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Table 1. Effect of treatments used in root knot nematode Meloidogyne javanica management on root knot index and nematode

density in the soil under plastic house conditions.

Lia £ 100 b Oyl Lanl) A3E)
Nematodes population count/100 g soil

3..1“)395\ Adel) d:\S.\
Root knot index

Ao A9 CSlalaal)
Shouroug GS12 Shouroug GS12 Treatments
75.7cd 140.47 cd 0.00e 1.23¢c Tervigo SC 20(T)
15591 cd 345.64 b 0.00e 2.45b Nematron (NT)
168.94 bed 352.72b 0.00e 2.67b P. lilacinum (PI)
112.38 cd 170.44 bed 0.00e 2.11b Nemadead (ND)
53.00 cd 103.78 cd 0.00e 0.89 cd (T+NT+PI)
31.11cd 70.11cd 0.00e 0.56 de (T+NT+PI+ND)
89.11 cd 141.13 cd 0.00e 111 cd Oncol 5%G
209.94 bc 1513.44 a 0.00e 4.00a Inoculated control 45 5lal) 45,8l
103.06 b 315.31a 0.00 b 1.67 a Variety mean aiall Jazs
S A U s Jiag o8 5 IS

0S8 LR i 0,05 Jlaia) (5 s die (5 sina (38 Lt an g Y 3 galall (a3 CapaY) (i Leaiy A il siall

Each value represents the mean of 3 replicates.

Means followed by the same letters in the same column are not significantly different at P=0.05 based on Duncan multiple range test.
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M. javanica jsiall siad glas b cilia¥ly colalaad) il
alabakallf5) st} il (gial) sanall iliaa o dulsadly

G2l ggarall Gilally all O3l A ciliallly cdlalaall il
O N4 Joaall 8 55Kl il i — alalalallfy gail) it
Gilally (ol (sl (8 Lgies Liatd cionl 8 cDlaledl gen
cBlabaall Ll Jae B Aplia) dllen Lld (530 gsanall
sl b pamis el (THNT+PI+ND) Lol dleladl) il
osnall (5 6.49 6.76 52091 21.11) L3l Calally gkl
s (THNT+PI) ) Alebedl Ll ¢ sl e (3555 GS12
sle «Bsyds GS12 cpiall (¢ 7.31 ¢7.67 521.18 22.04)
Al Cas Gilag (b 0y Slel Bkl A3 Alelea sy sl
Slo (Bayds GS12 cpinall ¢ 9.22 (8.94 524.67 29.43
Gila 3 COlaleally QLY cp JAlSl) (ady Ledy L i)

a3 Gl 35 A Aeadiall Calial) s ) Ll 2 Jgaa
[3 53 il (g padll ¢ gaaall g il & M. javanica i)

bkl
Table 2. Effect of treatments and tomato varieties used on
root knot nematode Meloidogyne javanica management and
on tomato plant height (cm).

Varieties <ibiay!

By Clalzall
Shouroug GS12 Treatments
136.89 efg 132.22 gh Tervigo SC 20 (T)
133.00 gh 133.00 gh Nematron (NT)
151.33 ab 140.55 cdefy P. lilacinum (PI)
133.78 fgh 134.33 fgh Nemadead (ND)
148.11 abc 145.00 bcde (T+NT+PI)
153.78 a 148.22 abc (T+NT+PI+ND)
138.44 defg  139.33 defg Oncol 5% G
141.34 cdef  110.67 i 45 glall A5 jlaall

Infested control
146.11abcd  126.33h Bgle ye 4
Non-infested control
144.00 a 134.41b Cavall Jara
_Variety mean
Al S A3 U i Jiay o8 S

6 sin (5 L 33 59 Y 3 salall a8 i) i Lty A ilas il
LS8 HUEA) s 0,05 Jlais) (5 gl die

Each value represents the mean of 3 replicates.

Means followed by the same letters in the same column are not

significantly different at P=0.05 based on Duncan multiple range

test.

3 (gpadll g genall Cilal) (sl Aales Jare (i Las Ll
Jaeas cOlabedl L e Lgine THNT+PI+ND dlledl) iy
Tervigo 20SC dlalas ki ¢ 541.67 5365.07 8)8 als Oy
(B985 GS12 gpinall ¢ 369.07 5441.03 Gila (s Janas
Gila gy i P lilacinum Alles s Ly (gl e
aall Alles oo Lgies cabian o1 ally (¢ 321,14 5 334.95)
2 LAl dlelea ) 8Ly Nematron s Nemadead 4lslxa gy Oncol
¢401.21 296.64 ¢345.92 318.96 ala (yys Jamary &5kl
(Bsis GS12 (piall ¢ 403.10 251.02 ¢414.61 «290.73
O (3 52 calgaall) Alasy) dudanll il conagl . Mgl e
lay cilall gl julae 3 ealy H3E L OIS jedall s Gl
seaiag Sl e 201 Tep iy Gunall) ol i Lo g i
ol b Lgine OIS Canally 53l g0 e Al s ¢(2015
& Olaladll 3ol ) Al (G Mg (Suadl) goanall Clia
bl gaill Glia et
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Agall (50 Jadl) Y 3all (535 il elacl & (T+NT+PI+ND)
(sl Aa8lSal Jale g Aguimall pmnionally cilaall 23] 435K4l)
Chalet-iron il wasll (o5 Jadll 1) il (ghas 85
Laal (5 20%SCTervigo e & cwasasall Abamectin g
waall jaie e sdall a3 Glan Gl 4 i) yaall LS
Gl ~ e e aleady dulie GlSHe JSG e daall Lasip )
Jeasi Lo aa 3ils 1385 lLill (g3l jeainll ydsi 5 (589 dasal)
ol 19,83 Laie (Rosenblueth & Martinez-Romero, 2006) .|
Al el Jally Glaall Bl 3yUall oyity Slies Abamectin
Gilally o)l sl (g Julial) & ey Sall slael Julis b Lula]
2l gaenall

Salls lal) Julis 8 ala 50 Nematron wasiod of LS
@ Bsase s AShaS Jge (e wiging L DA e Al
asill (alitiue of (Osman et al., 2005) S5 3 ¢agil) (aliiie
Ll 5ad e i Jally laall 53)0s A0S lSha o (g5
~lall saill jules 83b) e oysn (e (63

ol Cuw gy 2@ Nemadead yoasivw (ads ety
Agall Gamy @) ) o3l Glally Qhall Gyl (s B
Claliied sigd dlaall dlee U glaall el d8Les))
-(Akhtar & Alam, 1993)

3 Ois S 3958 Caall g (THNTHPI+ND) Jalall dloles
GS12 Cisall 4y Jsill e ¢ 6.49 520.91 il cilag il
(sl e ¢ 6.76 52111 il Cilas (gl Gsn lgmsis Aalaall
S le GS12 Caall 8 a5l 4)ed) dliles cdgn Loy
G Oy Gl dia P lilacinum dlebes elimuls edleladl)
cagi digine 3938 Ogug Mgl e ¢ 26.11 $29.43 sl b,
Liglall & laal) Alalae cilais 3 Calall 53l Gisll Gan e Ll
9.22 il Gila (53 O el GS12 Cially (3538 Ciiall
Slegin dogina B9 G919 & 8.94
leilae] 8 4)laall Alelea (395 N 4 Jsanll 8 il i
leba) 52 ) canndl 335 (g3l psanall Cilag () 039 (Lo
o Usd (e Dl ysiall kel a5 B g0 (e 40255 Loy (aally
& Slesl Sleadl opdn AN, dunla Hoda (< o bl juian
S35 Lea dal) Al 8 ADLaal) LAY (05855 diliaY) dalaia
Gradll goanal (s paaliadly lall Canca  Jalbg Le3ys 3215 )
G EBlalaal) G N il juis WS (Fortnum et al., 1995)
Aoiall dael) dael s DA e @llly el dlea) b Lasd
Aly (Sl (2l poanall Galally (gl Gisll mleds) &5 (e
aladly hall O3l A 8alys (gradl) goanall gai (b Guas o
Lelyll el Gsi 3 ) 25m 5 A5G Alalens Luld

s radll ¢ sanall Glall 5 Cala ) (551 8 Meloidogyne javanica L saall diad olas 3 la) 8 desdivall Cilial) g colaladll ili 3 Jgaa

albakallfs  soill il

Table 3. Effect of used treatments and tomato varieties on root knot nematode Meloidogyne javanica management and on wet

and dry weights of tomato foliage.

() Gl g paall o))

(€) ikl g oaad) o5l
Vegetative fresh weight(g)

Vegetative dry weight(g)

Ao Ao COlalaall
Shouroug GS12 Shouroug GS12 Treatments
369.07 cde 441.03 b 1128.01 bc 1180.53 ab Tervigo SC 20% (T)
414.61 be 290.73 hi 1029.44 de 894.55 ghij Nematron (NT)
321.14 efgh 334.95 defgh 1236.64 a 929.00 fgh P. lilacinum (PI)
401.21 be 296.64 ghi 827.55 jk 868.90 hij Nemadead (ND)
423.28 b 339.77 defgh 1073.10 cd 902.78 ghi (T+NT+PI)
541.67a 365.07 def 1081.22 cd 1268.33 a (T+NT+PI+ND)
345.92 def 318.96 fghi 827.98 jk 918.54 gh Oncol 5%G
403.10 bc 251.02 i 825.12 jk 619.45 k Infested control 45 slall 45 sl
343.10 defg 376.20 cd 1019.86 def 838.33 hij Non-infested control & glall e 45 el

S A U s Jiag o5 S

0S8 LR i 0,05 Jlaia) (5 e die (5 sina (38 Lt an g Y 3 galall (i 3 CapaY) (i Leaiy A il siall

Each value represents the mean of 3 replicates.

Means followed by the same letters in the same column are not significantly different at P=0.05 based on Duncan multiple range test.
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Gl (g %l ¢ sanall Gilall g byl 35l (8 M. javanica siall S Glus 31y 6 desdie) GiliaYl collad) il 4 Jga

pblakall/s ) gai)

Table 4. Effect of treatments and tomato varieties used for root knot nematode M. javanica management on wet and dry weight

of the tomato root system.

(&) Gl A 05

(&) b gl ool

Dry root weight ()

Wet root weight ()

Q9 s clalaal)
Shourouq GS12 Shourouq GS12 Treatments
7.09 de 8.24 abcd 21.98 cde 23.29 bcde Tervigo SC 20% (T)
7.76 bcde 8.53 abc 22.12 cde 24.94 bed Nematron (NT)
6.89 ¢ 8.72 ab 21.44 cde 26.11ab P. lilacinum (PI)
8.40 abc 8.33 abcd 22.35 bede 23.92 bede Nemadead (ND)
7.31 cde 7.67 bede 21.18 de 22.04 cde (T+NT+PI)
6.49¢ 6.76 ¢ 2091e 21.11 de (T+NT+PI+ND)
8.76 ab 8.44 abc 23.78 bcde 25.39 be Oncol 5%G
9.22a 8.94 ab 24.67 bede 29.43a Inoculated control 4 slall 45 jladll
8.58 abc 8.45 abc 22.78 bede 22.55 bede Non-inoculated control 45 slall e 45 jlaal)
S 20 T e Jig ) O

0S8 LA s 0,05 Jlaial (5 sie die (5 sina (38 Lein 2n 50 Y 3 galall (i (8 Capa Y Gl Leay ) il siall

Each value represents the mean of 3 replicates.

Means followed by the same letters in the same column are not significantly different at P=0.05 based on Duncan multiple range test.

Dsaall dk sy Blaall allelall/syguill bl e of ) il
Baliys sdall a8l el Al mis ) ol asil) paldtie
sl dlas 8 Jle Llis a1 (g3 B 1,3-glucanase syl 4.l
Gl s o wlginl Gl ald) e glall (il
aaluly Jou)ll 2e S35 .(Abd-Elgawad et al., 2009) duclaal
& el @il Trichoderma 45kaY) dxilall dale of (2011)
O aadl aaed (jlan e Luslll il (8 dlgad) dalaal) Galiana
dsud  (dsns Syl Griwe &by Dl
ahaziu) 5. 1) (2011) Seenivasan lals - il 50l

Glasyl

osdall el lan Blal & P lilacinum s P. Fluorescens e JS
S ClaaS oSy il iy Cus 5,Y) Jss & M. graminicola
AR Y ELAYL SamiClly Syl ey CNpull o
saliyg _dall Johy clal) ¢l Jie Sl gall juleal SlaY)

sl Al

S oan AadlSe b Aesdiiall Giliallly cdlaleall il

Sl Juala Ao awlsaily M. javanica_giall
Jae (& s duals &S Jef o N6 Jsas b lil) s
Ssine Brg lyfg 2121.90 (T+NT+PI+ND) de byl Alaleal)
(THNT+PI)  aBA  dlaleddl  lah clalead)  aoes e
(ilf3S 1.323 5 1.418 cialy dals 4aS Nematron alalaas

ald Ljlgall Laglial) Eliata) B cilially cdlalaa) g0
Al BL&S adig M. javanica giadl sdad s s ahlekl|

daa) Y Jasijall Peroxidase
A)laal) dlalae o cDlalaall paea G55 ) S Jgan Sl s
Ghlae it PlA e Dlall Djleal) daslaal) Siiatin) 3 deld)
BeliS il iy My Adgiall LSl WSy Slaiy) pae
& bl cials ally Peroxidase asil dulels a8y & cOlalad)
13.18 5 14.75 (T+NT+PI+ND) e byl dabeal) Jaxa
GaeS B il L ¢ gl e GS12 5 (3 cpinall Jafsang
Jaf8255 1047 59.59 Janer daluall 455laal) dlalae 8 a3 (10
O Al pads Lady gl e «GS12 5 Boyd (piall
(T+NT+PI+ND) dae byl dlebaal) g 38 Calially <Dlalaall
14.75 ity arjil GaS cDlalaal) wan e GS12 ciiall
13.18 iy ml 4aSs (39 b il Lgusds Alalaal) il Jof52ng
Nematron «Tervigo dlles csa IS e Lisine cudbid) ly Jofsansg
o3¢ Of oy Alad) )y, 4laal) Alalee ) 2LYL Oncol s
Aalaall LB s peroxidase a) Gliaiul e 8,08l el
o Agall 228 5ol (o aali (6K B (THNT+PI+ND) el
Glail) (amy dpaleYl ddleidl cilifg ) Gae blis sl
ol S e am bl clbls e 3 dela)
Ay colal sialdedl e bl Luls Meloidogyne spp.
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a3l 30 A Al Caliall g o lalaall il 5 Jgaa
&iliaiul g Peroxidase s blis s A& M. javanica sl

Al daslad)
Table 5. Influence of treatments and tomato varieties used
for root knot nematode M. javanica management and on
stimulation of peroxidase enzyme activity and systemic
resistance induction.

N ) gl 2 330 Bl Jara

(%)
Average of peroxidase enzyme
activity (unit/g)
Varieties «itia¥) ™ lalaal)
GS12 Shourouq (334 Treatments
11.14 cde 11.57 cde Tervigo SC 20 (T)
11.05 cde 11.78 cde Nematron (NT)
11.89 bcde 11.86 bcde P. lilacinum (PI)
11.89 bcde 11.39 cde Nemadead (ND)
12.12 bed 12.47 be (T+NT+PI)
13.18 b 1475 a (T+NT+PI+ND)
10.70 def 10.91 de Oncol 5%G
10.94 de 11.37 cde 45 glall 45 jlaall
Infested control
10.47 ef 9.59f G lall e 45l
Non-infested control
58 100 T e i ) O

@ sine G Lk a0 ¥ 3 palall (ki 3 oY) i Lty ) il il
0S8 LA s 0,05 il (5 g 2ie

Each value represents the mean of 3 replicates.

Means followed by the same letters in the same column are not

significantly different at P=0.05 based on Duncan multiple range

test.

Onfnal (Cl/aS) Jualal) S b ddliaal colbaall Ll 6 Jgaa
B3y GS12 ahlakall/s saidl (g

Table 6. Effect of various treatments on yield quantity

(g/plant) of two tomato varieties GS12 and Shouroug.

Varieties —iliay!

T Elalaall
GS12 Shouroug Treatments
1.258 defg 1.565 bc Tervigo SC 20 (T)
1.133 efgh 1.514 cd Nematron (NT)
1.127 efgh 1.263 defg P. lilacinum (PI)
1.105 fgh 1.189 efgh Nemadead (ND)
1.424 cde 1.412 cde (T+NT+PI)
1.793b 2451a (T+NT+PI+ND)
1.012 gh 1.317 cdef Oncol 5%G
0.585 i 1.340 cde 45 olall 45 jlaall
Infested control
0.921h 1.425 cde G olall e 45 el
Non-infested control

A2 S A U s Jiag 85 S

6 sine GA ek 2 50 Y 2 salall (i B B a1 i Lgasy A a5l
0S8 L) s 0,05 sl (6 sl e

Each value represents the mean of 3 replicates.

Means followed by the same letters in the same column are not

significantly different at P=0.05 based on Duncan multiple range

test.
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clalaall 3L e Lisine caalial lly @li/3< 1,793 duals 405,
1.565 lgad alall duaS cazly 3 Tervigo 20%SC Alalaa il
oY) EDllad) alSs g0 Aaadle (Say ) DIA e ¢3S
Sy Jeals G0 ol plhacly sl lgians pe duelyll Aaladl)
Loe ba) 528 Julis 8 COlalaal) o3gd (5500 Jadl) ) I3 (g3a
@A Ge Sl leabing Al Slsall Qe Ligpe (Ao o
20l ge e cBlalad) o3 clgia) e b clall ehal b
algia) ) Tervigo SC 20 awadl il (ghas bl Laliig gai e
slsial e i Gl BLaY) 52 (e s 3 Sl e
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Abstract

Zewain, Q.K. and O.l. Taha. 2020. Integrated management of root knot nematode Meloidogyne spp. on tomato crop
under plastic house conditions. Arab Journal of Plant Protection, 38(1): 31-41.

This study was carried out to evaluate the role of some nematicides, botanical formulations and the bio-control fungus Paecilomyces
lilacinus in the management of root knot nematode (RKN) Meloidogyne spp. on two tomato varieties, individually and collectively, on
compatibility basis within an integrated program to manage this pest. Result showed the high efficacy of nematicides, botanical formulations
and biocontrol fungus P. lilacinus in reducing RKN disease severity and improving tomato growth characteristics. Integrated treatment of
Tervigo+ Nematron+Nemadaed+P. lilacinus (T+NT+PI+ND) was superior in achieving highest reduction in root knot index and nematode
population density in 100 g of soil which reached 0.28 and 61.56 compared with 2.00 and 861.69 for the infested control, respectively, whereas
the lowest values of 1.33 and 260.83 were reached for the bio-control agent P. lilacinus, respectively. Highest means of wet and dry weight of
vegetative growth, yield and chlorophyll content was observed for the integrated treatment (T+NT+PI+ND) that reached 174.78, 453.37,
2121.90 g and 26.32 SU, respectively, whereas the lowest means of the same traits were observed for the Nemadead and Oncol 5% G
treatments. Shouroug tomato variety had the longest root length of 35.70 cm. Lowest mean of root fresh and dry weight were achieved by the
integrated treatment (T+NT+PI+ND) and reached 21.01 and 6.63 g compared with 27.05 and 9.08 for the infested control, respectively. The
results showed that all the treatments stimulated systemic resistance in the tomato plant and the integrated treatment (T+NT+PI+ND) was
significantly superior to other treatments in stimulating peroxidase enzyme activity (13.96 unit/ml), contrary to Oncol 5% G treatment with

least stimulation to enzyme activity (10.80 units/ml).

Keywords: IPM, tomato, Meloidogye spp., Nemadead, Nematron, Abamectin.
Corresponding author: Qais Kadhim Zewain, Faculty of Agriculture, Tikrit University, Irag, email: gzewin@tu.edu.iq
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