WA ol o oLt Bl (65,58 ol dlo) (Ko 5alS

9 (NP4 g oS W) (59 !l Sl § iy DWW g ¢ pwly gib 3957 51
(Meloidogyne javanica) 4i y o § Ngo Jilos J gus”

"L 0l 5 ¥ (g g o L siasmn o ¢ (e IT o 3

Ol et g o oDl 33T o8l (i g o doml g ¢ ALE clidis sl 05 8 ¢ onlidi (g ploy iyl owlid)IS Gl (g goeils —)
(rmmo0savi@yah00.com) ol , «2uss s o ¢ ool 3137 o3 (s o domly ¢ ALE iyl 03,5 Sl 2 JGguuo ONims g5 Y
Ol e g yo oMl 13T o8l (b g o domlg ¢ (S0l 05 8 Hbslaal Y

/XY 15y e sl A0/+ F/YA 128l 5 b

ol

T 91381 b K195 oo Lol Wigid b 0Ll Jguamn Sl § CuwnS” 33 3 (8 5 loges (53 59Li5” 55 b3 gs”
2.3 F 12l g b Ao ob)T 90 Dygod yol> sdgh A0 F 1 il 4 ObLS Cwglio b fosei
Al 31 Gole (=5 PA g5 Uy (59 (SA) ! bl § (yobi 936 cpomaris Mg SBS9S™ ST Sl hle3T
Ay (89 (B3 Shls” o B 53 395 3904 SA 9 395w GBS ST a8 ialedT 30 . 5w
9 dmlone o0 oS SO OIS & (61 35 3390 sy I gus (GO dpogi Jlio .S dxdllae Sled J 5" g ol
L bazals b5 dlo 3 ow 4én 95 9 S 39 4w wlo g (b Jokoxe .ol 089 I &5l 4 Sbl 3 S a5
28 Ladmals . 5 b Jolore wles b J3dile 3l w4 &5 9 S sl TE ool bl . Pl Wiles
b S p 5 gl 4 Meloidogyne javanica o5ls £33 cpw §5¥ § 55 d0e g9 b T 5 slex S 40
dy oailiy pis 457 D oS (Sl 3 Wled I (Sl ol (Surdy S 396 g3 sy NS SIS ) Ak Cad 3 g 9
Fotn sows SA b S5 Jglore ilod 4 0399T GIBLE 35 .3 (B Jlone SA b b 25 515 ob” i1 93 g6 p
by sy uLig b 95" 31 00litt 3 SA b Sl Jalows .32 00b o3kl (Sdully 3957 £33 b el b BO0g5” I
395 3 oolaiawl (s Pl SA b ok Jokxo 45 ol .3 7 (wedl5907 U 10) Wiled oS WS g oS yig
Pl ol vy Job 53 Wi (216 Cuxoar a7 b lol Wi Crgn 1) ol 3l by 4 571 by Sl g

Sl (S s

B 4l Wlod 0 ke (56 395 Awly 395 B0 J9 Al

T 4 o0 45 (Seid et al., 2015) wys s
NEE PN AR Y P S SRS J-WRHR L g,
Eel uim opl sl .(Moens et al., 2009)
a-\_ir;)l_e.'.»claw): QYWLSMJJ@JMK
Lyl 5 4SS L, si8 55 s (Karssen et al., 2013)
V0 Oyl Eel il el Wl S Slad (o o

(Taylor and Sasser, 1978) &5+ o,s

4020
(Lycopersicum esculentum) 5 a5
@b)bd@‘d%)ﬁﬁ@‘?ﬂk»}‘é
OT sVl a5 5 o S LS O gk ety 1 s
sl (FAO, 2012) cul 5 05k V9 350
Lo 3| (Meloidogyne spp.) aiy; o, S s

e L33 sl e 93 Ko por 5 e 50 5 ol



ol Sl 5 nlty Sl g ¢ ol 65557 5101 Ken 5 utandT VY

50355 ol Sl 028 55 ol 5557 56

Olgieay LS oo o Ul 5ol S gyl
5 Joetd 5 o pS B fals el anly 585,08 Jbe
Bl el ot (555 0l S5 (sla s sl
(Barbosa et al., 2010) s $ L 4w olS ulus
Eb oS 55 DS e Ll o 31 sl Lo
Rotylenchulus s\ sBadra and Yousif, 1979)

(Pettigrew et al., 2005) «, 3, reniformis

=

Sy

305358 5L Olpie oo 03557 S il 55
b L polie (3l 33T s o 5 Olay &S Sl 0kl Hl5
Saler oS e S5 L 5 s plondl (6 22 U35 5
22 gH slsn e S o) oMo 55 33 8 o
75 e st o Rl pame 3 Sas 5 ol
SLassS O 502 55 U (6598 5,58 Al o 2a
€39S DY s Lad 25 Lol Wl 0 (550518
G5 O e 2aLS 5 L saen (sl S JT 288
.(Naderi and Danesh-Shahraki, 2013) ss §

0940 OT 43 &S Sl gy ol 53 Conglie Sl
isolbas Joalse ol 53 b8 (s lamme 05 03 ,0T
4 Wilesls QLS La i gy LS oo Clabloes 545
I IS5 &S (SA) sl Sl 0 905 95
039 SAR) "ot LS| an sl A 5 55 o
33 o sl 28 5 (Durrant and Dong, 2004)
(Sholevarfard and Moosavi, 2015) sl 2al8
Caglie (a0 o aimly (2> slaguly 21530 5
(Branch et al., 2004) oL.5 |51 slaasle e
el Oy 9n oml e 23 Glacled o gdle .30
Slie Gl bl cdd, (Ll 8l L 2als)
e 3 s F 5 el e g e sl
sy AL r sl 5T Sl 3l b )
(Yusuf et al., 2013)

;:)JTL;,.A\S))UJ.; Lgb;l.(:fgbﬁ by o

1- Salicylic acid
2- Systemic acquired resistance

b e 358 oo Lol a0 8 s bl 4 So T
903,5 O - lad iy ) Camw do ol sn (slalas
o d g ole plralr 5 8 Sl s o
2348l e Joal 2l 1S 55 2ol E 5 oy
sl bl b aeS )y adb (Ko g ol 28
Alpsbae a8 4ty sl (Bergeson, 1966)
M. incognita M. hapla M. arenaria &5 ¢~
slaas 8 0l oty 358 e sl M. javanica s
Iy 8 s op o M. incognita s M. javanica
(Ghaderi et al., 2012) w,ls bsa 8 5 lo & S

ealaiwl LSl ol Loyl 6l 63L 5 sla S
Col glbad gy ool odas g, Lol 550 o
a4 45 L.(Moosavi and Zare, 2012)
eSS ke 6U¢~é€Jﬁ‘ﬁJ§f 2w d aado O3y
Crmoman 5 Sl )5 Caglie sgb (a8 Do g g0
N T3 STIE-_Ul POV ey PRI R
AL S el &y s sl 0 Sl SLS
(Cumagun and Moosavi, 2015) ¢l 5,5 5

St sin S (ol il 5 ol oy
DRI e Sl 5 S5 5 bt o T (sl S
hé)w)QQTJ@?f\.u\@gQY}M:ﬁw
) (s el (S5 oy S5 0T 4 Zanslie
AU S ol (Gl dis gl 556 ks § 55 50
(S8 5l lin Sy 7SS 3,8 e 5
St o 5 Caglin 555 Sl A el g o il
.(Santana-Gomes et al., 2013) s s olss
b ALS SUT 5 Lagsoles 5 (s ke 0 50 3l (SO
B ] GV O VA | JC,
b oS o 5 g 035 8 50 Jsbe (gl Shes ol
5 LS (B Gl len £ s panly ol b 5T
oV c iy e e S 5 Ol Sl
La g 9 Soslecs 5 050 ST 55 5 das o 2alS Aoy
Jgmamn 3, Shee ol 1Sl 03ls J2alS” 551,
ol i oban Sl p o0 plsl o 15 e
.(Prabhu et al., 2007)



vy WA ol o o lad Bl (65,58 ale dlon) (o 5alS

b e li g5 SA L b gl 5 SA 05y o
slaesls s M. javanica s 5 az, 5\l ¢ 2S5
PSS s aallas K pas S oS sid,
(FMC Corporation, USA) . #1555l slens
33 2 5 Lasles s 8 aslinul St dals Ol e
sl 1SS Sl SiabesT

S 15 4oy KRS0 ey, Sy 35
CS b ao g b (O 5l (65, 3liS sl Slods
Jslae) OIS s (ol 4o C,f VA e 4 el
A 4 S S ais &K (LS s ST Y
oo Ao V0 Cble U 55 SA s 05555 01
G sl b (Siale 5l S Celu YF (a9 s
138 i e OLALE (655 (Sabe 31 dny azin
Loy WY gsl-) sl gL .(Nandi et al., 2003)
bl 55 (Ol el s &80 o ONS nly
WS 93 53 5158 5 53 s 4 0l e CS S an §
Ll b amalS S5ale Sl day acin 53 5 |5 555 4w
A (Sl o
Wi g ol 4 by o S 2SS (s

Ul b Giabe 51w ain St Sty OIS
50lE o it (6,116 (YY1 °C) 618 s
s 8 e by s 51 ol gn a5 i b 54
Ik e alsn ol plisl ol oS i) gla e la
oy 50555 2len Slapll &S 5 5 05 ks
Sl § gae L5 4 03 JT QLS s . (805100
5 Ay e (§3) 0 S5 o5 (50355 5 JE
Taylor and Sasser, ) 4s o3 o o 25 S s Sin
Lo 0358 slaws oS e L JE 5,50 55 (1978
Slabad 4 b b ado s b 039551 JE sl 4 3L
Jsdoes (S5l (S5 7 53 5 0l ol (6 ol /0
Yo ey ol abu ) e o IS g o3 +/0
3NS5 0953 Slgma 3 8 5 5 0 53 b et
GLag)Y 53 podd sy e lrr 5T b sl
e L e S Sl 2 00 oSl (555 30 50

slaps sl (Moosavi et al., 2010) s o

s sS S s p O b s pl e Lo
A3 Al Sl o oy 5 5 rlty DU )y
50k gle OLalE sy Ol s 5o LaoT Joline
2 okd S5 Jalse Joline 5 o0 bl SU o toman
Meloidogyne javanica &5\ s ,:5 sla, 556
Lyl s 55 (K pan £ oLE gus; glaasls

Al sl

by 5959 3Mg0

b drg0 ST 9 Nl Curer S

il S 5 5 0355 EST g Sl ealil L
Ll BLST Cmen (Ll Il ) Sper £ 655
elols 5 5Ll N oS sl 1M, javanica
Moosavi et al., ) s s ploil 35 48 8 &5 50 0T
laacisy 51l g5 o 55Y 5 0395 1l (2010
oLl s Sy IS s Ao y3 2/ U homs S8 4 03 T
.(Hussey and Barker, 1973) =

S 5 bl cmlie CBT s s4 T
35S 5odd dg awle Camud g3 5 S S Cand
Lln 0T L (555 o) gy S @ 0k (Jls
b ) o 5 ST G a0 T 55 5 os 8
3y (Bl ol 08 (Kb 5 5y e sltas
Sl s el sl LaoTulS j5 b Jsieds
P N T P WU (4
S0 s Ol le 5 Ol amalS oS 1S
& O a4y 5l ps3 )Y 5 03T 000 a
.(Moosavi et al., 2010) ws wlsl 5 oS
SIS Sl b lo3T

I B ST 55 S pon S iasy
Wy las S 515l SlaT 5o dss £l
TP & 55 SA) ol Sl 5 ol 56 il
o 5L 3 ke LS s o, dsluas SIS
Crb B s JiysSB Oy pon ps e ps ks S
0355 O3k o d 53) aly (slas 571 sl SlS”
33 53) el Sl 5 (Ll U 5 lty DA



ol Sl 5 nlty Sl g ¢ ol 65557 5101 Ken 5 utandT Vf

jﬂ‘f” J‘ oalaw! L’ J‘J}o.; A (l}u‘ Loy [ éﬁ»
A ) (Microsoft Office Excel 2007) [.s™

s

]
J9 SabesT

05 94df3; F-7.8; P<0.004) s,
&l el S 5 (df23; F-7.5; P<0.004)
dfi3; ) a5 0555 (df23; F25.5; P<0.013)
S5 sl ke slasles s (FZ7.5; P<0.004
iy sl B o it in gy S L ol ins
23 5L o5 a ol i ST S 0> Sl elS
Slaas s ol oS Wiz 2 (285 )3 olS s
s SA L BLalE 87 Sl b Lo ses sl
23 iy 63U B ()l smn S5l 55 Ll
38 o e bl aen Sl als ) 5 055 SRl
D |y 5 5 556 gt Sl 535 lty D) 5
KOS PR INT - NTAR
P38 Sato)T

o ST gl plhbl S 0 5 ey Ik 4
Sl nn i (ool 555U Ol ye ) SA 23t 36
Ao Sper ol tsy slay 56 ples 0SS
Olsea) SA (2l 5 (ol 55576 Ol pea) anly 555
AU a0l Ol 3 311y (ols ome ks (Lol 556
s lsp ol 5 055 60 LS 5 558 B o ol ol
Y Jgdr) 500 s gme ady J b

b Jds ST p S s o5 sl 4 ok 03 0
SLosY 5ol biue o b o35 4 Ol oS
Jenkins, 1964) o3 02 5T 8 V01 533 g0 053 (o
ez s 5 Cd S, 8 sl ol
odd dlome p g3 e Slag )Y 5 oS ¢ sazee Sl 0l
S gy S Uas ol S8 bl
Orr ) iled adsl Comerr @ il o6 S oo
,‘._;aadgwomfﬁﬁxup:w”\urx

.»T@:y(surﬁ,&):,\:upsw,ﬁ
3 Lap s Glad p J RS Ao s ed g
Ll sl s &S 8 a 55 g5 e (slagyY
A 0 e slag)Y 5 Laessslans I X) o5
S s e 31 g 5045 08 (V) Sl p S p S
L;,t_,,\,ﬁu&srf,a,;p;wéwﬁjurs;
Moosavi, 2012) x5 5 1+ sae 53 X) wlas

Sl T Oluwlbxe
5 e lasT 3 8 51 ol (glsesls laz]
ool sty (laenls ks gy 339 Jlaj 5 5SS
ANOVA (i b oSG 05057 Lo g Jgl 2aleiT 5
J=l> 5 402 (ver. 15)SPSS ji5sle 5 Lo s 5
Minitab ,ijle 5 Lo 5 55 055 SilesT sloesls s
lasT laosls (:Sle . iss & oy (VeT. 16)
St JosS B O pon o 5 a5 osdle pgs
oAl Glaslad e jor 48) (250l Hleg b anslis
RS L s sl Sl T 03 Gus JosSe
33 (5 55 05031 Jan 7 n 80 il ik e

Wlod SLE 93) (S PaxreF ol (Sl 9y Dlogas (£ SE) (nSlo p Cilisee Sy F§1-) Jgue
ST Ll 50 (8510 31 L widd cuis (Meloidogyne javanica

Table 1. Effect of different treatments on mean (+ SE) growth parameters of nematode-free tomato
plants after eight weeks in greenhouse

length (cm) weight (g)
Treatments Shoot Root Shoot (fresh) Shoot (dry) Root (fresh)
Control 42+1.1° 21.25+1.4° 16.52+1° 2.9+0.5° 3.7+0.4°
Potassium sulphate 44+0.9° 18.65+0.5° 19+0.6" 3.25+0.1% 4.22+0.3°
Nano-potassium 55+1.5° 26+0.9" 25+1.2% 4.62+0.4" 5.95+0.3"
Salicylic acid 47+3 3% 22.5+1.3% 20.72+2% 4.17£0.3% 4.27+0.3°

Means in each column that do not share a letter are significantly different according to Tukey’s studentized range test

(P<0.05).
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Table 2. Significance level of main factors and their interaction on growth parameters of
Meloidogyne javanica-infected tomato plants after eight weeks in greenhouse

F
Treatments SL SFW SDW RL REW
Salicylic acid (SA) 613" 13 1.7 0.04™ 102.4"
Potassium fertilizer (P) 24.8" 17.2" 8" 302" 226"
SA x P 12.8" 11" 3.9" 0.06™ 6.5"

ns, * and ** means non-significant, significant in 5% and 1% probability level respectively. SL: shoot length, SFW:
shoot fresh weight, SDW: shoot dry weight, RL: root length, REW: root fresh weight.
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Table 3. Significance level of main factors and their interaction on reproduction parameters of
Meloidogyne javanica eight weeks after inoculation tomato plants in greenhouse

F
Treatments Gall no. Egg no. J, no. Final population = Reproduction factor
Salicylic acid (SA) 30997 1276 118.7° 1277.3" 1276.3"
Potassium fertilizer (P) 66.3" 97.4™ 78.1" 99.2" 99.2"

SA x P 2167 3337 64.1" 216.5" 3437

ns, * and ** means non-significant, significant in 5% and 1% probability level respectively. Gall no. indicates the number of
galls and egg masses on the root systems. Egg no., J, no. and final population indicate the number of nematode in g soil.
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Table 4. Effect of main factors (salicylic acid and potassium fertilizer) on mean (+ SE) growth
parameters of Meloidogyne javanica-infected tomato plants after eight weeks in greenhouse

Length (cm Weight
Treatments Shoot £ )Root Shoot (fresh) Shoo% (d(r%/)) Root (fresh)
No Salicylic acid 40.2+2.8° 17.4+0.8° 16.9+1.3° 3.5+0.3° 7.240.4°
Salicylic acid 51.9+1.2° 17.4+0.7° 20.4+0.8° 3.9+0.2° 4.7£0.3°
No potassium 40.3+4.2¢ 15.9+0.5" 15.9+1.1° 3.4+0.4" 6.7£0.7%
Nano potassium 53+1.1% 20.6+0.6" 22.6+1.14 4.5+0.2" 6.3+0.3%
Potassium sulphate 44.9+2 48 15.9+0.28 17.5+0.9% 3.240.28 4.8+0.4°

Main factors were grouped separately by lowercase and uppercase letters. Lower case letters pertained to salicylic acid
while uppercase letters related to potassium fertilizer. Means that do not share a letter are significantly different
according to Tukey’s studentized range test (P< 0.05).
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Table 5. Effect of different treatments on mean (+ SE) growth parameters of Meloidogyne javanica-
infected tomato plants after eight weeks in greenhouse

Treatments Length (cm) Weight (g)
shoot Root Shoot (fresh) Shoot (dry)  Root (fresh)
No  No potassium 30+0.9% 16+0.95° 13.5+0.6" 2.9+0.3% 8.6+0.5™
SA" Nano potassium 52407 20.7+1% 2194224 49404  7.1£0.3%
Potassium sulphate ~ 38.6+0.5%"  15.8+0.3%° 15.3£0.5P*  2.8+0.2%° 5.9+0.25¢
SA  No potassium 50.5+3.6  15.8+0.7%° 18.3+1.4"Pe 440 6B 4.9+(0.2¢PE
Nano potassium 54+0.9%  20.5+0.6™ 23.4+0.7% 424028 55403
Potassium sulphate ~ 51.2+1.1%*  15.9+0.4%° 19.7+0.6%5¢®  3.6+0.1%B®  3.6+0.2%
Cadusafos 40.1£1.3%  16.5+0.6% 17.3+0.8%"- 17.3+0.85"  3.440.2%

Lowercase letters show grouping treatments according to factorial experiment while uppercase letters show grouping
treatments in a completely randomized design which include cadusafos. Means that do not share a letter are significantly
different according to Tukey’s studentized range test (P< 0.05).
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Table 6. Effect of main factors (salicylic acid and potassium fertilizer) on mean (+ SE) reproduction
parameters of Meloidogyne javanica eight weeks after inoculation tomato plants in greenhouse

Treatments Gall no. Egg no. J, no. Final population Reproduction factor
No Salicylic acid 103.3£9.2*  49.443.5° 0.4+0.6" 49.8+3.6" 100.7°
Salicylic acid 46.6+2.6° 13+0.9° 0.2+0.09° 13.120.9 2.6+0.2°

No potassium 99.1+16.4%  40.1+9* 0.4+0.09* 40.5+9.14 8.1+1.8%
Nano potassium 71.849.98 30.846.7% 0.2+0.01° 31+6.78 6.2+1.3%
Potassium sulphate  54+6.7° 227451 0.2+0.17° 22.9+5.1¢ 4.6+1¢

Gall no. indicates the number of galls and egg masses on the root systems. Egg no., J, no. and final population indicate
the number of nematode in g soil. Main factors were grouped separately by lowercase and uppercase letters. Lower
case letters pertained to salicylic acid while uppercase letters related to potassium fertilizer. Means that do not share a
letter are significantly different according to Tukey’s studentized range test (P< 0.05).
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Table 7. Effect of different treatments on mean (+ SE) reproduction parameters of Meloidogyne
Jjavanica eight weeks after inoculation tomato plants in greenhouse

Treatments Gall no. Egg no. J, no. Final population Reproduction factor

No  No potassium 141.8+6.8™  63.8+1.8™  0.65+0.05  64.4+1.8™ 12.9+0.4*
Nano potassium ~ 97+5.3% 48.3+2.3%  0.240.01%° 48.5+2.3" 9.7+0.45°
Potassium sulphate 71.3+3 36.240.5°°  0.22+0.07%  36.4+0.5° 7.340.1¢

SA  No potassium 56.5+2.2%4  16.5+0.4”  0.19+0.065°  16.6+0.4 3.3+0.08™
Nano potassium ~ 46.5+2.2°°¢  13.3+0.6"°° 0.18+0.01°®"  13.5+0.6""* 2.7+0.1PEde
Potassium sulphate 36.7+1.1%°  9.120.4%¢  0.13£0.06°®  9.3+0.4"" 1.940.09%F¢
Cadusafos 33.7+3.1%  7.7x04%  0.11£0.1¢ 7.8+0.4" 1.5£0.08"

Gall no. indicates the number of galls and egg masses on the root systems. Egg no., J, no. and final population indicate
the number of nematode in g soil. Lowercase letters show grouping treatments according to factorial experiment while

uppercase letters show grouping treatments in a completely randomized design which include cadusafos.
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do not share a letter are significantly different according to Tukey’s studentized range test (P< 0.05)
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Abstract

Fertilizers are commonly used to enhance the quality and quantity of agricultural products,
but they can also improve the tolerance or resistance level of plants against parasitic nematodes.
The current study was performed in two separate experiments. In the first experiment, the
effect of Nano-K and potassium sulphate fertilizers as well as salicylic acid (SA) was
assessed on the growth of nematode-free tomato plants. In the second experiment, the effect
of mentioned fertilizers and SA was investigated on plant growth and nematode control in a
completely randomized factorial design. The recommended dose of potassium sulphate was
mixed with the soil of one kg pot a week prior to planting tomato seeds. Nano-K fertilizer was
sprayed on tomato seedlings three days before and two weeks after-nematode inoculation.
SA was sprayed 24 h before- and one week after-nematode inoculation. Tomato seedlings
were inoculated with five eggs and second stage juveniles of Meloidogyne javanica per g soil
at the four-leaf stage. The pots were kept in a greenhouse for eight weeks. The highest
growth of nematode-free tomato plants was seen in the pots that were sprayed with Nano-K
or SA. In the nematode-infected plants, the effect of SA was more significant than the effect
of application or kind of potassium fertilizers that were used. The highest plant growth and
lowest nematode reproduction occurred when the plants were sprayed with SA and Nano-K.
When SA was not sprayed, application of potassium sulphate did not result in the best plant
growth, but it was more effective in reducing the population density of M. javanica.
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