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Abstract

The objective of this study was to estimate the amount of nutrient and water taken up al different
growth stages by cuocumber (Cucumis sativus L. c¢v. Eunsung Backdadagi) grown in a closed substrate
culture system. The amount of nutrient solution absorbed increased in proportion to days from plant-
ing at the first stage of growth and depended on the level of radiation after the mid stage of growth.
After the mid growth stage, the amount of nutrient solution absorption was maintained at §0-100
mg - MJ™. Toial amount of absorbed inorganic jons except S increased since the nutrient solution
ahsorption increased with the level of radiation, although the ahsorption rate of each inorganic ion
declined. A highly significant correlation (R? > 0.9) was found belween amount of inorganic ioms
absorbed and days after planting, LAI, total dry weight and leaf dry weight, but not with CGR. Cor-
relation coefficient between days after planting and the amount of nutrient solution absorbed per unit
radiation level was 0.92. Correlation coefficient between leaf area and the amount of nutrient solution
absorbed per unit radiation level was 0.97. Regression of the amount of nutrient solution absorbed per
unil radiation level and nutrient ions uptake showed a high significance (R? > 0.9).
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Fig. 1. Weekly change in nutrient solution uptake of cucum-
ber plant. NS : nutrient solution
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Fig. 2. Weekly changes of nutrient ion uptake rate on
cucumber plant. NS: nutrient solution

n/w : The formula devised by Yamazald (1982) to deter-
mine the amount of macronutrient and water uptake at reg-
ular intervals

1 : nutrient absorption

a : Initial volume of culture solution in each container (L)

w : The amount of nutrient solution absorbed by plants (L)
y : The initial concentration of macronuirient in cullure
solution (me * LY

y;: The final concentration of macronutrient in culture
solution (me * L)
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Fig. 3. Weekly change in nutrient jion uptake of cucumber
plant. N : NO;~-N
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Table 1. Correlation of days after planting, growth rate and radiation on nutrient ion uptake in cocumber plant.

Vi \Z V3 V4 Vs V6 K Mg Ca NO;-N S P
V1 - 0910%* 0.977+* 0.956%** 0.219ns 0.208ns 0.832%*F 0.836+* (.791** 0.840%** 0.175n0s 0.916**
v2 - - 0.918** 0.916%* 0417*% -0.009ns 0.724*%* (0.727%= (.713**% 0.752*% (0.144ns 0(.796%*
Vi - - - 0.993%% 0.353ns 0.089ns 0.723** 0.733%* 0.678%* 0.733%*  (.024ns 0.830%:*
v4 - - - - 0.400* 0.018ns 0.667*F (.681%* (.619** 0.681** -0.037ns 0.783%*
V5 - - - - - -0.396ns -0.055ns -0.012ns -0.025ns 0.023ns -0.286ns -0.003ns
ve - - - - - - 0.524*% 0.500%  0.531** 0.486* 0.560** 0.482*
s % Nonsignificant or significant at p=0.05. 0.01, respectively
V1 : Days after planting (day)
V2 : LAI (leaf area index, m? - m?)

V3 : Total dry weight in cucumber plant (except fruits)
V4 : Dry weight of leaves (g)

V5 : CGR (crop growth rate, g - m™ - day™)

V6 : Radiation (MJ - day™")
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Fig. 4. Regression of nutrient solution uptake and days after
planting on cucumber plant. NS : nutrient solution
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Fig. 5. Regression of leaf area and nutrient solution uptake
on cucurmnber plant. NS : nutrient solution.
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Table 2. Growth and yield of cucumber plants at 110 day afier planting.

Plant Leaf Fresh weight (g) Dry weight (g) Avere‘lge Total  No. of
. No. of fruit .

height area leaves . weight yield tot.al
(cm) (cm?) Leaves  Root Stem Leaves  Rool Stem (g% © fruits
7024 23,177 339 1058 276 4293 100.7 29 41.1 185.6 3,487 18.6

+396° *+2687 +£35 L1130 £58 £33 *+ 145 *065 L£98 £159 £727 129

? Numbers represent mean and standard error.
. fruiting tomato plants in hydroponics. Acta Hort.
R 0o 0 458:293-301.
4 e fda__ﬂ_-f—eﬁ”'o_ T T 2. Bhme, M. 1995. Evaluation of organic, synthetic and
0 2 1 1 L 1 S, mineral substrates for hydroponically grown cucum-
y=0.023+0.074X-2. 364X * a ber. Acta Hort. 401:209-217,
1% F=0949 ™ _ 443——03‘“4# 3. Bohme, M. 1996. Influencc of closed systems on the
g P P development of cucumber. ISOSC Proceedings. p. 75-
-~ 1 ) ) 7.

T 020540.184x 2.5E 4 4. Chi, S.H., Y. Shinohara, and Y. Suzuki. 1991. Effect of
E li r=0970" J}—M 8—00—-0” concentration of nutrient solution and aeration on
-7 T Mg growth and dry matter partitioning in hydroponically
?_10 0 L ! 1 1 grown tomato plant, Environ. Control in Biol, 29(1):
I y=0.223+0.216X-2. 1E-4X * 27-33.

i %g £=0976" Y S 5. Ho, L.C. and P. Adams. 1994. Regulation of the parti-
é’ ] J__é&__—w*‘*é‘ K tioning of dry matter and calcium in cucumber in rela-
& Ob= . L ' L tion Lo fruit growth and salinity. Ann. Bot. 73:539-545.

20 y=-0.422+0.347X-7.8E-4X * O 6. Jemaa R., T. Boulard, and A. Baille. 1995. Some
20 F r'=0993 " g results on water and nutricnt consumption of a green-
10 P Ca house tomato crop grown in rockwool. Acta Hort,
0 ' : ‘ : 408:137-145,

60 - y=-0.860+0.417X-74B-5X * - 7. Noordwijk, M. V. 1990. Synchronisation of supply and
20 E r=0976 " T ——oef demand is necessary to increase efficiency of nutrient
0 b 1 L N use in soilless horticulture. Plant nutrition-physiology

0 30 60 90 120 and application, Netherlands, p. 525-531.

Nutrient solution uptake (mg - M )

Fig. 6. Regression of nutrient solution and nutrient ion
uptake on cucumber plamnt.
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