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Table 1. Collection sites of the evaluated Fusarium spp. isolates.
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1 0 2 1 1 2 7 F. proliferatum (Fp)
0 1 2 1 0 1 5 F. equiseti (Fe)
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Table 2. Fusarium species isolated from sub crown internode of wheat plants infected with root rot disease and its frequency

Fusarium 2

(%) P2 gl iy kb ) g5
Frequency (%) Fusarium species No. of isolates Governorate

727 F. culmorum 8 Aleppo

18.2 F. proliferatum 2

91 F. equiseti 1

75.0 F. culmorum 3 Daer Al-Zor BB
25.0 F. proliferatum 1

75.0 F. culmorum 6 AL-Raqga
125 F. proliferatum 1

12.5 F. equiseti 1

69.2 F. culmorum 9 Al-Hasakeh
15.4 F. proliferatum 2

15.4 F. equiseti 2

75.0 F. culmorum 3 Hama

25.0 F. equiseti 1

85.7 F. culmorum 6 Daraa

14.3 F. proliferatum 1

74.5 F. culmorum 35 Total

14.9 F. proliferatum 7

10.6 F. equiseti 5
.2006 Fusariumspp. <Y je (fazy Lelilhial 3laxdl 65 3

Table 3. Reaction of wheat seedlings of the cultivar ACSAD 65 artificialy inoculated with some Fusarium spp. isolates under
laboratory conditions, during 2006.

*galil) ciad Al dila) Bad (%)
Infection severity of sub crown internode * Infected seedlings (%0) Tested Isolate Site
2.33 abc 100.0 Fcl Aleppo
2.68 a 100.0 Fc2
1.52 defg 93.3 Fpl
1.70 bcdefg 93.3 Fp2
1.27 efg 93.3 Fel
1.73 bedefg 86.7 Fc3 Daer Al-Zor s e
1.00 g 80.0 Fp3
1.93 abcdef 100.0 Fc4 AL-Ragga
2.00 abcde 93.3 Fc5
1.13¢g 86.7 Fp4
1.33 efg 86.7 Fe2
2.00 abcde 100.0 Fc6 Al-Hasakeh
2.13 abcd 100.0 Fc7
1.13g 86.7 Fp5
1.20 fg 100.0 Fp6
1.60 cdefg 93.3 Fe3
1.06 g 86.7 Fed
2.60 a 100.0 Fc8 Hama
1.60 cdefg 93.3 Fe5
2.47 ab 100.0 Fc9 Daraa
2.47 ab 100.0 Fc10
1.67 cdefg 100.0 Fp7
1.76 94.2 22 Total
* Scale =0-3 320 = il L >
LSD at P 0.05 =0.775 0.775=10.05

Coefficient of variation (%) = 14.12

(2015) 2

14.12 = (%) il dolxa

33 alaa gyl il A8yl 120



(1)

(2)

3)

(D) LS g1 5al ¢(C) (sstall 451l 5 (B) (Ainsdl 4a 51 PDA
58S 420 S (C) gslall ax sl 5 (B) il 4 1 PDA

(D) 23S £ 1541 ¢(C) sshall 4a 5 (B) o) 455l PDA

Lol LI 5 de ) jall paibiadd) ]
2006 JA iy s (8 Adlida adl e

(A) 4 5 Sl S :F. culmorum (1)
(F) (E) seS Las S )5

(A) 4 52 ey S :F. proliferatum 2)
(B) %t 52 Jalsn (D) 5 yms

(A) 42 5 ey S :F. equiseti (3)
(F) & 5 Jalsn (E) 508 i S ¢ ) ol

Figure 1. Cultural and morphological characters of Fusarium spp. isolated from sub crown internode of infected wheat plants

with root rot collected from different sites in Syria, during 2006.

(1) F. culmorum: Sporodochia (A), Colony color on PDA medium reverse (B) and Oberse (C), Chlamydospores (D),

Macroconidia (E), Conidiophore (F).

(2) F. proliferatum: Sporodochia (A), Colony color on PDA medium reverse (B) and Oberse (C), Macroconidia and

microconidia (D), Conidiophores (E).

(3) F. equiseti: Sporodochia (A), Colony color on PDA medium reverse (B) and Oberse (C), Chlamydospores (D),

Macroconidia (E), Conidiophore (F).
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Table 4. Severity of infection on durum (d) and bread (b) wheat seedlings artificialy inoculated with some isolates of F.

culmorum under laboratory conditions, during 2007 and 2008.

* 4oalil) caad Ladad) dbia) 3o
Infection severity average of sub crown internode *

2008 2007

Mean 2008 season 2007 season Cultivar
2.25a 2.7 1.8 Bohouth 5 (d) ()5
2.25vab 1.6 2.9 Douma 29868 (d) () 29868
2.05 abc 1.4 2.7 Douma 1 (d) ()1
2.00 abcd 1.3 2.7 Douma 41006 (d) () 41006
1.95 abcd 1.8 2.1 Bohouth 11 (d) ()11
1.95 abed 1.8 2.1 Bohouth 6 (b) ()6
1.90 abcde 1.7 2.1 Douma 41004 (d) () 41004
1.85 abcde 1.8 1.9 H-S948 (d) () H-S948
1.85 abcde 2.0 1.7 Cham 3 (d) ()3
1.80 abcde 1.3 23 ACSAD 65 (d) ()65
1.80 abcde 1.8 1.8 Cham 7 (d) ()7
1.70 besef 15 1.9 Cham 4 (b) ()4
1.55 cdefg 1.0 2.1 Bohouth 9 (d) ()9
1.50 cdefg 1.6 14 Cham 8 (b) ()8
1.50 cdefg 1.5 15 Douma 2 (b) ()2
1.45 defg 15 1.4 Cham 6 (b) ()6
1.40 efg 1.0 1,8 Hourany (d) ()
1.25 fg 1.4 1.1 Bohouth 7 (d) ()7
1.25 g 1.0 15 Cham 1 (d) ()1
1.25 fg 0.9 1.6 Cham 5 (d) ()5
1159 1.0 1.3 Cham 10 (b) ()10
0.531 - - LSD at P =0.05 0.05
22.02 - - Coefficient of variation (CV) % b

* Scale = 0-3 3°0 = il A *
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Table 5. Infection severity on seedlings of tested wheat wild relatives against some isolates of F. culmorum under artificial

inoculation conditions in the laboratory, during 2007.

al dsadd) ) Bad
* dalil)
Infection severity of sub

crown internode * Wild relative

sub crown internode*

Al dla) 30k
* daaldl)
Infection severity of
Wild relative

0.25 fghi Ae. kotschyi 20955 185a Triticum tur. vicocron 45070
0.25 fghi Ae. triuncialis 20161 1.55ab T. tur. dicoccum 127691
0.25 fghi T. ae. spelta 127036 1.50 ab T. tur. turanicam 84908
0.25 fghi Ae. ovata geniculata 20989 1.20 bc T. tur. vicocron 455570
0.23 fghi Ae. vavilovii 20231 1.07 bed T. tur. diccocum 45376
0.23 fghi T. ispahanicum 44392 1.00 bed Ae. lorentii 20346
0.20 fghi Ae. biuncialis 20645 0.85 cde Ae. ovate geniculata
0.18 ghi Ae. kotschyi 20420 0.75 cdef Ae. vavilovii 80842
0.13 hi T. tur. dicoccum 4507 0.73 cdefg T. tur. dicoccum 45393
0.13 hi T. turgidum 44828 0.70 cdefg Ae. triuncialis 20495
0.08 hi T. timopheevii 32862 0.63 defgh Aegilops tauschii 20239
0.08 hi Ae. kotshyi 24254 0.63 defgh Ae. lorentii 20388
0.08 hi Ae. lorentii 20061 0.50 defghi Ae. uniaristata 20140
0.00i Ae. vavilovii 14 0.52 defghi Ae. triuncialis 20366
0.00i Ae. ventricosa 21211 0.40 efghi T. tur. vicoccum 45303
0.00i T. tur. carthlicum 45113 0.33 efghi Ae. vavilovii 20429
0.00i Ae. peregrina 20079 0.33 efghi T. ae. compactum 42343
0.00i Ae. triuncialis 21228 0.30 efghi Ae. kotschyi 20211
0.30 efghi Ae. vavilovii 202262
* Scale = 0-3 3-0 = (il alu *

LSD at P 0.05 = 0.558
Coefficient of variation (%) = 80.36

7 aliy 65 alusly 11 Eigmy s e LD 406 <Y1 GilusY)
L et Msas o1 i) U8 Lot 50 slael Cuge 3 iy
iy (lad) il 5 ad) Al QUL gai Cin g
el Qi <€ LS . gamall e aa Ll 3 lia olgile Ua )
lemans (gsinly cilial) ellh e dlle iy gl (e de)ld
Slaxall ilLall (53al gaanall aan OS5 Byl g e
S e Sy el oY) G Uiz lagai S5 cpia
Osb Dsdall (anyy Apalill it dikaially £ Ul dikaie sl g
el il pai sy Ul speall Jaey Leigd 0S5 oS08
Ja 3y olad) clall 3lasacl ) ohil 13 il 2 clgule
s Leia sl alaef Alfy ool (8 lal) (e 808 sael e
Dl daleiall cule ball 38T (y50 A yaall Gli aY) alane

ol e candiall
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0.558 = 0.05
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Table 6. Infection severity on seedlings of tested wheat wild relatives against some isolates of F. culmorum under artificial

inoculation conditions in the laboratory, during 2008.

@l dadd) il Bad
*aall)
Infection severity of sub

@l dsadd) dlual Bad

Infection *4sLil

severity of sub crown

crown internode* Wild relative internode* Wild relative

0.35 bcde Ae. vavilovii 20784 150a Triticumurartu 20777
0.35 bcde Ae. vavilovii 20802 1.05 ab T. urartu 20811
0.33 bcde T. araraticum 20955 1.00 abc T. dicoccoides 20769
0.33 bcde Ae. peregrina 20079 0.97 abcd Aegilops speltoides 20579
0.33 bcde T. dicoccoides 20761 0.88cabcde T. urartu 20823
0.25 bcde Ae. searsii 20783 0.88 abcde Ae. lorentii biuncialis 20540
0.25 bcde Ae. kotschyi 20174 0.83 abcde T. ae. spelta 127036
0.23 bede Ae. vavilovii 20431 0.75 abcde Ae. vavilovii 20204
0.10 cde Ae. vavilovii 20756 0.75 abcde Ae. ventricosa 21092
0.08 de Ae. vavilovii 20794 0.70 abcde Ae. vavilovii 14
0.00e Ae. ovata geniculata 20773 0.65 abcde Ae. biuncialis 20861
0.00e Ae. peregrina 20617 0.63 abcde Ae. ventricosa 21211
0.00e Ae. vavilovii 21246 0.58 bcde T. tur. carthlicam 45113
0.00e Ae. peregrina 20658 0.50 bcde T. urartu 20788
0.00e Ae. Kotschyi 20211 0.50 bcde Ae. speltoides 20528
0.00e Ae. Kotschyi 20010 0.46 bcde Ae. triuncialis 21228
0.00e Ae. triuncialis 20161 0.45 bcde Ae. ventricosa 21100
0.00e T. dicoccoides 20893 0.42 bcde Ae. vavilovii 20822
0.00e T. dicoccoides 20021 0.40 bcde Ae. ventricosa 20991
0.00e Ae. ovata geniculata 21248 0.38 bcde T. araraticum 20891
0.00e Ae. searsii 20755 0.38 bcde Ae. vavilovii 20226
0.00e T. dicoccoides 20197 0.38 bcde Ae. triuncialis 20645

* Scale = 0-3 3-0 = el ol *

LSD at P 0.05 = 0.6885
Coefficient of variation (%) = 123.09
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Table 7. Infection severity on adult plants of durum (d) and bread (b) wheat cultivars artificialy inoculated with some isolates
of F. culmorum under plastic tunnel conditons, during 2007 and 2008.

*

Infection severity average*

A i) L) Lo Lalih) cad L) Lo
On first crown On sub crown
Internode internode Cultivar
2.15a 250a Bohouth 11 (d) ()1
1.70 abc 2.15ab ACSAD 65 (d) ()65
2.05 ab 2.00 abc Cham 7 (d) ()7
1.75 abc 1.95 abc Douma 1 (d) ()1
1.95 abc 1.90 abc Cham 6 (b) ()6
1.65 abc 1.85bc Douma 41006 (d) ( ) 41006
1.55 abc 1.85 be H-5948 (d) () H-5948
1.60 abc 1.85bc Hourany (d) ()
1.60 abc 1.80 be Cham 3 (d) ()3
2.05 ab 1.75 bed Bohouth 5 (d) ()5
1.55 abc 1.75 bed Cham 5 (d) ()5
1.40 abc 1.70 bed Cham 8 (b) ()8
1.40 abc 1.65 bede Cham 4 (b) ()4
1.65 abc 1.60 bede Douma 29868 (d) () 29868
1.80 abc 1.55 bede Douma 41004 (d) ( ) 41004
1.25 abc 1.48 cdef Douma 2 (b) ()2
1.70 abc 1.45 cdef Bohouth 9 (d) ()9
1.95 abc 1.40 cdef Bohouth 6 (b) ()6
1.15 abc 1.20 def Cham 1 (d) ()1
1.00¢c 1.10 ef Bohouth 7 (d) ()7
1.05 be 0.95 f Cham 10 (b) ()10
1.0279 0.457 LSDatP=0.05 0.05
15.6 19.15 Coefficient of variation (%) (%) Rl Jalaa
*Scale = 0-3 3-0 = (pupsi alus*

«45 32 26 <14) F. pseudograminearum s F. graminearum
513 J3l F. equiseti 5 F. proliferatum olyball jelay .(58
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Abstract
Al-Chaabi, S., S. Masri, A. Nahlawi and L. Matrod. 2015. The causal agents of wheat crown and root rot in Syria, their
pathogenicity, and the reaction of some wheat cultivars and wild relatives to the disease. Arab Journal of Plant Protection,
33(2): 116-129.

The identification of fungal isolates obtained from the sub crown internode of root rot-infected wheat plants, collected from different
regions of Syria during 2006, indicated the association of F. culmorum, F. proliferatumand F. equiseti, with the disease, with a frequency of
74.5, 14.9 and 10.6%, respectively. The pathogenicity of studied Fusarium spp. isolates on ACSAD 65 durum wheat seedlings varied under
artificial inoculation conditions in the laboratory. Results showed that F. culmorumwas the most aggressive (2.23) compared to F. proliferatum
and F. equiseti (1.34, 1.44, respectively). In addition, isolates Fc2, Fc8, Fc9, Fcl10 and Fcl of F. culmorum were the most aggressive. The
reaction of 27 cultivars of durum and bread wheat was evaluated following artificial inoculation with the 5 previous isolates of F. culmorum
under laboratory conditions, during 2007 and 2008. Results obtained revealed significant variation in infection severity with root rot disease
among the tested cultivars, 22 cultivars were moderately susceptible, and non of them was found to be resistant/tolerant or immune to the
disease. The reaction of most tested wheat cultivars to the disease under plastic tunnel conditions was almost identical to the laboratory
evaluation. However, Cham 10, Bohouth 7 and Cham 1 had the lowest infection severity. 48 tested wheat wild relatives showed high
resistant/tolerant to the disease, and 17 other relatives were immune to infection at least in one of the studied years.

Keywords: Crown and root rot, Fusariumspp., Syria, wheat cultivars, wheat wild relatives.
Corresponding author:  Salah Al-Chaabi. General Commission of Scientific Agricultural Research, Damascus, P. O. Box 12573, Syria,
email: salahshaabi @hotmail.com
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