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Table 1. Analysis of variance of total protein in two tomato varieties at four different levels of
nematode populations in four different sampling times

Source df mean square

Total protein

a 1 800.33

b 3 13087.77"
c 3 229491
bxa 3 910.42"
cx a 3 151.50"
cxb 9 2592™
cxbxa 9 30.10™°
Error 88 165.96
Total 127

Ccv 3.37

Note: ", ™ and ™ are respectively significant level at 5%, 1% and no significant difference (a: variety, b:

Treatment and c: time)

259 Nlod (Guresr ik gt Slg 38 (S $4x 95 185 99 IYBT 9 oty Sl 5T il o9 4 325 Y Jou
S0 pdiged Lalisee o) slex
Table 2. Analysis of variance of peroxidase and catalase in two tomato varieties at four different
levels of nematode populations in four different sampling times

Source Df mean square
catalase peroxidase
a 1 5.18™ 93.10"
b 3 341.12" 353.75"
c 3 59.59" 78.50"
axb 3 5.35" 35.13"
axc 3 /11” 17.07"
bxc 9 42317 68.817
axbxc 9 2.047 16.68"
Error 88 0.67 0.85
Total 127
(Y 10.95 11.24

Note: ", " and ™* are respectively significant level at 5%, 1% and no significant difference (a: variety, b:
Treatment and c: time)
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Table 3. Comparison of means peroxidase and catalase enzymes (unit/gFW.min) in two tomato
varieties at four different levels of nematode populations in four different sampling times.

variety time levels peroxidase catalase
F 1 1 3.621 2.85j
F 1 2 3.501 2.72j
F 1 3 3.771 2.97j
F 1 4 3.321 2.65j
F 2 1 3.671 2.62j
F 2 2 5.501gkl 7.72i
F 2 3 7.77fghij 8.97ghi
F 2 4 9.32fg 10.65defgh
F 3 1 3.97kl 2.975j
F 3 2 7.50fghij  10.72cdefgh
F 3 3 8.77fgh 10.97bcdefg
F 3 4 16.32¢ 12.65bcd
F 4 1 4.47k1 2.71j
F 4 2 6.35hijk 9.72efghi
F 4 3 8.52fgh 9.97efgh
F 4 4 9.87ef 11.65bedef
G 1 1 4.02kl 2.70j
G 1 2 4.32kl 2.82j
G 1 3 4.17kl 2.62j
G 1 4 3.92kl 2.97j
G 2 1 4.02kl 3j
G 2 2 5.32jkl 8.82hi
G 2 3 7.17ghij 9.62fghi
G 2 4 7.92fghi 11.72bcde
G 3 1 4.20kl 2.75j
G 3 2 13.32d 12.76bc
G 3 3 19.17b 12.62bcd
G 3 4 22.92a 17.97a
G 4 1 4.37kl 3j
G 4 2 12.32de 10.82cdefgh
G 4 3 18.62bc 10.62defgh
G 4 4 20.42b 12.97b

Common letters = no significant difference
F : (Falat Y) and G :(Gina VF)
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Table 4. Analysis of variance of phenylalanine ammonia lyase enzyme (PAL) and poly phenol oxidase in two
tomato varieties at four different levels of nematode populations in four different sampling times

Source Df Mean square
poly phenol ~ PAL
oxidase
a 1 178.25" 152.29°
b 3 3091.61" 771.92"
c 3 712.817 195.44"
bxa 3 297.23% 64.46"
cx a 3 35.64" 43.28"
cxb 9 548.09" 133.127
cxbxa 9 67.02™ 31.05™
Error 88 54.31 30.59
Total 127
Ccv 4.65 6.88

Note: ,  and "* are respectively significant level at 5%, 1% and no

significant difference (a: variety, b: Treatment and c: time)

29 (S P4 g5 085 95 (unit/gFW.min) SWLigel s¥T fuid 2 5T 9 (E/FW) 57 (9 3 (oSl 4wl -0 Jour
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Table 5. Comparison of means of total protein and phenylalanine ammonia lyase enzyme (PAL)

(unit/gFW.min) in two tomato varieties at four different levels of nematode populations in four
different sampling times

Time Levels Total protein PAL
1 1 404.50abc 74.50e
1 2 406.87a 73.50e
1 3 406.25ab 74.37¢
1 4 409.50a 74.25¢
2 1 407.12a 74.50e
2 2 392.25abed 8lcde
2 3 378.87bcde 84.37bcd
2 4 377.87cde 86.87bc
3 1 409a 73.62¢
3 2 369.75def 86.50bc
3 3 346.12fgh 91.87ab
3 4 344.37fgh 96.37a
4 1 416.87a 72.87¢
4 2 362.25¢efg 77.50de
4 3 338.12gh 80.50cde
4 4 331.25h 83.50cd

Common letters = no significant difference
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Table 6. Comparison of means of poly phenol oxidase (unit/gFW.min) in two tomato varieties at four
different levels of nematode populations in four different sampling times

Time Levels Poly phenol
oxidase

1 1 145gh

1 2 147.37fgh

1 3 147.62fgh

1 4 148.25efg

2 1 144.37h

2 2 157.50defg

2 3 161cde

2 4 165.62cd

3 1 144.12h

3 2 172.50bc

3 3 180b

3 4 194.50a

4 1 146.12gh

4 2 156.25defgh

4 3 159.50def

4 4 164.12cd

Common letters = no significant difference
F : (Falat Y) and G :(Gina VF)

29 (S P4 g5 085 95 (unit/gFW.min) SWligel s¥T fuid 2 5T 9 (E/FW) 57 (9 3 (oSl 4wl Y Jour
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Table 7. Comparison of means of total protein (ug/FW) and phenylalanine ammonia lyase enzyme

(PAL) (unit/gFW.min) in two tomato varieties at four different levels of nematode populations in
four different sampling times

Variety Time  Total protein PAL
F 1 403.93ab 74.06¢
F 2 384.68abcd 80bc
F 3 359.87de 80.81bc
F 4 352.43e 77.62bc
G 1 409.62a 74.25¢
G 2 393.37abc 83.37b
G 3 374.75bcde 93.37a
G 4 371.81cde 79.56bc

Common letters = no significant difference
F : (Falat Y) and G :(Gina VF)
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Table 8. Comparison of means of total protein (ug/FW) and poly phenol oxidase (unit/gFW.min) in

two tomato varieties at four different levels of nematode populations in four different sampling times

Variety  Levels  Total protein poly
phenol
oxidase

F 1 408.87c 144.93a
F 2 378.37ab 159.68bc
F 3 361.18bc 157.56bc
F 4 352.50ab 163.50c
G 1 409.87¢c 144.87a
G 2 387.18bc 157.12ab
G 3 373.50ab 166.50bc
G 4 379 172.75bc

Common letters = no significant difference
F : (Falat Y) and G :(Gina VF)
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Abstract

To investigate the effect of root-knot nematode M. incognita race2 on tomato defense
enzyme production process, an experiment was conducted under greenhouse conditions.
The experiment was carried out in a completely randomized split split plot design with
two susceptible (Falat Y) and tolerant (Gina VF) tomatoe varieties with four nematode
population levels of 0 (control), 500, 1000 and 2000, the number of larvae of second
stage with four different sampling times (0 (control), 3, 5 and 7 days after inoculation)
and with four replications. In this experiment, after sampling, purification, identification
and propagation of nematode species and race of nematodes were determined. With
nematode purified amplification on the Rutgers cultivar tomato inoculum was obtained.
The four-leaf stages were inoculated population in levels and the time mentioned of the
enzyme was measured. The results showed that increasing levels of nematode population
affected plant biochemical activities and the total protein content decreased. The activity
of catalase, peroxidase, polyphenol oxidase and phenylalanine ammonia lyase involved
in the defense reaction of host plant increased. The highest rates were observed in the
catalase enzyme and in the tolerant variety. In the presence of nematode stress, plant
activated its defense mechanism that has enabled it to increase its enzymatic activity
which was at its maximum value 5 days after inoculation.
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