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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+BlI +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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Lgfally o) Cigag h Gt oty %93.33 Lot Dl Lugiall Al iy 1 &3 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 Jad ol Fusarium spp hdll o)) Laad) laag WS . (22) Waysdag Layeds (jéas
(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 038 03565 Lo daS & CDBAYT 8 Cuany B (53l Legin Al
Lignin s Laccase Jic Jiladl LA jlasd i€l salad dlladll cilay¥) 3)ilsldihydrofusarubin
O g Cus Lladl DAY ells 8 pladll L)y Lla¥) Glas) 8 deal (e A Ly peroxidase
i EV3l Ayl daca¥) deall 038 (e 5S) A€ WLk e dulladl ducalyeY) Baall Cd Cial
-(50,33,18,14) ofialll (e 230 0K L 125 Adsaiall dual e 5)8l)

Cadl Gig b cad Ahiall Gl @by sl by dslall dudl) Ao Auhil) 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 o Gl g odlel dyladll EWiall aes e Baal) Ldandinl) g3y (3 Jsaall) PSA
Galy Jllg RT aljall s Loyt 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 Ledants A culS  Ally (Layie dophadl) CY3all) 4lial) dlalae
lasas DA o ggad) Jaall it e dlall didlal) Lgys I duhall ciiall s LSl s3gd ddlal)
) 2sily s e B ammsy 35 Laa 4 Sanlsiall A5 Slsall gDy Tanssll e Loyl oy
subtilin (e clyhall sabiaadl dlsall o daed)l Ul o Dllad)l Ly Load L apedl) (gyhdl)
diss ) sa5 Al B-1-3 gluconase 5 Chitinase il W)l )8ly Bacillomycin y Bacteriacin
5 Zwittermicink A uendl oladl lalul ) ALyl pased) Shdll W has
dagi b o 2l da a5 L (56) Jlad ISy diapeall cibyladl) asits e o521l Kanosamicin
Abiall jsda Gt G ) Fusarnium spp il e BT LKl ik o (44) Wl 4
medicaginis kil e cudadl SEL Gly @b G pax e e ghyes @l

s (oSl (gguall Jalall 138 Jlaaind BUT e pusi o) (Sa g8l w26 ) (46) Phylophthora
Sl am lgidled e a2l (Slg LAnpdall Gl am lgaladiu) ) A8l Aoyl cilia sl
g adadtt DA (e el cul€ Beltanol Skl sl 8US G W) Auhall sda 4 dug jaall 4 ykadl)
Alaiul 89 pa A jad 38 1309 BT Ll clalas aaes (o (g5t <lidlis %100 diuing <iY3all
Ayl A paall ilisnsal) aum HEEN (e gy (gl 9AT dalse e JalSalls LSl o2a

gl Ao uaal 4 hdl) Nl 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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il LaaY 4 bl pailadl) :4-3
oubill e (FI4R1) dumpel a3 dphill cNell Ljgadly Ljglaall ailadll duhy ey
(1) J<al 4 daagdly Al Je Fusarium spp s  Rhizoctonia solani
3 e ass @
. Bl

-

ranll aall agad A FL dphall Aljal) aasel) ueall 3525 Y R dphadl) d3al)
Fusarium spp. Rhizoctonia solani

Ll e S Ganl hdll J3all i AT L aga, oo Sl L Ogh oohadll J3all :B1

PDA  Ligll e &35Sl dujaal) aluaY) i 6lagas

5 Microconidia g5 (e &asS ¢lsd 1 A2 PDA

el i) podl) Al LA 3 el

Macroconidi

(s
Rhizoctonia (jhill (s duiayel 3381 dphdl) cijall 4 jgaally 4pgdial) clinall i1 J<il)
Fusarium spp. s solani
gyl e Y glass beads dalaill Glusd) aladin) sghad ~las Siall HlodV) ils e
Aaiu) Pla e zlasy PCR 1 dilee ohaV &lS LSy 2 DNA e Jpeanlly @l JiL)
& Aadlas dahia yias Al IDNA - d Internal transcribed spacer (ITS) ddhic Cargiua clialy
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Jubatll e Capnll aey g dagiiail] (eale S lyladl) glil aand (o al sty culsyladll o gec
Jio dahiall odgy Loy Al Gl e el Cresa G L Ay mlill aclall #lg))
lealas gl lly ITS4 5 ITST cliald) HLaaY) oda b cueniindy (53) 1TS152 3 455 6 57
PCR JI dyleal & gli e Jseanll DA (g elldy Cieliaill ddee Jgamn ITS dihaie Lls ¥l 8
Universal g9 (e oo JEAY) a8 Zeadiad) ciliald) of ) ST e 1Y Lag (2) J<al)

5o LS5 (DP) doiag bl aclsdll e z9) 600 5 508 23l aaty Glyhadll ases e Lagiiprimers
@ Y W paninll dee o) gl kil g5 gl i lehulud ddjyee e Allg JSE) Guli (A il
9 (2) JSEN ) slina 138 1(53,12) Auimg 5ulil) aclsall Jualus A yaas Laily Cielaill dilee i3l aas
Oy Gisle e OIS Baall daplall aladiuly Auhall sl clyld e Jgieall DNA D o e el
oo iy PCR Cieliaill didee shal b daal el jLaa¥) 1 3 deadiall g phlly cibald)
e @l gl o) & e DNA D IS 1) Als 8 om0 Jlly (5)8) POR mlgi asag a2 Pla
ehal IS 05 Cage HLasY) 13 PCR I b (s Allal) degdayg saaadl) dabaially Lol y¥) 8 dlled
LAkl Eal Ay il achdl) =)o) dududs 3005 dlee

Glyhaill gleil wans b lall) sda ddlad cadl Al AL Gluhal)l e aed) g 35 dadidl) s2ay
=3 DNA 1) (adlana) Dolee & Bl Gang 5l sl aae ) (12) ik (ubia] () 3ge3
cund Lald julac (385 daaaally 4 Lalal) Cilgally Ll 138 ol i dealal) ddleay) Cadllsal) jolas
Aicially BhlA 5ygem aaladinl ol Gaas 8 Al Gl Jlladl jelas ) ALYl bl ¢ i)
s Ay B196— o Aiaially s il i)ha Ay da Guell Gl ) Lals Bgys Gl
alal) o3a g Jabaill 46 A8 pras ualad) dypyaill cufygal
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b
RI FI M P

800
600

- el cnall 423 () (F1) Al Aalls Lalil) PCR 1) dydes ol (ilgS Jasl) 12 (il
Laddersa (M) « Rhizoctonia solani  piayl) cxwall 35 Al (R1) dhdl) Upally  Fusarium spp
100 bp aas
dqglia ot MUL A clladall paliies ¢ BI el Glaiu) daleg BT L) )9a:5-3

dhaial) il Cigag edll fad pare
Lghall dpal) ady B (gyiea JSI Dl Olaall pen o) (3 JSE ¢ 4 Joaall) Al Cniag)
R1+Bl +MU+BT 5 FI+BI+MU+BT <Dlalae cigiig Alal) 5230 digiall dpill (médg <l
Cigag el oadl dagie Lo iy %93.33 5 %100 by QLB Lsie st el sllac)
COlalae Ll (il %19.33 5 %17 caly LlaY) 50l iy LegdS (8 %0.00 @aly <)ol
Ll ) i€y %86.67 5 %93.33 <l it L sy F1+BT+ Bl 3 RI+BT+BI
% 35.00 Llay) 828 s il s 3 %6.660 5 %0.00 caly 58 ol Cigay o) (e
S Ligie a8 FI+ MU +BT 5 RI+ MU +BT cdlilas W)L gl e %36.33
Ll %13.33 5 %6.66 caly Gl Gigay odll Gaadl Ligie auiy %80.005 %86.67 sl
Slel Lllill cBlalaad) aans iy - Mgl Gle % 21.005 %19.00 <ulSs LLaY) sad das
LU Ao giall dpll Logad caly ally F1+Bel g RI+Bel oajher Jbasl anadl <Blalas e Aaliadl
iy % 46.66 5 %53.33 Shall) Gisag el aaal gial) duilly %46.67 5 % 40.00
Cuaill il Al Qils e L gl Je %51.67 5 %40.00 Legd Ll 5050 Lsiall Lol caly
Gl 8 (il o Os) A3)aall dlalea 3 L) sady Chall) Cises el sty LU dsial)
il ilS Laadjias F1 5 R1 dicajeall dyhadll ciall cdlalas 4 Leiy 2ol %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 Ligina cilall pai ulae Gpead 8 oDlel LlalSill clabaall (355 uSaily
el slhel 4 Fl1+ Bl +MU+BT dlales gt Cua (4 J<Ally Joaall) il muags WS (g)hall
Fls Rl ool caliall dlabeay dilaal (o (sn 43kall dleleay luld au2] o€ cilall Jyha
R1+ MU illes cibely .ol au 6.83 5 aw 8.73 5 aul3 Lagilils Jish) culS g Lasjie
Aebeay Ll 220.522 Oysr F1+ MU +BT dlalas li 220.565 &b 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) Eliaiu) daleg BT Lsi) il (4) Jaasd

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

o | RY s | i [ Clal) Jighl | Bkl % o) @l % | aliWd % Laleall oy
aalay! Cpald) Cigag

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+BI
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+Bl +MU+BT
0.391 21.00 17.00 0.00 100.0 | F1+BlI +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 .05
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Aaial) by pad sulaay LY daad Ao A phadl) cal) 8l mag 13 il
(1) @bl cladly
Os A)aall (4)5 F1 alsall (3)5 RI+BI+ MU+BT dlilas (2)5 F1+BI+MU+BT aljall dlalas

bl e IS kil LLa¥) e 4336 Ldaie o3 (6) R1 sl (5) dayen iliyhad

il & clall Lala Bles 5365 L3l () 3sas 8 BT LSl Ll Giladl) cBlladl 3568
ol aalgs 8 Al duayell Gluwall Wiudlie A (e ellyg Rhizospheredl jsiall dlawsll
lgtke (e Db .(44) Lghadl clily LN AsallS saill g pally Apalull) Jalgall e gaally
(56) dcayeall dphadll hagdll o Pbgule Jlas Sl Glai¥ly gl @labiad) e waal) 2l e
Aoyhadl) V) sas daits o LS 508 ) g &l Aol il Al Cels il o3
bl e Bue Plol sai Jandi & LASH) o2 )93 (e das Lo e 30 ) dag L lgaien Byfal)
+(52) dpiaall cagylall caas gl ddaial) Sl s (X Fusanium spp. a el
o5 ) g 38 msall 13gs BLaY) e Ll Ales 3 MU Gl Qllalal) Galiies s Ll
03lSiy o5t & lall lgaling Ally (Grrually (6] A8100 palially dlidiall da)g paall 451320 aladll
Gl o3 lgiaa (e (Ally dpai B ) Aslall abel) Calide daglie b Ay dec S L
.(16,4)
oe Gllyy haldly Headl b Asleall dagladl Glbatd PA e (60 8 bl Al 3 Bl ¢
@Ay wlall & chitinase  ai) Jie GlayV) Gan 7l Je daad Sl Gliad) (e Jeds ok
e lall dllad dples gy Lae @lill aales Al dpdajall Cluwall WA has didas e den
Syl e paell 20 ae 3il5 138 5. (24) @lall Llaly Dlaa Jigy b 3ag cilin paadls LY
iyl Gl (e wadl LLaY) e clblall dles iy 8 ASM 1) alse o pelal Al
.(45,41,13)
O V) il IS8 Abal o3 ALY dalad) o $8basl) dalgad) il A aie e a2l
Gl Ao ol Lghias (PIA (e ellly 40)30 il Lsas agladn Al elalaal) o) ) cllal gl
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