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Lgiall all (2) JSA Jiany . (Lnidially dadipal) Hlall la)d) s sty o(layey g g
B Alga¥) Ge gsd U Gigaall dugiall Luwally (Ldalall 5lll) dusall ey Ligeadl cilalgadl
gouase Lanal) cunad A duhadll [l e BSoSul ) Andl (e Lgaall clalga) aal (s
(Agrios, 2005) dul,all

m 2l

B Bl

(] sasdll 3l 3 8ylysl Ol ys
W daisyall 3yl Ol
Ol sl

. L.-’L:.l_a‘.é.b.”s d—g-b-pd| UI"L'!-L” 10% 30%
d>glally Slwgyadllg

sandl zls] e dyaendl 1b g dygunl badall dpudll danll ¥ IS4l
(e 5101 Joduall ol galy ylia (sl 3y31401)




el e B dadl (e dadlSa & -Trichoderma sp _bdlly dalall ilaliia) oy dled ca) oulall

S oSud) dadl (e —2-2
A. rabiei (Pass.) Labr. [hill (e duwid) Lokl (mhal) e S dadl (e
: Q) Caiaill aiiy Mycosphaerella rabiei o

Phylum: Ascomycota- Class: Dothideomycetes- Order: Pleosporales-
Family: Didymellaceae

.(Butler, 1918) Luighl 5l Zpall Zdledl) sp0al) dihaie & 1911 & kil Cass)

Ol G paeal) delyy Ghlie el g oWy sllsaalilly Gusal) Gaeall dilal ladll Cuvasg

bl e Gy Loaigh B dad Glaly Jie ChBE Cas Gaa Agd 34 Gapall o 388 Lol

gl & Jymnall € lad Gyl 138 G 2SaY) sasiall li¥ly L psly Wait) Jladis

csalll acge O 539 il Aliley Lady Logall Cagylall (sS3 Latie (mpall 8yghad alaji Al dul

Caiall LG dajny oAbl Gagylall tdalse DA WKW dadl fe danlll leall sad sl
(Pande et al., 2005) (ayaall Jalall duifyiis cdladld

roanal) GSoSul dadl (aga Al Galel -1-2-2
layg e 1Dl 3 gl ojlghal PDIA ilsgl) culall ehial IS e aleV) el
Ay il ey ¢ slll (S0 Jama g cnley o) Ay Alglaia ol A0l Byhm pd yogla (aeal)
Wle s haill 2aal) due V) o elase o A5S10 gy Lalas WiShe 8 edits ccabaylly Sl il b
Aglaie oy J<& e 3hsY) sliel e llal dilay) jelag Ayl cilils (€8 €l aagn L
glic Aoy cilais J<a e Yol (e elan (Ll o Wl L3800 Jeai Calia ) (28 Laa
¥l Csa A sale L) e laY) (5355 cbaall giall Lt osll) Sy s ) Jsa
@radll goanall Ciga ) Liage il dikaia 8 ALY ek By cdilal) dakaia el Ladlll Asll)
gmlag ¢coolll daalay s as IS8 o ol o o) jeling Aadlll elae ellyy 33k ol
Ll oall o aidl ol (e jelis a8y cAlalria jilgs 8 i€l dae ) Lgnle J<ams A ehyen
s N @ of (Kay Ao Ay ai ol Gl saclE e jedi ladd) Hshll del)) aiey
.(Singh et al., 2022; Foresto et al., 2023) Ja\S J<a <yl

roaaal) Ao LSSl Aadl (e §yg0 —2-2-2
G ASl dade I8 e gl clad) Jpand) clilie o olill) Juad kil aa
el Ladl) <o aal) A+ i) mhaes o Tala il ¢lodl Jaat o (S WS edibadl) il
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vaaall Je S dail oy AnilSa & .Trichoderma sp _hlly 4slall cilaldtieall (gany Aol cay ulal

cemlaal Baxd 830 e il ety Ll) Alaalsy il Glad) Jsamaall clilie e 485
e I e el sad Akl g vie (i pasall Gl (g sl Gyl Ao ks Loviey
shall Jensg gl e a0l due g1 IS (aheV) jsed dang - ggaall iy elilil) mgla
Gl §ygladl) Aadlaad) il ) Wllaily  ladl) 313y ae L€l 1oV lamily Al 43 e
Gyl Ll aDly el il ) Ll &l Jasiad 2l 2Ll aged LS By bl

-(Armstrong et al., 2001) % 98 =85 (m L duud Lighyg ¢°25 =20 (L Bl dap0

oaaal) o WSSl Aadl (age LA e aad) cullud —3-2

e oaliilly cdlasliall Calial) aladiad Lgaal (iayall 138 dadl€e & @ (e wael) padis
o3 ) A (i aal Adlas AnESal aaty lanall (g dach 3l Bysally Jpeanall il
Chongo er) il Jhaill gai L 3 Aliette de 230l 3 ¢(ymjall gy paeal) Cilils
paeall clils Lo By G Lkl Gl Lleld (2006) G54l Gan Sy -(al., 2003
LS .yl 4adlKal chlorothalonil s tebuconazole s azoxystrobins difenoconazole
thiabendazole s penconazole s propiconazole s captan s zineb 4hadll Cilauall Cuadnal
4w 4leld (2003) Sangchotes Gorfu Lis) .(Ahmad ef al., 2021) (ajl) dadle b
s thiabendazole s benomyls metalaxyl s chlorothalonils thiram) 4ké Gluw
A. pinodes kil Iy i (iprodione s benalaxyl s thiophanate-methyl s carbendazim
il g1<h ansa acl 5 ¢l [l 0.001 S5l sie %100 Jasdis il Sl susa Jacl 35 ¢ yuially
0.1 50.001 cpyp<all vie Hhadll %1005 %4.1 Abdll auag ¢ il fahel 3800 vie %100 dawis
L 8 dilie Lo gl Ayl lawall G (2003) 04T Demirei s .cansill el fole
Thiram 5 Carbendazim s Difenoconazole JGIS Lle ) culSy oA, rabiei ks t\yb danda
‘e ol s K00 37.12511.4552.56 5 0.1 ECsp ad czly Eus .Chlorothalonil

Carbendazim s Propiconazole dhdll clanall 4els (2019) (ssals Kumar e
Glandl ppmS0 55 Gl aags A rabie il dasia Javs & T harzianumgsal) anall
«Jaall 5 .87.5 Luin Carbendazim bl cpa & 100 Lhdll dspde sai culad 50l
%46.26 4w Carbendazim anally «%42.59 dawiy dacayal) 5038 Propiconazole auall (i
& 33L) 299 . %78.70 dpcayall 5adll il Cus 2Ll 455l %55.55 Luwr T. harzianum s
T. 5 (¢ 6.33) Carbendazims (g 7.66) Propiconazole :ids¥l gV sac lausic
Laldl e @?}!\ aamy 53L) (gl el &g charzianum




vaaall Je \Lésji.u‘)” Aad] (paye dadlSa & .Trichoderma sp _hlly 4slall cilaldtieall (gany Aol cay g:\:\LAS\

N %84 duciiA. rabiei yaill dasie i Aliette ae of (2021) 0331y Ahmad s
63 Jasits st %0.055 0.105 0.015 55150 vie Tuboconazolexwd) acly <%0.10 S5l
ci il e %7065

:\:1‘9..\&\ dadl<al) —1-3-2

R &5 1794 ble 8y J5Y Trichoderma ouwiall Al Al cljhi Jisass

@byké g . (Kirk, 2015) Hypocreaceae dluads Hypocreales 4,y Ascomycota <ubyhaill
Cal) sda la Al ZALeaY L Ldibiae Aiie Jalug) o g Welie Aggad) (g ¢ LamV] daila
il e a3l dugilh LSS digen lalima i cAlial) 20 sl (o LIS e e g sa
) wlyhilly sl e (Mycoparasitic) Jiks of (Say @Yl a3 Gl IS ¢ 51331)
(Zheng et al.,2021) (gpadll goanall Ao 5y ol Hodd) o 45 AlaleaS ariinsy eculbilall Ayl
(Kubiak allall & dogall clanall (50 %60-50 doss jladll 14 (ggas ) dlaill calainall e
) 493 Salial)l A5 5 gl Galsd e Gaial) 1 cilphd Guat WS er al., 2023)
sensdl) Al dagy ) ol diaslie 5alyy bl sai uiat aeldy «bilall sia e aliaiaY!
(Tyskiewicz et al., 2022 Poveda ) auxins Jis phytohormones LSyl (anyg aga JR
5alys Y AadlSe 8 Aileld oy Trichoderma s a5 s (e 332l a3 et al., 2021
T. 5 T. Koningii s T. Longibrachiatum s T. Hamatum s T. harzianum) gy <Ll gad
chalias glsY) 028 s . (Di Marco et al., 2022) (T. asperellum s T. Polysporum s Viride
4led Ll (harzianic acid 6-pentyl-pyrone (6-PP) harzianolide) Jiia zilgig il il Aagas
(Druzhinina ez al.,2018 ; Kubicek ez al., 2019). <kl sa iy ccnlall ciliayan Japiis b
adlll Gayel ol Phytophthora shaill sei lanis 4 dde@ T, harzianum bl & ang
Jaky (Liu et al., 2022) ) clblal) sacy (el Llal) 808 (1 (addag daldlly Uallaill e
«Rhizoctonia s Botrytis cinerea s Phytophthora s Pythium SLyhdl dania Ao il
(Poudel et al., 2023;Aswani et al., 2022; Slai¥) (ams z Wl Gk e Lglall jaall iy
shill s i T harzianum La) o ) (2015) Ossals Jain Ll .Shaw et al., 2016)
Lot ) el Hoh Ailas ey cdala) Gigas e il ¢« i) & Fusarium oxysporium
S 5S Al Al T harzianum shdl o) (2023) 0537 Poudel aay - bl sai cpuanty Y|
(78.58%) R. solani (%70.82) F. solanis (%70.35) A. brassicicola <Lyhadl gai Javis
Carbendazim d)bdll Glasall o ae Gilfie e al ang s & -(92.53%) S. rolfsii
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el e B dadl (e dadlSa & -Trichoderma sp _bdlly dalall ilaliia) oy dled ca) oulall

Mancozebipuall OIS gn (B . (s2aal) Ll s bl g ki ¢us Hexaconazole s
bl Je 4l 4casiie Copper oxychloride s

A b L b aded Q! Trichoderma oas)) <lpkd o)) (2024) 035315 Morcuende 2
58 Gueady ol Geaall e paeall Hed diles e 5538 L) o) LS (g2l lawssll i rabiei
Lcalall

ali€ Balyy Hsdall sai Cpess ) & Trichoderma b o (2019) og,aTs Halifu Ll
Pinus sylvestris <l <yl gas SIS

&t A. rabiei bill et Lyl & T harzianum b G (2011) wssals Benzohra aag
-(Manjunatha et al., 2018; Foresto et al., 2023) sl Jauisll

Trichoderma ki) b 4 hbdl) cilagall il —2-3-2

Carbendazim s chlorothalonil 4kéll el & (2015) s3T5 Kosanovic S
Al /3 0.70 50.48 EC50 ad <ilS Cus T harzianum bdll e i A dille Lo L]

Carbendazim + 5 Clorotalonil ikl clasadl &1 (2022) ¢ssals Supyaniasg
Dhill ae lasall 230 O WS (s3aall laall 3 T. harzianum i) dssia gai 2iai Mankozeb
Aaladll (e 50y Jaas &) i) & FL oxysporum f.sp. cepae il 4x8\Sa & T harzianum
LayasSoill lad dssiie baiiy Carbendazim ¢ (2007) Shahzad s Khanass .4 yhdll il
propiconazole shexaconazole) il of (2010) )5 4T Sarkar 3 .ppm10 S5l xic
T. harzianum il dals J53L 5l de sana (e (triflumizole s

5 carboxin s carbendazim <l () (2012) ¢s,51s Ranganathswamy Cadly
Mohiddin g ges A .T. harzianum bl ge 485 e chlorothalonil s propiconazole
thiram ymancozeb scarbendazim <) ae 385 T harzianum kil o (2013)Khan
o2 T harzianum kil <Ne o (2015) Nongmaithem S5 coa (&b -Aaididl Il xe
sl gl %0.3 s ddbiaa 3805 ve GYall gai ladh Cus carbendazim auall ae 435
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sasall o BT Al (e dadlKa * -Trichoderma sp _kadlly dslall Claldiuaad) (me dileld (a) ulall

bl claliiua -3-3-2

&) Adlial dyladll cilanal) (ans slad cibyladl) die daslie selal culasall ) Sl alasin) sl
aladiul o o * -(Rajathilagam and Kannabiran 2001; Pande ez al.,2005) &l &b
OSlgiaadlly A8 clatiall e pla B L pady das ddelh Jaay £kl lalitdl
Glaliiua alies o WS . (Kim et al. 2002; Bisht and Kamal, 1994) dxilll dal) el
-(Kagale ef al., 2005) olwy) e diew g pady il Jlamig (Alladll lgalls due dalal)
Shafique uys 2 « Hhdll gai oty 8 dslill cilaldied) Lleld fialll e waall jaal
Tagetes kil ol iy Gl ddldly ddgitud) Glaliwd) aaiiul (2011) ogals
@l sl B ans [ 0394535251 Sl xie 4. rabiei jbdl) ga bt b erectus L.
=555 %354 0o astlesall st b 3hsYs i) claliie (O Zalll cijelaly byt
sl e %73

aaills O. basilicum Hlasyll Sbls Gl & (2012) Abo-Elyousr s Nashwa Ll

N. 48\g D. stramonium 52 E. chamadulonsis L. _ss:38N) A. indica
Gl & 5yeand) e 5Saall Asalll (i ge 505 nids & ddleld Wl AL sativum o835 oleander
GsoaTs Pattnaik asg Aty sl ) @y colaadl salill ae G5)lie (syine ISy anal
Aegle 5 Piper nigrum 5 Tagetes patula 35\ claliiedl alaisul G (2012)
S. 5 A. solani Slybdll AsilSe & dleld clacl Ageratum conyzoides s marmelos
03sAls Akladious sy .85l cwad SN P capsiciy P. debaryanum s lycopersici
Lel)ys dusadll Akl e O. basilicum Hlasyll Glaliiue ssaull Hsd dlalas G (2015)
Blie %18 A docmyall 528l med FL oxysporum f. sp. lycopersici iy slass doyy
(blall & saill chydize 8353 ) ol LS % 94.70 dpcayall 52l cilS Cus gaeall salally
o s T ol 55 80l (ool LS «gpumally (il gsmmall Giladl iglly bl Jolo ol
il Ll el & (2018) 05Ty Dhaouadi JS3 - sasal) aalall 435ae 5500l bl (3]s
& F. oxysporum by o) sad & (gsine Bl pais ) 53 L. angustifolia ;)
Bail) med (o) O. majorana (igiayell Cuy 35)\ae %60 s Cucumis melo pladdl &))ab
29l e 250 20 2mn dnesall Cisull (3 %20 ) Al
e Ldeld culacl o gilly all Zalal) 8l ilaliiedl of (2019) sle 05,41 Rahman s
@3 S by il sy sl Tawgll & Colletotrichum capsici &) sai Jais e
el hge dyge a3 il e %15 5K v jladll daiial %48.38 5 55.56 it
Slaal Jie daad) bl e aaal) conlis 28l Cagylall G WS oggalally il Jie cablall e
Gl daile 4 bl sh cilaliie dlels Gluhall (e paall codl 8, . G gall<GY]
Jadlly Aloe vera sl Glaliies 4l (2020) osyals Selim  aay 2@ Aol
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anal) o GSoCuY) dadl (e 4a8l<a 8 . Trichoderma sp shilly 4okl laalit) Gan 4ol ) ulal)

Fusarium oxysporum f.sp. shill dxdlay huin & aiailly Syzygium aromaticum
Byeand) e Ale sl sl ) lycopersici

Ayl Aadiical) bl —4-2

Eucalyptus camaldulensis Dehn : usinl\SsY) —1-4-2

Wil Eucalyptus suisl @a{ﬁ\ Shsalls Myrtacea duwy) dliadll L sinll<sY) i
& Jae g5t eI el L (Takahashi ef al., 2004) Lujs legs 600 peaind) 138 aig
QA @lblug yae aulill Gyl Al & dysw 4 B camaldulensis gy & S8y dy)gw
Ay laass b 5 B3t Sy B L (abed CVAD ddiae 3 ieyy ccppial
Jelpadll dajaly dalall Golall uilsn i Jlael 8 E. camaldulensisJusin) 3351 S,
(198905,aT5 Jlas

paal) (g5ind GesiallSoV) Cally Ly b Sbasll Sl o sl (e pad) L
liglally Triterpenoids wlinills Sterol Jgfiudly Tannins <l Jie GlSall o
<l cyanogenic glycosides s Phenols «¥suills Flavonoids «ilisiMills Saponins
Ibrahim Sy .(Traore et al.,2014 ; Elaissi et al., 2012) eucalyptol s 1-8-cineole
5 (%30)  Cineol: GusiallS¥1 Gh calul) cuill & lShall aal G (2006) 0530
53 .(%5) Borneol acetate s (%17) Borneols (%19) a-Pinene s (%18) Camphor

E. GesallS¥) Ghl @limd ol el dilas xie (2010) osals Grbovié

gsisd <l (Montenegro Coastline (e ghl 3yl e degana) AW camaldulensis
—1.65) Eucalyptol 5 (%28.6-17.38) p-Cymene 5(%1.04-0.73) o -Terpinene .\
(%7.25-4.97) Cryptones (%4.21 —2.75) Terpinene-4-ol 5 (%2.89
Ghsl o0 paltiadl Wl cll of (2015)  0sAls Sallem aay
spathulenol :3dall degall GlSall (gginy  yumes g9)3al) E.camaldulensis s sl sY!
S s 4l sy s 3 (%16.91) cryptony (%19.38) p-cymenes (%18.37)
methyleugenol 5 (%20.51) B-pinene s (%21.75) 1,8-cineole :4Jlll dagall il al)
.(%6.10)

Dhadll olat saleat Jalis 4l ugiallSe¥) e Ll casll of (2006) Ramezani aag;
oo glsil Lusadd Lkl cujll Adels (2015) 0ssals Nikbakht qagly .Alternaria triticana
P. chryzogenum s A. nigers A. parasiticus s A. flavus byl oyt 8 (e ginllSY)

. o-pinene s 13erpinene-4-ol s 1,8-cineole Aladl) lyall aal G angg P. citrinum
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anal) o GSoCuY) dadl (e 4a8l<a 8 . Trichoderma sp shilly 4okl laalit) Gan 4ol ) ulal)

Inula viscosa L. :O gkl 242
FLdl & geug Asteraceae Syl Abadl) Inula viscosa L.oug el (gl il asy
Ol il T 55 100 Guiall ating chansgiall Gasll) adl Gmgms Lygl ccagin b Jsind
S ool UKD ) Jaas 48l e jitia Lt he A8l Glud) Clag s dejiia Hodall iaclill i
sl sla Un (e " (32 Al Aids 1) (585 G ¢ ualall A 2L (g Aliess eal) J<& 2
-(Madani et al.,2014) (sykiy o9 Soa 2l alg (yslll 6)poa Sl

12-:005kl) Ghs¥ ol il el uSHY G (2011) 05 ATs Haoui asy
Palmitic 5 (%7.80) Linolenic acid s (%28.88) carboxyeudesma-3,11 (13) diene
S35 .(%3.37) Fokienols (%4.11) Butyl hydroxy toluenes (%5.38)acid
£50 G sl s 3l Claltine 3 dius Gl 35y (2005) s alHernandez
Maoz <uily .2,3-didehydrocostic acid Lg.m agall Al g Sesquiterpene
3 Candida albicans yhdll sai Jayiti 8 4led gl (galall tlaliis ol (2000) Neeman g
il oSall 3555 (2009) 5005 Ogunlesi Kby . bl & okl aias bodis ) g5
Gsxals Al-Qudah lals - cils Saall 5alias dia Ay ((pual) 3yl Claldtns (3 phytol
g3l I viscosa Osdall clal dglsell il gmb.&\ sl Sbasll Jilasl) xie (2010)
(%20.87) Fokienol :51sasall 2lsall aal cuil<y cLala S0 47 259 A Slasy) dls e &b BOME
(%3.60) o-Vetivon s (%5.64) Beta-Eudesm-6-en-4a-ols (%19.75) E-nerolidol
Osaball il claliias & (2011) gyals Mamoci S3s .(%2.57) Caryophyllene oxid
Adeld L) ¥y A lSie o (ggiad Wil g (Al olis] cilplad Tain b dle s Lg!
L Osehall bl Adlsgll oha¥) didas vie (2012) 05 aTs Benbacer <udly - cbyladll Javiss b
5 (%33.27) Tomentosin (%5.03) 1,2-longidione :d.tll WSyl 2929 viscosa
L Osedal) bl a1 cul G (2014) 515 Beghidja S -(%2.29) Isocostic acid
(%00.3) 4 —Terpineol 5 (%0.98) P-Cymene-8- ol :4dlll 4ibusll il yall (5535 viscosa
-(%0.78) Occidentallo acetate 5 (%0.34) Neryl acetate 5 (%0.5) Caryophyllene
DY) &lsal) eladl ol il SLasll sl xie (2014) (g4l Nasser sy
Cuy b Ll LS 48 Lo giny adl dujgun (b ugatil) dakaias gy 5all oulall il (3sY)s
(%0.06) P- Cymene -8- ol 5 (%0.02) Eucalyptol :4 s3sasall alsall aal cuilSs ¢ a3yl
5 (%0.05) 4-Terpineol s ( %3.80) Caryophyllene oxid s (%0.21) Neryl acetate 5
Caryophyllene :lgaals 31,51 3 S50 43 225 LS ((%0.09)Linalool 5 (%0.48) Phytol

.(%0.03)Linalool 5 (%1.49) Phytol s (%0.08) P- Cymene -8- ol 5 (%7.83)oxid
SLSGal (e 0sST Oeal) S LI cusl) o duyee 8 (2018) 0ss3Ts Hwija aag
Jley dga ddhaia (e Camaas Gl e Caryophyllene oxide 5 11-hydroxy-Eremophyl-6
14




sasall o BT Al (e dadlKa * -Trichoderma sp _kadlly dslall Claldiuaad) (me dileld (a) ulall

dzhie (e Ces @Uls e Caryophyllene oxide s Linalools TerpineolclSyall
Qaya region

Lavandula angustifolia Mill. : Al —3-4-2
-(L. angustifolia) true lavender, English lavender; (L. dentata) :p3L) au)

Lamiaceae :dluadll

US3 LS L esdlly @l il ahiall bl cugl) 8 clSyall sl Of Lee s Kim S3
beta-phellandrene s caryophyllene e (ssisy bl Skl cujll of cfialll (e el
cuy 4w of (2014) Al-Abrass s Al-Naser asy (Fakhari et al., 2005) eucalyptol s
Alase 8 83pallly (Blias iy 8 elal) dakia b g9, 540 Lavandula officinalis L. ehall
S s (G [03s) %2.71 i€ AnUall i) e LAl Copall Aalitaally ¢ Jlajy) A
Cu) b 150 38 3sms GOMS plasials el Jsill glal o(35/crig) %0.52 dnjllal
Broneol 5 (%9.34 5 %33.16) Linalol clSall aal culSs ¢ 3hs¥) ey 8 150 315 Sl
& (%23.345 7.15) Champhor (%22.45 %8.85) Eucalyptol 5 (%6.755 18.89)
Gl aal G (2019) 0sals Al-Fartusie Wl ccasall e dajlall GhsYls lasyl
Eycalyptol s (%0.73) 2-Hexanol (%57.17) 1-hexacosene & hall cilaliii
Camphory (%0.35) 1-6 —Octadien-3-oly (%0.48) Alph- methyly (%0.90)
n- 5 «(%1.07) Diethyl phthalates (%0.65) 1,6-octadien-3-0ls (%1.53)
(2013) wssaly Saadatian aags -(%0.43)caryophllen-oxide s (%1.04)pentadecanol
Methanecarboxylic acid (%29.80) Ethane & <hall Jst¥) (aliiie cilSia aal o
5 (%3.67) Pentadecanoic acid 5 (%4.45) p-Vinylguaiacol 5 (%9.01)
Cumarine 5 (%2.06) Methanesulfonamide Dimethylamin, N, NDimethyl
Ossals Moon Ll -(%0.38) Benzenemethanol 5 (%1.6) palmitic acid 5 (%0.15)

cbyhadll gas Japs & Lde b 4l Al Lkl el G (2007)

;) ATy Al claliiaatls Alledl) Agall
Gl i Aol Lgd 05855 ¢ S Jadl e Al Syl (e AN @bl (<
(aes degana pa ddafipe Ayl dils il ClLSyall o3 al (a5 (AT Lk gl il Sua
Ghs¥ls Glally elallly Cuiall :ia lgasas Lkl ehal) b ddgudl) GGl aag . ellg 1)
15
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anal) o GSoCuY) dadl (e 4a8l<a 8 . Trichoderma sp shilly 4okl laalit) Gan 4ol ) ulal)

Wiart er ) <lhailly LaSll s dleld gl ddgudl) agaslly . sally Slag¥ly ysdally Laills
Aig ) GlSpal) ae Jelim gl clgad Basagall —SH oyt sibuadl e gana ae Lasifi 3) ¢(al.,2000
.(Dixon et al., 1983) «i¥suall ciliSya AluSHaa (e a0 Gl e ailigidlally .(Cowan, 1999)
s 4 layYly litg ) (s Jafs o 838 68 cAdsid aalaa die LSje sl
el il pladlly g Saall e il DUl Aeld 35ty cAariY) I 55 A oy el
Sl daglad) aad) ae o LS A0 culiig slly dalall aplal) Jlaad) ae Cilatene JS55 e
.(Haslam, 1996) (Ls3alls SLl 35¥s caially elalll) caliball ehal JS 8 aag ) clastil
(e pad Terpenoids cliwjilly .(Cowan, 1999) LpSilly jiledlly culypladll dals calusitilly
IPPe 232 Ll s clinpll Caiaig (Bruteon, 1993) lgin Lad <Al Gilasg asead
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(05aY) cudall Sl aaa 2V

Aaliiall 3y ziall Gigll tW

plaanly Hedadly dallal) (ugaiall Ll o palially clilall ald 23 Cua cclpalall alad) )l

Bad (yaid (B Juiglli) oS ey Algadl) cilialdioally gl i) il -15-3
coaaall ali galy LSeSul) dadl (aga
Bladll ddailae & (aeall @bl Jis 82023 ol 15 8 ) s
el Jgis G )l dakad waat

Lail) adgal Adlasl) (ailadll -16-3
el Jaie Lelas 0 ¢ il Lilsn cibin s 15 Gy Jaally 510l e e sl
Al il il culSy el 3l Cagadl sl e 8 Al ddbally ALl Cliall Cads
Jddsaalls
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S s
b | Sl | %day | asalisl | jshagdl) | cagif | ol | ciligeS Ec| pH
Pl | | S| A | agpig | O] O
i 5:11(1:2.5
Ppm % ds/m
28.16 | 33.58 | 38.26 169] 125]0.15| 2.14] 43.15] 039] 8.2

A gy e Jasgia S5 gty oAb Al A algdl) il by 5l citin
salall dieg liall Hotusdlly s3] (e aussia (ggiaan Augil)l Catealy L%43.15 @il Gaa
Aalle g edoslall Alile dusilly Ao guanl)

LAl Gn aally jie 10 Jshy basha () disd) andy cdel)3ll Jd aa S0 A0l i
o iy Lo s ) Gubileia (35 aas L) cgald)l Ciiall Gaes sh cariiad aw 35 AV
Cie )iy eile gena I Crand celall Aol (ppdes gl 5aal odl Candd A ylailly syl diLaY)
Aehy) dudd @5 dlalaag dlabe JS (g dlalan JST daghad 3D Janag 5sall /o 2 Jonas
(sl bl il Ll (ggae o5 (bl dlase) Aol e Lage 30 sans cilad¥) dules any
(e A2 1X100 3855 abeall slal alasials 25l (Bladl) jumad o5 Caa

aally Akl lealitieodly CULall angal) () shal K cdelu 12 5aal cililal) 5
;N Dbl (335 sl sl (g pkadl
ppm1000 5 500 claliiuall
@ rasall S0 Jaiglt sl sl
1X107 385 didae Aljes s e T harzianum kil
EC50:EC50 Sl cilaally cilaliid)

slall dilia) &5 (amal) o clalitiodly Hddl Jaled &) (sane 20LES Jaghad A <K
Aagh bl elacY L) e ase 15 assg del)3l xie (N, P, K ¢20:20:20) ¢lsiall sleuls

: S G e oL 10 aas clshll s
tilay) 508 (muidsy 5adl Ligial) Ll tALaY) 524
:(1923) McKinneyaull dabedls by 5250 digiall duail) Cuavag

Tyl Ty %80 (psieedl] alaiind 5 Cum ey | penddl o GhsY) (gie iluld sl -
(Arnon, 1949)

27




sasall o BT Al (e dadlKa * -Trichoderma sp _kadlly dslall Claldiuaad) (me dileld (a) ulall

+ (1% 1 dspal) b clblall sae) + (0% 0daall & clolall sxe)
(Al Ay el X aludly dspal e 8 bl sae) +.ons
100 x = sl 52l %
pladly Aaps (el X ol g gane

:4dial) oyladl) —17-3
paaall clibs Ll (B Clanally claliicall jed) dales 4leld-1-17-3
wasl) (e
Bhaiall 8 Jaso dojaill aas
e 35 LAVl Laall g ally 2 10 Jsba Jaghad e Jasd) 455 Cajen
ol CuyolSongy Lnbaw Cudiey (gald) Chiall e dades pass sl st
Dbiall adeal) slally il g ¢ yiads 52al (%1)
ok Can o fAesIX10° 585 Shill ool Gledly sll delilaYl gl cual -
delu 24 g ) el o aliill ehd o Curcagy ¢3ladl dady 15 sad sl
P A clase & ey ggand) Y
ppm1000 5 500 (ppSall Lfasl) claldnwdl -
e asall 581G 5aaall clanall -
da [1X107 550 ddae dlie g d)las je T, harzianum Hbdl) -
EC50:EC50 3Sal claally claalined)  —
Jarasg caw 25 AV Hyiall G am Ao Syl )50 3 Jara ias s dujiy ey
Ll 400 Jaray cilelea JS) gl 2505
Clasally Glaliied) of Hhally Jeleall je 2Ly -
¥ e Lags 50 am @l ca] -
Ll ad medts a4l Lgiall ol tlal) 52 —
%80 Cysieedl] 2kt 5 Cum es | gt e GhV) sgine clils cia] -
claad) die s 100 Ghge clull Galad) yell -~

t Suany) Jalatl-18-3
A L.S.D ad s 235 SPSS.20 zaliy 335 ANOVA slasiuly cililal) Jilas 5

% 5 g die Jial) By pacally sl 8 %] gsine (Ssie vie Dlaladl)
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) Jadl)

dddlially milill) —4

paeal) @l o Jgjrall ) e

Adlas (3 (aes Jpane Join (eed (o Joiaall Jhaill Ge CYfie (ued Cinpad
Esly Aasdall Ligaally Linglobypall cliall Gy ¢golil) (anal) Ciiay deg)ie Blasill
=3 sall ke shdll A4, rabiei Jgyeal) Hhadll Gl il cipelily Aaadiall aalall Cleaiiulg
sl ey ¢ palid) 0ol 335 25 Al anS Cilpanioadd) Gl cpnia agilesshg 5 s e 4
U )Se 9.56X3.74 G Lo Boai o€l glol) alaal Canglii ¢yt S Osh Alies caldll
(Jan and Wiese, 1991; Hamza et al., as oGl 5855 (2 Jgas) g Kse 10.52X4.3

2000; Pande et al., 2005; Benzohra et al., 2015)

g Koo 10X4-4.5x8 220580 £15:Y) alaad Jacugia 5 (2011) 0155315 Harveson _S3g
Aale gl dailh Ly N caS hadll gl Cibay 3 sl (e uaal) aa il o34 (385,
ple JSa a3l Llug¥) e o o Baxivall gaiy iy 205 ducgly auiba oa S aabuasas

e 838 aly .(Ozkiline et al,, 2010, Bahr et al., 2016 ; Maaroof et al., 2022)
&5 -(Mahiout et al., 2015) paesl) @bl te docliall (gaall cha) e sl Eilaa)
%72.52 lad 52 el cabac LgisS g Ajall Ll

o salll e Lagy 21any L0l £ 1Y) dlady hadl) Bpariens cilia .2 Jg2a
25220 @ (Seaad) Gulan) smy ulay) Badiy ¢ (siiall Sl

-1-4

%odba) 52 | ) LSl #1581 laad Jasssic | asabossall (51 | Bpaniesall ¢yl | Alal

&)

7225 10.23X3.65 el | Gele gy

65.24 10.40X3.82 el | el

50.23 9.56X3.74 el | @l

25.36 9.58X3.87 O R L

DN B W[

44.26 10.52X4.34 eS| dada
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tdu g yaall ULl 4t gasl) cllalitiuall el gl il -2-4

2355 g el il A0a ) ciloaliioal] iaagl el S (3) Jsaadl s
el i a3y Gl agag pae o — o 3y e+ el aakaad Sy gl gLl
iy iS5 Al gl Ciang a8 i) gl By s ClSHall 585 ¢ Shasll Sl G
Sall iyl s Soally il glilly lizsilly gl 343 Caon bl a3 aaliina 3
(Nikbakht et al., 2015; Moussa <Glall Al Jiall 40530 ilgs calisabeally cluatally
Eucalyptus <l a8l gLy & (2019) OsAls Nase S35 et al,2015).
cYsudlly il dve camaldulensis

g el LAl A satl) cilaliiuall Sl gl cuGal 3050

<l Sl
CasialS) | Qo gelal | (i

+ | +++ + a\_s:, 19121

- + — |l sSglad)

+++ + + <Y gadd)

+ ++ | 4 | pldall @igail)

++ ++ ++ Gl gald)

+++ | +++ ++ <l
++ ++ + RARPE) T

+ 8ol Sl S

A. rabiei il Aasdia gai Janfii (A dug paal) ciliball Jgadl) paldiual) il -3-4
) 4

bl bl (e IS A eakll lealaniall Al ld (3) J<ally (4) Jsaad) bl ek

& oo Slany) Jlaill ang 38 4. rabie il dasia sai b & GasiallSeYy Ggalalls

Qamj Gk (< Ll 25) Cus aadtadl 5SSl gl g sl clalisdl il

IS % 8.23 5 13.25515.32 Lasfiil dugie dus (ppm200) piiices S5 Jil acl 338 .2ssins

pxiie 555 el ol Bl il e QagallSoYly Gadally el cilaliiee (e
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sl e %75.25.592.14 5 100 cousiy bl i pai Lanfs 1| ilealiioasl! (ppm2000)
P bl dandie il (Jladl) oaill 5S5l) ECso ol By cilialitiv) dile s s (Sap JUll
Glaliieal a5 . (ppm996.06) LesindlSs¥ s (ppm782.93) (ysehally (ppm 579.05) (sl
-(Islam et al., 2003) Glphdll gai v J<o dadin 4alul)

D93 Algan (=il & (gl bl Lkl cull ddeld (2015) 94Ty Moussacsm
colSy liplly QUM Al GGl e algia¥ Al by cclplill o Gasll
-(Omezzine et al., 2019) F. oxysporum _hill sai i i dilels (g (sl Claliti
& e A Withania somnifera <\ Slaliiu O (2020) osaTs Javaid S5 opes <
0.) Gasinall Sl cuill ¢ (2020) o540y Ennouri <y A, rabiei yhaill dssie b
byl aldiis S s &t A rabiei yhill daiia gei lani b Alad <3S (compactum
G5 als Combrinek Gy - sl gai dasiis b &l Lnidia B. camaldulensis susullSsY)
.C. gloeosporioides yhb sai Tanits b (usinllSs¥) Slealitions d4de s (2011)

A, i) gai Jandii b Agpaal) ciliball Jeadl paldiial) il 4 S
(04 02542 Bl Aas e i) b cplaaill (e Lags 15 3 rabiei

Janfiill dygial) At

L.S.D. 0.01 | gusisadlSg¥) | Ogahall | alidd) (ppm) sl
- 0.0 0.0 0.0 0
1.52 8.23 13.25 | 15.32 200
2.18 14.28 19.28 | 32.15 400
2.69 27.19 31.24 | 46.18 600
3.25 41.26 46.97 | 58.25 800
4.21 53.47 66.75 | 73.15 1000
2.22 67.17 70.25 | 89.16 1500
3.53 75.25 92.14 100 2000
- 3.18 3.47 2.33 | L.S.D.0.01
= 996.06 | 782.93 | 579.05 (ppm) ECso

Lalall b daud aag Y -

o3
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Cedoy e

A. rabiei i) (o g aal) LA AN Galiiuall ) Jaghd .3 JSi

AR (B A rabiei jal) dasdia gai bl A Auphil) clasall 56 —4-4

@) Jacssl) avecs A3l alaiols Ayl Clagall Lo (4) JSally (5) dsaall 8 gl ek
Bpidall Gl ddeld G Slas) Jalail) #5085 (e ng - A, rabiei i) daade gai Juii
Ligine Gotiy HSAN 2L5 Clanall duleld caaly 2 canall  Slesl) aHlly Sl Wy s
83.25597.26 5100 caly qppm100 S5l die ladll baufis 28 el il Gus L 3800 o
call e JsllslSy anilan S g 3lisSadla auay abdilly (paSsuS mide (s IS % 74.50 5
A5lhe Digien 3oyt yhadll dandia sail Ll o b olyilly (08 miall el cpa b
(%45.75) Jg3lisSeils e Ay 8625 cppm 20 S5l xie %58.29 <ilS 2 el Sy
Aigien (398 (50 daptie shadll Aandie pall Tandis st Juisllsl€y asilann € haall el m 4
e sl il dnadial Jasih Cousd anjlain )€ sl el (s (8 .ppmid0 U5 S e clagin
& Sl e i (Sag .ppm 1005 805 60 HSIall xie (ggiea G stis JaislliyslS aue
JoilisSaidss (ppm13.60) ehitopuSeuS JUIS BECsp dedl Wy Jhaill dsade s
OssAly Demirei il .(ppm34.20) Jusiyollly (ppm28.45) anlauSls (ppm18.71)
culSy oA, rabiei i) Elsly dapia Janfs & Ailie Lol L) Lkdl) clagd) G (2003)
< Difenoconazole kil Ll Wy clauall aif O Gum auall il Ty Aulie dde il
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adeld (2019) ¢ssals Kumar ass . Chlorothalonil < Thiram < Carbendazim
Sl anall bl S5l By el 4. rabiei shill Asada g Iaaft 8 4kl Glagal)
& ppm50 S5 ve hdll dsid L Usiin Propiconazole el hel 3 ¢aosiod)
14.78 510.39 = ECs0 ad iy 35 %87.5 ity duws Carbendazim auall Jlacl (s
Carboxint zjl ol (2019) ¢syals Rahman S35 ccaoiil) e cpanall o fal g o
3SAll xie Colletotrichum capsici ybdll daade gl AU i & ) 3l Thiram

.(2003) Sangchote and Gorfu ge Liaf milill (38555 .ppm300

15 v A. rabiei i) danda gai Jaudi B dphil) Claa) il 5 Jous
O 2542 Bl Aas sie ikl b opaaill ¢ Lagy

sl gl el
L.S.D. 0.01 : - : (ppm) <A
JsltlS | wlaio € | Jy3lisSn | sl (ama S
3.02 13.26 | 16.25 | 20.14 25.32 5
2.54 24.18 | 25.64 | 32.18 39.14 10
3.17 35.69 | 37.24 | 45.75 58.29 20
3.09 47.14 | 49.25 | 62.15 72.68 40
3.56 62.8 | 68.28 | 7791 89.57 60
4.10 70.25 | 79.25 | 93.12 100 80
4.08 74.50 | 83.25 | 97.26 100 100
- 5.21 3.97 4.58 3.21 L.S.D. 0.01
- 3420 | 2845 | 18.71 13.60 (ppm) ECs

Aalall Sl aag Y e
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1. rabiei yoil) o dugytall Lhd) cagsall A haghd .4 JS
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| \
10 | ‘
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e 8
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i 19.618.71 2636205
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: A. rabiei jeil) dasda gai Jandi b A5LAY Cilaliiually dybdll Clasal) e il
By dliia Loleld 5adal) lilall Adsadl) cilealiioally dyladll Cilasall miie G 6 Jgaal) e
O dasina By gag Slasy) didaall A (oo (Galiiiadly anall Alledll salally 5.5l
el Jladl) il €l el 3 ccSlaleall B Cpaadiall cppSill die c bl
g Osha sl (abiag b+ 0aeSeS e o IS laliieall Jladll bl 35 Chria
< A. rabiei yaill ixsia 5al (%100) Wb Unnis calidt asilain Sy Ggalally alidlly Jg3lsSuinls
Glaliiie pa disllisS ane e Clalae cilael a3 cBlalaall 3L pe dusine (39
dasdal bafill o iy Cus ccDlalaall U e Lsine Ggohg e ld S8 LasaallSOU J5illy)
e LesllSy) o gl s b+ Janslly gl gne e USI % 65.3055 75.26 5 93.25 kil
e (e Liatiic HSI ae Ogudall aliie alatiad of (2015) ggaTs Al-Masri asg .casgl
i oS IO Alie B, cinerea shill dsia gai landis b dlle didels Jacl Iprodione
1000-100 5Sal ye dllad Lalal)l claliied) (el of (2002) 03,315 Tegos il LS
bkl Jgitinal)l claliias &1 (2005) Lee Knowles asg - cibyhlly LSl aca Jo /ol g Sue

Galenia africana 5 Elytropappus rhinocerotis s Allium sativum_s Artemisia afra
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Lleld) Cabidng oB. cinerea bl dapia gab lapii 8 dllad kresoxim-methyl v ze L

A, i) dandia gai dandi B Lkl clalitieally bl clasall i il 6 Jgss
O 2542 Bl Ao sie il b opdaadl (e Lags 15w rabiei

oaliiue 2ECs) +2aECs) | paliivs ECsp +20ECs (ppm) <A
100 100 aalbance
U
100 85.23 aalanes
Osela
89.25 81.47 aalbamcs
5allSs)

100 95.23 ela s isSlin
100 93.24 s +Jg isSlise
73.25 70.12 ssilSy) + g 35Sl

100 80.25 it ashain
89.23 78.26 sl + aplai S
70.23 67.23 esiadlSl il
93.25 62.23 el gl sl
75.26 55.26 st gl 5l
65.30 55.58 asiallSy) + sl 58

3.02 2.68 L.S.D. oo
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Aaadia gai i B (dalaa dljally dlad Alie) T. harzianum jkbd (g i) -6-4
A. rabiei_ il

2 A. rabiei  kils T. harzianum ki e o goaall bl ) (7) Jsasll mall juds
ST Al dlall cilS Cus Gl slas aliall didels 8 (uli ang g PDA (g3l Jaussl
%53.50 562.25 slaill dus caly )} cddaall Ayl 450 4. rabiei sk pa slaill 4 Lleld
Jie duglal) aall Jlas e 5508 cilarily Liges claliae T harzianum yhil) gy il e
(Elad et al.,1983; Howell, 2003) <lall L jeall @lyladl chitinase s 1,3 glucanase
Gachomo and ) cellulolytic s proteolytic s pectinolytic s chitinolytic s amylolytic
e =il B T harzianum bl cYie Aileld sl (e aaall <3 L (Kotchoni, 2008
T. harzianum ,bd) el (2015) (5 )aly Jain S5 @ (Jaally judal) 8 cilphdll (0 i€
daally sl B Gaesdl Jsdl sl R. solani s F. oxysporum (pybdll ae sl
&b Aleld Wb Trichoderma sl 4l wlbybdll b Gfialll (e pael) ae il sélgmg
sl (e aeall sk dilas e 538 Ll O WS (gaall Jausgll b A, rabiei sl sai i
(Benzohra et al., 2011; Morcuende et al., 2024) <lill gai Gualy yhadlly

s i b (Ldaa ciially Alas Ase) T. harzianum  jkd om Slad) 7 Jgas
(0n ® 25 +2 Bl Aas tie il b Guaaal) G abl 7 e AL rabiei i) dasiia

Ll % T. harzianum i)
53.50 Auladl 23]
62.25 el el

bl Aasdia gai danli B dug al) laally liball Adgasl) cilaldiaa i -7-4
(%25 £2 B daga die ikl (B Cpuaadll a ol 7 s T. harzianum

Lie il Ll dslall clalinealy sidad) kil Glaall of (8) Jsaall mball i

Wial) o daclian ST dadl) dball culSy o7 harzianum il ddaally ylasll aliall sl

sail Lot o el it (auS0< tmall e ael LS L gpadall culialiioally claell )il

el il e dladly il aliall %82.50 5 70.25 Ll coi cialy Cus ¢ ladl
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%70.14 5 48.25 Lol Caus caaly Eum ladll gall Lt 0 el il Al alii
canill e dlaaly dylaall iliell

dgyhadll Akl clanalls il A Al @yl e Trichoderma sl sl clyhadll aas
pa3uaall 3Slly dnsall Slaasl) CuSll Uiy pladl) 8 Lyl il el iy cale S0
e T 1) il lasaall e iyl S G ialil e aal ang 3 A plail) ABall
Ladie Ll W Jgilally Jo i) cile senal daalill clavall & WS Trichoderma kil e
@853 pamy Gfisll) (e 23l a0 38165 W Trichoderma sl Al Glyladll o (568
s Carbendazim s chlorothalonil L ,kdll Slawdls  Trichoderma kil <Yy
(Ranganathswamy et al., 2012; Kosanovic et al., propiconazoles carboxin,
Lokl clalinaa) il 5 (2015) 0s0als Eugenia S35 2015 ; Supyani et al., 2022)
S diadl) ol laliens calS G ¢3Sl bl aliianal) g5 g il s oy b
asill Claliie cilS g 8.%20 <Al vie T viride Jhill sal dlafia <lyil L) doal)
Al slaliial of (2020) ggsals Olabiyi S5 LS a3y 55l e duand) diaidie aiedlly
T. harzianum kil Llis & A5 1 Khaya ivorensis s Daniella oleifera g o) Glal

LJaaldl <

shill dasdia gad Jandii 8 cilagiall g A g pal) cililaill A gasl) aldial) 400 08 J g2
4 0 2542 Blua Ay dis Al (B pdaatll (e bl 7 3 T harzianum

Japll & giall ol
i Trichodermadls))
BEPAJPES S JodlsSainy | abdi + S50 S
58.50 66.50 63.75 70.25 )il
78.24 75.46 69.25 82.50 Lladl)
- ssanllS Y Osalall =ha Glaliill
43.25 35.50 48.25 L)\l
67.50 56.78 70.14 Lladl)
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Qi) (B Bidal) anally Al gash clilil) claliioal duand) c,ill)-8-4
coaaad) Gl gadg

Aol Claldiadl ol e paeall s dlalae il (9) Jeaalls il ek
G ang Cum Lpanall ol saiy il A T harzianum sl hdlly doyhdll Glandlg
OS50Sy Jaisll sl duyladll Clanally ppm 1000 5 500 ¢upS il Gsabally (caldll  caldions
A T. harzianum bl (e daaally 4l Gilielly Lo agal) 38000 Jg5lsSanlay ol it
pladiul aid i Al Gl calSy calall Alke paeall 5 @la] dws B S5
Bl Jalaall e aalall Ajlae dsine Gooig Sy Lo (Sl die Guginll oY) alitin
agry il e ppm 10005 500 (S5l vie %88 5 94 ) duws cardy Gua (D aladll
(1 Jsan) Caliieall & clililly c¥suill 5858 5203 LD GasiallSgV) alitinn (muias
Anbal) Claliiual G Laiy ¢ gaill 8)iae GlSHe (g9a3 Dlanall s G5S Hll jud (S
e iag peSeS auadll of (1987) Lyr S5 s . cblall o duew o gt LSy (goa
%70 C5isall esiallSeY) Ghsl laliius ¢f (2019) (ssalNase ang cpn 6 bl
Blall GheY) e ¢ [in 45.68 gsad Lkl clealiiodly 8lal) 3hsY) (e ¢ [ie 46.56 (593
sl (g IS 555 of (2014) 5535 Aslam Ll . clslil) dlsudl) SLSall ga dle 355
Cagplally WSSl Aadl Gapes Blialy sl Shh ol Ty i (aeal) clbls g
LS L paeall @l e esiallSY) claliniid duew 35a5 (2012) 03,305 Das o Al
T Shdly dphill clysdl aladiad sie clblall e & 52L) dsag Gfaldl e yaedl e
e Wilga) dam gaill (e 03 Ll LS bl les e Joxd doyhail) Cilanadé L harzianum
saeall ysh dlelas of (2022) OsATs Ennouri S 85 . (lyr,1987) saill Ciljiss Gian
& 5 aly cdamidiall SSI0I0 Gaeall Hodd dew ot o) Sieslly (ig8a el blal Lkl il
Coaill Chydisag V) o Craid S Bal) o s Ll pa Ajlae L) saig ccliy)
Loty cobilall sdy Cilalaiual ddladl CyS all C¥easll e dalle 3S)5 deag dam SlY udy
L Al dlgall Gamy z )y L8138 jualiall Asl) dam bl o 2y T harzianum kil
T. harzianum ki) o1 (2008) &50A1 s Jyotsna JS3 s . bl satl dasdially dxige s danls
a3 Ay Macrophomina phaseolina il ilay) (e (aesl) @bl dilas < Llels GL:_T
Jaalu)y callal)

38




anal) o GSoCuY) dadl (e 4a8l<a 8 . Trichoderma sp shilly 4okl laalit) Gan 4ol ) ulal)

Qi) B Bidall canally Adgadl) il cilaldiod duawdl il .9 Jgan
g slsl Sy paeal) clid galy

sl 585
| e gfae | ae el Gl sl |y das )
! 1S all dlalaall
-/ o s % OSAl
- j
2.34 | 0.55¢ | 1.29% 112b 1002 500 1l
2.37 1 0.54°| 1.28°¢ 111° 992 1000 «*
2.35 | 0.54¢ | 1.27% 113 98 500 )
c be b a UJ:‘H\
2.32 10.54¢ | 1.27 112 100 1000
2.56 10.449| 1.13¢ 105¢ 04Pb 500 ¢
RGP
2.67 10.429| 1.12¢ 994 8&° 1000 S
Al
1.99 | 0.65% | 1.29° 112b 1002 .
BEPJPES
2.05 1 0.67% | 1.38% 1262 1008 e\);mysws
20.04 | 0.68* | 1.39? 1232 1002 g3k sSann
1.97 | 0.65% | 1.28° 110° 1002 daag dlye
1.99 | 0.632 | 1.27¢ 109 1002 Lylas dlje
2.03 | 0.63" | 1.28¢ 110° 1002 - L&)
NS | 0.05 | 0.09 3.98 2.31 L.S.D0.01

saly i) B Bpidal) Cilasally Ll gas) bl cilbialdional) gjal dracd) il -9-4
coaaaldl ala
e Bl Lkl Sl e pasal) ok Al il ) (10) Jsasd) B pball s
Gt add GasinllSY) Galdiie ae lasall gde G Baadl 3 LECs0:ECs0 ey &bl lealitnal)
clalaally Ll &)l dugine ook BhsY) (& g | diyslS 55 chaldl Glall Oylly )
s 2Ll ae A3lae Lgies Liats Jusllysldl) ae gpubally (ahiad) Jadls cilael a8 LAY
sl @l o) ey Augine 3908 Al 0K ol Lt ey | JapslS 5555 Gilall Glls D alaal)
aly sl e JaisllsiSlly (galally Jsllgislly (abadl mie e IS @l [ ae 1145 116 ilad)
aaLal) ge dgina (38 Jg3lisSils ol b + 0S50S (sae ga Osalally (ahall cilalita) mije el
gyl Glydgall U8 Jelaadl e

39




anal) o GSoCuY) dadl (e 4a8l<a 8 . Trichoderma sp shilly 4okl laalit) Gan 4ol ) ulal)

A Baidal) Canally A gadl) il cilualdtual) el duad) @il 10 52>
g sl Sy paeall @il gaiy il

sl S5 sl .
L

<l Sggfie | CARN 385l Alaladll

o1 e

<l /

226 | %0.56 | *1.26 | ‘116 1100 | Juisltyel
232 | %056 | *1.31 | ®123 99 | abirt ooy S| alal
2.33 | 0.56° | 1.30* | 120%™ | 100* | JgilsSuin
2.03 | %0.62 | 1.27b | 114 98 BRI
237 | %0.65 | 1.31 | °117 100 | ahditpaSig S| galall
2.02 | 0.64% | 1.31% | 119 98 | JailisKuin
2.50 | ©0.46 | *1.15 | 4109 ®96 BRI
245 | 047¢ | 1.17° | 111¢ 97% | abit g S | ugindlS5Y)
248 | ©0.47 | *1.17 | 9108 297 | JaslisSaann
2.03 | 0.63 | #1.28 | 9110 | *100 - LAl
NS | 0.01 | 0.02 352 | 2.8 L.S.D0.01

T. Jhilly JuisllyglS suay Ldgasl libdl) claldiual gl Gl 86 -10-4
cpaaal) Gl galg Lol dadl LlaY) Bk jadd B harzianum
oais A Oglal) o (alal e Jaigllpsl€ sl e duleld ) (11) oaalls gl i

72.96 Gl 5ad (aid Agia) Gadl) ity Gun ccDalaa) 3l 3jlae (el Lila) 525
il ae Alee s T U)ol 5855 8 Tk il cdlaleall ek oly ccasl) e % 71.055
i alels Tajiie 3l 5ippm 1000 5:S50L A5 lalitiealls dleall cibael a6 el
Llels B T harzianum yhdll Jacl 35 . laal) Gu dasina (3908 (150 (il 324 bl
Llal) 5ad (addd Lghall duall crly 3 cilaleall (s digine (58 O Alal) Bad mid S
Elalaalls g | iyl S5 imbls) By . angill e dlaally dlanll Aall %37.82539.74
paleall 28L& ae d5)aa 7. harzianum hedll Ldsallg 40)lanl) ilially 5355 aally Slaliiuall

40




sasall o BT Al (e dadlKa * -Trichoderma sp _kadlly dslall Claldiuaad) (me dileld (a) ulall

Shailly Jaiglly 5IS aua g Al gasl) clilill) cilaldioal B gl il 8011 Jgaa
coaaal) ol galy Lol daily dilay) sk il A T harzianum

Jips | Ja gl | dugiall dual
Nl Ricall Rl e e S| Al
- | Al gmasdl | by sadl
2.48 | 0.621b° | 1.538 53.20° 35.50 il i
2.68 | 0.592¢ | 1.589° 39.74¢ 45.80 st dye
2.58 | 0.568° | 1.465° 37.82¢ 47.25 dlae dlye
2.64 | 0.561¢ | 1.482° 49.67°¢ 38.25 500 s
243 | 0.648° | 1.575° 55.26° 34.00 1000 =
2.56 | 0.598° | 1.530° 47.04° 40.25 500 L
248 0.625° | 1.556° 56.25 3325 1000 ¥
Jglt
2.13 1 0.792% | 1.690* 72.96% 20.55 s
DAt
Jsglt
2.151 0.787* | 1.6952 71.052 22.00 sl
skt
3.2 | 0.256% | 0.819¢ 0.0 76.00 sxe i
2.05| 0.823* | 1.687* - 0.00 anles 2oL
NS | 0.042 | 0.068 3.26 L.S.D0.01

41




anal) o GSoCuY) dadl (e 4a8l<a 8 . Trichoderma sp shilly 4okl laalit) Gan 4ol ) ulal)

JAalaal) culadl —11-4

4phdl) Clasally ALl claliiuall gaead) jod dlalea deld —1-11-4
cpaaal) il gaig WGl Aadl (ajall Bad (28d & T. harzianum bl

T hilly dphill Claly dolall claliiod) Lleld 12 Jgaal) 6 okl ekl
A5)ae Los 100V (rjgs lall Calall (3l Balsyy BSoCul) (aye 808 (id b harzianum
b omin el Jg3lsSuilag abdt puSeS e lalae cidael L Lgina (g kg sanall 2Ll
cAagiea 9ty COlalaall Al ae &3)lae da 100 ) &gy el Calall )5l 8alyg cAulial) 82
Oiss (@b /£9.21 5 8.69) clall calall &yslls (%82.055 80.56) lay) sad cualy Cum
clall Gla 0y dil ladll salall aef Ly caniill e (¢ 14.205 14.33) 4 100
CesinllSeY g (ygalally abiall bl Adeasl) cilialitioua) culaef . ygh s aly ccils £3.25
Gaokiy Sanall WAL 4)lae daa 100. (g Qladl Gyslls 5abys dlal) 8ad (ats (A dileld
Sila O3s B Gl palatue el (ua b - palitiuad) 55 8aligs Ao ldl) caalyy Aagins
500 oSl xie (£10.895 10.25) &a 100 IV (s (wls & 4295 5.24) wblal
il e 1000

Lo gie Lle b Ldadly Lylail) A3l T2 harzianum Hbills Hsdll dlelas calael Jilaally
@l [ ¢ 6.1756.13 Gila (9 culacly %40.25 5 37.50 caly Cum dibial) 525 aid b
il e Dladll dljelly Aplaall gl e U< s [ £ 12,36 5 12.25 & 100 3 s
Lo 8 Adle duleld il djleas Clae gomadly il (SsuS (Same O5S @l (S
Jast dlall claliivally Juigllh ol s e IS (s (3 llal) gail daniia dlga (ggindy sl
o) il wiaiy ¢ ol prhans o (A5 s Aleall Clanaall (e J8 Lles culach 38 cdunsdlally
don 100V O3gs lall Gilall (sl By culacly « yodd) mhans o ladsay 855 Al o gilesalls
Alen sl &Y cilalitiee el Loy .+ gaill Ciljine ars lgd aalgi 88 ccalilall dles dai
Sl ) cVsuilly bl dgag dais dun 100 ) (rhgs lall alad) 03l) Cucaidg (bl
bl 2l 31 G (2019) 0sals Nase jS3s a8y (1 Jsan) ddle 3805 culbilall gall Ladia
29 3 «(Ahmad et al.,2021)xe bl @élgn cYgually clislill e E. camaldulensis
aliing pe Al paeall o G dadlSe S ddels Lkl cuplly cudl panall &
e W)lae T harzianum ;b sdlSe b dnidie el jhadll el o . aally i )03)
-l 28l

42




sasall o BT Al (e dadlKa * -Trichoderma sp _kadlly dslall Claldiuaad) (me dileld (a) ulall

hailly A i) il asaally A5l claliivall asal sl Alalee Lie 12 55

cpaaall Gl galy WSSl dadly () Bk jadd B T. harzianum

100 ) &3 alall (el | Aghall ducall | Asgial) dacall
Jg | e 25t 2ot Sl Aaladl
(&) b falall | Alay) pail | Llayl sl
12.20° 7.26° 64.31% 25.25 500 i
12.65° 7.89° 72.08°¢ 19.75 1000 «*
12.98° 6.25¢ 62.54¢ 26.50 500 sl
12.36° 6.67° 67.13 23.25 1000 o
10.25¢ 5.244 57.24° 30.25 500 ‘
IS )
10.89¢ 4.20¢ 61.84¢ 27.00 1000 | coSs
12.75° 7.98° 68.19< 22.50 sl 51
... - O:\AAS
1433 | 8.69° 80.56" 13.75 5 25
W (aga ?1):‘:""
14.20° 9.21° 82.05" 12.70 J5)bsSuing
12.25° 6.13¢ 37.50¢ 37.50 ol kil
12.36° 6.17¢ 40.25¢ 40.25 @)kl
0.00 3.25f 0.00 70.75 - Ganall 2a Ll
13.96° 8.50° 100° 0.0 - ales 2L
1.05 0.89 5.24 L.S.D0.05

43




sacall Ao B Aadl (o dadla b -Trichoderma sp Lhilly 4slall Gilaliivd) (e Lleld cay culiall

b Al lanally 45kl claliiuall mje geeal) sk dalae dileld —2-11-4
coaaal) Gl gaiy SsSul) dadl LlaY) Bad (aid

Aokl Clasall pe A5kl Slaliiod) 2o die Al Aol (13) Joanll b gl gl
bl Banall Ganall 5d Aliles culSy Al 528 patd & ECs50:BCso S5l 8yl
sl 828 pamin 8 ddeld SISV gham daag plit (auSS (e ge Slaliiuall @il
Gl alall e Ligina Bgjtiy dan 1000 Gigs ecbilall Calall (jslls Ligina 2Ly cakacly
sl gl e pe cilealiioad) WdIsg

Gl BlaY) b pamin Aol Jg3lsSuilay it uaSenS ae Osalall b el S

100 ¢is ¢ 13.655 14.29 5§ 10235 10.25 ciblall Gila 03y Aels %81.27 5 82.68
oaliiae e Gl COlales baxd &l (s (8 legin dugiee B9 s il o da
Calall (sl A il Laiy caled) 38 LAl ae £le clall Galal G301 (3 s asialSsY)
3 «(1987) 095315 Russell g bl 3ilsw .« aladl salal) ae 435lie Ligine doa 100 0ds A5
5Ly (ayal) dnilSa 8 e ls ef Ll benomyl s thiabendazole cuybadl) cpamall 5 S5
alsys Jislly il b Ascochyta fabae il flaal) Gull g3 i) dad b dagine
mancozeb s chlorothalonil 4hdll Glandl dlaleally ladlly Llaaal) Hshilly 45)lae dlally
o thiram) 4del 259 (2003) Sangchotes Gorfu S35 .daledl e aalill
Ascochyta kil 1a8l<s & ( thiophanate-methyl s carbendazim s chlorothalonil
e carbendazim wual) Gsig . Jaally piall 3 oY) Glils gab & dogiea 83L)g pinodes
(Maninder and Singh ,1990; Dhanamanjuri ,S3 W ae mitull (38l5%4 .chlorothalonil

et al.,2013)

44




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

i pally A5l Cilaldioal) guies gaeal) sk dlalaa deld 13052

cpaaal) il gaiy WSSl dadly (agal) Bad add b dyyhdl)

sl gyl | % BAL
DJM 100 404 [ i 5plll] (maal | %dlay) PPN
(€) s Ay
11.89¢ 8.67¢ 65.72¢ | 2425 | Juga sk
12.85¢de 10.59° 80.92° |13.50 | gawa | _ahal)
13.26% 10.872 80.21% | 14.00 | 4 ..,
12.65¢de 9.17¢ 75.26% | 17.50 | 4ults gl
14.29° 10.25¢ 82.68° |12.25 | lilis | sl
13.65 10.232 81.27% | 1325 | 4
12.67%% 8.14° 58.30° 2950 | 4uga sk
12.47¢% 9.57b 71.73¢ 12000 | s | GesillS))
12.65¢e 9.65 68.55% | 22.25 | 4.,
0.00 3.25¢ 0.00 17075 | ganall | aalal
13.96° 8.50¢ 100° ~ 10.0 - w2018
1.07 0.83 6.78 L.S.D0.05

45




sacall Ao B Aadl (o dadla b -Trichoderma sp Lhilly 4slall Gilaliivd) (e Lleld cay culiall

Slaliiiay)

A bl dspde it 8 ddle Aol g (gabally ahall A eadl Anlall laliiuall alaiil
rabiei

bl daatie Lo (8 el 558l cilaall ST g lisSibng bt auSS Gl IS
bl dapdie i Ao ) A5ldl) clalitid) pe Chail) ST Akl Gland) m5e 3
LY 808 8 (gsina s ) ool (o) Hladlly &kl clanally &5l cilalitil) sl
celsell 3ok oo sl el 3ok e il geae agag v hadlly

Jaee (e ki (el dadle 8 dle Lol aey Clanally 50l laalitod) zoje aladiud
csalll ansge A Ayladll Cilaall aladiiud

Slua gl

S siles KUl Bieal alasialy dlladl) dslall Claldiid) b dagal) Llasl) CLSyall iy oas
Npadlatia) Axl<al

Oe Ju Gapall sek gyl il vie (ggaall Hhadlly (gaally aliadl Anbil) Clealitiod) alasn)
e WL d)lie il cudacl LgisS gl ol Sl auall aladiad

Jralaall Hsall (bl dadl€e & bl Glaliiud) ae Glad) mje Gula Ll<e) 4
il Gag ks A ead Gob o Alsesall dpladl) GaleY) sl (9aY) sl

dadlle b Alels s A Aol ilalitiodl Blaal) 5S)50 Askall duad) duha e aSh
calall cliayae

DY) a5l sh Alalea ol () D leleaS cilialiiou) ki (e LpsleaBY) (goandl Al
A0ke Sl Cilapally Sishll dd A dulay)

46




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

sa)padl

cdeasall daals i€l A st (1987 ). s (3ibaa caiSal) g JalS Jouls ¢ M
465 a

sailly il Akl Il Cledee (e 58l (2010) s—alil LSy Gedl) e cules
Adla) cll) Agpal) Alad) 3 sdia L Jaally il 33 ald China ) Apaliily (gl
sbasll L (1993) . palid (s el O Jla (Jalal) ae L) 28 daaa o Addl)
5624 A yeaiiveall Laalall Al

Gils daals @hsdia doalal) JiLaaly zhall (1989) - dusi by sl dasyg aualn) ¢Jlad
EEUPIRES

Aadle & cldgadl Hodd cihghaaS Claall pas Lleld jladl L(2009) Js SIsdy aly gl
¢(25) sl pel) 3N aslell 3 ded daals dlae . yedall (he (sl uwdll Phoma sp. shbdl

149-135 rclaaall L1 2asll

47




sacall Ao B Aadl (o dadla b -Trichoderma sp Lhilly 4slall Gilaliivd) (e Lleld cay culiall

48

Adeday ,0.; Aderson , W,; Young ,M.; Sncickus,V.; patil. P. and D. kolawole.
(2001).  Photochemistry and antibacterial activity of san flower
pharmuct.Biol.,39:1-5.

Agrios, G.N. (2005). Plant Pathology.fifth Edition. Printed in the United States
of America (New York).PP. 948

Ahmad S, Khan M A, Ahmad I, Igbal Z, Ashraf E, Atig M, Ali Y and S. Naseer.
(2021). Efficacy of fungicides, plant extracts and biocontrol agents against
Ascochyta blight (Ascochyta rabiei) of chickpea (Cicer arietinum L.) under field
conditions. Plant Science Today. ;8(2):255-262.

Akladious, S. A., Isaac, G. S. and Abu-Tahon, M. A. (2015). Induction and
resistance against Fusarium wilt disease of tomato by using sweet basil (Ocimum

basilicum L) extract. Can. J. Plant Sci. 95: 689 701.

Al-Fartusie , F. S., A. M. Abbed, , M. K. Murtadha, S. H. Abdulsada, A. H.
Farag, Lubna F. M. and A. Yasir. (2019). Characterizations of Lavender Flowers
Extracts and Study of their Effects on Peroxidase Activity and Some
Microorganisms. Journal of Global Pharma TechnologyVol. 11| Issue 07
(Suppl.) |181-191.

Al-khazragi, S.M. (1991). Biopharmacological study of Artemisia herba alba
.M.Sc. thesis. Univ. Baghdad .

Al-Masri, M., Sharawi, S. and R. Barakat. (2015) Effect of Clammy Inula (/nula
viscose) Plant Extract in Combination with a Low Dose of the Fungicide

Iprodione on Botrytis cinerea in Vitro and in Vivo. American Journal of Plant

Sciences, 6, 1519-1526.

Almela, L., Fernandez-Lopez, J.A. and Roca, M.J. (2000). High-performance
liquid chromatographic screening of chlorophyll derivatives produced during

fruit storage. Journal of Chromatography. 870: 483-489.

Al- naser, Z. and N. Al-Abrass. (2014). Chemical composition and fungitoxic

activities of Lavandula officinalis L. oil and comparison with synthetic fungicide




sacall Ao B Aadl (o dadla b -Trichoderma sp Lhilly 4slall Gilaliivd) (e Lleld cay culiall

49

on the growth some fungi in vitro. International Journal of ChemTech Research.

Vol.6, No.11, pp 4918-4926.

Al-Qudah, M.A., Al-Jaber, H.I., Mayyas, A.S, Abu-Orabi, S.T. and M.H.
Abuzarga. (2010). Chemical compositions of essential oil from the Jordanian

Medicinal plant Dittrichia viscosa. Jordan J. Chemistry. 5: 343-348.

Armstrong, C. L., Chongo, G., Gossen, B. D., and L. J. Duczek. (2001). Mating
type distribution and incidence of the teleomorph of Ascochyta rabiei (Didymella
rabiei) in Canada. Can. J. Plant Pathol. 23:110-113.

Arnon, D. L. (1949). Copper enzyme in isolated chloroplasts, poly-
phenoloxidase in Beta vulgaris. Plant Physiology, 24 (1): 1-15.

Aswani, R., Roshmi, T., and E. K. Radhakrishnan (2022). Induction of plant
defense response by endophytic microorganisms. In Biocontrol Mechanisms of

Endophytic Microorganisms. Academic Press. 89—115.

Aveskamp MM, Gruyter D, Woudenberg JHC, Verkey GIM, Crous PW (2010)
Highlights of the Didymellaceae: a poliphasic approach to characterize Phoma
and related pleosporalean genera. Stud Mycol 65:1-60

Bahr, L., M. Maria, N. Barolo, M. Tosello and S. Lépez. (2016). Ascochyta
blight: isolation, characterization, and development of a rapid method to detect
inhibitors of the chickpea fungal pathogen A. rabiei. Fungal Biol., 120(3): 424-
432.

Barnett, H. L. and Barry B. Hunter. (1987). Illustrated Genera of Imperfect
Fungi. Fourth Edition. New York.

Beghidja, N., F. Ikhlefl, S. Benayache, F. Benayache, M. Bouheroum and J. C.
Chalchat .(2014). Composition of the essential oil of /nula graveolens Algerian
origin species. J. Nat. Prod. Plant Resour., 4 (1):1-3.

Benbacer, L. N., Merghoub, H. El Btaouri, S. Gmouh, M. Attaleb, H. Morjani,
S. Amzazi and M. El Mzibri .(2012). Antiproliferative Effect and Induction of
Apoptosis by Inula viscosa L. and Retama monosperma L. Extracts in Human

Cervical Cancer Cells, Topics on Cervical Cancer With an Advocacy




sacall Ao B Aadl (o dadla b -Trichoderma sp Lhilly 4slall Gilaliivd) (e Lleld cay culiall

50

forPrevention,Dr.R.Rajamanickam(Ed.),

http://www.intechopen.com/books/topics-on-cervical-cancer-with-an-

advocacy-for-prevention/antiproliferative-effect-and-induction-of-apoptosis-by

Benzohra, I.LE. , B.S. Bendahmane ,M. Labdi and M. Y. Bnekada. (2011). In vitro
Biocontrol Using the Antagonist 7. harzianum Against the Algerian Isolates of
Ascochyta rabiei (Pass.) Labr., the Agent of Ascochyta Blight in Chickpea (Cicer

arietinum L.). International Journal of Microbiological Research 2 (2): 124-128.

Benzohra, I.LE., B. S. Bendahmane, M. Youcef, Benkada and M. Labdi, (2015).
Screening of 15 chickpea Germplasm accessions for resistance to Ascochyta

rabiei in North West of Algeria. American-Eurasian J. Agric. & Environ. Sci.,

15(1): 109-114.

Bisht, S.S. and J. Kamal (1994). Garlic extract, an antifungal treatment for the
control of storage rot of apple. Proc. Nat. Acad. India. 64: 233-234.

Bruteon, 1.,(1993). Pharmacognosie Phytochimie Plantes médecinales. 2éme

édition, Technique et Documentation — Lavoisier, Paris — sud. P. 393.

Butler, E. J. (1918). Fungi and Diseases in Plants, M/s Bishen Singh, Mahendra
Pal Singh. New Cannaught Place, Dehradun and M/s Periodical Experts, Delhi
(reprinted 1973).

Castillo F., Hernandez D., Gallegos G., Mendez M., Rodriguez R., Reyes A. and
C. N. Aguilar. (2010) In vitro antifungal activity of plant extracts obtained with

alternative organic solvents against Rhizoctonia solani Kiihn. Ind. Crops

Prod.;32:324-328.

Chongo, G., Banniza, S., Gan, Y., Wolf, T. and T. Warkentin. (2003). Fungicide
application timing, sequences, and tank mix for controlling blight in chickpea.
Proceedings of the Soils and Crops Workshop, The University of Saskatchewan,
Saskatoon, SK, Canada, 11-12 February (2003) (CD-ROM)

Chongo, G., Buchwaldt, L., Anderson, K., and B. D. Gossen. ( 2000).
Saskatchewan chickpea disease survey—1999. Can. Plant. Dis. Surv. 80:86-87.



http://www.intechopen.com/books/topics-on-cervical-cancer-with-an-advocacy-for-prevention/antiproliferative-effect-and-induction-of-apoptosis-by
http://www.intechopen.com/books/topics-on-cervical-cancer-with-an-advocacy-for-prevention/antiproliferative-effect-and-induction-of-apoptosis-by

oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

51

Ciocan, I. D. and Bara, 1. I. (2007).Plant Products as Antimicrobial Agents. J
genetic.8:151-156.

Combrinck, S., Regnier, T. and G. P. P. Kamatou, (2011). In Vitro Activity of
Eighteen Essential Oils and Some Major Components against Common

Postharvest Fungal Pathogens of Fruit. Ind. Crop. Prod., 33: 344-349.

Cowan, M.M. (1999). Plant products as antimicrobial agents. Clinical
Microbiological Reviews, 12, 564-582.

Dagostin, S, T. Formolo and O. Giovannini. (2010). Salvia officinalis extract can

protect grapevine against Plasmopara viticola. Plant. Dis., V. 95, 5: 575-580.

Das, C. R., Mondal, N. K., Aditya, P., Datta, J. K., Banerjee and Das, K. (2012).
Allelopathic Potentialities of Leachates of Leaf Litter of Some Selected Tree
Species on Gram Seeds under Laboratory Conditions. Asian J. Exp. Biol. Sci.

Vol 3 (1) P. 63

Demirci, F., H. Bayraktar, 1. Babaliog™ullu, F. S. Dolar and S. Maden. (2003) In
vitro and In vivo Effects of Some Fungicides against the Chickpea Blight
Pathogen, Ascochyta rabiei. J. Phytopathology 151, 519-524 .

Dhanamanjuri, S. Thoudam, R. and Dutta, B.K. (2013). Effect of Some
Pesticides (Fungicides) on the Germination and Growth of Seeds/Seedlings of

Some Crop Plants, (i.e. Cicer arietinum and Zea mays). Middle-East Journal of

Scientific Research 17 (5): 627-632, 2013.

Dhaouadi, S., Rouissi, W., Mougou-Hamdane, A., Hannachi, 1., and Nasraoui,
B. (2018). Antifungal activity of essential oils of Origanum majorana and
Lavender angustifolia against Fusarium wilt and root rot disease of melon

plants. Tunisian Journal of Plant Protection 13 (1): 39-55.

Di Marco, S., Metruccio, E. G., Moretti, S., Nocentini, M., Carella, G.,A. Pacetti,
. (2022). Activity of Trichoderma asperellum strain ICC 012 and Trichoderma
gamsii strain ICC 080 toward diseases of esca complex and associated

pathogens. Front. Microbiol. 12:813410.




sacall Ao B Aadl (o dadla b -Trichoderma sp Lhilly 4slall Gilaliivd) (e Lleld cay culiall

52

Dixon, R. A., Dey, P. M. and Lamb, C. J. (1983). Phytoalexins: enzymology and
molecular biology. Adv. Enzymol. 55:1-69.

Druzhinina, I. S., Chenthamara, K., Zhang, J., Atanasova, L., Yang, D.,and Y.
Miao. (2018). Massive lateral transfer of genes encoding plant cell wall-

degrading enzymes to the mycoparasitic fungus 7richoderma from its plant-

associated hosts. PLoS Genet. 14:¢1007322.

Elad, Y., I. Chet, P. Boyle and Y. Henis, (1983). Parasitism of Trichoderma spp.
on Rhizoctonia and Sclerotium rolfii beans electrom microscope and fluorescens

miroscope. Phytopathol., 73: 85-88.

Elaissi A, Rouis Z, Mabrouk S, Salah KB, Aouni M and M.L. Khouja( 2012).
Correlation between chemical composition and antibacterial activity of essential

oils from fifteen Eucalyptus species growing in the Korbous and Jbel

Abderrahman Arboreta (North East Tunisia). Molecules;17:3044-57.

Ennouri, A. ,A. Lamiri, M. Essahli, and S. K. Bencheqroun. (2020). Chemical
Composition of Essential Oils and Their Antifungal Activity in Controlling
Ascochyta rabiei. J. Agr. Sci. Tech. (2020) Vol. 22(5): 1371-1381.

Eugenia, S. T., E. Elenal, 1. B. Michaela, O. Maria, O. Florin and I. Cristian.
(2015). Biological action of plant extracts on a fungal plant biostimulant strain

of trichoderma viride. Acta Horti Bot. Bucurest. 2015, 42,1-5.

Fakhari, A.R., Salehi, P., Heydari, R., Ebrahimi, S.N. and P. R. Haddadb,
(2005). Hydrodistillation-headspace solvent microextraction, a new method for

analysis of the essential oil components of Lavandula angustifolia Mill. J.

Chromatogr. A 1098: 14-18.

FAO (2023). Online available at: http:// faost at. fao. Org (Accessed 06 June
2023), Rome.

FAO. “FAOSTAT DATABASE”. ( 2001). Food and Agriculture Organisation
of the United Nations. 1998. <http:// apps.fao.org/lim500/nphapp.pl?Production.
Crops.Primary&Domain=SUA&servlet=1. (May 2001).




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

53

FAOSTAT Database,( 2024). Food and Agriculture Organization of the United
Nations (FAO). Area harvested and Production quantity of “Chick peas dry” in
2022. Available online: http://www.fao.org/faostat/en/#data/QC (accessed on 10
February 2024).

FAOSTAT, 2019. Online available at: http:// faost at. fao. Org (Accessed 06 June
2019), Rome.

FAOSTAT, F. (2010). Disponivel em:< http://faostat. fao. org/site/567/default.

aspx# ancor>. Acessado em setembro.

Fathy El- Said, R. M. (2012). Control of root rot of chickpea caused by
Sclerotium rolfsii by different agents and gamma radiation. A thesis submitted
to Faculty of Science — Tanta University In partial fulfillment of the requirements
for the degree of master in Microbiology (Mycology). Botany Department.
Faculty of Science. Tanta University, p. 270.

Foresto, E., M.E.Carezzano , W. Giordano and P. Bogino, (2023). Ascochyta
blight in chickpea: an update. J. Fungi. 9, 203.

Gachomo and Kotchoni (2008). The use of 7. harzianum and T. viride as
potential biocontrol agents against peanut microflora and their effectiveness in

reducing aflatoxin contamination of infected kernels. Biotechnol., 7(3): 439-447.

Gan Y.T., Siddique K.H.M., MacLeod W.J. and P. Jayakumar. (2006).
Management options for minimizing the damage by ascochyta blight (4scochyta

rabiei) in chickpea (Cicer arietinum L.) Field Crops Research Volume 97, Issues

2-3, Pages 121-134

Gorfu, D. and S. Sangchote. (2003). Effects of Seed Treatment Fungicides on
Ascochyta pinodes of Field Pea Under Controlled and Field Conditions.
Kasetsart J. (Nat. Sci.) 37 : 429 — 444,

Grbovi¢, S., D. Orci¢, , M. Couladis, ,E. Jovin, ,D. Bugarin,K. Balog and N.
Mimica-Duki¢. (2010). Variation of essential oil composition of Eucalyptus

camaldulensis (myrtaceae) from the montengero coastline. Biblid: 41, 151-158.




sacall Ao B Aadl (o dadla b -Trichoderma sp Lhilly 4slall Gilaliivd) (e Lleld cay culiall

54

Gurnani, N., Gupta, M., Shrivastava, R., Mehta, D., and B. Mehta (2016). Effect
of extraction methods on yield, phytochemical constituents, antibacterial and

antifungal activity of Capsicum frutescens L. Indian J. Nat. Prod. Resour. 7, 32—
39.

Halifu, S., Deng, X., Song, X., and R. Song ( 2019). Effects of two Trichoderma
strains on plant growth, rhizosphere soil nutrients, and fungal community of

Pinus sylvestris var. mongolica annual seedlings. Forests. 10(9): 758.

Hamza, S., S. Samir, A. Rebai, R. Salah, G. Kahl and H. Moncef, (2000).
Pathotype variation of the representative genotypes of Ascochyta rabiei in the

Beja region. Journal of Plant Pathology, 82: 23-28.

Haoui, I. E., R. Derriche, L. Madani and Z. Oukali. (2011). Analysis of the
chemical composition of essential oil from Algerian Inula viscosa (L.) Aiton.

Arabian Journal of Chemistry. (article in press).

Harborn , J. B. (1984). Phytochemcial methods, champan and Hall London,2 nd
ed . New York.

Harveson, R. M., Markell, S. G., Goswami, R., Urrea, C. A., Burrows, M. E.,
Dugan, F., Chen, W., and Skoglund, L. G.(2011). Ascochyta blight of chickpeas.
Online. Plant Health Progress.

Haslam, E. (1996). Natural polyphenols (vegetable tannins) asdrugs: possible
modes of action. J. Nat. Prod. 59 (2): 205-215.

Hernandez, V., S. Manez, M. C. Recio, R. M. Giner and J. L. Rios. (2005). Anti-
inflammatory profile of dehydrocostic acid, a novel sesquiterpene acid with a

pharmacophoric conjugated diene. Eur. J. Pharm. S. 26, p.162—-169.

Howell. C.R., (2003). Mechanisms employed by 7richoderma species in the
biological control of plant diseases: the history and evolution of current concepts.

Plant Disease, 87: 04-10.

Hwija, E., Y. Mossa, and M. Hasan. (2018). Chemical Composition of Essential

Oils Extracted From Leaves of Taion Plant (/nula viscosa L.) From Two




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

55

Different Regions of Lattakia — Syria. International Journal of Novel Research

in Physics Chemistry and Mathematics. 5 (1): (24-31).

Ibrahim, S. K., A. F. Traboulsi and S.EI-Haj. (2006). Effect of essential oils and
plant extracts on hatching, migration and mortality of Meloidogyne incognita.
Faculty of Agricultural Sciences, Lebanese University, Beirut, Lebanon.

Phytopathol. Mediterr. 45,p. 238-246

IHP. Indian Herbal pharmacopeia .(1998). A Joint publication of Regional
Research  laboratory . counce of scientific and  industrial

Research.Jammataw.1;1-10.

Ilyas, M.B. and A. Igbal. (1986) Evaluation of fungicides for the eradication of
seed borne Ascochyta rabiei fungus. Pakistan Journal of Agricultural
Sciences.;23(3-4):145-49.

Islam, M.R., Alam, S.A., Rahman, M.Z., Chowdhury, S.P., Begum, M.F,,
Akhter, N., Alam, M.S., Han, K.D. and Lee, M.W. (2003). Effects of plant
extracts on conidial germination, mycelial growth and sporulation of fungi

isolated from poultry feed. Mycobiology 31: 221-225.

Jain, M. K., Jain, Simmi and S. Banerjee. (2015). Effect of combined application
of T. harzianum and Bacillus subtilis against wilt disease complex of chickpea
caused by Fusarium oxysporum and Rhizoctonia solani. Internat. J. Plant Protec.,
8(1) Apr., :21-25.

Jamil FF, Haq I, Sarwar N, Alam SS, Khan JA, Hanif M, Khan [A, Sarwar M

and M. A. Hagq. (2002). Screening of ten advanced chickpea lines for blight and
wilt resistance. The Nucleus, 39: 95-100.

Jamil, F.F., Sarwar, M. U., Sarwar, N. 1., Khan, J. A., Zahid, M. H., Yousaf, S.,
Arshad, H. M and 1. Haq. (2010). Genotyping with RAPD markers resolves
pathotype diversity in the Ascochyta blight and Fusarium wilt pathogens of
chickpea in Pakistan. Pakistan Journal of Botany. 42(2):1369-78.

Jan, H. and M.V. Wiese, (1991). Virulence forms of Ascochyta rabiei affecting
chickpea in the Palouse. Plant Disease, 75: 904-906.




sacall Ao B Aadl (o dadla b -Trichoderma sp Lhilly 4slall Gilaliivd) (e Lleld cay culiall

56

Javaid, A., R. Munir, [. H. Khan and A. Shoaib. (2010). Control of the chickpea
blight, Ascochyta rabiei, with the weed plant, Withania somnifera. Egyptian
Journal of Biological Pest Contro, 30:114,1-8.

Jyotsna,C., A. Srivastava, R. P. Singh, A. K. Srivastava, A.K. Saxena and D. K.
Arora. (2008). Growth promotion and charcoal rot management in chickpea by

T. harzianum. Journal of Plant Protection Research 48 (1), 81-92.

Kagale S, Marimuthu T, Thayumanavan B, Nandakumar R and R. Samiyappan
(2005). Antimicrobial activity and induction of systemic resistance in rice by leaf
extract of Datura metel against Rhizoctonia solani and Xanthomonas pv oryzae.

Physiological and Mole. Plant Pathol., 65: 91-100.

Keogh, J., Singhae, A. and T. Khalid. (1980). Screening of chickpea germplasm
and fungi toxicants against chickpea wilt disease. M.Sc. Thesis, Deptt. P1.
Pathol. Univ. Agric. Faisalabad, Pakistan.

Khan, M.O., and S. Shahzad . (2007). Screening of Trichoderma Species for
Tolerance to fungicides. Pak.J.Bot 39(3):945-951.

Kim, D.K., Shim, C.K., Bae, D.W., Kawk, Y.S., Yang, M.S. andH. K. Kim. (
2002). Identification and biological characteristics of an antifungal

Phytophthora drechsleri. Plant Pathol. J. 18: 288-292.

Kim, N.S., and D. S. Lee. (2002). Comparison of different extraction methods
for the analysis of fragrances from lavandula species by gas chromatography-

mass spectrometry. J. Chromatogr. A 982: 31-47.

Kirk, P. (2015). Index Fungorum database. Retrieved 13 November 2015, from

http://www.indexfungorum.org.

Kosanovic, D. , 1. Potocnik, J. Vukojevic, M. Stajic, E. Rekanovic, M.
Stepanovic and B. Todorvic. (2015). Fungicide sensitivity of Trichoderma spp.
from Agaricus bisporus farms in Serbia. J Environ Sci Health B;50(8):607-613.



http://www.indexfungorum.org/

oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

57

Kubiak, A., Wolna-Maruwka, A., Pilarska, A.A., Niewiadomska, A., A.
Piotrowska- Cyplik, (2023). Fungi of the Trichoderma genus: future
perspectives of benefits in sustainable agriculture. Appl. Sci. 13, 6434.

Kubicek, C. P., Steindorff, A. S., Chenthamara, K., Manganiello, G., B.
Henrissat and J. Zhang. (2019). Evolution and comparative genomics of the

most common Trichoderma species. BMC Genomics 20:485.

Kumar, A., V, Kumar, G. Kumar, N. K. Bhadana and K. S. Jackson . (2019). In
vitro and in vivo bio efficacy of some new generation fungicides and antagonistic

microbes against Ascochyta blight caused by Ascochyta rabiei on Chickpea.
Think India Journal. 22 —(34): (262-282).

Lee Knowles, C., (2005). Synergistic effects of mixtures of the kresoxim-methyl
fungicide and medicinal plant extracts in vitro and in vivo against Botrytis
cinerea. MSc. South African Herbal Science and Medicine Institute, University

of the Western Cape. 109.

Liu, Y., He, P., He, P., Munir, S., Ahmed, A., Y. Wu. (2022). Potential biocontrol
efficiency of Trichoderma species against oomycete pathogens. Front.

Microbiol. 13:97,4024.

Lyr, H. (1987). Modern Selective Fungicides, ed. H. Lyr. Longmans, Harlow
John Wiley, New York: 383 p.

Maaroof, Emad M. and R. M. Salih. (2022). Physiological and molecular
characterization of Ascochyta rabiei isolates from various chickpea areas across
ikr, IRAQ. Iraqi Journal of Agricultural Sciences —2022:53(2):297-314 Al-
Maaroof & Salih.

Madani,L., R. Derriche and I. E. Haoui (2014) Essential oil of Algerian Inula

viscosa leaves, Journal of Essential Oil Bearing Plants, 17:1, 164-168.

Mahiout,G., B. S. Bendahmane, M. Y. Benkada and M. Rickauer. (2015).
Physiological Characterisation of Ascochyta rabiei (Pass.) Lab. Isolated from
Diseased Chickpea Fields in Six Regions of Northwestern Algeria. American-

Eurasian J. Agric. & Environ. Sci., 15 (6): 1136-1146, 2015




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

58

Mamoci, E., Cavaski, 1., Simeone, V., Mondelli, D., Al-Bitar, L. and P. Caboni.
(2011). Chemical composition and in vitro activity of plant extracts from Ferula

commmmunis and Dittrichia viscosa against postharvest Fungi. Molecules J. 16:

2609-2625.

Manjunatha, L., Saabale, P.R., Srivastava, A.K., Dixit, G.P., Yadav, L.B., and
K. Kumar, (2018). Present status on variability and management of Ascochyta

rabiei infecting chickpea. Indian Phytopathol. 71, 9-24.

Maoz, M. and Neeman, I. (2000). Effect of Inula viscosa extract on chitin

synthesis in dermatophytes and Candida albicans. J. Ethnopharmacol., 71, 479-
482.

Maude, R.B. (1996). Seedborne Diseases and Their Control: Principles and
Practices. CAB International, University Press, Cambridge. 280 p.

McKinney, H. H. (1923). A new system of grading plant diseases. J. Agric. Res,
26(2), 195-218.

Mdee L.K., Masoko P., and J.N. Eloff. (2009) The activity of extracts of seven
common invasive plant species on fungal phytopathogens.S. Afr. J.

Bot. 2009;75:375-379.

Mohiddin F. A. and M. R. Khan . (2013). Tolerance of fungal and bacterial
biocontrol agents to six pesticides commonly used in the control of soil borne

plant pathogens. Afr. J. Agric. Res. 8, 5331-5334.

Moon, T., Cavanagh, H.M.A and J. M. Wilkinson. (2007). Antifungal activity of
Australian grown lavandula spp. Essential oils against apergillus nidulans,

trichophyton  mentagrophytes, leptosphaeria maculans and sclerotinia

sclerotiorum. J. Essent. Oil Res. 19: 171-175.

Morcuende, J. ,J. Martin-Garcia , P. Velasco, T. S'anchez-G'omez a, 'O.
Santamaria , V. M. Rodriguez , and J. Poveda .( 2024). Effective biological
control of chickpea rabies (4scochyta rabiei) through systemic phytochemical
defenses activation by Trichoderma rtoots colonization: From  strain

characterization to seed coating. Biological Control 193 , 1-12.




sacall Ao B Aadl (o dadla b -Trichoderma sp Lhilly 4slall Gilaliivd) (e Lleld cay culiall

59

Morton, D. J., and W. H. Stroube. (1955). Antagonistic and stimulatory effects
of soil microorganisms upon Sclerotium rolfsii. Phytopathology, 45(8), 417-420.

Moussa, L., L. Belabid, F. Lazreg and L. Fatarna. (2015). Effect of seed
treatment using /nula viscosa essential oil in controlling seedborne fungi of

chickpea. Journal of Chemical and Pharmaceutical Research, 7(9):975-981.

Nase, A., T,. S. Khan and G. P. Zhu. (2019). Phenolic compounds and
antioxidants from Eucalyptus camaldulensis as affected by some extraction
conditions, a preparative optimization for GC-MS analysis. Prep Biochem

Biotechnol . 2019;49(5):464-476.

Nashwa S.M. A., Abo-Elyousr, K. A. M. (2012). Evaluation of various plant
extracts against the early blight disease of tomato plants under greenhouse and

field conditions. Plant Protect. Sci., 48: 74-79.

Nasser, M, Housheh, S., Kourini, A. and Maala, N. (2014). Chemical
composition of essential oil from leaves and flowers of Inula viscosa (1.) In al-

gadmous region, Syria. International Journal of Pharmaceutical Sciences and

Research. Vol. 5(12): p. 5177-5182.

Nikbakht MR, Rahimi-Nasrabadi M, Ahmadi F, Gandomi H and Abbaszadeh.
(2015). S. The chemical composition and in vitro antifungal activities of essential

oils of five Eucalyptus species. J Essent Oil Bearing Plants;18:666—77.

Nongmaithem,N. (2015). Compatibility of pesticides with Trichoderma spp. and
their antagonistic potential against some pathogenic soil borne pathogens. Indian

J. Agric. Res., 49 (2) 2015: 193-196

Ogunlesi, M., W. Okiei, E. Ofor and A. E. Osibote. (2009). Analysis of the
essential oil from the dried leaves of Euphorbia hirta Linn(Euphorbiaceae), a

potential medication for asthma. African J. Biot. 8, p.7042-7050.

Olabiyi, T. I, O. S. Akinrinola and O. E. Ayanda. (2020). Nematode population
dynamics after applications of plant extracts and trichoderma species as soil

amendments in tomato field . Int. J. Phytopathol. 09 (01) 2020. 43-49.




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

60

Omezzine, F., M. Daami-Remadi, A. Rinez, A. Ladhari and R. Haouala2. (2019).
In vitro assessment of Inula spp. organic extracts for their antifungal activity

against some pathogenic and antagonistic fungi. Journal of Microbiology

Research Vol. 13 (5), pp. 001-005.

Ozkiline, H., O. Frenkel, S. Abbob, R. Eshed, A. Sherman, R. Ophirc and C.
Can. (2010). A comparative study of Turkish of Didymella rabiei, the Ascochyta
blight pathogen of chickpea. Plant Pathol. 59(3): 492-503.

Pande, S., Siddique, K. H. M., Kishore, G. K., Bayaa, B., Gaur, P. M., Goweda,
C. L. L., Bretag, T. W., and Crouch, J. H. (2005). Ascochyta blight of chickpea
(Cicer arietinum L.): A review of biology, pathogenicity, and disease

management. Australian J. Agric. Res. 56:317-332.

Pandey, B. and Singh, S. (2014) .Evaluation of Antimicrobial Potential of
Eucalyptus camaldulensis L. Journal of Pharmaceutical, Chemical and

Biological Sciences ; 2(3):p. 166-171.

Pattanik, M. M., Kar, M. and Sahu, R.K. (2012). Bioefficacy of some plant
extracts on growth parameters and control of diseases in Lycopersicon

esculentum. Asian Journal Plant. Sci. Res., 2:129-142.

Poudel, S., P. Khanal, K. C. Cigyan, S. Pokharel and S. Gauli. (2023). Biological
Control of Fungal Phytopathogens with 7. harzianum and Its Fungicidal
Compatibility. International Journal of Applied Biology, 7(1),47-58.

Poveda, J., (2021). Biological control of Fusarium oxysporum f. sp. ciceri and
Ascochyta rabiei infecting protected geographical indication Fuentesatico-

Chickpea by Trichoderma species. Eur. J. Plant Pathol. 160, 825-840.

Praveen, K.; Sharma, A. P., Raina, P. and Dureja. (2009). Evaluation of the
antifungal and phytotoxic effects of various essential oils against Sclerotium
rolfsii (Sacc) and Rhizoctonia bataticola (Taub). Phytopathology and Plant
Protection. Vol. 42 (1), p. 65 —72.




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

61

Rahman, M. S., Jahan, K., Islam, R., Sabuz, A. A. and A. M. Akanda. (2019).
In-vitro evaluation of some plant extracts and fungicides against Colletotrichum

capsici causing anthracnose of chilli. Bangladesh J. Plant Pathol. 35(1&2):1-8.

Rajathilagam, R. and B. Kannabiran. (2001). Antagonistic effects of

Trichoderma viride against anthracnose fungus Colletotrichum capsici. Indian

Phytopath. 54: 135-136.

Ramezani, H.(2006) Fungicidal activity of volatile oil from FEucalyptus
citriodora Hook against Alternaria triticana. Common Agric Appl Bio Sci

2006;71:909-14.

Ranganathswamy, M, Patibanda AK, Chandrashekhar GS, Sandeep D, Mallesh
SB and H. Kumar. (2012).Compatibility of Trichoderma isolates with selected

fungicides in vitro. International Journal of Plant protection.; 5(1):12-15.

Reddy, M.V. and S. Kabbabeh, (1985). Pathogenic variability of Ascochyta
rabiei (Pass.) Lab., in Syria and Lebanon. Phytopathologia Mediterranea, 24:
265-266.

Russell, AC., Cromey, M. G. and Jermyn, W.A. (1987). Effect of seed treatment
on seed-borne ascochyta of lentil. Proceedings Agronomy Society of New

Zealand. 17.p.15-18.

Saad A.L,(2007).Essential Oil Composition of lavandula officinalis L. Grown in
Jordan of kerbala university, 5:18-21.

Salem, M. Z., N. A. Ashmawy, H. O. Elansary and A. and A. El-Settawy. (2015).
Chemotyping of diverse Eucalyptus species grown in Egypt and antioxidant and

antibacterial activities of its respective essential oils. Nat Prod Res;29(7):p.681-

5.

Sarkar, S.; N. Pradeepa; D., Ajay; B., Angusamy; and P. Robert (2010) "The in
vitro effect of certain fungicides, insecticides, and biopesticides on mycelial

growth in the biocontrol fungus 7. harzianum," Turkish Journal of Biology: Vol.

34: No. 4, Article 7.




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

62

Sartaj, A., Tiyagi, A. Shamim and Azam, M.F. (2004). Effect of some pesticides
on plant growth, root nodulation and chlorophyll content of chickpea, Archives

of Agronomy and Soil Sciences, 50(6): 529-533.

Selim,.E. M. 1., M. M. Ammar, G. A. Amer and H. M. Awad. (2020). Effect of
some plant extracts, plant oils and trichoderma spp. On tomato fusarium wilt

disease. Menoufia J. Plant Prot., Vol. 5 December (2020): 155-167

Shafique, S., Shafique, S. and J. K. Neha. J. K. (2011). Antifungal activity of n-

hexane extracts of Datura metel against Ascochyta rabiei. Mycopath. 6: 31-35.

Sharma S. S., Sharma, M. P. and Ragameni, G. (1990). Effect of carbendazem on
chlorophyll, total phenols and minerial content in chilli plants (Capsicum annum

L.) . indian J.of Mycology and plant pathology ,20(3):229-233.

Shaw, S., Le Cocq, K., Paszkiewicz, K., Moore, K., Winsbury, R., de Torres and
M. Zabala. (2016). Transcriptional reprogramming underpins enhanced plant
growth promotion by the biocontrol fungus Trichoderma hamatum GD12 during

antagonistic interactions with Sclerotinia sclerotiorum in soil. Mol. Plant Pathol.

17, 1425-1441.

Shihata ,I.M. (1951). A pharmacological study of Anagallis arvensis. M, D. vet.

thesis Cairo Univ.

Siddiqui, S., Ruchi Yadav, Feroze Ahmad Wani, Kavita Yadav, Mukesh K.
Meghvansi, Sudarshana Sharma and Farah Jabeen. (2009). Phytotoxic Effects of
Some Agro-Forestry Trees on Germination and Radicle Growth of Cicer

arietinum Var.-Pusa-256. Global Journal of Environmental Research 3 (2) p. 87-

91.

Singh, G. and Maninder, S.(1990).Chemical control of Ascochyta Blight of
Chickpea. Indian Phytopathology. Vol.43 (1).

Singh, K.B., Malhotra, R.S., Halila, M.H., Knights, E.J., and Verma, M.M.
(1994). Current status and future strategy in breeding chickpea for resistance to

biotic and abiotic stresses. Euphytica 73, 137-149.




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

63

Singh, R., Kumar, K., Purayannur, S., Chen, W. and P.K.Verma. (2022).
Ascochyta rabiei: A threat to global chickpea production. Mol. Plant Pathol. 23,
1241-1261.

Singh, V., Pande, P.C. and Jain, D.K. (2005). A text book of Botany

Angiosperm. Rastogi Publication, Meerut, India.

Supyani, Hadiwiyono, SH Poromarto, Spriyadi and FI Permatasari. (2022).
Negative impact of some fungicide applications on 7. harzianum as biocontrol
agent of shallot moler disease. The 1st International Conference on

Environmental Management 2022 (ICEM 2022).

Takahashi T, Kokubo R and , Sakaino M.(2004) Antimicrobial activities of
Eucalyptus leaf extracts and flavonoids from Eucalyptus maculate. Lett Appl
Microbiol;39:60-4.

Tegos, G., Stermitz, F. R., Lomovskaya, O. and K. Lewis. (2002). Multidrug
pump inhibitors remarkable activity of plant antimicrobials. Antimicrobial

Agents and Chemotherapy 46:3133-3141.

Traore N, Bouare S, Sidibe L,Somboro AA, Fofana B, and O.Tangara ,( 2014).
Antimicrobial activity of essential oils of Eucalyptus camaldulensis from Mali.

Asian J Plant Sci Res 2014;4:69-73.

Tyskiewicz, R., Nowak, A., Ozimek, E., and J. Jaroszuk-Sciset. (2022).
Trichoderma: the current status of its application in agriculture for the biocontrol

of fungal phytopathogens and stimulation of plant growth. Int. J. Mol. Sci.
23:2329.

Van der Maesen, L.F.G. (1972). Cicer L. a monograph of the genus with special
reference to chickpea (Cicer arietinum L.), its ecology and cultivation. Veenman

and Zonen, Wageningen, The Netherlands.

Van Rheenen, H.A. (1991). Production aspects and prospects of chickpea. Pages
31-35 in Uses of tropical grain legumes: proceedings of a Consultants’ Meeting,
27-30 March 1989, ICRISAT Center, India. Patancheru 502 -524, Andhra

Pradesh, India: International Crops Research Institute for the Semi-Arid Tropics.




oanal) o BSoCuY) dadl e 4a8l<a i . Trichoderma sp il 4skall cilealituall Gas Llels ca) uleal)

64

Varshney, R.K., Hiremath, P.J., Lekha, P., Kashiwagi, J., Balaji, J., Deokar,
A.A., Vadez, V., Xiao, Y., Srinivasan, R., Gaur, P.M., (2009). A comprehensive
resource of drought- and salinity- responsive ESTs for gene discovery and

marker development in chickpea (Cicer arietinumL.). BMC Genomics, V. 10,

pp- 523-541.

Walter, D. G. (2009). Studies on the disinfection of chickpea seeds (Cicer
arietinum) infected with Ascochyta rabiei (Pass.) Labr. (in France) Ann. Inst.

Phytopathol. Benaki., 5: 76-87.

Wiart, C. and Kumar, A. (2000). Practical Handbook of Pharmacognosy,
Preliminary techniques of identification of drugs of plant origin, pp 89-98.
Zheng, H., Qiao, M., Lv, Y., Du, X., Zhang, K. Q., and Z. Yu. (2021). New

species of Trichoderma isolated as endophytes and saprobes from Southwest

China. J. Fungi 7:467.




el o B Al (e dadlSa s -Trichoderma sp _bdlly dalall ilaliia) oy e d ca) oulall

Abstract

This research was conducted in 2022 at the Department of Plant Protection in the Faculty of
Agricultural Engineering at the University of Damascus. It aimed to study the effect of
alcoholic extracts from Eucalyptus camaldulensis Dehn., Inula viscosa L., and Lavandula
angustifolia Mill., as well as certain fungicides (chlorothalonil, Thiram + Carboxin,
Difenoconazole) and a combination of fungicides and plant extracts in inhibiting the growth of
the fungus Ascochyta rabiei, which causes ascochyta blight in chickpeas, in the laboratory. The
results showed that the alcoholic extracts from the studied plants significantly inhibited fungal
mycelium growth compared to the control, with the alcoholic extract of lavender and Inula
showing the highest inhibition percentages. The half-maximal inhibitory concentration (EC50)
values were 579.05 ppm for lavender, 782.93 ppm for Inula, and 996.06 ppm for eucalyptus,
respectively. Meanwhile, the fungicides Carboxin + Thiram and Difenoconazole demonstrated
the highest efficacy in inhibiting the mycelium of Ascochyta rabiei, with EC50 values of 13.60
ppm and 18.71 ppm, respectively. Additionally, the mixture of the alcoholic extract of lavender
and Inula with half the concentration of the fungicides Carboxin + Thiram and Difenoconazole
caused complete inhibition of the fungus Ascochyta rabiei. A lack of compatibility was found
between the fungicides and the plant extracts with the biocontrol fungus T. harzianum in the
laboratory. The alcoholic extracts of Inula and lavender did not show phytotoxicity when
sprayed or treated on chickpea seeds, whereas the alcoholic extract of eucalyptus exhibited

toxicity on chickpea seedlings and plants.

Fungicides, biocontrol fungi, and plant extracts have proven effective in reducing disease
severity through foliar spraying or seed treatment, and they improved plant growth and
productivity compared to infected plants. Additionally, mixtures of fungicides with plant
extracts at the EC50:EC50 concentration provided higher efficacy than using fungicides or plant
extracts alone and increased plant growth and productivity without showing toxicity to the
plants.

As a result, plant extracts and the biocontrol fungus T. harzianum can be used to reduce the
severity of infection by the fungus Ascochyta rabiei.

Keywords: plant extracts, fungi, chickpeas, fungicides.
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