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Summary

Development of Recirculating Wick Hydroponic Techniques for

Safe Seed Tuber Multiplication of Potatoes

Chan-Woo Kim

Department of Agriculture, Graduate School, Cheju National University

All experiments in this study were conducted during the 2002 growing season at the
glasshouse and research farm of College of Agriculture, Cheju National University(30°
27°20" N latitude, 277 m altitude) 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.

The results obtained are summarized as follows;

1. 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 = b5g
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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 (= 5g/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 316.9 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.

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).

2. Effects of the number of horizontal wicks in the wick hydroponic system.

1) As the number of horizontal wicks increases from 2 to 10, leaf length increased
from 187 to 279cm, and leaf width from 129 to 20.3cm, leaf weight from 3.4 to
9.0g/leaf, and stem diameter from 4.7 to 8.1cm.

2) The number of stems/plant, stem length and top fresh weight/plant were greatest
in the plot with 8 horizontal wicks/polystyrene box (51 wicks/m’).

3) Average tuber weight ranged from 13.4 to 38.5g/tuber and markedly increased up
to 8 horizontal wicks/box and then slightly decreased to 36.2g/tuber.

4) Average tuber weight and seed tuber weight/tuber of control plot with 6 vertical
wicks/box were heaviest. However, there were no significant difference for these

characters among control plot, and plot with 8 and 10 horizontal wicks.



5) The number of seed tubers/plant ranged from 2.84 to 8.04, and considerably
increased up to 6 horizontal wicks/box and thereafter slightly decreased.

6) Total tuber yield and seed tuber yield/m’ ranged from 1,920.2 to 13,095.6g and
from 1,806.2 to 12917.1g/m’, respectively and remarkably increased up to 8 horizontal
wicks and then slightly increased. There were no significant difference for those traits
between plots with 8 and 10 horizontal wicks and between control plot and plot with 6
horizontal wicks.

7) Seed tuber yield/m’ in the plots with 8 and 10 horizontal wicks was 12.4 and 12.9
kg/m’, respectively and compared to the control plot, potatoes grown in the plot treated
the number of 8 and 10 horizontal wicks produced 30.9 and 38.1% more tuber yield,
respectively.

In conclusion, the optimum number of horizontal wicks/polystyrene box was 8 wicks

which were laid down in the inner part of the box.

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

1) Leaf length and width ranged from 281 to 32.1cm and from 204 to 25.4cm,
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 194 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..

4, Effects of cutting of tubers produced by aeroponics in the wick hydroponic
system.

1) Fresh leaf weight of uncut tuber ranged from 8.2 to 10.4g/leaf, cut tuber from 4.7
to 5.6g. 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 5g 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
vield 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.

5. Controlled release fertilizers as a substitute of nutrient solution in the wick
culture system.
1) Supplying with nutrient solution in the wick system resulted in greatest fresh leaf

weight (89g/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 382, 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.

6. Field performance for the test of the productivity of seed tuber produced by
the wick hydroponics during the spring and fall cropping.
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 5g 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.
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A, &4 WA Y Feg71(AAAIESE ko] FAYAT o §3 EAMY s)%

3. W HIGOl o3 MELE

]

el A WAL AA PR A2 saPgujx] g oz F78 5 gon
%) 7 BEE 73 Nutrient film technique(NFT)W2], @7 S o= FES = 9ty 1
L&

FuiA S Ffgel wel f71e iAo FrlewAR 4s ¢ e
[ez]

A= o eI SRS FweH AeAE AWss 9SS s, dFE HoolE,
oW, MERA Fo] WX E ol&sta vk MEHHES FYE 7] Tl =FAYIAL FAs

wete]l el ol EIAA Auiets WA oR FEAA ZAS AN FRlel Ut

o2A ZE9 FVE AHs] fAEEE mokE e (Cooper, 1975), Gislerrod &
Kempton(1983)2 e o} v Eo odte] @ 2bhe] FFo] of7j€d 4 rfa a9t
fEwearo o oA ZAS A, SEA7|a Qg er EEALE TF FE WO
2 F2 AAF o Aol o] &HTHAH F, 1994). A= @HA, 74, NFTH
A 7oA e 7t BF RSk AI R A, 1995 7 5, 1997 A S, 1998 4 5, 2002),
A FEvee AR 254 HAS AL ol &sta dvk(EH A, 1995 A T

1997).
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7V WEHHE BRSOl o) Fli

A A A= 1980t &9 1t o] National Aeronautics and Space Administration
(NASA) A $-F A& thH] g Controlled Ecological Life Support Systems(CELSS: # 3
Aef Ao A o] ALFAA LR 28] do g FoA 9 O COy &, 77154 &
S ALt GFEhyl ol&st= AT FTol FAEHJTHWheeler & Tibbitts, 1986,
1987). 53] FolAe] AEBA RS HAage] o] aHBRE nFA o] oy
NFT ®2o] 7ExpA kel o] &2 4 Qlthal dth(Wheeler &, 1990). 3+ Wang 5(1994)°]
GAAE ol&sto]l Wi pH #s AAH SR 35AERE AAF oA KNS F5=

sk 4 dupa 893, Marsh & Perterson(1990)2 AW e Mn=4 3 2154 Feo] sk

[¢]

rir

AFE Mn 2EHUAS] F3FS Hrishrle st el = A 5(1993)0] Ak A i
of ofst AAALtel #e AFE FHAE, 19190 A A AV FTUE HHoR g
Aolg ol A =4S AAlste] g o] AL 7he S Felst i, 199290l = ME=AHE

2 A AR E AAs AF, HAe] A 7|E WA ARY Ax

Fgo] 7beste]l A8st7b hsettta eklvk 1ela A3k A(1995)0] AR ey Al

2

o Aol Az ALE 97 A A B

A ¢,

R

:[L
2 5ol gddoly NFTA e Hlske] Kk Msior wetal, 1A B3t
LA FFuiFd o] 058 = e ofvkAb7](Yamazaki) & 577 & Anfol e

o Ay dEdA TGl Fd o] 059 FI=ol M KREB R 613702 7 Bkvhar ®al

w7 FAA el o] gk HAadl lojA Kim 5(1996)2 =AM rE FAt el

Hisl ¥ 4@ 7] 109, AW 7] 16 wstovy, BAF % BXes JAR7E 2o Bk

on, HREgA el lolM = Al vlel 2.3u7F ol A FeAAulel o7k A =

ESAador AR aaAolgt itk A 519998 AR 255 Fobal e A

A Bgll b Mol 94470/33m' e 7 Bkthar Slh £33 :(1995)2 A G A
0 &

wjoll ejste] Atd AL A7|7F A2 A
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Do Boodt & Verdonck(1973)% IKEMEIS] A Wil FF T o] 85%, 1kPaol A <]

7] 20~30%, °]&FE 20~30% AE=7F HIsiva AAsE =Y, Jo 519972 FF=
B FelolEsk AYsh, ol R e VER2G Aelo|Esk Hrhd Wy, W EeholE

(vermiculite) ¢k7F B33, vl=(bark)9t osmundas UF 2FE& FFEolojA] FEALEV}

2o Amolglo] = Abgo] AgE oo 3 Zoleki AL, Son F(20000& WA A FE
o] 7l FIH(porosity) S HAAIZ W MER A Fre SRBS FIA 7,

AAZFAE slollA AE ASA R 4E F(water content) S A &35 9]

o) %3}

Ao #AAZF A= Aoz YRy 8]x 9] 4=F F(moisture capacity) oz A AW E A
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=
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RIASATHE &, 1981; Benoit & Ceustermans, 1990; Lee &, 1993). Beardsell 5 (1979)2

JERAE BOUAY Ko ¥ou 27 FREF 24 gvtn skt
AZA ] @ol wigEol 9 AN Fol(209~2000mw FH, AFEFAE,

1998)= HyAdd wieAd, 7140 st WeEvtE, £4 27] SolA Aid Aldd

T oAv Fol AA AR gHd] FREel At AR mwstelw o g

2

AT A THChang & Kim, 1992). & 5(1992)& AF4F Fol& aPuA=Z st A
oA WeEnE GauAds AN Ax A T EulEe Wasl Lolel Halsv
Fyeh Abe Fo FelEAlz A3 ol
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=
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2

rlo

N/33mE AAbste] vlste] HelolE wiA|o A= 29770/3.3me] # A S Aitste] =
HE AU, FAA=TIA SR AAAE Hepo|EvfA A A Al 156x10cm(78F 2] Al
/3.3m")7F 3767](5gel’d) e A& Aitstdom(H &, 1998), 30x20cm e &2 1+ A2 (265
/3.3mH)ell A 58 AR (1305/3.3m") et FF HolA e Kt BE&TE bghl b BigE 130
Aol A 269712 S7retdthar SATHA 5, 1999). E3F o 5(2002)2 w7 kol A uj o
A He#olE9l EPS(expanded polystyrene)e] 1:1(v/v) Z3uiX|7} oAl & AfulA|
2.8kg/m'ek 7FEAEAl 3.0kg/m o2 FS ot HlAIM] &= T AAA ol ATkaL sl
a2y A(1998)2> WA E 2 A $Fsol Fa FEu g7 glo] AEAd 2 4G ol
FAE = ARl ddou mMiAY A B Al o] dgsty EFAC vl

of AL, WA %ol mek Fol o o] wlolet Atk

3. A BEREI £H

dJr

AAWODE FHRMIW, HHAS D BH kol A kH, Mok R wmel v
AT

Ggol BF ATNA @R AKAINE FRAEdzel @ pue] Pain F

S WEERLS s 400~800mm7F A A&7]7HE E 233, Epstein(1966)T  Hii
o HIPIS 27~297TC, Pl & ASLS 21~24T, AU Y= Hukio] 22CY W 718 Z
W 29T oA AE FA3% ZHAE BRAvT st9tt. Wheeler 5(1986)2 12417F A X

HEo] I Au o] £om Haverkort(1986)= Hit#o] WS+=2 A An| 7t HxEo]

Fol Tt Bttt Fox(1916)«= 33 2%k #Alol 9lojA 12~20Ce] 99
L= o HHEel Ut 392, Bodlaender(1960), Bushnell(1925) & thi
Eayss

FEAA AAFAH vldl& 156~20C7F HA X2k a9, Gregory(1954) = A= 9
&

of 2 FFE MAH, 15~18CAEY ALl A Ausae 9 & Ak sk
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Bates(1935) 19 Aol A = 349 Ao melstel Fhetha 9, Jarvis
SU973) S B4 27, ANAY D el ool B ATl NAT W=
Avi Aol7t vl Aevin A, FF EE FAe A, A4z wel dan, @
B AAHE AL A%z o] FolAx, Afo] AAB w Frhshe FE =B
o shgich

1 B9 FAME ANE &3 AR TR L FAEA AN o
Aupat 2379) =717k 3g oldolW MAA A A% TP Abseta sl
1 5019990 FAAMAL 2] bgel e AnbAwA 30gd wE FEolm, A4

A7t wololl wel HREEES Frske v, deA AT MR B 5 ol

i
_>|~l_‘
Lo
oo
=
2
Kt
=
s
rot
re
-4
2
2
i)
ol
=
©
&
&
rlo
N
ox
o\
r o
o,
o
=
rr
2
1
N
5
NS
olN
S
oot

o= FEol Tsemeldhel A% AAAL FHglol FErl W AolT ART + gk
1Stk mE AR BAEE R ANG AP 4 51979 HAEF] 44 K
%+ 10ad 6,600~8330Foll A S50, 1 5(1992)e] 2k AAAY AlFAdA %

Rl Q1 70x20cm7F & Q1 75x25cmoll Hld] FE B AAFHE Boktha i

n

Headford(1962)° 93tH #mtfEdFs A9 &eo] &g u FAje dARD 2 ZXH

T

Aol fddol S W HAAed aaAd = vk sk ek JHF(1995) = e S
A2l FAEel vjste] HiBlo]l WEa s FeEvhal Bargk vk gl

A= A= 1d 2712 Aujrp o] Folx k7] wiZol Aztel o7k AefAyol
Wa 3 ojmzAulrt gow FE o|WA FFQl WAV AuiEa glo] Holyel
e U dA7= 244 925 sta e (H, 1999; &, 2001), © Wel thdt o

7HA A Sl e A7 o] FoA oL lot obH A SAF A AL AAHA K

shar Atk AF(198D2 vdolel M edlor EY: EY pH, 5714 & %S
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W, o S(1990)2 AzeFE WAool Frhstar, w=oll Aujstd whajulo] Hs) dAo] A
g AT =3 EGsES A F2% gdelye] o] whojshw (Carr, 1989; A
£, 1981), BAE s &l gk A7 o Ao w AbE A tHKobayashi, 1989).
Neeno-Eckwall®} Schottel(1999)2 Streptomyces?] WEo] Aisls IFAEZAS o] &3
AEA BAATE AWAIRS AEste] 237 Fovha stda, A7 ol W
T BAE JAAIE FLEmE B e Btk JEel o W Fol AlEEI 9
o, AUAE Y AR EFARNNE T2 ZAAE HIoy uug] XAAFAA Y &

FdFE e A7 Ae A

o

2 1 1% A H(neeno-Eckwall & Schottel, 1999).
St 5(1993)2 #Ae] HAK V= UEEE QAdES B 2Ry duds g

of mEFsALY, e Rad weo for Rt Asiglon, dedy =9

S

of =W T A (mancozeb) &9 A 8] 7F A kE- 3l ¥ (seed-piece decay) WAl F2lg &

k%
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o. #k 2 Hi&

A B7ES 20029 2958 20039 1€7bA] AFA] obet 1s 1A &gk Al
FAAY AL AT AEANE Feled D EHE 20N, EIL 277mel A Wi
Fiel AAFAAMA KR A ALREE FHE D, AAGAANA A P

A TR 2), HEHE Mg 27)d AAFAA AEE(A R 3), EFEAE T4

==
~

Gl TN RR (AR 4, AAAME A7 Eo ks Sk AR 5) R AA At
Ao W% e EEMEMRN D 6) 5 6HH S AES Faet

Fig. 1. Glass house for development of the wick hydroponic system(left) and the field testing
productivity of seed tuber produced by the wick hydroponics(right).

1. ftidmiE 2 A

A g AAFAA A 2ARS A Aol G FAMRE K] &
of AFAGeNA Bt Ao AA 2718 At 5@ WA Dejima) 24, F - HAFo|
W wge]l BEI Lt FFolth AfHHEe F7] Aolst AW 2qe] AUNY e
2, BAMAG %A SRS AG AuEe B @ A9 i) MEGER W] ol

Ao gkl HAHE A9 B2 FFolvh



A AA G A 2"ARAT A AP fiEs 2A2E APWME(F S8emxzol 28

<

emxZ o] 120em) 7S QAT 4 setE AT BFE FAAME A LTS o] Esto] A

Ao ALkskAth(Fig. 29 Fig. 3).

Fig. 2. 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.

Fig. 3. 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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Table 1. Air temperature(C) in a glasshouse during the growing period.

Glass house Outdoor
Max. Min. Avg. Max. Min. Avg.
Spring Mar. L' 36.4 12.6 245 23.8 6.9 154
Cropping Apr. E 35.2 11.9 23.6 254 9.2 17.3
M 335 13.6 23.6 244 8.6 16.5
L 30.0 16.5 23.3 255 14.5 20.0
May E 259 13.0 194 24.1 12.0 18.1
M 27.3 13.0 20.1 235 12.4 179
L 32.7 134 231 28.3 14.0 212
June E 39.3 15.0 27.1 314 14.9 231
M 40.8 15.8 28.3 335 16.0 24.8
Fall Sep. M 34.6 174 26.0 27.0 16.8 219
cropping L 44.0 15.4 29.7 26.9 152 21.1
Oct. E 38.6 13.1 259 276 12.3 19.9
M 37.2 144 25.8 25.1 12.9 19.0
L 274 124 19.9 16.9 79 12.4
Nov. E 26.2 104 18.3 174 5.6 11.5
M 25.6 9.9 17.8 20.9 4.4 12.7
L 24.3 Z] 15,7 19.8 3.9 11.8
Dec. E 24.0 6.0 15.0 22.0 3.0 12.5

Abb. : Max., maximum temperature; Min., minimum; Avg., average.
' E, early; M, middle; L, late.
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Fol Aol =(F4 20cm) ol =2 Ade] HACFA 1.3m)E F

o

o

AAE S

L5cm, Aol 40cm7} ¥ =5 Alxsto] Ee g A AFd tAew dAsiglon,

W AAseh BelsE A ek gojo] st ki
Aol FolFael Aol QA sk

Table 29 Ao & 1008) stock?S XA ste] AL&3IA

>
X
R
=
re
-
=
>~
>
o[:o Ho
03
2
rlo

2o 2AEFHIH S BERY ECE 1.2 mS/cm, pHE 55~657F S =& #g st
Har, AFe = S Zdth Ay FEFVI= 1/4 HPY EHPFZE o] 8&3lo] 3}

531, 1087 7ol H5E% velvlz 2gstgth FAES 1004 §3] Fepay

Table 2. Mineral elements composing the nutrient solution used for this eXperimentf.

Macro-element(me/ £ ) Micro—element(ppm)
NO3-N 8.0 Fe 11
NH,-N 0.67 Mn 1.0

P 2.0 B 14

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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Fig. 4. Manufacture process of the wick hydroponic system and potato plant growing
in the system.
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NAE FHoZ A9 671F ok AHESHAT S 20029 39 22900 shel 709 Fo

fl

)
Ho
BN
>
>,
Ll
Ql"
R
M
(@)}
e
Do
—
(0]

Jo] atetel SEE £F T FiEe =AY

O

4 AAFAANA AA FBIAAF 79

ZY ~HASAY] Wi dHdd AAE FHeR A9 AN 5, 2003) F¢ w2 F 3]
2 o] ol w2 AEAe vt fA AAd FEete] AR AALEo] JAMNE FAE
dol= Ao Yy ol Jidsty] flstel EezE Ak vetel 2, 4, 6, 8, 1071¢]
AAE AEAAL JEZ 15emA T OEE SZ2A7 v, $3 o7 Az Wi F3
2] (horizontal shape) A€ S& =33} T}

AdA = AT 2, 4, 6, 8 10719 AAE AApe] wHe w3 Aok 6719 AAE

2 (vertical shape)o.® Al¢ txFe Hluslg s, Gy 4ubE oz AFFTE H|x 359

PN
o
o NBARE BEAN 297 Tgla71e) BAE ol §HA L, MRS WM FA

2002 3¢ 22¢¢] ZglxEld AT 65755 A2t AFEHuiA = HEolE+ Y E

i

212, vE Bl AR om 44T 2004 FH5

AL 709 Fol MK So A%2AE 93, 69 2190 FHete]l 53 £F 59
548 zASYT

5. BF AL T4 A7|E HAAFAAW BAA

HAGAAHA AT LEAN FADIE FHE] Aske] 20029 BN RFEHA
1, 3,57 10, 15, 20, 40g F719 FXE el A Bihs F 2 8 99 1Qe] A7
CERECEN ST

B Y SE AT 975 Hffistlal, HelolE+ v ERXA(12, v/v) WiAE 20
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w7l FolAA AE 10g ol4be] Wt BRAML FAE 2~4dm Avkele] AA%
A Al zglel Ao EAANE S A

ART A 5 10, 20ge] AAA Y 10, 20, 0gS 27 247 44% AVI AP 5
04 S Wy 4uBom wMASAT AFARE B/ AE BEAL 29GS0
gelgia, AgAel AR E i 32 el xS AT

RIS 20029 9% 11900] AN 591, Beto| E+3ER212, vy) EFNAS 247
2004 FA8 FelaeAdael 954 et Feagada G Ao A4S 4R
o Welel #3 YA Fres shglow, A F 709l ABKEAC U A 919

Fol aetel Sd KBUH 5ol 540 U 2Ae AAs0,

7. ZAY AAAME AT FETFLH HA
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Table 3. Composition of single element fertilizer and controlled release fertilizers used for
this expen'ment* .

Recommanded rate

Fertilizers Total N P.Os KoO MgO Light feed Middle feed Heavy feed Longevity
crops crops crops
Single element B B B B B
fertilizer (kg/10a) 18 10 12
Osmocote’(%) 15 11 13 L1 20 | 15=20ke/m - 2.0~40 S 4 months
Multicote(%) 12 5 20 2.0 1.8~2.0g/ ¢ 3.0~35 45~5.0 4 months at 21C
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.

YOsmocote”Plus manufactured in the Netherlands by Scotts international B.V., porfe%%lonal business group,
and contains Fe 0.40, Mn 006 B 0.02, Zn 0.015, Cu 0.05, Mo 0.02%; Multlcote ’4 maufactured in Israel by
Haifa Chemicals Ltd.; Magamp" K made in U.S. A by /\/f N S A S

8. AXAujt T4 TZFBL eHAA

ARG AL FA ] O A EAA DL 2002d B3} b, T AV A A
o BAMAGE 20009 AFA1 AAFAANE B Y HPAE 1g ol 1~
3g, 3~bg, 5~7g, 7~10g, 10~20g, 20~30g, 30~50g, 50~80gl = FFate] Th3ld
20024 Hol FaAstd s, A AMAEL 20023 BT A AAANE AEAE 1~
3g, 3~bg, 5~7g, 7~10g, 10~20g, 20~30g, 30~50g o2 3l 2 Al7]o] Aike &

T4 A Tg, 15gA 2l ek val - HEs] fleke] 2002 Tkl @8kl
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Table 4. Meteorological factors during the growing period in Jeju province*.

Air temperature(C)

s Hours of
- - Precipitation(mm) ou }Sl o
Average Maximum Minimum sunshine

2002 _Normal® 2002 Normal 2002 Normal 2002 Normal 2002 Normal

Spring Mar. M' 129 38 b 5785 © o6 54 110 322 699 488
Cropping L 1Z# 1ol 152 134 8.8 6.3 259 295 613 582
Apr. E 144 119 180 154 109 84 150 306 554 607

M 154 135 185 173 118 97 245 217 433 656

L 159 153 190 191 129 114 256 339 496  69.0

May E 160 164 184 203 140 126 790 328 192 677

M 167 173 191 211 147 135 530 357 419 692

L 194 187 223 25 167 153 46 197 843 811

June E 217 200 260 238 182 167 15 335 985 663

Fall Aug. L 264 257 291 286 238 230 2110 1137 645 650
Crobping Sep. E 243 244 266 273 20 215 1.8 671 552 579
M 218 226 244 256 197 197 1376 5718 636 559

L 216 210 246 240 187 180 45 632 665 549

Oct. E 200 196 235 228 167 163 180 335 735 616

M 194 180 225 212 163 147 667 257 563 573

L 135 161 163 193 107 126 276 197 306 612

Nov. E 120 147 150 181 9l 113 82 241 410 497

M 103 127 137 158 74 96 04 241 452 418

" Data: Jeju Regional Meteorological Office, Jeju-si, Jeju-do, Korea.
¥ The normal year(1971~2000).
§ E, early; M, meddle; L, late.
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Table 5. Effects of medium and planting density in wick hydroponics on growth
characters of 'Dejima’ potato at 70 days after plantingf.

Solid Planting Emer- Leaf Leaf Leaf No. of Stem Stem Top fresl}
mediums’  densities’ gence 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 7.44 117 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 4.95 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 27.1 195 8.11 1.06 7.57 67.6 6,601.5
9 100.0 235 16.1 5.38 1.04 6.00 56.3 6,397.7
12 97.2 23.1 158 4.86 1.03 5.68 55.5 7,010.7
15 97.8 244 17.6 5.11 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 7.77 111 7.22 68.8 7,174.6
9 100.0 24.0 16.7 5.75 1.07 6.27 58.8 7,597.0
12 S 24.1 16.2 5.44 1.06 6.31 61.1 8,852.2
15 98.9 23.7 16.3 5.03 1.06 6.00 58.7 8,5647.9
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/nr.
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Fig. 5. Effect of planting densities on aerial fresh weight per potato plant and number of plants
with poor growth per polystyrene box in the wick hydroponic system at 70 days after
planting. No. of plants with poor growth; Number of plants per polystyrene box which
had growth conditions that stem length and diameter is less than 15cm and 3mm,
respectively.
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Table 6. 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.

Soid | Planting N0 o “UPeFS Tuber  Nooof Total mher O Over g JES
mediums’ densme;% t/ullarers weight y(leld tubef S vield/m tubers . tubeg tuber
plant (4 ber) /plant(g) /m (g) Jplant yield/m*(g) yield'(%)

A 3 6.2 54.0 336.1 118.2 6,385.3 5.2 6,330.9 99.1
4.7 46.9 219.8 1735 8,133.9 3.7 8,051.3 99.0

4.8 427 205.7 269.8 11,517.3 4.1 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 4.1 10,622.0 99.0

B 3 7.0 48.1 336.4 133.0 6,391.6 5.4 6,334.3 99.1

6 4.2 49.2 204.9 154.2 7,579.9 3.6 7511.1 99.1

9 39 35.0 136.1 217.8 7622.1 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 2776 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 5.3 6,332.6 99.1
6 4.4 48.0 2124 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 39 39.8 153.7 290.9 11,5275 3.2 11,396.7 98.9

15 34 372 126.2 316.9 11,740.6 29 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) 1.6 14.6 104.0 70.4 2,674.5 14 2,187.4 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.

TA: 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 5g tuber yield for total tuber yield.
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Fig. 6. Effect of planting density on the yield traits of potatoes harvested at 90 days
after planting.
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Fig. 7. Effect of two mediums treated in wick hydroponic system on some yield traits
of tuber harvested at 92 days after planting.
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Fig. 8. Different of tuber yield per polystyrene box by two mediums with planting

densities(3, 6, 9, 12 and 15 plants/polystyrene box).

Table 7. Yield distribution by class of potato tubers produced using the wick hydroponic

system as affected by two mediums and planting densities.

Tuber yield (g/m’)

Mediums Planpipg
densities Under 4g 5~10g 11~30g 31~80g Over 81g Total
A 3 54.4 68.5 537.6 1,304.3 4,420.4 6,385.3
6 82.6 104.7 750.6 3,389.6 3,806.5 8,134.0
9 116.8 293.6 1,450.2 3,765.7 5891.1 11,517.4
12 189.1 277.2 1,906.1 4,969.1 7,378.0 14,719.6
15 90.1 159.8 2,520.4 5,126.6 4,990.0 12,886.9
Mean 106.6 180.8 1,433.0 3,711.1 5,297.2 10,728.6
B 3 57.4 107.8 451.5 1,672.6 4,102.4 6,391.6
6 68.7 128.0 631.2 2,329.9 4.422.0 7,579.9
9 123.8 263.8 972.7 2,867.4 3,394.5 7,622.1
12 724 671.9 1,117.3 3,252.9 3,220.7 8,335.3
15 124.3 260.9 1,6255 2,873.4 5,710.3 10,594.3
Mean 89.3 286.5 959.6 2599.2 4,170.0 8,104.6
Means 3 55.9 88.2 494.5 1,488.5 4,261.4 6,388.5
6 7.7 116.3 690.9 2,859.7 4,114.3 7,856.9
9 120.3 2787 1,211.4 3,316.5 4,642.8 9,569.7
12 130.8 474.6 1511.7 4,111.0 5,299.4 11,5275
15 107.2 210.4 2,072.9 4,000.0 5,350.1 11,740.6
LSD 5%(1) NS NS NS NS NS 1,593.5
LSD 5%(2) NS NS NS NS NS 2,674.5
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 8. Correlation coefficients among the agronomic traits of potato grown on the system treated
several mediums and planting densities in the wick hydroponics.

. . . Average
Leaf No. of Stem Aerial fresh Aerial fresh  No. of
Wi(&&fcm) weight stems diameter lcriggﬁ;%r(rlcm ) weight weight/m’ tubers vxtzté?gelz t
(g/leaf) /plant (mm) /plant(g) (g) /plant (g/tuber)
Leaf length 900" 0916"  -0017 0251 0.119 0.138 -0.252 0579 0.308°
Leaf width 0916" 0019 0257 0.142 0.137 -0.357° 06127 0318
L‘*?é /fevs}%ht 0.105 0.288 0.180 0.094 -0.266 0563 0.372"
. /&gnt 0.188 0.110 ~0.090 0.192 0023 -0.092
Stem (‘gimimeter 0.714" 0.763" 0.250 0216 0.232
Ste“(lmlnf;“gth 0.620" 0.206 0.202 0.129
Aerial fresh 0 0F .
e e 0.028 0.284 0.252
Aerial fresh _ 0°
e 0.211 0.207
No. of
tubers/plant 0.189
‘Tuber No. of Total tuber N—O' of over Oguegcfg Over 5g No. of over Over 5g
ylelil/glant tubers/m’  yield/m'(g) bg/ tllél ?Ers weight tl}ble;ngl(le%d 5g tubers/m' to‘EflclléyrEZer
g b (g/tuber) b g !
Leaf length o561 —0368"  -0348" 0567 0413” 0558™ 03957 -0.324°
Leaf C‘m")idth 0577 0284 £0.305 0549™ 0.369™ 0576  -0.362" -0.278
Le'gg qrelght 0532 0352 ~0.369" 0557 0.449° 05317 -0375° -0.325°
No. /g{aflttems -0.075 0.044 -0.024 0.189 -0.189 -0.752 0.229 -0.033
Stem (ﬂismeter 0.120 0.111 0.046 0.132 0.208 0123 0.050 0.008
Ste“(lclm%“gth 0.132 0.450™ 0.436" 0.145 -0.003 0.133 0.366" 0.474"
Aerial fresh N
weight 0.303 0.012 0.037 0.167 0.346 0.305 -0.094 0.034
/plant(g)
V?ngl%lt /fnﬂ?f;) -0.263 0.226 0113 -0.145 -0.356" -0.262 0.263 0.159
No. /%flatn“tbers 0.910° 0.030 0.008 0.905" 0.360° 0907 -0.094 0.032
Average tuber . " " . " . ;
(V\;eight 0.374 -0.503" -0.368 0.173 0.828 0384 -0.487 -0.321
g/tuber)
Tuber yield -0.153 0.005 0.899" 0492 0987 -0219 -0.064
/plant(g) .10, .UVO .0 4T B .. b .
No. of tubers 0.929" -0.044 -0.544" -0.157 0.899" 0.938"
'ly‘iogfgvfnl}})g 0.089 -0.408" 0.003 0.879™ 0.968"
N&b%frs%gn?g 0312° 0.897" 0.006 0.014
Over bg tuber . P N -
weight(g/tuber) 0.497 0.574 0.376
Over bg tuber B B
L8 uba 0.220 0.066
No. of over 5g ok
tubers/m’ 0.877

“" Significant at the 0.05 and 0.01 probability levels, respectively
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Table 9. Significant regression equations with coefficients of determination relating
planting densities and the agronomic traits

Variables Regression equations 2 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(mn) 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 bg tubers/plant Y"=5.3-0.1667X 0.8929
Over 5g tuber weight(g/tuber) Y=69.6-1.86667X 0.8644
Over bg 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 b5g total tuber yield/m’ Y*=5053.8+473.86667X 0.9637

Independent variable is planting densities; 3, 6, 9, 12, 15/polystyrene box.
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Table 10. Effect of the number of wicks treated in wick hydroponics on growth characters
at 70 days after planting of 'Dejima’ seed potato produced through aeropom'cs*.

Emergence  Leaf length Leaf width Leaf weight No. of stems Stem diameter

No. of wicks rate(%) (cm) (cm) (g/leaf) /plant (mm)
Control’ 100.0 25.7 17.1 741 117 7.09
28 100.0 18.7 12.9 3.39 113 472

100.0 236 17.1 6.56 1.05 7.06

100.0 267 196 820 1.21 793

8 100.0 275 20.2 847 1.54 8.04

10 9%.8 279 20.3 8.98 1.50 813

LSD 5% NS 2.02 2.10 1.43 0.36 0.83

"Seed tubers used in this experiment were produced through aeroponic system in 2001, fall cropping.
fExperiment plot with 6 wicks of Vertical shape.
*Number of wicks with horizontal shape, which lay it down on the inner part of polystyrene box.
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Fig. 9. Effect of the number of wicks treated in wick hydroponics on aerial fresh
weight/plant and stem length at 70 days after planting.

_46_



B AR QAT ARG 87 = 46gell A 263g o2 FrketthrE A A 1071 A 2
ToAME vA HZahcte AFS BAT KRR KRE LAk ES 22 Aol s,

AA g 878 Aol A 784mz 7HE Aow olBu wAY AL AAFodM= ATl

1070 A= HER R, iR 59 2 AFHE Wl 1Ao7k minjste] A3t A
ol7b =l 8 FREgserel gfk oo B M R AERE G M = A AIg 871 A e
T7F olBtk B2 1070 AT EY ¥ =ol ASo] F2 AR UERH

AAF7F 2700 A el ol A BER, e, R, A aea AT S Aol wig B
=, ol AL HepolE &AM ti7|me] HHA SHI AzA] o FEt
< WSOl AAg 2702 FaEe Feie] BHste] sRaEd s o A=A
Aol =t HAvka A 22
278 A rt= Asol FARE XS 6709 Hlustd A5 ot & 5 ]l

golt FHY HP|E Frol AN H 671 oS sojok ABAKel 4ol

2 4
i

o

THY g AAg st whE Hf 5 92 Mk

113 Fig. 10914 R+= wpeb 2o

N

Holl o3+ ZArA 3= Table

_47_



Table 11. Effect of the number of wicks treated in wick hydroponics on yield characters
at 92 days after planting of 'Dejima’ seed potato produced through aeroponics.

No. of Average tuber

No. of wicks tuberé/plant (weight ;I}‘gtlz(ijl/éul(c);)r v?ezgltt()g/ﬁgg) ?l\ileelii/i%art}tl(bge)r
g/tuber)

control” 6.06 42.3 9,481.3 55.0 252.9

2 3.88 13.4 1,920.2 17.2 48.8

4 8.14 22.6 6,793.8 30.2 178.0

6 10.33 259 9911.1 32.7 262.8

8 8.71 385 12,404.6 47.3 331.1

10 9.78 36.2 13,095.6 46.1 349.1

LSD 5% 2.70 6.4 2,394.3 9.6 61.6

' Experiment plot with 6 wicks of Vertical shape.

HREIRE s B S 270 Ael el A 38871 7HE A9l ol ALl Ay
SAGAAT 670 tzTol el 21~437 AR o Bgon, FRAAAS 67 A
ol 4 ki 1033702 7 B ekoh

BEAFLEL AT AN AR F7ket 134golM 385g0= Fbetrrl Al A%
10716l = 362702 T gadtgon, FAPARNE 2he gz 423g02 7Mg A

o AR 870, 1078 Aok o7 Aol 7k fidh

B/ m'2 AR F7F S eE 349 S/ Blen, AAs 6719 dxT-oh=
2k s3S Bla, AAS 8 1071 Aol A= 242 124kg, 13.1kgl =tz H

e z+z} 30.8, 381%7F TH AdE EAuTh

AA A SA = A7) 7F bg ool HW AzpAtE o] o] Zhedkdl, FA7E 5golidol

= BREBEHGE 284~804709 RIS Bl 1 Fo] Row, FHIAATE 67] o %

g Foll A 7.0~8.070 2 ol H8] 24~3470 A=7F o 23k(Fig. 10).
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Fig. 10. Effect of the number of wicks treated in wick hydroponics on number of over Sg
tubers/plant and over 5g- tuber yield/m" at 92 days after planting 'Dejima’ potato
produced through aeroponics.
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Fig. 11. Adhesion of potato root to the wick during harvesting: Vertical wick(A, B
and C) and horizontal wick(D, E and F). The arrows show the state of wicks
at harvesting; Wick of A and B pulled off the polystyrene box on harvesting.
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Table 12. Yield distribution by class of potato tubers produced using the wick hydroponic
system as affected by the number of wicks.

Tuber yield (g/m’)

Rate of over bg

No. of wicks

Under 4¢ 5~10g  11~30g  31~80g  Over 8lg Total tuber yield™ (%)
Control 125.4 137.2 1,056.9 3,637.0 4524.8 9,481.3 98.7
2 114.0 260.6 7885 757.1 0.0 1,920.2 94.1
4 206.6 364.0 1,642.4 3,4432 1,137.6 6,793.8 96.9
6 189.0 442.8 1,925.1 5,156.4 2,197.8 9911.1 98.1
8 154.8 2427 1,469.7 4,855.2 5,682.3 12,404.6 98.8
10 1785 2805 1,567.6 5,397.8 5,671.2 13,095.6 986
LSD 5% NS 166.0 654.5 1,596.2 2,107.6 2,394.3 NS

" Ratio of over 5g tuber yield for total tuber yield.

Friel TR FiFo] owolA HAMuel T 9Pe = Aew ARHAY. 58, &
BPel 4AF gAlek 107] Al FAE A 671 A nc 8lgold el 2] of

4 =A et ZRAEA] Akl =2 10golde] R dixTol mls &gkt
TR8Y AA 671 AelM= 31~80g ol =A urEbskaL, 871k 1070 AP el A=
1~80g+t 8lgeld o] the THe FFEY =/ YEbEth 5gbl b A An &2 941~
98.8% WS Hof vig- = yetstou A kel {23 atol= I

ofef o] Fig. 12= #ifl 924 5ol 23 Ze2Ed A HkRES w5 =,
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Fig. 12. Difference of tuber yield per polystyrene box(9 plants) as affected by the
number of wicks per polystyrene box with horizontal shape.
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Table 13. Correlation coefficients among the agronomic traits of potato grown on the
system treated several number of wicks in the wick hydroponics.

Leaf Leaf width Leaf weight No. of Stem Stem Aerial fresh
length(cm) (cm) (g/leaf) stems/plant  diameter(mm) length(cm)  weight/plant(g)
Emerg(%e rate -0.140 -0.142 -0.106 -0.153 -0.153 -0.178 -0.152
Leaf(clﬁlgth 0.919" 0.938" 0.365" 0.906™ 0.804" 0.804"
Lcafc‘m”)idth 0924 0.395" 0.858" 0.740" 0.813"
Leaf weight 0.399" 0.897" 0.704" 0.866™
(g/leaf)
No. /Of stems 0.349° 0.249 0.449”
plant
Stem diameter . .
Ga 0.697 0.850
Stem length o
Lo 0.859
No. of Avezsegizhtglber Tptal tuber No. (t)LEb?e\rfSr g O\{er 5g tuber  Over 5g total tuber
tubers/plant (g/tuber) yield/m*(g) Jplant weight(g/tuber) yield/m*(kg)
Emerf(%/‘;j‘e rat -0.221 -0.021 -0.193 -0.267 0.008 -0.192
e St 0.713™ 0.654" 0.928™ 0.727" 0,655 0.929"
Leaf width 0.790" 0.481" 0.891" 0.812" 0.447" 0.889"
Leaf weight 0.730" 0,610 0.893" 0.734" 0.619™ 0.891°
(g/leaf)
No. /"f, stems 0.327 0.205 0470° 0.429" 0.120 0472
plant
Stem &;ﬂa)meter 0.790™ 0.527" 0.899™ 0.795™ 0.544" 0.896"
siem Tengt 0475 0.739" 0.806™ 0.539" 0.689™ 08117
Aerial fresh 0.621" 0.745™ 0.930" 0.662" 0.733" 0.932"
weight/plant(g)
No. of tubers 0.055 0.761" 0.968" 0.081 0.752"
/plant
Average tuber ]
weight 0.632" 0.124 0.965" 0.641°
(g/tuber)
Total tuber - - o
B 0.787 0627 0.987
No. of over 5g oFx
tubers/plant 0.094 0.782
Over bg tuber o
weight(g/tuber) 0.634

P

. Significant at the 0.05 and 0.01 probability levels, respectively.
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Table 14. Significant regression equation with coefficients of determination relating
number of wicks with horizontal shape and the agronomic traits and the
calculated optimum planting density for tuber yield traits.

Variable Regression equations r* or R? Opti. no. of wicks
Leaf length(cm) Y**=12.6+3.671429X -0.214286X-0.214286X> 0.9981
Leaf width(cm) Y**=7.4+3.207143X -0.196429X" 0.9880
Leaf weight(g/leaf) Y**=-0.4+2.156X-0.125X" 0.9273
No. of stems/plant Y =0.5+0.15X 0.7500
Stem diameter(mn) Y**=2.6+1.421429X -0.089286X” 0.9832
Stem length(cm) Y*=-9.2+18.071429X -0.964286 X" 0.9791
Aerial fresh weight/plant(g) Y**=-82.4+67.778571X-3.410714X" 0.9763
No. of tubers/plant Y**=-0.2+2.578571X-0.160714X> 0.9147 8.0
Average tuber weight(g/tuber)  Y'=1.4+6.364286X-0.267857X" 0.9243
Total tuber yield/m'(g) Y **=-4058.2+3324.364286X - 160.51 7857X* 0.9991 10.4
No. of over bg tubers/plant Y*=-0.4+2.05X-0.125X> 0.9070 8.2
Over 5g tuber weight(g/tuber) Y =12.3+3.85X 0.9133
Over 5g total tuber yield/m'(kg) Y**=-416.6+3287.464286X-157.767857X" 0.9990 10.4
Rate of over b5g tuber yield(%) Y*=87.2+2.942857X -0.178571X> 0.9630

Independent variable is the number of wicks with horizontal shape; 2, 4, 6, 8, 10/polystyrene box.
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Table 15. Effect of several tuber sizes treated in wick hydroponics on growth
characters at 70 days after planting of 'Dejima’ seed potato produced by

aeroponics* .
Tuber sizet Emergence Leaf length Leaf width Leaf weight Stem diameter Stem length
rate(%) (cm) (cm) (g/leaf) (mm) (cm)
1g 100 28.1 20.4 6.46 528 41.8
3g 100 29.7 22.0 7.88 5.60 46.4
5g 100 28.3 21.8 8.17 6.13 44.2
Tg 100 30.0 22.6 8.90 6.32 51.8
10g 100 30.9 22.9 8.93 6.02 54.0
15¢g 100 31.8 23.9 10.59 6.25 56.5
20g 100 30.8 24.4 10.42 6.46 56.5
40g 100 32.1 25.4 10.61 6.64 69.9
LSD 5% - 2.6 2.6 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.
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Table 16. Effect of several tuber sizes treated in wick hydroponics on yield characters
at 91 days after planting of 'Dejima’ seed potato produced by aeroponicsf.

Tuber sizet No. of A\{erage tuber Tuber yield Total tuber O\{er b5g tuber Oyer bg tuber
tubers/plant  weight(g/tuber) (g/plant) vield(g/m®)  weight(g/tuber) vield(g/plant)
1g 3.06 19.3 59.0 3,304.8 289 56.2
3g 2.97 251 745 4,172.6 32.6 725
5g 2.89 29.0 83.8 4,694.2 345 82.3
g 2.86 38.4 109.7 6,145.2 435 108.8
10g 3.56 304 108.0 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 47.7 140.6
40g 3.50 48.3 169.1 9,471.6 55.5 167.9
LSD 5% NS 74 29.11 1,629.9 8.3 28.88

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. 14. Effect of several tuber sizes treated in wick hydroponics on yield characters at 91
days after planting.
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Fig. 15. Tuber yield per polystyrene box as affected by several aeroponic tuber sizes
treated in the wick hydroponic system.
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Table 17. Yield distribution by class of potato tubers produced by the wick
hydroponics as affected by the size of aeroponic mini-tuber’ .

Tuber yield (g/m’)

Rate of over bg

¥
Tuber sizes

Under 4g 5~10g 11~30g  31~80g  Over 8lg Total tuber vield'(%)
1g 157.4 1685 756.0 1,782.7 4402 3,304.8 95.2
3g 114.0 164.7 1,052.2 2,350.4 4912 4172.6 97.3
5¢ 85.4 144.7 914.7 2,628.0 9215 4,694.2 98.2
g 52.7 98.9 12169 2,469.1 2,307.5 6,145.2 99.1
10g 84.6 246.4 11715 2,682.9 1,864.6 6,050.0 986
15¢ 719 96.3 12334 2,564.8 2,820.2 6,786.6 98.9
20g 68.0 1789 975.2 2,966.6 3,750.9 7,939.6 99.1
40g 67.4 1352 921.4 2,738.6 5,609.2 9,471.6 99.3
LSD 5% 494 NS NS NS 1,681.4 1,629.9 12

-
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 18. 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(mm) 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 0572 0.729" 0.8107
Stem diameter(mm) 0.660" 0.685"
Stem length(cm) 0.9217

No. of tubers

Average tuber

weight Total tuber

No. of over 5g

Over bg tuber

Over 5g tuber

/plant (g/tuber) yield/m'(g) tubers/plant weight(g/tuber) yield/m’ (kg)

Leaf length(cn) 0.090 0.637" 0.602"" 0.344° 0.632" 0.605"
Leaf width(cn) 0.087 0757 0i713" 0.394" 0.751" 0.716™
Leaf weight(g/leal)  0.134 0.729°" 0.701" 0.436 0.711" 0.704
No. of stems/plant 0625 0,610 0.813" 0.788" 0.593" 0.811"
Stem diameter(m) ~ 0.175 0.772" 0.732" 0537 0.726" 0.738"
Stem length(cn) 0.215 0.810° 0.813" 0518 0.786" 0.817"
W‘;‘;ﬁ?}pf;ﬁﬂ‘m 0.396" 0.867" 0.937" 0,676 0.860°" 0.938"
No. of tubers/plant 0.073 0.485" 0.805 0.098 0474
ﬁe‘;gﬁ%g  uber 0.899"" 0.486" 0.972" 0.905"
fgg/;f}ag 0.765" 0.890°" 0.987"
N, o
Over 5g tuber 0.893"

weight(g/tuber)

* ™ Significant at the 0.05 and 0.01

M-S 53 3% 5 EE 9289 B4 Hes B
S} #£2(0.813) Lo kR Mo LEAEMRE(0.937) 9] AFHY =2
Uk e an R gL BRECHE B SER(0.788) 7 Bl aL A

probability levels, respectively.
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Table 19. Significant regression equation with coefficients of determination relating

tuber size and the agronomic traits

density for tuber yield traits.

and the calculated optimum planting

Variables Regression equations  or R® Opti. 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(mn) 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 5g tuber yield/m’(kg) Y*'=3173.010120+322.876226X -4.205633X* 0.9657 38.4
Rate of over 5g 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 20. 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”.

Emergence Leaf length Leaf width Leaf weight Stem diameter  Stem length

Treatments 005 (cm) (cm) (g/leaf) () (cm)
5g 0° 100 28.3 218 8.17 6.13 44.2
10g-0 100 309 22,9 8.93 6.02 54.0
20g-0 100 308 24.4 10.42 6.46 56.5
10g-2 100 28.3 20.6 496 559 473
10g-4 100 271 20.2 4.67 5.24 43.4
20g-2 100 276 20.7 488 556 49.4
20g-4 100 984 21.0 531 552 489
30g-2 100 287 20.9 522 5.64 5.4
30g-4 100 29.0 214 562 561 50.1

LSD 5% - NS NS 298 0.32 83

" Mini-tuber produced through aeroponic system in 2002, spring cropping.
3TTuber 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. 16. 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 21. Effect of several uncut tubers and number of seed-pieces treated in wick
hydroponics on yield characters at 91 days after planting of 'Dejima’ seed
potato produced through aeroponic system.

No. of Average tuber No. of over =
Treatments’ tubers weight T-O tal t%ber bg tubers OV(?r g g;uber Rate Of. over 05g
Jplant (g/tuber) yield/m“(g) Jplant yield/m*(g) tuber yield" (%)
5g-0 2.89 29.0 4,694.2 2.39 4,608.8 98.2
10g-0 3.56 30.4 6,050.0 3.06 5,965.4 98.6
20g-0 3.33 425 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 98.6
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 20.
¥ Ratio of over 5g tuber yield for total tuber yield.
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Fig. 17. Effect of several uncut tubers and number of seed—pieces treated in wick
hydroponics on over bg tuber weight and over 5g tuber yield/plant at 91
days after planting.
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Table 22. 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 2354 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 1,1584 1,598.5 2,979.2 5,996.6
LSD 5% NS NS NS NS 1,762.9 1,574.9
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Table 23. 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 Avca?egic}ftu ber Total tuber No. of over 5g Over bg tuber Over bg total
/plant € yield/m’(g) tubers/plant weight(g/tuber)  tuber yield/m'(g)
(g/tuber)
Leaf length(cm) -0.124 0.642™ 0.578™ 0.113 0.555" 0.584"™
Leaf width(cm) -0.154 0.665™ 0595 0.076 0.583" 0.601"
Leaf weight(g/leaf) -0.093 0.556" 0.530" 0.177 0.438" 0.537"
No. of stems/plant 0.444™ 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 s - - . -
weight/plant(g) 0.205 0.782 0.893 0.416 0.710 0.895
No. of tubers/plant -0.265 0.252 0.795" -0.214 0.233
Average tuber o o o
weight(g/tuber) 0.860 0.002 0.940 0.869
Total tuber o . s
yield/m'(g) 0.430 0.818 0.991
No. of over 5g B p—
tubers/plant 0.152 0.425
Over bg tuber 0.821"

weight(g/tuber)

“" Significant at the 0.05 and 0.01 probability levels, respectively
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A5 aL, vk LA o] (Magamp K) 47g# 27} 74 7=l
Table 24. 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*

Fertil; Emergence Leaf length Leaf width Leaf weight No. of stems Stem diameter
ertilizers

rate(%) (cm) (cm) (g/leaf) /plant ()
Nutrient solution® 100 30.0 22.6 89 1.36 6.32
Single elepent 100 214 146 32 2.00 5.45
ertilizer
Multicote® 40g" 100 22.0 153 38 1.58 541
Multicote 60g 100 252 235 a3l 1.39 5.75
Multicote 100g 100 26.8 185 5.7 1.89 6.17
Osmocote 40g 100 22.1 14.2 3.8 1.56 5.33
Osmocote 80g 100 257 174 55 1.50 5.70
Magamp K 47g 100 20.8 14.1 3.3 1.69 4.66
Magamp K 94g 100 224 14.9 3.8 1.53 5.37
LSD 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 2 for explanation of nutrient solution composition.
SControlled release fertilizers; See Table 3 for explanation of fertilizer features.
IControlled release fertilizer rate per polystyrene box.

WRE(Fig. 18)e FATFE & A
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Fig. 18. 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.
M LA ARER 8 AFRHES vt 235 B, ddeaAert 829g, EE
HFE 100g°] 66.4g, LR FE 80go| 57.8¢g¢ w£o =
5 HHIEES AAlFo] 18E 325gdA 664gl 2, L ARIEE 391golA] 578g2o 2, vt
7z A ol= 235ge A 31.5go = FANA = o] h(Fig. 18).
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Fig. 19. 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-P-O5-K->0:10-10-12kg
/10a) at planting date and 50 days after planting.

Fig. 19914 H:To] fifi 704 %o FAemAd(FHF1d)= FEdFF] HEA
gokow, wixe] FEFHo o S FoNE gtk 2y Tk dagnis AL
(¢ FE2ETe TEAE Aolrk e ¥ tiFEe] AN ATl
UERs AL, e A e e Ag-= vl AsHAl Aol A ol # A FEEHT Ol
WA AL ek GRAHIEE ARV BEfiE Zolol AlREl=dl, mAldd el 9
g oA FEESA FEol AL FSHE olFste] FEFTFA ALS & Aer A
ZE e, o AT dHA Yol g AstA A o= dnl(ax, &
M, Asrre)7 SRR ERA @bl fEol destdr] wiieln, el 23 %
AAED A 7R AdE FEE 2T o' olEstdlar 23] A4l AHE dHE g3
ARl ERkel gil7] wiiel FEFTC AdE € Alw AdHAT. drH e A
232 AI(B, AR AANA = FA A o] ofFoion FRAFPoR AL, 23

A Anlz Agd AA7F 2B E el Daeloh
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Fig. 20. 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.
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FEFo]l 261~800g A=V ¥ FEAeH, dnj A= oF 42kgd] TS AU

Table 25. 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.

Average tuber Over 5g Rate of over

Ferifzers’ N B0 weight SRR WD Guberspant ther vield 5 tyber
Nutrient solution 2.86 384 6,145.2 2.50 108.8 99.1
Single clement 2.97 25.2 41958 2.89 746 99.6

ertilizer
Multicote 40g 2.72 258 3,033.1 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 275 29.8 4581.6 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 2,038.1 2.08 516 98.3
Magamp K 94g 2.67 2.3 3,024.2 2.36 69.1 98.6
LSD 5% NS 95 628.3 NS 109 NS

" See Table 2 and 24.
* Ratio of over 5g tuber yield for total tuber yield.

Sg ol =719 MK PG E S MK E Y vk A3E Bo bgll [ B P gEo] of
3g A% ¥ FAE o= YeEhwa, bl B OREoE/m e MBS v vz 2 HE
I E 100g°] 69kgs, SR FAE 80go] 6.3kgd] TS Ho FAES FHst A= A

wr o] Bakth(Fig. 21).
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Fig. 21. 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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Fig. 22. 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 &0g) plot=12.3g.
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Table 26. 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
Sinfgle Slement 176 1786 1472.8 2,368.8 158.0 4195.8

ertilizer

Multicote 40g 32.8 127.7 1,342.0 2,287.8 142.8 3,933.1
Multicote 60g 314 104.8 1,119.7 2,670.3 929.8 4,856.0
Multicote 100g 33.8 123.5 1,060.1 3,898.4 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 2,938.1
Magamp K 94g 56.0 83.4 1,326.6 2,458.2 0.0 3,924.2
LSD 5% NS NS NS 764.4 1,038.2 628.3

o RER S B R

Table 272 ¥Ee w0l we AS3) WREPE F MREGRE Jebd 2ol

PR AR AR S R EEE AR R o ARPEY w7 ke MBRR7E
Ao, 53 HE(0.902), HEH(0.899), «1E(0.925)% wi-¢- =2 HBEEES BAvh. 17
I BRI H(0.700), FEBR SR/ m(0.877), Sglh b BLE<APHE(0.776) 12 L Sgll I Bk
Wetm/m' (0.876) 2 &= =2 1Eo] HBBGR7E ATt

o BEPAAE/FR Frel 3 s Bl BER, fEE, EE, L, ¥R S ARPHS M
BRENE/m', bg A L BREE/m e frel ]t aEe] MIBARHGR7E JAem, 53] #EE(0.808) 2%
FR0.893)M M - =2 MBIREEES BT

HRE B St RAHIE ol wold el glolal, M bgll L Bidtlie= HRETEI
(0.29D)¢F o3 e Mfe By HBEES S 29 fElEyp PRl
(-0.292), FREHLEEHSL WP HE-0.280)3 = Fod Aol HMME Ao MBI

g g shoke
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Table 27. Correlation coefficients among the agronomic traits of potato grown on the
system treated several sorts of fertilizer in the wick hydroponics.

Leaf width(cm) Leaf weight No. of stems ] Stem Stem length Aerial fresh
(g/leaf) /plant diameter(mm) (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

Average tuber

weight

Total tuber No. of over bg

Over b5g tuber

Over bg total tuber

/plant (¢/tuber) yield/m*(g) tubers/plant  weight(g/tuber) yield/m'(g)
Leat length(cn) 0.136 0.743" 0.808" 0.071 0.815" 0.808"
Leaf width(cn) 0.162 0.267 0.364 0.171 0.285" 0.365""
Leaf weight(g/lea) 0144 0.622°° 0.702" 0.058 0.709°" 0.700°"
No. of stems/plant  0.269 0.152 0.038 0.201° -0.152 0.037
Stem diameter(mn)  0.009 0.798" 0.719" 0.025 0.808" 0.722""
Stem length(cn) 0.246 07765 0.890"" 0.246 0.801"" 0.893"
e ) 0.273 0.700" 0.8777 0.202 0.776” 0.876"
No. of tubers/plant ~0.280° 0.444 0.936 -0.204 0.435"
V‘V‘ggﬁfg uber 0.713" ~0.230 0,970 0.720"
3;’;(‘1‘/51})5 0.430°" 0.756" 0.987"
N(t)ﬁb%frs%f;n?g -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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Table 28. 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 croppingf.

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 25.1 16.6 1.23 7.32
3-bg 34.3 28.2 19.2 1.28 7.99
5-Tg 31.7 31.4 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 32.4 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
LSD 5% NS 55 NS 0.57 1.99

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

EE

gom, Sgol el ArE 60% oldel WHKE RHw, FAANL BAL
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AR-g-atol B
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Fig. 23. 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 29. 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 Marketagble yield Total tuber yield

/plant weight/tuber(g) /plant(g) /10a” (kg) /10a(kg)

Under 1g 3.23 23.9 89.3 169.7 320.4
1-3g 4.86 277 133.9 159.4 619.0
3-5g 6.40 25.3 153.7 167.4 680.7
5-Tg 8.40 339 276.1 591.6 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 33.3 286.9 792.5 2,091.9
30-50g 7.40 36.7 2774 7276 2,109.8
50-80g 6.54 435 294.0 1,111.1 2,360.4
LSD 5% 2.57 NS 1294 613.7 1,019.3

" Over 80g tuber yield per 10a.

i

PRE RS2 A A At gl gke] FA A7) A 2= 150golshe] &S H.3laL, 5go]%

o] FAMA7IA = 200g0]7de] FEHS B

Fig. 24. 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 yield; the yield of 30~250g tuber size available as a seed
tuber in a field.
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Table 30. 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 0.0 320.4 81.3
1-3¢g 150.9 136.6 172.0 159.4 0.0 0.0 619.0 75.6
3-5¢g 183.3 162.2 167.8 141.0 26.4 0.0 680.7 73.1
5-Tg 297.4 236.0 308.3 456.0 100.6 35.1 1,433.4 76.8
7-10g 296.1 252.0 2954 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 388.5 349.6 644.1 543.6 144.6 395 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% 133.4 164.3 346.1 484.9 164.0 NS 1,019.3 NS

T FA 10gol &9l A el= 161~250gs wrdol 1 virte]l FAFA Aol vl =4 o
BRwtar, of W HigiRe]l vtar Bl A7) W Aoz AZEAY. 18l 5go

g A& 731~855%2] Welel glon @ Aol gl
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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 system in 2002, spring

cropping.
Days to Leaf length Leaf width No. of stems Stem diameter Stem length
emergence (cm) (cm) /plant (mm) (cm)
Emer g(%/‘;ﬁe rate -0.355" 0.732™ 0.530™ 0.763™ 0.738™ 0.762™
Days to ~0.587" ~0.655™ -0.166 -0.306 -0.335"
emergence
Leat ‘ength 0935” 055" 0817 0.788"
Leaf width 0.367° 0.713" 0.652°
(cm)
No. of stems ok o
Jplant 0.681 0.820
Stem diameter 0.842°
(mm) .
No. of tubers No. of seed Average tuber Tuber yield Seed tuber  Marketable Total tuber
/plant tubers/plant  weight(g/tuber)  /plant(g)  vield/10a(kg) vyield/10a(kg) vield/10a(kg)
Emerg(%/?je rate 0584 0.733™ 0.658™ 0.727" 0.804 0.724™ 0.836™
Days to emergence ) 48 -0.478" -0.526" -0.506" -0.367" -0.370° -0.366"
Lcaf“l;;]gth 0.715™ 0.710™ 0.658™ 0.798™ 0.733™ 0.702 0.756™
Leaf width 0.737" 0.646™ 0.546™ 0.746™ 0.624" 0.618" 0.644°
No. of stems 0.435™ 0.657" 0615 0.655" 0.728" 0.636" 0.740"
plant
Ptem dameter 0.666™ 0807 0.703" 0.834" 0.823" 0.784” 0835
Ste“gcée)“gth 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 . . e
iabiey o) 0.804 0.843 0.887 0.804
Tuber yield - . [
Jplant(g) 0.945 0.900 0.950
Seed tuber
vield/10a(kg) 0.964 0.995
Marketable -
yield/10a(ke) 0942

“" 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.

Variables Regression equations  or R? Opti. tuber size
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(mn) 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 1g= 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.

2. 7k A A E

TP A E L A A A 1~50gF A TS A ER B

7, 15g7A A 5 9xel® Fol AP AT Wl -

7v EERE

B
o

A]

HEsA

Table 33% Fig. 25 7F&AMAl #&fE 709 5o AA FqAquabat E574 S Al

A FAATIE EFEREE dE 2AA ot
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Table 33. 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.

Lot Leaf length Leaf width No. of stems Stem diameter Stem length
Tuber sizes
(cm) (cm) /plant (mm) (cm)
1~3g 19.2 12.6 1.00 4.26 15.3
3~bg 235 16.2 1.08 6.26 18.3
5~7g 26.9 18.1 1.13 7.32 21.6
Wick
Lt 7~10g 29.8 20.1 1.15 8.12 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 37.7
30~50g 35.3 24.8 1.43 10.65 457
. 7g 26.3 176 1.53 6.96 22.2
Aeroponics
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. 25. 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.

HBIRE 5~10g Aole] AA Fefauitt S A7]= 788~888%°] MeE B, &
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ARG oMo HEAo] ¥ o Helth HIIFEAEE WAE 39 A7)7t
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Sov 1~3g A7l= 349 =7k d3la, 2574 et $4 15g 271+ 20de] &

it
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Table 34. 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 Tuber yield Marketgble Total tuber

. +
Tuber sizes /plant weight(g/tuber) /plant(g) yield/10a” (kg)  yield/10a(kg)

1~3g 2.03 311 63.2 733 200.7

3~5g 313 422 1345 3335 622.0

Wik 5~Tg 3.36 436 149.1 4165 849.1

e 7~10g 4.04 537 226.6 865.6 1,495.3
Hydroponics

10~20g 460 792 350.2 1725.3 24089

20~30g 481 74.4 355.4 1,681.6 24276

30~50g 5.26 918 4837 2,748.1 34549

‘ g 4.25 493 2073 4469 910.3
Aeroponics

15¢ 5.40 57.3 309.2 942.9 1,866.7

LSD 5% 1.02 196 85.4 560.7 640.3

" See Table 33.
* Over 80g tuber yield per 10a.

PREME e 3gold 2714 31~5370¢] Atolel Ao, FA=A77t Fr7tEs
= WEHE Fhe R, MR ES A A7 24242 311gdl A 918go R FAY
BRAN EAE AR 277 FALSEE Z743k Tk AR Ak
1~3g¥ ARER Ao A o] A3k =719 AR A uj4E 30~50g =] 2] holl = BREA o] oF
3] Freo] & Aolrt A, 3~10gF A 719 AlelE 42.2~53.7g, 10go]de] FA A7)0

M 744~918ge] ¥ X & BAth

PREM SRS 1~3gE A A7+ 632g, 7T~10g TA4A7]= 226.6g, 30~50g FA A7+
4837go.m FTMAV|7F SIS HRENEIEE Stk 235 B, &5 T4

T AN}y F7EEE 2073g0 A 309.2g 0.2 F 71
P FERA SRS $A3717F 1~3gd "e 0.77/00ld Mkt 7~10gd vl 2670
2, 30~50g¥ W= 39ME FUFe AL, EFAAF AR Tgd wWlE 2570 AW BT
15gd W= 39702 aA F7skd
10ad Bk e AAAmatel B9, 7ga7]014d0 T4+ 1,300kg ~2,800kg 2] &A1
FHAAS B, 2 kel FAMA7|E 700kgBE oldhe] FHAS HYd. ERAAS
2717k

700~1,700kgd =0 e Blow, A At FFAAt B A 3hAo
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Fig. 26. 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.

10ad #EHEe TAAV7F 5% $FE 200kgolA 3500kg= AA S7takdaL, 47

Auat 7g o] FAAV]= 1500kge] FHS BHo EFAA 7gAE 910kgR Y 60% 4 =

o]l o wekoen 5~7gFAAr] A 84%kgl® BF-4 Tgx e & Aolt

AA AR A A= 2717 10g o) ol Aol A HBIR S EFVHES W

G, BRIR, SATFATE, MBI 5o SR Faste] AnEAL g B
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Table 35. 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 yield(%)
1-3g 38.4 55.9 33.1 7.3 66.0 0.0 200.7 80.9
3-5g 104.8 771 106.6 229.4 79.3 24.9 622.0 79.2
Wick 5-7g 1355 111.8 185.3 328.1 88.4 0.0 849.1 84.0
ic
. 7-10g 1214 201.7 306.7 602.8 211.9 50.9 1,495.3 885
Hydroponics
10-20g 1419 175.8 366.0 743.8 853.1 128.3 2,408.9 88.8
20-30g 1315 203.9 410.6 998.8 552.7 130.0 2,427.6 89.2
30-50g 96.5 229.5 380.8 1308.8 882.7 556.7 3,454.9 81.1
Aeroponics g 109.7 154.4 199.3 307.1 111.7 28.1 910.3 84.9
15g 148.8 281.7 493.3 610.7 332.2 0.0 1,866.7 92.0
LSD 5% 535 89.0 170.2 334.7 295.6 161.4 640.3 NS

AA AL FA= 30~50g A 2wk 30gelste] Sl wlsl 251goldel o w ol

Hh’

K= B, olE AT UHA FAAY] AYEL 30gvIe] JEEHo] 251gold sETE
of wlal Bt} go} AAMHI} T3] ol FoAA A T Ao AAHAL FFAME v
A7kA e Aas B ol AL FAFAVE Zhe e B Aol AxHow A
ol Ad=o] AQGR Ut EFelz] Aer YAHAL, o= FAAVVE s s
Aol Atk AAAEAL A ZEAFE] 31~250g Akelel H AN FAGFAAE MMEHE
79.2~89.2% R 99l Hl&S BIAow, EHFAL N A= 84.9~92.0%9 Sgold @M &S
ol 28y FMAFAMES IHAVF FAeFE AR SUbete e EIod

Aol whE fFold2 il

_91_



o A MBS b

Table 36. Correlation coefficients among the agronomic traits of potato grown on the

experiment field treated several
hydroponic and aeroponic system in 2002, fall cropping.

tuber sizes propagated using the wick

Days to i i . No. of Stem
emergence Leaf length(cm) Leaf width(cm) stems/plant diameter(mm) Stem length(cm)
Emerg(%/r;je rate -0.811" 0.901" 0.887" 0.040" 0.903" 0.819"

Days to -0.866" ~0.856™ 0457 0857 0771
emergence
Leaf length 0981" 0425” 0.969” 0917"
Leaf width 0375 0.956° 0912

(cm)
No. of stems o i
Jolant 0.451 0.405
Stem diameter 0.899""
(mm) .89C
No. of No. of seed Average Tuber Seed tuber Marketable Total tuber
tubers tubers tuber weight yield/plant vield/10a vield/10a yield/10a
/plant /plant (g/tuber) (g) (kg) (kg) (kg)
Emergence 0.706™ 0.786™ 0.725™ 0.769™ 0.822™ 0.723™ 0.809™
rate(%)

Days to _ - 1 - y - ¥ - = o B - B o
cmergence 0.724 0.820 0.765 0.796 0.789 0.713 0.784
I 0763”1 0891” 0855 08837 0896 0814” 0.882”
Leafm‘lj’)id‘h 0.721" 0.860" 0.804" 0.900" 0.908" 0.856™ 0.901"

No. of stems 0.756™ 0.726™ 0.323° 0538 0.523" 0.352" 0.481"
/plant
Stem (gima)meter 0.808™ 0.897" 0.850™ 0.915™ 0.918™ 0.854™ 0.917"
Steny Tength 07227 0.833" 0815 0882 0.913™ 0.861" 0.906™
No. of tubers 0.919" 0.564" 0.806™ 0.785" 0.641" 0.770"
/plant
No. of seed 0.783™ 0.914™ 0.905™ 0.775™ 0.878"
tubers/plant
Average tuber . - . .
ey e 0.924 0.907 0.930 0911
Tuber yield 0.980" 0.959™ 0.986™
/plant(g)
Seed tuber .
vield/10a(ke) 0956 0992
Marketable -
yield/10a(kg) 0.976
* ™ Significant at the 0.05 and 0.01 probability levels, respectively
FAZ] MG E YEFd Table 36004 B, 2E A Thol= 1% FFolA 93
MEBGRE oy HEEEE A2 =2 Hodo, HEEI#HE EE 59 4£FK
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e A

€12(0.833) 9 EHPEI 2 HBEREZEESE Bow, MBI N #(-0.820) %
o] MBI tRE H AT

i85 dr/10av}k HBLA(0.809), HEL(0.882), #EM(0.901), #4%(0.917), %€1(0.906), Fifi % Mtk
U/RE(0.878), MK (0.992), [ H/10a(0.976) Ftell = w9 =& Eo] HRRRE
AL, BT N (-0.784) k= =2 # e MBS X3l
Table 37. 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? Opti. tuber 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(mn) 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+0.204051 X -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+2.968501 X -0.045806 X 0.8919

Independent variable is tuber size;1~3g=2, 3~5g=4, 5~7g=6, 7~10g=8.5, 10~20g=15, 20~30g=25, 30~50g=40.

Table 37914 XHi= ute} o] 3|7 2o o] 3 7F=AiAl AFE FA A7 = B

o Ao E R2gH =7t AFet MK ET/10aS 35g, ML R/10aS 40gH =R F
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