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Summary

This study was conducted to develop the technique of mass production
for superior seed tuber using wick culture system as the general plan to
solve problem hydroponics of potato.

Accordingly, to conduct proper medium and number of wicks, potato
plug seeding was planted in styrofoam box treated by the medium and
wick.

The results obtained are summarized as follows;

1. Top growth characteristics were highest at the Jeju scoria+peatmoss

(1 :2) mixed medium.

2. The total tuber yield per m’ was most heavy at both media of Jeju
scoria+peatmoss (1 : 2) and perlite +peatmoss(l : 2). The average tuber

weight was the heaviest at the perlite +peatmoss(1 : 2) mixed medium.

3. The mixed media were greater than the single media at seed tuber
production. Especially, when mixed at the rate of 1 versus 2 about both
media of Jeju scoria-+peatmoss and perlite+peatmoss, growth and tuber

yield were excellent.

4. Top growth characteristics were great as the number of wick

increased.

5. The total tuber yield per m° and the average tuber weight were the

heaviest at six wicks.

6. Both media on Jeju scoria+peatmoss(1 : 2) and perlite +peatmoss(1 :
2) were the most yielding when used six wicks per box(51cmx31.5cmx20

cm).



I. A4 4

Selubel 7 AEA S 19004T] o] F whd F7hsa 9l AIFAE 2000

o
o] 6100ha® A= AuRAe] 30068 AAGT Yo, S8 SR A
Aaree] 60% olde AAste] AMRA FUFRAAY e Fésn
21t

AAAM e BARS BAgd g WA, A A Hago] wol o) 2
ettt A5 A8 Folok it AAEA Fuel ojdgow Ad 17
TUEAE ol gste] 2~4%74A Austa o, A4 AFAoR AN W

HE HEE 20% Tz w7ke ekl vAA Xska JdvH(Kim,

s
0O

1 ol
o
>
2l
)
=
%0,
9
ot
o,
A
é
N
N
e
O:|>E
ol
ol
2
=
2
o,
i)
o
rob
>
o,
o,
IS

£ o ® HAtHDole# Cole, 1994). A Al €]
& @t Bob wEe] xvF]l Y A2 W ohn ARE o}
(Argosh 2 9 wpEe] 2ol A el 3

iernbaum, 1994), A #]¢] F
1

B
G 2 94ge vA Ao

Jm
ol
o

J A A uf Al W FE= A E e

T © <] = = 1__]:}.
AL, Metel A g3s FWuk olygt i S A f1E Al7he
T 935S FvH(Fonteno %, 1981; John¥} Wright, 1998).

A oA Eo] AR EE WY EE peatmoss, perlite, vermilculiteZS
TARZ 3 AFEYS] F/HE o|Fi ok (£ 5, 2000), ©] F peatmoss
= 7] FEgT7 £A Z(Bearssell G,
FS =ola A Ao Y (Read, 1996), d=7F A

slo] mrh Aweti kAol Ee

X
=
o

1979), perlitex= ®
g A Y

i)

2

N
Of

T

oy M
i)

=

%



Ho

=K

"K

A= 750 g

5

’

A

3

PN
T

, 1989) ®.=/d 3}
% 31 (Chang®} Kim, 1992), 7}& Hol A 2]

A

FAATEFHE

g

A

et

o

o 3}

]_

file)

AR B G A A o

Aol A=

mepa) 2
stel

AA AREAY GBAR 71LS

bz AAAEgE S o &8kl

)

H}



SR

II.

2 NFTol #3 <7 (Wheeler®t Tibbits, 1986, 1987; Wheeler 5,

1986, 1990)7} Al &= o, FHtdl=

]

&
)

el
=

]

A
L

,mo

ATHE I JdoH(Kim 5, 1993; Kang? Kim, 1995; Kang &, 1996; Kim %,

1997a, 1997b), 10a% °F 60%H7He] A7 Aike] 7}

o HAFT= F7HE Y 3~5g ©

¢+

oA F7hsa
A= 2 Aol7t o™, 3g ool 271w

&o
XO
to

#r
O

XO

],

=z
QLN

S

<
I
o] Al
=

5|
pul

Z=
PN

FA 7 7hE 3

3l A73E471 10

S

v
>

75cmx25cm X Th

3

[

|5

7V Akl )

H

Q]
=

o

M A7) bgel e dubdda 30g3t H]
B

=

FoH(A %5, 1999).
(1996)°] H.aref 9o

1998),
I 7ZH 7] 152

S

=
o,
A

[e]
2}F Al
=

5
2.7 (Kim
s

o]

al

o, AAA-7E Holfel uet
Kim

—

[e))
=

AL 238 o} 7 kel Apu)

ﬁo

ate] 9]

S

SRR EEEE T

3T

=

1

,__l

Z
FolAu) o} HEZ A

EFAu el ]

A}
=

R

A o

[e)
[e]

e PE

S

-
1

BIpES
(1997)¢] R.aro] ¢

o 7 1l o] A

=1
o

2~

4=
R

o
;OO

jgase]

or
"
et

—

A, o] AL FEGFAMAI L] FEf B ujA] <]

~
Bl

o

=
£

1997),

217 (Poul,



(Papadopoulos®} Tiessen, 1987; Voipio®} Autio, 1995; Wang¥ Tachibana,
1996), #&E9] #3A HE=Ft(Udagawa2l Gomi, 1989) 5 thkeh dej= 3
ot Zow HuEI o <A Algke] A& I Ut U=
WA gl Aol Ao S WIAA F=tH(Al-Sahaf, 1984).

Argo®l Biernbaum(1994)2 A&+ A2 E BYA| LA7F He B9
ol =AY 3 vtg o R FYddls dolgEs 284 eR Aod &
UL, =3 H 5O Aol 7P AS Rk ofe; A= Fom A
T AR A B YRS Aol &I el 2 dFS vHE A
o2 dAdHEvil s em, Argo 5(199%5a)2 WFES AE] A, sk
Ao FaFs =BT oty R F5 A fx ARt R d¥FE +
thal kit
Jo 5(1997)& Do Boodte} Verdonck(1973)7F A A3 HEAE S HA &7
gl FEF T 85%, 1kPaoll A 9] & 7] 20~30%, ©]-&F 20~30%<} v nLslH

F o2 perlite7t Aok, o] 842 peatmosse} perlite7} bt wbA
vermiculiter= F7F H-F35}al, bark®t osmundats U @& FFolojA FE
AR7F AL FEolffd = ARl AFHojoF & Aolgtal @
(20000 wiAWH  AFEZF] F7he a5 F(porosity)S  #AAAIZ REHA
peatmoss?| T7h= FEEFE %7}"]7]31, AA BT FE Sl A AE S
< AEF Bedsa 9y A s AL
2 Jepy X9 FE F(moisture capacity) W2 H G E HAAGstE A
& A7 AT St
YE S84 5 AEd 7M1 B2 43S vAE AL FEFS T899
A ve2 deA d=d, Reed(1996)= perlites= WiAIW TS %S =

S0, EColl 7H &= AA F= wiAZRA = - 3

—.~
8
K
wn
o

=)

Sy

-~

Y45 2 (water content)

tlo
O

5] ]
o perlite?] FEFTETHS =9 4 AEE peatmoss, Y dH 5= #H7}

[e]
st EgAde] AR wmA7F e & drhal B s
Benoit®} Ceustermans, 1990; Lee &, 1993). Beardsell 5(1979)2 peatmoss
T EHAG SHge] oy 27| FEFTVF 4 &oha sk



Folv B wigA, S7140] et HEErE HA 7] FollA
A AlFAT Ay Fol A Y A2 rock woole] &I Hlusto =

t}3l &9 tH(Chang ¥ Kim, 1992).
AP FolE APHIA R Sto] AeH WEEVIE ol A
I 5 EntEe] a7} Folof Eedtr] g, Fol&
b ool kS R obyeh AFESo FalmAl7E H3 glo]
i 9= Rock wool AHl 5o vls] 2714, 44 5
Hjo] e A=A A eetrhal 5kl
Chang %(1992)& 49°]+= Rock wool cube, Perlite @ Ezjuj- o n]aj
T, vl BaAdo] eetal, - FRol ol thE wij xRl H] &)
zkol 7k gl om, Folo A= A7 3~12m HL e AE E3F AHEsE A
o FraL 3
Lee 5(1998)2 Hj

E
Gapol A4 Hefo|E wau el mawEe E4uA e A AHFH
A

73

X
lo
ofN
du
fo
zld
2
ok

o = SRR
Wol RAEE WY AFFATAe] FF Fo] werom, JErHASs)
HEHNAGAe aRIE FEulA] AR Pl 1 Bk, 71E
£% WA YEtn gk W S199E 27 - ety 540 $4% =
| 2o A el A%l wUTAL At



m Az 2 4H

= AEE 2001 99 HH 2002 197bA] AFA] obgt 1E 1WA o &)
& AU FY YA RYE ATAGAE el M s

AW L AANA A

FAEZL A Fo| A Zo] Ay iz dE hA(Dejima)EZ 2 2001 3
AEE AFZAES o8 A F 2000lux, 16A17F FF7] 2713k A
shoote] W+& FE3dle] 8¥ol vermilculite + perlite +peatmoss (1 :1: 1)E
3tk 729 Ed ol E 3 (depth 6.0cm, volume 55cm)ol] Ar&sle] 7+ 20T,
oFZE 16T 9] =%¢F 16A17te] A xstel A wS F% pottingshAlzl &
9¢ 190l 23t

AET Ay wiAE A FSE0o](Jeju scoria), perlite, peatmoss, cocopeat?]
GgufA 9t olss EFI A H xR AEIHE A (vermiculite
10~20%, peatmoss 70~80%, perlite 10~20%) 5 137FAo]AtHE 2). &3
Hix o] Hl&2 FynjE= elal, A&uA T AFFel(Jeju scoria)= A4
5~10mm WY =A718 RS FAlste] AREsEAT wiAl= W7 510(L)x
315(W)x200(H)m ¢l ¥ =& ZAE ol&3sto] 2088 E 318kl ar, 1.5em
*A0cm] FAFTE AAE 67 HAAstd o, Aa S
&2 At A daddeS 1/2 dEAAgS
2’ A o2 WEPHIZ Elo
il pH+= 55~6.5, EC= 05~

Y, A%, A4, 9%, 9% 52 Ak o
ARFY, N5 5 Fend A 2L A9 WA 2L

=
Abet7] fiekel A A% zhzbe] AR F 3= F(total porosity), T
z <

AN ot
off
3
e
0
4
jam
=
¢]
o
e}
=)
=
[©]
=)
<
Rl
=)
ofN
ko
o)
=
o
<N
¢
(o
[©]
=)
7]
=
=
X
N
-1
=)
o
o
=3
~
[N
)
o)
0
=1
7



ZIeb Ay 2 A5 FERAE T

RAHCEENEH, 1995).

A%H A

LA o

rhe

NG 2 A4 AAF 79

TAFETE dA AL Al 19 T o r AAEea1EE Atet
of 2001 10¥ 17¥l AAsIo. AT+

peatmoss, perlite+peatmossE FIH|Z Z}7} 1:2 5 2F
(1.5emx40cm) S 2Bl 2% A& 2, 4, 6, 8, 10714 5572 28k

Jeju scoria+

=
=
HERLEERRE

AT MAFEFE FT, AAFE ATZ G BATHAY 30T 0
= 39

Ag 87, Fel, WA, ANALY, FABFHEE NP1 FASA 59
n, 2AEAS 7 AAFE, MAEFE GAFFES 2ASgom, 1 9

718 & 1A W= wpeh 2t

>,
oot
N
)
ofy
Lo
ro
12
=

)
fo
N
o,



Table 1. Meteorological factors during the experimental period in 2001 ~2002.

Inside of glasshouse Outside of glasshouse

Temperature Humidity Temperature Humidity

Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg.

Sept. M’ 360 181 270 894 432 663 298 180 239 896 322 609
L 355 160 258 869 371 620 296 154 225 866 376 621
Oct. E 296 150 223 880 411 646 250 142 196 80 41.1 646
M 386 137 261 8.8 242 550 261 127 194 858 242 55.0
L 353 149 251 881 270 576 259 133 196 891 287 589
Nov. E 328 88 208 871 2566 564 191 179 185 871 256 56.4
M 324 87 206 8.2 293 573 194 51 123 8.2 293 57.3
L 328 90 209 81.0 296 553 219 48 133 81.0 296 553
Dec. E 297 119 208 771 386 579 177 40 109 773 383 578
M 243 157 200 654 444 549 144 49 96 654 473 564
L 241 179 210 529 376 452 74 06 40 529 376 452

Jan. E 290 180 235 513 257 385 103 00 52 513 257 385

D E :early, M : medium, L : late.



Table 2. The volume formulation of 13 root media.

Treatment Root media
JS Jeju scoria
PL perlite
PM peatmoss
Cp cocopeat
CM commercial growing mix.’
SP1 Jeju scoria+peatmoss = 1 :
SP2 Jeju scoria+peatmoss = 1 :
SC1 Jeju scoria+cocopeat = 1 :
SC2 Jeju scoria+cocopeat = 1 :
PP1 perlite +peatmoss = 1 :1
PP2 perlite +peatmoss = 1 : 2
PC1 perlite+cocopeat = 1 : 1
PC2 perlite+cocopeat = 1 : 2

t : vermiculite 10~20%, peatmoss 70~80%, perlite 10~20%.
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Potato plug seedlings

Photo 1. Potato plug seedling production for wick culture.
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After transplanting 70 davs

Photo 2. Growth of potato plug seedling for wick culture.
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Table 3. Physical and chemical properties of media used for the experiment.

Total Bulk Particle Moisture

Medium porosityT density density capacity
(%) (g-mL™" (gm-L" (%)
JS 76.33 0.56 2.38 9.57
PL 69.71 0.17 0.57 45.28
PM 88.40 0.11 0.96 55.83
Cp 90.41 0.11 1.16 77.32
CM 84.96 0.15 1.01 53.90
SP1 83.99 0.39 2.41 48.25
SP2 86.07 0.26 1.89 5851
SC1 80.44 0.45 2.29 40.01
SC2 83.86 0.34 2.10 53.76
PP1 84.26 0.14 0.89 63.74
PP2 87.65 0.12 0.94 75.54
PC1 78.32 0.15 0.70 65.19
PC2 82.36 0.14 0.78 68.95
Mean 82.83 0.24 1.39 55.07
LSD* (5%) 1.52 0.03 0.03 10.54

t : Percentage volume in container.

¥ : Significant at 5% probability level.
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Table 4. Growth characters at 50 and 70 days after transplanting the potato
plug seedlings.

At 50 days after transplanting At 70 days after transplanting

Plant Stem Leaf Leaf Plant Stem Leaf Leaf
Medium? height diameter length  width height diameter length  width

(cm) (mm) (cm) (cm) (cm) (mm) (cm) (cm)
JS 4.83 1.73 7.16 4.25 4.85 2.02 773 4.74
PL 9.56 277 10.38 6.30 10.04 3.06 11.32 6.68
PM 16.04 3.20 15.31 8.44 16.28 3.36 15.92 8.49
CPp 9.63 277 7.58 4.29 11.03 3.08 8.09 4.71
CM 21.44 4.30 16.24 7.68 24.83 4.36 17.98 8.00
SP1 31.31 3.92 18.79 9.98 32.25 411 19.50 10.09
SP2 33.36 4.39 22.49 10.29 34.19 4.67 23.70 10.42
SC1 14.73 2.81 12.53 8.01 15.28 3.15 13.58 8.16
SC2 19.64 3.51 13.73 7.64 20.30 3.61 14.85 8.10
PP1 33.36 3.28 17.89 9.74 35.04 3.58 18.99 9.84
PP2 34.86 3.83 19.49 9.27 35.26 4.09 20.86 9.59
PC1 10.39 2.15 9.84 5.66 11.20 2.64 9.40 5.84
PC2 11.89 2.78 10.83 9.58 13.21 2.95 11.41 6.01

Mean 19.31 3.19 14.02 7.47 20.29 3.44 14.87 7.74

LSD' (5%)  10.21 1.00 5.44 2.39 1251 0.83 6.85 247

¥ : See table 3.
t : Significant at 5% probability level.
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Table 5. Fresh weight, number of tubers per plant and tuber yield at 90 days
after transplanting the potato plug seedling.

Top fresh Root fresh  Moisture No. of Tuber Tuber
Medium?® weight weight content tubers/ weight yield
(g/plant)  (g/plant) (%) plant (g) (g/m")
JS 3.36 0.69 9.57 1.56 6.51 314
PL 9.41 1.65 45.28 3.39 5.66 708
PM 9.45 1.04 55.83 1.53 20.35 1073
Cp 17.21 3.44 77.32 6.77 3.67 969
CM 45.42 4.07 53.92 10.72 5.30 2222
SP1 44.14 6.32 48.25 4.33 3591 4801
SP2 94.38 7.78 58.51 5.08 43.00 6339
SC1 19.98 6.03 40.01 6.39 8.66 1652
SC2 27.50 521 53.76 6.58 11.57 2045
PP1 59.27 6.96 63.74 4.63 31.24 4705
pP2 64.19 5.82 75.54 2.45 66.98 5035
PC1 21.52 2.30 65.19 5.33 5.72 1018
PC2 12.84 712 68.95 417 7.61 1176
Mean 32.97 5.26 55.06 4.84 19.40 2503
LSD' (5%) 34.70 NS 10.54 3.30 17.77 145

¥ : See table 3.
+ : Significant at 5% probability level.
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Table 7. Effects of wick number on physical and chemical properties of media

used for the experiment.

No. of Total Bulk Particle Moisture

Medium wicks porosity density density capacity
per box (%) (gm-LY (gm-LY (%)
2 84.78 0.321 2.109 47.32
4 85.04 0.307 2.054 59.12
SP2 6 89.20 0.210 1.934 63.21
8 85.06 0.286 1.915 61.88
10 85.17 0.259 1.748 61.70
Mean 85.85 0.277 1.952 58.64
2 83.87 0.118 0.732 63.25
4 88.52 0.121 1.053 78.88
pP2 6 79.91 0.122 0.609 77.64
8 86.57 0.119 0.890 79.67
10 87.32 0.121 0:958 78.19
Mean 85.24 0.120 0.848 75.53
2 84.33 0.220 1.420 55.28
4 86.78 0.214 1.553 69.00
Mean 6 84.55 0.166 1.272 70.42
8 85.82 0.203 1.403 70.78
10 86.25 0.190 1.353 69.94
LSD 5%(1) NS 0.067 0.071 NS
LSD 5%(2) NS 0.034 0.005 9.35
LSD 5%(3) NS 0.049 0.007 NS
LSD 5%(4) NS 0.075 0.071 NS

LSD 5%(1): Between medium means
LSD 5%(2): Between the number of wick means
LSD 5%(3): Between the number of wick means for the same medium

LSD 5%(4): Between medium means for the same or different the number of wick
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Table 8. Effects of wick number on growth characters at 50 and 70 days after

transplanting the plug seedling of potato through wick culture.

At 50 days after transplanting

At 70 days after transplanting

No. of
. . Plant Stem Leaf Leaf Plant Stem Leaf  Leaf
Medium  wicks
height diameter length width height diameter length width
per box
(cm) (mm) (cm) (cm) (cm) (mm) (cm) (cm)
2 20.54 2.10 1847 11.17 2293 2.83 21.39  11.20
4 22.18 2.40 1844 10.84 23.28 2.85 2031  11.62
SP2 6 24.04 2.36 2248 1364 2432 3.59 2435 14.29
8 24.33 2.81 1835 10.83 27.16 3.29 20.34 1181
10 25.83 2.36 2381 1298  30.06 3.22 2509 14.14
Mean  23.39 2.41 20.31 11.89 2555 3.16 2230 1261
2 23.90 2.10 1942 1127 24.64 3.68 2242 1251
4 21.59 1.96 1713 1052 2535 3.70 19.17 10.53
PP2 6 24.68 2.01 17.38- 998 1 126.50 3.15 1953  10.92
8 26.39 241 PR20UNIKERSLLYOBI0D 3.40 2391 1246
10 25.85 2.56 1957 970 3241 3.53 23.18 10.01
Mean  24.48 2.21 19.14 1055 27.38 3.49 2164 11.29
2 22.22 2.10 1894 1122 2379 3.26 2190 11.85
4 21.89 2.18 1779 1068 24.31 3.27 19.74  11.07
Mean 6 24.36 2.19 1993 1181 2541 3.37 2194 12.60
8 25.36 2.61 20.28 11.04 2759 3.34 2212 1214
10 25.84 2.46 2169 1134 31.24 3.37 24.14  12.08
LSD 5%(1) 0.49 NS NS NS NS 0.29 0.42 NS
LSD 5%(2) 2.34 0.32 1.66 NS 3.25 NS 2.23 NS
LSD 5%(3) NS NS 2.34 NS NS 0.57 3.15 1.83
LSD 5%(4) NS NS 2.34 NS NS 0.57 2.85 2.39

LSD 5%(1): Between medium means

LSD 5%(2): Between the number of wick means

LSD 5%(3): Between the number of wick means for the same medium

LSD 5%(4): Between medium means for the same or different the number of wick
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Table 9. Effects of wick number on fresh weight, number of tuber per plant and tuber

yvield at 90 days after transplanting the potato plug seedling.

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

Medium  wicks weight weight content tuber/ weight yield

per box  (g/plant) (g/plant) (%) plant (g) (g/m’)

2 48.00 1.20 47.32 2.57 33.86 2358

4 43.68 1.68 59.12 2.10 30.03 2605

SP2 6 67.85 2.36 63.12 3.30 38.65 4354
8 67.81 1.87 61.88 3.21 28.54 3042

10 71.37 1.99 61.70 4.13 29.71 3998

Mean 57.74 1.82 58.64 3.06 32.16 3271

2 42.19 1.70 63.25 2.60 18.06 2465

4 50.54 1.44 78.88 417 29.38 2459

pPP2 6 61.62 1.96 77.64 4.70 30.98 4804
8 67.60 2.69 79.67 3.18 33.12 3338

10 57.47 2.04 78.19 3.28 26.92 2921

Mean 53.88 1.97 75.53 3.58 27.69 3197

2 45.09 1.45 55.28 2.58 25.96 2412

4 47.11 1.56 69.00 3.13 29.70 2532

Mean 6 64.73 2.16 70.42 4.00 34.81 4579
8 67.70 2.28 70.78 3.19 30.83 3190

10 59.42 2.01 69.94 3.71 28.31 3460

LSD 5%(1) NS NS NS NS NS NS
LSD 5%(2) 13.32 0.58 9.35 NS NS 698
LSD 5%(3) 18.83 NS NS NS NS NS
LSD 5%(4) 18.77 NS NS NS NS NS

LSD 5%(1): Between medium means

LSD 5%(2): Between the number of wick means

LSD 5%(3): Between the number of wick means for the same medium
(

LSD 5%(4): Between medium means for the same or different the number of wick
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Fig. 2. Tuber weight distribution per m' at 90 days after transplanting the

plug seeding.
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