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Rifai shil Jlaiul; Lila Wiaglia 9 Rhizoctonia solani Kihn s Snyder and Hansen
Trichoderma harzianum

Gl ala) Gpaadine oy S
o g1 il A Amalan- Gupasall- 83 agaal)

sdadAll

Fusarium (i peadl Guohdll addi 5 Jie g o3 S dadadel 3l A0 A& Al pall ol i
(Polymerase chain Juduial 5 5l Jeli 446 Hlaaiuly Rhizoctonia solani s oxysporium f. sp. lycopersici
Aagliall Hlad Jleaiuly Lgieglie Gl 5 ddcliadll 555l (aalall oal (s <ol il yaas 5 reaction, PCR)
s Gazalah ‘Wardeh «Ginan) aklekall culal 43 40 Sl 3l sy 5 Trichoderma harzianum 4sbay)
Aac Liadll gjjﬂ\ aelall 4. sl (s IS i) anliidl) Jalsg (PCR) Judodiall 3 yalill 3 bl Jelad el .(Selmoren
o) (Basic Local Alignment Search Tool) BLAST gy aladiuly 5 (PCR) Juduiall 3 jalll Jel&s daul 5
s IS sil) sl &5 5lee YA (e 22 s & R, solani s F. oxysporium f. sp. lycopersici & dadiall <y jladll
(National Center for Biotechnology 4issll 4l cleglaal hagll S el 3acl & 58 giall ULl as
sl S el Ll o5 8 5 Wil Adg e e & Aadlldl R, solani Lkdll A3 ol Information, NCBI)
KY 283953 Jasy! aé ; cund (NCBI) sl i) e shaal

F. oxysporium s R. solani ¢rbdl sai @¥are add & didle 40liai 5,38 T, harzianum kil ek
59.00 Y Gpm el Goohadll gai Lgd ilia g Al A5 Hladl Al (e (g5t G calinl A 5 fisp. lycopersici
( Gazalah 5 Wardeh <Ginan) s_AY! oaedl on Selmoren dblehall gpaa o 22y WS il e 26,36
R, «bhill dagie jSY) Ginan dblehall grma el (s (A dada jaall Gl phaill dpulia 81 4 paill 3 dlexiosdl)
.F. oxysporiumf.sp. lycopersici s solani

Molecular identification of the pathogenic fungi Fusarium oxysporium f. sp.
Lycopersici (Sacc.) Snyder and Hansen and Rhizoctonia solani Kiihn and their
biological control using the fungus Trichoderma harzianum Rifai

Summary:

This study was conducted at the College of Agriculture- Karbala University with the aim of
isolating and identifying the pathogenic fungi Fusarium oxysporium f. sp. lycopersici and
Rhizoctonia solani using the polymerase chain reaction (PCR) and determining the nucleotide
sequence of PCR-amplified products, as well as their resistance using the biological control fungus
Trichoderma harzianum and some tomato genotypes (Ginan<Wardeh« Gazalah and Selmoren).

Results, obtained from the PCR amplification and analysis of nucleotide sequence of PCR-
amplified products and using BLAST program (Basic Local Alignment Search Tool), had proven
that the isolated pathogenic fungi are belonged to F. oxysporium f. sp. lycopersici and R. solani.
From the comparison between the nucleotide sequences obtained from the identified fungi and the
nucleotide sequences belonged to the same fungi and available at NCBI, it was revealed that the
identified fungal strain of R. solani was not previously recorded at the National Center for
Biotechnology Information (NCBI), therefore; the identified sequence of R. solani has been
deposited and recorded in the GenBank database (NCBI) under the accession number KY283953.

It was also showed that the fungus T. harzianum had high antagonistic potential to significantly
inhibit the pathogens R. solani and F. oxysporium f.sp. lycopersici, on PDA medium, which
differentiated significantly, compared to the control treatment when the fungal growth reached 9.00
and 6.36 cm, respectively. Among the other tested tomato genotypes, representing Ginan «
Wardeh«Gazalah and Selmoren, the tomato hybrid "Selmoren” was found to be highly susceptible to
the pathogenic fungi; whereas the Ginan tomato hybrid was more resistant to R. solani and F.
oxysporium f.sp. lycopersici among the other used genotypes.
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e e e e e
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B e T e e I L e e
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e e e e e
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B T e I I e e
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B e e e I e e
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e 1 e e e
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B T e I I e e
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P e e e S I R
460 470 480 490 500
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I TP A IO AP (PPN IR IV U IO
10 20 30 40 50
TCGCAGGTCC TTCTATTTAA CTGTTGTTGG GCATGTGCAC CCCTTTTTTT
I TP O IO AP (PRI IPUUIUNY IO ERNUIN IO
60 70 80 90 100
TTCATCCACA CACACCTGTG CACTTGTGAG CCAGCTTGGA GGACTTTATT
I TP A IO AP (PPN IR IR IR IO
110 120 130 140 150
GGACTCCTTT TGTCTACTTA ATCCACACAA ACTCAATTTA TTTTAAACTG
I TP T IO AP (PRI IPUUONY IO ERNUIPN IO
160 170 180 190 200
AATGTATTTT GATGTAACGC ATCTAATACT AAGTTTCAGC AACGGATCTC
I TP R IO AP (PR IR [N RN IO
210 220 230 240 250
TTGGCTCTCG CATCGATGAA GAACGCAGAC TCGAAATGCG ATAAGGAATG
I TP U IO AP [PV IPAUONY IO ERNUIPN I
260 270 280 290 300
TGAATTGCAG AATTCAGTGA ATCATCGAGG ATCTTTGAAC GCACCTTGCG
I TP R IO AP (PPN IR [N ERUN IO
310 320 330 340 350
CTCCTTGGTA TTCCTTGGAG CATGTAATCT GTATTGAGTA TCATGAAATC
I TP U IO AP [PV IPUUON IO RPN I
360 370 380 390 400
TTCAAAGTTA AAATCTTTTG TTAACTCAAT TGGTTTCTAT TTTTGGTATT
I TP U IO AP [PV EPIUPNY IOV RPN I
410 420 430 440 450
GGAGGTCTTT GCATTGCTTC ACACCTGCTC CTCTTTGTTC ATTAGCTGGA
I TP T IO AR (SN IR [N RN I
460 470 480 490
TCTCCGTGTT ATTGCTTGGT TCCACTAGGC GTGATAAAGT TATCTATCG

R. solani skdll (s dislaall (PCR-amplified product) sl paslall dajad gas oS suil) alial) ;3 Jsd
(PCR) Jeabuuiiall 5 jalall Jo i dda) 5y

(GenBank 4!l 3 AF153804 and AF153807)
z=b (3) Js> accession number: JF701744)
sda & Al all R, solani Lkl o) @l A e
A g plladl 8 el A8 jaa et Baaa AL 8 Al )
Laall 4l clegladl gl S all 8 Llas

.(NCBI)
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GAY &Y ) g Al Al oda & JsJ=ll Rhizoctonia solani shill g4 ss gl ALY e (A \Ba 23 Jgta

(NCBI) 43 gaad) 480 cila glaal (il gll 38 pall (A Lialle Adaccal) jhil) (il

The most similar sequences in

Fungus Isolate or Origin GenBank database
strain name GenBank Sequence
Accession similarity
Number (%)
Rhizoctonia solani 1034 Iraq KF372660 98
Rhizoctonia solani 1040 Iraq KF372662.1 95
Rhizoctonia solani 1049 Iraq KF372653.1 94
Rhizoctonia solani 1035 Iraq KF372646.1 94
Rhizoctonia solani 1023 Iraqg KF372645.1 94
Rhizoctonia solani MML4001 India JX535004 94
Rhizoctonia solani S9 Cuba KC709576.1 94
Rhizoctonia solani T-9 Turkey FR734296.1 94
Rhizoctonia solani RsolTealN1 India KJ466117 94
Rhizoctonia solani 1030 Iraq KF372657 94
Rhizoctonia solani B1B6 Greece FJ480896 94
Rhizoctonia solani RUPP93 India JF701784 92
Rhizoctonia solani RKLC1 India JF701742 92
Rhizoctonia solani RKNG9 India JF701745 91
Rhizoctonia solani KNM3 India KC997793 91
Rhizoctonia solani RDLM6 India JF701717 90
Rhizoctonia solani W Australia AF153806 90
Rhizoctonia solani CH1 Australia AF153803 90
Rhizoctonia solani 5 EG-2013 China KC782852 90
Rhizoctonia solani Costa JX294322 90
3625 :
Rica
Rhizoctonia solani Costa JX294345 90
3977 :
Rica
Rhizoctonia solani Costa JX294325 90
3629 .
Rica
Rhizoctoniasolani | e 50013 China KC782854 90
Rhizoctonia solani D064 Venezuela KU377459 90
Rhizoctonia solani D054 Venezuela KU377458 90
Rhizoctonia solani RKNMS India JF701744 89
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Rhizoctonia solani H1 Australia AF153804 89
Rhizoctonia solani WDa Australia AF153807 89
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%35 F. oxysporium f.sp. lycopersici s solani
O gt )W i) ) 5 Nl e 9442.04
cd) Lo A peall il phadll e 4 glal) 45 i) dlalas
JLAS\ BJAB,\ uf.\;\.\j\ % ).J.AS“ 4\.\3\ )1.&\ L oo CJL"\J\ XYY
A pall Sl e 322l) sai apis & T, harzianum
R. solani s F . oxysporium f.sp. kil Jie
.(2014<Dehimat s Mokhtar 5 2004 <Attitalla)
T. harzianum _hbedll ) pabiail) el juuds oSy
O uaadl 483 ) Ayl Gludd) e el olad
e cal 3 kil Jilill soalh L 5 Y

R. solani s F. oxysporium f.sp. lycopersici ¢ saall (uskdll gai AT, harzianum bl 8sUS (4) Jga
P.D.A. 3 haugh

() A paal) iy jladl)
Lyl o, F. oxysporium Lyl o4 | R. solani Alalaal)
f.sp. lycopersici
48.42 3.28 51.66 4.35 T. harzianum
0.00 6.36 0.00 9.00 Control
- 2.73 - 3.52 L.S.D.(0.01)

gAY A5l ) G e Giinan Abalekall (s
(Sl e 276,82 5 %73.49 Y dus caaly 3)
O 2y a8 bl Jishl ) Al Wl
F. oxysporium f.sp. s R. solani aa_jeall iy jladll
bl Jlgha Jama J) 380 s 15 )52 lycopersici
o 3 )il 48,0 )il JiSI Selmoren Gl OIS
bl die o 4,62 5 514 <ULl Jishl Jaes
Lsine calial ) 5 o Ml Jlo i jeall ey yhailly
Gobdl e @) Ao Aglall e &R Aldes e
Jare el o) i) G gl LS (ans]1.13) cpinin gael)
Ginan 4bldall fpaa il die §aas bl J) ghY
O Lisine dlia) A 5 T, harzianum Dhill Jalsall
Caly 5 R Aldae b il Jlshl Jaea
T. harzianum _hill Al & jelal WS 2020.64
Aalelall cpmd il leall 8 6 O lalaall izl
F. s R. solani <L kil 4LV e Ginan
alill sk Ja=ae 3 coxysporium f.sp. lycopersici
e gsime GO aliag ol Al 5w 18.17 5 18.54
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<l 9 ued Alaa A T, harzianum kil 3elis
la¥l (e Adalalal) il 48,6l cuS) 8l ey
F. oxysporium s R. solani 4ajeall iy hilly

f.sp. lycopersici

O (5) Jsas A Al Flll YA e Bad

Ginan 4alehall (paa 8 il 0l GlaY 4 e
(%86.83) k& T. harzianum sV skl Al
oadd ol LYl A e (g st ol cadlial) Sl
<aly S 5 T, harzianum billl Jelaall e angl)
e B3 o) baa WS 9480.16 sl bl A g d
il Ghazalah dblekall s & cilS ) o0l il
F. oxysporium s R. solani 4a jedl & yhlly
= 5%31.48 5%33.72 W 5 f.sp. lycopersici
Lt caly A A aa) e (e (g 5iea (3L ilial)
Sl (g Jalil 2l e ) 9474.45 5 531 Ll dpus
F. s R. solani a el <l ldll 5 T, harzianum
s alaY 4ws e oxysporium f.sp. lycopersici
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Al e g sime G calin) Al 5 Ginan ddaledall
53l s 3 saa o) i peall hadll e 4 glall 5 i)
oo Alaall pd g A T, harziznum kel 50l
Aaliil A el il hally ALY e dlalakall cililyg
o Sl jeadl Jad =S e Jaad Al 3 gall (e 22all
il 8 4 Jlead) Ao liall Cliaiul b a0 ) Ayl
JE 5 bt de Jead ApLeS g dall PR (e

.(2015 «Chavan 5 Shelar) dsa yall il
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20.64) L= eal Jhaill e dygall ) 45 laall dlalas
o
38 dlabaal) bl 48 o 3 e¥) 1 Al Ll
Ginan dblelall (pad 2ie IS Gl )5 el ) sl
o 0.626 <aly S T, harzianum  hdllh Jalaal)
Glall o)l Jame o Lisima W8 jedai ol (Al 5 b/
o Aeriaall clyhill e gl dldaall e clilal
5 T. harzianum Lkl o Jalall Hela) LS A Hal)
bl Galall ) 35Y) 83305 R, solani g edd! kil
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by pladlly bl (e Adaladal) iyl A5 ) o) quS) AN (lamy  pals g ks Alaa (B AaBlSal) Jal o (lary il (5) Joaa
F. oxysporium f.sp. lycopersici s R. solani 4 saall

ciladl ol [ cldl Job | sl odad |l dlalaal) s Al
(ks [p£) (&) (%) (%) sy
0.384 11.13 36.48 63.52 Control
0.023 4.62 6168 | 3s32 | - oxysporium fsp.
lycopersicum
0.027 5.17 69.91 30.09 R. solani S
0.22 10.59 29.81 | 70.19 T. harzianum S
T. harzianum+ F. %
0.101 8.12 39.82 60.18 oxysporium f.sp. N
lycopersicum
0.097 6.49 4315 | 56.85 T. harzianum+ R.
solani
0.79 20.78 19.84 80.16 Control
0.405 14.67 4504 | 5406 | oxysporium f.sp.
ycopersicum
0.396 15.22 53.27 46.73 R. solani
0.626 20.64 13.17 86.83 T. harzianum §
T. harzianum+ F. o
0.507 18.17 23.18 | 76.82 oxysporium f.sp.
lycopersicum
0.503 16.54 2651 | 73.49 T. harzianum+ R.
solani
0.421 14.35 24.48 75.52 Control
0.048 7.84 5022 | 4978 | - Oxysporium f.sp.
lycopersicum
0.056 8.39 57.91 42.09 R. solani -
0.351 13.81 17.81 | 82.19 T. harzianum B
T. harzianum +F. “‘
0.141 11.66 31.15 68.85 oxysporium f.sp. =
lycopersicum
0.111 11.34 34.81 | 65.19 T. harzianum +R.
solani
0.128 13.19 25.55 74.45 Control
0.079 6.68 6852 | 31ag | - oxysporium fsp.
lycopersicum
0.092 7.23 66.28 33.72 R. solani -
0.178 12.65 24.87 75.13 T. harzianum c_fg
T. harzianum+ F. N
0.124 10.18 42.22 57.78 oxysporium f.sp. S
lycopersicum
0.123 8.55 4892 | s108 [ T-harzianum+R.
solani
0.092 0.631 - 4.638 L.S.D. (0.05)
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