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Abstract: This research was aimed to identify the causal agent of the root rot disease of cucumber in some provinces of Iraq,
and evaluate its pathogenicity and control it using beneficial bacteria of Serratia odorifera (So) and Enterobacter cloacae
(Ec) which isolated from the rhizosphere of healthy cucumber plants, and using silicon (Si) and copper (Cu). The fungus
Fusarium solani was predominant, while its percentage of appearance was 80.0% with frequency of 46.2%, Isolate Bfs- 1
was most virulent which prevent germination of the cucumber's seed overall in vitro compared to the control. The bacterial
isolates D6 and Q10 exhibited 100% percentage of inhibition against the pathogen /in vitro. Results of bacterial isolates
identification using Vitiq2 Compact System showed that they belong to S. odorifera and E. cloacae respectively. Under
greenhouse conditions the quadrant treatment (So+Ec+Si+Cu) was superior in controlling the disease, while it exhibited
100% percentage of seed germination compared to the negative control (Fungus alone) which achieved 58.0% and the
percentage of disease incidence and severity were 9.0%, 3.5% respectively compared to the negative control which were
90.0%, 66.5% respectively. And the quadrant treatment exhibited significant increase of plant growth criteria represented
by the dry width of plant, while it achieved 2.69 gm/plant compared to negative and positive control which were 0.85, 2.16

gm/plant respectively.
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Jalgall pany Jloatals slll Sl spde ins iye Sliue dxdlay sayiedd
2ol sleas)

R OVESLIPE X V-
SLall || & pailud!) daaled! || dsotil 48
syl dyde ity Adle Slladlze M @ Ll Gl Hode Gl oy s pardd ] demdl s ekl
Laleo sl bilad izl Jagzll 0 W52l (So) Serratia odoriferas (Ec) Enterobacter cloacae \wwiSs Jleaiwly dixdlSag
SUSS &ud Jurasy %80.0 Ay wliaal) 8 1ysls ASYI Fusarium solani jJasll o8 (Cu) Lul=idly (SI) OsSlud! Gpaiss
Aolasy Ljlae JolSIL Hoddl o) caaie 3] Ase cnanyly Aanyl iol (o pall Ll § aisdl (p Bfs- 1 a5l il %462
%100 Loats Zewd Q105 D6 4l lafiall cuylal cards sl cbilad daedl bl (o 4piSs Wie 38 Jye o3 3lagud!
5923 Lgl Vitiq2 ComEcct System &uaty (e dd)l @l oylsly PDA Wlladl 81 £ awsll (e £ solani (oyall jasl)
call dolas cidgas slasll cadl Cag)ls cumsy A1 § Aadlill LSl o (29 Jlsill e £ cloacaes S. odorifera |l
Bolacedl aolas J) Lulid %100.0 Led ol il Buad iy 3] lisll soda (dad oye d=3l6e § Cu +Si +Ec +S0 (£0s,]]
G bl sylaadl ) Lalis JIsall e %359 %9.0 45ay la¥) dwd iy %58.0 il @1 (03,d0r ,hall) 2Ll

DOI: https://doi.org/10.26389/AJSRP.S5220720  (48) Available at: https://www.ajsrp.com


https://doi.org/10.26389/AJSRP.S220720
https://www.ajsrp.com/

82020 saisns — AN 3381 = a1 sl - iy ) L) 401530 slad) Alana = Ga) i ) gy o) Al

Lals els /e 2.69 caly &l Bl (sl Aiere Sladl gas pulan 3 805 el el LS sl e %66.59 %90.0 iy
ails/pe 2169 0.85 caly @iy 4 slly Adladl ykapud) dlalan J|

.Enterobacter cloacae .Serratia odorifera Fusarium solani « jLizl joda (yaad oy :deliad] oladS

EPRYAY

@l § 2e,all Jool=ll al (e Cucurbitaceae due,all 2blall (o Cucumis sarivus ;L) day
LU HLs! Jgumme (oyazs (FAOSTAT, 2020) 2017 alad e ool 96.664 (3lyall § Loyl Jlea) il
seng LT Aawlgll L1 Slylad (e amy gl Fusarium solaniaa)) Lun oo Ass l) Sludl (o saay
oalpal Ts ol (e Aaliiay 508 3bolie § Asladl Lilgadl (o ply sube iy LS psls ol gokon
Jos lane @ Jgwamll Zelysd souzmll Jolgall usl (o dasg coliead) welsdy sodadl caaty clldl Sige
(2004 .(y 9,55 Brasileiro 2003 . 9,519 Aoki) @llal!

Bale yaatuy AUl @ &3Y) Lgiaall slslly SbLall Liay (e Loaste Lty Jalatll glasl jlad sag
Microconidia 8 piue 23sS §loal § 1931 (o 1931 AN Jlaall (19559 (Booth, 1971) iladl Lol clxt 5,43
@hd Jie e Ll Jons alsl Monophielides ¢vo s Lgsnes J) Ailolasel Lgo undy JSall Zumlulal
52§l (e SN goully Laskayl (8 Bylase Ablete sé Adiie Macroconidia 3,48 24058 §lsaly Jlga
i 058 Golaall Jiall oy of Bpiue Al £9,9 3 z)95) S of Bayie giis (&) Chlamydospores
(Booth, 1977) 51 Jassdl (e 0slll galey ) sl (Sl

odad (ool ylaty Lol die Sl jees 2ubudl cag)lall e Tolazel (o pell Bpall (alye¥l o las
O aiSad 1B 0585 Loy Speasl poazll jhasmel Ly LI bl e Hodadl 5,489 Glagud! delsd
Q@ bl cas Lel LS asadl (o Byldl adle il M5 Jeudl) wlodle ylasy Gyimll gzl pous
(Moses, 2006) 2Ll SBLLI cige caudy Lagad oo Aalizes Jolpe

LleasSdl Sloadll @lane o oo Sad 2l 5ls LI (o)l 23S 48LasSTl 3l cdaniul
slo¥l Jleniad JI 0simldl dzsl (2003 (9,3l Ajwa)duill deegy Jio Glle Lllaaiwl ypas &laall
Sl (alel 2238 3 2ilesSd) yuolnll pamy Jleazaly 2l dpually alyhaall Saball Lyl
olladles @5L& Hoda aad (ol caudl Jhall el dwlul sda oyl (2001 (9,519 Eilenber)
plasialy bty uledly oSl Grainy LilsasS Laosling (3Ll (o Bogizlly Jassll Aakaill (e
ool slaall psbadl Lghld slasly dadu )ls @bils sode Adlaie oo culie el LSl

Joall Gilybag slsl

Sl gl aal (e s paieddy Jye
e Loy zoae Hhiuely cdtes G (o)l palyel Lole gas sls abils Hode e wliue o
Jsa> (e (1993 (9,515 ChamEcco) s Osly Leglis sodmdl (aaly Luaay iy Aapuall wbiladl logl
il I calady 2585 15 50l Glall sUL Dodzdl wlive o elial clue . Jibs #3,Sy HLa¥! clladles
UL alaall s cntads sl %2 psasiall SlsKsuls Jelmey Lxbiv csdcy qu 0.5 Jshay Spasm
4,4 zw) e (PDA) 59 7uSs Uolladl lowy (e alad Zay)| (S §0) mdne mediys )50 Cuddzg edall sl

LA Sl gl (el (1 pa Sl dadlSa g (addd 49 .
Tl s A ol gl (any Jaridly (49) Cpea



82020 saisns — AN 3381 = a1 sl - iy ) L) 401530 slad) Alana = Ga) i ) gy o) Al

Bl “oe/ @S 1.5 Laiing ©a121) Botosll 5L Laiesll qudal aay e 9§ Ll @ aii I Titan Biotech
all 7 808 02 1425 § BLLY cdpasg Al @3le200 1S4 Amoxicillin godl sball 4 capsl (3ads 20
Jbrahimg Hussein) alii 7 8.l a9 PDA lawg (e 2ol clyhaall o¥ie coiiy GLLY cuaxsd lads
(2018

godly izl Soiuw dl Cuasdy X108 858 e Gguadl bl ot Aldl c¥jall cunxd
Cutu>y Gams (1980)9 Domasch suaiall Aidimtll zalall §lsby Lylally 2ue 5l wlawll e Tolezel
(1995) (19,519 Ganzalez § LeS 6,1,S59 slasll Helat Agall dudll

Skl sy Jleaiwls F.solani pasll c¥jal dusl ¥l 804l jLas|

Water Agar (£, lawgll e £ solani jasll (e je Ogunsy AL Aal e 8yuall opas
Lacay Tuez 9 A/mide 200 ,luie; Amoxicillin ggumell sLall a4l Capal saums dasg Suesll sl ciall
e (o e 0.5 38 (0yd W3S 3 GLLY! cexal | 3do/de 20- 15 5lades e 9 58 g BLbl 3 o
1225 8yly A2y § GLbY) civas slasl e SIS bl 7 sany PDA (#5301 Lawgll e 3Laill £ sofani Jaall
Lol Zadne (s Lelo] Buad copis | Al HLall sody oo @ebo/8yds 15 ) laday «omess 3l °p
> 38 Dls Byguay Cicjoy cpdan edyT Boge dddmey (aiids Sl %2 pgasguall Blisaula Jslxay
(5 shall Ogs e dagd eddl delyp dterll Bl Aslas (pe Sad Aalae JSI lySe danly Geball
Lk s ol e lusd Bl cdmw psn 14 54l %6 1425 5yl,> 420 § Ausl> § GLbLY| asg
.(1974) Butlerg Bolkan

Lol 5Lt wbilg Hodant 48811 LSl Jakddy Jie

clladlzs @ oLl Jsa> pany o0 e 2l AN ae dodio Jls bls seda o clive Caen
il adudl Hlsdl Sbls g Aallall AN lipald cadles Jleatuwly LSl adie 35Sy Jibg 5LaY|
Nutrient broth @aall Jsludl (£l lasll (1o o 9 (e oz dadine sLas! calil ] LU0 3l (0 Ja 1
Onage 5l Ca 2428 8yly> Ay § ¥ ciia> (20192 (Hussein) 48,41 Sigma- Aldrich 45,4 71 (e
chall o3l bl e Goim G Gib maw e ezl Aaplay oy ddy bl (e dmae s
Llee @y)Ss Aelu 24 30l “p 2428 5yl,> Azys § LSl A=alll GLLYI cdiasg Nutrient agar paall
.(2019b Hussein) 4as,b cumsy ilpo Bial Sl o¥5all 44

F. solani ooyl shdll ws 4 Sl o¥all Gsbaddl 8,04l jLas
Aol [l Sblad Gl daymell o Ldse @3 sy Aje Oganyly ducesd Laliasd) 8uall jlas| @3
e 1S die S Blle o do T 28LaL £ Lol puand Byl £ solaniylasll gy Bfs- 1 ajall aps
oo Jo 20 415 Lidgd oy Aedas G BLb) J) aLi 3 eay Nutrient broth (£33l Lassll 3 8leio olyal
Upally GLIYI 350 il . 0301 Lasugll 3 GiSll 7Ll i) GLIY1 8> wiall PDA (£330 Lasgll
bl 7 yee PDA (£530) Lawsll e Aol haall §pantus 23l> (0 oo 0.5 jlad 10,8 ausgy Bfs- 1 24,k
Byl AalaaS Sl 7 el 28Ls) oo Gl 4 wS,59 e 4 dlslas S &5,S (2014 Jubers Hussein)

LA Sl gl (el (1 pa Sl dadlSa g (addd 50 .
Tl s A ol gl (any Jaridly (50) Cpea



82020 saisns — AN 3381 = a1 sl - iy ) L) 401530 slad) Alana = Ga) i ) gy o) Al

Blapad! Aloalae § slasll 503 Jgumy oy Lagutald Lgtll wedll iy °p 1425 5l 223 § GLLYI clas>
2 Uslall oy BLLYT A3l )

b bwgia / (Alelall Breaiue Jlad lawgie — Blagudl Beaius Jhd laugie) =lagull %
(1993 .Gamliel s Katon) 100 X 5 ylaull §yenies

o2yl el gaid saliall &Sl c¥iall ek il

Fo ooyall Jhasll %100 Lapss deud cdacl G 2an ¥l dusCll e¥fiall oS Lo slasl slyal @3
4,4zl o MacConkey Agar asyaddl (£5301 lassll e Sl el dady @ludl sy solani
Lz glly 2dladl e ¥all jraard delue 48 Sul °a 2428 Byly> Aoys 3 iy (1992 (Miller) 2llayall Oxoid
48,4 zlw] Vitek 2 ComEcct System &ila5 Jleatwly da ¥ 48l a¥fsall (o sd T ebS Lagal
2] oo Kits Zealid s Jloatabs (&S Aniall siis /31l Aniall 5yl35 3 Lo yall Biomerieux
oLy Lanseis GN Card (29 Lamsia Reagent Cards 2248 cilallsy Kits J1 cpaazy Lasl 35Sl 48,4l
plS Lal gl 5,98 LSl auslzme JLasY Lasasie GP Cardy al,S 2apal Adladl LSl aulzs
(2016 .Hussein) Bacilli § 15:30 25501 &gkl LsSll ,Las¥ ACL Card

Gl cudl Bl cons Ll ls ToleasS Ll y9da aal o ye Haglia

Aad ol 5 Blaly (el sl sy e Lreaidy £ sofani asll Bfs- 1 2o pell dsall 7161
s9ds e St Jo 250 Aawe Az la Bolos Jl bl 7 pee PDA (£330 Liwgll § (oyall Jlasll oo o 0.5
Crogads 42,83 20 Sl “oe/aS 15 Laisg ©a121 §)ly> dzys (e ially Jhade sle Jo 10 4 CaLall sl
Base pasal (3 Cp/pe500) (il dungys 3oy Zednn Zumsio 25 ) LAl Carinl gy 14 5ul cuipamy cqllise
Jolmey Lmbase Badnn poly cate gapnl S § oL Loy Byde ey (039/0039) %1 Ay By5 @aST
Bfs- 1 jlasll adludl splarudl conyday aladl &gl Slarudl cMlall ci %1 aguagiall &l jolonla
Bfs- (Ec +Bfs-1 (So +Bfs- 1 c63y8as Si_paic 03,803 CU paic s3yaa EC LaiSs 5,803 SO LAty 00,840
Bfs- (Cu +Ec +Bfs- 1 .Si +Ec +Bfs- 1 .Cu +So +Bfs- 1 .Si +So +Bfs- 1 .Ec +So +Bfs- 1 .Cu +Bfs- 1 .Si +1
+So +Bfs- 1 .Cu +Si +Ec +Bfs- 1 .Cu +Si +So +Bfs- 1 .Cu +Ec +So +Bfs- 1 .Si +Ec +So +Bfs- 1 .Cu +Si +1
Llay (ol Codw Aolas S0 @l,Se 2anly bl ob epasatddl us (aiadl cejy Cu +Si +Ec
oy (i yeld Bogall Al aliT 7 day LYl 2ead Gl @3 Zebi 72 30l Aate okl Jgv (ulSh calass
W Al Hode =0 ol Jdl 339 Hedadl 3 (oLl 8uh Caus (2018 (Hussein) del 3l (o agy 40
@& 0ol il goezmll Caumi oo JBT 05l =29 mild (G Osh pdadl @ cudbe O9ls =15 2l (alyedl (e
0355 =55 @il5 iy sl @odnll gaamll wlane a5 =45 Gy sk Gl goazll Ciums ro ST 5l =35 mils
i | Baid Bgall Auddl cuwg (1994 (9,519 Nagao) wlall cige of @318 (o Ol sodld S
(1923) Mckinney dslas

LA Sl gl (el (1 pa Sl dadlSa g (addd 51 .
Tl s A ol gl (any Jaridly 1 Cpea



£ 2020 iakses = AN 220 - gl ) alaal) - Ay ol g Al g e ) 5 o slad) Aldaa - Sla¥) g slall Ay jal) Aanal)

3adlilly !

Skl gl AT o s ekl Jye
Foohall Baleadl oy wlyhall (e sue (1) doazdl @ onse WS pauddlly Jiall il ERUA
shall $layl @S155 ) coad) s9ay w89 9%46.2 51,55 2wl Jiansy %80.0 Sligall 3 o55ks Jans 3y 3] solani
Bucl 3l clsall plol auady JSall Cliky Slsiw suad LAl § A i QI Bl §1s81 Aalss
SLadl § i 1 sle ae oyl Jhaall el Jlanl GsSs w8y LS (payell Jlaally @isle sody Jleatwdy
Wannas :2012 .Jubers Al Mousawi) il lulys 45,83 b ae @lidl sda caasly Jeaxll o o)l

(2011
Sl Baliall sl sl 231,11 il c3all (1) soir
(%) Sl | (%) sl o]

19.0 321 Aspergillus flavus Link ex Gray
12.8 229 Aspergillus nigerVan Tieghem
10.2 12.5 Fusarium oxysporum Schlesht
46.2 80.0 Fusarium solani (Mart.) Sacc.

8.0 14.4 Fusariumsp.

11.2 18.6 Pencillium sp.

8.8 125 Rhizctonia solani (Kuhn)

12.5 22.0 Rhizopus sp.

5.0 10.2 Pythium aphanidermatum (Edson) Fitz

) 5ol Rpsis I £ 1581 Syl mmll lsls (1 53500) el (il Al 5o Bl s Al )
§ 15119 Assls Monophilides (o 75 cnids J) sl punda Luanig dewde pe JSAJI L5 Microconidia
W daslae mladl sda cele 7 -1 Lasae &by s lgom dawday JSAI1 &340 Macroconidia 8 aus duassS

(1971 Booth .2006 .Summerellg Leslie ) &l cilulys 3 ,S3

SR Gl pda (il (ha pa Cilppena dablSa g (aildl 52 .
Al s b gl (ans Jeasidls (52) Cpea



£ 2020 oases - AN 3320 = g ol = &l s Rl s T 59 gl Al - Sal) iy o shall A al) Al

PDA £, bawgll o yladll & paaius (1) . Fusarium solani jaill &yzlly de U1 ciliall (1) 3940
Jel> (&) Macroconidia 3 a8 4048 Eb.ﬂ (<) 9 Microconidia 3 paue duseS '&b.;l (<) “.\L;l 7 sony
Monophialides gg5 (0 Jugb guuisS

F.solani jadll o¥ial dcl el 8,0l sLas|

Lyine Laas cdliall puer cius 3) Lauslal Syt § £ solani Jaall c¥se ool @ldl o dal
093 oo Slaadl Aolany Lwld %82— 0 oy clalall § @l Gl gl Gladl sody wla) 4l @
31 e¥pall ady e Bfs- 1 &liall cdsis (2 Jgum)%100 Led cla¥l Lews cily &1 payall sl a3l
Sl laall ) sl e¥5all sdd Bua el 55uall 3 ool et Gpa 8 . JolSIL ! bl caia
Sl Alall clop¥l zlsl @ Ldsl clliSy dalise bl oo Doiae Ll Lecdsy ol sLdl o
Ll e Leadag soddl (rand ] 535 Les Selebaddly

bl yods Jleaiwls Fosofani il o0l oY jall e 2 iST1 (2) Jouo

21 Bfs- 23 83 Bfs-5 100 8 ykacud|
54 Kfs-1 65 Bfs- 6 30 Afs-1
80 Kfs-2 53 Bfs- 7 55 Afs-2
43 Kfs-3 35 Bfs- 8 23 Afs-3
35 Kfs- 4 54 Bfs-9 56 Afs-4
15 Kfs-5 76 Bfs- 10 72 Afs-5
19 Kfs- 6 40 Bfs- 11 80 Afs- 6
19 Kfs-7 44 Bfs- 12 20 Bfs-1
30 Kfs- 8 M Bfs- 13 80 Afs-8
13 Kfs-9 35 Bfs- 14 49 Afs-9
19 Kfs- 10 23 Bfs- 15 46 Afs-10
76 Kfs- 11 28 Bfs-16 55 Afs- 11
80 Kfs-12 76 Bfs-17 25 Afs-12
76 Kfs- 13 33 Bfs- 18 46 Afs-13
82 Kfs- 14 25 Bfs- 19 0 Bfs-1
70 Kfs- 15 21 Bfs- 20 19 Bfs-2
55 Kfs-16 31 Bfs- 21 45 Bfs-3
49 Kfs-17 14 Bfs- 22 55 Bfs-4
13 0.05 $giums LiclSD dod
ol ,Se B Yoae Jiay oy JS*

A il ke e (e Sl dadla 5 ol 53 X
Al s b gl (ans Jeasidls (3) Cpea



82020 saisns — AN 3381 = a1 sl - iy ) L) 401530 slad) Alana = Ga) i ) gy o) Al

Fusarium solani jadll s 4 wSdl o¥jal) dalail! 8,04l jlas

Q109 D6 2y LSy olilie cbgds Aaglee Hls bl Gzl Lagmll o 20K, Wie 45 Jie (o3
Aelacy Bylae (£550) boaogll maend Banyle sy %100 Liaedy Bfs- 1 (oyell Slasll Wje goi opis 3
(2 83540) izl (o Al 7 day udall cile (1 8l

T $ ol ol e Wasyhay Q10 2SI Wjally Fosolani aill o gpisll sbaddl (2) 5540
Q10 LS Wsall .o +F sofani jadldl .o s83yi0s F. solani il § penius

ooyl padll is adle Aalias 508 & pddl (I LSl a¥ie (o il

ool kil s %100 Loyt dud Lydsl ollll Q109 D6 AppuSidl liiall vatll gl o yls]
oasidll @Bl cplsly (oS Biual Lzge Q10 Wsally oS Lial 2l D6 Wiall o s £ sofani
3925 Q10 Wjalls (So) Serratia odorifera LiyaSil) 5423 D6 &jall i Vitek2 ComEcct System &las Jleazwly
LY e Acgeme ) 28l Lyl Lo dualadll 4 LaN sgai (Ec) Enrerobacter cloacae LyiSdS
L slall e 2udlill IM5 e of Lges laall 2dsell LS Ly Lgadl ilsliall zllS ol clslully
deiady (2005 (9,519 Validov 12000 .Abo Sederay Haggag) dsasiwdl 2wl c¥fiall § LS oKl
Slaedl W hasd Allall slesi¥l zls) 3 Lusll clawdl ae baskas 201§ &ydadl Lusdl Ssle
Cyanide s Amoniag Siderophore (is 83las 4yl olSye z L) of B-1,3- glucanse g Chitinase (lie 4L
(2010 (9,519 Hayat) 2,4- diacetylphoroglucinoly Hydrogen

Gl cudl Boyls cons Lgamy LiglieasS 5Ll e aal pinpe aglie
shall 486 (3 (Cu +Si +Ec +50) (£L,0l zlalll dlalas Bsas (3) Jour @ dundl pludl oy ls
Wslae J) Lulid %1000 Lalolae @ olo¥l 2ewd by 3] (alasll cudl Cagyls cums £ solani oo yel)
3 Gdy okl s il LS %58.0 Laie Loyl wd caaly @l (53,800 el Jhaall) 2dladl 5 kel
caly @ adlad! sl ad) Aslae J) Luolid JIstdl (e %3.59 %9.0 (Cu +Si +Ec +S0) (£L,J1 7l dlolas
o2l Ludy oY) Lwd Ladie cialy @y Si+Ec +So DI 7l dlslas Lal . Jlsall e %66.5 5 %90.0
Baly UM (0 bl gad sulas Crwems (3 cDlolall (aay o3l LS gl (de %35.59 %41.39 %80.0 iy
2.69 cuais 3| cdlalall 48L (e Cu +Si +Ec +S0 (£U,0) # LAl Aolas cudgas udy clall calzll o3l
e %2169 %0.85 Ledlalan § caladl 03l Jume iy g Lz slly ALl 5la el Alslacy Lulid b/
shall Labe! 2 abladl e ylas G pale¥l cdel of JI aladl alahadl addy (3 5i94) Jlsd!

LA Sl gl (el (1 pa Sl dadlSa g (addd 54 .
Tl s A ol gl (any Jaridly (54) Cpea



£ 2020 iakses = AN 220 - gl ) alaal) - Ay ol g Al g e ) 5 o slad) Aldaa - Sla¥) g slall Ay jal) Aanal)

Javanic g Fusaric acidagesdl sda (9 & dadl goezll d Jauis . ligesw Jladll 51,8) Lo £ sofani s yell
oo Bl sda 34159 (2000 (39,519 Li 1997 (9,519 Nelson) Anhydro fusarbin g Polpeptide toxin g acid
Lgias 8oL3 S odoriferas E cloacae (wiynwiSH| cnidyall cuaa> 3| ((2018) Ibrahimg Hussein 4Jl (oss L

Sl cudl Bo,ls ces Macrophomina phaseoina (s yell Jasll 39290 Jalall Glils Hods il 4eud 3
cal @ gheudl Aelas | L3 Jlsdl de %62.50 %47.50 I (ol &gl Luddl Juaas cunias
3415 IS %74.75 aly G 8ylaad! Aalas J Lulid Jlgall e %43.0 %30.50 JI oa,kl ks %97.50
Aaglia oo cire Ogedud| pmie Ll calall Gyl of el sl (2015) 09,39 Fortunatoae miludl sia

.Rhizoctonias Pythiums Fusarium &byhad dawley duwdll Jasidls sodzdl (yaad (ol dus cbilaldl

=~

shaall) Adlall §ylapad! Alabae J 2 lapll cadl Ggyls cumi il sgda aal (oye dxdla (3) Bigwo
(Cu+Si+Ec+So) (£Lyl 7Ll dlalas .o (835d0r Slddl) 2o gl 8lacudl Aalas o (0350
Gl cudl Byl com jLdl soda aad (o Aaglia (3) Joua

Slxtl o 39d!
(%) sl Bk (%) sl A (%) La¥!
ols/pt
2.16 0.0 0.0 100.0 83 ydas SsLadl Az ol 5yl
0.85 66.5 90.0 58.0 53 ydey Bfs- 1 ylaall Adludl 5 ylacall
2.78 0.0 0.0 100.0 83 ydey SO LSy
2.82 0.0 0.0 100.0 53 iy EC LSy
2.61 0.0 0.0 100.0 83 ydey CU pyaic
2.76 0.0 0.0 100.0 83 ydas Si_paric
1.05 35.0 60.0 50.0 So +Bfs- 1
1.00 36.0 61.0 55.5 Ec +Bfs- 1
0.99 58.0 78.0 65.5 Si +Bfs- 1
0.95 61.0 79.2 66.6 Cu +Bfs-1
1.68 44.0 52.5 76.0 Ec +So +Bfs- 1
1.55 44.0 64.0 72.5 Si +So +Bfs- 1
1.45 435 61.0 72.5 Cu +So +Bfs-1
1.26 43.0 55.5 60.0 Si +Ec +Bfs-1

SR Gl pda (il (ha pa Cilppena dablSa g (aildl 55 .
Al s b gl (ans Jeasidls (5) Cpea



22020 i — GO a3l o gl pl) alaal) = & plal) g il g 40131 o glad) ddaa - Sla) sl g o glall oy jad) Adaal)

1.30 45.8 53.0 70.5 Cu +Ec +Bfs-1

1.00 50.0 71.0 58.5 Cu +Si +Bfs-1
2.18 35.5 41.3 80.0 Si +Ec +So +Bfs- 1
2.35 45.3 51.0 78.0 Cu +Ec +So +Bfs-1
1.25 51.8 54.0 67.5 Cu +Si +So +Bfs-1
1.44 47.5 51.5 66.0 Cu +Si +Ec +Bfs-1
2.69 3.5 9.0 100.0 Cu +Si +Ec +So +Bfs- 1
0.28 16.5 17.4 2.0 0.05 $gius iclSD doyd
< Lo L

Sl wlladlze & oLl @bl sede aad (o)l s W claldl usl Fusarium solani jasll aay
OsSeleudl Srnicy Seratia odoriferas Enterobacter cloacae aydzll LSl & PARES S of «hbs £,S

SUladl sai lae (o Gy Dudy (ol Aud ads ] go5 el=idly

a1kl saball dasld

- Ajwa, H. A, S Klose, S. D. Nelson, A. Minuto, M. L. Gullino, F. Lamberti and J. M. Lopez- Aranda. 2003.
Alternatives to methyl bromide in strawberry production in the United States of America and the
mediterranean region. PhytoEcthology Me- - diterr. 42: 220- 244.

- Al Mousawi, M. A. and K. S. Juber.2012. Isolation and identification of the Ecthogen causing root and
stem rot disease on cowpea and evaluation of the Azotobacter vinelandii efficacy for controlling the
disease under labrotary condetions. The Iragi Journal of Agricultural Sciences — 43(2): 67- 75.

- Aoki, T, K. O'Donnell, Y. Homma, A. Lattanzi. 2003. Sudden- death syndrome of soybean is caused by
two morphologically and phylogenetically distinct species within the Fusarium solani species complex
F. virguliforme in North America and F. tucumaniae in South America. Mycologia, 95(4): 660—684.

- Bolkan , H. H. and E. E. Butler. 1974. Studies on heterokaryosis virulence of Rhizoctonia solani.
PhytoEcthology. 64: 513 — 522.

- Booth, C. 1971. The Genus Fusarium, Commonwealth Mycological Institute, Kew, Surrey, UK, 237 pp.

- Booth, C. 1977. Fusarium: Laboratory Guide to The Identification of The Major Species.
Commonwealth Mycological Institute, Kew, Surrey, UK, 58 pp.

- Brasileiro, B. T. R, M. R. M. Coimbra, MAAM. Jr and N. T. Oliveira. 2004. Genetic variability within
Fusarium solani species as revealed by PCR- Finger- Printing based on PCR markers. Brazillian Jornal
of Microbiology. 35: 205- 210.

- ChamEcco, E. R, R. D. Martyn and M. E. Miller. 1993. ComEcrison of Fusarium solani and F.

oxysporum as causal agents of fruit rot and root rot of muskmelon. Hortic. Sci. 28: 1174- 1177.

SR Gl pda (il (ha pa Cilppena dablSa g (aildl 56 .
Al s b gl (ans Jeasidls (56) Cpea



82020 saisns — AN 3381 = a1 sl - iy ) L) 401530 slad) Alana = Ga) i ) gy o) Al

Domasch, K. H. and W. Gams, 1980. Compendium of Soil fungi. P. 1227- 1229. Academic Press. A
subsidiary of Harcourt Brace Jovanovich , Publishers.

Eilenber, J., A. Hajek and C. Lomer. 2001. Suggestions for unifying the terminology in biological
control. BioControl. 46: 387—400.

FAOSTAT. Food and Agriculture Organization of the United Nations (FAO).
2020.http://faostat3.fao.org/faostat- gateway

Fortunato A. A, A. Rodrigues F., E. Datnoff L. 2015. Silicon Control of Soil- borne and Seed- borne
Diseases. In: Rodrigues F., Datnoff L. (eds) Silicon and Plant Diseases. Springer, Cham.
https://doi.org/10.1007/978- 3- 319- 22930- 0_3

Ganzalez, H. H. L, S. L. Resnik, R. T. Boca and W. F. O. Marasas. 1995. Mycoflora of agrentinian corn
harvested in the main production area in 1990. MycoEcthologia. 130:29- 36.

Haggag, W.M., and S.A. Abo Sedera. 2000. Influence of iron sources and siderophores producing
Pseudomonas fluorescens on crown rot disease incidence and seed contamination of peanut with
pathogenic Aspergilla Egypt. Phytopathology, 28:1- 16.

Hayat, R., S. Ali, U. Amara, R. Khalid and I. Ahmed. 2010. Soil beneficial bacteria and their role in plant
growth promotion. Review Annals of Microbiology. 60: 579- 598.

Hussein, S. N. 2016. Molecular identification and integrated management of the Fusarium f. sp.
cucumerinum the causal agent of Fusaruim wilt disease of Cucumis sativus L. in Iraq. Journal of
Experimental Biology and Agricultural Sciences. 4(1V): 389- 397. DOL:
http://dx.doi.org/10.1 8006/2016.4(4).389.397

Hussein, S. N. 2018. Integrated management of the Fusarium vascular wilt disease of Cucurbita pepo
in Iraq. Journal of Agricultural and Marine Sciences.23: 40— 47. DOI: 10.24200/jams.vol23iss1pp40-
47

Hussein, S.N. 2019a. Biological control of root rot disease of cowpea Vigna unguiculata caused by the
fungus Rhizoctonia solani using some bacterial and fungal species. Arab ). Pl. Prot. 37(1):31- 39.
http://dx.doi.org/10.22268/AJPP- 037.1.031039

Hussein, S. N. 2019b. Identification and control the causal agent of root rot disease of cucumber in
Iraq. J. of Agri. Env. and Veter. Sci., 3(3):122- 133

Hussein, S. N. and K. S. Juber. 2014. First report of identification Fusarium solani f. sp. cucurbitae race
1 and 2 the causal agent of crown and root rot disease of watermelon in Iraq. ). Int. Agr. Inno. and Res.
3:2319-1473.

Hussein, S. N. and T. A. Ibrahim. 2018. Biological Control of the Charcoal Rot Disease of Pepper
Caused by Macrophomina phaseolina. Scientific Journal of King Faisal University. 19(2):27- 36.
Katon, ). and A. Gamliel. 1993. Suppression of major and minor Ecthogens by Pseudomonos

florescens in solarized and non- solarized. Soil Phyto. 83: 68- 75.

LA Sl gl (el (1 pa Sl dadlSa g (addd 57 .
Tl s A ol gl (any Jaridly 7 Cpan


http://faostat3.fao.org/faostat-gateway/go/to/download/Q/QC/E
http://dx.doi.org/10.18006/2016.4(4).389.397

82020 saisns — AN 3381 = a1 sl - iy ) L) 401530 slad) Alana = Ga) i ) gy o) Al

Leslie, ). F. and B. A. Summerell. 2006.The Fusarium Laboratory Manual, Blackwell Publishing, Ames,
IA, USA. pp 388.

Li,S. X, G. L. Hartman, B. S. Lee and. ). W. Widholm. 2000. Identification of a stress- induced protein in
stem exudates of soybean seedlings root infected with Fusarium solanif. sp glycines. Plant physiology
& Biochemistry 38: 803- 809.

McKinney, H. H. 1923. Influence of soil temperature and moisture on infection of wheat seedlings by
Helminthosporium sativum. J. Agric. Res. 26: 195- 218.

Miller, ). H. 1992. A Short Course in Bacterial Genetics: A Laboratory Manual for Escherichia coli and
Related Bacteria. Cold Spring Harbor Laboratory, Cold Spring Harbor, NY,USA. 456 pp.

Moses, R. T. 2006. Biological and chemical control of fungal seedling diseases of cowpea. University
of Pretoria, pp 67.

Nagao, H., K. Sato and S. Ogiwara, 1994. Susceptibility of Cucurbita spp. to the cucurbit root- rot
fungus, Fusarium solani f. sp. cucurbitae race 1. Agronomie. 2: 95- 102.

Nelson, B. D., . M. Hansen, C. E. Windels and T. C. Helms. 1997. Reaction of soybean cultivars to
isolates of Fusarium solni from the Red River Valley. Plant Dis. 81: 664- 668.

Validov, S., O. Mavrodi, L. Dela Fueute, A. Boronin,, D. Weller,, B. Thomashow, and D. Mavrodi, 2005.
Antagonistic activity among 2, 4—diacetylpholorolucinol producing fluorescens Pseudomonads SP,
Microbiology. 242- 249.

Wannas, R. A. 2011. Isolation and diagnosis of fungal associated with roots of cowpea plants Vigna
unguiculata (L.) And integration in its resistance. Thesis of Master. College of agriculture, University of

Kufa, pp 92.

LA Sl gl (el (1 pa Sl dadlSa g (addd 58 .
Tl s A ol gl (any Jaridly (58) Cpea



