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Development of Recirculating Wick Hydroponic Techniques for
Safe Seed Tuber Multiplication of Potatoe

Bong Kyoon Kang' and Chan Woo Kim

College of Agric. & Life Sci,

ABSTRACT : This study was conducted to establish the
proper techniques of the recirculating wick hydroponics
for safe seed tuber proliferation of potatoes (Solanum
tuberosum L. CV. Dejima). To achieve these, several intact
tubers (5, 10 and 20 g) and cut seed-pieces (two or four)
were treated in wick hydroponic system beds. A polysty-
rene box (31 cm in width, 20 cm in height, 51 cm in length,
and 0.031 m’ in volume) was placed on a styrofoam box.
Eight wicks (width 1.5 cm X length 40 cm) were put into
each polystyrene box and the boxes were filled with perlite
+ peatmoss (1 : 2, v/v) medium. Top fresh weight per plant
increased with increasing the tuber size from 10 to 30 g/
tuber. As the tuber size increases from 10 to 30 g/tuber in
case of uncut tuber, the marketable tuber (>5 g) produc-
tion per plant increased from 83.8 to 141.8 g/plant and the
marketable tuber (>5 g) production per plant of cut tuber
was slightly higher than that of uncut treatment. Total
tuber yield ranged from 4.16 to 6.56 kg/m* and the per-
centage of seed tubers was greater than 97% for all treat-
ments. These results indicate that seed tuber should be cut
to produce large tuber (210 g) in the recirculating wick
hydroponic system.

Keywords: wick hydroponics system, seed-pieces tubers,
aeroponics, seed potato
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Table 1. Mineral elements composition of the nutrient solution used
for this experiment'.

Macro-element (mmol /') Micro-element (mmol ')

NO;-N 3.0 Fe 021
NH4-N 067 Mn 0.02
P 04 B 0.13
K 4.0 Zn 0.002
Ca 40 Cu 00006
Mg 1.0 Mo 0.00001

"The composition 1s based on the half strength of Japanese
Horticultural Experiment Station standard solution.
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Table 2. Effect of the size of seed tuber treated 1n wick hydroponics on the growth charactenstics of ‘Dejima’ seed potato at 70 days after

planting ‘
Tuber size' Leaf length Leaf width Leaf weight Stem diameter Plant height
(cm) (cm) (g/leaf) (mm) (cm)
5g-0°F 283 21.8 8.17 6.13 442
10g-0 30.9 229 893 602 540
20 g0 308 24.4 10.42 646 56.5
10g-2 28.3 206 496 5.59 473
10 g-4 27.1 202 4.67 524 434
20 g-2 276 20.7 488 5.56 494
20g-4 284 21.0 531 5.52 489
30g-2 287 209 522 5.64 55.4
30g-4 29.0 214 5.62 5.61 50.1
LSD (0.05) NS NS 2.28 032 83

fMini-tuber produced through aeroponic system in 2002, spring cropping
*Number of seed-pieces, 0- uncut seed tuber, 2: cut nto two pieces, 4: cut mnto four pieces.

LSD values for comparing two means within a column.
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Fig. 1. Effect of tuber cutting and cut tuber size on the number of
stems and top fresh weight at 70 days after planting.
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Fig. 2. Effect of tuber cutting and cut tuber size on tuber weight
over 5 g and tuber yield over 5 g per plant at 90 days after
planting.
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Table 3. Effect of the size of seed tber treated 1n wick hydroponics on the yield charactenstics at 90 days after planting of ‘Dejima’ seed

potato.
Tuber size' No of Average tuber Total tubelr2 No. of tubers ovgr 5 Tuber yield Rate of tuberiyleld
tubers/plant weight (g/tuber) yeeld (kg/m”) g/plant (kg/m") over 5 g (%) overSg
580 289 29.0 469 2.39 461 98.2
10g-0 356 304 6.05 306 597 986
20 g-0 3.33 425 7.94 2.94 787 91
10g-2 3.14 28.1 494 2.72 4.87 986
10g4 3.44 21.6 4.16 2.56 4.04 972
20g-2 325 30.6 556 2.61 548 98.6
20 g-4 289 273 442 2.39 435 983
30g-2 3.39 346 6.56 2775 6.46 985
30g-4 3.06 350 6.01 2.28 5.88 981
LSD (005) NS 99 157 NS 1.58 NS

See treatments 1 Table 2
*Ratio of over Sg tuber yield for total tuber yield
LSD values for comparing two means withmn a column.
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Table 4. Distribution of tuber yield by seed tuber size produced in wick hydroponics

Tuber yield (g/m?)
Tuber size’
Under4 g 5~10g 11-30 ¢ 31~80¢g Over8l g Total
5g0 85 144 914 2,628 921 4,692
10g-0 84 246 1,171 2,682 1,864 6,047
20g-0 68 178 975 2,966 3,750 7,937
10g-2 70 262 936 2,692 982 4,942
10 g-4 116 182 1,223 2,039 595 4,155
20g-2 80 292 936 1,757 2497 5,562
20 g-4 74 235 785 1,804 1,522 4,420
30g-2 98 199 833 2,829 2,600 6,559
30g4 112 147 1,158 1,598 2,979 5,994
LSD(0 05) NS NS NS NS 1,762 1,574
See treatments in Table 2
LSD values for comparing two means within a column.
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