(‘5})3\—';5 w.lﬁ 4.1?'56) ﬁ}?lﬁg

\\|/ / VENY Ol £ o led £0 Aom
S gplS

10.22055/ppr.2023.17998
B oligs sl

Nlos 3 el el 92579 57 9 Sl g9l gos ST (53 ik 097 45 T
dg5u ols” yo Pratylenchoides ritteri

SN S
(@zizi kO@IU.8C.in) o 51 bT p 5 ¢ D J ol&iils ¢ K50l 03 8 5l sbel 2 G gua Ot 5% -)

\f.\/\./\y;jﬂ;\i@)u \F~\/~9/~V:¢éb_):'c.:)\:

sy

SBSslow 9 DBT fawgi OBLS pl T oo slod & Ol Sl (210 3 pao sl SBLS Aoz 51 Dbgu
3955 £l 3 (wyp cpl 00 s AL S uiks Jolgs ool dos 3 .5 08 0 5l S Ao D550 (SO )
W 5 Pl g 0 (S 5995 4 Bos S § g P! A PRI (6318 pdiged Cabius o) ool Cilliseo (SO 1
Slobd Al Ol yad 30 Vb ( F39IT b @20 3956 4y 30 &G .l plei! Pratylenchoides ritteri wites (o Lot
45 g g guigilgu ST (9 ok o 5 Sl ST b olitl Lo S GgedT g OT B 5 g
S b (ML 3T Tl 50 Wlod (991 (59 5 Mol Eabunn 99 5579 57 9 0L Al g 47 g ¢ 0D il D9
Mow celo YE 9 1Y Olo) 95 35 5138 38 1+ 9 5158 350 zdaw 93 33 & Voo CMP 35 Wiled dure 1o+ A9l
G 1ee e CM3 55 Wled Suie Ae+ ddgl S1uw b (SIULT Ll 30 Ol 5wl Wb coizmod D wyp slows
BAlod g0 9 5 po 30l duglio .l w1 slowd Jl o Cslo YE Olo) Do 9 13 531+ 9 5138 500 haw 93 5
YE Ol 30 513 38 Ve ol S 99 5957 4 D93 g0 g 9 5 g0 oyt gl 457 318 OL A Lo HT g0l o
Maw el 1Y Olo) 38 513830 0 Hlowd okl ddal Dg 45w 4 g3 g0 9 0 § (o33 V) slowd 3w sl
3 33 )+ slogd ! koS00 5957 4 D92 10 0 9 5 0 (2 ey 3 SIGLRIST 09031 53 392 (W33 ¥0) slosd
D93 (Mo 30 £1) 5138 100 slow oWl Adal Vg &5 gw 4 g g0 oy S § (oo AE)

Wlod (g0 § &5 g0 ( SIGT o Ui bo §T Mo 3190l

s ahdo 531 paas g

Citation: Azizi, K. (2023). Effect of wood vinegar, chloro carboxylic acid and sodium dioctyl
sulfosuccinate against Pratylenchoides ritteri on chickpea. Plant Protection (Scientific Journal of Agriculture),
45(4). 77-82_ httns://doi.ora/10.22055/nnr 202317998




el el Sy S5 IS 5 DS g il g ST (63 s o S e 5B 1550 VA

W5 sSh 2als 5 olE susy ety il
Sphe Bl o3 sl 5 JE S Ol (e
OWLE 3L Jss oumes .(Charehgani, 2020)
S Ly 2l el ol Sl b (K5 4 8
M. W5l 53 gbdy sl Lasli 5 Comer 2o
o») (Alesaadi et al., 2017) ..l ..x javanica
JS1 s me Sb s e L gy
5 okd 4l O S e S 550 (Ol s sy
Pl (g5, g2 ol S8 50 S5 )8 o i

b il Il 5 LT Lasl 12 s ritteri

b 995 9 3lge

495 bl (! Srinl (5518 g diged

33 353 sy P 615 pkigas (A ol o
3 S 03 Sl gl o gl Ol I O
S oslial b pam e glaBa) Gk 03T OLLS aty)
Lol #l Al gladiles L35 g e )
ES.L g U PPV SRV WO C I PRI PP PN
Ll T 515 o 03ls JLsl o pwalS 4 5 ot
SBAMNl g5 5| oy 3 8 g (ol g 58y S
55 S 3l o3lizal b ol ol ptal (sladiled ¢ sl
A adlae 5550 pnd b 5 e S A 4 Seme G5
S S o3Il 38 Seo Glo s 5 3l g o 5
o gl ST 5wl Sleslinal L plasil 5Y
e odd I slacames 48 (Pratylenchoides
A 5
Wilod o> gl

4 303 31 s el ad gl e 03,557 ey st 4
SN Ok ) Okl Sl Cale gl ) sl
P.ritteri 48 51 oV Conar 457 ks Ol g 150

Cgr aejr ST Sl (G)llhe s Ol s

-

doNdo

Slp @ 51 e sl OLS alor 51 DL s
o) S b e OIS T o e 4 LS|
OLLE &y g 4 Sl (gl 35 s 05520
2 #15 OBLE Sl ol b sy 5 L b
33 otr G 5 035 Fae S ol 5l o8 Sl
Parsa & ) Wlesges Wl (g),slaS sl olul
Ol J Sl Dlg 2S5 ko (Bagheri, 2008
S 035 S VFFAF Usles 1FA4-VFAA ol)5 Jlo s
105 Y s S 5 b e ol oS L
Okl (pl 53 2535 LiST 5 el 5 ASL (o Ol ()
Agriculture statistics, ) <ol o34 ,LSa) 0YPY
Pratylenchoides _.> ;I 4,8 sl (2020
Sher, 1970 , ;25 Sl 5 gl ,>Winslow, 1958
36 ks (Ghaderi et al., 2020) ..l P. ritteri
(D)3 Ol e I o155 OBLE I S sss 85 )
Sl o DU 5 e o) euS (el s
Majd Taheri et al., 2012; Moradi et al., 2014; )

(Azizi, 2022
PSS Gl b ojole g il gla s,
il poa Sl okl (fn fidy &5 555 or 0Lz
Do 43 4 2 g b .(Moosavi et al., 2010) ..
pyo 3l olitad Sl ks Lo 5 5 Lame 4 T
Copte Glp Rl Sl S ey abes
Cumagun &) cwl )5, A5 K slbls
bSL s s 2B s Sl (Moosavi, 2015
ol ol ol b tags Sy 5 s &S e
oaie s ¢SS s (Velmurugan et al., 2009)
VLS 5 O S u Calisee glacbile 8 Cul ot
Meloidogyne s 3 <, Sl 4 0T K5 xS
el Javanica (Treub, 1885) Chitwood, 1949



va VE Y Oltans ) Foylad (PO o (55,558 ale dlons) Ko 50l

3 dn 55580 5 Bk (65T 2T 5L 4 4t LIS s
r;}l:f 2 adsl Sl sl Lud Ssls oS
sl b 5 Calg 5 OIS L3 s Wl sue dvr ST
Gb e W5 558 8 5 Boled 5 ) s il
ol sl b yles 51K a6l R=PI/PE J s 3
ol (5591 xoz (SWodld (5 kT 6T

Glaals Lo 00T Sl eslizal b b Sl 4w lis
SPSS i3l e 5 55 (do)3 0 pelaws 55 (o Al SSs

W38 e VY O

L’

38 P ritteri Wil y Caliseo lus™ 5 Wl cyuand

SELLT Lyl
S o ahad O S e S 5 Ol o
3 ot 3 el US89 IS ol ksl s
Ol 5w 0S5 ) eld a4y OluS sl ST
Lyl s a5 5V 51 530 mhaw 53 CAS T
53 seS 5 aes 45 5l 0l () Jue) a0 leT
GBS Camex 33 g5 BB e 55 o Eslos
om0 ckoﬂ)J LS (6 09y odd CIJA._:..A
S by ey e e Gl DS 5
AF Oljen 4 ol YE Oloj 53 ol oSS 5 875 1S
ks g S e by pp e 5 5 e 0 a8 5 o)
Jeome S Ao 13 YO Ol e 4 el VY Ol 5o sl
S S b e 5 e i e lia 53 Ve e
Vot Olsee 4 Sl YF Olej 5o el oSS 5 S5 1S
S o S G b e 55 e oy a8 5 o)
Lo yd ¥ Ol el VY Ol 43 odis aal s
)t;yﬂ,;oujausmows,uT@u.;ﬁ
S S 555 el YF 1Y Ol 93 55 il o S

c"‘“)°ﬁjb°w4:-é"5%’ﬁ4§ﬁ“~uw9ﬁ

2- final population

gl Camem 3l Jist abdS 4 Cilisee a0 50T
i (G p Al eslitul Calizee W0 5031 (gl a5 ) 5m
o o V10 e 1SS i 3 48 50 4 sl Comesr OB
Al Sl e ey 0T ladilel 5 Ol oS
counting 05 1y Kl sl T 51 asein =
P. bbbl i sSKus S 6 il dlwy 40 5 4w, dish
S SAS 53 Ll Comer 5 Eoles OT ritteri
(Bezooijen, 2006) L esis
38 P ritteri Wk y Calidee Ol 5 3G s
BT dyl 4o

P. o , Calee SUS 5 236 ey 5k o
ol B s T ( a&alesT Ll o ritteri
3533 S 5 2 6l 0sn5T Gl ks gl ol Sl
,\ﬁ@,u}a,ah L 5l 030 bl pba
LatsLes sy i 5155, ¥ (Glaj abuols L lags 5 ol ploni
s fp Gb oo g 5586 B 8 15 ool 5,5
AT 05057 55 baslag 51 eSS s ol R=PF/Pi
PE 5 sl Cone Pi 0T 53 &5 (s duloes g1615IS
.(Bezooijen, 2006) wsb o ladilel ol Coma
23 P ritteri Wil y Caliteo Ol 5 WG
SI6LT Lyl 4%

53 33k Sl 2 b I 53 (aleT e
SLOMIS )3 (bl 13,5 550 oS s plonil SIS Ll 5
9330S 5l Ol ol di CiS LS Y0
)\Jistz.u(ﬂ}a).sh Sl g e 550 CB) mlw
P OS5 O ST Gl dals sy s Al el
a3l day olE a5l sde 4w CiST 1 da s S eslinal
&G OIS a3 5 Codo LT Slade 93 T 0us S
Oke b 618 53 3T s )l 0l Sl sue

r\?r.;‘(A?)JYl' Wi 9V 4eS) o geds 4 53 YO SLos

1- initial population



el el Sy S5 IS 5 DS g il g ST (63 s o S e 5B 1550 A

@y b S Ll sy O oS 5 LS 5l g
Aot esiaC 4 b
P. ritteri wilei y Ciliceo Slut” § 3G s
Slls” Lol b 50

(¥ Jsdr) Bl Lol 3 5 oS5l cpl (o
BB w68 e elbods S5 clacS 5 aan &S b5 0L
;}sgkguol.ufdfl;o,);éuxuw,;ﬁ};
23V g 3 e s S e e Do i A3
A Ol 4 o) S 5 5505 S5 51 Ll
S S 03 o 95 o paS 5 e 5 S p s
béﬁ))W.u\.&M)b?\/?O‘kﬁ@ odiS ddeas
G by n 5 8 e o ey (e SLS 51 1m0
4 Ls o o faS S AP Olje s ol S 5 575 57
5 403 FUF Oljon 4 ol bl Qg & 50 S 5
23V 5 Sl 530 s 55 55 Ll e s &S e Ol
/A Ch.u); oslatul 5500 LS 5 3l rk\fﬁj\ BI5E

Bls olas Jl.s@a» oM

VoSS g S5 NS e 5 5158 53 Ve 5l 530
225152 53 Ve DlenS il s ST (63 ok 55058 53
sl OLas Ol 95 pl 5 (euls sme oMl TN cb.u
5 53 0 el S8 5 SIS s 53 izpan
Cela YF 5 1Y 0l 53 5570 pela 53 515 e 3D
S 53 0le3 33 onl 53 e e Oljs L1 s
WOy 93 w5 53 0 SlS sl g JuSTT (65 o
1 OLES [y s _siae CsDlest
Glad oS o o g oAb bl e ) 53
4 Ly oSS e o ARRWT Ll
3 s S 5 0T Sl 5 (@) sl $SULS 5 575 )7
il O r S o DS § 0 (0) SlS pd g JST
SS90 Gl m S ekd ahal xS e 5 el
Lol S e 55 Ao )3 O prlaw 53 (5513 me M|
Azils Ly il ecS 0 Ol o 1S (€) SIS 5 4
a5l S e 55 Ao )3 O prlaw 53 (6,13 ime M|
SIS me el S S5

(PR LT Tyl oh 50 slod 31 L iliske SO 33 P. ritteri o 9 &F g0 o yd (Kilko -1 Sy
Table 1. The mean mortality of P. ritteri at different time post treatment under laboratory

conditions.
Treatments /Time Level 12h Reduction% 24h  Reduction % Sig Mortality
Refined wood vinegar 0.5% 252 25 320 32 .001""

1% 470 47 660 66 000™ 4%
Unrefined wood vinegar  0.5% 300 30 400 40 .001™

1% 402 40 660 66 000™ 40"
Chloro carboxylicacid 0.5% 800 80 840 84 022"

1% 960 96 1000 100 ooz~ 90
sodium dioctyl 0.5% 500 50 590 59 .083"™
sulfosuccinate 710°

1% 800 80 950 95 .000™"

Data are means of five replicates. *: significantly different at P<0.05, **: significantly different at P<0.01, ns: not
significant. Values followed by the same letters in each column are not significantly different (P<0.05)
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Table 2. The mean mortality of P. ritteri post treatment under greenhouse conditions.

Treatments /Time Level Mean Reduction % sig Mortality

Refined wood vinegar 0.5% 497 55.2 .000** 547°¢
1% 598 66.4

Unrefined wood vinegar 0.5% 445 49.4 .003** 5004
1% 555 61.4

Chloro carboxylic acid 0.5% 780 86.6 .000** 787°
1% 846 94

sodium dioctyl sulfosuccinate 0.5% 692 76.8 .000**  736°
1% 780 86.6

Data are means of five replicates. **: significantly different at P<0.01. Values followed by the same letters in

each column are not significantly different (P<0.05).
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Abstract
Background and Objectives
Legumes are the second most significant plant source of human protein-rich diets after cereals.
Additionally, these plants improve soil structure through biological nitrogen fixation. Plant
pathogens are one of the most important global constraints on chickpea production. Plant-
parasitic nematodes are key damaging agents to crop production. Broad beans, soybeans,
lentils, beans, mung beans, and chickpeas are hosts for P. ritteri, and under greenhouse
conditions, this nematode reduces the majority of plant growth indices. Various methods are
employed to control plant-parasitic nematodes, most of which rely on chemical control. This
study was conducted under laboratory and greenhouse conditions to examine the effects of
refined wood vinegar, unrefined wood vinegar, chloro carboxylic acid, and sodium dioctyl
sulfosuccinate on P. ritteri.
Materials and Methods
In this study, 66 soil and plant root samples were collected from chickpea fields in Lorestan
province's counties. P. ritteri nematodes were identified after extraction using conventional
techniques. The number of P. ritteri nematodes per kilogram of soil in an infected field soil
was determined, and this soil was subsequently used in laboratory and greenhouse
experiments. The effect of four compounds, including refined wood vinegar, unrefined wood
vinegar, chloro carboxylic acid, and sodium dioctyl sulfosuccinate, on P. ritteri was
investigated under laboratory and greenhouse conditions, as was the mortality of P. ritteri in
chickpea. The data were analyzed using SPSS22 software, and tests were conducted using
randomized complete block designs.
Results
A comparison of the mean mortality of P. ritteri under laboratory conditions revealed that the
highest mortality was associated with a 1% chloro carboxylic acid treatment for 24 h (100%),
and the lowest mortality was attributed to a 0.5% refined wood vinegar treatment for 12 hours
(25%). Under greenhouse conditions, the chloro carboxylic acid treatment resulted in the
highest mortality, 1% (94%), while the unrefined wood vinegar treatment had the lowest



mortality, 0.5% (49%). In addition, the mortality rate demonstrated a significant difference at
P<0.05 in two frames of 12 and 24 h for most compounds (except for sodium dioctyl
sulfosuccinate 0.5%) and at P<0.01 in two levels of 1% and 0. 5% for all compounds.
Discussion

All investigated compounds induced nematode mortality, with chloro carboxylic acid proving
to be the most effective for nematode mortality and unrefined wood vinegar the least effective.
Consequently, these compounds can be used as pre-planting to control these nematodes.
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