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Effects of Tuber Size on Field Growth and Yield of ‘Dejima’ Potatoes Produced
through Wick—-based Hydroponics

Chan-Woo Kim*, Chang—Khil Song*, Bong—Kyoon Kang*, Young—-Chull Jeun*, and Young—Kil Kang*'

*College of Applied Life Sciences, Jeju National University, Jeju 690-756, Korea

ABSTRACT Two field experiments were carried out in
2002 to evaluate effects of the sizes of tubers produced
through a wick-based hydroponics on growth and yield of
seed potatoes (Solanum tuberosum L. 'Dejima’). Nine sizes
of seed tubers (<1, 1~3, 3~5, 5~7, 7~10, 10~20, 20~30,
30~50, and 50~80 g) were used in spring crop. In fall crop,
however, tubers except for the 1 g and 50~80 g wereused
with tubers 7 and 15 g produced through aeroponics.
Emergence rate greatly increased as tuber size was
increased up to 10~20 g and then leveled off in both
croppings. The number of days from planting to emergence
in spring crop was about 34 days regardless of tuber size,
while that in fall crop decreased from 34 to 16 days as
tuber size increased from 1~3 to 30~50 g. The number
of stems per plant, stem length and diameter, and leaf size
tended to increase with tuber size. As the seed tuber size
increased up to 10~20 g, the number of tubers per plant,
average tuber weight, total and seed tuber yields linearly
increased and then slowly increased with seed tuber size.
Total and seed potato yields were not significantly different
between tubers produced through a wick-based hydroponics
and an aeroponics when similar sized tubers were planted
in the fall cropping.

Keywords : Solanum tuberosum, seed potatoes, wick-based
hydroponics, aeroponics , growth, yield
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Table 1. Effect of seed tuber size on emergence and growth of 'Dejima' potatoes at 70 days after planting in spring croppingT.

Tuber size Emergence rate Days to No. of stems Stem length Stem diameter Leaf length Leaf width
(2) (%) emergence /plant (cm) (mm) (cm) (cm)
<1 283 36.7 1.1 19.0 6.9 242 16.4
1~3 55.0 33.7 1.2 18.4 7.3 25.1 16.6
3~5 533 343 1.3 20.4 8.0 28.2 19.2
5~7 61.7 31.7 1.7 24.8 9.2 314 21.1
7~10 70.0 34.7 22 243 8.7 29.2 18.7
10~20 91.7 32.0 22 32.0 10.0 32.0 20.3
20~30 88.3 337 2.3 31.9 9.6 324 20.0
30~50 91.7 34.3 2.7 40.8 11.0 323 20.1
50~80 933 35.7 2.9 38.7 10.4 31.0 18.9
LSD (0.05) 19.4 NS 0.6 9.9 2.0 5.5 NS

"Seed tubers produced through a wick-based hydroponics in fall cropping in 2001 were planted on March 11, 2002.

Table 2. Effect of seed tuber size on emergence and growth of 'Dejima’ potatoes at 70 days after planting in fall cropping.

Seed tuber Tuber size Emergence rate Days to No. of stems Stem length Stem diameter Leaf length Leaf width
production (2) (%) emergence /plant (cm) (mm) (cm) (cm)
1~3 37.5 338 1.0 15.3 43 19.2 12.6
3~5 65.0 25.8 1.1 18.3 6.3 23.5 16.2
5~7 78.8 24.8 1.1 21.6 7.3 26.9 18.1
Wick
. 7~10 88.8 23.8 1.2 28.3 8.1 29.8 20.1
hydroponics
10~20 96.3 18.3 1.2 36.4 9.2 332 23.7
20~30 95.0 223 1.5 37.7 93 333 232
30~50 100.0 16.3 1.4 45.7 10.7 353 24.8
4 7 61.3 24.0 1.5 222 7.0 26.3 17.6
Aeroponics
15 85.0 20.3 1.8 28.5 8.2 29.7 19.8
LSD (0.05) 15.3 53 0.2 6.5 1.3 4.1 3.1

'Seed tubers produced through a wick-based hydroponics in spring cropping in 2001 were planted on August 20, 2002.
*Seed tubers produced through an aeroponics in spring cropping in 2002 using shoots produced through tissue culture were
planted on August 20, 2002.
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1 23 Ad47 ZLe Aot

NAA7F 245 £7]47F Dt Arsenault & Christie,
2004; Burton, 1989; Rykbost & Locke, 1999). £ /\]3401]/\1
52 AN BE 28 A molch Bl A9 A
28] 2717} <1 gol A 7-10 g2 o] wef o
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Table 3. Effect of seed tuber size on tuber number per plant and average tuber weight of 'Dejima’ potatoes at 70 days after

planting in spring croppingT.

Tuber size (g) No. of total tubers/plant

No. of seed size tubersi/plant

Average tuber weight (g/tuber)

<1 3.2 1.0 239

1~3 4.9 1.7 27.7
3~5 6.4 1.9 25.3
5~7 8.4 3.1 33.9
7~10 6.9 2.4 28.6
10~20 7.0 3.0 37.3
20~30 8.6 3.3 333
30~50 74 3.3 36.7
50~80 6.5 3.1 435

LSD (0.05) 2.6 1.4 NS

'See Table 3 for explanation.
*Seed size tubers weigh from 31 to 250 g per tuber.
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Table 4. Effect of seed tuber size on tuber number per plant and average tuber weight of 'Dejima’ potatoes at 92 days after

planting in fall cropping.

Seed tuber production Tuber size (g) No. of tubers/plant

No. of seed size tubers'/plant Average tuber weight (g/tuber)

1~3 2.0 0.7 31.1

3~5 3.1 1.3 422

5~7 3.4 1.6 43.6

Wick hydroponicsT 7~10 4.0 2.6 53.7
10~20 4.6 3.1 79.2

20~30 4.8 3.4 74.4

30~50 5.3 3.9 91.8

Acroponics’ 7 43 25 49.3

15 5.4 3.8 57.3

LSD (0.05) 1.0 1.0 19.6

T.’ *See Table 4 for explanation.
'Seed size tubers weigh from 31 to 250 g per tuber.
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Table 5. Effect of seed tuber size on tuber yield of 'Dejima' potatoes at 93 days after planting in spring croppingT.

2 ALt A = 7

-

Tuber yield (kg/10a), by tuber size

Tuber size
) 3~30 g 31~50 g 51~80 g  81~150 g 151~250 g >251 g 31~250 g Total
<1 60 45 46 89 81 0 261 (81.3% 320
1~3 151 137 175 159 0 0 468 (75.6) 619
3~5 183 162 168 141 26 0 497 (73.1) 681
5~7 297 236 308 456 101 35 1,136 (76.8) 1,433
7~10 296 252 295 350 0 .0 897 (75.2) 1,193
10~20 348 343 470 621 260 0 1,694 (83.1) 2,038
20~30 445 388 469 530 263 0 1,650 (78.9) 2,092
30~50 389 350 644 544 145 40 1,721 (79.7) 2,110
50~80 343 380 526 909 202 0 2,017 (85.5) 2,360
LSD (0.05) 133 164 346 485 164 NS 972 (NS) 1,019
'See Table 3 for explanation.
*Seed size tubers.
*Values within parentheses indicate percentage of seed size tuber (31~250 g) yield to total yield.
Table 6. Effect of seed tuber size on tuber yield of 'Dejima' potatoes at 92 days after planting in fall cropping.
Seed tuber Tuber size Tuber yield (kg/10a), by tuber size
production (® 3~30 g 31~50 g 51~80 g 81~150 g 151~250 g >251 g 31~250 ¢ Total
1~3 38 56 33 7 66 0 162 (80.9") 201
3~5 105 77 107 229 79 25 492 (79.2) 622
5~7 136 112 185 328 88 0 714 (84.0) 849
Wle. + 7~10 121 202 307 603 212 51 1323 (88.5) 1,495
hydroponics
10~20 142 176 366 744 853 128 2139 (88.8) 2,409
20~30 132 204 411 999 553 130 2166 (89.2) 2,428
30~50 97 230 381 1309 883 557 2802 (81.1) 3,455
Lt 7 110 154 199 307 112 28 773 (84.9) 910
Aeroponics
15 149 282 493 611 332 0 1718 (92.0) 1,867
LSD (0.05) 54 89 170 335 296 161 576 (NS) 640

" *See Table 3 for explanation.
'Seed size tubers.

"Values within parentheses indicate percentage of seed size tuber (31~250 g) yield to total yield.
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