[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

\YAY )Le/(JD rijﬁeJW/rhbjbb JL»/N@UAJ‘_;}JJLS o‘y}‘gr‘,lﬁ

Wpe 3 5led o ol )3 5eaST Jid s 5T Cdlad (RS 5 (oS Dl s anllls

a8 gl S e Jels g8 s Meloidogyne javanica +%; 0 S

Fusarium oxysporum f.sp. lycopersici

[P S VO R O RO WP PN U IR TN [

(A?/v/r“ Q_ILJ'LJU»‘ G‘)U C\YAY/S/¥ C,JL‘I‘)J C”‘JU)

0 LS~

PRy S5 Jle g s Meloidogyne javanica) a2y, o 8 Was 5l Jolas ja ST 3 L (".J'ﬂ Cdlad Ol s delan
» Gl o pwls g g« pliu) Roma VF VJJ N a8 LS 5 (Fusarium oxysporum f.sp. lycopersici) K b a8
ssb 4) (Su il ol 55 35l bodd o3l i olS 4 2,0 Sl 55l b Sl B Lol s S ub slasles
b 3 Jsl 55 3 sl el (gL L ol oS ule 3 4 sls L s .23 8 el isbeyl 5 allS Ll i 5 (681
S gk 4 01 JLs 4 g (Peak) dow) 595 Ol ST 4 ooy 595 55 5 0305 OL Aald 4 Cond Jlasme SR80 day slasy,
S dald a S (g 31 O ls s SRl Sl glass (b s siled bodd S el olS 5o T cpl el sl
S 5 (S e e 3 3 5lei Ly e s T S OWLS 4 2B asSale halesl s T nl ol s g Sl e
rles 3 goen 1y o T Clad g 6l 5318 sl ples 53 3 5ked 48 ol BLES (7,0 b ok 255 wl) dald 4 ol OT Sl s
s5las g b 5l s (Sains 2l Ol jS1a 558 256 5 55 o olE 55 e 5T ool Il Jhl51 51 Sl oS
! 0303 5 las Am i Ol a5l 4 a5 b adl e (LS 4l 4 3 5kad 3585 51 s 55, 10) Olgr AL [ pgb dl o 4 b gy o
b 5IemST 8 b bl o gy A3l o5l 4 a5 b las 0 g0 4 55 bw s 3l Sl SalS W e 0 S 4 s
Lot o eSale 0llS 3 o/FY Wb gl o 55 a5 wd jme b W L zalasl cpl 530/PY 5 0/00 ¢ o/FF ( o/¥) ( o/Y$ sla Rm
PEYSNI Olald usler 55l b odd o Sale OLLE 3 o/OF 5 o/FF Wl 55 5 g alie Culbd glyls g gl s e sl
sls QLS ez g Sl 2alS Lgs 256 L amlis 5o g - sled bodd oS ale DLLE ;5 0/0F 5 /00 ¢ o/FF  o/¥F slasil
200 ¢ o/FF Co/YP Jald OF slap b (oamy 53 SIS 5 odd w5l opl e OAS gls b LS o olS s 3 led 3 cnlple

bl o g geins o/TY 4 o o /PY

L3 | Fusarium oxysporum f.sp. lycopersici o g\ws Sa55 Jo| o GldmS| 3 A « Meloidogyne javanica : 53JS 5ol

0554 —olS Jlize

dl‘).é_’ oL<...':jb ch>u)j.J‘ JMJ“}J.‘J' (s LJ’.__;OL:f ‘)L_s‘}t;.»l \

Q‘J.@_'v' e@d‘) ‘CJS d&:..la CLA 9 éj)}u.s wsﬂ. c}iﬂelﬁs/ U\JLLJ Y
Sahebani@ut.ac.ir : S35 S G (3K J gne 1 *

154


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

WAV Sle / (D) p g 5 Jor esled / @235055 Jla [ (grb palia 5 (5555108 058 5 psle

AU AL sl ol b culis 5 ke 5 oK)
plomil g a4 b cnl 3 0 (ST I 551l e
gl Gladal Sl el Cidie DS 5 5585 () 5,8
sladsle ;3 DNA SRNA i co o sladoud (o5 5
M i S las e sladhe b aglis s LT J
Sl Ll J g8 (slad sk 03 o ( SaifTw ) b bl
S5kl Joslad 3 as Asls DL () iy 5 13 (V) s e
Fusarium oxysporum f.sp. lycopersici s Meloidogyne javanica
5 eor Sl 53 2B S5k Olye o atds 4 b
S 3 g @ b 4 el BBl s Ll Jse slad s
sdss S Ll U ladsha 4 5 Ladisl sl 4 e
ke ‘u‘ﬁ@ e3> win U pslie pB)l 5o o8 Jl oo
Sppiee g sadisl goB s Sl el 5 goles )
53 b g8y Sn (63 pdme Bl 50 p g i 3 5 0350
OLSKar 5 (85 83 ol 0350 salice LB s slaisl
Sl s sl S5 e dd &S Wl oLi (A)
U Fusarium oxysporum f.sp. vasinfectum z DL 5l b
23 Golan Sl a)ls s adal) 5 5l Carez Ol
St e Ll e 2B 5 a5l G Jolad sy s
s Solen 2o IS 5ol Ol Olan &5 b 55 550 oS
el 63 303 3l S S e

O gl S| 55 (PPO; EC 1.14.18.1) Slos! |5 b
> (Lignification) ,&J LS5 5 Lad S asy La |
Ao 0Ll Ly LUl 3 a)ls (550 28 oalS slad s
Sla STy 53 eS| 1 Sla s 5T O gl ST Sl 03
= (HR) sl 553 STy ader 5l oLS olds
b e sl 5T aS ol cpl sy LS Sligds
Jelie s HR 5 olbs slac b s cul S 510S]
e ol Al il bty a5 Lags St da s s
3 e Slac il 0l Gloygd sla Sl 5o e
OF) 05 cIls b S slew blie 3 oy slade LSCis

5> Salen 5sba PPO w5l 5 ba 6 a5 LB 50580

4o dle
ok 50,5 e a5l cidois glad S o Jolas
350 e SL 5 Lag B e 5l alS slisolen Jolse
VARY Jle 55 5L ol el 0330 cpaiions 3| (Solons 55
Dl 53wy sl (53 oS 2 se edalie 0 5SS
Sl oS L LOY) s b suuas o S Wse s giled
(Q) a g adar 1 OV sae 51 (ol 55 Ll Ll
W) 0555 V) 555 dA5P) sy ((14) S ((VF) Lo )
aalas (VW) sl caw 5 (V8 IV AT ) S 3 ax S
Dl a5 5lad ik o bl Lalsy ol S 55 .ol ok
el aeal od s ;55 46U 05 50 alisolen siS LlS
o liS Lgud 5 o2t bl g a5l B S a gl 5 sl
SVAVY Jlo s sl 48 ol U il e 4 56 05550 3508
P LNl RV LTAR Y- RO AR\
S Solen Sl 5 Sl e 4 206 Sl
534S e slgig sl olel w plS a le Ol
s Sl ol 5 ot ol By 5 50 285 Juls
LS S5 0> DN g 3 5L Wz 5 0350 358
Jole 2o b 0T (8o T sliarul S (555 b 4 o
S35 SIS w5 sl VAN ) e il S5,
3 5 laes 3 b anlie 53 QLS s 5 4 slaaly,
o s Ol 03 (5268 i 6 5 W se 5 5kl o
53O0 A8 e sl o l3s8 (S3s05 bele 256 S
3 ST S s oS Ao 350 5o 1
Ao b e e g piled w0l ailaes plend s
5 dled U e 53 58 Sy e pslish )6
r Sl an 1 sy plnil 5 e dls l5ssla
dols e ol 03 48 i e B w0 Rl Rl AL
Qﬁ‘&:%&h’@-?ﬁﬁdg JF15 4 gl 558 51 ael et
Al e S s Ay Kas B b slapd 15 055k s
s S5 a oS Moo 5led o s adsha b
sy il B 5l Lol s plSoual 5l sl dad sl b


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

it Jol5 3 S by 3T b A 5 S S ks allles

Jusle (53 5 Sals 4 pwla) Gy 5L skl 31 )
S ol (o 5 SSals apslie) Al 5 (SG ol a e ki)
o osbas L (555 LS ol 1) S el ais
s 1S e el W5 S & ST G S g e
BLI L 5 oS A 31 ey gl Oyl o 4087 sl
3G SR a6 Oyt e T ) e s spd 008
5 Lyl 3l G gl g it ado L OF 035 a4
SOl s 2 58 Sl ey 45 LS 4 200 g ks
cble s S B ol Glop sebs ¢ Jodo 4zl &Y ki
528 S plasil Jlas JdS oY Sl eslil b O il s
i e 53 el Vo Sl O gl s 1 b il T el

A eslaiad

35iled c\éﬂa sl ag
St Slbl (S5 S gl e S5l sglal 4 ea T 4
S e @55 0355 4 3l ey 5 A 4 (Ll Ol
R Rl T VIR S SUTPIN PR S PP
el (V) S5L s s B Sleslinal U g e 55Y
5 St Slosa s el il b s o S

00) wi osls yasis M. javanica s gl & 55 (S5 i b e

35 e oY Bl i 35 8 (6l (’)N Oley e
OsizRoma VF o5, S5 axr S ainy) Js 435l
33 (V) Slobo pwlal s de ) 4 Cand Sls sme DL
s5lad S5 Joln Sl (e e S B8 B s 5,
SLEL 55 Ao il J g s she W5l e Jls
e ol e el cpl (S50 OIS S Al e 5 Ol
A a5 5 55, YY) 500 Y s S
35 3lest b L MJ O P P R P
Jole 2B Lo gsSelsRoma VF 3, (b ax S
i Sk Soles

St e a3 (SO e S glaagealS Ll ol o
TS ) e 03 s Vol & sl p this 4 S

WA

ol ol salis 116 OLS Sl (g by e slis
ol 53 il 5 gen S olay (S5 0T s 53 btes
S ol O S OS5 S ol S5 grﬂ LLsl
Lo 3 51 S e Sl 4 SLS 5 s 8 0 gl
Las St Jlie 5o OalS Cuglis 53 ladsusS i85 dil s
2 b osb 4 T el el e IS s s s
Glosed b boes 5 asl Jilsl 30 0s et 5l e OlalS
Sl OVF 5 4) ail e ol en (e |K53) il O
Slap s bon s 5 (K ar S psab bons « wsl ol
(Yo 59) culosls 0Ll 52U il 3l FL oxysporum o,
palie slaad, 534S s S ES (VY) 0558 5 Sy
e e o 4T S S 5 Ul (K 4 S
Sl Sealea 5k & PPO 5 (PAL) SUILS sl VT Jud
vvﬁ‘b}gt@a)mjﬁ ol el Sl .l azils
2 OLalS oSl S b s sl en g ol S sl 4o
SalS o g 318 sl am s ¥ 51 5YL sl am s
5ol A ST gl b o &Sepl 4 a5 Lol s Ll
pslis lap3, 53 (PPO) La b oS des) gl i
o=l e Ol 51 (ol )13 2 (S5 vi'»ﬂp-ﬁ
(VY 5VF) Klos S Ciro 5 Coatl b Conslie 3 1) o 5
S 3 S DS e G ol plil Sl B
o S M ge 3 5lad o balas 5o ST b b T el
S sl eraja}; Jole G)L“e s Meloidogyne javanica «i
s Fusarium oxysporum f.sp. lycopersici v_<4 Sa= S
Ly w551 ol 3 (03503 Gipels L) U 2als OISl
Al e Jalas nl 53 B (olem A5 5 6lS 3 3 5l

L s, 5ol

zob C“’J‘ wbo g

S 3 e B S (ke el ol
ot 3 A g Sl oS (63,5LiS suSils Sl S
P51 51 el Uy sl S 5 0 5m0d el S5


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

WAV Sle / (D) p g 5 Jor esled / @235055 Jla [ (grb palia 5 (5555108 058 5 psle

33535 Sl L 5 o S planil ol 8 gl 5, Y Yeoo
o 3 03508 O S Sl agealS s 4ol 38 6l
3l O g Sb 53 Bt (ST b aaiyy JalS (g 25 S
L omabize cilises laole; s 50 S0 lajles 5.0
ool Sb Sl T 2lesT Glasleg Olse 55l S5
SR b gl O gl 53 032 53 B 4 Wl 4k
AL o Sanle adds iy D a2 e s )}.;.\,:Ho;
Ctr Sde 5 35, S ol B Lol a6l pa sl
sl b Jools g pinnd 5l ey Laazyy (23 8 b=l 3,
53 ShlasT el 0Ly B (s 28l Jlozs b o (5,1
L (6,154 ;\deﬁl.w a3 -Yo

)G)L’e s sl S Gles bl w%él;,ﬂj\
S s (o) el 5,8 Sl a3 YV ) oS 5 550
S 3o 4 bos Lts Ol 51 S o g Lo tbes]
o ol ol Gl &S A3 b Do iy et
S rb 3 OLalS s S e les oS p gyl ST (5ol ahos
Sl 5SS s Oy kS S D LS
gl U O b 055w 53 ol 6 (sosb 4 Lks e els I3
2 olS e el o el |y Cllas Ol s by
A3 okl sbes Ol 55

ST 5 o o 5T Cdlad Ol 215
el 3 s SIS i L 5Tl Olee L5
olas 3l ollie Jols STy bsve 2) e 53 .(VF) Ad
A S Yo il s 85 e Yo (slls 48 s
YO QLL..._A—QlJ:ﬁ_,JJél%L;lJJU_E.a}‘;,:Jb_; J gds
S e il 2 e 50 ol e S Gosb Jpe s
i3y 55 Dde & ble sl 5 bghss SLlS S8 il
L e 55 5l o8s30 58 (oS53 by
o Sl oK Ay S o b ) el
Ole; A max =010 nm T Jsb olasis L (Shimadzu)

(Absorbance) ;55 wdor 5 4l Ve Sloj fol g aids S

5 Ladi, 0ol 53 s o o sSale o o sSule
Lol sdome 23S 5 aids T e 4 B el O gl s
D 09y S s
Gl as dn g SLalS s bl ) s dals
Vo L bl ol B o Sile 0 e e T L B
A el islas Sl oA K e ol gl IS
BRSO Y K PSS IO P PPV SIS -HIP5]
35led Liodsd oySacleRoma VE (5, 55 S
M. javanica
St e e 3 (SO e S GlaazealS bl nl o
35 o 5Y) oS o sl an Y Yeoo Cmax b S
aw o Lagy ¥ oslsyl o Sale o s osSale Gl
S slS o Gl bl s e Sl Gossds alol s o e
L sled slr oS L JlS Jols (bl ool s dals
LSS e b ilesl cpl s o Sale 05 i ke O
ol sl Sl b s et a4l
a5 3 St B o5 Sl Dlen 1T el
Soles Jsle Z) Liadd o5 SeloRoma VF 5, S5
spled (S5 cilivs o s3 05l 5 psilif (So 0k
s S b s sl b alesl gk
olS w206 525k Olesen o Sele (LI
olS i) @ a8led 358 Sl da 5 ke 2B aSale (¢
iy 53 Ll Jsd glad b LSC25 L Gislan OLej (!
RGNS
nl ol ady ) w0 o iled 358 5l dm 55510 206 o Sele (2
Wl Ol sl Okel 345 as b Gslae Olos
ol olS i o gled 358 5w 55, VY 206 o Sale (6
el 3l 3 5ol (18 o LT L Gslas O
g Slals Lls jles a gl bl ol 5o dals
g s 4 b o gl (S5 0l Oles L cslize S
Ldd oSl

S b (S 2d a0 53 6lS @ s siles o Sals

\VY


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

it Jol5 3 S by 3T b A 5 S S ks allles

Ssmme Jaze slagsy b e sl cdlad Codlastl sls LS
535 (@ IS Ay 555 Ol S a2ty 555 55 53

O I8 55 o gme Jsin slasas (b sl b

35k Lol Sl phalesl s Sl 5 by 5T Callad
o BN sl 555 00 c—:)-ﬁ s el enl )
(05 e T Lol o sSasle) dals 4 s (b LS)
rSanbe 3lda Jige sy b Js a5 56T @ Lols)
e o dali Uy s 35 sl ime ST Oy

(Y K8 aals

L olS o Sal phlsl 5o 5lamst J8 b w5l el -
gL o5l
Sljen sb 4 oS 4 2 5led 5 2B 2 ale Hlas (I
dald dsilen 53T o lad Ol Il 55 L3 Sles ol U3
el 55 L s @ 28) (706 Lol o Sale)
o 530 03 (59 5 Db e dald 5 slas D
olals s rw'j Clled Slu ad sdalin s s et
L as dbe pOS) s poler 555 53 Gsiled 5 2)B) Sl
Ml LAl s a8 Il s sl iee LSl Aals
S gL eSSl ey 595 50 il ol sl
5ok OALS s ;ﬁ;—ﬂ Clled s sl by ddW0IS)
(U8 cab el ok« bl
> 5l 358 5l dm 555 5l ZB Lol e sSube sl (0
SO O Il 5 3 sles OLLS 53 Tl Ol
(@B Leld sSaal)aald & coni (@ OS) Sl e
b als olals s as Jls s s g @b S)
335 0% 5 eals QU (Ll 8l s ctme STty sl s,
U Sles QLS Lo dd (oDIS) dowy 355 Ol ST 4 oy
sbass b Jo @b pIS) esls DL 5 SR80 e s 5
(f JSo)@ dIS) sls Ol sl s 4 A

VY

Voo JpSS s Isde il Sen Fo o s S oS
s o3smed bylia by 5035 Gl 38 b os & J e e
S e sl e Jolsb b s oo Ol nas ol
Sl Ol pns bl 3T Gl s (Sl adds
0 S e 53 4i33 53 (Lt b e 31 S2S15 51 50) 5
b olS o slas S (s Oljee A end ol o )las (55
S35 o o151 5 (0) b S plsil 35585 1 5,

Al eslanad ssliliad Ol ge 4 s o O genS1 3

S o2 3T Sl g6 5559 2SI o 2
denaturing PAGE ) 3wl U osr 5,585 Sl o) »
J5 o eslezal b slaeast ke L duv_jj)ﬁl(Native or non
Gl Gllae Ao s P eliS (ST te U5 5 Ao s VY eliSh
Sy 8 el (VF) 0L 5 tases dllis 3 003 w1
S sme PHET s oo 00 s i L L U5 (s 5]
Sl o S plol (DOPA) VT s o S5 5dn 53
Shslide dlajlag ads gl dlacSialr 3 i pas 5y
b OF aomm A3l a3ls (555 0 S5 SCa Yo 55 45 o jlas
a3 el il s S YO s 4y 50l 5L 0358
Lacalr Jostls 53 0T S3U 5 Ay S5 5 Sy 5,5 abows

A Ay

Ll Gn gl S (T Sl 5 ]
sspss(ver.11) (g 1580 o 5 asl » 5 Ll Sbe 5JUT 5 ol
(Office 2003) (531551 p 5 sy 31 5 Wasls gd ey 812
A3 S eslizul excel

(PPO) jlast Jb & r‘»ﬁﬂ b Ole s 2

TB Lol Sl bl s 5lanSt 5 p‘.}ﬂ Clad -
Ol e B 093 50, 5l slas OWLS 53 5T Sl
(03 e T L add o Sale) dald 4 S (b WIS)

U,I,JJJ_‘B‘ Q&ﬂ@ﬁ@éu)_}))b)ebb QL;J (aw%>


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

0V0 5 o s
¢S5

OVO 4 i 3

oyt

faads/

VWAV Sle / () p g 5 Jar osled / 35195 la /(o milis 5 (55,508 095 5 p ke

=
3,
4
!2 e
‘3‘ -
s
- *1
5 —
2
v,
a_— aals

STEPRRLY
BB ledd pSule* K5 a8 s st 5 rﬁiﬂ Cled Ol aglin N JSS
Roma VF auls: *
F. oxysporum f.sp. lycopersici : **
JU)].L» )lJL;'}J | u&‘b Q}A)T u.ul.w\ A3 /() c]a.u BE Lol o3l QL&.» Lolea n..é‘}‘/;- l; LY L;.'.LQU}:*" -

el LSSV e Sls s s -

Coas) ol

gl bodkd S ale * (K 4z 85 5l J b T Sl e Y IS5

Roma VF vl *
M. javanica : **
Ju)l.,b )]JL;'J.A g_ﬁy\:;-] u.i;lb Q}A)I whﬂ‘ B /a C}a.u DL Lol o3l QL.L.; Lilea g_éjjy- L PLY Lﬁud):‘” -

el LSSV e Sls s a -

V¥


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

SR T ST KWy N P { O VY B KPR JRCH S 1P

40

e
H

30

S0l

/aab s/
In

20

ey

i J

10|

010, 5= Qe s
0

aals

(e by

ol.a,'v.a FhE S giled —**EJ\S Lodd 254l *u.{a,a u}f 53 HlaeSt S L (..5};] b anlin ¥ IS
Roma VF vl *
F. oxysporum f.sp. lycopersici : **
M. javanica : ***
LIl e Mzl SSls O3] bl 5 70 e 03 Llodd o3ls OLES Sles By > L oS o la0 st —

el LSSV e Sls s -

S

B9 0

Aals

(5950 ol

w55 5 g Sl 30 ol Pl ekt sS85 ST 5y 5T e e ¥ S

Roma VF auls: *

F. oxysporum f.sp. lycopersici: ¥*

M. javanica : ***

Il e M STl gesT alil sy 5 70 prlaw 53 e esls 0L diiles oy b S el st

el LSSV e Sle s s -

VO


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

WAV Sle / (D) p g 5 Jor esled / @235055 Jla [ (grb palia 5 (5555108 058 5 psle

g o S L o1 L (G5 Sl ey 5, 10) 5L
Gla il Ty o5 Lew 35l LolS osSale jlas diles
sS4 Cand (il WS L o/PY 5 0/00 (o/FF (o/YF
oS Sl 4 G i LB 28 5 e 55l Lol S

By e JB LS B L

&

—=
J=5 U sl Sl Ol el 518 5b0les
gl s rw'j ol e Wl ol sdalin LG laas)
plasil Jol 555 Oleen SIF. oxysporum fsp. lycopersici
OF W3 & 5 005 ooy 535 03 el Sdlad Ol S 03 8
Cdlad Ol e slio 313 5 o 55T i 5 s 5 A8
35 ek S s a8 sl 0L aals 5 ks 0LS s PPO
b ) Pl S PPO 3l gy 5 LB e olS
5 01 Ol Ml 3y ol Ly o M5 S50 5
Sy e BB (706 ahs 4 WD Slogd L alie

Lol apSale Shlesl Slotel s 4 s il
S oS - sl ol 8 s 5 blanad i o piles
ar S L ,S e el ol - 26w s Ssli Sts
e 5 S rlge 5 oS 121 4380 S 3505 55
B 1 (1)) a8 e sl [y shon g it el
S 55kl 38 5l dn 55 Ll 25 e s oS S o
i adlaie s Ll Jse sladshe 1S5 55,5 L Ol oa
8 slaias b anmlie s 53T b Ol s ol 3 5L
L oslaas 0lej ol 31 OLES g g5 hB 5 L pems 2alS
3pled andis gy 8 5 olS slad e Logled Jale gy,
5330 ol 3 PPO w5l C s Ol a5 b AL e
S 5B e bl i ali L 0T alie 5 dn slajs,
e oS 5 L il ol b W, ol 536 s 5L
Ll e (..Jm 5 o3l

=51 Ol dsbo o dis gz 5l S ol o8 e
e 3 Ogmaldoy a5 55 b Ol ea Js ol

35kl 358 51 dmy 55,10 ZLU L elS g S ale sl (7
sdd o Sale) dals b Jsl 55 53 eyl cdled Sl cnl
g A lasay by Sl e SV (56 L
b als OllS s &S Jl= 3ol 2als O Ol =
335 0% 5ol Ol (Ll s pme ST L Jlge slags,
Sl Ol e BNt (e IS) A (peak) ST 4 gy

O) K5 55 s sme Aals 5 las 55 w5

35k 358 31w 50, VY 20 L elS oS ale Sl

dals L (@ pls) Jl 5, 00 p—:)J b Hles opl s
ab S) Sy s me S (2 b akd Ly Sale)
oS I 03 0l DL LAl ey 5w ey sbasss b s
ol 33l Sls gme VI L Jlgte slags, b dals OlalS s
(5 IS) sl ol

ST 5 o 5T a0 55589 A s
slaasl ol sdalis LBV IS 53 a5 a5 S Olan
S Py PR N UL IEIS]S VoL { iy W S Ve S S
53 O s sdalis ol ol ) 4 (Sl sl)
CAbts sl OLis Ll Culsess 5 KL 355 ple boass
el a5l b 2B lie 53 olS Cuaslie 55 ab g e 555
/PN @Y7 gla Rm L Slaenst 3 sl o

A e b Gl ailesT cul s o/8Y 5 /00 (o/FF
oSS L e/PY 5 o /FY alsnl sladsl b OlalS s
Lol S oSale Jles 0o o8 Jls 55 ding edalin LB (g 28
L Al ) e 3t elss el by g 0
Shls o/¥Y 5 0/5Y ladkil 5y a5 LB Culis ghls o/
Stz o/00 5 o /Y8 Skl 5 day 3 s alie 5 i

LI 13 g a3 53 5 s Cals
L s a5 LS a5l LelS oSl las o
0L 55 o edalie |6 x5 B culis L a5 o/F)
ol 3 3m Il oS s U O L e /RY 5 o/ FY S

3 G)u sy 4 oLS wSule s s as el Jl?' SR

\V#


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

it Jol5 3 S by 3T b A 5 S S ks allles

RraRE]

JL-_-3

5 e [4kds [ e 5

0V0 s s s

(3 aats

(5950 ol

w0 el 3 g8 ) g 50500 FE B L ks Sl ¥ (K am € 55 ST 5 b 5Tl el 0 S

Roma VF 4z |5 *
F. oxysporum f.sp. Iycopersici **

M. javanica ***

Il e ) SSs O a5t el Ly 5 70 alawr 53 cdilad o33 LIS Adlen g b S a0 st -

el SIS Ve Sls e a -

PR

0V0 s i ys i
5 ke (43> [ o 4l

(a5 ol
w5 s 3 5l e SY) FF LB L eds pSale K q;,;jtwuyd\gﬁ}si b gl . 5 S

Roma VF 4z |,

*

F. oxysporum f.sp. lycopersici **

M. javanica ***

.L»J\Ju Jb&"u | u&‘b UJA)T LI”L"”‘J" B /O (-94“ BE Llodls oala uLwJ Lolea ‘JJJ" L» Ly &uu-’:"” -

Shasls JLS oLS ol e Wl gl o555 sl ol
L5yl s 5T e 8IS ar g b Sos b
L oodzas falS b g s glad a8 5405 54y 50 Jlax! ol

Aas 1Al 5T pl ol gy glaedS 5 el
L olS pSanle Srlesl Shadel s 4 ol bl

‘W

Cﬁw‘)‘ﬁ\°w<3gﬁbv\§jﬁ -

Loled e slml | = Bl 0l cpl 53 5 5kS Llesls oLis
Sl e gled aS ol am arg L s b 5l 5 (YY)
j.X_.Sk;anLLLA‘A.l.\:JC,.@;—L«:depd)lm(a—\/)éij\m
%l}-w‘éﬁé)‘@‘bcby&i)l}%“uﬂad_’lﬂﬂjﬁjé


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 |

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

VWAV Sle / () p g 5 Jar osled / 35195 la /(o milis 5 (55,508 095 5 p ke

Rm

0.26
0.31

0.44

0.50

0.63

L

by

C D
0
o Stackig gel

Ll

! Resolving gel
R

SX Ao 5 S50 Gl 5s ST 5 a5l o 55580 AN aglie LV ISS

Clad il g dals diles o T b Olpe 5 e
s cadls sy 256 G 3 s s day slasss b e
ploml s reS o L (0B Lo Salo)dals 4
g Ay aslsl wis 5, U m-j e il s S
S Ry il ) 55 (s Ay 555 Ol S
Sladsb 1S5 g0 L islas Oloj ool 23l alS
Al GLalS 53 (Y 5))3 s 3 bl andis g5 0 5 Ll Ut

55 ol a6 s Uy 3T b 1580

T8 % olS Coaslas EalS sl 53 adys 08 Wse s les
Sl o s

35l bedd pSale alis A

(2sSule 05) Wl olS ) B

B Ledld oSale ol wiy, C

35l 5 ol Leds o SaleolS a2y, D

Sy ol 808 W5 5L L oS w5 S blecud e o3 g5l
5 b5 e ol = 5 5U5 Jols 53 L 5 635 PPO s
(LS 55 1y S Bl o5 ol (5 3 5les 5 05
So2o 4 35l aS 55l 3 e 50 Jlax| pl ol e sl
Aas 2alS olS s 1 eyt e
ssbaasle s 2B L LS osSale Shlejl b
LS s gl s}_a;)u«sf,;wuasm LS Olejen

rl_>u‘ G)L_; Ja.w}.; el:S/ 4.:.!}‘ 6\.5.“ an;Lq.; S r&)é& g

VA


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

it Jol5 3 S by 3T b A 5 S S ks allles

Il i s plad 4 Ceaslie s Yot ol by s S I
onl posdhe il pad SIS 5 s 5led ey OF s 5 3510
Gl glyls Les 55l Jles 53 50 o/F 5 o/FF WL s
50/ ladsl 5l S sy oo Sk 4 aS 5 dals ailes
R IIP PCR CCIIY

ol sdalics 0B La ilesl ol = 548 sbOles
B s = L 2 ) s ol 36 5 5l
#1s Sl Tl msl al Seal a5 L el s s
Caslis EalS o e OF Cllad el plply A3l e ol S
A ol o sle Jelas o asd e Solen blis 53 olS
508 olos gla STy akias 2alS 5 5iles 3525 dew o0
il a5 sl Sl Sos b 2B Blie s aslis el

4S5 opl 03 S blaal Silesl ol 5 IS 55b 4 4l
oy ol gla (S 5l 2B 5 olS - s slel Julas
Dades Sl
Ladgho oS LAl Olej B e 358 w350 53 5 53ked =
o S e ol L) Lad gl 3 1 (o223) o JBla-
e Sl SO asles OF Jolie 55 oS 4S (5550
(1Y) ez ol 0L el o Se
s gladsbe 3 o35 slml Blas o gl 4485 0y s -
sl an Ll Jse Jsha (0-V) 350500 3ldns 5 ol slol L]
Ll gl el 5o 1) S e Bl (g5 o silel a
il o bl oS elis e
o b olS ples b dis) g5 4 kel Vloz! -
2y oS ol Gl sl o se 5 0050 D]
b glag ol Dbl Ll o pe 5 5led 5 s LLs 1A
53,5 e a6 5o S s

sl G (S8 o par 5 gladlas 0556
Slallas pl oy (mal oz ol olS ls (slapeilSa
s 5 5 e b OT Bl 5 aes cnl 53 eSS
AL we b 53 Pl 1ol i, il o 3 5led

\v4

vw'J ol s malS g s e Sl L OT Cdles
wlss 5 Ll Jse sladha S gard) @i 555 53 PPO
el s 5 sm s s ke L eaias 0l Gl
23
558 5l A s ol 0B L LS oSabe sl s
a3 5 Olye o0l Sl sl 5 s s s led
Sl I e 3a, B s A ST (oles @ 2,B) dala
syoms b 4 3 20 by O sl W51 50 S
el edlad Gl e Olizes 3 5Lal Jlnb
S Cdl s V—l)j Sl ey 4 0T s & Js s S
T edlad 5 g 2AS L 0as sl ) 36 Yl
dr 53530 oLS @ 206 oSule Sles 02 0y a5l Jl s
el s S 5 Al Dl o p 0 5l 358
o L Bslas as Ol ol sdalis 5 las Ly
LI ST A3l o 3 5led s i ST 5 Ol sl il
5 sa5 Jlasl 1y oS olis sl STy S o 5 Cunslin 2alS
35ed 358 5l dm 55, VY olS @ 2,6 o Sule Sl o
s LelS pSal sl wlis Ol b el ol
3l I3l 0 e s b s A LT Olees sk w55l
S gy Ll 1Al s OF Jlis & g sls 0L
O b s s 35l (M8 al o b Bslan 0o
ozl 45 55 358 5l dmy 53510 o310l & 5T Cdlas
el 533 plas W 28 Olge Lo i Ol e 51 (20
b sl o 5055 A s el 1S b0l s
Sl W OLALS s il stalive 16 Sl i3
(/7Y 5 o /%Y Ladl) i i ab b 4 PPO 5
Ll opl b L5 € 2B L olS o Sale sled 55 s
oMY ande slalil s oS ols OLES 4 g B )5l
e s oMY Ul s S Ll S e/0e 5 o/Ys
A ST 0T s Sl L olS oSule 53 5 00 Culbiss

Db ool 5 a5l LolS oSl e 52 &S pl w ez s L


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24763594.1387.12.43.15.8 ]

WAV Sle / (D) p g 5 Jor esled / @235055 Jla [ (grb palia 5 (5555108 058 5 psle

oslaiul 3 g0 cb.o

L3l 55 Fusarium oxysporum f.sp. lycopersici S5 b ax S 55558 (S3,05 Golew A oy o MWAY.D (Glmlo )
SS53 0,35 s LS Sl iige gls GlaeusilSa * 5 o)z 5 Meloidogyne javanica +iy, oS Ul b
Ol o8l (g3,5LaS el ( alS Ll (g les

S Uge 3 5L (5 hlisin ol n e B anlllan DYAY ((llams o o5 el s s el e slmlo Y
Ol 5 (Fusarium oxysporum Lycopersici) L}ﬁf‘u—}f slisd S35 ol A 5 Meloidogyne javanica))

W‘?"—\VO() Y’? uQ‘ﬂ‘ (5)‘))“ rj.l& &bu G)G “ eL:f DL JJJLM ‘d.:.w_} ‘U ol JL}LA‘ WLA&- QJ..;A w

TP N alS lasolen O 500 Okl 53 (b a8 (S5 Jolo p s l5 58 558 05 ATVY g Gloma Y

4. Abawi, G. S. and K. R. Barker. 1984. Effects of cultivar, soil temperature, and population levels of Meloidogyne
incognita on root necrosis and Fusarium wilt of tomotoes. Phytopathol. 74: 433-438.

5. Bradford, M.M.1979. A rapid and sensitive method for the quantification of microgram quantities of protein
utilizing the principle of protein-dye binding. Anal. Biochem. 72:248-254.

6. Cauquil, j. and R. L. Shepherd. 1970. Effect of root-knot nematode-fungi combinations on cotton seedling disease.
Phytopathol. 60: 448-451.

7. Davis, R. A. and W. R. Jenkins. 1963. Effects of Meloidogyne spp. And Tylenchorhynchus claytoni on pea wilt
incited by Fusarium oxysporum f.sp. pisi race 1. Phytopathol. 53: 745 (Abstr.)

8. DeVay, J. E., A. P. Gutierrez, and P. A. Roberts. 1997. Inoculum densities of Fusarium oxysporum f.sp.
Vasinfectum and Meloidogyne incognita in relation to the development of Fusarium wilt and the phenology of
cotton plants (Gossypium hirsutum). Phytopathol. 87: 341-346.

9. Fattah, F., and J. M. Webster. 1983. Ultrastructural changes caused by Fusarium oxysporum f.sp. lycopersici in
Meloidogyne javanica induced giant cells in Fusarium: resistant and susceptible tomato cultivars. J. Nematol.
15:128-135.

10. Griffin, G. D. 1986. The importance of nematode resistance on the interaction of Meloidogyne hapla and Fusarium
oxysporum on alfalfa. Phytopathol. 76: 843 (Abstr.)

11.Hussey, R. S. and K. R. Barker. 1973. A comparison of methodes of collecting inocula of Meloidogyne spp.,
including a new technique. Plant Dis. Rep. 75: 1025-1028.

12.Kroon. B. M. and D. M. Elgersma. 1993. Interactions between race 2 of Fusarium oxysporum f.sp. lycopersici and
near-isogenic resistant and susceptible lines of intact plants or callus of tomato. Phytopathol. 137: 1-9.

13.Mai, W. F. and G. S. Abawi. 1987. Interactions among root-knot nematodes and Fusarium wilt fungi on host plants.
Ann. Rev. Phytopathol. 25: 317-338.

14. Mohammadi,M. and H.Kazemi. 2002. Changes in peroxidase and polyphenol oxidase activities in susceptible and
resistant wheat heads inoculated with Fusarium graminearum and induced resistance. Plant Sci. 162:491-498.

15. Nickle,W.R. 1991. Manual of Agricultural Nematology Marcel- Dekker Inc., NewYork. USA(1035 pp).

16. Ogallo, J. L. and M. A. McClure. 1996. Systemic acquired resistanceand susceptibility to root-knot nematodes in
tomato. Phytopathol. 86: 498-501.

17.Porter, D. M. and N. T. Powell. 1967. Influence of certain Meloidogyne species on Fusarium wilt development
influecured tobacco. Phytopathol. 57: 282-285.

18.Powell. N. T. 1971. Interactions between nematode and fungi in disease complexes. Ann. Rev. Phytopathol. 9: 253-
274.

19. Schindler, A. F., R. N. Stewart, and P. Semeniuk. 1961. A synergistic Fusarium- nematodes interaction in carnation.
Phytopathol. 51: 143-146.

20. Walker, J. C. 1981. Fusarium Wilt of Tomato. The American Phytopathological Society, USA.

21. Williamson,V.M. and R.S.Hussey. 1996. Nematode pathogenesis and resistance in plants. The Plant Cell 8:1735-
1745.

22.Zacheo,G., T.Bleve-Zacheo, D.Pagoda, G.Orlando, and R.D.Durbin. 1995. The association between heat-induced
susceptibility of tomato to Meloidogyne incognita and peroxidase activity. Physiological and Mol. Plant Pathol.
46:491-507.


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.15.8
https://iutjournals.iut.ac.ir/jstnar/article-1-830-fa.html
http://www.tcpdf.org

