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Abstract. This study was conducted to determine the daily application rate and amount of N and K with
fertigation during different growth stages in semi-forcing culture of cucumber plants (Cucumis sativus L. cv.
Eunseongbaekdadagi). The diagnostic criteria for N and K also investigated based on petiole sap analysis.
The dry weight increased slowly until 30 days after transplanting. The highest dry weights were observed at
60 days after planting, then it decreased. As the plant grew, the contents of N and K in the petiole sap and
fruit of cucumber decreased. The daily uptake of N and K were highly correlated with the growing days.
The NO; concentrations in petiole sap were in the range from 3,500 to 4,500 mg-L™! in the early growth
stage, but those were in the range from 2,000 to 3,000 mg - L™ after then. However, K concentration in pet-
iole sap were in the rang from 5,000 to 7,000 mg-L™". The fluctuation in petiole sap concentration of K was
severe in the monthly fertigation and moderate in the daily fertigation. The fertigation by petiole sap diag-
nosis forced EC of soil to be low and yield to increase compared to the control.
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Fig. 1. Diagnostic procedures of NO;™ and K concentrations in the petiole sap of cucumber plant with RQ flex.
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Table 1. Changes of growth charavteriastics of cucumber as affected by fertigation frequency in the protected cultivation.

Plant height (cm) Number of leaves Dry wt. (g/plant)

Date D* W M D w M D w M
May 2 28 29 38 48 5.5 6.3 54 59 8.5
May 16 100 100 116 153 15.3 16.7 30.0 325 425
May 31 252 250 260 29.6 29.3 30.2 69.6 69.8 70.1
July 15 520 523 526 46.5 46.0 46.5 100.8 100.5 100.9
July 30 685 680 683 52.9 529 52.8 1324 132.0 132.8

“Fertigation intervals : D = daily, W = weekly, M = monthly.

Table 2. Yields of cucumber as affected by fertigation fre-
quency in the protected cultivation.

Table 3. Contents of N and K in the selected plant tissue of
cucumber in various growth stages.

Harvesi Fertigation ~ No.of = Fresh wt/ Fruit wt./
time interval  fruits/plant  fruit (g)  plant (g)
Daily 42 160 673
Early Weekly 39 156 608
Monthly 5.2 168 875
Daily 9.3 165 1,530
Middle  Weekly 9.0 166 1,491
Monthly 9.0 171 1,538
Daily 6.6 147 969
Final Weekly 6.4 144 920
Monthly 6.4 151 971
Daily 20.1 472 3,172
Total Weekly 19.3 465 3,019
Monthly 20.7 489 3,383

- Harvest time: Early = May 21 to Jun. 3; Middle = Jun. 4 to
17; Final = after Jun. 30
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Days after transplanting

Days after N (%) K (%)
transplanting  Leaf  Fruit Leaf  Fruit
15 4.11 - 6.12 -
30 3.94 - 5.85 -
45 3.7 3.72 5.70 494
60 3.63 3.54 5.25 4,71
75 3.54 3.36 4.70 447
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Fig. 2. Changes of dry weight (left) and amounts of N and K in various growth stages (right) of cucumber as affected by fer-

tigation frequency.
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Fig. 3. Change of NO;™ and K concentrations in the petiole sap of cucumber as affected by fertigation frequency.
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Table 4. Guidelines of N and K dose for the fertigation and optimum concentration of NO;~ and K in the petiole sap during

various growth stages of semi-forced cucumber.

Days after transplanting

Fertilizer
0~15 16~30 31~45 46~60 60~
Application dose” N 9 87 173 227 187
(mg/day/plant) K 13 133 253 313 247
Concentration in the NO; 3,800~4,300 3,500~4,000 3,300~3,800 3,000~3,500 2,500~2,800
petiole sap (mg -kg™) K 4800~5,100  4,800~5000  4,500~4.800  4,200~4,500  4,000~4,300

“The amount of fertilizers applied to one plant everyday.
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Table 5. Growth and yield of cucumber plants fertigated from Mar. 16 to Jun. 28, 2002 by the simple diagnosis of the petiole

sap (SDPS).
Fertigation Plant height ~ Stem diameter ~ Fresh weight Leaf area” No. of fruits Fruit weight
method (cm) (mm) (g/10 leavs.%) (cm2/plant) (/plant) (g/plant)
Control 811 b 7.5 853b 2,550b 17.0b 3,091 b
SDPS 841 a 6.6 937a 2835a 18.4 a 3320a
“Leaves unfolded from apex.
YMean separation within treatment by LSD test at 5% level.
Table 6. Chemical properties of soil as affected by fertigation methods.
Fertigation EC NO; Av. P,0s K Mg Ca
method pH @sm™  (mgkg)  (mg-kg™) (cmol*/kg)
Before treatment 6.16 1.26 122.8 179.5 1.13 1.63 5.24
Control 6.13 228 217.6 184.6 093 1.48 5.70
SDPS* 6.11 2.12 188.5 181.0 1.01 1.41 5.32
“See the Table 5.
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