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Table 1. Survey results for stripe Rust (Yr), leaf rust (Lr) and stem rust (Sr) survey of wheat during the growing season 2019 in

Syria.
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Table 3. Distribution of wheat stripe rust physiological
races in Syria recorded during 2019 growing season.
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* New race recorded for the first time 80 J5Y o AL *

S ALY byl ghalie & YL g5 4 san s
Bl 3D o ) Cum g il ) dagliall il /5
CYBYr8 daglaall cilisa/ ity ge Jad yu e Uil (6E16) SN
¢1998 caaaly aSa) (oual Osinl sang Lo ae G 138y YIT7
dakiall 3 iang 3 230E150 ADL L (2003 ¢(sslas aSa
¢ ldl) radll il (e calie Mg cushyle Gigan (Kpe A Dlald)
G/ olyge b ol Cun Adlad) LAl @l S e ilS
YrSU &Yr9+ &Yr7 o&Yr6+ &Yr8 Yr2+4aYr2 &YrA Yr9 dasladll
adlesd) dddaiall & ciang S 3BE150 AW ilSy . Yr6 YrSD
Glin/alype b cufly Aball Cus e Wle 0o duf sae
DL W LYI6 < Yr9 YrA &Yr2+ YrSD YrSU «Yr7 daglidl
25 800 Sism e Apgiall dakhidl 8 L s 3 16E154
Oe IS ol Cun ipe Jo¥ dad Aubd @l suas ADL
- Yr27 &r9+ NrA+ N2+ Yr8 Yrl0 cluall

&b ) mall e clie lly 6OEL50 ADL) o s
Gl e IS 3 @l dlad 20,80 SO e g cla]) dakie
oad L YrA+ Y12+ Y18 X7+ Yrl+ Nre+ Nrl daoglaall
Nazari,) 2010 ause & OIS Y127 3 Js¥) demasl) of ) 5)L3y)
Y e il ul€y (1 JSE) 530 JsY dad Y15 Ly (2010
a8l Al b dpdasedl) adse b Ciang Ally OEO ADL Ayl
o2 ity daslial) Cilim (e gl B 5E Al g 3 g3l
.(Danial et al., 1993) duasloriudl) Yl Lia ADLL

laall 4lay) 525) 49 48, il Ciliall de sane Joli 2 Joia
82019 pusall dae ) ) 0 Sigad) S sa (5 ad) Jaai 5 Tabasidl)

A5
Table 2. Reaction of 49 differential cultivars (severity and
infection type of stripe rust) in different Agricultural
Research Centers' stations during the growing season 2019
in Syria.

3]
Loilia g A8, 81 cillal)  Jeadeaial)

oo lad) wushyb  Differential hostsand  Serial

Homs Ghab  Tartous Yr genes No.
1R 1R 5MR Chinese 166 Yrl 1
80S 60S 70S Lee Yr7 2

40MS 30S 10S Heines KolbenYr6+ 3
1R 5MS 5MS Vilmorin 23 Yr3V 4
1R 1R 10MS  Moro Yr10 5

85MS 5R 40S Strubes Dickopf YrSD 6
1R 5MR 5S Suwon 92 x Omar 7

YrSuU
1R 1R 10S Clement Yr9 8
1R 1R 1R Hybrid 46 Yr3b,4b 9

85MS 5R 5S Reichersberg 42 Yr7 10
1R 5R 15S Heines peko Yr6 11
1R 1R 5R Nord Despres Yr3N 12
1R 1R 20MR  Compare Yr8 13
1R 1R 1R Carstens V 14
1R 1R 5R Spaldings prolific YrSp 15

40MS 1R 5R Heines VII Yr2 16
1R 1R 5R Avocet S Yrl 17
1R 5R 5R Avocet S Yr5 18
75S 85S 75S Avocet S Yr6 19
75S 90S 80S Avocet S Yr7 20
1R 5MS 80S Avocet S Yr8 21
1R 25S 70S Avocet S Yr9 22
1R 1R 25MR  Avocet S Yr10 23
30S 30S 75S Avocet S Yrll 24
30S 25MS 60S Avocet S Yrl12 25
1R 1R 10R Avocet S Yrl5 26
1R 1R 1R Avocet S Y17 27

85MS  20MS 35MS  Avocet S Yr18 28
TR TR 85S Avocet Yr24 29
TR TR 75M'S  Avocet Yr26 30
1R 1R 1R Avocet S YrSp 31

85MS  10MS 10MS  Avocet S YrSk 32
30S 90S 85S Avocet R YrA 33
30S 85S 85S Avocet S 34
1R 85MS 75S Jupateco R Yr18 35
1R 35S 50S Jupateco S 36
0S 50MS 40S kalyansona Yr2 37
1R 85S 80S Federation 38
1R 85S 20S Fed.4/Kavkaz Yr9 39
30S 50S 80S Cranbrook Yr7 40
30S 10MS 75S Corella Yr6+Yr7 41
30S 10MR 5S Oxley Yr6+APR 42
30S 1R 50S Cook 43
0S 30S 45S Anza YrA+ 44
30S 15MR 20S Sonalika 45
1R 1R 5R Triticum spelta Yr5 46

85MS 25S 50S Gereck 79 47
1R 1R 5R Cham 1 48

5MS  30MS 10MS  Seri 82 49
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Lo il ) A gl il s Jaladall facall VL 81 jaall g 55l 4 J g
Table 4. Geographic distribution of stripe rust races and the affected Yr genes.

FERN Aakhial) dakhial) Aakhial)
Ly siall 4 4 el sl Ashial)
<) Southern Eastern Northern Central Alala) daglial) i
races Area Area Area Area Coastal Area  Yr Genes for resistance
6E16 * * * 7,6+, 8, A+, 9+, Gereck 79
16E154 * 10, 8, 2*,A*, 9%, 27
70E130 * 7,6%1%,7+,2* A+, 9*, Gereck79, Chaml
230E150 * 7,6% 2% 1%, 9%, 78,27
69E150 * 1,6% 1% 78,2, A", 27
264E46 * 3a, 4a+, 5, 6+, CV, A*, 9*, Gereck79, 27
0EO *
102E130 * 7,6% 2%, 1%, 7t At
38 E150 * 7,6% 2%, 7%, 8, A, 27
258E64 * 7,5, SP, Sonalika, A*, 9%, 27

* Region where the race was found

J
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Q)}A/UPJMS(D) 3 eu‘;;nm‘@ﬂ\um‘fh}u\&hg;/guw)us (C}B)clemwaal\o)&biggﬂ\e}w\w\ J)(A).lds-&

.Triticum spelta &8l caiall e Y5 4 slaal)

Figure 1. (A) Resistant reaction exhibited by cham 1 cultivar, (B and C) Yr genes broken in durum wheat cultivar (Cham 3),

(D) YTr5 gene broken in differential cultivar Triticum spelta.

V) bl faall degeall il (e 230 5 (g a2 e
b9 caslia JIEY lly Ay paddl e cliall e LIS ang 4l
faall daglas Calial ) Jgeasll bl gope arle 55 3 ulud)
ahsl sobadl ) 4Lyl 138 . (Riaz & Wang 2017) Jalaadl)
(Ram etal., 2016) Aegilops (sl Jie Zull C)EY) 8 5392 5al
& Alexind ey 3y el (alyal (3o el diaglie il (51
Oe opts Jahial facall dogladl daa JUSY madll duj gl
Jsand) 138 Cuea Al Gl
Ggin G Ll Jled e BE16 ADL Jl of <3,
Laalall Alpel) bl e Lasd lebas Jgw 38 Lyl i Caging
Ljgu ) Lty Tansgiall janll mga Jladiy By olails padl (g
Sl (e 2 Lyl AS5a (4 238 Las . (Mamluk & Al-Naimi, 1992)
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Oe 230 ST dsas A8)al) ddledlly 48,80 Gkl G

ob el gy 8y (gAY Bhlidl djlae Laglehull YL
V) aliee i Ghldl sda b kil aulll adisd)
HOt Spot _Sia U el HLEY g LeioS) i) 8 8umiall
53 Craxddinly .l dligh alsed dijsu A (Stubbs et al.,1989)
13l daglae ddlyy alas paail delilaal) (oaall & YL
Alall gl de))3l Sl Joall 3Sal 3 5 Cun ¢l
) Al Lldl ~LaY) e Maae 166 &3 opns (15\S)
oy ol Ll claul a6 3lalie b laladial) Tacall s daglias puds
Cabal Laslias S 538 (e (an iy S cans Lgilian/Lgil 50
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22 Adlje By g8 ya¥l 8 agall S . (Stubbs et al.1986)
O 3 g b Aegydall L) e layelin e ligd ADL)
Oe Auyd €1 s (Buchenau, 1975) sedill dias <YL
capall il (535 Lee dilaiall 3 B3sage culS Al YL
Ll aladll QB Ciia ) aliall chieal) g dain by IS
L el o 58 2019 ale & SV G Gl e L
gl 8 lyoels pne Jainall oy dlan midie 235 il calg
Cinn (pe atllg L Auhd FSEY) YL la s Lyss Jlaal
Sle 235 AL AleeY) US (P cijels 3 (BBDL DLl du),s
Uaiag dalaiall (4 dida inne L] ) Lgaral b agan Lasyg cdysms

-(McCallum et al., 2011) 8yslaall Jsall (1o g e 3ST &

(P. triticina) gadl) Ao 4B)l) faa jhad Yl Lucalpay) Bya81)
PBPT DLl ¢ 6 Jsas s — 2019 puiga (b Bagaaal)
«Lr3Ka «Lr3 «Lr2c cLrl: s daglie (pa 18 S (e ci€a
<Lr22a «Lrl8 <«Lrl4b <Lrlda <Lrl2 «Lrll <Lr10 <Lr3Bg
PBTT &Ll Wi .Lr365 Lr35 « Lr33 «Lr30 «Lr23 «Lr22b
(Lr10 «Lr3Ka «Lr3 :a Laad doglia cpa 18 oS cellinnli
<Lr22a «Lr21 <Lrl8 « Lrldb <Lr 14a <Lrl3 <Lrl12 «Lrll
laa J<éus .Lr 365 Lr35 cLr34 «Lr33 «Lr30 <Lr23 «Lr22b
2 «Bitall daglaall Glis dae Caal GBI (e JS e 2a])
Ol i Gl el Glial) degena b Dilsie G5 36
Laiw L Auhall DA sl SV Gu s <Y1 oLl
Janalliy (LF17 cpall dealga Lo @i BBDL DLl wijps
(Lr9 & Ll daglie il dan)f € o 50l ADLL o320 S
AL ) ang a8y Ay Chaaal) s 1ALr22b 5 Lr17 <Lr24
Jlad Jseng dihie b b S LS 8ye JgY e ) BKLP
(Lr22b «Lr 24 <Lr9 Lr16 o daslie Sl 7 3 cufl 8 s
ol daglae il 8 s JBY 4l VI .Lr2b** 4 Lrlda «Lrl0
Lr15 cLr9 cluall ol Gun (bl e Gaageal) dalad) oSaiy
el daglae Lr29, Lr28 Lr27+31 <Lr25 «Lr24 «Lrl9
ALl Sl s Al YL
S8 1 asly Jaa) (g9 peall (el 4l illl elb e el
«(Krishna et al., 2017) dujll maly 8 Al daglaall Slis
Baaal) Aanslonadll YDA paen ol A3 Cipgls Lgiaglae o) 3
A Jad 3y i) i e @y G o) WYy L paedl e
gkl b Siee blisl Jdaisall (A1) SV o) clial)
o eVl Aoslie Cilial dugy ALal e (Sad) e 4 WS

Y seds AulSa) lpaiasly  aat 4 gas slanly YO 038 2930
Cliloe () i duiasysl) Sladll gl oF ) Dl Ljses 8 B30s
dale o i dy 5aaly dabd 2 Y JUy) 13ag = Ll Adabisgy 52

-(Wan & Chen, 2014) clgis sae (3yaiud 2

P. triticina 43,3 faa
Puccinia triticina 48,50 faal duaslsnsadll M iyl
WD ag A8yl Taal cG )l capad @ = 2019 agal
ADLs Cinpd 5 LS PBTT5 BBDL oBlully PBPT sl
2 Cyelily s Jlad Jgany dilaia 8 BKLP 45 5ua saaly
Bpdic oY & Ll 2019 avse PDAS duaslosiudll SV 20a3
)5 Jstn adg unll Adledl) (ol Uil s cllly degana
&lse (& igadl Shag cuepliall Jois (8 acyg Al YO ells
Loy «A8)) Jsin 5 PBPT aBlll caang s dujges 3 iyl
AEDUy i) Jgms gllsa 3 PBTT 5 BBDL ¢ibludl Ll S5

4 s A Aaadl P, triticina il dos ol g 58l SV S J g

2019 &
Table 5. Physiological races of P. triticina recorded in Syria
during the season 2019.

Ll ) )
Physiological races  Location/ area name  adsall /Abhial)
BKLP* Yahmoul/ Aleppo Qs /J seny
BBDL Al-Ghab/ Hama olaa /lad)
PBPT Al-Raqga )
PBTT Lattakia A4.830U)
*New race Baaa Ak

<Y1 L (PBTT «BBDL) i) il of zeaalgll (s

s ) galsl) Lo Ll (gpa 85 i) clsind) e dlRalLs 1oy
oY) agall (pay wAegdell HlaBU ABS Bl & 4l
25w 2019 auge & Camy A duyall PBTT aDL of Y
Lasd diyee S Vs -Aaglie (ua/ayse 18 s caeUaind 480U
Ll of Alsell lally Algana Aadaial) ) 52815 ADLL o3a il 1Y)
S DA e sl oD S o gk dag Ulae 4230
Thalictrum spp. gmsbiadl Glilad) eg of 3 el il
Gl Jilg ade dlaadle ae daysu A 825250 Anchusa spp.
@ Ayl Taal Guslia GuinasS Cpesill (uda 90 Jes dulae
il Gagaa dam Law saaadl DL o Cagpadl ey LA yem
e S s uaSi i) 8 sumiall GO sy
gosal canall 8 iladl delkdl s e bl e
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«Sr8b «Sr8a «Sr7b Sr7a «Sré Sr5 daglaall Gl 8 ausgall

Srl7 Sr13 Srll «Srl0 Sr9g «Sr9e «Sr9d «Sr9b «Sr9a

.SrMcen 5 SrTmp «Sr36 «Sr30 «Sr21

G ALY Gaa) e L can SV o3 Cuand

2300 Sl ganall

Oeshla (8 Lgie ADLL a3 5 385 :BB degenall dali ADLL
sda ciellin) Cun Auhd ) Ll wpa BBBCC 4
.SrMcens SITmp Lea Jasd dagleall s daalge ADLL

Lnglgyd ADLe lgie s Gus :GB deganall 4l ADL -
S ADL sda cielliinly GBHHM (8 il dibia b
il Glind Wgiaalga Glldg cdagliall Cilia e 5ST aae Jad
LSr(13 9d Ta «21) iy ) e sanall YL daglae
— o Ji dihaie 8 lgie ADL 2aa3 3 1] deganall A6 ADLL
Aoglidl) Sl 5 e )3k Cijpdis (JDBBC by Aual
Ol (e gendll 8 5SS Bl lls Sr (€, 8a, Mcn,21)

degena o Bilial) dasliall il maes o) 7 Jsas e
il € 38 Auaglenall VDL saaaal) Lyl CaliaY)
Baanall dunslgriadll L) paead daslie il 3 Sr36 cpad)
alial) 8 daslial) il daalga o )8 3 YL calig
Ol daalgs (JDBBC) dunslosiadl) ADL) e Usivas) 23 ¢ i)
(Asm Jladi— L2y () Al dakie 8 ADL) 38 cielas .Sre
VO paend diaglie e sl e S cpall 138 o e Ju lae
Al b s ) Al gl

Sladl Taa jladl dpa o1 g 5l oYL dpal ya) 538l 7 J g

A ses (32019 asse JOA G g jaall 3y saal) 28 sall 8 3305])
Table 7. Pathogenicity of the physiological races of the stem
rust fungus identified in Syrian locations studied during 2019
growing season in Syria.

Y] Aol i
A il o1 3) g gl g )
da gl g 58l Aahtial) /@3.43\ A glaal)
Physiological Location/ Area Sr gene ()
races name Virulence/Avirulence
BBBCC wrshyh Mcn, Tmp
Tartous
GBHHM olaa /alzd) Mcn, 7a, 9b, 9d, 17,
Al-Ghab/ Hama 21, Tmp
JDBBC Auall /e s Mcn, 8a, 9, 21
Tal Baydar/
Al Hasakah
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Jie Cpin 29as < (Roelfs, 1988) Lesliall cilisall oSVl )
3aal) asns HUad] (pe dbans aalgl) Ciall 8 STl Lr2as Lrl
DL 8 e V) Ayl 038 3 el LrL cpadld .Y (e
ALl Lpial) (GAY) Yl Laglia IS5 PBPT daaslgnjdl)
e Lrl cpnd) dealga (o ci€a ) YL el (s el )
penty ailh llg Lr2a cpal) daglia 8 8l e ald cdgl b
VL @l o) sua daglia o Jgand) (Ko lae cpiall (s

.(Milus et al., 2009) Zuhyl s3a b 52amall Lnslssadl

faa lad VDL Apa g g 50dl) YL Apal ey 501 L6 Jgaa
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Table 6. Pathogenicity of physiological races identified in
Syrian locations surveyed during 2019 growing season in
Syria.

) Ak ial) Aa o g 3Rl CYSU) Al
La gl g i sal aglial) cilin £13)
Physiological Location/ Lr gene(s)
races Area name Virulence/Avirulence
BKLP Jseny /als 16,9, 24, 22b, 10, 143, 2b
Yahmoul /
Aleppo
BBDL Jalall daklie  22b, 13,17, 22a/ 1, 2a, 2b, 2c,
olea 3, 3Ka, 3Bg, 9, 10, 11, 12, 14a,
Al-Ghab/ 14b, 15, 16, 18, 19, 20, 21, 23,

Hama 24, 25, 26, 27+31, 28, 29, 30,
32,33,34,35,36

PBTT AU 22b, 3, 3Ka, 10, 11, 12, 13,
Lattakia 1443, 14b, 18, 21, 22a, 23, 30,
33, 34, 35,36/ 2a, 2b, 2c, 3bg,
9,15, 16, 17, 19, 20, 24, 25, 26,

27+31, 28, 29, 32
PBPT 43 ) 22b, 1, 2c, 3, 3Ka, 3Bg, 10, 11,
Al-Ragga 12, 14a, 14b, 18, 22a, 23, 30,

33, 35, 36 / 2a, 2b, 9, 13, 15,
16, 17, 19, 20, 21, 24, 25, 26,
27+31, 28, 29, 32, 34

P. graminis (k) faa
el Ao SR Glull faa il Aaglgaiudll L) iyl
Craadin) daaglgnadll YL dudys 2ail — 2019 acgal &g
Near Isogenic Lines Lilys ALl 4ui el <Y (g de sana
Gl faal GV Gy Lgale alaeYL & Gua (NILS)
D i dilaie 3 JDBBC ¢(slea) i) dikaia & GBHHM 5
BBBCC DLl cuilSy (ushyla dilaia & BBBCC 5 ¢(iuall)
psall 138 (P lgapas & A S o iy LAudys J8Y)
3¢l gpas & Al L) Taca O ol A (8 Wl ddjes



Lo 4D daglaal) GaliaYl slagl ob oy a5 Lo IS (405
Dl adine Ayt ALY e Jiea el Tilg Sla Gl
e (& Sl dons oLy cdonslgnyudll a5¥3 & Cplil (sa9
o Mo il il e Labaall faall doglad 3y0ke il Lgaia
(Major i) cilisalls ams oo Ladl ety Ui cogai Jilasa S
ding ol ALYl .(minor gene) il ciluall i gene)
Chenetal.,) e daalls il iye debus Al 4uS) ) i)
Loglaadl (e gsi Chaml caiall auiy of zajall ey (2012
<l Eus . (Sundeep et al., 2001) (durable resistance) 8yaial)
alad 3y IS5 colghal IS 3 (mpaall diaglia bl IS P 0
sy gty 10 AW L) Alsje R 5 68l Alaye 8270
e psliss asing G Gual) sa L Adjeal ST analyag dicl);
SN @Iy ALl AL Calial) G allasly cabadl) faal)
Lagady bl Taag 4850 fam (o JSI 8] daglial o
G Las dlle Lausy aladall faally Zunldl) el Cilial dila) 2o
sl ) haill ) e Le 1y el Jgemna o ladll (usdls
el Calial A8l sac lal) Cani) Ll chadinl) Ciliadld 4l
Slo Gl Eigan I g0p 3 Aldiag Taa cilails il 0 LK
sl Sl (ggise

My <G

Rl @dlas it Sl e JSI pally LA (gl ok
Olabug 3ge Play AR daaly Gagine sraug 2l 53l Gl
6 ) el Eipadl L) gl iy S x|
paShe b COlguiy ge (e 0t Lo o clladladll Calide
Al Vsl 3 Ul pgtiilals

Cliaad Lansloanadll SV (e w3l daalgae o a2l o
Gl e 230 @llia Jhle a3l V) madl) Calival 8 8)lgial) daslial
Ljgu (A lbaass & Al Lisglgiudl) YL adaid ol daglaal)
OSa @llng LSr (24,25, 26, 31, 33, 36) Cluall a5 Wiealea
daslie Cilical ZlaY Al mdp 6 cliall o o slacY)
ey USas aey ol adl S0 ae el o 3Ll Taia (2l
U8 G Lagiaslie 5 8 o 30 315 5124 cpiall e St
lelgems (e Lot Lidl 33 Jsn (& Wls sl Ug99 aDL
Loglie o Jpanll (Say LS cddlsell chlally dlgiie dyyom )
Sr29 5Sr9e sl Sr22 5 Sr40 51 Sr325 Sr40 (il aan e saa
Loe il odn Jedl LSl 151 @llia o Siias 3 Laaly a8
Lugynall Lngloidll SN s Y1 Algh deglie e
-(Johnson, 1988)
Laslgniaill VDL (e 23] Gl Jinill e a2l e
I b Tsks dllia of G Y 138 o V) Al o3 ddyedl)
DS s B (e caall 138 sels (Y Lpse b dunslssdl
Caglall il gly Basagall Calial) dilaly Sl e gy e
SV S e b Sy il lia olS) dlidl 2
aml b Ll Gl dad € e sl Sl sagasal
LLay) ol ¢l L (Worku et al., 2013) L) dxlall Cila)
Logladdl Hu€ e 5yl Lgaal s ADLL eeda sale s 48U
Al il o) Lald iy Sl s Cia (s
b Ciall 138 1Y) Aualing ooy (K8 ALY 505 ooy
Cigpb il s B ashs dlal ) Jsa of ) desls Slals
Aaly) (=i ey haga (2003 cgslinss wiSa) dinlia Ldlic
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Abstract
Kharouf, Sh., Sh. Hamzeh and M.F. Azmeh. 2021. Races Identification of Wheat Rusts in Syria during the 2019 Growing
Season. Arab Journal of Plant Protection, 39(1): 1-13.
Wheat rust diseases, caused by Puccinia striiformis f. sp. tritici (stripe or yellow rust), P. triticina f. sp. tritici (leaf or brown rust) and
P. graminis f. sp. tritici (stem or black rust) are important factors affecting both durum and bread wheat production in Syria. Considerable
losses were caused by these diseases, especially stripe rust, estimated at more than one million metric tons, in the 2010 season, out of 5 million
anticipated production. Therefore, it is essential to monitor and follow the movement of these three rust physiological races. In the 2019
growing season, 165 wheat fields were surveyed, and 312 samples were collected and characterized. Ten races of stripe rust were identified in
ten locations, of which, four represent new record in Syria, namely the races 16E154, 69E150, 264E46 and 258E64. In addition, four races of
leaf rust were identified in four locations, one of which (BKLP) is a new record in Syria. In addition, three previously recorded stem rust races
were identified from three different locations. It should be mentioned that the newly recorded races of stripe rust are able to overcome resistance
genes Yrl and Yr5, on which the resistance of durum wheat cultivars such as "Cham3" depended, with a disease severity of 40S recorded in
the same locations. It is also worth noting that the stripe rust race 462E128 (warrior) was not detected in the isolates studied. Likewise, the
stem rust race Ug99 was also not identified, and because of the aggressiveness of this race, continuous inspection through field surveys
accompanied with pathogenicity tests is essential during the coming seasons.
Keywords: Stripe (yellow) rust, Leaf (brown) rust, stem (black) rust, race identification, wheat, Syria.
Affiliation of authors: Sh. Kharouf?, Sh. Hamzeh! and M.F. Al-Azmeh®2. (1) Biodiversity Laboratory, National Commission of
Biotechnology, Damascus, Syria, Email: shoula_kharouf@yahoo.com; (2) Department of Plant Protection, Faculty
of Agriculture, Furat University, Syria; (3) Faculty of Agriculture, University of Damascus, Syria.
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