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SUMMARY

All experiments in this study were conducted during the 2001-2002 growing
season at the glasshouse and research farm of College of Agriculture, Cheju
National University(30°27°20” N latitude, 277 m altitude) and Seogwipocity
Agriculture Development and Technology Center to establish the proper techniques
of the recirculating wick hydroponics for safe seed tuber multiplication of potatoes
(Solanum tuberosum L.). The effects of various mediums, planting densities, the
number of horizontal wicks and application rates of controlled release fertilizers as
a alternative method of nutrient solution supply were investigated. Field

performance of seed tubers produced by the wick hydroponics was also determined.

1. Effects of medium composition on growth and yield of potato Plug

plantlets under wick hydroponic system

Proper root media and to determine its effect on growth of potato(Solanum
tuberosum L. cv. Dejima) in hydroponic culture system were studied. To achieve
these, plug plantlets were planted in styrofoam beds (0.032 m® volume) containing
various root media with six capillaries (1.5 cm in width and 40 cm in length). The
nine media employed in the experiment were commercial growing miX, Jeju
scoria+peatmoss, Jeju scoria+tcocopeat, perlite+peatmoss and perlite+cocopeat (1:1 or
1:2, v/v) mixture, respectively. Perlitet+peatmoss (1:2) showed the highest total
porosity and Jeju scoria+cocopeat (1:1) showed the highest bulk density among the
media tested, followed by Jeju scoria+peatmoss (1:1). As incorporating ratio of
peatmoss and cocopeat were elevated, the moisture capacity of media was
increased. Characteristics of top growth were best in Jeju scoriatpeatmoss (1:2)
mixed medium. The total tuber yield was highest in both media of Jeju

scoriatpeatmoss (1:2). Perlitetpeatmoss (1:2), and perlitetpeatmoss (1:2) mixed



medium showed highest average tuber weight. This results indicate that Jeju
scoria+peatmoss (1:2) and perlitetpeatmoss (1:2) were suitable medium for top
growth and seed tuber production using a wick culture system among media

tested.

2. Growth and yield according to wick number under wick hydroponic

system of potato plug seedlings

This study was conducted in 2001 to develop a technique for mass production of
superior seed tuber by using a wick culture system as an alternative plan to solve
problems in hydroponic culture of potato. Potato (Solanum tuberosum L. cv.
Dejima) plug seedings were planted on a styrofoam bed (volume 0.032 m’)
containing two different media (Jeju scoria+tpeatmoss and perlitetpeatmoss, (1:2,
v/v) mixture, respectively). Each bed was equipped with various number of wicks
(2, 4, 6, 8 and 10ea/bed). After harvest, the total porosity of both media was &
3~85%. Bulk density of Jeju scoriatpeatmoss was higher compared to that of
perlitetpeatmoss. However, the number of wicks did not influence to the bulk
density. Conversely, moisture capacity of Jeju scoriatpeatmoss was remarkably
greater than that of perlitetpeatmoss and was increased from 55 to 70% as
elevating number of wicks. Although the number of wicks resulted in the areal
growth of plants, the total yield and the weight of tuber were highest at the bed

equipped with six wicks in both media.

3. Effects of two mediums and several planting densities in the wick

hydroponic system

1) There were no significant differences between medium and planting density

for the growth and tuber yield traits. The plants grew better in a mixture of



perlite and peatmoss (1:2, v/v) than in a mixture of Jeju scoria and peatmoss (1:2,
v/v) even though there was no significant difference between the two mediums.

2) Top fresh weight per plant decreased from 336.6 to 91.9g as planting
density was increased from 3 to 15 plants/polystyrene box (WxLxD=31x51x20cm).
However, top fresh weight/m’ increased from 7,174.6 to 8,852.2g as the planting
density was increased from 3 to 12 plants/box, and thereafter decreased slightly.

3) The number of plants with poor growth increased from 0.25 to 3.88/box as
planting density was increased from 3 to 15 plants/box.

4) With increasing planting density from 3 to 15 plants/box, tuber weight and
> bg tuber weight/tuber decreased from 51.0 to 372g and from 625 to
44.1g/tuber, respectively.

5) The number of tubers/plant, average tuber weight, seed tuber (= b5g/tuber)
weight, and the percentage of seed tuber decreased with increasing planting
density from 3 to 15 plants/box. However, these characters were not significantly
affected by medium.

6) As planting density was increased from 3 to 15 plants/box, the number of
total tubers and seed tubers/plant decreased from 6.6 to 3.4 and from 5.3 to 2.9
tubers/plant, respectively, while the number of total tubers and seed tubers/m’
increased from 125.6 to 3169 and from 101.3 to 268.8 tubers/m’, respectively. The
higher tuber number was obtained with the mixture of perlite and peatmoss
compared with the mixture of Jeju scoria and peatmoss.

7) Total tuber yield and seed tuber yield increased from 6,388.5 to 11,740.6g/m’
and from 6,332.6 to 11,633.4g/m’, respectively, with increasing the planting density
from 3 to 15 plants/box, while total tuber yield and seed tuber yield/plants
decreased from 336.2 to 126.2g and from 333.3 to 125.1g/plant, respectively. The
higher total tuber and seed tuber yields (about 2.6kg/m’) were obtained with the
mixture of perlite and peatmoss compared with the mixture of Jeju scoria and

peatmoss.

,10,



In conclusion, a mixture of perlite and peatmoss (1:2, v/v) was more suitable
medium for seed potato production in the wick hydroponic system, and optimum

planting density was 9 plants (56 plants/m’)/box (WxDxL=31x20x51cm).

4, Effects of the sizes of tubers produced by aeroponics on the
productivity of seed tuber in the wick hydroponic system.

1) Leaf length and width ranged from 28.1 to 32.1cm and from 204 to 25.4cnm,
respectively and on the whole, increased with increase in size of mini-tuber
produced by aeroponics. Fresh leaf weight also increased from 6.5 to 10.6g/leaf as
the seed tuber size was increased from .

2) As the tuber size was increased 1 to 40g/tuber, the number of stems, stem
diameter and stem length increased from 1.1 to 2.5, from 5.28 to 6.64mm and from
41.8 to 69.9cm, respectively.

3) Top fresh weight/plant increased slightly up to 20g/tuber, and then
dramatically increased with increasing tuber sizes.

4) The number of seed tubers ranged from 1.94 to 3.06/tuber, and even the
mini-tubers of 1lg produced by aeroponics produced over 100 tubers/m’.

5) As the tuber size was increased from 1 to 40g/tuber, average tuber weight
and seed tuber weight increased, and average seed tuber weight ranged from 289
to 55.5g/tuber.

6) Total tuber and seed tuber yields/m’ ranged from 3,304.8 to 9,471.6g and
from 3,147.4 to 9,404.3g/m’, respectively and markedly increased with increase in
tuber size.

These results indicate that regardless of tuber sizes, all the sizes of mini—tuber
produced by aeroponics can be used for seed tuber production in the wick

hydroponics..

5. Effects of the -cutting of tubers produced by aeroponics on the

,11,



productivity of seed tuber in the wick hydroponic system

1) Fresh leaf weight of uncut tuber ranged from 82 to 10.4g/leaf, cut tuber
from 4.7 to 56g. Seed-piece size and seed-piece number did not significantly
affect fresh leaf weight/leaf.

2) The number of stems/plant increased from 1.1 to 1.9 with increasing the
seed size from 5 to 20g/tuber for uncut tuber and that of cut tuber ranged from
15 to 2.4/plant.

3) Top fresh weight/plant for the same number of seed-pieces increased with
increasing the tuber size from 10 to 30g/tuber. Stem diameter, stem length, the
number of stems/plant and top fresh weight were greater in a tuber cut in two
than in a tuber cut in four and those of the same tuber size, that is, between a
uncut bg tuber, 10g tuber cut in two and 20g tuber cut in four, and between a
uncut 10g tuber and 20g tuber cut in two, were similar each other.

4) As seed-piece size increases from 2.5g (10g tuber cut in four) to 15g (30g
tuber cut in two), average tuber weight and seed tuber weight/tuber trended to
increase. Cutting of seed did not affect the tuber weights for the same seed size.
was similar each other. Tuber weight and seed tuber weight of 10g tuber cut in
four was of all treatment.

5) As the tuber size increases from 10 to 30g/tuber in case of uncut tuber,
tuber yield increased from 83.8 to 141.8g/plant and the tuber yield/plant of cut
tuber was similar to the yield of 5g uncut tuber or higher than that.

6) Total tuber yield ranged from 4,158 to 6,562g/m’ and the percentage of seed
tubers was over 97% for all treatments. .

These results indicate that > 10g tubers produced by aeroponics could be cut

and used for seed tuber production in the wick hydroponic system.

6. Field performance for the test of the productivity of seed tuber produced

by the wick hydroponics during the spring and fall cropping.

,12,



1) Field performance during the spring cropping.

(1) The number of stems/plant, stem length and stem diameter increased as
tuber size produced by the wick hydroponics was increased.

(2) Total tuber and seed tuber yields/m’ ranged from 1,1993.1 to 2,360.4g and
from 897.0 to 2,017.1g/m’, respectively. With increasing the tuber size, total tuber
and seed tuber yields/m’ increased on the whole. those of under Sg seed tuber
were below 700g and 500g/m’ approximately.

2) Field performance during the fall cropping.

(1) As the tuber size increases from 1 to 50g/tuber, the emergence rate
tended to increase, while the number of days from planting to emergence
decreased and the emergence rate of 5~7g seed tuber produced by the wick
hydroponics was higher than that of 7g tuber produced by aeroponics, and that of
7~10g wick hydroponic tuber was higher than that of 15g aeroponic tuber.

(2) The number of seed tuber/plant increased from 0.68 to 3.89 with
increasing the size of seed tuber and that of aeroponic tuber had a same trend as
well.

(3) Total tuber and seed tuber yields/10a of mini-tuber produced by the wick
hydroponics increased considerably with increasing the tuber size, and also that of
aeroponic tuber ranged from 773 to 1,718kg and markedly increased with increase
in tuber size.

(4) The total tuber and seed tuber yield/10a of 7g aeroponic tuber in a field
was similar to those of 5~7g wick hydroponic tuber.

The results indicate that the minimum size of tuber produced by the wick

hydroponics was bg/tuber in field planting.

7. Controlled release fertilizers as a substitute of nutrient solution for
economic production of tubers in the wick culture system.

1) Supplying with nutrient solution in the wick system resulted in greatest

,13,



fresh leaf weight (8.9g/leaf), followed by application of Multicote 100g/polystyrene
box to 20¢ mixture of perlite and peatmoss (1:2, v/v) (5.7 , application of
Osmocote 80g/box to the mixture (5.5g/leaf) and application of N, P and K
fertilizers to the mixture (3.18g/leaf).

2) Supplying with nutrient solution resulted in thickest stems (51.8mm), followed
by application of Multicote 100g (45.6mm) and Osmocote 80g (43.3mm)

3) Plants received nutrient solution had heaviest top fresh weight (82.9g/plant),
followed by plants received Multicote 100g (66.4g/plant), and plants received
Osmocote 80g(57.8g/plant).

4) As the application rate of controlled release fertilizer was increased, most
growth characters had a increasing tendency except that the number of
stems/plant had no definite trend.

5) Average tuber weights of potatoes grown in the mediums received Multicote
100g, Osmocote 80g, and single element fertilizer were 38.2, 36.4, and 25.2g/tuber,
respectively.

6) Total tuber yield of potatoes received Multicote 100g and Osmocote 80g
were 13% and 4% greater than that of potatoes received the nutrient solution
(6,145.2g/m’). Total tuber yield of potatoes received single element fertilizer was
4,195.8g/m’

The data shows that controlled release fertilizers can be used as a substitute

for nutrient solution for seed potato production in the wick culture system, and

single element fertilizer coulbe be applied as well.
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Fig. 1. Equipments for measure of pH and EC and for the supply of pump, filter
and nutrient solution reservoir of aeroponic system for seed potato
production used in the development of the wick hydroponic system.
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Fig. 2. Potato plants growing(left) and mini—tuber, which used for this study on
the development of the wick hydroponic system, formated(right) in the
aeroponic  system.
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Fig. 3. Manufacture process of the wick hydroponic system and potato plant
growing in the system.
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7

Table 1. Mineral elements composing the nutrient solution used for this

experiment* .

Macro-element(me/ £ ) Micro-element(ppm)
NOs-N 8.0 Fe 11
NH,-N 0.67 Mn 1.0

P 2.0 B 1.4

K 4.0 Zn 0.1

Ca 4.0 Cu 0.04
Mg 2.0 Mo 0.01

" The composition in based on the half strength of Japanese Horticultural
Experiment Station standard solution.
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Table 2. The volume ratio of nine root media wused in the

experiment.
Treatment Root medium
CM commercial growing mix.”
JS+PM Jeju scoria + peatmoss = 1 : 1
JS+PM(1:2) Jeju scoria + peatmoss = 1 : 2
JS+CP Jeju scoria + cocopeat = 1 : 1

JS+CP(1:2) Jeju scoria + cocopeat = 1 : 2

PL+PM perlite + peatmoss = 1 : 1
PL+PM(1:2) perlite + peatmoss = 1 : 2
PL+CP perlite + cocopeat = 1 : 1

PL+CP(1:2) perlite + cocopeat = 1 : 2

? vermiculite 10-20, peatmoss 70-80, perlite 10-20%. Berger Peat Moss,
Quebic, Canada.

AA5E AF A Bad SAE Table 3914 mi sl 2t gFEL
PL+PML2)M AN A 7 depgeh HAEFE 238 aa0e 9 sER 2o
Egugol 245 FsEa, AFEl % BetolE FPFo| HohdFE Pa

o
5
Q.
w0

=5
=

)

o

8

ko]

Q

Q.
<
rlo
Ky
i
o
|m
o,
)
{m
fd
[>
1o
=
fifo
o
b
tlo
N
Sl
[Flis
©
o)
)

=z el gHo] 3 HzE nPdEo HE Uehle 7 Fe AFEolrt 49
JS+CP, JS+PMHl Aol A z+7} 045, 0.39g - mL'2 =2 H&S Yelfdh 285l
M olsh fAME AEAAS Ut E A EgujAF AFFold ol
of MERAE 2wz 33 WXt FFE] =A SHEAT Lee 5(1993)%= Fa}

oJEf ECol /M4 93E AA Fu AW FF8E ¥ty sl B ATANs)

,34,



Table 3. Physical properties of media used for the experiment.

Medium” Total porosity” Moist1.1re Bulk density  Particle density
capacity
****** (%)~ ——————(g-mLY)-——
CM 84.96 53.90 0.15 1.01
JS+PM(1:1) 83.99 48.25 0.39 2.41
JS+PM(1:2) 86.07 58.51 0.26 1.89
JS+CP(1:1) 80.44 40.01 0.45 2.29
JS+CP(1:2) 83.86 53.76 0.34 2.10
PL+PM(1:1) 84.26 63.74 0.14 0.89
PL+PM(1:2) 87.65 75.54 0.12 0.94
PL+CP(1:1) 78.32 65.19 0.15 0.70
PL+CP(1:2) 82.36 68.95 0.14 0.78
LSD(0.05)* 8.62 419 0.06 0.13

“See table 2.
YPercentage volume in container.
*Significant at 5% probability level.
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Table 4. Effect of medium composition for capillary culture on growth
characters of potato plug plantlets 50 and 70 days after transplanting.
After 50 days After 70 days
Plant  Leaf Leaf Stem Plant  Leaf Leaf Stem

Mediam”
cdiam height length width diameter height length width diameter
——————— (cm)--=----= (mm) ——(cm)-————  (mm)
CM 2144 16.24 7.68 4.30 2483 1798 8.00 4.36

JS+PM(1:1) 3131 1879  9.98 3.92 3225 1950  10.09 411
JS+PM(1:2) 3336 2249  10.29 4.39 3419 2370 1042 4.67
JS+CP(1:1) 1473 1253 801 2.81 1528 1358 8.16 3.15
JS+CP(1:2) 1964 1373  7.64 3.51 2030  14.85 8.10 3.61
PL+PM(1:1) 3336 1789  9.74 3.28 35.04 1899 9.84 3.98
PL+PM(1:2) 3486 1949 927 3.83 35.26  20.86 9.59 4.09
PL+CP(1:1) 1039  9.84 5.66 2.15 11.20 940 5.84 2.64
PL+CP(1:2) 11.89 10.83 558 2.78 1321 1141 6.01 2.95

LSD'(5%) 5.62 3.76 2.26 0.82 6.56  3.83 2.97 0.83

“See table 2.
YSignificant at 5% probability level.

W FEP AL Table 50914 B wlsl o] Imd &
Aoeke  JS+PM(L2)&Esu <ol A 6339go® 7% RASlen, tLowm
PL+PM(1:2), PLsPM(L)WIA] 2 JS+PMLDWA &olth. 9 AA45E dzT
A CMHI A A 7h w@gkar, b o2 JS+CP(LDuI Ao A e oz ZALE T

Y

Ty A A9 HFS PL+PM(1:2), JS+PM(1:2) EuiA] o2 FA9 FASH

AT 2 m'S AAFEel g F2e Ao yepdrh olg go] AFFoy #H
golEo] VERXAS 2R g wjA|o A HApe] Ago] FsF AIAE H A
& AFFol ¥ HejolEx w54, E714e] 4383 (Chang?} Kim, 1992), Y EX

25 BEdSs S7RAGon 5, 20000 A feld EgorAe] dds &
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Table 5. Effect of medium composition for capillary culture on fresh weight,
number of tuber per plant and tuber yield of potato plug plantlets
90 days after transplanting.

., Top fresh Root fresh No. of Tuber Tuber
Mediam . ) . .
weight weight  tubers/plant weight yield
****** (g/plant)——————- (g) (g/m’)
CM 45.42 4.07 10.72 5.30 2,222
JS+PM(1:1) 44.14 6.32 4.33 35.91 4,801
JS+PM(1:2) 94.38 7.78 5.08 43.00 6,339
JS+CP(1:D) 19.98 6.03 6.39 8.66 1,652
JS+CP(1:2) 27.50 5.21 6.58 11.57 2,045
PL+PM(1:1) 59.27 6.96 4.63 31.24 4,705
PL+PM(1:2) 64.19 5.82 2.45 66.98 5,035
PL+CP(1:1) 21.52 2.30 5.33 5.72 1,018
PL+CP(1:2) 12.84 712 4.17 7.61 1,176
LSD’(5%) 2.65 0.42 3.78 2.83 438

“See table 2.
YSignificant at 5% probability level.

4. 9
22 ZE e 8FF| wAE FRT F 6719 AAE o} AL AAUFT
B A S g AR g w o] YA Wt nAE dFgE FHE]
A3t B A+E FPsd
ANBTFE AFENIAER~ AFFo|+IATE, Hilo|E+TER 2 Hlo|E+3
AVES 111 BE 129 R &R T3¢ 8FF E3uA 2 dEz2T=E JEstd
BM2 ®l#] 5 97FA] A& st FHES HEgo|E+YERA(1:22)A 7 =7
Z4HAT T AFFol+ZAME:L) WMANAN M Egn dgom AFF
] E=th g9 Aqg&e ZavES VER A H&

o e £5% mobAt Aotk A AYR BHS AFHo| ¥ ER2(12)H)

gho] E+T ER A1) M)A ol A 7H = kvh dARbA e I Az R

S
AFdoltt dejolEe HER~E 202 3PS o I3
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A3 AAANA AZ A FEL AT ARAAS T

1. A&

Elvtel K Solanum tuberosum L.) AWiAA-L 90dd] o] % wid F7Fste] 20014
Toll 24691 hacllom, 11 T AFEE 4388 haZ 7FAA 79 A= Aud o] 54%
& AAEtL AT CE-ET, 2002). AN A= v Arintth A E Al Folof Bt
oo, AHAFAGR] oggor 13 FUFTAE o] &sto] 2~4&74A] Austar 9l
ou(fFA3}k, 1990), AFHFFT HgEo] % T2 T Fo T A Ea
3 v (Kim, 2000).

AU
st AGAl Fa 5 FAEREo] w1, 94W Tol ==d 45 AAe EAVE HAdsta
At Wikolue} perlite & ol &3 WA G FAAME A8 vl FEE FA
7] $18tel kel Aol Hast, H kool WA Ao Slo] AT AV T
Aato] diqte] dagh Aoty ol wha] Al o3 HFE EI H[EY] Au|
o] 7 A& ¥t olygt AFoE FOoU(Argo & Biernbaum, 1994), A #1<e] 7
2 owjgES] 2ol &7Ule FFd 2 9IS v o FEHH(Son et al,
2000).

MGE 2e4F A8 g we 9L v

HF
po)
rlo
B
Me
ot
A
ol
4y
o
1o,
o
=
JZi

H] g o] tH(Reed, 1996). De Boodt & Verdonck(1972)= HEA R HAEZHAS =
&% 85%, 1kPacll A 9] &7] 20~30%, ©]&F% 20~30%= A|A|3targ)th. o] e} vl

H

s FTIFFHANAM = perlite’l A3, o] &R M| A= peatmoss perlite”}
Horet Aoz delA Avh(Jo et al, 1997). AR AAAFAo = 71U #FE]
A&EAR] FEEFwe] Avets G FEEFE FAS HFaAsE LA B AL
2 H1F3(Son et al, 2000) Sl

Fote] ststA o w Qb H o] 9l(Chang &
v A vl A R Aot Ao R Hlt

ek A BRG] SAHES AT ¢ = et vz XA

)
o
5
N
N
of
o
s
FI

A w5, B §

2

im, 1992) 7FA™NA frelste] AA A
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WA 2] whE A

=
T

st 497
-

)

s ol&ste] AHAFA qFNES N
weAe AGEAS, 48NS sk
AR % 9
Z Ak 7+2EZE ) X (Dejima) 2] shootZ vermilculite+perlite+peatmossE &
& 729 Edlo] B¥H(Zol 60 cm, 3 55 cm’)ell AHEsle] F7F 20T, okt 16T 9
Eob 16A17Fe] dAzdstel A I EF pottingststth. o] Fel1 20014
109 179 AFdigta fFel2dolA AAE 3l 53 s FFA7= AAA L
Aol m' 335 Bl &2 FAste] dPE HAASATH
Aol ARERE A= W 51(H0])x31.5(F)x20(%°]) cm®l A EFH =
(0032 m)ell FAFFE HAE Fe F wMAE 20864 FAaAh w=side] 4
A7 FAs S5 T AEE 8002 ])x60(F)x30(3°]) em 7)o CAFO ~A
B2EE SANE S € FEE A5 FdE 1828} glolm s =3l
CAEaa Ade] 1/2 dE2dA S 10&2vtt 174 SEdUAor ygstdn. &
Ao pHE 55~65, ECE 05~2.0 dS/mE FA8Fe] #el k).
Al G 8= iR FFE Jeju scoriatpeatmoss(1:2, v/v), perlite+peatmoss (1:2
v/V) THZ stgon ol 7tz SP2, PP22 YERNATE A A (1.5emx40em) &= 2=
AmEF =T 2 4,6, 8 10704 5572 Agstdr MAF{FE F, AAFE AT
2R Ed Ay SukE o R wjA sk 3lth. Jeju scoria(AlFE0])= Al Aol o) #F
g o]l e A4 5~10mm MY 2718 A FAlsk] A& AT
ZAME AL AR g 5093 709F =4, AAA, 9%, dEFS 2AsER o
0L Fo Fate] Q5 AdT & FEHd AS A AE WA &
g AdE A7) flete] Ald AT A A w2 E 2 FF = 2 (total porosity),
E-3Ff- F(moisture capacity), A W] F(particle density)® 7} (bulk density)S =4
skelth w1 o] EeA, Ay 2 A3 FERAe w218 AR TS

of skttt
— 39 —



=

3. 4% 2 23
2 AAANA AAu A} AARE e st AN YIRS AAZE
Mo A, Awete] AR ARG NAFRRAe] W W W] Bl

545 % 6,7, 8 YEhAH

Table 6. Physical properties of media before and after the experiment.

Exp. before Exp. after

Medi- No. Total Moisture Bulk Particle  Total Moisture Bulk Particle
of porosity* capacity density density porosityjF capacity density density

,
um 1
wieks o (gemL) ()  ~(g-mLY-

2 63.83 3528  0.59 1.60 84.78 4732 0321  2.109
4 6342 3548  0.56 1.61 85.04 5912 0307 2.04
SP2 6 6429 3589 048 1.59 89.20 6321 0210 1934
8 6396  36.02  0.52 1.63 85.06 61.88 0286 1915
0 63.62 3568  0.53 1.60 85.17 61.70  0.259  1.748
Avg. 6382 3567 0HM4 1.61 85.85 58.64 0277 1952

—

2 59.86 5493  0.23 0.53 78.52 63.25 0118 0.732

4 59.24 5628  0.26 0.63 88.52 7888 0121  1.053

PP2 6 59.36 5624  0.28 0.65 79.91 77164 0122 0.609
8 59.10 5598  0.24 0.62 86.57 79.67 0119  0.890

10 5894 5623  0.27 0.52 87.32 7819 0121  0.958

Avg. 5930 5593 026 0.59 83.87 7553 0120  0.848

2 61.85 4511 041 1.07 84.33 50.28 0220  1.420
4 61.33 4588 041 1.12 85.28 69.00 0214 1553
Avg. 6 61.83  46.07  0.38 112 84.55 7042 0166 1.272
8 6153  46.00  0.38 1.13 85.82 70.78  0.203  1.403
10 6128 4596 040 1.06 86.25 69.94 0190 1.353

SLSD0.05(1) NS 1080  0.067  0.071
LSDO0.05(2) NS 9.35 0.034  0.005
LSDO0.05(3) NS NS 0.049  0.007
'LSD0.05(4) NS NS 0.075  0.071

"SP2 : Jeju scoria + peatmoss (1:2, v/v), PP2 : perlite + peatmoss (1:2, v/v)

' Percentage volume in container

SLSD 0.05(1): Between medium means

LSD 0.05(2): Between the number of wick means

LSD 0.05(3): Between the number of wick means for the same medium

LSD 0.05(4): Between medium means for the same or different the number of
wick.
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Table 7. Effects of wick number and medium composition for wick culture on
growth characters at 50 and 70 days after transplanting potato plug

seedlings.
No. of After 50 days After 70 days
. + :
Medium . Plant Stem  Leaf Leaf  Plant Stem  Leaf Leaf
wicks

height diameter length width  height diameter length width

(cm) (mm)  ————(em)———~ (cm) (mm) ————(cm)———-

2 2054 210 1847  11.17 22.93 2.83 21.39 11.20

4 2218 240 1844  10.84 23.28 2.85 2031 11.62

SP2 6 24.04 236 2248 1364 24.32 3.99 24.35  14.29
8 2433 281 1835 10.83 27.16 3.29 2034 1181

10 2583 236 23.81 1298 30.06 3.22 25.09 14.14

Avg. 2339 241 2031  11.89 25.95 3.16 2230  12.61

2 2390 210 1942 11.27 24.64 3.68 2242 1251

4 2159  1.96 1713 10.52 25.35 3.70 19.17  10.53

PP2 6 2468  2.01 1738 9.98 26.50 3.15 1953 10.92
8 2639 241 2220 1125 28.02 3.40 2391 1246

10 2585 256 1957 970 32.41 3.93 2318 10.01

Avg. 2448 221 19.14  10.55 27.38 3.49 21.64 11.29

2 2222 210 1894  11.22 23.79 3.26 21.90 11.85
4 21.89 218 1779 10.68 24.31 3.27 1974 11.07
Avg. 6 2436 219 1993 1181 25.41 3.37 21.94  12.60
8 2536 261 2028  11.04 27.59 3.34 2212 1214
10 2584 246 2169 11.34 31.24 3.37 24.14  12.08

¥ LSD0.05(1) 0.49 NS NS NS NS 0.29 0.42 NS
LSD0.05(2) 2.34 0.32 1.66 NS 3.25 NS 2.23 NS
LSD0.05(3) NS NS 2.34 NS NS 0.57 3.15 1.83
LSD0.05(4) NS NS 2.34 NS NS 0.57 2.85 2.39

"SP2 : Jeju scoria + peatmoss (1:2, v/v), PP2 : perlite + peatmoss (1:2, v/v)
¥ LSD 0.05(1), (2), (3), (4): See table 6.
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Table 8. Effects of wick number and medium composition for  wick culture
on fresh weight, number of tuber per plant, tuber weight and tuber
yvield at 90 days after transplanting potato plug seedlings.

+ No. of Top fresh Root fresh Moisture No. of Tuber Tuber

Medium

wicks ~ Weight weight  content tuber weight yield

(g/plant)  (g/plant) (%) (/plant) (g) (g/m")

2 48.00 1.20 47.32 2.57 33.86 2358.15

4 43.68 1.68 59.12 2.10 30.03 2605.05

SP2 6 67.85 2.36 63.12 3.30 38.65 4354.12

8 67.81 1.87 61.88 3.21 28.54 3042.66

10 71.37 1.99 61.70 4.13 29.71 3998.79

Avg. 57.74 1.82 58.64 3.06 32.16 3271.75

2 42.19 1.70 63.25 2.60 18.06 2465.93

50.54 1.44 78.88 4.17 29.38 2459.15

PP2 6 61.62 1.96 77.64 4.70 30.98 4804.41

8 67.60 2.69 79.67 3.18 33.12 3338.08

10 57.47 2.04 78.19 3.28 26.92 2921.85

Avg. 53.88 1.97 75.53 3.58 27.69 3197.88

2 45.09 1.45 55.28 2.58 25.96 2412.04

47.11 1.56 69.00 3.13 29.70 2532.10

Avg. 6 64.73 2.16 70.42 4.00 34.81 4579.27

8 67.70 2.28 70.78 3.19 30.83 3190.37

10 59.42 2.01 69.94 3.71 28.31 3460.32
¥ LSD0.05(1) NS NS NS NS NS NS

LSD0.05(2) 13.32 0.58 9.35 NS NS 698.18
LSD0.05(3) 18.83 NS NS NS NS NS
LSD0.05(4) 18.77 NS NS NS NS NS

"SP2 : Jeju scoria + peatmoss (1:2, v/v), PP2 : perlite + peatmoss (1:2, v/v)

*LSD 0.05(1), (2), (3), (4): See table 6.
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W, 53 14849 wste] e Fpe FFzPel AAd A sbesel A
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ol(scoria) + | EX A (1:2, v/v), el ]E+HER (12, v/v) EFWA 2TF/FE +
2, ZY2EAEA T3, 6,9, 12, 1659 i Aes Miw= § E& A 3wk
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Table 9. Effects of medium and planting density in wick hydroponics on growth
characters of 'Dejima’ potato at 70 days after planting*.

Solid Planting Emer- Leaf L.eaf L(.eaf No. of Stem Stem Top fresl'zl
mediums®  densities?  &€NCe length  width weight stems diameter length  Weight/m
rate(%) (cm) (cm) (g/leaf)  /plant (mm) (cm) (g)
A 3 100.0 30.3 21.0 10.70 1.00 8.25 81.1 6,845.9
100.0 25.1 17.0 7.44 1.17 6.88 70.1 7,747.6
¢ 100.0 244 17.3 6.12 1.11 6.55 61.2 8,796.4
12 97.2 25.2 16.6 6.02 1.09 6.93 66.8 10,693.7
15 100.0 23.0 15.1 49 1.04 5.92 62.0 9,850.5
Mean 99.4 25.6 174 7.05 1.08 6.90 68.2 8,786.8
B 3 100.0 31.3 23.8 13.72 1.00 8.12 67.2 5,938.1
6 100.0 271 19.5 8.11 1.06 757 67.6 6,601.5
9 100.0 23.5 16.1 5.38 1.04 6.00 56.3 6,397.7
12 97.2 23.1 15.8 4.86 1.03 5.68 55.5 7,010.7
15 97.8 244 17.6 511 1.07 6.08 55.3 7,245.2
Mean 99.0 259 185 7.44 1.04 6.69 60.4 6,638.6
Means 3 100.0 30.8 224 12.21 1.00 8.19 74.2 6,392.0
6 100.0 26.1 18.3 777 1.11 722 68.8 7,174.6
9 100.0 24.0 16.7 5.75 1.07 6.27 588 7,597.0
12 97.2 24.1 16.2 5.44 1.06 6.31 61.1 8,852.2
15 989 23.7 16.3 5.03 1.06 6.00 58.7 8,547.9
LSD 5%(1) NS NS NS NS NS NS NS NS
LSD 5%(2) NS 3.36 2.81 3.28 NS 1.39 8.8 1,345.3
LSD 5%(3) NS NS NS NS NS NS NS NS

LSD 5%(1): Between medium means.

LSD 5%(2): Between density means.

LSD 5%(3): Solid mediumxplanting density interactions for the traits given in this Table were not
significant at 5% probability level.

! Tg tuber size in this experiment was propagated through aeroponics system in 2001, fall cropping.

¥ A: Perlite + peatmoss(1:2, v/v) medium, B: Jeju scoria+peatmoss(1:2, v/v) medium.

$ Number of tubers per polystyrene box(W:D:L=31x20x51cm), that is, 19, 37, 56, 75 and 93 tubers/m’.

G ool Aole gtk RS SIS BRI FHE uhet o gols) Ze
Faste AFL BYy, $EE N5 AFlgon, FrUA A7 9FAAE
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Table 10. Effect of two mediums and several planting densities treated in wick
hydroponics on agronomic yield characters of 'Dejima’ seed potato produced
by aeroponics at 92 days after planting.

Solid  Planting No. of Azlueg'gge Tuber  No. of ToFal tub)er Oljg‘r %{g Over 5g 5\? gf gé
med}ums densities  tubers weight vield tubers  yield/m* tbers tubeg tuber
/olant (o pypery /Plant(@ - /n ®  pane VEVI® i)

A 3 6.2 54.0 336.1 118.2 6,385.3 52 6,330.9 99.1

6 4.7 46.9 219.8 1735 8,133.9 3.7 8,051.3 99.0

9 4.8 42.7 205.7 269.8 11,517.3 41 11,400.6 99.0

12 5.0 39.2 196.3 3755 14,719.6 4.0 14,530.5 98.7

15 3.8 36.2 138.6 356.2 12,886.9 35 12,796.8 99.3

Mean 4.9 44.6 219.3 258.6 10,728.6 41 10,622.0 99.0

B 3 7.0 48.1 336.4 133.0 6,391.6 54 6,334.3 99.1

6 4.2 49.2 204.9 154.2 7,579.9 3.6 7511.1 99.1

9 3.9 35.0 136.1 2178 7,622.1 3.1 7,498.3 98.4

12 2.8 40.4 111.1 206.3 8,335.3 24 8,262.9 99.1

15 3.0 38.2 113.9 27176 10,594.3 2.3 10,470.0 98.8

Mean 4.2 43.4 180.5 197.8 8,104.6 3.4 8,015.3 98.9

Means 3 6.6 51.0 336.2 125.6 6,388.5 53 6,332.6 99.1
6 44 48.0 212.4 163.8 7,856.9 3.6 7,781.2 99.0

9 44 38.8 170.9 243.8 9,569.7 3.6 9,449.4 98.7

12 3.9 39.8 153.7 290.9 11,527.5 3.2 11,396.7 98.9

15 34 37.2 126.2 316.9 11,740.6 2.9 11,633.4 99.1

LSD 5%(1) NS NS 12.0 235 1,593.5 0.5 1,471.6 NS
LSD 5%(2) 16 14.6 104.0 70.4 2,674.5 14 2,1874 NS
LSD 5%(3) NS NS NS NS NS NS NS NS

LSD 5%(1): Between medium means.

LSD 5%(2): Between density means.
LSD 5%(3): least significant difference value of solid mediumxplanting density interaction : Effect of Solid
mediumxplanting density interactions for the traits given in this Table were not significant at 5%

probability level.
" A: Perlite +peatmoss(1:2, v/v) medium, B: Jeju scoria-+peatmoss(1:2, v/v) medium.
¥ Planting density per polystyrene box(W:D:L=31x20x51cm).
*Ratio of over S5g tuber yield for total tuber yield.
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Table 11. Yield distribution by class of potato tubers produced using the wick
hydroponic system as affected by two mediums and planting densities.

' Planting Tuber yield (g/m*)

Mediums — gensities ~ Under 4z 5102 11-30g 31 -80g __ Over 8lg Total

A 3 54.4 635 537.6 1,304.3 4,420.4 6,385.3

6 826 1047 750.6 3,389.6 38065 81340

9 1168 2036 1,450.2 3,765.7 58011 115174

12 189.1 2772 1,906.1 4,969.1 73780 147196

15 90.1 159.8 25204 5,126.6 49900 12,8369

Mean 1066 1808 1,433.0 37111 52072 10,7286

B 3 57.4 107.8 4515 16726 41024 63916

6 687 1280 631.2 9,329.9 4,422.0 75799

9 1238 263.8 972.7 2.867.4 330945 76221

12 724 671.9 1,117.3 3,252.9 32207 8,335.3

15 1243 260.9 16255 28734 57103 105943

Mean 89.3 286.5 959.6 9599.2 4170.0 8,104.6

Means 3 559 88.2 4945 14885 42614 63385

6 75.7 1163 690.9 2.859.7 41143 7.856.9

9 1203 2787 12114 33165 46428 95697

12 130.8 4746 15117 4111.0 52094 115275

15 107.2 210.4 2,072.9 4,000.0 53501 11,7406

LSD 5%(1) NS NS NS NS NS 15935

LSD 5%(2) NS NS NS NS NS 26745
LSD 5%(3) NS NS NS NS NS NS

LSD 5%(1): Between medium means.
LSD 5%(2): Between density means.

LSD 5%(3): least significant difference value of solid mediumsxplanting densities interaction.
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Table 12. Correlation coefficients among the agronomic traits of potato grown on the system
treated several mediums and planting densities in the wick hydroponics.

Leaf Leaf No. of Stem Stem Aerial fresh Aerial fresh  No. of A;ﬁ;gge
. weight stems diameter weight weight/m’ tubers .
width(en) (g/leaf) /plant (mm) length(cm) /plant(g) (g) /plant (;vf:‘g] ht )
Leaf(clj;“gth 09207  0916°  -0017 0251 0.119 0.138 -0.252 0579 0.308°
Leafm‘n”)idth 0916" 0019 0257 0.142 0.137 -0.357° 06127 0318
Le?é /fgg%ht 0106 0288 0.180 0.094 -0.266 0563 0372
No. of
tems/plant 0.188 0.110 -0.090 0.192 0023 -0.092
Stem (iinf;meter 0714" 0.763" 0.250 0216 0.232
Ste”(lmln%“gth 0.620™ 0.206 0.202 0.129
Aerial fresh
weight/plant(@) -0.028 0284 0252
Aerial fresh
weight/m (@) —0211  -0207
No. of
iubers/plant 0.139
Over bg =
"Il‘clll/belr . No. of Total tuber I\i_)o' (Efbover tuber tObver Sgld No. of over tcg;,lertutt))ger
yield/plani g . § g tubers . uber yield - .
(g) tubers/nf vield/m'(g) /plant weight /plant(g) % tubers/m yield/m*
(g/tuber)
Leaf length 0561"  -0.368" -0.348° 0567 0413~ 0558 0395 -0.324°
Leafcgfdth 0577 -0.284 -0.305 0.549" 0.369" 0576  -0362" -0.278
Le?é /fgg%ht 0.532" -0.352" -0.369™ 0.557" 0.449™ 0.531" -0.375™ -0.325"
No. /g{aitfms -0.075 0.044 -0.024 0.189 -0.189 -0.752 0.229 -0.033
Stem (‘;ﬁmem 0.120 0111 0.046 0.132 0.208 0123 0.050 0.008
Ste“}g}nﬁngth 0.132 0.450" 0436 0.145 -0.003 0.133 0.366" 0.474"
Aerial fresh
weight 0.303 0012 0.037 0.167 0.346" 0.305 -0.094 0.034
/plant(g)
Aerial fresh . N
weight/m(g) 0263 0226 0.113 -0.145 -0.356 -0.262 0.263 0.159
No. /‘;flatn“tbers 0.910° 0.030 0.098 0.905" 0.360° 09077 -0.094 0.032
Average tuber
(\A;ei;lg)ht) 0374"  -0.503" -0.368" 0.173 0.828" 0384  -0.487" -0.321°
g/tuber
'I}ﬁgflt-‘{;e)ld -0.153 0.005 0.899" 0.492° 09877 0219 ~0.064
No. O/fmt,“bers 0929 -0.044 -0.544" -0.157 0.899" 0.938"
Total tuber . - o
vield/m (@) 0.089 -0.408 0.003 0.879 0.968
No. of over 5g . -
tubers/plant 0312 0.897 0.006 0.014
Over bg tuber - I -
weight{g/tuber) 0.497 -0.574 -0.376
Over bg tuber .
yield/plant(g) 0220 ~0.066
No. of over bg "
0.877

tnbers/m’

"™ Significant at the 0.05 and 0.01 probability levels, respectively
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Table 13. Significant regression equations with coefficients of determination
relating planting densities and the agronomic traits

Variables Regression equations r* or R?
Leaf length(cm) Y=0.8+2.804762X-0.087302X> 0.9755
Leaf width(cm) Y =-0.4+2.228571X-0.079365X" 0.9692
Leaf weight(g/leaf) Y*=16.8-1.852381X+0.071429X> 0.9967
Stem diameter(mm) Y =8.1-0.166667X 0.7813
Stem length(cm) Y'=75.8-1.266667X 0.7882
Aerial fresh weight/plant(g) Y **=480.4-57.657143X +2.158730X” 0.9777
Aerial fresh weight/m’ Y =5916.1+199.633333X 0.8873
No. of tubers/plant Y =6.8-0.266667X 0.6957
Average tuber weight(g/tuber) Y "=58.6-1.6X 0.8384
Tuber yield/plant(g) Y"=341.9-16.033333X 0.8295
No. of tubers/m’ Y "'=75.7+16.966667X 0.9723
Total tuber yield/m'(g) Y "=5103.8+479.2X 0.9619
No. of over 5g tubers/plant Y=5.3-0.1667X 0.8929
Over 5g tuber weight(g/tuber) Y =69.6-1.86667X 0.8644
Over 5g tuber yield/plant(g) Y=338.7-15.9X 0.8283
No. of over 5g tubers/m’ Y=57.1+14.633333X 0.9830
Over 5g total tuber yield/m’ Y '=5053.8+473.86667X 0.9637

Independent variable is planting densities; 3, 6, 9, 12, 15/polystyrene box.
4, 1F
depol Bt JER A A|FFO|(scoria) ot JERAE 742 12(v/v)E &3 + F
SOl ERUASE BelAEAYRG 3 6, 9, 12, 1579 KiHE AelE wauay
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Table 14. Effect of several tuber sizes treated in wick hydroponics on growth
characters at 70 days after planting of 'Dejima’ seed potato produced
by aeroponicsf.

Emergence Leaf length  Leaf width  Leaf weight Stem diameter Stem length

Tuber size’ " io(00) (cm) (cm) (g/leat) () (cn)
lg 100 2.1 204 6.46 528 418
3g 100 297 22,0 7.88 5.60 464
5g 100 283 218 8.17 6.13 442
Tg 100 30.0 226 8.90 6.32 518
10g 100 30.9 229 893 6.02 540
15¢ 100 318 239 10.59 6.25 565
20g 100 308 244 1042 6.46 565
A0g 100 32.1 %54 1061 6.64 69.9
LSD 5% - 26 26 2.47 0.40 73

" Seed tubers used in this experiment were propagated through aeroponics in 2002, spring cropping.

* Tuber weight(g/tuber) of seed potato produced using the aeroponic system.

KN KR FAA7I7F 55 ST st AEeldlen, 72447 5.28~6.64mm, 41.
8~69.9cm?] HLE BT

FHE FAAVF F5F S8 K 1.08~253719 H9E BIow 20g F
A

JZ710l A 253712 7HE Wekal FAA7|7F 10~20g Atele]l A= #hE 27 A%
o] T = wHA. 2l FRE M EEEARES 239 277t 1golA 20g7MA & 18k
Bo46.2g°1 A 100.0go 2 9vkdl Z71E Bolthr) 40ge] EA A7) AE 139.1go®

Ag FAS7HE EAHFig. 8).

3

i

il

U F533
AA G A T FA e A7) B 919 Fo) M EA A= 4F
S AR e, sREREEE 3 W2 AA =] el fold Xolzb gl ot
27]Q1 5g o] M= AA AV FASTE SR
o 19~3170 WeE B, e Al 5golde] dde Imd 10074 o] %
of AxtElon, 53 AAAV7F Tgol el A M Sglh L MEHIT 257 °]
Jo 2 e 5golatel M4 Im'd 1407) o4& AAE 4 lirh

I

NPAR o] §F & Ut

,64,



LE0 B
e He. of stemaiplan 10.38 .
maral fraah waightfolant | 159 14

-|_.-|-"

i =

[
=

la. af sremsieal

B

=
Bepfal fresh welght (g)

&
ioi]
- B8 Mo, of stema'plant == Aerial fresh weight/plant(g)
e i | a2 E i | =
e iy 10m 1T 4im
Tuber sizes

Fig. 8. Effect of several tuber sizes treated in wick hydroponics on the number of stems
and aerial fresh weight per plant at 70 days after planting of 'Dejima’ seed potato
produced through aeroponic system.
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Table 15. Effect of several tuber sizes treated in wick hydroponics on yield
characters at 91 days after planting of 'Dejima’ seed potato produced by

aeroponichr .
Tuber size No. of AYerage tuber Tuber yield T.otal tubgr O\{er Bg tuber O&eée?g
tubers/plant  weight(g/tuber) (g/plant) yield(g/m®  weight(g/tuber) vield(g/plant)
1g 3.06 19.3 59.0 3,304.8 289 56.2
3g 297 25.1 745 4,172.6 32.6 72.5
Sg 2.89 29.0 83.8 4,694.2 345 82.3
Tg 2.86 384 109.7 6,145.2 435 108.8
10g 3.56 30.4 108.0 6,050.0 34.9 106.5
15g 3.19 379 121.2 6,786.6 45.0 119.9
20g 3.33 425 141.8 7,939.6 477 140.6
40g 3.50 483 169.1 94716 55.5 167.9
LSD 5% NS 74 29.11 1,629.9 8.3 23.88

T - - ; - - -
Seed tubers used in this experiment were propagated through aeroponic system in 2002, spring
cropping.

¥ Tuber weight(g/tuber) of seed potato produced using aeroponics.
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Fig. 9. Effect of several tuber sizes treated in wick hydroponics on yield characters at
91 days after planting.
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Fig. 10. Tuber yield per polystyrene box as affected by several aeroponic tuber

sizes treated in the wick hydroponic system.
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Table 16. Yield distribution by class of potato tubers produced by the wick
hydroponics as affected by the size of aeroponic mini-tuber" .

Tuber sizes’ Tuber vield (g/m) RaStg ?Llib%\rler
Under 4g 5~10g 11~30g 31~80g  Over 8lg Total vield (%)
1g 1574 168.5 756.0 1,782.7 440.2 3,304.8 95.2
3g 114.0 164.7 1,052.2 2,350.4 491.2 4172.6 97.3
og 385.4 144.7 914.7 2,628.0 9215 4,694.2 98.2
g 52.7 98.9 1,216.9 2,469.1 2,307.5 6,145.2 99.1
10g 84.6 246.4 1,171.5 2,682.9 1,864.6 6,050.0 98.6
15g 71.9 96.3 1,233.4 2,564.8 2,820.2 6,786.6 98.9
20g 68.0 178.9 975.2 2,966.6 3,750.9 7,939.6 99.1
40g 67.4 135.2 921.4 2,738.6 5,609.2 9,471.6 99.3
LSD 5% 49.4 NS NS NS 1,681.4 1,629.9 1.2

T - - - - - -
Seed tubers used in this experiment were propagated through aeroponic system in 2002, spring

cropping.

* Tuber weight(g/tuber) of seed potato produced using aeroponics.

¥ Ratio of over Bg tuber yield for total tuber yield.
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Table 17. Correlation coefficients among the agronomic traits of potato grown on the system
treated several tuber sizes in the wick hydroponics.

Leaf Leaf No. of Stem Stem Aerial fresh
width(cm) weight(g/leaf) stems/plant diameter(nm) length(cm) weight/plant(g)
Leaf length(cm) 0.936™ 0.932" 0.333 0.388™ 0.717" 0.694"
Leaf width(cm) 0.961"" 0.380"" 0.560™" 0.766™ 0.773™
Leaf weight(g/leaf) 0.392" 0.567" 0.727" 0.740™
No. of stems/plant 0.572" 0.729" 0.810™
Stem diameter(mm) 0.660™ 0.685"
Stem length(cm) 0.921"

No. of tubers

Average tuber
weight

Total tuber

No. of over 5g

Over b5g tuber

Over b5g tuber

/plant (g/tuher) yield/m'(g) tubers/plant weight(g/tuber) yield/m' (kg)
Leaf length(cm) 0.090 0.637" 0.602° 0.344" 0.632°" 0.605™
Leaf width(cm) 0.087 0.757" 0.713" 0.394" 0.751" 0.716™

Leaf weight(g/leaf) 0.134 0.729" 0.701" 0.436 0.711°" 0.704™

No. of stems/plant 0.625" 0.610" 0.813" 0.788" 0.593" 0.8117"

Stem diameter(mm) 0.175 0.772"" 0.732™ 0.537" 0.726™ 0.738™
Stem length(cm) 0.215 0.810" 0.813" 0.518" 0.786" 0.817"

Aerial fresh " " » " » "
. B 0.396 0.867 0.937 0.676 0.860 0.938"
weight/plant(g)

No. of tubers/plant 0.073 0.485" 0.805" 0.098 0.474™
Average tuber » " » e
weight(g/tuber) 0.899 0.486 0.972 0.905

Total tuber e » »
yield/m (g) 0.765 0.890 0.987
No. of over 5g » .
tubers/plant 0.410 0.763
Over 5g tuber .

0.893"

wejght(g/tuber)

* ™ Significant at the 0.05 and 0.01 probability levels, respectively.
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EE BT
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At

Table 18. Significant regression equation with coefficients of determination
relating tuber size and the agronomic traits and the calculated
optimum planting density for tuber yield traits.

Opti.

Variables Regression equations  or R®
tuber size

Leaf length(cm) Y "=29.045220+0.092334X 0.6224
Leaf width(cm) Y "=21.486919+0.113247X 0.8297
Leaf weight(g/leaf) Y*=6.616741+0.320882X-0.005556X> 0.9428
No. of stems/plant Y*=0.916968+0.073065X-0.000827X> 0.9500
Stem diameter(mm) Y '=5.469021+0.079261X-0.001271X> 0.7661
Stem length(cm) Y "=44.167617+0.670478X 0.9175
Aerial fresh weight/plant(g) Y*=48.207211+3.525514X -0.032038X> 0.9619
Average tuber weight(g/tuber) Y*=21.186567+1.519919X-0.020928X" 0.8595

Tuber yield/plant(g) Y*=59.015841+3.650942X -0.072907X> 0.9682 25.0

Total tuber yield/m'(g) Y*=3304.929542+316.432470X -4.082406X> 0.9682 38.8
Over 5g tuber weight(g/tuber) Y =32.167108+0.652209X 0.8201

No. of over 5g tubers/plant Y *=2.004871+0.078782X-0.001347X> 0.7919 29.2

Over b5g tuber yield/m'(kg) Y*=3173.010120+322.876226X -4.205633X> 0.9657 38.4
Rate of over bg tuber yield(%) Y ™=96.081497+0.298514X-0.005572X" 0.7058

Independent variable is tuber sizes; 1, 3, 5, 7, 10, 15, 20, 40g.
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Table 19. Effect of several uncut tubers and number of seed-pieces treated in
wick hydroponics on growth characters of ’'Dejima’ seed potato
produced by aeroponics at 70 days after planting’.

Tree _ Emergence  Leaf length  [eaf width  Leaf weight dizfr?:tler Stem length
reatments rate(%) (cm) (cm) (g/leaf) () (cm)
5z 0' 100 28.3 218 8.17 6.13 4.2
10g-0 100 30.9 22.9 8.93 6.02 54.0
20g-0 100 30.8 24.4 10.42 6.46 56.5
10g-2 100 283 20.6 4.96 5.59 473
10g-4 100 27.1 20.2 4.67 5.24 434
20g-2 100 276 20.7 4.88 5.56 494
20g-4 100 284 21.0 5.31 5.52 489
30g-2 100 287 20.9 5.22 5.64 55.4
30g-4 100 29.0 21.4 5.62 5.61 50.1
LSD 5% - NS NS 2.28 0.32 8.3

" Mini-tuber produced through aeroponic system in 2002, spring cropping.
* Tuber size(g) of uncut seed tuber produced by aeroponics.

*Number of seed-pieces, 0: uncut seed tuber, 2: cut in two pieces, 4: cut in four pieces.
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Fig. 11. Effect of several uncut tubers and number of seed-pieces treated in wick
hydroponics on the number of stems and aerial fresh weight per plant at 70
days after planting.
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Table 20. Effect of several uncut tubers and number of seed-pieces treated in
wick hydroponics on vyield characters at 91 days after planting of
'Dejima’ seed potato produced through aeroponic system.

Treatments’ El%e?%f tubAe \rfeijfith Tptal tlélber I\;og ?ib(:rlser ngr bg 2tuber Rate ofA ovgr bg

Jplant (g/tuber) vield/m“(g) Jplant vield/m*(g)  tuber yield" (%)
5g-0 2.89 29.0 4,694.2 2.39 4,608.8 93.2
10g-0 3.56 304 6,050.0 3.06 5,965.4 98.6
20g-0 3.33 42.5 7,939.6 2.94 7,871.6 99.1
10g-2 3.14 28.1 4,944.5 2.72 4,873.9 98.6
10g-4 3.44 216 4,157.8 2.56 4,041.8 97.2
20g-2 3.25 30.6 5,564.5 2.61 5,484.6 93.6
20g—4 2.89 27.3 4,422.3 2.39 4,348.1 98.3
30g-2 3.39 34.6 6,562.0 2.75 6,463.0 98.5
30g-4 3.06 35.0 5,996.6 2.28 5,883.7 98.1
LSD 5% NS 9.9 1,574.9 NS 1,579.0 NS

" See treatments in Table 19.

¥ Ratio of over 5g tuber yield for total tuber yield.
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Aol wlaf HzebAY = FHAAS Blor, 20g 243 30g 24 18 ar 30g 44
=, AAFA7E 15g017d FM A7) = Mg NE] 56kgoldE H AT #H Sgbl b
B md 5gl L M= W23 Aglon, 5gold I AW &2 97%0
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Fig. 12. Effect of several uncut tubers and number of seed-pieces treated in wick
hydroponics on over b5g tuber weight and over 5g tuber yield/plant at 91
days after planting.
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Table 21. Yield distribution by class of potato tubers produced by the wick

hydroponics.
Tuber yield (g/m’)
Treatments

Under 4g 5~10g 11~30g 31~80g Over 8lg Total

5g-0 85.4 144.7 914.7 2,628.0 921.5 4,694.2
10g-0 84.6 246.4 1,171.5 2,682.9 1,864.6 6,050.0
20g-0 68.0 178.9 975.2 2,966.6 3,750.9 7,939.6
10g-2 70.6 262.7 936.6 2,692.0 982.5 4,944.5
10g-4 116.0 182.8 1,223.9 2,039.3 595.8 4,157.8
20g-2 80.0 292.8 936.8 1,757.5 2,497.6 5,564.5
20g-4 74.2 235.4 785.2 1,804.6 1,522.9 4,422.3
30g-2 98.9 199.7 833.2 2,829.4 2,600.7 6,562.0
30g-4 112.9 147.6 1,158.4 1,598.5 2,979.2 5,996.6
1L.SD 5% NS NS NS NS 1,762.9 1,574.9
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Table 22. Correlation coefficients among the agronomic traits of potato grown on the system treated
several tubers uncut and cut in pieces in the wick hydroponics.

Leaf width Leaf weight No. of stems  Stem diameter Stem length Aerial fresh
(cm) (g/leaf) plant (mm) (cm) weight/plant(g)
Leaf length(cm) 0.919™ 0.769™ -0.117 0.322° 0.769" 0.713"
Leaf width(cm) 0.881" -0.194 0.433" 0.680" 0.675"

Leaf weight(g/leaf) -0.301" 0.646™ 0.543" 0.566"

No. of stems/plant -0.100 0.323" 0.390"

Stem diameter(mm) 0.359" 0.354"
Stem length(cm) 0.900™

No. of tubers Averag_e tuber Total tuber No. of over 5g Over bg tuber Over bg total
/plant (Yilﬁ’:};‘ yield/m'(g) tubers/plant weight(g/tuber)  tuber yield/m'(g)
Leaf length(cm) -0.124 0.642" 0.578™ 0.113 0.555" 0.584"
Leaf width(cm) -0.154 0.665" 0.595™ 0.076 0.583" 0.601°"

Leaf weight(g/leaf) -0.093 0.556" 0.530" 0.177 0.438™ 0537

No. of stems/plant 0.4447 0.139 0.358™ 0.309" 0.221 0.349™

Stem diameter(mm) -0.065 0.451" 0.454" 0.042 0.438" 0.455™
Stem length(cm) -0.033 0.736™ 0.725™ 0.194 0.666" 0.732"

Aerial fresh " " " . "
. . 0.205 0.782" 0.893" 0.416° 0.710 0.895
weight/plant(g)

No. of tubers/plant -0.265 0.252 0.795™ -0.214 0.233
Average tuber " ” -
weight(g/tuber) 0.860 0.002 0.940 0.869

Total tuber - .
vield/nt (g) 0.430 0.818 0.991
No. of over 5g . e
tubers/plant -0.152 0425
Over 5g tuber .

0.821

weight(g/tuber)

""" Significant at the 0.05 and 0.01 probability levels, respectively

PR Mo BAAE RS ER S BEE ARPEY 743 ke MBBRE RIS
W, 53] 41(0.900) %= w5 =2 £ Mol ATk 2 HREBEEES A7
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Table 23. Effect of several seed tuber sizes produced through wick hydroponics
on growth characters at 70 days after planting of 'Dejima’ potato on
the field in 2002, spring croppingT.

Tuber sizes Days to Leaf length Leaf width No. of stems Stem diameter
emergence (cm) (cm) /plant (mm)
Under 1g 36.7 24.2 16.4 1.10 6.87
1-3g 33.7 251 16.6 1.23 7.32
3-5g 34.3 28.2 19.2 1.28 7.99
5-7g 31.7 314 21.1 1.69 9.20
7-10g 34.7 29.2 187 2.20 8.68
10-20g 32.0 32.0 20.3 2.23 9.96
20-30g 33.7 324 20.0 2.27 9.58
30-50g 34.3 32.3 20.1 2.67 11.02
50-80g 35.7 31.0 189 2.86 10.44
1LSD 5% NS 55 NS 0.57 1.99

" Seed tubers used in this experiment were produced by wick hydroponics in 2001, fall cropping.

MBI (Fig. 13)2 AAFH AL SA27] 3holl 28%0°l 4 93%7kA 2 F2] Aol

b gglon, sgolabel vl 60% ol 4o MEKS WX, FAANL FALFE
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‘Fig. 13. Effect of several seed tuber sizes produced through wick hydroponics on
emergence rate and stem length at 70 days after planting in the field.
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Table 24. Effect of several seed tuber sizes produced through wick hydroponics
on growth characters at 93 days after planting of 'Dejima’ potato in
the field in 2002, spring cropping.

Tuber sizes No. of tubers Average tuber  Tuber yield Marketable vield Total tuber yvield

/plant weight/tuber(g)  /plant(g) /102" (kg) /10a(ke)
Under 1g 3.23 239 89.3 169.7 320.4
1-3g 4.86 27.7 133.9 159.4 619.0
3-bg 6.40 25.3 153.7 167.4 680.7
5-Tg 8.40 33.9 276.1 591.6 1,433.4
7-10g 6.92 28.6 196.3 349.6 1,193.1
10-20g 6.99 37.3 262.3 880.9 2,038.3
20-30g 8.62 33.3 286.9 7925 2,091.9
30-50g 7.40 36.7 2774 727.6 2,109.8
50-80g 6.54 435 294.0 1,111.1 2,360.4
LSD 5% 2.57 NS 129.4 613.7 1,019.3

" Over 80g tuber yield per 10a.

PRS2 A A At BgrlRte]l FA41 A7) Aelat= 150golste] s B3

aL, bgolidel FM A7) A= 200goldel FHAES Btk
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Fig. 14. Effect of several seed tuber sizes produced through wick hydroponics on the
number of seed tubers/plant and seed tuber yield/10a at 90 days after
planting on the field. Seed tuber vyield; the yield of 30~250g tuber size
available as a seed tuber in a field.

10a% fEEHEETRS @MEkES SA2717F S71EaS A= S7kekes 43
S Ho] 5gll ke FMAE= Zh 900~2,000kg @ 1,200~2,400kgd =9 F=3S A
al, 5golate] FA=A7|= 247 500kg@ 700kgelste] F#S Wth 10a%
50~80gH &l & A9EiE 10ad 1,000kge A Zgtorm, Azt FIAHE L

Rom 151~250ge] THTEE 2 Ho|AUa, EF 30goldte] HEES UE TH
of kel Hla] A ow

Wy Aoz B okt & 39 1199 fFffiste]l HAAQME o AFE
ol A7F Ed 277Tmel o R st UA 49 FEAAE FHA 70l 101
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Table 25. Yield distribution by class of potato tubers produced on the
experimental field as affected by the size of tuber produced by the
wick hydroponics at 93 days after planting in 2002, spring cropping.

Tuber yield (kg/10a) Rate of
Tuber sizes seed tuber

Under 30g 31~50g 51~80g 81~150g 151~250g Over 251g Total yield(%)
Under 1g 59.8 45.1 45.7 89.2 80.5 0.0 3204 81.3
1-3g 150.9 136.6 172.0 159.4 0.0 0.0 619.0 75.6
3-5g 183.3 162.2 167.8 141.0 26.4 0.0 680.7 73.1
5-Tg 2974 236.0 308.3 456.0 100.6 35.1 1,433.4 76.8
7-10g 296.1 252.0 295.4 349.6 0.0 0.0 1,193.1 75.2
10-20g 344.8 342.7 469.8 621.4 259.6 0.0 2,038.3 83.1
20-30g 442.4 387.8 469.3 529.8 262.7 0.0 2,091.9 78.9
30-50g 3885 349.6 644.1 543.6 144.6 395 2,109.8 79.7
50-80g 343.3 379.8 526.2 908.9 202.2 0.0 2,360.4 85.5
LSD 5% 133.4 164.3 346.1 4849 164.0 NS 1,019.3 NS

TAEA 10golddl A2l 151~250ge wrdel L viRke] A el vl &
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ZE]al Sgold # ARl &2 73.1~855%°] Welel Ao {7 Afol= gl

32
N
=
I
o,

3) ¥Aze a3 A

Table 263} 272> FAMA A3 WEPEE o] HRBGReE a5 79
dol 4" FHES IAYS e Aol

HELIT 2 H ek PREECH, HBPT 2 1 el 9eqg Skt RREBLEC S SRR
B o] Ads ALdF uFEe AEFPAEY KEPEE Tl Fo’ MR
A4 = A

g
Al
~
1o
~
>
£

N

,93,



Table 26. Correlation coefficients among the agronomic traits of potato grown on the experiment
field treated several tuber sizes propagated using the wick hydroponic system in 2002,
spring cropping.

Days to Leaf length Leaf width No. of stems Stem diameter Stem length
emergence (cm) (cm) plant (nm) (cm)
Emerg(%/‘zge rate -0.355" 0.732" 0530 0.763™ 0.738™ 0.762"
Days to -0.587" ~0.655" -0.166 -0.306 -0.335"
emergence
Leaf(c]r‘r? ;1 g 0.935™ 0.556" 0817 0.788"
Leaf width 0.367" 0713 0.652"
(cm)
No. of stems 0.681" 0.820°"
/plant . :
Stem diameter .
o 0.842
No. of tubers No. of seed — Average tuber  pyper vield Seed tuber  Marketable Total tuber
plant tubers/plant  weight(g/tuber) plant(g) _ vield/10a(kg) vield/10a(kg) vield/10a(kg)
Emerg(%jg‘;e rate 0584 0.733" 0.658" 0.727" 0.804™ 0.724™ 0.836™
Days to emergence g 4qg+ -0.478™ -0.526™ ~0.506™ -0.367" -0.370" -0.366"
Leaﬂc}n‘f?gth 0.715™ 0710 0.658" 0.798" 0.733" 0.702"* 0.756™
Leaﬁcmw)ldth 0.737" 0.646™ 0.546" 0.746™ 0.624° 0,618 0.644°
No. of stems 0.435" 0.657" 0.615 0.655"" 0.728" 0.636™ 0.740™
/plant
Stem (Cmiif;meter 0.666™ 0.807" 0.703™ 0.834" 0.823" 0.784™ 0.835"
Ste“(lcﬁngth 0.503" 0.745" 0.770™ 0.798" 0.859" 0.796" 0.860™
No. of tubers 0.807" 0.310 0.789"™ 0.630" 0519" 0.686"
/plant
No. of seed " - - . .
0.736 0.970 0.914 0.832 0.926
tubers/plant
Average tuber " - " "
weight(g/tuber) 0.804 0.843 0.887 0.804
Tuber yield 0.945" 0.900°* 0.950"
/plant(g)
Seed tuber - -
vield/10a(ke) 0.964 0-99%
Marketable -
vield/10a (ko) 0.942

" Significant at the 0.05 and 0.01 probability levels, respectively
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Table 27. Significant regression equation with coefficients of determination relating
tuber size and the agronomic traits and the calculated optimum tuber
size for tuber yield traits.

Variables Regression equations  or R? Optzizt:ber
Emergence rate(%) Y*=51.699658+2.105396X -0.023083X> 0.8617
Leaf length(cm) Y **=26.960693+0.328940X-0.004193X> 0.6563
Leaf width(cm) Y*=18.273999+0.130677X -0.001899X" 0.3022
No. of stems/plant Y"*=1.292046+0.060023X-0.000554X> 0.8711
Stem diameter(mm) Y**=7.609819+0.145795X-0.001589X* 0.8376
Stem length(cm) Y**=17.678486+0.919075X-0.009148X> 0.9522
No. of tubers/plant Y*=5.957346+0.129184X-0.001902X” 0.4021 34.0
No. of seed tubers/plant Y=1.907055+0.077904X -0.000933X” 0.6901 41.8
Average tuber weight(g/tuber) Y '=28.525583+0.231392X 0.7231
Tuber yield/plant(g) Y =194.566130+1.957528X 0.4508
Seed tuber yield/10a(kg) Y =798.146778+22.324023X 0.6787
Marketable yield/10a(kg) Y =334.453576+12.715836X 0.6525
Total tuber yield/10a(kg) Y =670.516935+75.598429X -0.786253X* 0.8402 48.1

Independent variable is tuber sizes; under 1lg= 1, 1~3g=2, 3~5g=4, 5~7g=6, 7~10g=8.5, 10~20g=15,
20~30g=25, 30~50g=40, 50~80g=65.
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Table 28. Effect of several seed tuber sizes produced through wick hydroponics
and aeroponics on growth characters at 70 days after planting of
'Dejima’ potato on the field in 2002, fall cropping.

Tuber sizes' Leaf length Leaf width No. of stems Stem diameter Stem length

(cm) (cm) /plant (mm) (cm)
1~3g 19.2 12.6 1.00 4.26 15.3
3~5¢g 235 16.2 1.08 6.26 18.3
5~7 26.9 18.1 1.13 7.32 21.6
Wick &
Lk 7~10g 29.8 20.1 1.15 812 28.3
Hydroponics
10~20g 33.2 23.7 1.23 9.22 36.4
20~30g 33.3 23.2 1.53 9.26 317
30~50g 35.3 24.8 1.43 10.65 45.7
A ) g 26.3 17.6 1.53 6.96 22.2
eroponics _
P 15g 29.7 19.8 1.83 8.17 285
LSD 5% 4.1 3.1 0.24 1.28 6.5

"Seed tuber used in this experiment was produced through wick hydroponic and aeroponic system in
2002, spring cropping.

* Production system types of seed tubers used in this experiment.
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Fig. 15. Effect of several seed tuber sizes produced through wick hydroponic and
aeroponic systems on emergence rate and days to emergence at 70 days
after planting on the field.
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Table 29. Effect of several seed tuber sizes produced through wick hydroponics
and aeroponics on growth characters at 92 days after planting of
'Dejima’ potato on the field in 2002, fall cropping.

No. of tubers Average tuber — Tyber yield Marketable

Tuber sizes' Total tuber

/plant weight(g/tuber) /plant(g) vield/10a* (kg)  vield/10a(ke)
1~3g 2.03 31.1 63.2 73.3 200.7
3~5g 3.13 42.2 1345 333.5 622.0
Wick 5~Tg 3.36 43.6 149.1 416.5 849.1
Hydro- 7~10g 4.04 53.7 226.6 865.6 1,495.3
ponics 10~20g 4.60 79.2 350.2 1,725.3 2,408.9
20~30g 4.81 744 355.4 1,681.6 2,427.6
30~50g 5.26 91.8 483.7 2,748.1 3,454.9
Aeroponics g 425 49.3 207.3 446.9 910.3
15g 5.40 57.3 309.2 942.9 1,866.7
LSD 5% 1.02 19.6 85.4 560.7 640.3

" See Table 33.
¥ Over 80g tuber yield per 10a.
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=2 AR TR N Ake] A7)V FAFE SUFe
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Fig. 16. Effect of several seed tuber sizes produced through wick hydroponics and
aeroponics on growth characters at 92 days after planting on the field in 2002,
fall cropping. Seed tuber yield, 30~250g tuber yield available as a seed tuber.
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Table 30. Yield distribution by class of potato tubers produced on the experiment
field as affected by tuber size at 92 days after planting in 2002, fall
cropping.

Tuber yield (kg/10a) Rate of
tuber sizes seed tuber

Under 30g 31~50g 51~80g 81~150g 151~250g Over 251g  Total vield(%)

1-3g 384 55.9 33.1 7.3 66.0 0.0 200.7 30.9

3-5g 104.8 771 1066 229.4 79.3 24.9 622.0 79.2

Wick  5-7g 1355 1118 1853 328.1 88.4 0.0 349.1 34.0
Hydro-pon 7-10g 1214 2017 3067 6028 2119 509 14953 885
ics 10-20g 1419 1758 366.0 743.8 853.1 1283 24089 38.8
20-30g 1315 2039 4106 998.8 552.7 1300 24276 89.2

30-50g 96.5 2295 3808 13088 882.7 556.7 34549 81.1
Aeroponics  7g 109.7 1544 199.3 307.1 111.7 28.1 9103 349
15g 1488 281.7 4933 610.7 332.2 00 18667 92.0

LSD 5% 535 8.0 1702 334.7 295.6 161.4 640.3 NS

AA AR A= 30~50gA 2wt 30golshe] sl Mls| 251gel’de] ST
Fol =:oks B, olF AF YA TV AeE2 30gv Rl FEE] 251ge]
d ewaEel ve Bu ol AAGHIHIE 28] o] FojAA X Alw AZH

A= wpvkA e AaE B ol AL FAFACE ThH &S HBUNR o)
2ojA AdHorm Aol AdH AZH U = Aew AAHJAL, o=
TAA77F Zhd e s o Aol Asidlth A A A zEke] 31~250g Ake] 9
G FATAM = MEEe] 792~802% WAL &S o, BFAE A3t
T 849~920%2 5gold AQGHE&ES HIAY Ly FATAMES FALVIE K
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Table 31. Correlation coefficients among the agronomic traits of potato grown on the
experiment field treated several tuber sizes propagated using the wick
hydroponic and aeroponic system in 2002, fall cropping.

Days to . No. of Stem .
emergence Leaf length(cm) Leaf width(cm) stems/plant diameter(mm) Stem length(cm)
Emerg(%‘lj‘e rate -0.811" 0.901 0.887" 0.040" 0.903™ 0.819™
Days to . - . - -
) ~0.866 ~0.856 ~0.457 ~0.857 -0.771
emergence
Leaf((}g)“gth 0.981" 0.425" 0.969"™ 0.917"
Lea{ width 0375 0.956" 0912
cm)
No./of stems 0451 0.405"
plant
Stem (dla)meter N 0.899°"
JLIL
No. of No. of seed Average Tuber Seed tuber Marketable Total tuber
tubers tubers tuber weight yield/plant vield/10a yield/10a yield/10a
plant plant (g/tuber) (g) (kg) (kg) (kg)
Emergence - - o - . o x
o 0.706 0.786 0.725 0.769 0.822 0.723 0.809
rate(%)
Days to - - - - - -
~0.724 ~0.820 -0.765 -0.796 -0.789 -0.713 -0.784™
emergence
Leaf(clme)“gth 0.763" 0.891"* 0.855™ 0.883" 0.896" 0.814" 0.882"
Lez‘fcg)ldth 0.721° 0.860" 0.804" 0.900" 0.908" 0.856™ 0.901°
No. of stems 0.756™ 0.726™ 0.323° 0538 0523 0.352" 0.481"
/plant
Stem (i;f;meter 0.808" 0.897" 0.850 0.915™ 0.918™ 0.854 0.917"
Ste”(lmlne)“gth 0.792" 0.833" 0815 0.882" 0913~ 0.861° 0,906
No. of tubers 0919 0.564" 0.806™ 0.785" 0.641° 0.770"
/plant
No. of seed - » » » "
o 0.783 0.914 0.905 0.775 0.878
tubers/plant
Average tuber » " " -
weight(g/tuber) 0.924 0.907 0.930 0.911
Tuber yield . .
Tolantle) 0.980 0.959 0.986
Seed tuber _— -
vield/10a(ke) 0.955 0.992
Marketable "
vield/10a(le) 0.976

"™ Significant at the 0.05 and 0.01 probability levels, respectively
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Table 32. Significant regression equation with coefficients of determination relating
tuber size and the agronomic traits and the calculated optimum tuber
size for tuber yield traits.

Opti. tuber

Variables Regression equations  or R®

size
Emergence rate(%) Y =45.309552+4.501280X~0.080790X* 0.7800
Days to emergence Y =30.967848-0.840184X+0.012572X> 0.7047
Leaf length(cm) Y =19.364918+1.140952X~0.019040X" 0.8999
Leaf width(cm) Y =12.687785+0.867123X~0.014498X* 0.9032
No. of stems/plant Y "=1.044121+0.012350X 0.7825
Stem diameter(mm) Y '=4.720663+0.360467X—0.005500X 0.8691
Stem length(cm) Y '=12.774681+1.726433X~0.023159X" 0.9584

No. of tubers/plant Y*=2.153583+0.204051X-0.003239X> 0.9103 315

No. of seed tubers/plant Y*=0.538135+0.212498X-0.003286 X 0.9435 32.3
Average tuber weight(g/tuber) Y ™=27.278785+3.464816X-0.047717X" 0.9236

Tuber yield/plant(g) Y*=45.677666+21.057456X -0.261161X> 0.9514 40.3

Seed tuber yield/10a(kg) Y*=-63.740884+160.102186X - 2.267598X> 0.9516 35.3
Marketable yield/10a(kg) Y =152.366710+67.436349X 0.9210

Total tuber yield/10a(kg) Y*=23.770147+164.892028X -2.047714X> 0.9490 40.3
Rate of marketable yield(%) Y*=30.629439+2.968501X -0.045806X> 0.8919

Independent variable is tuber size;1~3g=2, 3~5g=4, 5~7g=6, 7~10g=85, 10~20g=15, 20~30g=25, 30~
50g=40.

4, 1%
AR QA FA 0] A AAES e 20029 B3 7S 230 Ax FA=E
warete] AlgS Fad A EAujol A= bgoldel AA AL FA AT 7F Kk

=
(LR o FA9(9.2mm) LE] A ¥R (24.8cm) SollA L olstAr] o] Aelntt

7F A
ey JAAR FE, 53 LEES 50~80gFTA A AYE AlQstal= 1,000kg
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al 3¢ 119l #Efetdt. ol= <l ZhSAiuiol mls| wAHuiAle] BT N ECE
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2A 47 Bidel e vrol v el Bud xHow 48d Aow AZHT
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Eon EHI4(238Y), #HER(269cm), #EMH(18.1cm) T WIS FREEH
(1.137H+ ARy &E(7.32mm)e FAST. FFAd Qo= FRER G H(3.36
M), WREREBEEH(1.6370), M TYHE(43.6g), HE#EH(149.1g) 59 FAddA+=

vhoro v} FREHIMEE/10a(713kg), ¥ H/10a(417kg) 3} M3 /10a(849g) &2 W<
g Aos Blon o F A F, AAAMMA 5~TgI EFAEAE TgFA A7) bl =
SAAR Frolgk Aol AT oA EFAAF TA(Tg)EtE AA AL FA4(G~
7g)7F B 7 A E =g ARE BAY s 54 A7 AatakA el A
AF71 Wdl &3 JFsA o olgd dgo A7 dEnjdet FEe AH
A T &, RS AdE xFdAe] [HBlR 5 dEEo] "ozl v

%
t}= 2 (Iritani, 1981; Jefferies & Mackerron, 1987)¢} % H] <=3}t

wetA Fa b AA Y AaE Fbeke] ddskd, AR A 10g A7) o
e BAulol A 10ak; FEEHEE] 1,693ke, M¥HE] 2038kgs R, 7FSA
ol M= A7t 213%kg¥ 2409kge] FES Eom B Ik FAul 90% e

S AN 95% ol & W] EFASAAI Aol ol At d Al o] A
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==

mlm

_I_4

Mstol = Aol 9 Aox A7 delm ASANAGAR AA AN 5~
10gAtel o] FA /% BN Tg3t 15g271e) FA8 vlwste] A= Aure] R
2

A Al wla dolHe B o 9o AFEY KWEPEEN A= Hs=d
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AgdAg e R+ FdHE(Table 1), @] (N:P:K=15:10:12kg/10a) % 2], Z 2] 2 ¥]
A4 2H0.032m )G mHEFEZ A 0] 47, g, BEIFE 40, 60, 100g, L ~EFE 40, 80g9]
daduEHE S 94T S ¥ 4urE oz wlx st wue dEAduE X

o Azge FEEL HEWE 527 o] AAE WA FRUe FraE 5

Aol AHge wulsh SEAgE el Ue AREY e Table 33 vhehigla,
= AFAG AeA A AFFS T Ese] AFe Agstgon, ansh o
o Rxg

RS 2002 0¥ 1190 22 3 Bx7)o] Ay EEA 7g A7) FAE Z
g Azbd 974 AAsdh AAE Eagada 3 8 Lol Axte] ®
Holl F3 AAstal, HelolE4MERA(1D, viv) EFAES 2044 FX38t] A
wiataich. BT W e 2ARE B 709 Fol AEHEE teted, 91Y
ol FEate] mPHE T 540 Ud 2ALE ek

i

Table 33. Composition of single element fertilizer and controlled release fertilizers used
for this expen'ment*.

Recommanded rate

Light feed Middle feed Heavy feed LOPEEVILY

Fertilizers Total N P05 KO MgO

crops crops crops
Single element B
fertilizer  (kg/10a) 15 10 12 N N - -
$ 3~4 months
Osmocote’(%) 15 11 13 2.0 15~2.0kg/m' - 2.0~4.0 o
at 21TC
. 4 months at
Multicote(%) 12 5 20 2.0 1.8~2.0g/ ¢ 3.0~35 45~5.0 21T
Magamp K(%) 6 40 6 15 Vegetables: 300g/m’ 1~2 year

"Lack of nutrients were supplied three times by fertigation as showed in Table 1.

Standard fertilizer level for potato cultivation at fall cropping in Jeju province.
Osmocote”Plus manufactured in the Netherlands by Scotts international B.V., porfesswnal business
group, and contains Fe 0.40, Mn 0.06, B 0.02, Zn 0.015, Cu 0.05, Mo 0.02%; Multlcote “4 maufactured

in Israel by Haifa Chemicals Ltd.; Magampﬁij made in US.A. by "4 Ry 7 AP w32,
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Az Friel FHEA SR, olst ol FAe AAE B HEAF FHa
HW Baolgel Fojo]l FHA & Ui, 4B FRFF FE HUFFI o] Fol
Ax g AEe WA Wl gAE Asdel wrh adm AAe] Relst R

A9z e] SE gAe] Azo] Waw s Fro] diue] AY] WGy 4%
Hd, olele BAE Ay A Puel shta Ak, A%, s wuw
St % b gEAu el tls] Bebol= EguAe] Anste] Adstgon, 1 A3}
= get 2

7t B&E A

AA AL D2, A4, b)) S8 Ee eARSAE 5 9 UhA] dRARRE
gho]E ERuljAlo] AlMlete] FEfE 70459 AHEEHA td 2APEAIH(Table 340)E
B, A zEAte] Hopderl dde BFAL TgR R AdAS fiEsk 7] wwol
Hgle] Ysstglon, = w1 dAea A7 -2 EFFEHe 5
g A3E B

WS JAFIFAE 7}t 30emE /P Z2a, 1 vgee ZalaEd A HE =
E (Multicote) 100g©] 26.3cm, 22X 3 E(Osmocote) 80go] 25.7cme o2 At}
ES AFAPHEE SANEFE ERE SUbete A¥olden, HERe Fdeaa ¥
E|ZE 60g A2l7} 20cm ©]/¢S HTh

EHE FAeaAer7t 89go 2 Mg FANeH, gkEAvE Tl HEIE
100g¥ S ~RFE 80go] 77 57g3 bbhgl 2 FANI, @H| A7t 713 7l ).

PRESHE 20~1.4709] 9ol AJA=dl, A2zt folgh xfol= gl
< FATEAYt M FAen, AN FoAAE HEHAE 100g#
7F F A8, vhakZ A ol (Magamp K) 47g# 2] 7F 74 7Ha dvh
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Table 34. Effect of single element fertilizer, nutrient solution and several controlled
release fertilizers treated in wick systems on growth characters at 70
days after planting of 'Dejima’ seed potato produced through aeroponics
b

Fertilizers Emergence Leaf length Leaf width Leaf weight No. of stems diirfger

rate(%) (cm) (cm) (g/leaf) /plant (um)

Nutrient solution’ 100 30.0 226 89 1.36 6.32
Single clement 100 214 146 32 2,00 5.45
Multicote’ 40g" 100 220 153 38 158 541
Multicote 60g 100 25.2 235 5.1 1.39 5.75
Multicote 100g 100 26.8 185 5.7 1.89 6.17
Osmocote 40g 100 221 14.2 3.8 1.56 5.33
Osmocote 80g 100 25.7 174 55 150 5.70
Magamp K 47g 100 20.8 14.1 3.3 1.69 4.66
Magamp K 94g 100 224 149 3.8 1.53 5.37
1.SD 5% - 2.2 6.8 1.39 NS 0.55

" Seed tubers used in this experiment were 7g mini-tubers produced through aeroponics in 2002, spring
cropping.

¥ See Table 33 for explanation of nutrient solution composition.

SControlled release fertilizers; See Table 2 for explanation of fertilizer features.

"Controlled release fertilizer rate per polystyrene box.

KR (Fig. 17)2 dAFFE 3 AHg 7} 51.8cm, BE|ZE 100g°] 45.6cm, LA~ F
E 80gA @7} 43.3cme] +o = Aon, daAuEE AT B9 &REE= fost

A solvs 43S B

ol
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Fig. 17. Effect of single element fertilizer, nutrient solution and several controlled
release fertilizers treated in wick systems on stem length and aerial fresh
weight/plant at 70 days after planting.

WL AAEE b8 ARPHES vt d3s B, At 829¢g,
HEZE 100go] 66.4g, & ~RFAE 80go] 57.8g% wo = FASeH, dFAdHsE
SAEFE dHAES ATl IkE 325g9A 664go®, QAR
578go 2, mpkaZAlol= 235go| Al 31.5go. 2 FANX = o] A th(Fig. 17).

SR Arxs Agd wet g2y FATFTE AT BE AN 5T
H gFEdd ol 2Asd=d, 538 @A el AeA Sl YEsT o] d
HollMFEH Fsteo] 5ol dHol wel FAd7A Gt do] ey
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Fig. 18. Potato plants growing in the wick culture system at 70 days after
planting . left, nutrient solution treatment; right, single element
fertilizer and controlled release fertilizer treatments. The arrows show
experiment plots of single element fertilizer: A, basal fertilization of
standard fertilization level;, B, two spilt application of standard
fertilization level(N-P2O5-K-0:10-10-12kg/10a) at planting date and 50
days after planting.

Fig. 18914 w3l J§fi 709 ¥ FATFA(HZID)E FRAWZTl Ue
A ko, Ao A
% AYH(SSINE FRANFY] FARmA Aol7h 94e W el Ao

A ARFgel ek, wulAee] 9 s Asl FRanel wastar. o

PA FEAF TGl BT A2 dHoh ARAHRE AAATL FREE dolol AH]
sl EAldddel o wiAW FRAASA Fimel wiA e I HE o]t
FEErd AFE = Az AAHNeH, oYy AFPTAE DulA NN HH
Akl AT o= (a4, AN, A8t SRAPHIREA @77
Firol dsedr] wzelw, d@nle 23 EAA Y] FF VHE AYdE dEE %
SO o]FstlaL 23] Aol AR THl= 3ol AHIE Futel] QIUV] wEel] FE
Tol AFe = AoR AaHiv @n A Adg 232 AB, AR AA)A =
A Aol olFojxloy Ay oer uAbstdlal, 3y HAEE 7|HE AEE

AAE B F5Re BF FESE 499 3RS FRAVBE A FAAYA
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Nutrient solution supply Controlled release fertilizer supply
Fig.19. Potato roots permeated to the nutrient solution reservoir(left) and
decreased amount of plant root adhered to the wick(right) at 70 days

after planting.

o R |

AA A Al ="l B 7kA] kEdHl R s Agdete] B $ 919 Ao WE
HE A A7 (Table 35)& W HEIZE 100g7 2
shals Felaw 7t AQddddEe] Fegt 4

BREIEe s Ts FdeaAed dnlAe aga dadueAgs 3t
of freojgk ztols ®olA ¢kgtrh. E]a MEPHES HEIZE 100gA 2ot &
FE 80gA @7k 7H7t 382g¥ 36.4go2 FAFa Al 384gyt vlzEtdlon, HE
E 60g¥ L2EFE 40g= 30gAH =] P ES BT

I
ta

F
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MK E/me S g HE|ZE 100g¥ AR FE 0gA 27t Fd-gF3]g
Bu 3F0] 261~800g A=l ¢ SEAeH, @ AT oF 42kge FHFS A3
=3

Table 35. Effect of single element fertilizer and several controlled release
fertilizers treated in wick systems on yield characters at 91 days after
planting of 'Dejima’ seed potato produced through aeroponics.

. + No. of tubers Average tuber Total tuber No. of over Over Sg 5\?;? é)é
Fertilizers Jplant weight yield/m*(g) og tuber yield tuber

(g/tuber) tubers/plant  /plant(g) vield® (%)
Nutrient solution 2.86 38.4 6,145.2 2.50 108.8 99.1
Single element 2.97 252 419538 2.89 746 9.6

fertilizer

Multicote 40g 2.72 25.8 3,933.1 2.56 69.6 99.2
Multicote 60g 2.75 315 4,856.0 2.58 86.1 99.4
Multicote 100g 3.25 38.2 6,945.4 3.06 1234 99.5
Osmocote 40g 2.75 29.8 4,581.6 2.50 81.1 99.1
Osmocote 80g 3.14 36.4 6,406.7 2.83 1134 99.1
Magamp K 47g 2.44 215 2,938.1 2.08 51.6 93.3
Magamp K 94g 2.67 26.3 3,924.2 2.36 69.1 98.6
1L.SD 5% NS 9.5 628.3 NS 10.9 NS

" See Table 33 and 34.
¥ Ratio of over S5g tuber yield for total tuber yield.

5g ol A71e] MEAE S WP EIL W23k AdE Wo] Sgbl b Bk E
o] °F 3g Ax © FA® AS®E WeEa, 5ghl b BEGE/me M om 2 wkt
7IA 2 HEZE 100g°] 6.9%kgS, LAEFAE 80go] 6.3kgd FHS Ho] FAS
ato] Avjsles AR FEFo] wAth(Fig. 20).

bgold @M &2 983%ol ez wl¢ =A yEtskou A Itel {ogk Aol

ot
il
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Fig. 20. Effect of single element fertilizer and several controlled release fertilizers
treated in the wick systems on over bg tuber weight and over 5g tuber
yield/m’ at 91 days after planting.
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Mutriecnt solution Controlled reloenss
ol T r tilizoer plod

Root waighit: i
BT B v = 12 . 38w i o

P

Fig. 21. Potato root weight adhered to the 8 wicks per polystyrene box at 91
days after planting : Nutrient solution plot=97.9g; Controlled release
fertilizer(Osmocote 80g) plot=12.3g.

AAARA BN G Rt wH a3 FAFEFAd nE FEd SR
EZAF AF(Table 36)5 HW, 8lgel’de] w55

FreA RaAT oA BuAGd S SRHOE PFFo) FERPZoR ¢

Astel AZEm, gEA R FF A% WA AusFels] uiel A

fz7ld] FERToR AF AEALL AFTIAA FFL Fol IQu)

4 R AnE et om Az
g FAEA AEe A7) 31~80ge] THTEFS mHEA 0] 47gA B E Al 9

S FeFEEsh MEeAL ¥ga 53, dem

= FAdTFAYET 1,000ge1d o FAAY. 223 11~-30ge w5 TS LARAE

rQL'

80gH & (876.7g)E A& sti= 1,000~1500gA kel 2 = AHgoAl Hl=gh FHs B
gom Azt Aol= gk
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Table 36. Yield distribution by class of potato tubers produced using the wick
hydroponic system as affected by nutrient solution, single element
fertilizer and several controlled release fertilizers.

Tuber yield (g/m’)

Fertilizers

Under 4g 5~10g 11~30g 31~80g Over 8lg Total
Nutrient solution 52.7 98.9 1,216.9 2,469.1 2,307.5 6,145.2
Single clement 176 1786 14728 23688 158.0 41958
Multicote 40g 32.8 127.7 1,342.0 2,287.8 142.8 39331
Multicote 60g 314 104.8 1,119.7 2,670.3 929.8 4,856.0
Multicote 100g 33.8 1235 1,060.1 3,398.4 1,829.6 6,945.4
Osmocote 40g 39.2 62.8 1,168.7 3,004.2 306.6 4,581.6
Osmocote 80g 57.7 147.0 876.7 3,761.2 1,564.1 6,406.7
Magamp K 47g 49.2 226.5 1,169.2 1,363.3 130.0 29331
Magamp K 94g 56.0 83.4 1,326.6 2,458.2 0.0 3924.2
LSD 5% NS NS NS 7644 1,038.2 623.3

o 2z ZaaA

Table 372 FwawWHol we S SR H F MRS JEbd Zeld

i i ERARE S MR EHE A 1R SO AFPES T3 e MR
BItR7F dlem, 53] #£(0.902), #H(0.899), &1(0.925)% wl-¢ %<& MBREES

Atk 2P Al B (0.700), ML/ m'(0.877), Sglh b B (0.776) 1

? 3 5gbl b M/ m (0876 %= =& 9] MMBIFH7 ALt
o LEVE /R Sl @ AT mel R, B, HEE, WK KR 5O EHVE
BB slslom, 53] %

< M EOCR/m', gl b MR/ Frel gk ke
£(0.808) 7 41=(0.893)ell A v =2 HIBfEE S H.3

PRESECHe B E el Fold el glola, KE Sl L Bidtii= #
029D 9k FoI% 1ES] MBS B MIBfRES sttty e]an fEHES b
K(-0.292), HRESLEH S WP E(-0280) 7 o= fFo ek o] MBS 2o
L MBI = vl S gk

i
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Table 37. Correlation coefficients among the agronomic traits of potato grown on the system
treated several sorts of fertilizer in the wick hydroponics.

Leaf width(cn) Leaf weight No. of stems Stem Stem length Aerial fresh
: (g/leaf) plant diameter(nm) (cm) weight/plant(g)
Leaf length(cm) 0.493™ 0.945" -0.217 0.764" 0.888™ 0.902"
Leaf width(cm) 0.526" -0.241 0.380" 0.455™ 0.435"

Leaf weight(g/leaf) -0.292" 0.647" 0.843™ 0.899"

No. of stems/plant -0.054 -0.060 -0.107

Stem diameter(mm) 0.786™ 0.700"
Stem length(cm) 0.925"

No. of tubers Ave“‘%e tuber Total tuber No. of over 5g Over bg tuber Over 5g total tuber
/plant (:V(:“lf”;g, yield/m'(g) tubers/plant  weight(g/tuber) yield/m*(g)
Leaf length(cm) 0.136 0.743" 0.808" 0.071 0.815™ 0.808"
Leaf width(cm) 0.162 0.267 0.364" 0.171 0.285" 0.365"

Leaf weight(g/leaf) 0.144 0.622" 0.702" 0.058 0.709" 0.700™

No. of stems/plant 0.269 -0.152 0.038 0.291" -0.152 0.037

Stem diameter(mm) 0.009 0.798" 0.719"™ 0.025 0.808™" 0.722"

Stem length(cm) 0.246 0.765" 0.890™ 0.246 0.801"" 0.893"
Aerial fresh " » - .
. 0.273 0.700 0.877 0.202 0.776 0.876
weight/plant(g)

No. of tubers/plant -0.280" 0.444™ 0.936" -0.204 0.435"
Average tuber - - S
weight(g/tuber) 0.713 -0.230 0.970 0.720

Total tuber " - "
vield/ni (g) 0.430 0.756 0.987
No. of over 5g -
tubers/plant -0.236 0.428
Over 5g tuber .

0.759

weight(g/tuber)

"™ Significant at the 0.05 and 0.01 probability levels, respectively.
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