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Isolation and diagnosis of the pathogens causing seed decay and

damping-off disease on wheat and control them using some biological

and chemical factors
Abstract:

This study was conducted to isolate and identify the causal agents of seed decay
and damping-off disease on wheat. Additionally, the biological factor Bacillus thuri-
gensis (BT), the chemical induction factor BION (BI) and the extract of sea algae
(MU) were evaluated in control of this disease. After isolation process, the cultural
features of the fungal isolates were investigated and their pathogenicity was as-
sessed. The PCR technique was operated also to study the most pathogenic fungal
isolates. Subsequently, the efficiency of the above three factors were evaluated in
control of the disease in the plastic house. The results showed that the pathogens of
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this disease were belonging to two fungal genus Rhizoctonia and Fusarium. As well
as, all fungal isolates were highly pathogenic. Pure DNA with enough quantity was
extracted from these fungal isolates in order to conduct a PCR reaction after manipu-
lating of the DNA extraction process. The results displayed also good inhibition abil-
ity of the BT against all pathogenic fungal isolates with inhibition percentage ranged
between 68.05-87.21%. Additionally, the biological and chemical factors selected in
this study proved their efficiency in controlling of this disease particularly when they
were applied in integrated method. F1+BI+MU+BT and R1+Bl +MU+BT treat-
ments caused the highest percentage of seed germination reached 100% and 93.33%
in addition to the lowest percentages of seed decay and damping-off 0% in both of
them and disease severity 17% and 19.33% respectively. Furthermore, the growth
characteristics of wheat plants were significantly improved comparing with the Ben-
let fungicide treatment in plastic house experiment. The data of this study may indi-
cate to possibility of applying these three factors together to control the seed decay
and damping-off disease and possibility preserving of the environment simultane-
ously.
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Lld  Jall Je% 7.08 5 %14.16 Lois 4o 5 %6.66 5 %13.33 caly @l cagag
Lgdally o) Cigag d i3 Gansiy %93.33 Leat Dl Dugiall Al iy 1 A3 laal) Alslaay
.%0.00 s

Aol ody Gl =i Ao R.solan Hhill 5% e (42) lle ay Lo ae 30 S0l ol )
Gy daiall Cuat ) dncayall Slawdll a8l sl FUsaRum spp. kil o) aag Leads Lgiaas
Gueng ddaiall Cuay Tt ol Fusarium spp hdll o)) Laad) laag WS . (22) laysdag Layeds (jéns
(48) Ledal By5ha (o sy Las Ayl psandl 5 ashs Laily dealally il

oaaall ) aaially dadll sk @il 8 il (gne 8 dupladll Sl cp CDBAY) G (Gay B
s Fusarubin Jie agend) (e C¥3all 38 038 Lo dseS & CDAY] 8 g B (53l Leginy Al
Lignin s Laccase Jic Jiladl LA jlasd i€l salad dlladll cilay¥) 3)ilsldihydrofusarubin
O g Cus Lladl DAY s 8 pladl) L)y Lla¥) Glas) 8 deal (e A Ly peroxidase
il EV3L Aslie dca¥) deall 038 e 5S) A€ WL e dullad) ducalyel) Baall cild Cial
-(50,33,18,14) ofialll (e 230 0K L 125 Adsaiall dual e 5)8l)

Cadl Gig b cad Ahiall Gl @by sl LY dslal) dudl) Ao dukil) el il (2) Jsaad

(i)

Lt % Chald) Cigay el (iadl % aliyd % ALl ey
85.83 80.00 13.33 R1
64.37 60.66 32.67 F1
14.16 13.33 80.00 F2
7.08 6.66 86.67 R2
0.00 0.00 93.33 Control
1.62 1.62 2.97 L.S.D .05
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g jaall ddajaall cilihill s (BT) Bacillus thurigensis i<t 4alail) 3)aa):3-3

=3 Lausll e R2FRIHF24F] kil cNjell i (BT) LSl aluai sl g5l il
— 68.05 (m Caglp g odlel dpladll CWial aues a saal) didaudiil) ga)a (3 Jsaall) PSA
Galy Jllg RT ljall s by dps W3l « F1 aljall 22%87.21 Lo dpus o) <ulSy % 87.21
e Wld Jall e % 68.05 575.55 F2+R2 pilall s Janfiil) oy caaly s 3 %79.72
dpabeaill dlladl) (g3 o (S -%0.0 Ledanits G CulS lly (e Lphadll c¥hall) 45laal) dlalas
e DA e ggal) Jaall Jacd o dllall dndlal) LS ) dnhall el s LSl sagd dlal)
i) 2y st gie B Can 35 Las 4 5anlsiall 25001 Slsall LgDliridy Tanssll e Lajliily oyl
subtilin (e clyhall sabaall dlsall o daedl Ul o Dlladl Ly Load L aedl) gkl
diss ) sa5 Al B-1-3 gluconase 5 Chitinase il W)l )8ly Bacillomycin y Bacteriacin
5 Zwittermicin® A fugall gualadl lalwl ) ALYl gl phdll WA has
dagi b o 2l da a5 L (56) Jlad Sy diajeall clbyladl) asits e o521l Kanosamicin
Abiall jsda Gt G ) Fusarnium spp il e BT LKl ik o (44) Wl 4
medicaginis kil e cudadl SELW Gls @b G pap aie e g @l

1 Sl ggaal) Jalall 13 Jlexivd GUT (e mssi o) (S gl o3a ol (46) Phytophthora
Sl am lgidled e a2l (Slg LAnpdall Gl am lgaladiu) ) A8l Aoyl cilia sl
g adaitt DA (e el cul€ Beltanol Sbasl sl 5US o) Y1 Auhall sda 8 dug jaall 4okl
Aldiul 89 pa M) jad 38 1309 BT Ll clalas aaes (o (g5t <lidlig %100 diwing <iY3all
Ayl A paall ilisnsal) aum HEEN (e gy (gl 9AT dalse e JalSalls LSl o2a

Jugll Ao uaal dyhdll cNiall s Bacillus thurigensis L aSl dpalail) 5aa) (3) J gaad

P.S.A 20
Suiill % dlalaall aj bl % dlalzal) 3y
100.0 F1+Bel 0.00 R1
100.0 F2+Bel 0.00 R2
87.21 F1+BT 0.00 F1
68.05 F2+BT 0.00 F2
79.72 R1+BT 100.0 R1+Bel
75.55 R2+BT 100.0 R2+Bel
5.64 L.S.D (s
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ol JLasYy dyghiall Gailadll :4-3
oubill e (FI4R1) dumpel a3 dphill cNell Ljgadly Ljglaall ailadll duhy ey

(1) I3 8 daumsally Mgl Je Fusarium spp 5  Rhizoctonia solani
T

Al NN e N B1

Gusnall 4323 ANFT Ashadl) A3jal) Gunall 3983 3 R1 A phad) A3l
Fusarium spp. 2 2 yall Rhizoctonia solani o 2 yall
S g Gmul @bl Jall AT | g il L s gpkadl) Jiall :B1

PDA  Lugll | djsal) alua¥) Jid elage Lol aag

oo B gl 1 A2 PDA Ll o a3ssal)
Macroconidi ¢ Microconidia 239 g pmiall (5ykdll Jiall :B2
gl Ay 42 3 Ssedll jemsl
(oY) agedl daiase)

Obdl) (e dadayal Y1 dyhadl) cijall & jgaally 4 pgdiall clinal) :(1) Jal)

Fusarium spp. s Rhizoctonia solani

g

Ceag sl oo Ya glass beads dalaill cluall aladiul sghd ~lad ol HloaV) mal cad
i) P e zlaiy PCR I dilee o)a¥ 3lS 4Ky & DNA Lo Jsuanlls @iy Sl
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b Adadlas dihia ,ias Ay IDNA - i Internal transcribed spacer (ITS) dilaie Cargius clialy
Jubatll e Capanll aey g dagiiail) (alie U clladl) glil aand (o al aadiady clsyladll o gec
Jia dahiddl oy lagp ) bl e el Gieaa N L D sl sl 2l
lealas cadl lly ITS4 5 ITST clialdl Hlea¥) ot b caersiuls (53) 1TS15253 5455 56 57
PCR J dilenl & il e Jgemnll PAA (pe llly Cioliail) dae Jgoans ITS il LV b
Universal g5t (e oo LESY) 138 4 deadiuddl Gl of ) 5LEY) (e Y Lag (2) JSi)

5o LS5 (DP) doag bl aclsdll e z9) 600 5 508 230 aaty Glyladll ases e Lagiiprimers
@l Y e paidill dulee o) (gl kil g5 et b lehudud A8 e aen Allg JSEI) a8 sl
5 (2) IS ol slies 138 1(53,12) Aty julil) achsll Juslus A pra Laily Caeliaill dilee 73l anas
Oy Gasle ye OIS Byenall diylall aladinly Aual) sda ciliyhd (e Jajeall DNA I ) e il
Oe €llyy PCR Cacliail didee eha) 8 danli cal€ jlaaVl laa 8 desdiuall Cigyhally clial
e @bl gl o) & e DNA D IS 1) Als 8 om0 Jlly (5)8) POR mlgs asag a2 PlA
ehal IS 05 Cagu HLaaY) 13 PCR I b () Allal) dagdasg soaaal) dabaially Laliy¥) 8 Alled
PAyhadll ¥l duiang ) selgall #lg)) Julud aas dilas

Glyhaill gleil wans b lald) sda ddlad cadl Al AL Glubal)l e aaed) g 365 dadll o2y
33 DNA ) padlasad Dolee 3 i) cpmg sail) ol ae o +(12) ddbide uliad ) agan )
cund Lald julac (385 dacaally 4 Lalal) Cilgually JSLll 138 olpds dealal) dala) Callal) jelas
Aficially 2ihla §)gemy deladinl ol Guaat 8 ) sl Sl Gslas ALY bl £l
CallSs Al B196- 5 Aiaially s dmbdiall 43la dapal dag cpall Uil o Liads Bg5n Slasly
oLl 03 aa ol A€ A8 peay Lealal) Ly yail) gl
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bp

1000
800
600

500

R1 F1 M

400
300

200

100

el 39x3 ) (F1) Lhill Aljally 2alall PCR ) dyles il ilgst) Jasill (2) JSad
Rhizoctonia solani  zjd) cuwall 33 N (R1) dpkadll A3ally  Fusarium spp. oyl
100 bp ax~ Ladders (M) «

daglia b MULad) llalal) palitius g Bl el Gliaiad) Jaleg BT Ld jsu5-3

dbaial) chals cigag sdl) OfaS Gy
Aogia) Al ady A (gyine <80 ol CDlad) paen ) (3 JSEN ¢ 4 Jaall) il i)
RI+Bl +MU+BT 5 FI+BI+MU+BT clolas ciiging dba¥) 528l Logiall duall iaidg clidld
Cigag sdll aail digie dss iy %93.33 5 %100 by Gl Lgie s el pllael
Elalae Ll (il %19.33 5 %17 cal oV sad iy LaglS 2 %0.00 ks )
Lgiall il cailSy %86.67 5 %93.33 cualy il Ligie oy F14+BT+ Bl 5 R1+BT+BI
% 35.00 Llay) s2d st ilS (s (3 %6.66 5 %0.00 ks 8 bl Cigag el (el
S Lighe o a8 FI+ MU +BT 5 RI+ MU +BT cdlilas W) gl e %36.33
Ll %13.33 5 %6.66 cialy challl Cigag pedll Gl Lisie iy %80.00 5 %86.67 i,
kel ZlalSl) caleal) aen iiing L sl e % 21.005 %19.00 culSs Llal) sad da
Gl L gial) Lasil) Legad cialy g F1+Bel s RI4Bel sjiar Slaasll ana) clalas o Ll
Lin % 46.66 5 %53.33  haldl Cigag el el gl duailly %46.67 5 % 40.00
) @l Al Gils e - s e %51.67 5 %40.00 Lagad lal) 52l dsiall Lpatl) cialy
Cialy 8 (Qlilal (o Gsn) Al dalee 3 LLY) 8ady bl Cisas el oty LU dusidl)
redl) cilS Laajias F1 g RT i jeall dphadll ci¥iall clalae A e - ailiillh %0.00 %93.33
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5335 % 60.00 5 % 66.60 ol Cises oMl sty %33.335 %26.67 Sl dusidl
sl e %93.33 5% 98.33 alay)

Qslls Jska¥) 8 Abicially Ligine bl pai e Gpead 8 oDlel LlalSill clalaall (355 uSasly
el slhel 4 Fl1+ Bl +MU+BT dlales gt Cua (4 J<Ally Joaall) il muags WS (g)hall
Fls Rl golall oaliall dlabeay dilaal (o (sn 43kall dleleay luld au2] o€ cilall Jyh
R1+ MU illes cibely .ol au 6.83 5 aw 8.73 5 aul3 Lagilils Jish) culS g Lasjie
Aabear Ll 220.522 Oysr F1+ MU +BT dlalas gli 220.565 il clall gyl 0y Ao} +BT
(sl e 2201105 220.091 5 520.130 slS g Wadsier uyhill cNally 45 laal

ally MU Zoad) clladal) paliion 5 Bl dhaasl) Eiliaiu) dalog BT Lsi) il (4) Jaasd

dhaial) chals igag ell) (el Gy daglia & Bel el

o [ Sl &gl o [ ) Jlghal BAA % | sl odadl % % Laleall )
aalay) bl Cigay alad
0.091 8.73 98.33 66.66 26.67 R1
0.110 6.83 93.33 60.00 33.33 F1
0.181 14.67 40.00 53.33 40.00 R1+Bel
0.174 12.50 51.67 46.66 46.67 F1+Bel
0.247 18.67 20.00 13.33 80.00 R1+BT
0.176 15.00 22.00 6.66 86.67 F1+BT
0.221 17.00 31.00 20.00 73.33 R1+BlI
0.173 15.33 30.67 26.66 66.67 F1+BI
0.144 14.33 41.00 13.33 80.00 R1+ MU
0.172 19.33 45.00 6.66 86.67 F1+ MU
0.255 14.33 35.00 0.00 93.33 | R1+BT+BI
0.177 18.00 36.33 6.66 86.67 | F1+BT+BI
0.565 16.33 19.00 6.66 86.67 | R1+ MU+BT
0.522 12.00 21.00 13.33 80.00 |[F1+ MU +BT
0.340 18.00 19.33 0.00 93.33 R1+BI
+MU+BT
0.391 21.00 17.00 0.00 100.0 F1+BI
+MU+BT
0.130 13.00 0.00 0.00 93.33 Control
0.002 2.25 3.19 1.64 4.02 | L.S.D g5
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Aaial) @l gad yulaay LY daad Ao A phadl) cial) 5l g (3) Jsad
(1) <l eUadiy
Os A)aall (4)5 F1 alsall (3)5 RI+BI+ MU+BT dldlas (2)5 F1+BIH+MU+BT aljall dlalas

b e S cppladls LAY (e da3l Bidwia sk (6) R el (5) dimyen il

bl & lall Lals Bles 5355 L) ) 2sns 28 BT LSl Ll Gilad)) el (3568
ol aalgs 8 Al duayell Gluwall Wiudlie P (e ellyg Rhizospheredl jsiall dlawsll
lgthe e Db .(44) gaadl Cilily LGN AsallS saill duyg sl Zpalidl) algall e g3l
(56) dcayeall dphadll bagdll aPbgule Jlas S Glai¥ly gl @labiad) e wal) 2l e
Aoyhadl) V) sas dandn o LS 508 ) g £l Ayl ol Al caela il o3
Dbl (e Bue glol e audi (& LASH 30 )93 (e da Lo ae D Ll dag L lgaien 8yial)
+(52) il cagylall caas gl ddaial) Sl a3 Fusanium spp. a )
o ) e 3B el 1gr Blal) e bl Gl 4 MU Gl Qlladal) palites s Ll
03lSiy o5t & lall lgaling Ally (Grraally (©nS]) A8100 palially dlidiall da)g paall 451320 aladll
sl 03 lgian e g a8 Al A5l GabeV) Gt Leglie b 4y dee D Liafy
(16.4)
oe Gllyy ol Headl b Asleall dagladl Glaid PIA e (60 8 bl Al 3 Bl ¢
@y <l & chitinase  ayil Jie il (s 7 Je daad Al Glial) (s dueds 33y
o clall dllad dplea gy Lae @lill aales Al dpdajall Cluwal WA Ohaa didas e den
lahal) (e dell 2505 ae 3850 138 5 .(24) clall ddals dlea Hig il 3ag il jadlly dilaY)
dpapdl Gl e wedl LLaY) e llall les @iy 8 ASM D) alse o pelal A
.(45,41,13)
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O Y dle JS8 bl o3 (b AlaY) dalal) o AilasSh dalsall il Ay are ge a2l
Gl A o) Lgiiias PIa e @lliy 40yl @il bnes pgledt ) claleall o) S L) bl
GGl saill julea (8 Lasale Gouad Gaisd ae dilal Badiy Chald) Cisey sl iedl s il
BT SLa¥l dalall aladia) dl€al ) il (5,4) ddle clulys w38 ae (38155 dagll sday ddaial)
Bl el Jala) ae
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