Research Paper (Biological Control: Fungi)

Fusarium solani _hill oo cuedall (aeall jgla il (el Luilal) dadlal)
Jial) 8 Biocont-T ggal) jaaaiual) aladiuly

e RS ?‘“’&9 C\:\é daaa Gal) Jlas ‘gja iy
udeen57@yahoocom ‘_,,_UJ.\SS}” ..\J_‘).\H cé\)sd\ cu\.w..bs ﬁﬁ;\ cdﬁj cu;ﬂ\ C).a.a daala c:\.c_bj\ 37315

uadlall

bl e quadall paeall jela ol Gapad 4Lal) Aadlkal) L2015 . e dlas aully zUE saae (il JLS Cpua Gua (e

.291-287 :(3)33 cAuyall cilil) 4385 dlaa . Jial) 3 Biocont-T ggaall jaaical) aladiuly Fusarium solani
866 A ad lly (Bhal) (S Al (il el Zia daala el IS ) (s Alse Cipin oS 8.8 (ABES Jia b Al i
saill Slaialsa Gpuats Fusarium solani kil e cutall paeall Hsda Gia gaje Llay) 328 Jl6 & Biocont-T (olaill (goall jpasiull
L) Alelas g 55lie %22-18.33 ialy 3] (gpine JS8 BlaY) 308 S 3 83 gpual) umatoal) Aol L)) Gl il eyl L Jpemndlly
AL e L5ylie aue 35.03-30.80 (3 Lo il 53l (5pemdl g panall oo el Lgina e iy dll aliee culS padll pailiad] dunills; .(%26.67)
Q6 by 5% 100 (3 el Z Y1 conslpnl) Jpemnall) Ly paal) ciliall Calidal dypine clig il culh Jpuanall zEY Al W (s 25.57)
sl pmsiudl (e sl Trichoderma harzianum Rifa kil e aall Gusaid) aladiul yie < labeal) Juadl <l o(4allills 8paball sdll Gy

e/ sy ¢ 500 + ¢ 10 ailsy Biocont-T I zsde s ¢ysfys %10 5 %5 dpsty anlaia) vic @lly g Biocont-T

.Trichoderma harzianum «Biocont-T «Fusariumsolani ¢ aeall jsia i 1daalida clalS

O Aphadl)l Glimsed) ol daliny hlall Juadl e LilaY)
B ey +(4) Apsbesl) AadSAL Anle Gl bbb
(s Trichoderma spp. kil sa 48laY) dadl<d) 8 dariind)
3sas axly .(17) Trichoderma harzianum Rifai g5l \gaal
cglsl o)Ly ¢ Shall (lua S all) (& (asall 1 e il
oala ey I AS Jin 8 Ayl o3 s ¢l (55105 At

sl illy Ll Bisle (im)f 3 i)l 3 0l 230

Adijhg &) dga

I Al A B lad Aane adge (A Alis Ay Gl
ells (Jal diae asin o 8.8) Jul eall 730a dals ¢l
saN) Cuge Fusarium solani bdll L d5le L)l o
5% ey (p 2x1) Za 2 Lehe JS Anbie Appyat aad ) i
il Gasal gl aall FLIP. 06-15 (aeall Jiae
Gl pdlss aw 25 Ly Al gl 8 SSLY)
80) AVl Ml Gn aw 10 5 shufsyd 20 5 ¢Aakd/ sk
Sy can B0 (a5 Aadadll (p Adlall il L (Rnkadfay

287 ArabJ.Pl. Prot. Val. 33, No. 3(2015)

dadiall
sy Fabaceae 4158 dluadll o0 (Cicer arietinumlL.) gaesl)
sl oyt gsind Adlal) AH3) diadl [ dagall Jpslaall (e
«s1) %5.5-4.8 sl %59-38 ¢ iis p %19.2 daws
oSy LS L (12) yshush %35 asedlS %2 caley %3 calll %3
ey @ligig il o llgia clilgall CilaS aililae e oY)
b Ll 133 41 LS . (10) 4cliliay ) (i 45 lie Allall 25031)
O pail] Dfial) 4,5 Sal) o 0)50a oY 45l 4y pend 30
sl dualas ae el chss G allay) (Say (18) gl
(14)
Oo daly azmpaly dpdall QY Galidg (aesl) lay
Cuiiall )sdall xS e 58 4balil) (he 283 A dagall ()
J3a Canays JFusarium solani (Mart) Sac. yhdll e iy IS0
Gl il mailly llpaldll Jie a1 Jualaa il
DLy e sas (19) allall 3 dda)l anis Ayl (3lalid)
oabel s L (20) auls Sl e 4l 45 Gyybe e S
G I AALSYL 3L Jhials Ll Jssd aalls laY)
Aadl<d) yiimdy L(16) daesil) selays Lyl AB by o5l



McKinney Js i Cigeasall il oLl b lal) 538 Casn
i %251 =1 taile il =0 1L WS (UlS (e Janally (15)
%100-76 =4 %75-51 =3 tosh %50-26 =2 skl
bl Gige pa S a5 =5

Aladd) g bl 32 (%) Agiall i) Clia
Al

100 x ( X = %

Ciydy Glasy) galidl aladinl Lilas) bl clls
0.05 Jleia! (s5iase a3 (LSD) ssine (38 Ji oy cildans il

(3)
Lidlially guilial)

oAl S Fusariumsolani kil dgeal ) i)zl s
Ao g el Gaeall Gy Lay e e & dua (aeall Hoda (s
Aala (S5 ala Ao )3l Banal) sdd) Ll ¢ Bl alall Ayl oa)f 8
A (B dggine 358 ang oo AT dsan s - playeal) il
-80.83 op L gl Al Augynall cOllaall pes cly)
oles (%92.5) lall ililaa g Lsina Cilis o1 LS «%91.97
cmall 8 e palgs aly Aoy i deg el eddl o s L
Shdll Jml gf I 1glal el sl e dae 583 Le @l aygg
Giladl Janll o elays (11 <9 <6) lan U 5l Gk ce
Y A e Jla 8 Alayl 50 30l (3 Gapeall il dyaal
sl A0S atinl Lgilie die gine B)liss %26.67 il
vie Us BiocontT (gsall suasivdl b @y we ek,
el Gl Adyla aladin) Lo bl (gylally asladi
250 9 t 125 dﬁlazl L LS‘ (eu/eu) %10 ji %5 3—‘-“‘4-‘ )Jﬂssh
%18.33 i dgbal) sad paliasl ) dlalaall el caly . Aleles/t

o g 5 e pladiul Aaladll (e LUJ,_A Calias Y Ciaal Gy
B Allae JSI ugaty ¢ 500 + Biocont-T (gsll jrasiul)
B0 Ui e el Lpime 30S Gusaidl of Y Canadl 2pny
Sl s 52l e 2l LS LilgY ] e s [l 2D
(e o gadl Apnilia A3002e g0 il Alle A5 )0 T, harzianum gsssl)
0553l il Bylan & Glly adyg Biocont-T (ggall jrasiul)
Alea ellae) &3 (a5 (Rizosphere) siall ddamal) dahidl e

dlazin) 5 (RCBD) 4Ll dflsdall cile bl apacsi alasiulys

de )l Al pe 4854 ) Biocont=T (ladll (gsal) pasivwl)

JS o A D alaall iy oA smnd) A pal ASLaall cpmyilal

oS

[£52 107%19) ¢ 5 Jaaas Biocont-T Gosasar ysll puiad -
e s 8/ (&

5% &fg 10 Jasa Biocont-T (Goswar sill jiai -
cuaes

-Alalaa/ ey ¢ 500 + Biocont-T ¢ 5 e pladinl =

-Alalaa/ ey ¢ 500 + Biocont-T ¢ 10 g pladiul =

(pan/p2s) %5 A gonll il peas (usdy pladiul -
:\JAlaA/t 125 sy

(pan/pas) %10 Aty gsdl sl pode Gusdiy pladind - =
Alalaafg 250 latay

sl Jhill Alelae e Gaen 5k (R3)6e) Ll dlelea  —

IS shand) 8 i (Lusaid) g ariiedl) 6-3 cilaledl -
Aadandl Al culalt g dlalee

sl IY) gl el e JY) Caaill Al cie )y

ol aaly HUaeYl g Uil die dalall s dyyatll i . 2013

A claall

Aehl e el Dsxe an GlidU i) Ll Gl -

e pand; slaal) 8 avsall 4l 8 ALY 508 Gl -
caalgll bl 8 LlaY) Jaee 381 5 Alabe/clils

slaall Jd ausall lgs (8 gpadll oead) dsb Qlaa -
Alabee/(bls 10 Jawsia)

sbaall J8 awsall Gled (A il gaeadll Jsb Gla -
Alabee/(bls 10 Jawsia)

Lo gia) dlasd) Jd ansall Al (A lall Qla)ll ) Gl —
Alalaef/(ls 10

Jonigie) dbasd) U ausgall 4lgs 8 lall Calall oyl Ol —
Alalaef/(ils 10

Alalaaf3)3 100 () ol —

Gla & Alabee U9 @il 10 adlsy @) W) Glas -
caal gl bl asgie

Glaa & Alabee/cilils 10 adlsy caslond) WY Glas -
el gl bl Jasgia

A(35% 100 (s due 3al) 4l speliall Hodd) Glua —

(2015) 3 232 (33 alaa cdy all il A8y e 288



Lisina Ll Sy . nl dea (o 38l Alalaas dga (o D Labaal
35.03-38.80 (s Lo sl dum lill (gpadll ¢ sanall Jsha (4
(2 dsx) (aw 25.57) alill dlalas pe 435l80 o

Jaball 3 1ise oy Gapeal) Shill of ) s (g5m,
Jommnal jualic b laaly 0,85 () gy Sl pee o 5,831
B s ek LS saill Clialge oyl e S

Olalee (g Adle Logiee Go08 2529 I 3 dsas
33l (1 100 S Cum (e llhg aa Ll Alalaa g 4dliaal) Biocont-T
L) ae A3)lie ¢ 5.28-3.86 ciady Ll as sl clall 5)3) & sy
¢ 3450-32.96 o Lo il 554 100 35 (2 «(¢ 3.10)
el ) @lall aglsull 2 Y1 (3 ¢(¢ 22.07) 2Ll ae 4)lie
sy 500 + Biocont-T ¢ 10 guie aladiuly 4 oilelaall 8
s goanll Hhaily acaall sy (ann/ana) %10 aaiinl 6 5
(¢ 8.87) wlill aa il ( Il o ¢ 12.27 51277 Ll
sl jumantiall jelal 3 Aally spebial) el A siall Al (4
4)lie %2.33-0.33 ) deall ol (més 4 4leld Biocont-T
Dbl e SE 5 asl SAG pead) ey (%17.33) 2Ll pe
Dladl sl ge sl (& alle Gpb oo Gl cuwd)
Ledie e slkicYU Fusarium solani kil ail e jadds
.(13) Brett

.Fusarium solani

A e lagad jadaty dga (e Aajeall Hehadll g Japdy ublall

Biocont-T ssesll suasivall aladin yili 1 Jgaa

.Fusarium solani A (%) 4o iall

Table 1. Effect of Biocont-T on germination rate (%) and
infection severity caused by Fusarium solani.
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Table 2. Effect of Biocont-T on some growth characteristics of chickpeainfected with Fusarium solani.
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Table 3. Effect of Biocont-T on some yield components of chickpea infected with Fusarium solani.
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Abstract

Ali, H.H., K.M. Fatah and Q.A. Mar zani. 2015. Biological control of chickpea root rot caused by Fusarium solani using
Biocont-T in thefield. Arab Journal of Plant Protection, 33(3): 287-291.

A field study was conducted in the Girdarasha station (8.8 Km. south of Erbil), College of Agriculture, Salahaddin University, Erbil
Province, Kurdistan Region, Irag. The study objective wasto determine the efficiency of the commercial biological formulation of Trichoderma
harzianum (Biocont-T) in reducing the infection severity with chickpea root rot caused by Fusarium solani and its ability to improve plant
growth and yield. Results revealed the significant effect of the biological agent in reducing infection severity (18.33-22%) compared to control
(26.67%). However, there was no significant effect on plant growth characteristics except the foliage length which was 30.80-35.03 cm
compared to control (25.57 cm). Results of all yield components (biological yield, seed yield, weight of 100 seed, and reduction of the
percentage of damaged and atrophied seeds) were significantly increased. The best treatment was applying peat moss supported with
Trichoderma harzianum prepared from the biological formula Biocont-T at the rate of 5% and 10% (W/W), or with a combination of 10g
Biocont-T + 500 g peat moss/treatment.

Key words: Fusarium solani, Biocont-T, Trichoderma harzanum, Chickpea, Root rot
Corresponding author: Hassan H. Ali, Collage of Agriculture, Salahaddin University, Kurdistan Region, Irag, email: udeen57@yahoo.com

el

pallie B g3l uge SRS Guje ) ka1

Refer ences

araal 1080 &1 Gl Gl ae g dgaaa pEA (gl 3

cae O olaall Jalas

Agrios, G.N. 2004. Plant pathology. Academic Press.
New York, USA. 922 pp.

Akrami, M., H. Karbalaei Khiavi, H. Shikhlinski
and H. Khoshvaghtei. 2013. Biocontrolling two
pathogens of chickpea Fusarium solani and Fusarium
oxysporum by different combinations of Trichoderma
harzianum, Trichoder ma Asperellum and Trichoderma

Lloall Alabaall g 4 i) 4y 5k ) A i 2003 LY
Paecilomyces Trichoderma harzianum (s _hdll
lilacinus (Thom) Samson

5-1:21 A padl Sl 48 g dlae 3 gand) /Adalelall

san paniiy e 2007 sl dals o cgoaadl
L slia g Lalall il Cisay Hsdy Gl dpaddl iy yladl)
.Trichoderma harzianum Rifai _hadlls 4alis 4,

el )Ml Hruala

(2015) 3 232 (33 alaa cdy ol il A8y e 290



13. Ledlie, J.F. and A.S. Brett. 2006. The Fusarium virens under field condition. International Journal of
laboratory manual. Blackwell Publishing, 399 pp. Microbiology Research, 1: 52-55.

14. Marcellos, H. 1984. Influence of prior crops of 6. Al-Jabari, SK. 2012. Biological control for chickpea
chickpea, faba beans, and lupins on wheat. The Journal wilt disease by using various methods with
of the Australian Ingtitute of Agricultural Sciences, 50: Trichoderma harzianum. Rifai. M.Sc. Thesis, Collage
111-113. of Agriculture, University of Salahaddin, Irag.

15. McKinney, H.H. 1923. Helminthosporium disease of 7. Bhatti, M.A. and J.M. Kraft. 1992. Effects of
wheat. Journal of Agricultural Research, 25: 195-218. inoculum density and temperature on root rot and wilt

16. Nemec S, L.E. Datnoff and J. Strandberg. 1996. of chickpea. Plant Disease, 76: 50-54.

Efficacy of biocontrol in planting mixes to colonize 8. Choudhari, S.S,, N.S. Solankel and B.M. Kareppa
plant roots and control root diseases of vegetables and 2012. Integrated management of root rot disease of
citrus. Crop Protection, 15: 735-742. mulberry caused by Fusarium solani. Multilogic in

17. Samuels, G.J. 1996. Trichoderma: A review of Science, 11: 135-139.
biology and systematics of the genus. Mycological 9. Dieckman, M. 1993. Seed- borne diseases in
Research, 100: 923-935. ICARDA, Aleppo, Syria, 81 pp.

18. Saxena, M. C. 1987. Agronomy of chickpea. Pages 10. Hadjipanayiotou, M., S. Economides and A.
207-232. In: the chickpea M.C. Saxena and K.B. Koumas. 1985. Chemical composition digestibility
Singh (eds.). ICARDA, Aleppo, Syria. and energy content of leguminous grains and straws

19. Schroeder,H.W. and J.J. Christensen. 1963. Factors grown in a Mediterranean region. Annales de
affecting resistance of wheat scab caused by Zootechnie, 34: 23-30.

Gibberella zeae. Phytopathology, 53: 831-838. 11. Haware, M.P.,Y.L. Neneand R. Rajeshwari. 1978.

20. Sherbakoffa, C.D. 1953. Fusaria associated with Eradication of Fusarium oxysporum f.sp. Cicero
citrus feeder rootsin Florida. Phytopathology, 43: 395- transmitted in chickpea seed. Phytopathology, 68:
397. 1364-1367.

12. Huisman, J. and A.F.B. VanderPoel. 1994. Aspects

of the nutritional quality and use of cool season food
legumes in animal feed. Pages 53-76. In: Expanding
the production and use of cool season food legumes.
F.J. Muehlbauer and W.J. Kaiser (eds). Kluwer
Academic Pub. Dordrecht, The Netherlands.

Received: October 28, 2014; Accepted: May 15, 2015 2015/5/15 &4l e 438 gal) Gk 2014/11/28 :ada) U

291 ArabJ.Pl. Prot. Val. 33, No. 3(2015)



