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Effect of sulfur fertilizers on activity of the root-knot nematode
Meloidogyne incognita, in cucumber plants under greenhouse
conditions

M. Rumiani, A. Karegar , H. Hamzehzarghani, and Z. Banihashemi'

(Received: 25.2.2019; Accepted: 28.7.2019)

Abstract

In recent years, non-chemical control of common species of the root-knot nematodes (Meloidogyne spp.),
including soil enrichments by organic matters, animal manures and chemical fertilizers has received
considerable attention. In 2014, in an experiment, effects of two levels (10 and 25 mg/kg) of sulfur fertilizers
viz. ammonium sulfate, calcium sulfate, potassium sulfate, magnesium sulfate and zinc sulfate, and the levels
of 25 and 50 mg/kg of elemental sulfur on the activity of the root-knot nematode M. incognita, in pasteurized
soil were studied in greenhouse. Seedlings of cucumber cv. Negin at three or four-leaf stages were inoculated
with two eggs or second stage juveniles of the nematode/g of soil. The results of two trials showed that
magnesium sulfate 10 mg/kg caused 179% increase in the yield on average. The highest reduction was
recorded in the number of eggs/g of root and reproductive factor in 25 mg/kg level of calcium sulfate with
71.6% and 58.6%, decrease followed by 25 mg/kg sulfur with 69.1% and 57.0% decrease respectively. The
treatment of 50 mg/kg of sulfur was also in the next rank.

Keywords: Calcium sulfate, cucumber cv. Negin, magnesium sulfate, nematode control, reproduction
factor
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Table 1. Effect of elemental sulfur and sulfur fertilizers on shoot fresh and dry weights (g) of cucumber (cv.

Negin) inoculated with Meloidogyne incognita in pasteurized soil (first and second trials).

Shoot fresh weight Shoot dry weight
1st trial 2nd trial Average 1st trial 2nd trial Average

Treatments g %* g %* Yo** g %* g %* Yo**
Control 759 ¢ - 555h - - 9.5] - 931 - -

CaSO,, 10 1009 ¢c-f 329 579h 4.3 18.6 13.8ac 453 10.8j-k 16.1 30.7
CaSOy, 25 100.0d-f 31.8 658d-h 18.6 25.2 122b-g 284 11.7d-k 258 27.1
MgSO,, 10 103.2¢c-f 36.0 60.7fh 94 22.7 12.1¢ch 274 113gk 215 24.4
MgSOQ,, 25 84.3 fg 1.1  57.6h 3.8 7.4 11.1gi 168 100kl 7.5 12.2
ZnSOy, 10 106.1b-e  39.8 67.2b-g 21.1 30.4 10.5h4 105 12.8b-h 37.6 24.1
ZnS0y, 25 91.1b-e 20.0 634eh 142 17.1 102ij 74 109hk 172 12.3
K550, 10 111.5b-d 469 65.8d-h 18.6 32.7 134a-e 41.1 10.8i-k 16.1 28.6
K580y, 25 106.0b-e 39.7 659d-h 18.7 29.2 13.1a-f 379 115fk 237 30.8
(NH4),SO4, 10 105.8b-e 394 60.8fh 9.5 24.5 129a-f 358 112gk 204 28.1
(NH4),SO4, 25 120.1a-c 582 72.7d-h 31.0 44.6 124b-g 305 1l.6ek 24.7 27.6
Sulfur, 25 99.0d-f 304 595g-h 72 18.8 134a-e 41.1 125c 344 37.7
Sulfur, 50 1093b-e 43.6 582g-h 49 24.2 13.9ab 463 12.9b-h 38.7 42.5

* & **: The percentage increase of the plant growth parameter compared to its control and the average of percentages

in the two trials.

The numbers 10, 25 and 50 in the first column represent the levels (mg/kg of soil) for each fertilizer and sulfur.
Data are the means of six replicates for the first trial and five replicates for the second trial.
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 2. Effect of elemental sulfur and sulfur fertilizers on root fresh weight and yield (g) of cucumber (cv.
Negin) inoculated with Meloidogyne incognita in pasteurized soil (first and second trials).

Root fresh weight Yield
Ist trial 2nd trial Average Ist trial 2nd trial Average

Treatments g %* g %* Yo** g %* g %* Yo**
Control 234 ¢ - 22.1c-g - - 40.5k - 23.01-k - -

CaSO,, 10 51.0ab 1179 19.2e-h -13.1 52.4 64.5h-k -2.6 224k 593 28.3
CaSOy, 25 45.1a-d 927 17.5fh -20.8 36.0 80.4d-i 16.1 26.7h-k 98.5 57.3
MgSO,, 10 41.7b-e 782 16.0g-h -27.6 253 1453b 100 46.0c-g 259 179
MgSOQ,, 25 46.9a-c 1004 153h -30.8 34.8 104c-h 133 53.6cd 157 145
ZnSOy, 10 404b-f 726 205eh -72 32.7 823d-i 13,5 26.1h-k 103 58.3
ZnS0y, 25 40.0b-f 709 20.7d-h -6.3 323 41.9 jk 39 239ik 35 3.7
K550, 10 472a-c 101.7 229cf 3.6 52.7 85.1d-i 37.0 315fk 110 73.5
K580y, 25 463a-d 979 253ce 145 56.2 75.0ek 500 345ek 852 67.6
(NH4),SO4, 10 409b-f 748 202eh -8.6 33.1 98.0c-h 200 27.6g-k 142 81.0
(NH4),SO4, 25 49.2a-c 1103 245c-e 109 60.6 80.2d-i 43.0 329ek 98.0 70.5
Sulfur, 25 39.5b-f 688 241ce 9.0 38.9 659¢g-k -10.0 20.7jk 62.7 26.4
Sulfur, 50 39.5b-f 688 269b-d 21.7 45.3 772ej 134  539cd 90.6 112

* & **: The percentage increase or decrease (-) of the plant growth parameter compared to its control and the average
of percentages in the two trials.

The numbers 10, 25 and 50 in the first column represent the levels (mg/kg of soil) for each fertilizer and sulfur.

Data are the means of six replicates for the first trial and five replicates for the second trial.

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 and sulfur fertilizers on the number of galls, egg masses and eggs of
Meloidogyne incognita in cucumber (cv. Negin) in pasteurized soil (first and second trials).

Galls/0.5 g of roots Egg masses/0.5 g of roots Eggs/0.5 g of roots
1st trial 2nd trial  Average 1st trial 2nd trial  Average 1st trial 2nd trial  Average
Treatments Amount %* Amount %* %**  Amount %* Amount %* %** Amount %* Amount %* %**
Control 844a - 103.7a - - 448a - 627a - - 501la - 6897a - -

CaSO,, 10 512de 393 52.5c 494 444 179de 60.0 31.5bc 49.8 549  2154fe 57.0 2280 ef 669 62.0
CaSO,, 25 48.8de 42.2 528c 49.1 456 19.5c-e 56.5 259dc 58.7 57.6 1504 fg 70.0 1851f 732 71.6
MgSO,, 10 44.8 de 46.9 569bc 45.1 46.0 222b-e 504 332bc 47.0 487 4048bc 19.2 3590b-d 479 33.6
MgSO,, 25 36.8e 564 46.5cd 552 558 15.1e 663 249dc 603 633  3465cd 309 2762 d-f 60.0 454
ZnS0Oy4, 10 46.5de 449 448 cd 56.8 509 22.8c-e 49.1 19.0de 69.7 594 4298 ab 14.2 3638 b-d 47.3 30.7
ZnS0y, 25 54.1cd 359 39.6d 61.8 489 219b-e 51.1 159e 74.6 629 4407 ab 12.1 4245bc 38.5 253
K,SOy, 10 58.7bc 30.5 48.6cd 53.1 41.8 242b-e 46.0 23.6de 62.4 542 3363 cd 32.9 3661 b-d 46.9 399
K,S0y, 25 589bc 302 50.7c 51.1 40.7 34.7ab 22.5 18.5de 70.5 46.5 2401 e 52.1 2690d-f 61.0 56.5
(NH,4),SO4 10 559cd 33.8 59.6c 425 38.1 16.4de 63.4 269dc 57.1 60.2 3071d 38.7 5148ab 254 32.0
(NH4),SO4 25 58.5b-d 30.7 82.9ab 20.1 254 3l.4a-c 299 47.0ab 25.0 27.5 3225cd 35.6 4899 a-c 29.0 323
Sulfur, 25 689ab 184 53.0c 489 33,6 253b-d43.5 3l.1c 504 47.0 1241 g 752 2559d-f 62.9 69.1
Sulfur, 50 58.5b-d 30.7 454 cd 562 43.5 20.6c-e 54.0 19.4de 69.1 61.5 1234 g 75.4 3347 c-e 51.5 634

* & **: The percentage decrease of the nematode index compared to its control and the average of percentages in the
two trials.

The numbers 10, 25 and 50 in the first column represent the levels (mg/kg of soil) for each fertilizer or sulfur.

Data are the means of six replicates for the first trial and five replicates for the second trial.

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 4. Effect of elemental sulfur and sulfur fertilizers on the reproduction factor and number of the second
stage juvenile in pot soil and eggs/root system of Meloidogyne incognita in cucumber (cv. Negin) in pasteurized

soil (first and second trials).

Eggs/root system

2" stage juveniles/pot soil

Reproduction factor

1st trial 2nd trial Average 1st trial 2nd trial Average 1st trial 2nd trial  Average

Treatments No. %* No. %*  Y%** No. %* No. %*  Y%** Amount  %* Amount %* = %**
Control 234355b - 300244a - - 6765a - 20298a - - 30.8b - 41.0a - -

CaSOq, 10 225370b 3.8 86736ef 71.1 374 3100b 542 8040bc 604 573 294b 45 122ef 702 374
CaSO0q, 25 135836 cd 42.0 65553f 782 60.1 4077b 39.7 9200bc 54.7 472 182cd 409 97f 763 58.6
MgSO,, 10 326657a -394 114871d-f 61.7 11.1 3090 bc 54.3 12232ab 39.7 47.0 419a -36.0 16.2d-f 60.5 12.2
MgSOs, 25 324382a -384 87300ef 709 16.2 2985b 559 12464ab 38.6 47.2 41.5a -347 12.7ef 69.0 17.1
ZnS04, 10 342138a -46.0 148345de 50.6 2.3 1090 cd 83.9 7980bc 60.7 723 43.5a -41.2 198b-e 51.7 52
ZnSO0q, 25 343116a -464 181453b-d 39.6 -3.4 535d 92.1 4804c 763 842 43.7a -419 23.5b-d 427 04
K,S0s4, 10 309781a -32.2 163496cd 455 6.6 899d 86.7 6020bc 703 78.5 39.7a -289 21.5b-d 47.6 93
K>S0, 25 217637bc 7.1 133481d-f 555 313 1880b-d 72.2 9468 bc 53.4 62.8 285bc 7.5 183ed 554 314
(NH4),SO4, 10 244896b -4.5 208795bc 30.5 12.9 3297b 51.3 11188ab 449 48.1 31.7b 29 279ab 32.0 145
(NH4),SO4,25 311126a -32.8 236446ab 212 -5.7 3275b 51.6 11460 ab 43.5 47.6 40.3a -30.8 31.7ab 22.7 -4.1
Sulfur, 25 97534d 584 128344d-f 573 57.8 3453b 49.0 6768ab 66.7 57.8 13.5d 562 173ed 57.8 57.0
Sulfur, 50 92741d 60.4 178824 b-d 40.4 50.4 3957b 41.5 11044 bc 45.6 43.5 12.8d 584 24.1bc 412 49.8

* & **: The percentage decrease or increase of the nematode index

percentages in the two trials (-).

compared to its control and the average of

The numbers 10, 25 and 50 in the first column represent the levels (mg/kg of soil) for each fertilizer or sulfur.
Data are the means of six replicates for the first trial and five replicates for the second trial.
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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