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Tomato Fusarium wilt of tomato, caused by Fusarium oxysporum f. sp. lycopersici, is
Plant extracts a significant global agricultural constraint. The use of chemical pesticides
Biological control poses environmental and health concerns, necessitating exploration of eco-
Fusarium wilt of tomato friendly alternatives. This study evaluated the antifungal activity of eight

plant extracts against F. oxysporum and their effect on disease severity index
(DSI) of tomato plants under laboratory and greenhouse conditions.
Ethanolic extracts of lettuce and cabbage demonstrated the highest
antifungal activity, suppressing mycelial growth and reducing disease
severity in tomato plants, comparable to the commercial fungicide Benlate.
Dried leaf residues of these plants also showed marked reduction in DSI.
These findings underscore the potential of lettuce and cabbage extracts as
effective and sustainable biological alternatives for managing tomato
Fusarium wilt. The use of plant-based products could contribute to reduced
chemical pesticide application, promoting environmentally friendly and safe
agricultural practices. Further research is needed to identify the bioactive
compounds responsible for the antifungal activity and optimize their
application.

a9 ganssl g ligudll shd oo @il alalalall & ags )i gadll J gl AadlSa B ddiaa Al Ll Blida Aol Cilaliiue ddlad
(g€l A
Jid daaa dlae gz jgaie Sig o pee g lide G Ao
[::.y.ffgha:u.// ‘JLTA.AJ/JAO deola ;&M/M‘QL:.JI 4":’@?—4&13"
:dalidal) cilalsh) toaldiall
Al claltiva) callakl) Fusarium oxysporum f. sp. ce aalll cahlahll 8 cagisdll Jedll (e
o o Cislaa iy Al il ahadnud L5 dulle duely) 1358 <& cdycopersici
phlebll Jsid gl Aa8lSdl L 2l eie coad Al B i GiLiSed oo e Len (i A
Fusarium ¢ sasysadl) ) Bad dse e laydlis F.oOXySporum s 4ol cilealiies Zuldl el laill
Lliy) claliiaal cogll Agaally jidd)l Gigyls et ahldall clilal(DSI)

5ad U8y agalinall sai Laain L (ol Gum ccilphadll alias lalis el CaSlly eall
Wi ekl WS Benlate. (olaill (phill aall dlie cablelll @ibils b ()
Al Aal<y) o il o S5 DSI 8 Uasale Sils cbLall og) daiaadl (31
ALl Clagall alasiad W 3 Aslall clamid) alasiu) aaley of (Se -pblall b
aail Gl e uie ) dals @ls LAY 1s Ll dinal) dueh) ) cilgleall e Lea
Ll Gty lphill sloaal) Blaall ge Algguall gl LS )al)

Fusarium oxysporum.

.oXysporum

*Corresponding author:E-mail addresses: a.abogandora@omu.edu.ly


http://a.abogandora@omu.edu.ly/
https://lajak.edu.ly/journals/index.php/aajpas/index
doi:%20https://doi.org/10.58309/5pqzmd07

Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025

daaial)

Alaidll) Abvadll ) e callall (ggine Ao yadl) Jialae ol e (Solanum lycopersicum L.) ablelll s
Adsl Aol AL b 5 Al (i (2020 <0y9.aTs Mahalakshmi 52013 <05 sl Joshi) Solanum e
(2010 «0y9,a15 Hassanein) 830 cilagl 8 Loy lajla alilalall Gaxticny m Jsall (g0 el Apaleaid) Lol
) Leie s o J8 Lgaliind &5 G (2007 «JONES) dngial) 1S5l 8 5 halia ) &) allalal) Jgual 3903
(2012 <5315 Al-Shadiadeh 5 1919 «Hedrick) altallg L sl yaldl

186.1 s> (FAOSTAT) delylls 4,369 daliia cililima) cruen philabal) Jgemnal oY) el # Ly aly
Os—le 5.4 e 205 dauld dalle dalise (o Jsanall 138 del)) 2355 <2022 ple 8 (500 b (sbe
Ll Jlas Jgo o8 oaiiliin) JsanaS alalabal) doaal 536 ¢ calfY) (ssiall (es (2022 (FAOSTAT) LiSa
o 8 zluk Ll Gaalall 3650 catin) G Ll aaiall ST (e Lupall yome Lopsgan 28 Jacss¥) 35205
st e galal) agali] 3olaty il Oaant )l Cuaiall (re Guisty coially Sad) Jia g el S ol (ke 6.2
2S5 Lea <2022 ole (& (53 oo all 225 Jga Lealiyl Jlas) gl s ¢ alBY) ) 128 8 aysns Lud aalid
-(2022 (FAOSTAT) ol 3l ) (32a3 3 Jgennal) Gyt

Fusarium oxysporum ki au 3 casfisdl) Joudll (aye dadg 8yulad doiaje cbaad ahalebll del)) 4slss
oayall 138 o (1997 ((Agrios) S ady cdugll 3yl e Algaial) (amlyaY) sl (e f.sp. lycopersici (FOL)
dae V1 saniews Ll sia ladll 3yiy Adsied) haliall 8 A5 Aol Aol 58 clabiall b Teess ST 058
Sleall s 5 Laalles bl Cigay 289 oy Auliadl (305¥1 il () (5352 Liley Talal Luaaa vl
52014 «g553ls Mishra 5 2012 «Njiru) %405 30 ¢ abladall Jyana 5 ayall 138 e daalill dulaay)
52020 (93l Carmona 52018 «syals  Nasrins 2017 <53l Mihajlovié 52016 <5505 Yeole
(2020 9,31y Hatem

sl ) (35 Heianal) Lgalatind o V) o(Jaasind) i Jie) AblasSl A padl) cilasaall & y0dl) Adladl) (pe a2yl o
Al Aedlass (Slgienad) Aaal Tydlee Tanngs (e Lo clly Ll 8 elidl lalles oS5 cpe Slicad cdaslie dsplad Y3l
e Lalad) V) @l Lol sl lasiad (e aally dalticadll dehy3l  allal ansil) 65 5 (2020 <Hassan)
Uala) il A8l Allady duand il (e Gianll aely HreadS dalall claalitiaa) @y o glady) daay Al
Balicaall ailadlly Aedl) dalY) Assill) GLSall e Lalsine () loalitiodl sdgd aglsnl) Jlail) 35y 45kl
Sy gt a0 oS (A gl claglilly Vsl Jie el Al Adbesl) CLSall e @byl
(2025 <05 ,als Alsalih) clall daglee jems 5l bkl

sl LSy J5a (Secondary  metabolites) dossill clad) s dauls e sens Ao clalall (gytas
sl e (Allium: sativum) a gl aasy . culohill salias dag8 (aibadl LeSal cudt Al cclasglally cculang o8Il
Ly USHe oDy A0 e Ja Y b o agill giny . 55l aliasy c(gpen dliaeS ddall oot Load Capng cdailid)
5aliae 48las dge asil) 3lhais (2011 (g als cRANA) CLaSls duag yi Gl sl 251l AdLaY) GlsSall Jads
Penicillium 1, <Aspergillus  niger ,laé 2 dlle Ak 4 0led 4aliive yglang Aupll 8 byl
tasil) aliiin & Glig uall sliaall ladill o€l 58 cpeal) of Cus .Fusarium oxysporum ks ccyclopium
(2017 «55als (Rana) &slall (ahed) Gl o 2pal) 2l a2kiaey aubo e 5

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025

lalial Lials daaal i3 (Asteraceae) dwaill dlilally (Brassicaceae) cibus Sl Able (e didiall ilaliiuall g
Aasiu) by (1995 <Aarssen s Murphy) aasall eladld sliad) b it 485 jeall Ldsuilly dgamnll cunySl Gl
<3eolall LSy as ool Cum el doalaall clyss sl i) wseuall 8 (i) dudeal) ABlal Jralaal
dapall Glacally LAY AadlSal dnglgn Al fialS alihall g Sl Jend GLje (UL () Lesd (GSL)
<) Al adl) wlsls piaes of (2012) <Rongai <35 (1998 «Sarwar s Kirkegaard) ao sl 8 saslsal
Baliae Adled uld LA dals Lo cbaasi) Small Slall il dey i Al c¥5usSolall e dalle duns o (ggind
Jie Sy (sl 25y A i ccny €l e Daginall GLSall (81g cdaaly s Lelee @l JI3 Y Ll ladll
S b g od Ll 05K 28 (¥ usSolal) s ol s Al o Joilinag e € S Sy 2, LS
-byhadll
Lactuca) ols=8¥) uas (Lactuca tatarica) bl ¢oul) uall bl 45l elad hlylall slcaal) Jaliall Gany o3
Fusarium 5 Aspergillus flavus s dals 4k ciliajes 3 2 ol Lgly) lagilalitioa (serriola
L Uafie )il L. tatarica s L. Serriola e JSI d3sell ¢l ekl .Alternaria solani s acuminatum
A e alphill sleas il bl cpe il ST Asell eladl alall Ldgliy) claliiudl < A, solani v

A, flavus e Lash uam il alal) claliiua eiyelil celly e s9le .F. acuminatum solani
(2022 «y5,a1 Shukurlu)
el iy ecilivag S5 dlig yill alanly ccilana¥) Jie ilSie Ll Jalall gloil (e daliicaal) Al o€l ua
Ghosh) clyhaall oty s gl ally eclasgldl (e Alakiss (55881 cN¥3ll5 cnliliaallly clasgiliy y Judlly
Abbasi) Gaslsy ddads saas il pe LS 5,8 @l (Piper nigrum) aswy! Jadll ekl a5 .(2014 <5580
ass sl Jssd A8l 3 (Piper betle) Jadl) el cre alall aysds sl Galiis Aolled calinsls (2010 «y5 5305
Piper ) 251 Jalill cilal JLal 2580 )00 Galiiis 2Ll of Jaasl (2015 <5545 Singh) dauls alaladall e
A aal &Yy ailaianlSl die e Al (8 asleudl) b dlael Julis 8 ddld JiST el ausl ) (betle L.
clalall 8 A a gl LSHall el oShadaasly (PDC).  a9u) Jalill il o sy polS (aliiinng ajlais\Sl
6 aliied) o Jaagl celly e sle POC. o dallaall culilally (aalall) Loslad) cobilally 5)lae a5 )300alls diliadl)
o) ki ellady pale) Caias e
e (gsand) slewd) (e glsl 5aal Aatiall il cuw s (2013) (Abo-Elyousr 5 Hassan Wil il a8
el Ss¥1s (Khaya) Llad)h bl sles d5olall 45l dallee ol 285 dasall Cigall Cigpla 3 ags Nioudl) Jsod (iare
coball Qlall (el (8 Baliys Bsauan clas)ll Jsud (e Badiy dba) dus (8 Bsale (alias) )
el reall hadll aca sl Glivas (e dilide glesl Al Tl L8 aniy (2016) «o5,aTs Markakis ol
Cal€ Al Clivae of g a8y L Olaidlll B agabint i) Joud Giasal Cueal) hadlls ((FOIC) Jbaldl  agsfysadll Jod
O asaleeatidll 5 Jie iy eV sl (mlias) i) gyl Joud lady agulysdll el aia dllad
Glad) Glaislll Gle daasl 8 2K ¥sidl) 385 OIS Gea (B Gl Al 8 ¥ oS)y3 8 Bgale (aliaily
(2020 «gy553l5 Cruz-Rodriguez) dlasll e cblalls jlie ,5S el asiliatipdll ki,
— o) = uaall = dadll = Gudll - ) s Al Glaalitie Al ddayil) Adledll au ) Auhal sda Cangs
cinty il e S 3 F. oxysporum f.sp. lycopersici s sca daaall Ll (yieilly pebpall . GagillSsdl
cpbalalall (8 cag sl Jsodll Gaye B13Y alise (aslsn da slad) Aslae (B sl gl gk

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025

Cadl @ ohg 3gall

el cuddl Jie .1

Alad) ALl oha¥) cilugy sl bl lgle gl bas alalah @il o (asell cuaddl (FOL) ki e &
Spiaa shaY Jaydall sha¥) elb Cunad o gil) o e allall dlsally L5 (e aliill lall slally (Lsdng Glans)
Gldy mad il Bygr Cabtag Cle S jhadally aleal) clall il &5 (4588 52 %1 agaageall CupslS gap (A Caxiaygs
Sle (hyphal tips) dusell dadll 4 ylas cuds &5 oLl 4 524l 142726 e ciicang (PDA) Jla) g Sy (alallay 2
2Ly FOL Lhaill aill cojlas shal am Lekpai &3 (1974 0958l Kiraly) 4 sasiss e Jgensll PDA 2y
Macro- and) sually 5l LagsSl afhall aaay dG5  chasiadll dagledpsall pailadll e
Lailil) lyladll L) Ciliaalsall Ty ((Chlamydospores) DSl aihall Gle i asag5 «(Microconidia
-(1972 «Hunter  Barnett)

dAolall laldiedl sy .2

Glaliinal Juab S Joad gLl 8 Cuaiag S duhal) b dlesieadl Ll e @il IS Ghel e pba 10 O3 &
Ciding b Al Blsl DA Galiioadl iy 5.6"25 Sha dap e oLl 7 524 %80 S5 JsEY) e e 50 plassuly
Aoy b A clalited) 5585 &5 Ll alited) o Jgemall 2 i JsENT e palitl] L) aleall ol
(1989 <35 530s IsMQil) Has3al) ey s daps 24 5)a

-Fusarium oxysporium _hill s claeS lgaladin lgadlaiul o Al cblall (1) 43 dsas

alslal) alad) o) i)
Cruci Ferae il | Eruca sative el
Myrtaceane izl | EUCalyptus sp CegilS sl
Compositae i<, | Lactuca sativa L. oedl)
Cruci Ferae L.l | Brassica oleraceu Var. capitata i
Compositae 4, | Thapsia garganica AR
Labiatae sl Thymus vulgaris, el
Cruci Ferae L.l | Raphanus staivus L. Jal)
Liliaceae .3y | Allum sativum asil

(LY posieed) Ll gsall*

:haall gad Jauil dalamal) culylndl) L3
K e dalide H€)5 jumas & PDA 4y Ao FOL jhil (ghall gaill laitn e dball cilaliiual) oS and o
A5 B PDA day J Giualy do 5 Joill JsaS (8 sas e IS lle duasiall Glialiiiad) cundly paliie
JsilVls il sgng s (Ln de 100/de 2.5 5 1.25 ¢0.5) dibide S & Jo 100 Lo (gsing Jo 250 4inms
5 dana a9 Lyl (g Glbl 3 Al cedy cculid) dne ae (L de 100/de 5 5 2.5 ¢1) ChSH alasial
o o 0.6 oplad jhaill Aoy (e (g (g5 (bl Cndl Aty o 20 e aalsl) Balall (s5iny Gams Alalas (S il K

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.




Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025
ol WLl i & il sas Jsams (i bas Sarivall il sl Gl @3 (1 2°25) (e cuad Galall S
(1989 «0yayals Ismgil) o3 Wl Ty cpralaia ¢yl Jacegiar colubiall 32k Alebee JSI Iafil) dacs Capsd | Galall il
alal dugeall Cagyls Caal (i jal) Bl i 4
taeh g dlelaal) ddylag duyill s
b Alesiall @ Gl e Lp aa ) faba 0.6 i) (Al mias Sles platiuly desdtid) Ll dadd siel o
LDl paal b dadad) L5l ae hld dele 24 53 2770 Bha dap o Gl ela 0 8 ddiaally Lal
o) (8 allel c3nd o)) &5 ddiad) A8lall 3hoY) dila) e ed de cdlles U O Ke 5 Jae (pe 25)
Llias phlah @lils (e Jgjaall F. OXYSPOFUM asolisadll Joud sl dusill Cotia asa 15 aass (pmasal IS 3 300
Rlil) (e Badae B 2ay L) e Gl Jeas o gl cdal (mhed) jsels aag defiagize 10 Jara
(1980 <5531y Harman 5 1995 <5 30 De cal) (gl 6-4 5olc)
%25-10 =2 « ) paiall @lall e gdn B3 51 %10 =1eas @l =0) ebial) caven jodall e Llal 52 s &3
Cige =5 ¢ yemia @l %50 e ST =4 pmidl il (e eda JB) 5) %5025 =3 ¢ piall il (e eia J3 )
-(1989 (Griffin s Farias) (<tall
230 Alsleall 335 AlaY) 52 ol
X sall lgale s A jsdall s
100 x =5l e mall daws
5 XS Hedall aae

(1983 5,31y Hwang)
%50-25 =2 ¢ Josi e 3l %25 e B =1¢ st 3asn ¥ =0) 1 abiall Gy oY) Ao ALY sas (s 5 LS
(e bl =5¢ Joad lgde Ghsl %100-75 =4 «Jsd ledle 3hsl %75-50 =3 «Jsd lgale Gl

A gandl il
100 x = ablabll 3l Ao Jsudll duas
5 X e SASI 2aad)

.(1967 Ebbels)
clelad Jias Statgrphic geliy Jlaiul | B M 8 Gigalall alasinls Slas) daaall (gl 1 Slaasy) Jilasl)
I N - TALS

k)
fdendll b (bl saill o cilalinaal i1
e oY) A e Fusarium oxysporum ki gei Jaes 8 (gsine (aledi) cllia o (2 Jsas) gt < jelal
s ol @au?.75) @il yhill gai alaady clelad) Gl igio uilSy L HaSHll 50 ae deadioal) i eladll
Aabiaall cDlaall G Lo dusine Glsd llin 1S5 . sl e (2 da 100/da 2.5 5 1.25 0.5) CpSll (au5.72
i b paliad) A el cilaug maly il el oS ol ) GagidlSaal) 68 ¢ ie il cilealitall lacle 2Ll gy
100/de 2.5 5:S50 sie st e (o 4.92 cans 4.58) qaiSlly el e IS Cilealiiosey Alalaall 3LLYI 3 kil

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025
Clalaall adara fp dagine 9)lgd Cilaagl LS cdilall laliiidly (Benlate) el g ogine §)lpd culaasl .
gy Qa1 Laydl IS A GusillSally castl) ¢ fiesl) ilealiton clinuly caalalls

PDA 2y e jhill s e Al e lebed) 586 Al (2) a8y Jeas

gt (R a100/s) s Sl

2.5 1.25 0.5
131 0.6 0.6 2.74 audll
6.87 5.54 6.28 8.78 Jsit
7.75 7.21 7.97 8.07 e
7.92 6.66 8.25 8.85 asil
7.81 6.87 8.29 8.26 el
7.02 4.58 7.44 8.65 el
6.83 5.35 7.77 7.38 Jadll
6.5 4.92 6.9 7.68 i <)
7.6 6.53 7.81 8.3 aapall
6.96 5.38 7.8 7.71 bl
8.85 8.85 8.85 8.85 alal)

5.72 7.1 7.75 il giall

0.18222 = Ollelll LSD 0.34892 = «lypSull LSD

9 (el 8 ¢ Jadll7 castl) 6 3N S ¢ ugill€all (4 ulpall 3 ¢y 2 ¢ yie) 1) Akl claliiiad) EDklas
(sl 2 10 caalad)

cabladall e asnlisadll Jasd (el caeall il e dabisall cDleleall il (1) U<
rhala)l dseall Cag ks cant agall B34 i 2

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025
Dysdall e dlal) sas i
Aol @bl e %4.2 Llal s J8) culSy Hwang ddales aladial abledal) jsia e L) duws <ajad
Aeleall bl e Llal v Aol cilas . %13.6 dacy Jadll 5 %64 Gacty (edlly Alabeal) clilal) g caally
A(3) Jsax %48.8 Laid jladlly dlelaall 28l il e dila) 5ad culSy (%40) Leloalls
cas il U2 Gyl sl lailly leadl) ablalall jsda e Al sai (3) Jsas

Yodilal) sai dlalaal)

0 Adalea (5
4.2 e
6.4 e
13.6 Jad
23.2 CasilS
31.2 RN
32 e
33.6 o5
35.2 RS
40 AT
48.8 (Laié Ll daile) sala)

tahsY) Lo LlaY) sad .
Lslutie o) s il %40 2aalls dlalaall alaladall Gl Ao cul€ Llaal Aot Ji o (4 Jsan) gl eyl
Loy 2 Lal @il e (Jsnd) Dla) Gt ol ciladey %44 Gty yieilly cdadll ¢ oalls dlelaall Ll 3l e

%72

cas sl Joid iyl Caseall yladly Aliadl) alalalall sl e LLa¥) 50& (4) Jsaa
Yodalay) Ba dlalzall
0 dlalaa Qg0
40 e
44 B
44 Jad
56 sl
52 BESS
a4 e
64 asil
60 <l
56 oy
72 (Lo lailly dadle) sl

rially (radll sall Ghdse o clalinadd ik .z

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025
ARy W Lal Sl aal) Alelee il o Lo bl Glad) ol 8 dgine G)lsd dlin o (5 Jsaall) molad) iy
oMl lall 0ysl) Lal L yaY) claleall G Lo Agins (3l 2asi Yy caaLall il dadlly el o leleall @il
Aasina (3958 (5 CDlaleall puan S5 o) bl
allaball ) 5l Calal 3ty (gyvadl Jslally (gpeimddl Jslall e Adbadll edhalaall il il (5) o) Jsaa

Alad
PR Ol ) giad okl (Syiasl) el

47 32.8 204 53 ALe
16 8.8 9.2 28.2 -
2.64 17.6 18.2 438 "
7.92 9.04 16.2 29.2 Jai
11 4.2 12.8 24.2 el
0.66 8.4 16.74 313 R
0.84 5.06 10.42 2578 e
0.76 4.84 10.4 253 3
0.66 5.22 12 25 -
0.56 6.3 10.4 27.6 s
1.2 9.46 15.4 36.2 .l
123883 9.396 6.454 10.985 LSD

AEB L)

: ol adll g Lot 1

odl) aliiie Lald plidadl Lkl Glaliiea) gal abylaall salias 458 pailiad dgay e Ll #1285
idladll (gha5 a3, (2020 Hassan) Ll diaal) dailall iladlinl ga odlad) sladl ae Bilsn Lo sag ci Ul
i) Gl o Ml Laalsine ) PDA Ly & 5l gl (2 Jsan) caiplly Gedll colealiiod 8, kil
Brassica ) il idls 85 .(2023 <Koche s Salunke) o,S3 L g5 clagsgidhally <N¥sidl) e Linslsn
liligdio il Gl A Ham & (Glucosinolates) «¥sijsSolall GlSie 399 o8l a2y 28 (Oleracea
s Kirkegaard) dulall dliadll cibils culsln dblas clulp 4aesi Lo a5 «lyhill Lalull (Isothiocyanates)
(2022 <5535 Ashiq 5 1998 «Sarwar

rdildl bl e dsal<d) b L2

ol e Lainall (3hsYL Alaleall alalalall ks 3 3he¥ls yedal) e (DSI) Ll sad 3 Lagaldl palias) o)
oo Lad Labi il s a8 Jy o hadll el bl Janiil) o ity ol Lapdl of () e (4 53 Joas) il
C_uaj WS ahaleball ol & (Systemic Acquired Resistance - SAR) 4ol jlgall daslaall bl juias
O 1 Lee bl 8 40l daeliy ilSe L) e lebaall s2a 8 il Slgall éa5 (2020 «Jamiotkowska)
aaLally Ljles (Cjsdls Jsall) (grmdll satll Clpiga 8 Lagalall cuanill sy 1385 . Lgiagliny (goanl) Jand Ao 433
Js2a) (Lhill dlalaa (y53) Dbaall e dadad) clblall Gl Gudlls dlalaall il Cjels Cun cJalaall ey ileadll
.(2020 <Hassan) (5

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025
Gll'ﬁu\

Lo culially Aol Cag lal (b pladll Jandis (3 Sy el Galdtns G i pllabl o agsylindl) Jsdl G
il Lgtiely s ol Lol cilyladl dlafia Allad a5eSy D ALaliall Aadl<all JalgaS ilialiiiond) oda alasind 4l 3
Bphal) Lbasl ) o alae¥) W (B paly (silly lbil) gai e 2l L] s (S allel) Sl (e
bl

Abbasi, B. H.,, Ahmad, N., Fazal, H., and Mahmood, T. (2010). Conventional and modern
propagation techniques in Piper nigrum. Journal of Medicinal Plants Research, 4(1), 7-12.

Agrios, G. (1997). Plant Pathology 4th ed. Academic Pres. Inc. San Diego, CA, 656.

Alsalih, M. (2025). Plant-Derived Antifungal Agents: Mechanisms, Applications, and Challenges in
Combating Fungal Pathogens. Journal of Education for Pure Science, 15(3).

Al-Shadiadeh, A. N., AL-Mohammady, F. M., and Abu-Zahrah, T. R. (2012). Factors influencing
adoption of protected tomato farming practices among farmers in Jordan Valley. World

Applied Sciences Journal, 17(5), 572-578.

Ashiqg, S., Edwards, S. G., Fatukasi, O., Watson, A., and Back, M. A. (2022). In vitro activity of
isothiocyanates against Fusarium graminearum. Plant Pathology, 71(3), 594-601.

Barnett, H. L. and Hunter, B. B. (1972). Illustrated genera of fungi Imperfect (3rd ed). Burgress
Publishing, Co minneopolis, minnesota. P. 126.

Carmona, S. L., Burbano-David, D., Gbmez, M. R., Lopez, W., Ceballos, N., Castafio-Zapata, J.,
ORCID, S. J., and Soto-Suarez, M. (2020). Characterization of pathogenic and
nonpathogenic Fusarium oxysporum isolates associated with commercial tomato crops in

the Andean region of Colombia. Pathogens, 9(1), 70.

Cruz-Rodriguez, R. 1., Cruz-Salomon, A., Ruiz-Lau, N., Pérez-Villatoro, J. I., Esquinca-Avilés, H.
A., and Meza-Gordillo, R. (2020). Potential application of Crotalaria longirostrata branch

extract to reduce the severity of disease caused by Fusarium. Agronomy, 10(4), 524.

De Cal, A., Pascual, S., and Melgarejo, P. (1995). Fusarium wilt of tomato control by
nonpathogenic Fusarium oxysporum. Plant Pathology, 44(6), 909-916.

Ebbels, D. L. (1967). Effect of soil fumigants on Fusarium wilt and nodulation of peas (Pisum
sativum L.). Annals of applied biology, 60(3), 391-398.

FAOSTAT. (2022). Production statistics for Tomato. Food and Agriculture Organization of the
United Nations. Retrieved from

FAOSTAT (2022). Tomato Production in Libya. Data source:

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025

Farias, G. M and Griffin, G. J. (1989). Role of Fusarium oxysporium sp. Chrysanthemi.
Phytopathology. 71(9), 1043-1050.

Ghosh, R., Darin, K., Nath, P., and Deb, P. (2014). An overview of various Piper species for their
biological activities.

Harman, G. E., Chet, I., and Baker, R. (1980). Trichoderma hamatum effects on seed and seedling
disease induced in radish and pea by Pythium spp. or Rhizoctonia solani. Phytopathology,

70(12), 1167-1172.

Hassan, H. A. (2020). Biology and Integrated Control of Tomato Wilt Caused by Fusarium
oxysporum lycopersici: A Comprehensive Review under the Light of Recent
Advancements. Journal of Botanical Research, 3(1), 84-99.

Hassan, M. A., and Abo-Elyousr, K. A. (2013). Impact of compost application on Fusarium wilt
disease incidence and microelements contents of basil plants. Archives of Phytopathology

and Plant Protection, 46(16), 1904-1918.

Hassanein, N. M., ZEID, M. A. A., Youssef, K. A., and Mahmoud, D. A. (2010). Control of tomato
early blight and wilt using aqueous extract of neem leaves. Phytopathologia Mediterranea,
49(2), 143-15

Hatem, M. W., Shukri, H. M., Rasheed, K. A., Nawar, M. H., Hasan, S. M., and Adnan, R. (2020).
The Effect of Magnetically Treated Water Against Fusarium Wilt Disease in Tomato
Caused by the Fungus Fusarium oxysporumand and Its Effect on Production Under
Fertilized Farming Conditions. Plant Archives, 20(1), 533-6.

HEDRICK, U. E. (1919). Sturtevant's notes on edible plants. JB, Lyon Co, Albany.

Hwang, B. K. (1983). Contentfs of sugars fruit acids, amino acids and phenolic compunds of apple
fruits in relation to their susceptibity to Botryospheria ribis Phytopathology. 2:108-111

Jamiotkowska, A. (2020). Natural compounds as elicitors of plant resistance against diseases and
new biocontrol strategies. Agronomy, 10(2), 173.

Jones Jr, J. B. (2007). Tomato plant culture: in the field, greenhouse, and home garden. CRC Press,
London.

Joshi, M., Srivastava, R., Sharma, A. K., and Prakash, A. (2013). Isolation and characterization of
Fusarium oxysporum, a wilt causing fungus, for its pathogenic and non-pathogenic nature in

tomato (Solanum lycopersicum). Journal of Applied and Natural Science, 5(1), 108-117.

Ismgil, 1. M. K.; Abdel-Rahman, T. M. A.; Eluy, E. E. A. and Osaman, M. E. (1989). Effect of the
trigzine herbicides Goltix and Igran on cell well degradation by Some fungi. Can. Bot.
67(4), 834-838.

Kiraly, Z., Klement, Z., Solymosy, F., and Voros, J. (1974). Methods in Plant Pathology. Elsevier
Scientific Publishing Company, Amsterdam, London, New york.

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025

Kirkegaard, J. A., and Sarwar, M. (1998). Biofumigation potential of brassicas. Plant and soil,
201(1), 71-89.

Mahalakshmi G, Vengadeshkumar L, Rajamohan K, et al. (2020) Leaf extract of Rhizophora
apiculata as a potential bio-inducer of early blight disease resistance in tomato plant. Novel
Research in Microbiology Journal 4: 714-724.

Markakis, E. A., Fountoulakis, M. S., Daskalakis, G. C., Kokkinis, M., and Ligoxigakis, E. K.
(2016). The suppressive effect of compost amendments on Fusarium oxysporum f. sp.
radicis-cucumerinum in cucumber and Verticillium dahliae in eggplant. Crop Protection, 79,

70-79.

Mihajlovi¢, M., Rekanovi¢, E., Hrusti¢, J., Grahovac, M., and Tanovi¢, B. (2017). Methods for
management of soil borne plant pathogens. Pesticides and Phytomedicine, 32(1), 9-24.

Mishra, P., Singh, P., and Tripathi, N. N. (2014). Evaluation of plant extracts against Fusarium
oxysporum f. sp. lycopersici-wilt pathogen of tomato. International Journal of Food

Agriculture and Veterinary Sciences, 4(2), 163-167.

Murphy, S. D., and Aarssen, L. W. (1995). Reduced seed set in Elytrigia repens caused by
allelopathic pollen from Phleum pratense. Canadian Journal of Botany, 73(9), 1417-1422.

Nasrin, L., Podder, S., and Mahmud, M. R. (2018). Investigation of Potential Biological Control of
Fusarium Oxysporum f. sp. Lycopersici by Plant Extracts, Antagonistic sp. and Chemical

Elicitors. in vitr. Fungal Genomics and Biology 8: 155.

Njiru, M. D. (2012). Integrated management of Fusarium wilt of tomatoes using fungicides, organic
matter and neem extract (Doctoral dissertation, Ph. D. Thesis submitted to School of Pure

and Applied Sciences, Kenyatta University, Kenya).

Rana, A., Sahgal, M., and Johri, B. N. (2017). Fusarium oxysporum: genomics, diversity and plant—
host interaction. In Developments in fungal biology and applied mycology Singapore, pp.
159-199.

Rana, S. V., Pal, R., Vaiphei, K., Sharma, S. K., and Ola, R. P. (2011). Garlic in health and disease.
Nutrition research reviews, 24(1), 60-71.

Rongai, D., Milano, F., and Scio, E. (2012). Inhibitory effect of plant extracts on conidial
germination of the phytopathogenic fungus Fusarium oxysporum. American Journal of Plant
Sciences, 3: 1693-1698.

Salunke, P., and Koche, D. (2023). Role of phenolic compounds in plant defense mechanism: an
updated review. Indian J. Appl. Pure Bio, 38(3), 1199-1215.

Shukurlu, E. N., Aleskerova, A. N., and Bakhshaliyeva, K. F. (2022). Antifungal effect of Lactuca
tatarica and Lactuca serriola plant extracts to some phytopathogenic fungi. Bulletin of
Science and Practice, (4), 75-82.

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



Al-Jabal Academy Journal of Pure and Applied Sciences 03 (2): 27-38, 2025

Singh, R., Biswas, S. K., Nagar, D., Singh, J., Singh, M., and Mishra, Y. K. (2015). Sustainable
integrated approach for management of Fusarium wilt of tomato caused by Fusarium
oxysporum f. sp. lycopersici (Sacc.) Synder and Hansen. Sustainable Agriculture Research,
4(1).

Yeole, G. J., Kotkar, H. M., Teli, N. P., and Mendki, P. S. (2016). Herbal fungicide to control
Fusarium wilt in tomato plants. Biopestic. Int, 12(1), 25-35.

© 2025 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.



