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Potassium Sulfate Fertigation Effect on Salt Accumulation
and Vegetable Crops Cultivation in Greenhouse
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Abstract : Salt concentration in greenhouse soils is one of the major factors to determine yield and qual-
ity of vegetables and many agricultural practices have been attempted to reduce salt accumulation. This
study was conducted to determine the effect of potassium sulfate fertigation on greenhouse salt accumu-
lation and yield and quality of vegetables. Tomato and cucumber were grown in a greenhouse with
urea+potassium chloride, urea+potassium sulfate, urea+potassium nitrate, and ammonium nitrate+potas-
sium sulfate. Soil electrical conductivity for potassium sulfate treatment was less than that for potassium
chloride. Nutrient contents in leaves, stalk, and fruit of tomato and cucumber was not significantly dif-
ferent among treatments. Antioxidative activity of tomato for potassium sulfate was greater than that for
potassium chloride.
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Table 1. Soil chemical characteristics before the experiment
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Table 3. Soil chemical characteristics after the study

Treatment pH* con d]::llcif\t/rl}[;?l] 5 Organic Matter ~ Available P,O; < Exchangeéfle cation Mg
dSm’ g kg mg kg cmol’ kg'!

Control 5.5a 0.6a 12a 260a 0.11a 4.6a 1.2a

Urea+KCl 5.1a l.4c 14a 398b 0.25b 5.6a 1.3a

Urea+K,SO, 5.2a 1.0b 12a 354b 0.22b 4.9a 1.2a

Urea+KNO; 5.4a 1.0b 13a 381b 0.22b 5.3a 1.3a

NH,NO;+K,SO, 4.9a 1.1b 13a 363b 0.29b 5.0a 1.3a

*Treatments with same letter in each column are not significantly different at the 0.05 probability level by t test.
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Fig. 1. Effect of potash fertilizer type on soil electronic
conductivity profile (lysimeter experiment). Error bars indicate
+1 standard error.
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Table 4. Effect of fertilizer type on leaf greenness, sugar, and
marketable yield of tomato

SPAD chlorophyll

Treatment meter* Sugar Yield
Brix kg 10a
Control 51.4a 4.7a 8,085a
Urea+KCl 58.7b 6.1b 12,784bc
Urea+K,SO, 58.4b 5.4b 14,935 ¢
Ureat+tKNO; 58.2b 5.3b 14,173 ¢
NH,NO;+K,SO, 58.5b 5.9b 14,675 ¢

“Treatments with same letter in each column are not significantly
different at the 0.05 probability level by t test.

Table 5. Effect of fertilizer type on leaf greenness and marketable
yield of cucumber

Treatment SPAD chlorophyll meter* Yield
kg 10a’

Control 38.1a 2,823a
Urea+KCl 45.6b 4,917b
Urea+K,SO, 45.5b 5,531b
Urea+KNO; 45.5b 4,806b
NH,NO;+K,SO, 45.4b 5,268b

*Treatments with same letter in each column are not significantly
different at the 0.05 probability level by t test.
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Fig. 2. Nutrient use efficiency for tomato (a) and cucumber (b). Error bars indicate +1 standard error. U: urea, PC: potassium
chloride, PS: potassium sulfate, PN: potassium nitrate, AN: ammonium nitrate.

40 8
- _I_ T
ES L T
g T 5
£ 30 1 16 2
=) $ 3
= =
g B
520 14 3
5 S
= =
Z 10 12 8
< =
JTomato <
ol Ccumber
0 ! | n I I 0
U+PC U+PS U+PN AN+PS

Fig. 3. Antioxidative activity of tomato and cucumber. Error
bars indicate *1 standard error. U: urea, PC: potassium
chloride, PS: potassium sulfate, PN: potassium nitrate, AN:
ammonium nitrate.
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