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Effect of elemental sulfur on the root-knot nematode, Meloidogyne
incognita, activities in cucumber plants
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(Received: 8.8.2015; Accepted: 15.11.2015)

Abstract

Root-knot nematodes (Meloidogyne spp.) are one of the main pests of cucumber production in greenhouses
and farms. Applications of chemical and organic fertilizers are effective in reducing the damages caused by
these nematodes. For this purpose, during 2013-2014, in an experiment, effects of 25, 50 and 100 mg/kg of
elemental sulfur at planting time and 45 days before planting, in sterilized and non-sterilized soil were
studied in two turns in greenhouse. First, two eggs or second stage juveniles of the nematode/g of soil and
sulfur levels were mixed with the soil. Then cucumber seeds cv. Negin were sown immediately in the half of
the pots and in the other half after 45 days. In order to evaluate the effect of sulfur evaporates on the initial
nematode population, one half of 45 days pots were placed in plastic bags. The results of two trails showed
that sulfur 50 mg/kg of soil in 45 days pots, filled with non-sterilized soil and placed inside plastic bags
caused 36% increase in the shoot dry weight and 114% in the yield, on average. In addition, sulfur 100
mg/kg of soil caused 70% and 69% decreases in the final population and reproduction factor of the
nematode, respectively.

Keywords: Cucumber cv. Negin, growth parameters, nematode control, reproduction factor
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Table 1. Effect of elemental sulfur on the growth parameters of cucumber, inoculated with Meloidogyne
incognita in sterile and non-sterile soil, at planting (first and second trials of test in 4 kg and 12 kg pots,

respectively).
Sulfur Shoot fresh weight (g)  Shoot dry weight (g) Root fresh weight (g) Yield (g)

(mg/kg of soil) 1" trial 2™ trial 1" trial 2" trial 1 trial 2" trial 1" trial 2" trial
Sterilized soil
Zero (control) 509¢ 205.3 ef 11.0 fg 19.5 fg 6.6 f 41.7 ef 27.2h 31.6de
25 579de  239.7b-f 152bc  27.8b-d 13.8 b-d 58.0 b-e 74.8 ¢ 48.1 c-e
50 515e 240.5b-f 133de  29.9b-d 15.6 ab 65.46 ab 91.2b 57.3 b-e
100 654b-e 227.6cf 129df 239d-g 13.6 b-e 65.2 ab 67.0 dc 34.6 de
Non-sterilized soil
Zero (control) 51.7¢ 1973 f 11.3 fg 179 ¢g 11.6¢ 37.0f 542e-g 32.0de
25 57.77de  2159d-f 100 ¢g 24.1d-g 12.4 de 61.8 bc 61.2d-f 43.0de
50 58.4 de 2104ef 11.7e-g 33.9b-d 15.4 ab 62.2 be 535¢gf  S51.5c-e
100 55.2 de 204.8 ef 122ef  20.7e-g 12.6 de 44.7 c-f 495¢g 29.7 e

Data are the means of five replicates for levels of 25, 50 and 100, and three replicates for the level of zero (control).
Values in each column followed by the same letters are not significantly different (P < 0.05), according to Duncan’s
Multiple Range Test.
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Table 3. Effect of elemental sulfur on the growth parameters of cucumber, inoculated with Meloidogyne
incognita in non-sterile soil, 45 days before planting (first and second trials of test).

Sulfur Shoot fresh weight (g)  Shoot dry weight (g)  Root fresh weight (g) Yield (g)
(mg/kg of soil) 1™ trial 2" trial 1trial  2™trial 1 trial 2" trial 1" trial 2" trial
Pots without plastic bags

Zero (control) 67.4d 599 a 103 f 9.6 de 154 f 20.5 a-c 27.7h 12.5¢
25 80.4 b-d 60.3 a 12.2 d-f 9.0e 19.6 c-e 15.0 f 426¢g 15.0 de
50 83.6 be 67.9 a 12.3 de 14.7b 18.2 d-f 15.8 d-f 67.1f 21.0b-e
100 75.8 cd 49 a 11.4 ef 9.4 de 17.7 ef 10.1¢g 545¢ 12.3¢
Pots in plastic bags

Zero (control) 80.3 b-d 613a 11.8d-f 10.8d-e 20.5a-e 19.3 a-d 50.6 g 17.0 c-e
25 90.4 be 60.9 a 13.4 c-e 9.7de  209a-d 17.7 b-f 89.1dc 26.9b-e
50 96.3 ab 85.7a 15.0 be 14.7b 22.1 a-c 213 a 99.3b 39.6 ab
100 89.4 be 62.2 a 13.7 c-e 89e¢ 19.8 c-e 120¢g 102 b 29.1 b-e

Data are the means of five replicates for levels of 25, 50 and 100, and three replicates for the level of zero (control).
Values in each column followed by the same letters are not significantly different (P < 0.05), according to Duncan’s

Multiple Range Test.
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Table 5. Effect of elemental sulfur on the growth parameters of cucumber, inoculated with Meloidogyne

incognita in sterile soil, 45 days before planting.

Sulfur Shoot fresh weight (g)  Shoot dry weight (g)  Root fresh weight (g) Yield (g)
(mg/kg of soil) 1™ trial 2" trial 1 trial 2" trial 1 trial 2" trial 1" trial 2" trial
Pots without plastic bags

Zero (control) 69.2 ¢ 459 fg 10.7 h 7.6 f 25.7 a-d 26.6 a 353 f 80¢
25 98.0b 514 e-g 14.8 b-e 9.5df 233c-e 16.0e-h 74.6 ¢ 23.4 a-¢
50 115a 67.1 b-d 14.7 b-f 142b 28.6 a 13.9h-i 893 c-e 413 a
100 84.8 b-d 387 ¢ 12.4 f-h 8.4 ef 232 c-¢ 11.61 782 ¢ 15.1 ce
Pots in plastic bags

Zero (control) 76.1 de 499 e-g 12.0 gh 9.8 d-e 244b-d 152 ¢gh 51.6f 13.6 c-¢
25 92.6 bc 779b 13.9 c-h 14.6b 27.6ab  195b-d 100a-d 229a-e
50 115a 93.6a 155b-d 15.8ab  22.4d-f 18.6c-f 108ac 27.3a-d
100 76.0 de 61.1 c-e 14.4 b-f 8.8 d-f 19.3 fg 15.7 f-h 759 ¢ 12.4 d-e

Data are the means of five replicates for levels of 25, 50 and 100, and three replicates for the level of zero (control).
Values in each column followed by the same letters are not significantly different (P < 0.05), according to Duncan’s

Multiple Range Test.
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