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Abstract

This study was conducted to develop a natrient uptake model in cucumnber (Cucumis sativus L.
cv. Eunsung Backdadagi) plants for prediction of the amount of nutrients in drainage solution in a
closed perlite culture system. Electrical conductivity (EC) of the nutrient solution was adjusted to
1.5, 1.8, 2.1, 2.4, and 2.7 dS - m’\. The amount of nutrient solution absorbed in different EC treat-
ments was not different until the mid stage of growth. However, after the mid growth stage, a high
EC treatment resulted in less solution absorption. The absorption rates of K, NO;-N, Mg, and P
increased continuously for a whole growing period in all treatments, while those of Ca decreased
slightly. For S, the decrease was significant after the mid stage of growth. Although the amounts of
absorbed inorganic ions in different EC treatments were not significantly different at the first stage
of growth, they were significantly different after the mid stage of growth and decreased slightly at
the end of growth stage. Models for predicting the amounts of each inorganic ion absorbed were
developed by using EC and the amount of nutrient solution absorbed per unit radiation(mg * MIh,
which proved to be practical with a positive correlation at 1 percent probability between the devel-
oped model and practical values.
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Fig. 1. Effect of nutrient concentration on nutrient solution
uptake per radiation on cucumber plant.
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Table 1. Effect of concentration of nutrient solution on growth and yield in cucumber plant.

Plant Leaf Fresh weight Dry weight Aver. fruit  Total
@S - m™ height arezzi g fruit weig yie

(cm) (em”)  Leaves Stem  Root Leaves Stem  Root (g) (&)
1.5 594a" 11042ab 824b 272b 84.5¢ 77.8b 30.0b 7.4b  16.0b 187.4b 20790
1.8 544ab  13016a 927ab  296ab  91.5bc 89.3ab  338ab 7.5b 19.0ab 218.1ab  4183a
2.1 571ab  13101a 1053a 332a 104.3a 99.5a 35.0a 93a 20.0a 214.5ab N 4308a
2.4 573ab  11145ab 924ab 323a 94.5b 85.3b 34.3a 8.6ab 17.8ab 248.4a ' 4398a
2.7 554b 9297h 836b 310a 93.0b 80.0b 32.8ab  8.3ab 19.0ab 2204ab  4182a

? Mean followed by the same letter is not significantly different by Duncan's multiple range test at 5% level.
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Table 2. Effect of nutrient concentration on nutrient ion uptake rate(me - L) by date in cucumber plant.

EC May June July
Element 45wty T3 g 15 2 29 5 12 19 26 3 T
1.5 790 994a 8.06d 9.02 883 818 945d 9714 10.61d 9.93b 6.90c
1.8 6.78 8.99a 10.71c 10.59d 11484 11.10d 11.82c 11.45ch 12.27bc 10.33b  8.22bc
NOz-N 2.1 3.09 9.58a 13.36b 12.64c 12.38¢c 12.02¢ 12.44¢ 11.6lab 12.85bc 12.44a §.74ab
24 8.40 9.0la 15182 14.71b 14.51b 14.19b 13.87b 12.80a 14.74ab 14.09a 7.38¢c
2.7 7.93a 10.12a 16.26a 1594a 15.94a 15.60a 15.11a 1043¢d 15.07a 14.07a 9.84a
1.5 2.04a 248a 1.88d 191d 190e 1.77e 1.83e 2.13¢ 2.19¢ 1.95a 2.24a
1.8 1.75a  1.95a 248c 230c 232d 222d 2224 255b 268 2.17a 2.56a
P 21 232a 210a 3.03b 28lb 262c 251c 251c  2.73b  287b 2572 2.80a
24 2.12a 212a 297b 290b 3.0lb 2.90b 2.90b 2.8b 2.79b 2.64a 2.43a
2.7 2.06a 2.18a 3.89a 3.69a 354a 352a 3522 3482 356a 26la 277a
1.5 5222 5.73a 4.66c 42le 429 4.17¢ 4.70c 3505 4.55d 443b  3.92d
1.8 447a 4.56a 514c  4.86d 5264 5.03d 5.02¢ 5.18a  5.24cd  4.64b  4.49cd
K 2.1 4.64a 4982 609 571c 6.03c 585 5.85b 5.83a 5.73bc  6.03a 5.32b
24 4.80a 492a 642b 647b 6.65b 651b 6.04b 5682 6.56ab 5992  4.78bc
2.7 590a 5.13a2 7.84a 764a 7492 737a 695 5032 6682 628 6.5la
1.5 575 6.7% 6.09d 6.16e 5954 590e 66lc 6482 7.18a 657a 6.08a
1.8 58la 573z 7.72¢ 7.51d 7.10c 7.19d 6.99b¢ 6.94a 7.54a 6.6la  5.60a
Ca 2.1 5672 64la 891b 867c 78lb 7.77¢ 793ab 7332 782a 75la 6.64a
2.4 6292 6292 872b 9.00b R8.18 832b 7.7labc 6.94a 8.16a 84la 6.48a
2.7 5.87a 636a 11.52a 11.06a 942a 908 833a 730a 824a 7.29a 727a
1.5 274a 376a 372 3.82¢ 3.30d 3.16c 298 2.73b 4.40abc  4.25a 3.89a
1.8 259 327a 434d 427d 389c 3.80bc 3.08a 227b 426c 4082 3.55a
Mg 2.1 2.82a 3.64a 35.14b 3506b 456b 421a 3992 3062 4.33bc 4.60a 4.26a
24 296a 3.56a 552¢c 556c 4.86b 444a 3553 255b  5.15ab 5802 3.44a
2.7 297a 392a 623a 6.07a 5.37a 43lab 3.08a 374a S544a 4.28a  4.69a
1.5 252a 411a 291c 396b 3.86c 3.83b 3.87a 3.38a 298ab 0.88a 2.14a
1.8 276a 3932 433b 433b 41lc 418 3932 284a 225b 0672 209
S 2.1 264a 393a 4.68b 5.00a 487b 4752 492a 3.86a 238 0.68a 2.82a
2.4 297a 3.8la 5.02ab 545 5.03ab 4.96a 4.49a 3.50a 3.0lab 0.94a 2.58a
2.7 239 433a 575a 559 548a 4.60a 3952 392a 3502 053 2.70a

? Mean followed by the same letler is not significantly different by Duncan's multiple range test at 5% level.
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Fig. 2. Effect of nutrient concentration on cation uptake(A) and anion uptake(B) on cucumber plant.
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Table 3. Models for prediction of nutrient ion uptake on cucumber plant.

Nutrient ion Equation r
NQOs-N y?=2.637 - 1.637x,” - 0.00517x, + 0.0874x;%, 0.857
P y =0.3588 - 0.2248x, - 0.0014x, + 0.0144x,x, 0.936
K y = 4547 - 2447x, - 0.019%; + 0.119%%; 0.944
Ca y =0.842 - 0.5894x; + 0.0587x, + 0.046x,x; 0.889
Mg y = 0.176 - 0.1992x, + 0.0213x, +0.0158x,x, 0.783
S y =-0.2084 + 0.0163x, + 0.0363x,,0.01153x;x, 0.474

” nutrient ion uptake (mg - MI™")

¥ Nutrient solution uptake (mg - MI™)
EC(dS-m™

n:110

w

-
B o

Calculated value using model equation (mg ™)
LS

fi]

o 2 4 6 8 i 2 0 3

Original data of nutrient ion uptake (mg - MJ )

Fig. 4. Fitting of model and original data on nutrient ion
uptake on cucumber plant.
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Fig. 5. Model of reusing drainage for closed substrate cul-
ture system.

Nd : Amount of nutrienrt ions in drainage

Ns : Amount of nutrienrt ions in supplying nutrient solution
Nu : Amount of mutrienrt ions on uptake by plants
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