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Abstract. To verify suitability of the developed nutrient solution for fertigation culture of cucumber,
chemical changes of soil, growth characteristics and yield of cucumber as affected by conventional fertiga-
tion method (Control), the developed nutrient solution for fertigation culture (DNF) and Yamasaki cucum-
ber recipe (YCR) were investigated. At 48 days after transplant, photosynthetic and transpiration rate of
cucumber leaves were the highest in 3/2 strength of DNF and 1/2 strength of YCR, but not different with the
Control, in the later growing period photosynthetic rate was the highest in 3/2 strength of DNF and YCR
and was clearly different with the Control, transpiration rate was the highest in 3/2 strength of DNF and 1/2,
I strengths of YCR. The growth and yield of cucumber, nutrient elements of cucumber leaves except for cal-
cium were more in DNF and YCR than in the Control. Compared with pre-treated loam soil, pH of the soil
was low and electric conductivity was high in all treatments, amounts of accumulated phosphorus, potas-
sium, calcium, and magnesium were much in the higher concentrations per the kinds of nutrient solutions.
From the above results, it was considered that the developed nutrient solution has suitability as nutrient solu-
tion for fertigation culture of cucumber,
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Table 1. Chemical properties of loam soil before cucumber fertigation.

pH EC(dS'm™)  Av.P(mg-kg")

Exchangeable cation (cmol kg )

K Ca Mg,

5.44 0.3 49.3

0.65 4.54 0.90
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Table 2. The kind of nutrient solution used and the concen-
tration treated for suitability verification of the devel-
oped nutrient solution in fertigation culture of cucumber.

Nutrient solution Concentration of nutrient solution

Controf* N 25.0, P 15.0, K 20/10a
Fertigation’ 1287, 18, 3/2S
Hydroponic™ 1725, 18, 3/28

“Conventional fertigation method used in farms of cucumber.
YNutrient solution developed for cucumber fertigation.
*Nutrient solution developed by the Yamasaki in Japan for
cucumber hydroponic.

‘Strength of the standard nutrient solution.
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Fig. 1. Photosynthetic and transpiration rate of cucumber

leaves as influenced by different type of nutrient solution
and concentration at 48 days after transplant.

“'See the Table 2.

*Mean separation within columns by Duncan’s multiple
range test at 5% level. |
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Fig. 2. Photosynthetic rate and transpiration rate of cucum-
ber leaves as influenced by different type of nutrient solu-
tion and concentration at 76 days afier transplant.

“VSee the Table 2.
“Mean separation within columns by Duncan’s multiple
range test at 5% level,
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Table 3. Effect of different type of nutrient solution and concentration on the growth of cucumber at 83 days after transplant.

Nutrient solution Plant height  Stem diameter  Leaflength  Leafwidth  Fresh Weiic_.rfht Dry weig_klxt.
(cm) (cm) (cm) (cm) (geplant™)  (g-plant™)
Control® 527 ¢¥ 0.83a 329b 304 ¢ 584 ¢ 69.2 ab
Fertigation” 1/28Y 610 a 0.83 a 36.3a 3520 637a 70.1 ab
1S 602 a 0.82a 36.0a 36.8a 609b 71.1 ab
3128 572 b 083 a 370a 373a 659a gl.la
Hydroponic* 1/28 570 b 0.80a 34.1 ab 34.3 ab 642 a 77.2b
18 571b 0.79 ab 36.3a 354b 573 ¢ 74.5b
3/28 565 b 0.76 b 363a 353b 619D 79.3 a

“¥See the Table 2.

“Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 4. Effect of different type of nutrient solution and concentration on the yield and marketable fruit ratio of cucumber at

83 days after transplant.

Nutrient solution Number of fruit (No.-plant™) Yield (g-plant ™) Mal‘ke.table
- Total Marketable Total Marketable fruit ratio (%)
Control® 10.7 b¥ 93b 1361 ¢ 100% 1190 b 88.1 ab
Fertigation’  1/28" 15.0 ab 11.7 ab 2063 ab 152% 1661 ab 77.8Db
IS 16.0 a 12.8 ab 2157 ab 158% 1778 ab 80.7 ab
3/28 17.7 a 143a 2515 a 185% 2067 a 81.0 ab
Hydroponic® 1/2S 15.5a 123 ab 2182 ab 160% 1836 ab 79.3 ab
1S 14.0 ab 13.0 ab 1940 b 143% 1843 ab 92.0 ab
3/28 13.8 ab 12.8 ab 2051 ab 151% 1911 a 93.7 a
“*See the Table 2.

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 5. Mineral-nutrient contents of cucumber leaves as influenced by different type of nutrient solution and concentration

at 83 days after transplant.

: : N P K Ca Mg

Nutrient solution : ‘

% of dry weight
Control? 2.25¢% 0.55¢ 348D 2.11 ab 0.39¢
Fertigation” 1/28Y 343 a 0.61Db 422 a 248 a 0.40 ¢
1S 3.31ab 0.70 a 438 a 2.26 ab 0.51a
3/28 3.51a 0.64Db 444 a 191c¢ 045D
Hydroponic* 1728 3.12b 0.64b 3.58D 235a 0.49 a
1S 348 a 0.70 a 437 a 1.85¢ 0.49 a
- 3/28 3.55a 0.72a 449 a 2.09b 0.50 a
“¥See the Table 2.

“Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 6. Chemical properties of loam soils after cucumber fertigation.

Exchangeable cation (cmol*kg™)

Nutrient solution pH EC(dS*m™) Av.P (mg-kg™) < o Mg
Control? 537a" 033 ¢ 102d 022¢ 0.45d I.1b
Fertigation®  1/2SY 532b 0.52 be 246 ¢ 0.67c 1.08 cd 1.2 ab
1S 5.23 be 1.00 b 441 a 1.10b 1.52¢ 1.3 ab
3/28 517¢ 1.23b 587 a 1.84 a 3.01b 1.3 ab
Hydroponic* 1/2S 535a (.68 bc 117d 0.30¢ 448 a 1.3 ab
1S 5.24 be 1.15b 393 b 1.08b 447 a 14a
3728 5.14c¢ 1.65a 437 a 1.78 a 475 a 15a
Z¥See the Table 2.

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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