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Biological control of root rot of Cucumber by a Rhizoctonia solani
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Abstract:-

This experiment was conducted to assess the activity and efficiency of Pseudomonas
fluorescens bacteria and the bio controlling fungi Glomus intradices and Trichoderma
harzianum in the protection of Cucumber plant from R. solani and its impact growth traits
under lathhous and field conditions. Results showed that , each insolation of the infected roots
contained R. solani of cucumber plants from different regions of the province of Babylon
,leading to reduction of germination percent in comparison with the control treatment in which
germination percent reached 99%.the R. solani isolate caused zero percent of germination
. Results also indicated that, P.fluorescens + Glomus intradces and. P.fluorescens + T.harzianum
and Glomus intradces + T.harzianum gave protection for Cucumber seedlings at 28 days of
infection isolated pathogenic fungus R.s2 conditions under lathhous conditions where the
infection intensity reached 18.75% and 12.5 % and 25%, respectively, compared with the control
of the pathogenic fungus alone, which amounted to 87.5%.The same treatment under field
conditions in the presence of pathogen fungus caused a reduction of the infection intensity by
16.25% and 11.25% , 13.00%, respectively ,as compared to the control treatment of the
pathogenic fungus alone, 92.00% and a significant increase in the fresh and dry weight and
lengths of root and shoot systems of cucumber plants .The for treating with the bacterium
P.fluorescens + T.harzianum hare fungus caused the best result of lathhous and field conditions
.All treatments on the other hand , increased significantly the fresh and dry weights and length
of root and shoot systems as compared to the treatment with R.solani (R.s2) alone that causes
Cucumber root rot.
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LS (e Y e aladind 3.6 il )l Al (e daall il dlae Ciels dagtill 238 5 R.solani hdll aca
Ol ¢ 2 Jsaad) s @ yelal 5 LS (28) PDA =, bl e R.solani g yeal) Jhaill Ly i P fiourescens
61.5 ks 3 (i peall Hhadll gl lle Japii At Jae) ) « R.solani shdll sei Janlis 8 4le 538 T harzianum ksl
o o4 T.harzianum Lhdl o) Gislll Gas L 3 (29) Ll Jeasi 1) il e i dagill 038 of %
(31 ¢30) R.solani kill LAl ol joa aS 55 8 Jasi Al (Sl Bale dlag o) 5088000 ) 33) Lda 5 ey 1Y)
T.harzianum s G.intradices 4sbaY) dagliall 5 kiy P.fluorescens LSl 3sliS auli gilis
cad SLAl ) sda el (el quaal) (R.52) R.solani shadll 43 ey 4lay) e JLad) cbils Llas
duaAl Ak Gl

& Gsire patd ) ol daadiual 4 gall dagladl Jal e Cllae praa o 3 saadl AulHall a2 il Cuy

38 03 jhay i peall hadl) dldlaey 43 Jie (R.S2) R.SOlANI ia el phadl) & jay LAl <l dibea) 824) 45 hall i)
olaaall kil 3sa 0 T harzianum kil sG.intradices 1 x5Skl ské 5 P.fluorescens LSl dlibae s
+ P.fluorescens .L_iSull dlalaal 40l 9418.75 aly 3 LAl bl Alal) a8l 4 gial) Al 3 (8l dpud el
hé allae WIT harzianum ké + P.fluorescens .Sl dlalaal 40alli0412.5 5G.intradices | x5Sl jlad
s aal Hhadll &5 jlaal) dlalaay Ll 9425 Led dlal) sk aly a8 T harzianum _ké+G.intradices 1) sl
o A 0 e Al 50l 4 i) Al (ads A Ol d8la) 55 () 5 %87.5 ilS Sl 5 03 jia
I ) 3 g Lay s bl Gial el Sl e 3 phall g bl gai adads il 4 leal) dasliall jat B Lein Lad
o gliall at e Joad QS Al il e e 5 phadly cilall sai st 52l G ol Las Lelee il s Jalil
Ciia, 35 (R.52) R.solani g sed) Jhill ee P fluorescens biSll dlalael dualls Ll (1336 32) clall 3 4, el
53 ka1 (R.52) R.s0lani i seall Sl dlalae ae 4580 %1 8,75 Cialy 1 5 dbal) 3080 4 saal) dnl) A Ly sine Lnia
5 Pyrolnitrin 5 Oomycin Jie 4gall Gldbiad) (e ddlide ¢l zU8) e LSl 550 @y s dsays
Lo bl 8 4 slead) daslad) jadaiy by i) o 685 SIS (34) dca_jaall iy shadll aa Pyrroles s Phloroglucinal
) oSkl Hlad dlaleae chsia SIS (3%) Phytoalexm Jia o yeall laall ddaiia GlS ja s Sy ERY
e Alie 37,5l 3 Alal) sadl Ay siall Al 8 | sies Lais (RS2) R.S0lANI o seall kil aeGintradices
2l Alal e i) Jaladl bl L) ‘;s 1300 sSalall il yhad 5 500e ) anall D sxy s 603 jhay ia peall il dlalee
Gle Wionie ) i el Lgaal Jal g Aaliie gl ) Al sda (5 e s 1o silasill g Ay 5l 5 Ay shail) il yeY) (he
T.harzianum uha‘i\ Ao gadl pladl dunilly Ll . (8) gibberellins s cytokinins s auxins Jie saill Glakic 5 4
31.25 caly 3) Alay) adl 4 gl dpual) Usine Lnis 5 AY) & G 38 Rsolani (R.52)uaeddl hdl as
o 58S w3 s 3 Jilaill Lgie dege bl 4SOl ) Canadl dsmys cod jhes (i peal) kil Aldlae we 4
'ﬁ\ O Sl (a sadd) Shadll LA o) yaa s e Jasy Les s e 31 aldaiy aliay 3) clall G paall Uy 53S0 5 iy yladll
Antibiotic compounds sslias & s 3 se ) e LN a1 ol 5 13l Sl e Tas Competitive Ludlic asy
O S Ll € 3 sanll il )Ll L (37) bl 8 4 lead) A gliall linial 5l saill juiad e 4ilial dagis 5l (36)
Jsb 5 clally ookl sl (8 4 sima 30 ) i M8 4iba¥) 4o gliall jualic (e g 58 (e S Adlia) COllae aen
LS e Alabaal) < jelal 388 o3 jiay (R.52) R.S0lANT L seal) aill dlalaay 43 jlia (s y3all 5 (s i) & sendll
g saaall Jsh 5 alally okl o6l b dad el (mjed) Hlaill 3sa o T.harzianum kil + P .fluorescens
apaall Hhdll Aldas pe bl J il e o 27.7 23508 1.00 5 1.7350.7257.1 Sl 288 (5,3l 5 (5 il
LA Gule dlalaal) cifia XS Nl Je s 125 8.5 5 a2 0.1255 0.3455 0.155 2.1 Caly a8 03 jéa
Jsb 5 alally gohll sl (B4 gina 83 ) La eall hadll 3 a suGlintradices |l osSilall jhad + P fluorescens
s aall hadll Alalaay 45 )ia gl e o 27922 502 0.951.6450.6856.26 Sals ) (53]l 5 (5 il & sanall
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4 sima 32l ) s 38 (2 yeall hadll 35 s T harzianum _bdll +G.intradices 1 sSiall il dlalea el o2 jias
pu 25.25520.255 22 0.755 1.535 0.645 6.5 <l 3 53l 5 (5 padd) ¢ sandll Jsba 5 Gladly gkl 05
oaeal Jhadll ae Wajie P flluorescens LiSill dlalas s glaS 03 jiay (a jeall ladl) Alalaey 45 e Al e
0.750.93 50.554.30 &b o3l g sl g sanall Jsha 5 alall g (g okl ¢35l 3 4 sixa 330 ) (R.S2) R.SOlaNI
135Skl bl Alalae o jelals LS | 02 jhey (i peall haill Alalas o 40 Mgl e aw 255 5215 5 a2
s radll g sanall Jgha g cilallg gkl )6l 8 Laayl & gina 330 ) (R.S2) R.SOlaNi = eall Lhill aeGintradices
o dgay g, 83 jhay o yaal) hadll Alaleay 25 i il e 4w 20.55 165 28 0.550.7250.3453.06 &b s o315
JYA e lld g el Jia (s €l daall paliall (e 3o jala 3305 (8 Gela¥) la ) o0 Leaal saaal) yladl) 2i) d ) clld
Al A1 5 (39) Gabimiodl] Fpn ol Galisall 3355 (38) LEBYL  shol Lalads ) Adlouall (5 Lgia | Adlisa il

(40 ) A ysSall sl 5 ) shadl) G

® T.harzianum s G.intradices 4xtay) dagliall ¢ kéy P fluorescens LSyl ssUs ol @ilii : 3 saal)
A.wual\ PRI gl it JLAY [ eda el (o pal Caal) (R. 52) R.solani kil ‘ﬁ)a.a MLAAY\ Cra AL clilg MLAA

() Jsal! ol g seadll )5 | & seaall s Al <
() () o=l | Loy | e
Dl W] lall okl |Gl |kl ‘u
12 8.5 0.125 0.345 0.15 | 2.10 87.%‘ LR S 1
28.5 23 0.8 1.13 0.52 5.4 0.00 23 P f 2
26 20.5 0.6 0.88 0.4 4.6 0.00 23,86 iIN 3
25 24 0.6 0.84 0.51 5.26 0.00 2354 T.h 4
25.5 21.5 0.7 0.93 0.5 430 | 18.75 R.stP. f 5
20.5 16 0.5 0.72 0.34 | 3.06 37.5 R.s+G.in 6
22.5 19 0.6 0.81 045 | 4.19 | 31.25 R.s+T.h 7
34.5 26 1.1 2.61 0.88 | 7.62 0.00 P.f+ G.int 8
33 28 1.00 2.14 0.81 6.93 0.00 | .ok« Pf +T.h | 9
31.5 25 0.85 2.1 0.75 7.47 0.00 | 222 Th+Giin | 10
27 22 0.9 1.64 0.68 | 626 | 1875 | R.+ P.f+G.in| 11
27.7 23 1.00 1.73 0.72 7.1 125 |R.s+.P.f+T.h| 12
25.25 | 20.25 0.75 1.53 0.64 6.5 25.00 | R.stT.h+Giin | 13
21 18.5 0.42 0.7 0.41 3.1 0.00 R.s+Bentanol 14
20.25 19 0.5 0.75 0.43 3.25 0.00 4l 15

1.0864 | 1.0582 | 0.1411 | 0.08634 | 6.18 | 0.1695 | 0.480 0.05L.S.D

, Glomus intradices =G.in P.fluorescens =P.f , . ,R.solani =R.s <) Se LD Yama Jiay & JS
T.h=T.harzianum

& Ay sima Baly ) culia 288 (R.S2) R.solani uaeall Jhill ae T.harzianum asbay) dasliall hi dldes Ll
sl e 22255195 o2 065 0.8150.4554.19 & A (53l 5 (s sl & sanall Jola 5 alall g (5l ¢35l
IFYEN u.mmuﬁ 92 T. harzianum JLAM o sz\ Clall gad 33l ) (s %9 ¢ 03 yiay UAJAA\ )sz\ FAPAPYN CAMJLAA
i ¢ uladll g anadl 5 usiall 5 el Jie Gl sl AL A5l jualial) 403 5 Clall ) sda e (a5 il paliaial
Sainiall o 5 e Slall (5 jraall A8 paaliall 2y jala 5 OLsd (A aeed Al Al 3 sall (e Ja2e T harzianum el
(A1) Sl e A gl g il g Lgie ) 8 4 gaad) Cilplead) b dagall (5 jraall jualiall (4
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T.harzianum s G.intradices 4xaY) 4sgliall 5 kéy P.fluorescens LSl 8sUs audl gilid
cad LAl [ ada ol (2 el el (R.52) R.solani shil) 4 ja lay) (e JLdd) il a8
dtial) (g lat)

Ll (B (5 sima pid ) ol deadiaa) 4 gaall Ao gliall Jol so COlae aaan o ¢4 sandl A all o3 zilis Cuy
Cafis 28 02 ey a yaall Hhaill dldlaey &5 jie (R.$2) R.sOlaNi U eall Jhadll 41 jay LA ULy dlia) 304 4 i)
Slel G sadll Jlill 3 sa o Toharzianum kil s Glintradices 'd_sSill ,ké s P fluorescens .LiSall dlelas
Uhki + P fluorescens LSl dlabeal 4l 916,25 aly 3) LAl ULl Abaly) 28] 4y siall dpudll A (8l duus
G.intradices | shi dllxs W) T harzianum _ké + P.fluorescenstyiSall alaladl 40309, 11.25 5G.intradices
%92.00 <i\S Al 503 yiay (a peall pladll 43 jliall dlalaay Luld 9413 Lead Abay) sad cualy 288 T harzianum ks +
bl 3sa g AlaY) 528l 4 gl Apudll (=il (8 ALY Aasladl Jalge e dale (o IS) Adla) (3085 s (5 my B
it (8 A glate By sy s Lae i L oS ) (b Aentitondd) A e il ol s e Sglatll L) ) in sl
ni) yind A3y yhe 8 LAY A gl Jalge (L Jalal ) G (42) A yal) lassall dm lall & leal) e slial)
(43) Sl e K5 Al (il yaY) e 3kl
< T.harzianum s G.intradices 4xtay) dagliall s kdy P.fluorescens LSl 3sUS apll ailis 14 gl
Adaal) Gag N caa JLAY [ sda (el G sal Gual) (R.52) R.solani shadll 4 ja dlay) e JLad) cilils dlea

() Jshal g saaall 035 g saaall 035 B o
() gl | (@) ALY Al

Saall sl Glall [ okl | Gl [kl | sl
7.09 31.09 0.56 1.84 | 20.15 | 94.08 92.00 L2 2RSS 1
25.08 110.35 .72 7.74 | 54.68 | 269.12 | 0.00 23 PLf 2
25.62 | 107.04 1.61 7.11 | 52.96 | 26591 | 0.00 23,54G 0N 3
26.40 | 115.06 1.81 8.18 | 56.75 | 279.37 | 0.00 234 T.h 4
23.78 83.42 1.69 6.63 48.9 | 243.88 | 18.00 R.s+P. f 5
20.31 80.34 1.52 576 | 42.85 | 232.64 | 25.00 R.s+G.in 6
21.43 81.61 1.60 6.22 | 46.76 | 239.20 | 20.0 R.s+T.h 7
32.25 130.7 1.92 10.05 | 58.07 | 286.27 | 0.00 P.f+G.in 8
36.00 147.15 2.41 10.82 | 62.76 | 300.66 | 0.00 | .e2 i« P..f +T.h| 9
3424 | 135.13 2.01 10.15 | 60.36 | 292.24 | 0.00 T.h+G.in 10
25.45 93.66 1.77 8.055 | 51.24 | 251.29 | 1625 |R.+ P. f+G.in 11
31.55 99.56 1.88 8.88 | 56.67 | 269.26 | 11.25 | R. +.P.f+T.h| 12
28.57 96.35 1.82 849 | 53.74 | 257.28 | 13.00 | Rs+T.h+G.in | 13
22.6 82.33 1.47 6.20 | 49.85 | 245.56 | 10.00 R.s+Bentanol | 14
22.55 88.65 1.52 6.79 | 51.08 | 258.36 | 0.00 4_laal) 15

6.494 | 10.122 | 0.0271 | 0.325 | 1.227 | 3.441 | 1.839 0.05L.S.D

, Glomus intradices =G.in  P.fluorescens =P.f, . ,R.solani =R.s <l ) ,Sa 150 Yaae Jhay ad ) JS
T.h=T.harzianum

Lol 8 | sine Linss s 388 (R.52) R.S0lANI 2 el Lhaill s P fluorescens b Syl aled Aty Ll

Al s dgmy5 ¢ 0 8a (R.S2) R.solani e edl Jhadll dlalas ae 43580 9618.00 il )5 Abal) 3281 4, i)
5 Phloroglucinal s Pyrolnitrin s Oomycin die agsall clabiadll (e dilise o5l £l e Gl 5
gl ey o Laae il 8 4 jleal) e laall Jadaty Ly & 685 X (34) Aa el @l phadll 2 Pyrroles
shill aGlintradices Vsl jhd Al cusia X (35) Phytoalexin die (o jedl jhaill ddadic il ja
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o eall hadll dlalaa ae 455lie 9 25l 3 eyl a8l & giall Al b sine Liaid (Rs2) R.sOlaNi (i ed!

3 pkadll al Y Cpe el AuleadU A slial) Jilad) el g._,us‘\u;; ) sSulall el yad 5 a8 ) sl 3 gay g <o jia

sadll Gilalaia 8 e Ledjaaa ‘).u.mu_d\ gﬂﬁ\.@.&\ Jaly ddliae ol ) A sl (g g o gilanll g Ay Sl

R.solani (R.s2)u=_eall Lkill ae T.harzianum kil dklae Wi . (8) gibberellins s cytokinins s auxins Jis

ca))&a.\ua‘}wd\ M\&MCAMJL&A%z()@J\MLAY\ DLAMM\M\GADW\AASA&JAY\GQ Canaey 2sd

(;_J).a\ Adlad 30b ) YA e delaal)l Glainl e 508 Tnchoderma spp. hdll A e o) Q) Cuw gy

Gmp@;ﬁjithuum‘;\L@_mwm clall clelas gl (145) SS S5 ¢ (44 ) Sl

ol QL.»\JAS\ """\d.sksau)u“ A_I\.JM\GJQM}M| sl sy W UUJ}.J\} u.\.\Sﬂ\ CL‘-“U‘: )u.asu.mﬁj.ul.s]\

ol YU lal) dans Julitl LeiSaia) (Sar 1 4 Jleadl A glaadl Eliatul e 308 da jeall e <l pladll e laae

Ul gaen o ) Ll (4 paadl @il @Laly LS L (1306 47 « 46) Laaal) e adlly il il ey AaaU

i) Alalray 45 jlia (5 jdall 5 (5 pwmdll g sandll sl g iladlg skl o) (A A gima Bl ) a8 & 53 (e S i)

skl 2sa s T.harzianum kil + P.fluorescens LSl dlabeall < jelal 38 o3 jiey (R.52) R.SOlANI U el

5 8.885 56.67 5269.26 <l 3 (5 hally 5 wadll g sanall Jsb 5 Glally g kI sl B dad Jlef (asadll

0.565 1.845 20.15594.08 cuxly 38 o3 jiay 2 yaall Hhadll dlalaa ao Luld V5l e 2 31.55 5 99.565 421.88

G.intradices | sl ykd + P fluorescensb yiSill ule dlalaall s Gl gl Je o 7.095 31 508

51.245251.29 <l 3) 5,0l 5 5 paddl g ganall s 5 aladl g gkl )5l (8 Ay sima 835 G saall Hhadll 352 s

1158l il Alalaa Lol 03 jiay i paall laill Alalasy 45 e I 5ill e o 25.45593.66 506 1.7758.05535

Jsb 5 calally okl sl (B8 4sina Bal ) Ciia 288 (ya jedll Hhadll 292 0 T harzianum _ké +G.intradices

Aebeey 45 e Mgl e 4 28.57596.355 52 1.8258.495 53.74 5257.28 <ualy 3 (5 )3all 5 (5 padll ¢ sandll

3 gall (arad oY) A b microb — microb  lag¥) dalaill Alls ) e 38 138 3 ey (e el hadll

Jhill ae Poflluorescens LSl dlias i S | (8) seill dadaiall of gall Jia by 5 by padll L a8 Al

48.9 243.88 &b ol s padll g saaall Jsb 5 iladls okl )5l (A 4y sima 2305 (R.S2) R.SOlANT o2 saall

LS jaal Cus o3 jhay o peall Hladl) Alalas ae &jlae il Je s 2378 58342 5 o2 1.695 6.63 s

Jie Slia jeall 536 (e leinanty ZUYI 5 GULAD gai 30 ) e 2elud Al gaill ladaiad W 3) 80 P fluorescens

(R.s2) R.solani ua_eall yhadll e T.harzianum abay) aasliall e dlalaa L3l (48) Gibberellins s Auxins

6.225 46.765 239.20 & 3 gl g il g saadl Joha 5 Gladly (g hll ()50 (A 4 sina B2 ) s 8

Dbl 4l e SlD s dsmy 5 ¢ 03 ey (ayeall il Alalas go 4 i gl e o 21.43581.615 22 1.60
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