Ge a0l s el OIS (AN A3y 5 ¢1999/1998 s s i) (e saall *
* @rain are produced in 1998/1999, and storage started in June of the same season.

Ahilae A cdiline (a3 @l O 33l gkl mall g il 0l Gkl e Lk Al A hassie 4 Jgia

Ay s A3l
Table 4. Average of percentage and severity of infection with black point disease of bread wheat grain samples taken during
different storage periods, Raqqa, Syria.

Heap site/depths and directions  owS) (e ddsal) 34 aBga g Adall (Gas [ouaS)) 2 ga

The middle sl North Western <& Juad

25 cm e 25 15cm a 15 25 cm = 25 15cm a 15 Lal) 3 gy
GA G G Jd R G Jd GA Qs G Jled GA s G Jled Sample date
Southeastern  Northwestern  Southeastern  Northwestern  Southeastern  Northwestern  Southeastern  Northwestern
% infection % dua¥) dui ha gia
4.93 3.93 4.33 3.00 3.27 1.83 2.27 1.10 2000/1/30
7.37 5.87 6.17 4.43 4.00 3.50 3.67 2.17 2000/3/30
9.27 9.20 8.07 8.23 7.13 5.93 5.70 4.43 2000/5/30
10.37 8.97 9.53 8.87 8.93 7.70 8.17 5.67 2000/7/30
7.1 4.7 Mean L siall
Severity of infection (Scale 0-4) (4-0 ¢ alu) Aoy 0 Jau gia
1.33 1.20 1.33 1.00 1.13 1.20 1.23 1.00 2000/1/30
2.30 1.70 1.90 1.77 2.17 2.60 2.27 1.50 2000/3/30
2.93 2.53 2.47 243 2.83 3.03 2.67 1.93 2000/5/30
3.17 2.77 2.73 2.77 3.03 3.40 2.87 2.43 2000/7/30
2.1 2.2 Mean das siall

LSD at P=0.05 for % infection = 0.812 and for Severity of infection = 0.566.

* Grain are produced in 1998/1999, and storage started in June of the same season.
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Table 5. Some agricultural practices given to wheat crop in
Raqqga governerate during 1998/1999 and 1999/2000 growing
seasons and farmers percentage that adopted them.

2000/1999 a4 1999/1998 awi 52
1999/2000 season 1998/1999 season

T R R

gk gl b .
Bread Durum Bread Durum Adalaal)
wheat wheat wheat wheat Treatment

Seed ration i) Jara
/45 300-250
21.8 93 335 158 250-300 Kg/ha
/45 400-350
69.5 79.0 54.8 76.3 350-400 Kg/ha
/45 500-450

88 118 118 80 450-500 Kerha

Irrigations number <l 3

4, 3-2

4.3 2.5 16.5 18.3 23 irrigations
718 628 693 735 o34
4-5 irrigations

4)7-6

24.0 34.8 14.3 8.3

6-7 irrigations

Irrigation stopping date (s i g 2o g
gl skl &
67.3 58.0 90.5 79.0 Milky stage
el skl

32.8 42.0 9.5 21.0 Waxy stage

Nitrogen fertilization (urea 46%) (%46 Lusz) S35} Lrand
/38 250-200
14.8 13.0 200-250 Kg/ha
/38 350-300
300-350 Kg/ha
/38 450-400
400-450 Kg/ha
/&8 500
500 Kg/ha

23.5 25.0
22.0 21.5

39.8 40.5

(6 i gd o gan) (50 98 sd panad
Phosphorous fertilization (tri-supper phosphate)

/38 150-100
26.5 25.0 100-150 Kg/ha
/58 250-200
55.8 51.0 200-250 Kg/ha
17.8 24.0 /&S 350-300

300-350 Kg/ha

Jod /ot Sedl IS 32l Ased) 35k ) Jaus gia Joas s

v e 2k e sed sEl) sl sy sle/ U

& elis %355 33 46 ) 1999/1998 ause i (daal
(s e %485 63 78 LY 2000/1999 s se

) Gkl (e e A gsaal 4yl cilia paall aaa3
U Aladll Gisall 438 jdl @il Je dadl Ciacad
Alternaria alternata : 4l ) ghil t\}j 25 sy ol
Cochiliobolus «Cladosporium herbarum Link «(Fr.) Keissler
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Table 6. Number of fungal colonies isolated from 55200 grains collected from cultivated wheat varieties at Raqqa province, and
its frequency during 1998/1999 and 1999/2000 growing seasons.

Wheat varieties =il cilual

23 1) dgad 6 Cisx 4 pli 4 &gy 5 &gy U gjral) ) ghill
frequency % Bohouth 6 Cham 4 Bohouth 4 Bohouth 5 Isolated fungi
Season 1999/1998 awi g«

57.2 3136 2970 4123 4711 Alternaria alternata (Fr.) Keissler
37.3 1924 1436 2561 3821 Fusarium spp.
2.7 85 91 247 268 Cladosporium herbarum Link

1.7 39 63 180 154 Cochiliobolus sativus Drechsler

1.1 31 123 25 112 Curvularia sp.
Season 2000/1999 aw g4

41.5 58 2664 3916 3365 Alternaria alternata (Fr.) Keissler
56.1 32 3421 4985 4651 Fusarium spp.
1.2 98 107 79 87 Cladosporium herbarum Link

0.7 2133 35 46 87 Cochiliobolus sativus Drechsler

0.5 16 28 48 39 Curvularia sp.

.623.34 = 2000/1999 aw5all5 678.23 = 1999/1998 (o1, amisall %5 Jaial (5 sina e (5 5ina 54 Jil
LSD at P=0.05 for 1998/1999 growing season = 678.23 and for 1999/2000 growing season = 623.34.

Se Gled jo 8 oSl ad gl Laig * oy 5al (e ddlide ol 38 DA Wda 35 mead dos 1000 (0o g mall ) shadll &l jarives 220 7 Jgia
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Table 7. Number of fungal colonies isolated from 1000 wheat grains, and its frequency during different storage periods* and
according to heap site at El-Baleakh center, Raqqa, Syria. 2000.

Date and place of sample ‘u:ﬂ-!‘ kY 65}"3 é—uu

2000/7/30 2000/5/30 2000/3/30 2000/1/30 ) .

by G Jld by G Jld by G Jld ) G Jd Mgl skl ‘

Middle  Northwestern Middle  Northwestern Middle  Northwestern Middle  Northwestern Isolated fungi
67 125 226 291 312 306 437 444 Fusarium spp.

23 36 45 102 221 211 400 425 Alternaria alternata (Fr.) Keissler

0 0 0 0 3 15 33 25 Cochiliobolus sativus Drechsler

0 0 0 0 17 19 32 33 Cladosporium herbarum Link
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Abstract
El-Khalifeh, M., A. El-Ahmed and N. Bek. 2002. Field Survey of the Black Point Disease on Wheat Crop and its
Development Under Storage Conditions at Raqqa Province, Syria. Arab. J. P1. Prot. 20: 137-144.

The study was carried out to survey the occurrence of black point disease on wheat kernels in Ragqa province, Syria during the 1998/1999
and 1999/2000 growing seasons, and to evaluate storage influence on disease development. The survey included 184 fields grown with durum
and bread wheat cultivars, in eight major growing areas, from which randomized grain samples at harvesting time were collected in both
seasons. Samples from two different sites as well as at two different directions and depths (15 and 25 cm) were taken from grain heaps stored at
El-Baleakh purchasing center, Raqqa. Grain samples were tested to determine the percentage and severity of infection, and the pathogens
involved in this disease. This sampling process was replicated at four dates with two months interval. Results showed that Bohouth 5 (durum
wheat) was the most affected cultivar in terms of percentage and severity of infection, in both seasons compared with bread wheat cultivars, and
this was more clear in 1999/2000 compared to 1998/1999 season. Alternaria alternata (Fr.) Keissler and Fusarium spp. was found to be the
most frequent fungi (94%) associated with affected kernels, but Cladosporium herbarum Link, Cochiliobolus sativus Drechsler and Curvularia
sp. were less frequent (6%). According to storage period, grains showed significant increases in percentage and severity of infection, and the
most affected kernels were from the fourth sampling date. Moreover, these differences were highly significant in the central part of the heap, in
the southeastern compared with the northeastern site, and at depth 25 cm compared with 15 cm. Isolation from the stored grains at different
dates showed that gradual decrease in the frequency of field fungi, and increase in the storage ones such as Penicillium spp. and Aspergillus

niger Van Tiegh did occure.

Key words: Disease, black Point, durum, bread wheat, storage, Raqqa, Syria.
Corresponding author: M. El-Khalifeh, Agricultural Research Center in Raqqa, Raqqa, Syria.
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