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Al ymdl) Jualss e (Cucumis melo L.) @u\ Gl any
Lolal (< adlial alaee ofs «Cucurbitaceae Ayl Alilal
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Fusarium oxysporum f. sp. s Macrophomina phaseolina
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Table 1. Effect of different treatments and method of application on peroxidase activity (units/ml). Each value represents three

replicates.
Adalaal) 50 Jara Application method Alslaal) 43,

Mean of Juid) Alalaa 294 dlalaa * S alaal)
treatment effect  Seedlings treatment  Seed treatment Treatments*
36.07 m 37.79p 34.55q Inoculated control (x _edlls 45 sl 2ali
29.72n 30.68r 28.77s Healthy control sl 2L
48.821i 49.48 k 48.16 ki T
43.121 46.06 m 40.190 S
46.59 j 47.36 Im 45.83 m SA
4475k 47.14 Im 42.37n H
4993 50.01 jk 49.86 jk Tachigazol fungicide Js lsdls 5 kad ane
55.44 ef 56.92 ef 53.97 gh T+S
52.76 h 53.86 gh 51.67 ij S+H
56.54 de 57.34 ef 55.74 fg T+H
57.20d 58.5 de 55.91 fg T+SA
53.41 gh 54.45 gh 52.38 hi S+SA
54.43 fg 55.61 fg 53.26 hi SA+H
62.46 ¢ 64.65b 60.28 d T+S+H
63.88 b 65.15b 62.62 ¢ T+S+SA
67.46 a 68.50 a 66.42 b T+SA+H
52.72 a 50.11b Mean value of treatment effect 4lalaall aladin) 48 yla 43l Jane

%5 Jial (g e die 3 gaall 2aate K2 HLEAN Cuua Ay gina Sl 8 Lein a9 Y A 3 galall 8 dgilitia Cag ya Leaiy ) )
L) (asla =S A ctlia sagdl padla = H e ) < S =S T, harzianum 058 5 g seall pasival = T *
Values followed by the same letters in the same column are not significantly different at P=0.05.
* T= Biological control product Trichozone (T. harizanum), S= Agricultural sulfer, H= Humic acid, SA= Salicilic acid.

3355 sl uantially ol Aldlas Ak it xe
pre ae JUsY) dleles dayha ladinly dlogell Galag Sl
(78.64 <79.22 ayV) Bl il 3 clagin Aisine Cligh dsag
lal) Alebeey Alee (sl e dafsang 76.09 5 76.56
Aalaey JusY) dleles il sladiu) vie adodl aalilly Eislall
49.18 ay) Ll b Cus cdigine Cilig dga5 ae ol
oda gy . Mgl Ao cJafsang 38.37 42.57 5 47.57
(2014) « Aludls (2007) McConchie et al. 853 Lo aa il
a gaball Glal deglaall Glbatiu) & chluld) Gadls 308 8
Ll oM. phaseolinahdll ge cudally cendll Gl (aje
Lgall dglaall  hé 5US  JN (2007)  El-Khallal
[l B colisdll Jpdl (e daglie A T. harzianum
P e dldg Foooxysporum  hdll e cuidlly alalelal)
o3 (o WS ¢y paal) el i clall djlgall daglaall Culiatin
ol Isiw 31 (2006) Blade et al. 4] duasi Lo an ciilss gl
Gladl gl cls b SLal) ap) 8 daaly il ol
bl e il alisdll sl

-melonis

F.oxysporum f. sp.
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SRl a5 Jalds B dasdial) cBlalaall il
Ugine g JUaYL dlebeall iyl o (2 sas) Sl Cania]
Galy 3 ¢ SLnlSll ol Talil (gine DALy shll dalad) e
AN cBlalaall () WS ¢ dgil) e cJafang 60.68 5 63.48
Alee cais N Ludlly A5 CDlelaall (e Lgiee cuihial
losagll (anlay cllullidl Gaalay 055K (gaall paaioll
iles go (goime COA) dgas s ae Bl Llis e
LegiS) bl (aalay cupslls (93605 (gl juaniiudl)
Cuplly 033Kl (ggal) sl dlalas oo Lgina bibid
74.10 5 76.72 77.89 Llill Jare il 3 clogigll (aslag
Alalasy yhadlly skl 2 LaN Alalesy A5lae ¢ sl e cafsang
Ll e Jafsany 40.47 548.37 Ll cpall) dadud) salal)
Aelae diph ol Lad 40BN cOlabed) g LS
naniall Alalaar aiil) Bl gl 3 cdlalaa) 3L oo JasY)
O el Al clasigll (malag clbudlad) Gaslag (535Sl (gl
e Aludlill (aslag cuplly 095508 (goall juaninall dlales
Aalae e Lgine catid) L) clagly (goine (38 29mg pic
logagll Gaalay dludlull (aalag GghsSils (goadl uaaioll



Al S A0 Jane i dad S (Jefoan 5) Sl g 33 Tl A alaaiuV) 45 Hla o ddbisal) cdlalaal) L3l 2 Jgaa
Table 2. Effect of different treatments and method of application on chitinase activity (units/ml). Each value represents three

replicates.

Application method 4lalaal) 43,

Alalaal) 80 Jama JUAN Alalaa
Mean treatment Seedling 253 dlalaa *CBlalaal)
effect treatment Seed treatment Treatments*
48.37 k 49.18 p 47.57p Inoculated control gkl & gle 2als
40.47 1 42.57q 38.37r Healthy control sl 2als
56.87 hi 57.93 nlm 55.82 mno T
53.08 ] 5340 52.770 S
55.42 ij 56.34 mn 54.50 no SA
54.49 ij 55.73 mno 53.250 H
58.1 h 58.49 kim 57.71 Imn Tachigazol fungicide J s )lasil 5 yhd 2ua
67.51 de 69.30 def 65.73 g-h T+S
61.26 g 62.09 ijk 60.44 kI S+H
69.28 cd 71.72 cde 66.85 fgh T+H
71.53¢c 74.74 bc 68.33 efg T+SA
63.27 fg 64.66 g-h 61.88 jk S+SA
65.35 ef 66.53 fgh 64.18 hij SA+H
74.10b 76.09 ab 72.12 cd T+S+H
76.72 a 78.64 a 74.81 bc T+S+SA
77.89a 79.22 a 76.56 ab T+SA+H
63.54 a 60.68 b Mean value of treatment effect alaall alasivl 44yl il Jane

%5 Jial (g e die 3 gaall 2aate K82 HLEAN Coua Ay gina Sl 8 Lein aa 98 Y A 3 galall 8 dgilitia Cag ya Leaiy ) )
ULl aals =SA cdliasigll (mala = H ¢ )) Cu S =S T, harzianum OS50 5 g sl jpuasiudl =T *
Values followed by the same letters in the same column are not significantly different at P=0.05.
* T= Biological control product Trichozone (T. harizanum), S= Agricultural sulfer, H= Humic acid, SA= Salicilic acid.
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Oo)sSili gl pmaiadlly Judll dlelasy claggll (sl
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DR 3smy ae ¢ sdd) Alabiey JUEY) Alabee dayha alasiuly
3sag aie aa oddly JEES adudl salal) dlaless Legin (gyine
0.93 <0.99 51.13 (1.27 iyl Jalis &b 3 claginy (g5ine (38
Al Sle dafsang
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Sy iy Jalis Gl ) ol gg T. harzianum (sl
@sall Lhall o o Gl (2011) S JI @l ae i)
ol Y Aol Adladll & 5aly e 5all T. harzianum
5ly) Ladf (2018) (gpsenll Laa¥s - eluglll il 3 Sl Jsd
) Gl sda el 3Dl A gl Aledl) b

ISy Jgid Agad) i) Jandii A Lasdiunal) cdlalaal) il
JaYl Alaleall A2kl (goinall sl (3 Jsan)  goliill gl
DSl Joid o) aii) Bla deas 3 eddl dlabedll e
@Bl agag Baagl cps (B gl e cJafsang 1.89 2.39
ol a blis el deay 3 Leatiuall clleal (p dgine
Gl eaniondl e A3l AENAN Alaledll B Sl Jsud
Gp 25y axe ae dlaggll aslay Gludlull (aalag 05550
aslay Cupslly 0555 (geall i) dlales (o (Spine
Gnll maind) dalee (e Lgine caiidl g€l bbbl
ol paniudl dlelaay closigll Gaslay cayslly Gg)eSls
3.1 328 an¥) Ll al 3 bl (adsg (555808
Bsld) salall Aldess Lild ) e ofsasy 2.8 2,93
0.96 5 1.2) Lgin (goime D) 259 e wlall 2alilly

(s e cafsans
O Grime DAL 3sag aae (3 Jsan) ) cuwn WS
anlag 0935l (gl umniaad) (e 23eSall AN Aleladl)
O9sSi goall il dlalany clagagll (aalay clluld)

(2021) 2 235 (39 alaa dy ol il LBy dlae 90



)y S A Jane Jiai dad JS (Jafoans) Sl o) Jsid sl oy 330 Tl 8 aladin) 4 yha 5 dabidall <lebeall 50,3 Jgan
Table 3. Effect of different treatments and method of application on polyphenol oxidase activity (units/ml). Each value

represents three replicates.

FIRPINTF A
Application method
Alalaall s Jama JUEd Alalaa odal) dlalaa

Mean treatment Seedlings Seed *Calaall
effect treatment treatment Treatments*
1.2 1.27 kl 1.13Im Control inoculated with both pathogens ssa yeall (p kil & gla 2ali
0.96 0.99m 0.93m Healthy control adud) aaLill
1.77 gh 2.03 gh 1.52 jk T
1361 1.38 kI 1.35kl S
1.7h 1.89 hi 151 jk SA
1.61h 1.74 ij 1.48 jk H
1.94 fg 2.15 fgh 1.73j Tachigazol fungicide J.s il (5 il sl
244 cd 2.72cd 2.17 fgh T+S
2.07 ef 2.22 efg 1.93 ghi S+H
251¢ 2.81c 2.22 efg T+H
28b 3.21b 2.39 ef T+SA
2.25de 2.47 de 2.04 gh S+SA
2.31d 2.48 de 2.14 fgh SA+H
2.93b 3.39b 2.47 de T+S+H
311a 3.73a 2.50 de T+S+SA
3.28a 3.84a 2.73cd T+SA+H
2.39a 1.89b Mean effect of application method &labaall aladiivl 44 yla ,ili Jaxa

CELLIL (aals =S A (dlia gl (adla = H ‘L;.-‘;‘)) Cu S =S (T, harzianum ()5S 3 Lﬂ;ﬁ;l\ paniwdl = T ¥
Values followed by the same letters in the same column are not significantly different at P=0.05.

* T= Biological control product Trichozone (T. harizanum), S= Ag

G Akl (apedl il el ) S el gy g
leitiy Lils) ade ) Lage Anll) ilsall jsd e aed) aaley
b A U8 L a5 Al delad) LSl ey Y ellys
Vs oalls sl sblall Allad) Sl ) S s
sat aba 3 AL atla) e Db sl g ) s
i Sl al G allally Gl b se Gilly ) Sl
-(Agrios, 2005 ¢1988 (9)als Sldl) challl Cigay o)
sl dayks Trichoderma  hadll ddlial 5ol agan Layyg
G Jindl ) Jsdll U ve GLaY) dik lab Aol J8
il & 5l o) Cus mpdl sads laY) dus i
Alaal @eli€ 3 5l ol paal) dahaie ailladivly Ll
(1985 ¢ aliall) dimjadl sl U3 (0 Lhaalge 2o 5ial)
-(Hadar et al., 1979
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ricultural sulfer, H= Humic acid, SA= Salicilic acid.

Lgiall el A aladi) diphy ddlidal) cdlabea il
dlay) sady bl

LU sady Lasi el (4 Jsan) sl dlabes iyl
%56.21 cialy 3 (JudY! Alalae disyhay 4jlke gsina AL,
Jasdd Lol Wl sl e %21.71 5 %44.75 5 %28.39
Bsld) Alabaall dlia) sadig Ao Aol cliay a3 cdlelad) Lih
= Gl Clae e (grime WALy Gasad) il
(19955 goal) yanivally cbLJLl asls s Humic acid s
039 %71.66 5 0.60 %93.33 &l 3 2@l e S
%0.29 %61.66 5 0.32 %64.99 5 0.36 %66.66
sl e
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Table 4. Effect of different treatments and application method on disease incidence and disease severity. Each value represents
three replicates.

Disease severity 4Lyl 31d % Infection % 4ba¥) 4
dlalaall A8y )l dlalaall 48y )k
86 Jama  Application method Al Jaaa Application method
Adalaall dlalaa dlalaa Alalaall FIRP
Mean Juady sl Mean Juad) 293 dlalaa
treatment  Seedling Seed treatment  Seedling Seed *CBlalaall
effect treatment treatment effect treatment treatment Treatments*
0.60 a 0.54b 0.66 a 93.33 a 86.66 ab 100.00 a Cnia yaal) (o pladlly ¢ gla Al
Control inoculated with the two fungal
pathogens
0.29d 0.25 fgh 0.33e 61.66cd  53.33 hij 70.00 bed T
0.39b 0.32e 0.46 c 7166 b 66.66 cde 76.66 b S
0.32c 0.29 efg 0.40d 64.99 c 56.66 fgh 73.33 be SA
0.36bc  0.31ef 0.42 cd 66.66 bc  60.00 efg 73.33 be H
0.16 hi 0.141-0 0.18 j-I 38.99 ij 34.66 mno  43.33ijk Tachigazol fungicide J s laadli (5 hd aua
0.18gh 0.161-0 0.21i-j 43.33 hi 36.66 Imn  50.00 hij T+S
0.24ef  0.20j-I 0.28efg  54.99 ef 46.66 ijk 63.33 efd S+H
0.17gh 0.151-0 0.20 j-I 39.99 ij 33.33mno  46.66 ijk T+H
0.15 hi 0.14 1-0 0.17 j-I 36.66 jk 33.33mno  40.00 kim T+SA
0.23f 0.20 j-I 0.26 fgh  51.66 fg 43.33 jkl 60.00 efg S+SA
021fg 0.18j-I 0.24ghi  48.33gh  40.00klm  56.66 fgh SA+H
0.13 ij 0.12 nop 0.14 1-0 31.66 Kl 30.00 nop 33.33 mno T+S+H
0.11] 0.10 op 0.13n-0 2833Im  26.66 op 30.00 nop T+S+SA
0.10j 0.08 p 0.12nop 24.99m 23.33p 26.66 op T+SA+H
0.21b 0.28 a 4475 b 56.21 a el alasiind 48 )k 58l Jaxs

Mean effect of application method

%5 dw;\d):u.umc dgaall JA::\AUs.lA)L\:\;\%%wuﬁjﬁ@yh}ywA)Au\‘éﬁa.@uhu));\.@uﬁg&mﬁﬂ\
S (asls =SA el sigll (aala = H o)) @u S =S «T. harzianum (5558 5 g sl juasivdll = T *
Values followed by the same letters in the same column are not significantly different at P=0.05.
* T= Biological control product Trichozone (T. harizanum), S= Agricultural sulfer, H= Humic acid, SA= Salicilic acid.

Abstract
Al-Khazraji, N.K.A. and S.M. Ismaeel. 2021. A Study on Watermelon Wilt Caused by Fusarium oxysporum f. sp.
melonis and Macrophomina phaseolina and its Control. Arab Journal of Plant Protection, 39(2): 85-95.

Results obtained from this study showed the compatibility between the pathogens Fusarium oxysporum f. sp. melonis and
Macrophomina phaseolina and melon plants cv. Galia F1 causing a severe disease. Both fungi were isolated from infected plants collected
from the fields located in the Dujail and Ishaqgi areas of Salah al-Din Governorate. Disease incidence and severity of infection with both
pathogens when inoculation was done through seed and seedling treatments were 100.00%, 0.66 and 86.66%, 0.54, respectively. When
different control treatments such as the biological product Trichosone (T. harzianum), salicylic acid (SA), humic acid (H) and agricultural
sulfur (S) were applied, by using seed treatment or watering the seedlings, an increase in the concentration of peroxidase, chitinase and
polyphenol oxidase enzymes was obtained. Results obtained also showed a significant superiority for the triple interference treatment, the
biological preparation Trichosone for the fungus T. harzianum, salicylic acid, and humic, and by the method of the seedling treatment, and it
achieved the highest enzyme activity of 68.50, 79.22, and 3.84 units/ml, respectively, which reflected positively in reducing the incidence
and severity of infection as they reached 23.33% and 0.08%, respectively, compared to the control contaminated with the pathogen, which
reached 100.00% and 0.66, respectively.

Keywords: Soil-borne fungi, Fusarium oxysporum, Macrophomina phaseolina, biological control, melon, Iraq
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