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ABSTRACT

In this study, the effects of dry grapefruit waste at levels of 3, 5 and 7% (w/w) and sesame oil cake at 0.5,
1 and 1.5% (w/w) to control of the root knot-nematode Meloidogyne javanica within tomato roots in
sterilized and non-sterilized soils were investigated under greenhouse conditions. Also, C:N ratio, roots
total phenolic content, chlorophyll and growth factors of host plant were evaluated. The results showed
that treatments of 7% grapefruit wastes and 1.5% sesame oil cake, in non-sterilized soil reduced the final
nematode population by 54.5% and 83%, respectively. Increasing the percentage of wastes improved the
growth indices of infected plants. The highest increases were in 7% grapefruit waste and 1.5% sesame oil
cake in non-sterilized soil, and the lowest was in control and sterilized soil. The C:N ratio in treatments of
7% grapefruit wastes and 1.5% sesame oil cake in non-sterilized soil was 8.06 and 10.17, respectively. In
comparison to the control, the amounts of total root phenol and leaf chlorophyll of nematode infected
tomato increased. In the laboratory trial, the lowest survival rate of the nematode second juveniles
occurred in treatments of 7% grapefruit wastes by 3.58% and in 1.5% sesame oil cake during 72 hours by
44.42% after 72 hours. In addition, the lowest egg hatching rates after four days were 4.62% and 13.88%
for these treatments, respectively.
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Table 1. Mean comparison of nematode indices of the root-knot nematode Meloidogyne javanica in
tomato roots, treated with sesame oil cake (S) in sterilized and non-sterilized soils.

Treatments Eggs/root system  Females/root system Pf Rf
Sterilized soil
Control 60605° 858° 74231% 74
S0.5% 41495° 709° 47870° 48°
S1% 30099° 525° 35599° 36°
S15% 15102¢ 287° 17665° 18¢
Non-sterilized soil

Control 52416° 782° 58916° 59°
S0.5% 323794 649¢ 375674 384
S1% 24061f 481" 26624 27"
S15% 8293" 195" 9981" 10"
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Common letter do not differ significantly (P < 0.01) according to Duncan multiple range test
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Table 2. Mean comparison of nematode indices of the root-knot nematode
Meloidogyne javanica in tomato roots, treated with grapefruit waste (G) in sterilized
and non-sterilized soils.

Females/root

Treatments Eggs/root system Pf Rf
system
Sterilized soil

Control 18494% 247% 21182* 212

G 3% 15007° 228° 16380° 16°

G 5% 13050° 158¢ 13926¢ 14¢
G7% 9374° 99 9937f 10

Non-sterilized soil

Control 14474° 185° 15974° 16°

G 3% 13327° 166~ 14702° 15°

G 5% 11505¢ 135° 12506° 13°

G 7% 6507 78° 72579 79
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Common letter do not differ significantly (P < 0.01) according to Duncan multiple range test.
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Figure 1. Effect of grapefruit wast at different rates on reduction of damage of Meloidogyne javanica on
tomato root. (A: control, B: 3%, C: 5% and D: 7% grapefruit waste).
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Figure 2. Effect of sesame oil cake at different rates on reduction of damage of Meloidogyne javanica on
tomato root. (A: Control, B: 0.5%, C: 1% and D: 1.5% sesame oil cake).
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Table 3. Mean comparison of effect of sesame oil cake on growth parameters of the tomato plants
infected with the root-knot nematode Meloidogyne javanica in sterilized and non-sterilized soil.

Root length Shoot length

Root dry Root fresh Shoot dry Shoot fresh

Treatment . . . .
(cm) (cm) weight (g) weight (g) weight (g) weight (g)
Sterilized soil
Control 18.12° 42.509 0.34¢ 12.95¢ 3.33° 16.94"
S 0.5% 19.25% 63.38° 1.62° 19.31° 11.02¢ 47.62°
S 1.0% 22.25¢ 71.00¢ 2.11¢ 23.14° 13.83° 63.02¢
S 1.5% 27.12° 78.50° 2.90° 28.03° 20.17° 91.11°
Non-Sterilized soil
Control 18.50" 55.25° 1.14 15.88f 413° 20.78°
S0.5% 20.62° 72.50¢ 2.51° 26.38° 11.35¢ 50.95°
S 1.0% 25.25° 84.87° 3.19° 32.08° 19.08° 76.84°
S 1.5% 29.25° 91.25% 413 39.50° 33.83% 129.36°
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Data with the common letters do not differ significantly (P < 0.01) according to Duncan’s multiple range test.
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Table 4. Mean comparison of effect of grapefruit (G) waste on growth parameters of the tomato plants
infected with the root-knot nematode Meloidogyne javanica in sterilized and non-sterilized soil.

Treatments Root length Shoot length Root dry Root fresh Shoot dry Shoot fresh
(cm) (cm) weight (g) weight (g) weight (g) weight (g)
Sterilized soil
Control 13.12¢ 50.00° 0.31° 415" 2.27° 26.27°
3% G 14.00% 62.50° 0.61° 6.48° 4.39° 49.65°
5% G 17.25° 78.75° 0.65% 7.19° 5.34° 56.39°
7% G 20.00° 98.00°% 0.99° 10.75° 7.81° 71.35°%
Non-Sterilized soil
Control 13.87% 50.00° 047" 5.24° 4.14° 48.75°
3% G 14.87° 72.87¢ 0.73¢ 8.47° 451¢ 52.37¢
5% G 17.25° 89.37° 0.87° 10.08° 6.70° 64.70°
7% G 20.12% 98.12% 1.30° 13.03° 7.83° 73.27°
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Data with the common letters do not differ significantly (P < 0.01) according to Duncan’s multiple range test.
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Table 5. Mean comparison of effect grapefruit (G) waste on chlorophyll a and b and C:N ratio in tomato
plants, infected with the root-knot nematode Meloidogyne javanica in sterilized and non-sterilized soil.

Treatment C:N Chlorophyll a Chlorophyll b
Sterilized soil
Control 20.76% 1.69¢ 0.35°
G 3% 13.22° 2.28"™ 0.49°
G 5% 10.40° 2.30™ 0.58%¢
G 7% 8.47f 3.11%® 0.72%
Non-sterilized soil
Control 17.47° 2.29 0.49™
G 3% 11.86¢ 2.53% 0.58%¢
G 5% 9.87° 3.20%® 0.69%
G7% 8.06 3.48° 0.81°
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Common letter do not differ significantly (P < 0.01) according to Duncan multiple range
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Table 6. Mean comparison of effect sesame oil cake (S) on chlorophyll a and b and C:N ratio in
tomato plants, infected with the root-knot nematode Meloidogyne javanica in sterilized and non-sterilized

Treatment C:N Chlorophyll a Chlorophyll b
Sterilized soil
Control 21.022 0.79° 0.2f
S0.5% 14.99° 2.02¢ 0.49¢
S 1.0% 12.35¢ 3.75° 0.96"
S1.5% 11.90¢ 4.14° 1.2°
Non-sterilized soil
Control 19.18° 1.43 0.33°
S 0.5% 14.20° 2.73¢ 0.59%
S1.0% 12.17¢ 405" 0.66°
S1.5% 11.19¢ 5.62° 1.22°
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Common letter do not differ significantly (P < 0.01) according to Duncan multiple range
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Table 7. Mean comparison of effect grapefruit (G) and sesame oil cake (S) on total phenol in roots of
tomato plants infected with the root-knot nematode Meloidogyne javanica in sterilized soil and non-
sterilized soil.

Treatment Phenol (mg/g) Treatment Phenol (mg/g)
Sterilized soil Sterilized soil
Control 0.00012" Control 0.00013"
S 0.5% 0.00016° G 3% 0.00020°
S 1.0% 0.00023" G 5% 0.00026"
S 1.5% 0.00042° G 7% 0.00036°

Non-sterilized soil

Control 0.00024°
S0.5% 0.00041°
S1.0% 0.00055°
S1.5% 0.00086°

Non-sterilized soil

Control 0.00013f
G 3% 0.00025¢
G 5% 0.00034°
G 7% 0.00047°
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Common letter do not differ significantly (P < 0.01) according to Duncan multiple range
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Table 8. Mean comparison of effect of different concentration of sesame (S) and Grapefruit (G) equeous
wastes extracts on survival of larval in 24, 48 and 72 hours.

Percentage of larval

survivgal
Treatments 24 48 72
Sesame
S 0.5% 84.97° 75.65" 67.54°
S 1.0% 73.07° 64.57° 57.55¢
S1.5% 58.38¢ 49.49° 44.42
Grapefruit
G 3% 68.18° 62.14° 54,50°
G 5% 48.61° 43.89° 28.30°
G 7% 40.55° 30.97° 3.85¢
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Common letter do not differ significantly (P < 0.01) according to Duncan multiple range.
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Table 9. Mean comparison of effect of different concentration of grapefruit (G) and sesame (S) equeous
wastes extracts on percentage of egg hatching in 4 and 8 days.

Percentage of egg hatching

Treatments 4 days 8 days
Sesame
S0.5% 33.14° 44,93*
S1.0% 21.57° 31.42°
S1.5% 13.88° 18.91°
Grapefruit
G 3% 16.94° 21.97°
G 5% 8.42¢ 11.48°
G 7% 4,62° 7.42¢
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Common letter do not differ significantly (P < 0.01) according to Duncan multiple range.
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