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Effects of Seed-piece Size and Seed-piece Number Per a Hydroponiclly
Grown Mini-tuber on Growth and Yield of Potato

Bong Kyoon Kang*', Young Kil Kang*, Hyun Ki Mun*, Chang Khil Song*, Chan Woo Kim*, and Jung Sik Park*

*College of Agric. & Life Sci.,

ABSTRACT : This study was conducted in 2001 to deter-
mine the influence of seed-piece size (SPS) and number
(SPN) per mini-tuber produced by hydroponics on growth
and yield of potate (Solanum tuberosum L.). Treatments
consisted of the combination of six SPS (3, 5,7,9, 11, 13 g/
seed-piece) and four SPN (whole tuber, and two, three,
and four pieces/tuber). Percentage sprout emergence at
transplanting was higher for seed pieces weighing 7 to 13 g
(83.0 to 85.4%) and for three and four pieces per tuber
(85.4 and 84.8%). As SPS were increased from 3 to 9 g/
piece, total yields markedly increased from 2,052 to 2,924
kg/10a and seed tuber (31 to 250 g) yield from 1,589 to
2,428 kg/10a with no further increase with SPS. As SPN
was increased from one to three/ tuber, total yields
increased from 1,918 to 2,982 kg/10a and seed tuber yields
from 1,422 to 2,579 kg/10a with no further increase with
SPN. Average tuber weight increased with SPS (46.3 to
71.5 g/tuber) and SPN (56.5 to 64.9 g/tuber).

Keywords : potato, Solanum tuberosum L., seed-piece size,
seed-piece number per tuber, plug seedling.
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Table 1. The initial chemical properties of surface soil (0~10cm)
at the experimental site.

Organic Available Exchangeable cation (cmol+/kg) EC
matter P,Os (dS/m)
(ghkg) (mghkg)

523 876 117 071 157 016 073 098

(1:5) Mg Ca Na K

ol AT}

29 199 F 30l AFS 2PER BRe 747
3,5 7,9, 11, 13g4 Aol HEE 1(FA), 2, 3, 4=
Zﬂo}mv} BAATE Yl UL 25T 2A3lA 2=
= H EJO}“DPP 39 1599l perlite®} peatmoss 1:2
H-&-2l iﬁ%ﬂﬁﬂa Eeangd BEHrh 3¢9 5¢

tlo
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Table 2. Effects of seed-piece size and seed-piece number per
tuber on emergence rate, plant height, main stem
number per plant, and main stem diameter of Dejima’

potato.
Emergence Plgnt Stem no. _Stem
Treatment rate height diameter
(%) (cm) per plant (mm)
Seed-piece size (g)
3 73.9 52.8 1.8 9.7
5 76.1 559 1.9 11.2
7 83.0 583 2.0 109
9 84.2 62.9 2.0 11.7
11 85.4 64.7 22 12.1
13 84.8 63.5 2.1 13.0
LSD (0.05) 7.9 6.6 NS 0.9
Seed-piece number
1 (whole tuber) 752 53.8 2.3 10.6
2 79.2 64.0 1.9 11.6
3 86.6 62.6 1.9 11.8
4 84.0 58.5 1.9 11.9
LSD (0.05) 4.0 42 0.3 0.6
Analysis of variance
Source of variation
Seed-piece weight (W) * * NS FEE
Seed-piece number (N)  *** oAk * Hokk
W X N NS NS NS *¥

*, Fk ek Significant at the 5, 1 and 0.1% probability levels,
respectively; NS, Not significant

Emergence rate at transplanting was observed for seed-pieces
planted in plug trays. Plant height, stem number per plant, and
stem diameter were determined at 70 days after transplanting.
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Table 3. Effects of seed-piece size and seed-piece number per
tuber on total yield, seed potato (31-250 g) yield,
average tuber weight, and specific gravity of Dejima’

potato.
Tptal Seed. potato Tuper Specific
Treatment yield yield weight pect
(kg/l0a) (kg10a) (g VY
Seed-piece size (g)
3 2,052 1,589 46.3 1.053
5 2,263 1,815 53.1 1.052
7 2,434 1,925 59.3 1.055
9 2,924 2,428 634  1.047
11 3,020 2,606 70.9 1.050
13 3,041 2,664 71.5 1.049
LSD (0.05) 367 340 84 NS
Seed-piece number
1 (whole tuber) 1,918 1,422 56.5 1.053
2 2,630 2,166 580  1.050
3 2,982 2,579 63.6  1.051
4 2,959 2,518 649  1.049
LSD (0.05) 241 265 5.1 NS
Analysis of variance
Source of variation
Seed-piece weight (W)~ *** kokok wEE NS
Seed-piece number (N) ~ *#** ok wok NS
W X N NS NS NS *okok

* Rk ¥EE Significant at the 5, 1 and 0.1% probability levels,
respectively; NS, Not significant
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Table 4. Effects of seed-piece size and seed-piece number per tuber on tuber size distribution of ‘Dejima’.

Tuber size distribution (%)

Treatment

5-30g 31-50g 51-80g 81-150g 151-250¢g >251g 31-250g
Seed-piece size (g)
3 17.4 224 24.6 29.7 5.7 04 76.5
5 19.3 18.7 264 277 6.7 1.2 79.1
7 18.1 10.6 29.0 273 13.5 1.5 78.4
9 12.5 13.6 16.9 43.0 11.9 2.1 824
11 12.1 15.6 18.1 354 17.6 1.1 85.5
13 13.5 11.8 14.0 44.5 124 38 85.2
LSD (0.05) NS 49 6.0 102 7.0 NS 6.3
Seed-piece number
1 (whole tuber) 27.4 244 19.8 23.9 44 0.0 72.6
2 13.1 16.9 23.1 373 8.7 0.9 81.7
3 10.0 94 21.0 39.0 18.2 2.4 85.8
4 114 11.1 22.1 382 139 33 84.5
LSD (0.05) 4.7 4.1 NS 8.1 44 NS 4.8
Analysis of variance
Source of variation
Seed-piece weight (W) NS Hok ** *k * NS *
Seed-piece number (N) Fok¥ Hock NS *ok ok NS Hkok
W X N NS *dok *okok NS * * NS

® ek wkek Gionificant at the 5, 1 and 0.1% probability levels, respectively; NS, Not significant

Table 5. Treatment interactions of seed-piece size and seed-piece
number per tuber on main stem diameter (mm) of
Dejima’ potato.

Seed-piece Seed-piece number per tuber

weight (g) 1 2 3 4
3 7.2 10.6 10.4 10.8
5 9.7 11.5 11.7 11.9
7 99 115 113 11.0
9 114 11.5 11.8 12.2
11 11.6 12.3 12.8 119
13 13.8 12.1 12.6 135

TLSD1 (0.05)=0.9, LSD2 (0.05) = 0.6

TLSD1 - seed-piece number means for the same seed size.
LSD2 - seed size means for the same or different seed-piece
number.

=3
EYEo] HAAERE F 35900 AN wEe] 29
o] wokor} GAA| wolslx] I AL A9 gt
HEL HUZI7} 3golA 7¢0E F7HE ot 73.9%0

83.0%2 % FA F7FIESY 9¢ oldelXe 84.2~85.4%
°)ATHTable 2). Kim er al(1998)%. 573 SNz ufolr] A}
2 A97E AME 2 AAPE o HHo] FAETE
Z28Fo] B sk Choi er al(199H)% AFH AL
Z27)7F 848 28 80) o1 stk

G ]

e o

X

)

> 9

Nl

ARG e FHELS A AAFlA 752%01 9% A
o] 28 Awt ApdA 792%F F7FEIAL, 3, 44 At
A 2Tl M= 85% WLIZ FTHEAT At ARiE A
o] o)gled Welr} oid FX == (Burton, 1989; AFE &
A71&4, 2000), FAAEF A AT Aol 93] o}
7} 5] FHEo] 3, 44 AMoM B3] wd Zlo=w
AZFEh dRk NS Aakshe B ATt ST
mel AHe] AR Ee FH2 sl £ EC] YRR o}
Ztk(Burton, 1989).

=%, FE FE, FEYE

Z24& ARATE 3golM 11 ge® F7IgH] w528
emelA] 64.73 cmE F7HER W 13 golKe o ol S
2 PUtHTable 2). Kim er al(1998)= 1g mTHlA 15g
olde] H7-& AIBIS o] 22 AR A7t E4E
Az AR Basch A Al 23l 53.8cm
ol e A2FAA WA AAFA] B} 8~19% A
At

FF FA5E 200 W2 A & 93 @
A=, Kim et al(1998)% 5 g oldolxs EA42717
T390 Aol7t YL BaLsiith. HA zAte] 5
7 23902 AP AR 0470 B ol A
o8l A" ol ZaHAAd 710¥ A 2t

FAAZAE g olste] AAr AaFolMs AA A2

=

A

=
Z
i

£ oM ofl §2



ZAfe] elixiuy aaiAe] HH=Y|

Table 6. Treatment interactions of seed-piece size and seed-piece
number per tuber on tuber size distribution (%) of
‘Dejima’ potato.

Seed-piece Seed-piece number per tuber
size (g) 1 2 3 4
31-50¢g

3 48.8 133 12.1 15.2
5 29.1 20.0 13.7 12.0
7 6.3 152 8.2 12.9
9 233 12.5 85 10.0
11 20.2 26.0 9.8 6.5
13 19.0 142 4.1 9.9

+LSDI1 (0.05) = 10.1, LSD2 (0.05) = 10.0

51-80g

3 13.6 303 274 271
5 25.2 26.5 304 234
7 50.8 238 207 20.7
9 13.8 209 19.6 13.3
11 7.2 18.5 194 275
13 8.2 18.7 8.5 20.5

LSD1 (0.05) = 10.3, LSD2 (0.05) = 10.8

151-250 g

3 0.0 34 13.0 6.5
5 0.0 5.5 89 124
7 0.0 10.8 28.6 14.7
9 0.0 10.0 17.0 20.7
11 21.6 7.9 203 207
13 4.8 14.8 21.7 8.2

LSD1 (0.05) = 10.7, LSD2 (0.05)= 10.6

2250

3 0.0 0.0 1.5 0.0
5 0.0 1.8 0.0 3.1
7 0.0 23 2.3 14
9 0.0 1.4 0.0 7.0
11 0.0 0.0 0.0 4.4
13 0.0 0.0 10.8 42

LSD1 (0.05)=5.1,LSD2 (0.05) = 5.5

TLSDI - seed-piece number means for the same seed size.
LSD2 - seed size means for the same or different seed-piece
number.
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