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Effects of Control Methods on Yields of Oriental Melon in Fields
Infested with Meloidogyne arenaria
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The effect of cultural, physical and chemical control methods on the population density of Meloidogyne
arenaria second-stage juveniles (J2) and on fruit yields of oriental melon was investigated at Seongju Fruit
Vegetable Experiment Station, Kyungpook province, Korea, for two years from 1999 to 2000. Crops used in a
rotation prior to Oriental melon were rice, corn, sesame, and green onion. The physical methods used were
either solarization, soil addition or soil drying, and a nematicide, fosthiazate of granular formula, was used as
the chemical method, applying at a rate of 300 g a, i/10 a. Growing rice in the rotation, solarization, and soil
addition controlled the nematode disease most effectively, reducing the number of J2 by 90% and increasing
fruit yields two times. However, the effects of these control methods on the J2 population were limited to the
early growing season; the J2 population increased later, suggesting that additional control practices may be
needed in the following season. The next effective control methods were use of corn in the rotation, the nem-
aticide application, and soil drying. The nematicide application was effective only for the early fruit yield, but
neither for the late nor for the total yields. Use of sesame or green onion in the rotation was not effective in

controlling the nematode.
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Table 1, Soil characteristics of oriental melon planting site at Seongju in Korea

H Organic matter P.O, K Ca Mg EC* Total nitrogen
P (k) (mg/kg) (mg/kg) (mg/kg) (cmol*/kg) (dS/m) (g/kg)
7.4 2.52 679 0.43 8.06 340 247 0.12

* Electrical conductivity of the saturation extract of the soil; a measure of salt content.
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Table 2. Effects of different treatments on the population density of Meloidogyne arenaria juveniles (J2)

M. arenaria J2/100 cm” soil®

Treatment®
January(Pi) April(PfA) PfA/Pi® June(Pfl) PLI/Pi
Control 424XY* 1,808X% 43 9,561X 5.3
Fosthiazate 597XY 1,317X 2.2 8,567XY 6.5
Soil addition 5Y 28X 3.6 8152 29.1
Solarization 63Y 184X 29 1,320Z 7.2
Soil drying 203Y 807X 4.0 5,803XYZ 73
Green onion TA3XY 1,061X 1.4 9.967X 9.4
Rice 53Y 25X 0.5 2,538YZ 101.5
Comn 213Y 348X 1.6 5,167XYZ 4.8
Sesame 917X 1,123X 1.2 0,800XYZ 6.1

*Rotation crops (green onion, rice, corn, sesanie) were planted in a greenhouse in June and harvested during August to October. Fosthiazate
applied at 1.8 g a. i./6 m® plot. Soil addition: Nematode-free soil was added in plots on November 10. Control: Oriental melon was continuously

cultivated until September.

® Data are averages of three replications except control which had 14 replications.
Pi = initial population density, PfA = population densities at April, PfJ = population densities at June.
“Means followed by the same letters within a column are not significantly different (£ = 0.05) according to Duncan’s multiple range test.
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Fig. 1. Effects of different treatments including cultural {rotation),
physical and chemical methods on the prevention of plant death in
the field infested with Meloidogyne arenaria. Oriental melon was
planted on February 4 in the greenhouse. Soil add.: soil addition.
Rice, sesame, corn, and green onion (listed as onion) are rotation
crops planted prior to oriental melon. Drying: soil drying. Fosth.:
fosthiazate application. .
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Table 3. Effects of different treatments on yield of oriental melon, Cucumis melo L. ¢v, Geumssaragi-euncheon under greenhouse

conditions
Fruit yield (g/6 m°y*
May June

Treatment Marketable Marketable Total

ota

Blemished Quality Marketable Blemished Quality Marketable-
High Low Total High Low Total

Control 1,177 6,054Y" 1,195 7.249YZ 478YZ 1,0A1YZ B85YZ 1,925YZ 10,829YZ
Fosthiazate 1,354 8,430XY 1,574 10,013WX 687XYZ 1,023XY 915YZ 1,938Y7 13,991YZ
Soil addition 1,222 9,208X 663 987IWXY [395XY 5,621X 2,718X 8,339X 20,826X
Solarization 1,201 10,254X 1.026 11,280W 1,524X 5,052X 1,849XYZ  6,501XYZ 20.906X
Soil drying 1,981 8,393XY 1,056 9.449WX 390Z 2,083XY 1,510XYZ  3,593XYZ 15413XY
Green onion 703 5.811Y 583 6,3947 484YZ 1.630XY 766YZ 2,397YZ  9.978YZ
Rice 978 10,190X 1,625 11,815W LIBIXYZ  4974X 2.650XY 7,625XY  21,599X
Com 1,071 7,370XY 1,154 8,524XYZ 459YZ 3,532XY  2648XYZ  6,1B0XYZ 16,234XY
Sesame 984 5,601Y 643 6,304Z 541YZ 226Y 6827 908Z 8.737Z

“ Data are averages of three replication except control which had 14 replications,
® Means followed by the same letter within column are not significantly different (£ = 0.05) according to Duncan's multiple ranf,e test.
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Fig. 2. Effects of different treatments on populatin density of
Meloidogyne arenaria and yield of oriental melon. oriental melon
was planted on February 4 in the greenhouse. * ; Early and late
yields of oriental melon are significantly different from control,
respectively (£ = 0.05). The same letter on top of the bar indicates
that total yields are not significantly different (P = 0.05) according
to Duncan's multiple range test. Soil add.: soil addition. Rice, ses-
ame, corn, and green onion (listed as onion) are rotation crops
planted prior to oriental melon. Drying: soil drying. Fosth.: fosthi-
azate application.
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Table 4. Yield of rotation crops used in this experiment for the
control of Meloidogyne arenaria

Crop® Yield Gross value”
P (ke/10a) (1,000%/10a)
Com (no. of ears) 4,653 [,202
Green onion 595 363
Rice (unhulled) 468 1,081
Sesame 61 728
*Rotation crops were planted in a greenhouse in June and harvested

during August to October.
®Based on Ministry of Agriculture and Forestry, 2000.
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Fig. 3. Temperature profile according to soil depth, relating to
lethal effect of solarization in the greenhouse on Meloidogyne
arenaria juveniles. Hatched area indicates lethal time-temperature
{Heald and Robinsecn, 1987).
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