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Abstract
Keywords . ..
Biological ol E Root-knot nematodes are among the most destructive pathogens limiting crop growth and
ha'?cﬁﬁ:;? g‘;ﬂ,“’ ' Lar\?agi productivity worldwide. Given the high costs and the adverse effects of chemical control

mortality, Tomato methods on the environment and human health, alternative low-input, cost-effective, and
environmentally friendly nematode management strategies need to be developed. This
study was conducted to investigate the effect of some plant extracts on the root-knot
nematode (Meloidogyne javanica) in laboratory and greenhouse conditions, as well as
some growth characteristics in tomato. The experimental treatments included extracts of
plane leaf, daphne leaf, leaf and green husk of walnut at five concentrations of 0.5, 1, 2.5,
5 and 10%, and atomic nematicide and control in laboratory conditions, and a
concentration of 10% of these extracts in the greenhouse on tomato plants infected with
nematodes. The results of this study showed that different concentrations of plant extracts

Received: 30 October 2025 in laboratory conditions increased larval mortality by at least 2.8 times and at most five

Revised: 20 May 2026 times compared to the control, and nematode egg hatching decreased by at least nine
Accepted: 9 June 2026 percent and at most five times compared to the control. Also, the green husk of walnut and
Available online: 10 June daphne leaf extract caused more larval mortality and less egg hatching compared to plane

2026 leaf and walnut leaf extracts. In the greenhouse, the number of galls, the number of eggs
in the roots, and the number of larvae in the soil under different plant extracts were reduced
by at least 62, 71, and 52 percent, respectively, compared to the control treatment with
nematode.

Cite this article:

Azizi K, Karimi Nasab S, 2026. Effect of plane tree leaf, daphne leaf, and walnut leaf and green husk extracts on the root-
knot nematode Meloidogyne javanica. J Appl Res Plant Prot 15 (1): 55-63.
https://dx.doi.org/10.22034/arpp.2026.21947

® @ Copyright© 2026 University of Tabriz, Published by the University of Tabriz.
This is an open access article under the CC BY NC license (https://creativecommons.org/licenses/by-nc/2.0/)
Journal of Applied Research in Plant Protection 15 (1): 55-63, 2026
ISSN: 2383-1855 (print) | ISSN: 2717-3178 (online) | DOI: 10.22034/arpp.2026.21947


https://creativecommons.org/

;ARPP

A\ F-0)00-7Y :()) VO ém}aaw 59 «5")?)6 LSL"‘&”S}S.
(;u..b"' 93 Ao

6@; Al &'Wﬁgo; 090 o S gd 9 sf).g &Sl S oyl J).g e, lac S0
Meloidogyne javanica

. b=
o (02 )5 Sl T 3 )85

ul).:l ‘alﬂ oy ‘UL....‘)J sl ‘6)')5Li5 suSiisle ‘é.u).: ol 09)34

HAZiZiKO@IU.AC.IT 1 gimo oo g5

VESO/ YNt il

VRO VI S5k VECF AL il

ouS

20 85skiS S¥game o Slas g ud) oaiiSogacme (gl lers Jolse (i P 5 n et 5| (Meloidogyne spp.) sy o5 Wse glawsles
slaylSal, 5l oolinwl wlo Glul g G jlanzme p olond Slaghs; o5 Slowo 5 (o9 djan 4 4z b dig 00 Jled 4 Jlex pulpw
M. 25 aiy; wlei 59, 2LS laojlas 5 (Fp 0 )5 Jl quyy pshite 4 Geiod (nl sl (59,0 Lailed Sy e sl N0
slooslas Lol Giolosl sloles 8,5 & y50 (5,845 55 olS g0, slodasls 5 p yuzmen g 43S 5 aBislesl Ll jo Javanica
Lyl jo aals g 7 Spasl aSwsled g 1Yo 5 2O AYIQ N Seld cdale gy 10 99,5 oge e Sy 9 S aidls Sy gl Sy
Ao glackale as ols lis gabod cpl bl o wled & o¢9ﬂ N84 68 oS (gg, AlxlS o SluS 5 len TV cdale g Gali.;‘;.‘“uﬂ
i iSTas 5 78 8> g wiols il anl & Cons |, lag )Y see 5 Sya iy s ST 5 iy VA il olSiiylejl Lyl 4o Lo lac
Gt 9 WgyY il je 9 S ye Sl aldls o)las 5 995 0500 o Cewgy ojlas (izres (8L AalS walh 4 S wiled 035 5
sbojlac lad cow S 0 )Y slawi g ady; ;o o500 ol (JIB sl 4lS j0 a0l 50,8 Sy g Lz ojlas 4 Connd Wiles iS50
do 2LS 0l s jali  alise slojlac 30 0,50 0 a8l malS LAY 5 VY PV o pa JBlas Wil b sals 4 cod Galise
Wk oylae a0 wiled 4 00gll Jlas 4y Cus ol s ) slaasls (Al el oo lac

Y e 9 S0 o (K parsS (JB (s JAS 0B )i gialS lals

sbaiss oo Sai,, slbwle .ai.s (Meloidogyne spp.) doddlo

3ot 4 Alg e aisS b gaezme jo aS Wil alise
Liu) asilo ool o)y 9 (£l sy alises o5 Yo v e
Clsgzge l Sl 5iee o oS ol el (etal. 2020
o] OYgame 10 jialS 4 e asles (ol g &yls 18
51 .(Oka et al. 2000; Hussey & Janssen 2002) s oo
M. 655 @ Ol oaSam, wile sloaisS o sl
olS 28T cuul ol a5 sged o,Lal javanica Treub, 1885
0S T agie | sux sl 5 osgdl 1, Sb o o)
slawiles a5 sl ooy 0,41, (Khalil & Darwesh 2018)
SlS XY B 1, Slez s o (iarsS wgi (b Tty
(Sharma & Sharma 2015) wias
“olesle slaylad g lao s fal¥l b g o laJlo 5o
5 Cemjlarze | cblis (g5 0lS DY gaze p O)llas slo
pyoms | oolitul galS (olié OVgame S S
5 oblS leblix 6ln (g S by, 2Rl 5 aberd

J Aopl Res Plant Prot

Solanum lycopersicum L. ole ol L 55,8425 oLS

Dy e 4 Lis (65,0laS DY game (niee I (S
Dt oYY o 33 5 Opekon VWP ol b S jbersS
Lol ools plaisl 095 4 Ol sao Gy 1) adgy ol
VTVYNY ol Sl e (Speess a5 Bl )
Yo SV L co s a S el oomciesVll g i oo (sl giS
Nl |y (SiiarsS ay iter oF Osekes 1Y
Al Olime oo Jlo (55,5L88 5 ,b)lss ool el ol
O Ogdee YoTY 00 VP Y Jlo o o) o (5,848
ol s 5 (S5 azsS adsi 5l oi5y (FAO 2025) ol o5y
5 ns 7B it gl bawg Jlop Lis
—Gile e 5 alss 5 o selual Lyl s (BT L L S
5 OlusleS 4 ly sz g B Ooles 5 wig)00 o 3l 50 o
2P 3l (S S (o8 JenS o )9lS slaidl 4y S 5k 4
JFSCIVIRRPICCRRE K SIS S

$




(VF-0) BO-FY «(0) 10 350l o (0, I slo_iags

oy

Jhx S oslejlac oolaiul L M. javanica o Sady,
Daphne ) asls 5, o,lae 4 (Platanus orientalis L.)
G Cowgy o)lac g 90,5 5y o,lac (mucronata Royle

Sl ooy aizls , Juglans regia L.) 50,5 og.e

b pg) 9 olge
SmSojlac 5 olS digei (55 /rax

Spoadls Sl S ol slaolas ags cu
ot Jad bl )3 995 oge o Cewgy 5 935
Jolme L 5 wins (5 pslaaz b y) Gl ol b 0
diges g Wad Sz g ool gt /) o S S e
ad,8 18 ansl cos UV olSiws ) iy Jebcds Cy>
Sheas gl o8 pom a phidl (B ol abs &) g
Pl e 10+ olyen 0,510 Gl glayogy 5l S e
Lol @0 G 9 00l aBu; 00l byl )1 J21s i
b ools B St s, el VY Ske 4 g i ugd
i oolitl Jale az b 5l loojlas 53,5 Glo Cyz aizman
oSiloj] (glos Ll o (az> /iy /)¢ ojlac
ol g 4 5 B (555 T slos 50 5 w0 (5 lee
PR3] slapygesl 1o 5 4 ol 5l ke slac ke s
28 5 108 solatuwl 0,50 slaslS

lod dugi g loli

5l s2,S i, Sl 4 eogll (K5 8ax 55 olS sladiges
& 5 Sxsleer gl il sble s ol sogll g l30
S ST G,k 5l wles il alls s 5 e olKiole;]
9l 18 (K ez slalis jelate (nl 4y 85 plsl o35
5o bylals g cnS Jhw 05l S slaglals o ULl
150 dlsg 4 g Wl (6,105 o5 sile ax o YA XY gl
st 2S5 Gl 8550 Comex Jgax by iS5 wiles (all>
o Ll 5558 gl a4 455 s ol g
Ay, Sled Hais [0 (S 31 asl) cole slawiles
e 0SSl oslainl b g 4y Jise cpl 5l ool G o2
.(Karssen 2002)

J Aopl Res Plant Prot

B ] 00 )‘0)5.‘;).3 LS)"‘“‘"" M‘ )‘ 6))51....5 UY}.MA
oads &)l salize sla iy, (2,5 Ay, Wla S aiw;
o5be shol sla sy 5l (e oy alean J5S ool
w.u.u) g.)‘).la? » os)l.c 0‘5.0 u.)‘ o.)}l..j o).g)lf w‘ C}.‘GA
ol p3Y gyl 5l o LsT ST, rals el wilgs o  daumro
2L IS slawiles J S sl 5550 5 oz slagss, &5
e sheS Sl 5 celie lahy, 5l (S st il
- oo T slaolac § lalS 5l oolaiwl o Fais ;) slassles
5 Sribol See 2l 4l oogdle hg, (nl ik
5 4S50 olaidl bl 5l a1 S lasle
osliil (h9) 9325 Shlo (raizen g Wbl oo 48 potyyg e
b glyls Jle olals (Qamar et al. 2005) sil oo Sl
oo ST da sl asle el slacugla 5 glos s
A gxnl X9 Ghylo aSl Jdo ) olge (ol g Lrasles
Wgdgod Cemilme (S35l Cage 5 0o pliaies
bl Jd oloS 5 g ols ool 5l eslaxwl (Tripathi 2005)
s ojlac 50 0,50 yo il wlados (Trivedi 2003)
Aoz 3l il o plosl 2,5 ais ) laasled J S 5 LS
u..\.JLﬁ K9y ‘SEL.f 44; W Sis 9% 9 O)L.a.c )_,..:L
Kofoid & White, 19194 M. javanica sgs  yw slag,¥
LS (59, » a5 ¢ B _iulo;l bl & 0 M. incognita
a5 oul amis g aS 15 pwyp S)se (K8 axsS
9 ol e Gy S Se Sy clae (B 5 slajlas
Zandieh Shirazy & Karegar ) cwl ails wles ases
JeiS 1 (glay T gl a5 ol ol asiee (yizes (2019
S 00 (ifee ol W5 VA (o 5l ed8 g b
asg M. incognita ¢ M. javanica 5 aiy, sloasles
oS ad oo oliass Ko o (Hoseinpoor et al. 2025)
3 Syl gl Glixe gloadale L bgly Sy o)las
o S e o g Bl 2,8 Ay, Wiled i odgi sle 4SS
b (Hashemi et al. 2017 ) sgd oo wlod S g lag )Y
29955 0900 o Comgy 9 GRS (S iy (lalS o )las Sote
Cowl 0l azie M. javanica o5 aiy, Sle Ju8
J& o .(Alikarami et al. 2017; Naserinasab et al. 2020)
S g Gy Jre ewloil GbalS Sl (Sl el
u‘))‘ 9 4.»_9;)‘)5 oolawl S)90 9 .\.Jy GQL.f (_gl_md‘f..pl.u

(Ogumo et al. 2019) ool azils basles J 8 5 osllae

$




OA

vl S sloojlac 5L/ i 005 5 51250

L boolas s suilisgy alolddly ili 5 ey 5 Slowy] sy
Ve ke 4 als e g0 b ) cdale b aSasle ) - el
o Loss 08581 Al yo sl ity adlal lanluls &y ) Lo
SB35 ) o g b plowl (S B4z Las CuiS a5y, e
G o lolals bl cuis 5l as o 1,85 suze ole S
@l 4 ats bplalS gl 420 YA 2 Y Lo L
s asls o pSosluil 4 pladl 55, A+l aw a6k
F 0j9 2l plal Sas g 5 059 A el )| alexjl alS
3o wled 4y bgyye Sla Ll 9550 )3 0l aly, S5 4
O leds & pladl A S5 a5 V- 5l lawsled 5,Y gl sl
s Sebe oy i aliws 4y oad gl wle
5 Sy o o sbml Sl I slasi i oSy Songs i
P55 S 09 Slapss gl jlas g wald 5)led at
ol holed Hussey & Barker (1973) by, 4 ads,
Sl Sy almsgay a; 28l 9,0 awiled 2bs; (izeen
HOOper ) 2,5 placl Jysésis¥o cpnsbagmd Jsbme b 4

(1986

olo] ol

3 e ) ool b bz slagyges] Julow g 4520
03] 51 oolizsl b o puSolee dulia § ol Y5 Joo SPSS
plsl eSO g (wWbly 45 5 oSl lasls sz
o

550 o 5 Spo Oliwe g locble Jlate T i)l 42
AC LT Ll o o5 o

olac g4 35 o0 canlice V ojlels Jaax j0 4 aisS len
a0 lac il jlam by Goe g 2LS ojlac clale (oS
o)las g9 bl il izen g wiled o> (o n Suis
9 2LS ojlac clale plate Sl ol o lac clale g 2LS
Ol 50 Wilad g9l (65 4 ojlac 7 dl 5l o loy Do
9099 Ygo iled 035 85 ljee 9 P30 o )Y e 9 Sy
Dgds on oddlice o Jxe S

Lyl o Gilisia sloylant Cout 037 Grdd Slien ooty
‘;ﬁ&s:f[oj[

53 e slajles Cod Wiled 038 Gy (e 9590 50

o 1 Sloo dunlin ¥ oo )leds Jgo 4 axgi b calizes slacdale

Whitehead & (1965) by, b og,¥ gzl 5l

LS 5l some (39 &5 O yae pay 28,5 ploxl Hemming
S Bl e xélE Jlws S3LaY SOl solanl
FREER SF I RPN ERERREIL S R
o> sl Bb S 0 a4 basles cels FA CldS
Wlod 005y log,Y ¢ o B0 S 518, 900 yoe b casads
Hussey (1973) g, b wiles 038 zl Sl .o (655l ae
5l o 009d] (sladin ;) a5 & g0 (pas 28,5 plol & Barker
e S lS g g 0dd dlsu ) (50,5 (9,0 ol b gl
OS85 U3l Sl gimme aiBo a5l e g oal 4Bl T4 VY.
Loles g oud didn ;o B0 0 g e &0 sloSdl (65, o i 4
;.)Tlgjcd.;b s, oSGy e 800 S s, dlmw:'r.l’
G 3 oolanwl a L(bp.?u g odd odslw, a4 lade
S 90 dlawi Ll el 5l oolaiwl b 5 ouds 08 5o o g led

oS patia jls

2Calej] gesT
Mz 529 ket TV L (Bolai Wl )b B jo g,
Sy oskas jl s Sle o5 alRilesl Lulpd o IS5
S gy 0Lt 30,5 s ojlae widls 5y 0l iz
s TN o L XIS N el el gy g 99,5 esee
L,l <5 ,% (Abamectin Aria 2% SC) Sl 1S wsles
w bl dals 5 1) GBI b ) edS Ly e
Fasle b jhs A o slbSiis g8 (shaiecnl
g, yee 9 Spe go3] )0 ¥ Ve D (g5l (gpmilinsges
5 Sy end osliial 035 o, (93] 59 050 gl 5
& 9 59) 4w 9 99 S Sloj o3k aw 3 wiles (lag)Y e

Dl (o) 59y SR gl e Sloj o3l a0 oS

Sl Siles ]
saSiils o VFYFF e o lalds ol
a sl Giolesl .8 &0 liw ) oKl (5,9liS
oghie (ol ol el LSS lex b (Bolas Sels Tk Gh9)
555 5 dmle (y5 50 S Lo Sla oIS o (55,8 azsS sl
S ebdS Sl el alsls VY Cons 4 Sles oty
b Sorilimgm IS 2 4y (52 azss clas s 5l asis
230,5 a8lol ouls Fu ya3 o3l Wiled g Y g 028 YO« © oo

Bl S )0 (6 yieniilu 50 Gos ;0 0,0 duw &S O g0

J Aopl Res Plant Prot

$




(VF-0) BO-FY «(0) 10 350l o (0, I slo_iags

04

LalS aals a4y Cond T3 5 VY Y 1) 0 oomlie
S YID 5 TN el Sl o (0 comlie w35 Fu
e Comgy 50 @038 S GhalS il iz slagle;
L S bed )0 055 EE el nyieS 5 93,5 osee
O Gyl g B TD o LYV cdale o gl cnnlic

s ool calises Lng)LQ.:.?

075 G Oliee o9bise ey B 4z ye a5 ol i
ey Oley s 1V e e 50,5l lgi e 5 298 00 yeS
adly Sy oslac o laailed @035 7,85 (pyieS il 1o
e 0 aall 4 S 055 R Glie) Sebse eualie
Oloy yo e ld cdale jo 1036 Fu 85y yidion (Cel a8l talS
alls 5 93,5 Sy L Spolas 0 mdli lan 5, cia

Meloidogyne wiles o255 oyl 5 poo (o 9)¥ oo 5 S e 2 Oloj 5 CBle wojlas il (slalos hlie I (uilyly s ) Jgor

Siley] Ll 15 o javanica
Table 1. Analysis of variance of the interaction of different treatment of plant extracts, time and concentration on second-
stage larva mortality and egg hatching of Meloidogyne javanica under laboratory conditions.

Second-stage mortality Egg hatching

Source Type 111 Sumof Type 111 Sum

Squares df Mean Square Sig. of Squares df Mean Square Sig.
Corrected Model 145766.061* 59 2470.611 .000 78144.2442 59 1324.479 .000
Intercept 801734.272 1 801734.272 .000 155702.422 1 155702.422  .000
Extract 10659.306 3  3553.102 .000 8664.111 3 2888.037 .000
Concentration 119904.367 4 29976.092 .000 51535.244 4 12883.811 .000
Time 4678.411 2 2339.206 .000 8654.711 2 4327.356 .000
Extract*Concentration 9725.056 12 810.421 .000 4506.000 12 375.500 .000
Extract*Concentration*Time 260.056 30 8.669 1.000 2250.556 30 75.019 103
Concentration*Time 538.867 8 67.358 .047  2533.622 8 316.703 .000
Error 3954.667 120 32.956 6421.333 120 53.511
Total 951455.000 180 240268.000 180

Corrected Total 149720.728 179

84565.578 179
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Table 2. Comparison of the second-stage larva mortality and egg hatching of Meloidogyne javanica under different
treatment of plant extracts, time and concentration in laboratory condition.

Treatments J2 mortality Egg hatching
Concentration 24 h 48 h 72 h 3day 5day 7 day
Daphne leaf 0.5% 17 22k 29 37 56f 791
1% 32n 419 49°f 35N 48f 549h
2.5% 76° 82¢ 88" 17¢% 304 459
5% 83bcde glabc 982 3ab 16bc 24bcde
10% 903c 962 992 12 42 62
Plane leaf 05% 270 33 389 320N 55f 72!
1% 291 35 4519 36N 53f 68h
2.5% 429" 51f 58¢ 261 44° 549
50 78de 85<:d 94ab 17de 23cd 3ocdef
10% 93%® 982 1002 1020cd 13%¢ 13®
Walnut leaf 0.5% 17 24k 31h 47 679 e7h
1% 231 291k 389 45 51f e7h
2.5% 47% 55f 60¢ 24° 274 3q0ef
5% 89abcd 9 4ab 902 11bcd 14abc 16abcd
10% 978 100@ 1002 3% 42 52
Walnut fruit 05% 409 477 56% 29fn 34¢% 407
1% 54f 65° 78¢ 15¢ 23 36°f
2.5% 8ocde 87bcd 94ab 8abc 11ab 23bcde
5% 93ab 972 902 gabcd 13abc 14abc
10% 97 1002 1002 42 42 42
Atomic 74¢ 82¢ 932 53 g2 13®
Control Bk 8 191 71k g4h 87

Values followed by the same letters in each column based on the Duncan test are not significantly different (P<0.05). The letters of
the columns are independent of each other and are written based on the desirability of the trait being evaluated.
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Table 3. The effect of different treatments on the height, fresh and dry weight of shoot and root tomato plants in

greenhouse conditions.

Treatment shoot fresh shoot dry shoot Root fresh  root Dry root
height weight weight height weight weight

Daphne leaf 672 513 7.6 22¢ 3.6¢ 0.5¢

Plane leaf 60 542 8.2¢ 20° 5ed 0.8

Walnut leaf 51b¢ 40 5.1° 35%® 7.8« 0.6%

Walnut fruit 57abe 47 7.98 30° 12.5% 1.2%®

Atomic 48°¢ 44 82 30° gabe 1%

Control-Nematode 37¢ 36° 6.5 18° 8.2b¢ 0.9%¢

Control 54b¢ 542 8.6° 38° 132 1.3

Values followed by the same letters in each column based on the Duncan test are not significantly different (P<0.05).
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Table 4. The effect of different treatments on the number of galls and eggs per gram of root and number of larvae per 1
kg of soil in tomato plant under greenhouse conditions.

Treatment Number of galls per gram  Number of eggs per gram of number of larvae per 1kg of
of root root soil

Daphne leaf 43° 3000P 945P

Plane leaf 42° 2625° 920P

Walnut leaf 65° 3033° 1400°

Walnut fruit 50° 2666" 1000°

Atomic 202 8332 2307

Control-Nematode ~ 170° 9175°¢ 2950¢

Values followed by the same letters in each column based on the Duncan test are not significantly different (P<0.05).( The letters of

the columns are independent of each other and are written based on the desirability of the trait being evaluated).
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