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Abstract

This study was conducted to investigate the effect of solution culture systems
on growth and mini—tuber yields of hydroponically grown potato (Solanum
tuberosum L. cv. Dejima). The growth of stem and foliage at 40 and 60 days
after planting were better in aeroponics system than the other systems, and
stem length and number of stems per plant at 90 days after planting were the
greatest as of 65.4 cm, 7.3 in aeroponics and the lowest as of 49.5 cm, 3.2 in
scoria media system. Stolon length was the longest as of 30.4 cm In aeroponics
at 90 days after planting, and number of stolons was the greatest as of 10.5 in
NFT. Number of mini—tubers per plant at 90 days after planting was 67.1, 62.
5, 20.1 and 18.0 in aeroponics, NFT, perlite and scoria media, respectively. The
perlite media system made the fewest enlargement of lenticels of mini—tubers.
The results indicate that aeroponic system can be used effectively for mini—
tuber potato production.

F A o FAe g, A, AHF
Key words : solution culture system, potato(Solanum tuberosum L.), mini— tuber
yield

N o 44 o 1000996 2stn glth zejuh
e AR LR BEYEHIY) o Fo BHE

HMEAN A PARKE A 2T e © HE ¥ ok, dEHoz @A
EFiBEHCE HHS w1 9o 19974 Aufstd A =T wlole o &=V 4
REWH 7,714hacl A 13860080 fjgslel L ©A AAAW HRAAA HHR

—198—



WA ERRREE(E6E H35k)

KERADe} BHEETY Ads %Ko 1
A oi(Iritani, 1968; #8 %, 1983). 1gE=
e WE2 SEE =007 AMAEs R
ey HEE J& Aol TR mHEIN,
B K BUEE SRRl 2BNSE 20
% KMo 7 jyel #uliel wla A U
e, PHMHE ol¥ox HE 5~6% Kk
HED Qlvh olg MEL ML KM
RZE2 BBRiEmol BUFEAHEYT &
o2 A=A HASEZRE /iR BRAE
o] vl (o E Tt T HES Kol
REAA = fifgel H1 e ol =e)
A Zzke] Wehta MEE ol REEREC
ZREAEIN RIS RG] A s &
m OEEE Ao R R fffshe Aol Kk
sojof & Foloh Lejuiete] FHEFA
BRE 1980FE RiiZtA S BUFWITAA 2
~3fFulcl O A, shvich 2 KR 5 Hugel A
EREEES PEY HASY olF WY
F BRA EAs b o] 1980dd F
WrkA = B3N GSE 58 FHF 57
o] B3] Al Ml FYF
TAAME JEFE TED JEAE {
%, 4%, g% T Ay F4 AR S
H BRA Fx& g 1980dd FulREE
I 23974 dA7E ALE NI FE
FyAsted TS5 gAE FolElE AF
7b Ag=el o3 ot AEEREI v
el F7l7h ol AHIL Ty -t )
WAEE Ado g9 F34 st 4 A
7t AGEE A 59 FAFoE AL A
25 A Xt k(A o, 1980). whakA,
ol=l g MRS Ry & Alxd Aol &
WORE S RI ADBRAK AN Kol 2R} 2%
WS i p el A - pIRREe=
ul5 NASAO A PiifiTh o2 A9 #
HolgedE-S $123st7] 93] 7AF NFT(nutrient
film technique) ¥j.Xo] F{HBMELE A st
I nfEEtE S AT vk 9l o (Wheeler %,
1990) ¥ 3HAE HAg oz 4739 o
ZFHAE AEF vbe ok @Re AeE
& F(1993)0] A KPHfkEEol o1& /hE /i

o

M ordo djn )

—

B B BE BRI A BEFES ATH
AR 2717k BAE DEY AETRES
# sk ok

olg} zo] AFZAE= EMSNSE A
RPN A BIRS oFF WM RER
2 wgertwt fREel A3 EALel HE £
WibAgE-> obz] vl FT Ytgolch

A RBRES JBRES Lol A AEH
MBS JERR R el WA= BEE A4
AW vk 2 FRE s ol

ME 2 WY

#ET AAs AFNA 7 go] Aus
= ‘A (Dejima) ML 2A H7)= FUA
ol Yol FHol #AE 2MfE Aol
o} 3 Aol 4 pHarfez B
A Aloll = A B AMER Mito] A
A% Sdo #RAAE fMEEES 94
Mol A BEMAIZ] ol A ok shootE 7
BolA AW FFFLE A FHs 25C L2
ol A styrofoam Atzlel] ogAE AHLi 5X
Sem ZHA SR FHE& Ex A4 &34
F 377 vlxd A (7~8cm)E i} AHEE
gdow, EHiS 8H 25H9 K& BMEBRE
Kl shsd o}

BRORR  ALLS BEHBH, NFT(Nutrient
Film Technique) 758 % A Fd] @ol vz
KUIPE  HEREEEQ)  Fol(scoria)e} HElo]E
(perlite) & AH&-3F RIBIZMMS HEst 7
E39 ).

22743 NFT /i K-S 400cm(Z
o]) X 60ecm(F) x 2bem(Eo])e FHLZE
FRP® A &slof oF& U ¥o] styrofoame &
ol11 EX PE HEE ol Bkl WHH4S
Mrsstdoh MEH RESLLS AN AR
ol 20mm PVC s}o] =& 30cm WoZ 285 4
st zb TolxLe) 60cm ZHHCE 108 |
] 3602 sl = mist nozzle (] A}
F 1.24/min)g& LHEEZ FAsEc EAE
1/4HP2} RE|H=ZE o] §3lo] kol ME-e



& kb BHRE AR A 2H2H(Solanum tuberosum L) ¢ A# 2 MEE BRA nA = BE

283 HBIEE slgoed 54 F4 F 308
M 2FEX5% timerE M3 A3k

NFT #4) ERHS Hme He7t Mk
o] o}e} o] & Scm, 15cm, 25cmE FAH
& 3eE 9Eo] ol&IHch FHMMS
1/4HPS] ZEHZE %S A& 3N
o) REK Bl AR 10em FEQ PHAEE
R KK 5E9 FAY lem A HES
EolE =3

B R EE-2  200cm(Z o))
x 20cm(Ze])Q styrofoam Azfel] &AM PE
YEE& 23 $ol(scoria)s} perliteg z+z+ A
$3 AHZLE AAsto] FHol WEA F
23 HR=EES 3gcd

B BTAE @ifstd £ 13 o] #l
Eatgch SAEL 1,000¢ £F9 Zetxd
5L & BEAKA AHSsldon, F|HRK
= EME SERES 98 38 B AR
o Y RER/H(E 1) 1/2MKe] HEHS
sk o

X  40cm(Z)

Table 1. Mineral composition of nutrient solu-
tion used for the experiment.

Macroelement (me/#)  Microelement (ppm)

NO;—N  10.0 Fe 2.0
NH,—N 1.2 Mn 0.5
P 3.0 B 0.5
K 7.0 Zn 0.05
Ca 5.0 Cu 0.05
Mg 3.0
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Fig. 1. Stolon length of 60 days and 90 days
after planting of potato cv. Dejma
grown in different solution culture
systems.
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Fig. 2. No. of stolons of 60 days and 80
days after planting of pototo cv.

Dejima grown in different solution cul-

ture systems.
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Table. 2. Growth status of 40 days, 60 days, and 90 days after planting of potato cv. Dejima

with different solution culture systems.

Solution Stem length (cm) No. of stems per plant
culture
40 days 60 days 90 days 40 days 60 days 90 days
systems
Aeroponics 26.2a* 49.1a 65.4a 2.4a 6.2a 7.3a
NFT 20.5b 41.4b 57.1b 2.1b 5.1b 5.8b
Perlite 13.2¢ 37.5¢ 55.0c 1.0¢c 3.1c 4.3c
Scoria 10.8d 31.0d 49.5d 1.0d 2.8d 3.2d

*Mean separation within columns by Duncan’s Multiple range test at P < 5% level

Table 3. Mini—tuber yield of potato cv. Dejima grown in different solution culture systems.
Solution No. of Tuber size distribution
culture tubers .
system per plant Lighter 1g 1~3g 3~bg 6~10g 10~20g  over 20g
Aeroponics 67.1a* 13.4 4.9a 22.6a 10.3a 7.6a 8.3a
NFT 62.5b 12,5 10.9b 14.7b 9.6a 7.1a 7.7a
Perlite 20.1c - 3.2¢ 4.2¢ 5.6b 1.8b 5.3b
Scoria 18.0c — 3.0¢c 2.0d 6.0b 2.0b 5.0b

‘Mean separation within columns by Duncan’s multiple range test at P < 5% level.

—201—



&t BERE AR A ZAH(Solanum tuberosum L.)9] £H 9 MEE B vAE B2

b £(1995)L M3 A} BEBRE A
& KW Ha mEH, GY+H(DFT)
% EEBERIXTANFT)E FAste FHE
(Superior)2} HE 8 (Irish cobbler) SfEE R
sl RERE 23 EH®E 6009 X, WK
E 92 HEES HEHOAM 2ddn siEd
& HAEl #HAY HA(Dejima) REAHE
UL #RE 94

B B(E 3= HBHINA BKE 67.118,
NFTe A 62.5{F A W Ho|gl I perlite %
HBH(20.170/5)3  scoria(Fo]) REHip(18.0
M/Fye AL fEelsde. RE IVNEE
= AAA HES HEE £ dEs fEe =
718 3g Plko2 & wf 3g PlES] Higko] A
A st Aol BFH-L 72.7%, NFT 62.6%,
perlite 84.1%, scoria 83.3% 2 A MLt
o] ¥ 4MiE Boln vk e HE A&
ERe] 7| wlFol HE 3g Lk a4
= ot BREAERS BEHOIY NFTH 1
/2 LT k¥eo)c}. T3 perlite 3EMipbol A 2=
ES e MK REBAC Ho B
A1 BHES RS £EY + ddd. o
A= BHAY F7180] & ol Folx 4
2FFo] FE397 WEez 44do.
Al WE BRI ke LRAGMHE
o] #ikel BiEEol A+=dl Sattelmachers}
Marschner(1978b)+& A HHRigA A A4
#459) hio) AEAGHES] BNE 1AL
w olo) wal B JBake]l kIS g
8} gl3, Wan $(1994)2 pHel MBS &
Tell & #FEaRel gDt Yok

T3 ARNAGHMAS ARNCE RAHI
A3t ABME S KFE WAsle BATBR
& FEYT 4+ dch(Harmey %, 1966). o= g
HEGKRE Ha B o 29 REBRS
FHE3) YAAE AEAY EEHGHHE
AN Ee BLE o¥ 4 SlE B
B B{LE Jlslol & o 4 9o
(Krauss and Marschner, 1982).

535 BB AZT AEL WS E
#Hol mitsl 1 MEBEES W3tFol FAXA
o KHEE Bh 98 AEAe ¥

43 FIRE FA4 o o3 WS 4
AN ARRAGME, 53 LERAHBHEY
AERE FIRTGoEN RRERE FE £
AE AoE YL E HBRMER HWEH
A G dEol W23 5+2g A7)9 Hi
B OAEET AA B 727%F FTota] #
2 RER MK RERELZE HEdx
B .

¥ =2

22 pRE EES A EET JERE
K& RWIA BWHH, NFT, perlite ¥
scoria SEHph-S R ‘AR FFE HRA
3t EE I PHLS B R KR v X &
WES AT MRT o3 2o

L. MBH FLol NFT fKolvt perlite ¥
scoria WjA 7l wla] HAF 4043 60U
M B3 Aol F%I, wEHIE 0HE KE
o] 65.4cm, FE KB 7.3MEA 7 w@gte
o, scoria FHMIPES #CEo] 49.5cm, FRESACE
32HZA 7+ H A

2. MEES BEHNA 304cmz2 713 A
1, BEREEES NFT ARXdA 10542
w@oret. _

3. AAE 90l BE REHE WHBH
4 67.17§, NFT 62.57], perlite w7 20.17,
scoria W} *]17 18.07§ %1 ¢}.

4. 3g Lk M¥K 37 She WEH 727
%, NFT 62.6%, perlite K;#h$t 84.1%, scoria
BHdt 83.3%F AYwix|ZHol L HAE
RAoy HE WKECL A7) uEo ks
2 Hgich.

5. Perlite $5dpholl A A ED PRKLE KH
BEo] 41 £EJF vlnedA RE B
o] A=A

°olE2d

1. Bolaender, K. B. and A. Algra. 1966. In-

—202—



AR ERSRE(HEOE H350)

11.

12.

. Garcia—Torres, L.

. Iritani,

- BSE, oled, $IY

fluence of growth retardant B—9 on
growth and yeild of potatoes. Eur. Pota-
to J. 9 . 242—258.

. Fong, K. H. and A. Ulrich. 1969. Grow-

ing potato plants by the water culture
technique. Amer. Potato J. 46 . 269—
272.

and C. Gomezx—
Campo. 1973. In vitro tuberization of po-
tato sprouts as affected by ethrel and
gibberellic acid. Potato Res. 16 . 73—

79.

Y3, e, 1980 A FE AR AP

A A& A7 gA9R (AHEEoh).
pp. 283—290.

. Harmey, M. A, M. P. Crowley and P.

E. M. Clinich. 1966. The effect of
growth regulators in tuberization of cul-
tured stem pieces of Solanum tuberosum.
Eur. Potato. J. 9 . 146—151.

L. M. 1968. Factors affecting
physiological degeneration of potato tu-
bers' used as seed. Amer. Potato J. 45 :
111—116.

- BRVEFE, hETR, OHE, MMAEE, BNk

1993. feuke) MBHMol
B ORE gl AT B
: 91—-98.

Evt®9 /:E
kgt 34

, uled AL 1983, 7
Al Wapg st 4 ubole Aye)
Segzbael BE AT AR pp. 105
—111.

. AR 1986. M4, ABSCit. pp. 389—448.
10.

FET, AsY, 1995 HBEBBEL 97 7
A DREIERL 4 A BE pg
REEERIBRCH 37 ¢ 187199,

FET, AR, AEF. 1995, BHET A
ER, BHERE 2 #A ol Bl
HiE el MHBREMN B vxs
R, 39X 36(4) . 548—554.
NERES. 1936 F1ERBEICRIT IS
DUH I T, BE LW 3 1 399405,

13.

14.

15.

16.

17.

18.

19.

21.

22.

22.

23.

—203—

Krauss, A. and H. Marschner. 1982. In-
fluence of nitrogen nutrition, day length
and temperture on contents of gibberellic
and abscisic acid and on tuberization in
potato plants. Potato Res. 25 : 13—21.
AR, A9, 5D, 2¥F 1990, 7
A ANEAD YA o4 A ALF &
A. DA R (] 4R oF). pp. 227—287.
ARE, B4, A4, DL, 1993 3
A SFAMe g 2AAL 2 Ags
of ¥ A7 ¥+ 35(1) ¢ 524
529.

&FLHE, WIRZN, MRTE, SBE, &R
1997. FEREA 2 Az KEZM
5. EREE 38(1) : 24—28.

dde, wtdE, AL, ed, REFE,
T3l 1990. A HAA L 7 gy
9 Ag3e @ d9 1 AFY A
g skl Folsls A 8. FA=
3 (W) 2(3) © 46—53.

KHEER, &okMi. 1993. KEHREEel H#R
. Tejdl g 3. pp. 121-137.
Palmer, C. E. and O. E. Smith. 1969.
Cytokinin and tuber initiation in the po-
tato (Solanum tuberosum L.) cultured in

vitro. Plant and cell physiol. 11 : 303—
314
Sattlemacher, B. and H. Marscher.

1978a. Cytokinin activity In stolons and
tubers of Solanum tuberosum during the
period of tuberization. Physiol. Plant 44
. 69—72.

Sattlemacher, B. and H. Marcher. 1978b.
Relation between nitrogen nutrition,
cytokinin activity and tuberization in So-
lanum tuberosum. Physiol. Plant 44 : 65
—68.

£714, 8 A, A5H. 1994, Pantas 9
Zshe] wrze] W@ zrol Eew BT
Al~dle] A&, @REE 35 ¢ 301—308.
Wan, W. Y., W. Cao and T. W. Tibbitts.
1994. Tuber inmtiation in hydroponically



& - ¥ ERBE AR o] DA 2AH(Solanum tuberosum L)Y £% 9 MRE BR v]A= BB

grown potatoes by alternation of solution 1990. Potato growth and yield using nu-
pH. HortScience 29 : 621—623. trient film technique(NFT). Amer. Pota-
24. Wheeler, R. M., C. L. Mackowiak, J. C. to J. 67 : 177—187.

Sager, W. M. Knott and C. R. Hinkle.

—204—



