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This study was carried out first time in Iraq for study of charcoal rot disease on corn, Zea
maize. the pathogenicity test on brassica and corn seeds germination proved that
M.phaseolina reduce the brassica and corn seeds germination percentage to 61.5 and
53.3%, respectively, compared to 95.6 and 96.7% in controls. The results showed that
M.phaseolina was more sensitive for tested fungicides compared with T.harzianum, the
growth of T.harzianum was significantly faster in present Diathin M 45(according to
Duncan multiple rang P<0.05) compared with other tested fungicides the colony diameter
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A.A. Hassan of T.harzianum was 4.4 cm in present Diathin M 45 with reduction to 1,2 cm in

Abdullah_has67@yahoo.com M.phaseolina.The effect of tested fungicides on B.subtilis was lower than both fungi, the
highest B.subtilis growth was in present Diathin M 45 resulting in 2.3x10’ compared to 2.7
x 10" in control.The highest effect of compost was on the pathogenic fungus, the colony
diameter was 6.3 , 5.2 and 4.2 cm at 10,20 and 30% respectively, while there was low
effect on the biocontrol agent T.harzianum, resulting in 9,8.5 and 8 cm in colony diameter
with no significant deffrences P<0.05 with control that gave 9 cm. While the highest
bacterial growth was 5.8x10" cell/ml in 30% of compost extract compared to 2.7
10"xcell/ml in control. All studied control treatments in the field experiment were superior
on vegetative and productive parameters of corn (DKC6120 Varity) compared to
M.phaseolina alone, the highest values of these parameters were in combination of
compost+M.phaseolina+T.harzianum + B.subtilis in present of the pathogenic fungus, in
which, seeds germination percentage , root and shoot dry weight were 93.55% ,38.86 and
209.85 g , respectively, compared to 65.3% , 18.5 and 145.52 cm, 20.49 and 126.7 g
respectively, in present of the pathogen alone. This treatment also showed highest
reduction in the infection percentage and disease severity resulting in 21.07% and 0.18
compared to 74.65% and 0.74 ,in present of pathogen alone, respectively. and lead to
superior on the productive parameters, such as corn cobs number plant™ (3.0), corn cob
weight (254.84 g) and seeds weight cob™ (208.12 g) compared to 2.06,143.07 and 113.64
g, respectively, in control (the pathogen alone).
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sie Toar S LHSH) Cilaung LS sai aly (gpanl) slowd) 5S35 o) LS 3 LS e jedial) (goumall slendl Lilay)
O s 1y L Jefia T X 10 3.4 LS 4 caaly M) %10 S50 Ajlie JofAda10X 5.8 &y 3 % 30 S5
o LSl s il ARl 2sally daliall Cagyall s D ol (gimy 288 S sai Jasd B age s (gsumall dlandl

5.8a
4.8b
34e
I 2.7d
Y Yo A\ N

(%) sl ol aliios 38 5

-
c

O B N W b U1 OO N
SES) L YA s

X710

. B . subtilis LSyl sai b jediall ggand) sleud) il (8) Jsi

Al8a) 4 )
(DKC6120) shiuall 8,401 iy cubd) conad 8 4ibial) Jualsally 45 o) (il dpaally jadial) (ggudand) dland) yils
pllia Gajeal) plailly dlal) g b

5yhardl Alaleay 4jlae LB Ay giall Al 8 Aysina 50ly) haia O laall apen o) (2) Jsaall b bl @yl
@S5 (gydaill ALY (e slialls 45 o) iy dae pa (gsaand) Slessd) dilia) Alelee Cadgin 3 ((Jad ayedl adll)
93.55 cualy 3 cdlladl 4 AeT.harzianum Sbal) aglially (geasll slaudl dlalaas B.subtilis sT.harzianum
i e Dgine AN Ll e, Lid (ajedll haill 35a50 %65.30 layad el oy 4jlie Il e % 93.55 5
&5 & T.harzianum Sla¥) aslial 5l ghas a3 . (% 92.30 — 88.83) Led iVl consi Caagli Al D laladl)
45,38 5 M.phaseolina kil il ) 3 s)lball e 5Lkl 2Lal) clabiad) z ) ) clidd 4 il duwl
hdll aliaall Jadl) agay 88 LS. (19966 (5405 LO) saally daadl) ddhaiall oy 480080 jaliall e ddlall dpudlal)
Os4ls Singh s28) L 1aa5 M.phaseolina il e Jkil) adalis A (el jhadll olas T.harzianum ks
sl @lag) e Db (ajad) Hhaill aos Mycoparasitism Waks Walis T.harzianum kil o) e (2006)
.glucanase  Chitinase <layy¥) oda (e Jidaill 8 oaclid Al Slal) il Leatiy Al
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(DKC6120) slhiuall 5)a) sk el quus (8 4ubal) Jalsally 45 o) Gl ually gouaad) slaud) il (2) Jsaa
. M.phaseolinagaeal) jhilly dba¥) Cigyh cad

(%) i) A Dlalsal)
65.30 M.phaseolina (M.ph) gasaall adl)
90.20 (M.ph) + (DM) 45/a c8bal) ana
91.21 (M.ph)+ T. harzianum (T.h) 4aglial) ld
88.83 (M.ph) + B. subtilis (B.S) Lssa
90.00 M.ph+ (Com) _adiall gguanl) lacdd)
92.30 M.ph + Com + DM
92.00 M.ph +Com+T.h
90.25 M.ph + Com + B.s
93.05 M.ph+ Com +T.h +DM
93.18 M.ph+ Com + B.s + DM
93.55 M.ph+ Com +B.s +T.h
93.55 M.ph+ Com +B.s + T.h + DM
90.50 3 hasd)
8.03 L.S.D (P<0.05)

B clll g adlly @ dad) S ganall (5 2 Asilbal] Jualsadly 45 al Guily dsally adial) (g gudandl e U
: pasall kil Llay) cigyl cad (DKC6120 diia ) sldall
Llie (gpumdll g sendly iall g oanall (35 A Lysine 53l Cain CDlelaall ian o (3) Jsaa b i) s
OEaY) Caslialls 45 ol s dise pe gmall slenad) ALl Alalae g 3 ¢ ((oansl (ayaall Hhaill) 45lad) Alalaay
Lid ayeal) il dlelaey 4)lae a2 38.86 cualy 3 cdlladl 4y e B.subtilis sT.harzianum iSdls g5kadl
mnll slensd) Alabaas (8Ll Gaeslially gsaimall slawd) dilia) dlalas e Tgine Calias o1 Ll Y. a2 20.49 &l A
et 1L AT harzianum (gsaall aslaally (goanl) sleudl ilalaas T.harzianum gsaall aslially 45 o) gafls sl
Lt Allaall i 3 (gyuimdll g gamall g laiy) & Ly . il e s 35.13 <37.83¢ 38.78 ydall g sendl Jsha
Carly i Jah ympel) il Alalaay 43)lie 22206.85 cialy Al (Gayeall 2sms dnddl G8aY) e sliall + slaud) )
sl aslially (goamall dladly lal) Caslialls gyamall slewd) Alalea (e Lisina Calian 23 Ll I L a2 126.7
@l dleddl dilass Toharzianum sl aslaalls 4540 Gdls das ganll sland) ddlial dlelas 5 T.harzianum
e 2219341 197.23 < 199.42¢ 199.93 ¢ Liiy¥) Led a1l ) B.subtilis AlaY) asladls 4540 ooy auag
sV 3ol s el aaill inge Aaglie 8 ABla] degliall Jalse alatinl of bl DA e i sl
T.virida g Jalay ddaladall shs dlalas 23 (2009) gspals MOrsy  aw i 1ag o hiall 3,000 culall calal)
il gaplly colinalil) Ll 3 8la) Jalgad) L U Canad) (hay 285 Gilall 350 3 o0l ) <ol Busubtilis
st bl (4 5all) Layss (e Dliad dpaeal) jualiall dpjalay clall 8 (o) sl ulisdlly s il (ssimall 335
O senall Glall (gl Jara 305 3 sl L8l 41 o Toharzianum  Sla¥ aliall alasiu) W, G peall il
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dasad o Jery sed Slill sday Lol Jaugll (8 4010a]) ualiall dala Baly) (8 ailled ) agny 8 (g puadlly (5)2a])

Ll pie ddageny li€a ) 3ainall Ay pinall 3l sall

Glll gpadlly giall o sanall (g o Ailal) Jalsalls 45 o) (s dsally sediall gguanl) slandl L (3) Jg2a
. M.phaseolinagaseal jhilly 4Lay) cig h cal (DKC6120) s)jbiall 3,4

@radl) goanall O35 | il gaaaal) Gy Satadl
(%) (%)

126.70 20.49 M.phaseolina (M.ph) _asedll ladll
163.32 24.66 (M.ph) + (DM) 45/a Ll 2
171.17 27.63 (M.ph)+T. harzianum (T.h) 4.\idl,hs
162.00 25.21 (M.ph) + B. subtilis (B.s) Lyl
175.55 30.33 M.ph+ (Com) _eiiall (gscanll slaud)
181.50 32.78 M.ph + Com + DM
199.42 35.13 M.ph +Com+T.h
183.67 27.86 M.ph + Com + B.s
197.23 37.83 M.ph+ Com +T.h +DM
193.41 33.33 M.ph+ Com + B.s + DM
199.93 38.78 M.ph+ Com +B.s +T.h
206.85 38.86 M.ph+ Com +B.s + T.h + DM
182.50 26.73 3yl
18.55 4.03 L.S.D (P< 0.05)

s lial) )M clall Al bady Leud b Aubal) Jualgadly 45 o) Cpdils dally jmadiiall (g gl Slad) 5L
t payeal) Jlailly LilaY) dig b cas (DKC6120)

e M.phaseolina hdls Ll dvs padd A o) cdlalad) pea o)(4) Jsaall zils DA (e oy
45 o) s e pe gsanall dlend) dalia) Alebee g 3 (Lo o jadl) laill) 43)Eal) Alelas g o liall 331 Jpnna
ayaall il dleleay 435l8a%21.07 caxly ) B.subtilis sT.harzianum s -5Sdly ydaill ilal) (e slialls
astially 45 ) 5y daaally goamal) slendl Aalas (e Lgine AT Ll V1 . %72.65 L Al Lo caly  all(Lad
il LS. Nl Je %24.14 24.00 caly A Gabal¥) Gueslially (gl sland) Alalaas T.harzianum Sbay)
—anl) sleud) Alilaas B.subtilis 5 T.harzianum ¢uilea¥) caeslials 45 &) il day (ggaanl) slod) Alilas
) T (o peall Ll Alalaay 43jlie LaadIS] 0,18 curly 3 (mpeall pladlly LLal) 508 (mid 3 olal) (el
Lalass T.harzianum JSLaY) astially gsamaall slandl dleles e Lsins Calins ¥ Lgil; 0.72 4Ll 505 Led cual,
aslidly 45 o) els adly gsmall slewd) dleleas T.harzianum SLa¥) astidls 45 o Gy adly gsanl) sleud)
- sl Je 0.23 50.2050.20 sl AN T.harzianum SbaY)
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A bl ALY Badiy A (B AbaY) Jalsally 45 al s dally sadial) (g gdand) slacd) i (4) Jgaa
.M.phaseolina gaseall jhilly 4lay) gl cai (DKC6120) ¢ hiuall

Ll ad (%) ey Ao Elalaal)
0.72 72.65 M.phaseolina (M.ph) (el ladll
0.38 44.31 (M.ph) + (DM) 45/a 8Ll e
0.34 36.58 (M.ph)+ T. harzianum (T.h) 4ssdl ks
0.37 40.11 (M.ph) + B. subtilis (B.s) Lyl
0.32 38.32 M.ph+ (Com) axidll (ssuanll slandl
0.26 32.35 M.ph + Com + DM
0.20 27.47 M.ph +Com+T.h
0.28 33.83 M.ph + Com + B.s
0.20 24.00 M.ph+ Com +T.h +DM
0.23 27.05 M.ph+ Com + B.s + DM
0.18 24.14 M.ph+ Com +B.s +T.h
0.18 21.07 M.ph+ Com +B.s + T.h + DM
0.00 0.00 5ylasdl
0.06 3.06 L.S.D (P< 0.05)

s ae Slill dyleadl (0 Jo¥) Laadl 85 (A el )sdll Alalee () ) (532 28 LAY 35 A (aliss) ()
il e 5yl b 3 A8la) Jalsadl o gppkl) Jedll 5 Bdaall yealially peaal) LVl (o 43l Sy (gouiand) dlasil
s glucanases 5 B-glucosidase <ilaiiy) eda (e (ageall Hhdll LA ohaad sl Glai¥) 5 4ubal) cilaliaal)

. (2001 « Srivastava) s syl shaill o gaw Janiti Al Ll 8 e St Protease s Chitinase

shidall 53 clall Laliy) juleall B Agla¥) Calsally 45 &) ool apally sedial gsdand) lewd) Ll
: paaall hailly ALl cig s cias (DKC6120)
Alaleay A3ae )52l (4355 parhall ()5 220 8 Aysine 3aly) Ciia CBlalaall maes () (5) Jsan B @l s
Oasliallys 45 ol (il Sua aa gyamal) slandl A8l Alelaa adshi 3 Gailyall dae & ¢ (i (pan i) 45 laal
i JeT.harzianum La¥l astidly gsaanll slawdl dlales s B.subtilis sT.harzianum g,s8ls gkl (yila!
Ll V1L (as51)e2.06 caaly ) Laih (oo ped) ylail) Alebasy 43)lia’” il asie 3.00 aall Lagd gy 3 cDlaladll
e pn gymal) lendl ALl Alalaa a5 28 Galall (35 8 Ll CDleladl) gen e Alelae e sine Calidd o)
254.84 @il Al COlleall paes e Bosubtilis sT.harzianum Sl gphil) cilbal) e sliallss 45 o) cpuls
smmall sledlidlinl dlelaa (e Ligine Calids o1 Ll Y1 . e 143.07 gl 3 Jadh Ginyaadl adll dlalaay i lie
Sa¥) aslidly (gsumall sl 5 T.harzianum B.subtilis sT.harzianum gy-iSals (gdadll ilal) Gaeslialls
<l of IS el el Ay Wl gl e a2 ¢ 237.02 5242.22 )6l il 31 45 o) cdils andly T.harzianum
Cusly ) b mpeal) kil dlalae A3lie a2 208,12 Casly 3 (LAY Cpastiall + tpalt slandl) dlabeall (i
S5 gyl LAY CpaslBally gy umal) sleual) A8l A Lalae o Lysiee i ulas Yy o2 113.64

88



(2015 ) — (13) 22l (15 ) alaall 4o 300 aglall cy S5 daals Alaa
ISSN-1813-1646

gs=arll sledle T.harzianum Sl asladly 45 o) Gafids analls (ganl) sledls <B.subtilis sT.harzianum
Gsanll sledls « B.subtilis (SLal¥) asladls 45 o cpfids aually goaanll aladls (T harzianum Slal) aslaalls
ool Al e ae 191,78 ¢ 192.22 ¢ 196.52 ¢ 197.75 « 201.5 (sl agad als S 45 A iy anall;
andl slend) oy o0l (g5 panball G3gs 230 G sall) o Laliy) jled) A e Jpanll 5 ) bl D
e e Sl (gouand) sland) & (gpraall jualially dypeaall elal¥l dsmy (I sl (g 8 Gbal) reslially el
asasalls Slapy¥) oLl o2 3ha1 5 olSally bzl e dudlidl DA (1 M.phaseoling s el skl Cilel
oLl Lgia Ll amy aimpal) pasall Gilaa) e Sla¥) il Jlemy lIAS 5 (alpd el e slia 50l Ul
Saind 3l ge bl daglie Caad BLSUDLiliS LsSully ¢ o yall Cansall cilagiil Jagiiig (gsand) almilly (g ydadll Jakaill
e aebud Al GlnS ¥ il gbul iligayed Lealinlh ) caad) (ghay 28 lall cildialse puaty dagliall cilia

LY sy el Aaglia ) (535 Lea Ll sal (s (5 (50 poane (50

£ bl 5,4 bl Lali¥) juleall 8 4bal) Jalgally 45 ) Clld susally jadiall gganl sbacd) 135 (5) Jsaa
.M.phaseolina gasall il Loyl gk cas (DKC6120)

wasie] qeall 03y | wasiall s e
. . . cSalaal)
(%) (%) v
113.64 143.07 2.06 M.phaseolina (M.ph) (el ladll
141.07 172.41 2.25 (M.ph) + (DM) 45/5 ciball s
186.00 188.00 2.50 (M.ph)+ T. harzianum (T.h) 4asdl ks
175.11 181.32 2.50 (M.ph) + B. subtilis (B.s) LSl
186.83 192.27 2.75 M.ph+ (Com) _eiiall (gsasll slaul)
191.78 200.55 2.75 M.ph + Com + DM
196.52 225.62 3.00 M.ph +Com+T.h
186.04 196.80 2.75 M.ph + Com + B.s
197.75 237.02 2.75 M.ph+ Com +T.h +DM
192.22 197.50 2.75 M.ph+ Com + B.s + DM
201.05 242.22 2.75 M.ph+ Com +B.s +T.h
208.12 254.84 3.00 M.ph+ Com +B.s + T.h + DM
202.50 241.40 3.12 3yl
18.26 27.77 1.12 L.S.D (P<0.05)

1 odlaall
Gy o) aladiuly Ll il Gl Gigad Lygad) Logliall (2014)35en0 deal sues s gsad ¢ )
239 -23:(1)25 ¢l asle daw . Bacillus subtilis 5 Pseudomonas fluorescens
Macrophomina kil e cuniall  esdll il age dadlle 4 JalSill (2011) aull aixi desa ¢ adilgd)
- Ghall ¢ dak daala ¢ dely3l LK ydiale dlsy . Cucumis melo L. gdad) Jsass e phaseolina
Dhill e il asad) o eadl) il (mpd ALK A L (2001) o ) Aes o Bdla
cGhal) ¢ oo daala ¢ dely3ll S ¢ Hiuala ALy . Macrophomina phaseolina (Tasssi) Goid
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