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Studies on Increasing the Production of Mini-tubers in
Hydroponics for Seed Potato (Solanum tuberosum L.)

Ki—-Taek Kim
(Graduate School, Cheju National University)

Summary

The present study was carried out to establish optimum techniques
of seed potato (Solanum tuberosum L.) production by hydroponics. To
increase the production effeciency of mini-tubers in hydroponics, the
effects of various culture systems, intermittent pH reductions and
varing intervals of tuber picking during hydroponic cultures, and
changes in sugar content and sprouting bebavior of tubers during
storage were investigated. In addition, growth and vield characteristics
in continuous field cropping were investigated, and the results obtained

are summarized as follows;



1. Effects of different hydroponic systems.

1) Stem length, number of stems, and stolon length at 40 days
after planting were better in aeropoics than in other hydroponic
systems. The longest stem length of 65.3cm and the greatest number
of stems per plant of 7.3 at 90 days after planting were obtained in
aeroponics and the shortest and least of 49.5cm and 3.2, respectively,
in the Scoria media system.

2) Number of stolons per plant was the greatest in NFT at 105
and the lowest in the perlite media at 86 while stolon length was
the longest at 30.4cm in aeroponics and the shortest at 12.7cm in the
Scoria media system.

3) Number of mini-tubers per plant at 90 days after planting was
67.1, 625, 20.1 and 18.0 in aeroponics, NFT. Perlite media and Scoria
media, respectively, and the same trends were shown in the
distribution rate of tubers of over 3g.

4) The perlite media system made the fewest enlarge of lenticel of

mini - tuber.

2. Effects of intermittent pH reductions of solution.

1) Mini-tuberization in pH 3.0 treatment was significantly increased
to 20 days after treatment.

2) The distribution rate of mini-tubers of over 3g was highest in
pH 3.0 at 57.9% and lowest in pH 5.0 and 65 at 50.8%.

3) Number of mini-tubers per plant at 90 days after planting was
72.1, 69.8, 65.2 and 60.3 in pH3.0, 4.0, 50 and 6.5, respectively.

4) Number of tubers increased with low pH treatment due to the
formation of many stolon, and dry weight of tubers was also

increased.



3. Picking intervals of tubers during hydroponic cultures.

1) Plant height and number of branches per plant at 90 days after
planting were increased with 5 day picking intervals in tubers of over
3g.

2) Stolon length was the longest at 67cm with 5 day picking intervals
and number of stolons was not affected upon each treatment.

3) Number of tubers per plant at 90 days after planting was
increased when the picking interval was short, but tuber weight
decreased.

4) The distribution rate of 3~10g tubers was highest at 65.8% with
10 day picking intervals.

3 10 d'ay picking intervals can be used effectively for mini-
tuber potato production of 3~10g tubers in aeroponics.

4. Growth and yield characteristics in field cropping.

1) Days from planting to emergence for lg mini-tubers and 15g
mini -tubers were 25 days and 45 days, respectively.

2) Sugar contents immediately after harvest of mini tubers grown in
aeroponics were sucrose, glucose and fructose in order.

3) Glucose and fructose contents of small-weight mini- tubers
increased at 10 days (greening duration) after harvest.

4) Plants emerged earlier from small-weight mini-tubers than from
large - weight mini tubers, and days to emergence of tubers of less than
og took 28 and 25 days, and those of over 10g took 30 and 27 days in
spring and autumn seasons, respectively.

5) Large-weight mini-tubers were greater in emergence rate, plant
growth after emergence, number of stems, stem length, stem diameter
and leaf width than small- weight mini-tubers.

6) Seed potato production in tubers of over 5g was 9% of that of
tubers of 15g.
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BMEANAN Ho FAEHgEE 28 dEY AFEMFESE EHE @0
Aem 1997F K HirmMBE 7714hacl A 138,600E 0] 4 E o] =470
o 10009 el Eata Atk 2y PAE HFoE BREEIDD B
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g7 7tz A&7 AAHAA X3 Yok

Gt olg FAPE RANI] A ANed Aol FEEK Kk
PRE EEVIEolT. A BEHESE $FAFOE ulx NASACdA
NFT Aoz FAEHS 2 wgEHE #7-F v AU (Wheeler %,
1990) A AAE dAFALE EHoz LA dIFALE Axg v=
it BARd A= £ F(1993)0] A K#ksss A4 4% 9 ®Ht
of ME HEANM EBEFSS 7IWAY ARG A7 EAE 29739
AE FTHEHS BESFAT. o1 Zo] A BAEHELN AT HARE BN
e s o aEEREY BAE USSR RAMdLY dd HEwAEE oA
o & Kol

A HRE #A ‘E g I PRE NG KEHEN L KA
& & RiAgeo=A ZEAHA AR 4% E FIHABRE #vsna
T3 3.



II. ;s

1. Azt 4R

G BFRKS BEYMSG BMODS EEREN vholdsd
BHEY A4S ERA BRHY KEMALS SEETY Avd ERez
e Hi 3= o) (Iritani, 1968) @ 2bol 1@ F& ofa 259 wolgay 3
AN 3 ®Aeld wol s (potato virus Y, PVY)SH @7 vkl 2l £ (potato
leafroll virus, PLRV)¥ &3] XH A AJFE F= Aoz oA
AcH Wetter, 1971). 244 EANA vrolel 28l 98 FAE B4 &
B REMEE, RREE A9Be SAUE 5o AN 24 Jue @
o, Mg AR nyARd A AEAk voj 2y g
B3 A% & ATy AATOI L, 1936). Federe Mg B
KBS 2 ARe AU AdAd BED R B AFY KR
By obe wolHAYE WAds AZe WAUES WEFUAw
G 9ol ® el hik, 1969)

BAst 2ol BEEME Tood #EHL FEMEE HoL BN o
gl wholel Aol ®#Eel Ut wi Aesl Ao (E, 1969) 54
GAY oA s AeE WHel B A Fomz oY o¥E
oz NMsssl Tast aom woldat 1AM HEY RH
B ol WHSA dHH JQoenzg (LB, == HEM Wwyos
wolelx WARBE AARII oo AN HE TUAAYS
suozy AFUMY 71%el o893 Utk Morel# Martin(1955)€

Z2ke] PVAE A A3FAI, Nielsen(1960)2 17w 9 internal corkE,



Miller$t Belkengren(1963)& %719 vein banding ®lolsiAH & 4
WFel olstel HAsATT wnEA.

FANA THANY U5 A% AFA MIEAS B AT
dsto] tAsel o onw ZAMY JEe FUUUAY FEAR
¥ F9o2 FHE D 9 (Husssey 9 Stacey, 1984. Rosell %, 1987). 1
Ay FHANE ARl FA%L ook FYo A vlole mge 7
A28 B3 ABHos ARE W) HEA BEAE BNN AZ
IR % (Mini-tuben) € 4 Estol FIMsl: W7l 1453 2 o(Kassanis,

1950; Rosell ¥, 1987; Joung, 1989; ff %, 1990: Choi %,1990: % %, 1995).

2.3 BAPEE 4%

el BAIRE B B A7 E Gregory(1956)°] fkdlol Rwe
bedel g oF FAAYY BES EY¥oT WO WR KL S
ol 79 Aot Burt,1964; Harmey %,1966; Gifford 9 Moorby, 1967;
Garcia ¢ Gomez, 1973, Mingo %,1976; Menzel, 1983; Han.1987: Choi =
1990). FEARPHE PP Aol Hdiggrol Assa A 4
&0l Boldy BE T KAMAA AAY BHE H5T 5 ol My

Aol A&7t o) Fojiky riHA NP AANE2 AH L B

#? Ao,

ek BIRo A= $ %(1982)0) HBA METK HEe A 2RI o
A AN E 19833 FEH FAA4Y BES I HE MELR
ABE A v Avh(Be %, 1987). 1984 R E] 198641 743 2 A uw) g



Zlzel 4% 710 NzAel KBEE 7tsAol HESS 19879 o] Fof

rr

B MEAYLA ol gHT Jovj(@ £, 1980; £ %, 1990; £
&, 1991). H 2= Joung (19890} o dted 7l A o) F A Ao] e
g Vsl AdE A

ey dA ARG 53 A A A7 Aol A&z 23D} A
UHEI JEE] o} BAAol dwrgAe] 60~70% FFoluh. waA
ZIWag e BAEgH 2718 A7 ety BR, BE, 4B &
WWHE, sucrose 8B F NZAFA4 R M B AR g9y
. dgx el disto] Palmerst Smith (1969), Wang® Hu(1982), Menzel
(1983)= 8BR1 HEol MEMIP Bugd walA, Husseyo Stacey
(1984)3= 25T ol A 16 F1iz 24B5H FA 2D A 12~ 1487 &0 MK
Frugel ZAEmoldtn o, A APH s EE 156~239TC ¥
7} b Fdoka B398 9 tH(Epstein, 1966; Yamaguch %, 1964).

‘B OEE MG BHAK el dalME Palmer$t Smith(1969)%
Cytokinin¥i 9} ##@ol #al A, Van Staden(1976), Van Stadenst Dimalla
(1977), Vieitez %(1985), Han(1987)3 Harmey % (1966)2 BAP(6-Benzyla-
mino purine), CCC(Chloro Cholin Chloride) @ Kinetin B & &E & 7ol
Hax #wm&Eatdo. &3 Railton?} Wareing(1973)% GA7} BEMK S
MEGGE s ded. BFRHEHS ABA 2B S AN 2 GA
& EAA BEHR dAHE Aoz Bol REMM) N4 NES
2o d-E A7 S € dAs A e Krauss 9 Marschner(1982)
2 RUOBHANN ABAE MEXKMPA o BEd BEFERS |-
g 7 Adga A



3. A ‘WS

A BEREE EBR NASAINA FHRITH AANLG ¥ THEH#S
dotr ] 98t NFT AROZ 7 BEKES XM 1 aERS
#7E B AH(Wheeler?t Tibbitts, 1986, 1987; Wheeler %, 1986, 1990).
THAME LB SFKEE d3IZHE HMOE & $(1993)0 7
A BERBE AANE 2T AR A7 &9 BMAIMHMERY An
2ol ST FAT, EH £(19950°] U FEHE Aoy ©
Ao TP A,

BEHEE ANadidNe BEE#, NFT(HEBEBRR), HEH#S o2 Lg
F ded REMHS BESA A g4 d9Hes g2448
T FojoF vt HuH AAHE 2ABAL FA F F Yo EEE
s Aujo] o] & EBTG(M F, 1994).

ABEBRANFTIS 4EL ABRAUNZ 32 wgdo Auigozy

HRE 718 AAH3] FA7] AW 3224HJA o} (Cooper, 1975) % 2]
o HEW AT BEY BE 2v= ArFno BEo] o7y 4 ¢
HGislerrod® Kempton, 1983). £33 & e AR T & AR} 37

FTol x2HEF 3o JYAE EF e go] ¥aAA A st
= Yo r BEHL BAE A4 £ At FHol A (Massantini,
1985; Maxwell, 1986).

TR AF HEL ¥ FAAMYE G 2d Aav ER
i FEolE A&ol FUsEo MKol FHAANL 53 WE W
o] 43 Foh(Zobel ¥, 1976). 2131y B R 2% HFS = Jdo
T 271 5o O HEY Ko %S T Ao dxn Y=,



B ¥(1993)& EvlECA 10F BF22 30233 EFYL o 4]0 F

2
e}

I AT, B FU99DE T3} 2T AglA 108 Fo= 6023
TFERE q FZEo FADR FAY. £ o4 FEYERE YK 3}
o] Hol&d EvtES A uigAd 43L& Holu(# %, 1993), T3
o A% uAA %2 AudEoz mauso di(E %, 1995).
£7 £(1995)& g2 Aol Fa BFRAE EXxojnz 22
o AF FF #Aglel G FAA AR B Yyo] WL
FRda st

dztel AL vde AFZEEFY A BAo Y&y
Sattlemacher ¢ Marschner(1978b)& 2k G A AQujojx A2 FF9 3
@ol 4k MHEWES S48 AL oo mal AP P 23y
€& B v gli, Wan %(19949)2 AN F 30Y. 359, 409 F A9
pHE 2tZh 359 40202 @3¢ wW pH 358 Ay Aeles 429A4%
B A Aol 457 ANAsdAG st

£ FAAA o2 AFE F2HHA 9 MFzHEAL
Aol 4xsnzd A3¥4 SE7 A5 n 39 oBalamanish

Poovaiah, 1985, Hammes ¢ Nel, 1975).

1. pELE S XFA Y
Bt B MEA = 30-40g Yol 8A NEES 1g oW

2 obF 27 W z7 4o RANT, YR g Ro} ARYoz 4

o] 7+A ¥ h(Wattimena %, 1983).
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BANKREY] IFAKL BERY YHLEEFS o, h g
Hl =3t o™ (Wattimena %, 1983) 72 9L o 4 HEol ad
HEBER, RAKEHE BRHHEA FH XE 90|22 (Goodwin 3
Brown, 1980; Hendriken, 1963; Moorby, 1967) # & ol A #%#HH S i

go2d z2/IAE ZAo rsdda &% cHHeadford, 1961: Moorby,

1967). 2123 o £FS HEZRE SRS SHEMHEo I fitivy
4% BEV FasA ¥dax Pl gEW T J mHs- MES
FIRg A =g BHELS & & Aoy, g2 482 w9 FHEEH
# A A7 " 2R A R HAo,

HAPRES dYFARC #HF WREBLH AT, 2719 @K}
o #ov(Wiersema %, 1987) B¥EK7 23 277} Ada sy,

# F(1994)2 Hld B L2iolA AubEE} BAJHRES Aujsto K
B 243 3 BB AEHE BRIOREK, AAFL YumE}
o gdda .

AFAA o]gHE NAAE FEY DHFEAS SAsL FE Mo
A2 g Aoz A7t Qi A7) 30~120g BEol M iwo] H
& AL ol gdlol Ak G (& %, 1993)

A B st 4AEE PMES AUV L AE 05g9H 2
AL 20~30g22A dwk Ao Hl3o] 2o} 5g ol dolw i
b dn FFPLV Horng MERMOZE 5~10g X A7 AHH

& Wol Adses Aol wFAI I S ATHE %.1995).
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5. ¥ BAMN

Mauk® Langille(1978)ell 98td iR Pe nTANBEZ L FF7 T
HEZAHAA sucrosest AEol FHHIT FAHH sucroset 4F7] EH
& 7lBo Evjdangan sy FAe Aol TS0l sucroser AR
g %dted ARV AHdez: FAAD EHE2Y sucrose synthaseol
gl gdgor HEso AR el o) gBgn 3 Y cHSchwimmer %,
1954; Tishel# Mazelis, 1966).

FA 39 dEo= @92 (glucose, fluctose )3 H) # Y D (sucrose
Frol l=dl, Aol vidats] A melx Ao gD go] glu w
BLdF2 3 Hov, JAH U dEe L%l Az Fardy u @
dgo] dat F7tst] FH Fole w@gddo FLdIGr Y Folx
W, FEol gddels o]E ¥ RE @A Frsu, 2ol A

o

Wik olF B BF 2mse 1 gFdo] Woldgn FUTHE ¥, 1995
kb % .1995).

W4 %E AP L sucrose FFo] el FAHAM 10T o]} Lol A
2~390] AAe Folt 1 @Fol WolAw LE} £24E g Fol
A AEE AAW NEad Hed 2Re ARE gdges A7

Foletn & A (Burton %, 1959; Burton® Wilson, 1978).
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m. 8 2 H&k

1. gt 2 HH

$Re gaAs AFNA ol R E ‘A’ (Dejima) HWOZA o
$4 % -wgFoln P $I1 FA/Q BFo} 23 27)%oz A
WD Aok 27 dolst An A4S0 FAY LEWMOT B AuhA o
= EEe) ARRD K ZAHE A7 WY

FoAufo] o] 8¢ Hi B|ANN BHEAD oY AWYF shootd &
Ag ERgel oA F £3® 2718 ARG ALHAG. AW
shoot®] %8 60(Zol)x40(Z)x15(Rellem 2718 ~E|2E 4o
Fodg A4 2cm FAY 2HZERe] 5x5em BHACE FHE o
zAuWd oY shootd BN EEHOET 45U BE ILHAY. &
7} 10~15cm A% e @ 7~8cm Aol2 A4E A HBAKKO
40 x 20cm AL 2 AW BESAE

AFFRE 1995 FE 2930 HEMAERHIRER ARB
N BFEAY

B v d E e A

2. BRERE A24

A AR AL He BEHEEFRE FEI] A6A BEIH,
NFT(Nutrient Film Technique) s 2 BHEEZH#HE FEIFACT. A Ed
FAE B 19959 99 59 £ 4 108 208 4SS ¥R

- 13 -



Al el X4 sk
2273 NFTHRE RIEKE 400(2 o)) x60(Z)x 25cm(Eo))el 77 o
2 FRPZ A Zsle] ¥2 Wio 20mmFAe ~E2EL Bolu T4
PERES Zol Bk BHEsS #5300 MEH REHRS A4
Aol F7 20mm PVC Bo|Z& 30cm 202 2% Mx3x 2 vol
Zo| 60cm THLZ 10K LM 360EE MATIE v2E S (Hu 24}
# 120/min)& XEZ MAHAT. BAE 1/4HPSY) RE YT E o] £33
o] BWol HE FE3 MBHES sgon 523402 PBM 2T
HEE golnjg 2daQ}.
NFTHA L 2527 #43 A—3 fEY Ade FAso ke
w7l R wel Ei#K =18 5cm, 15cm, 25cmE Z W AT &
Bt e 4HPY REHEZZ HRS AL €8 ARoW KK o
47 10em HES) HABE FEDL BRY 38 A7 lem FE HU%
2 golg 2L FuE 1/1002 334
B #S 200020)x40(Z)x20cm(Ze)s AEHZE Fao 34
& Z3 KWEY $ol(scoria)} B ES 2z YA ¥H s

$8 4z Ko HE 283 HLUEE U

FAEL 1,000 8§39 F2gS S REFHA WL 47 YA} A
EERS <E1>F go| K3 30 FUL 112552 T a0F
At 2BEE #RFUOY AKE A5 E AL

o

E¥9E
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Table 1. Mineral composition of nutrient solution used for
this experiment

Macro-element(me/ £ ) Micro-element(ppm)
NO3-N 10.0 Fe 2.0
NHs-N 1.2 Mn 05

P 3.0 B 05

K 7.0 Zn 0.05

Ca 5.0 Cu 0.05

Mg 3.0

EH® 4FFEE REPLRE FE7) st ERBES 1/2 k%S
2 930 ftgede 24HHMES BERKY pHE 60~65 ECE
12 mS/cm7t S EF #FA}AL HEKS BET 18T/ 9 452 3
A

THEAET EHE® 409, 6023 90Ul FAon MEMS MK A7)
e EHH 909 HAS A

3. %% pH €T Aol 4 ARFYAY £2

ARBRE FAQuLY AP 2 dYPom BMANA BEAYD A
MBER shootd BIEWE FIA3tA 19969 99 169 THTF %
2w oz Auiste 1996 129 26Y0l KA. PAA wgo
pHE 65 #E&22 dAsA zdddey, jdd $5& 1.2mS/em F
oz 243

EEWS pH BET EHH® 358 Fii 9P EH % 78742 &% 10
B¥R &< pH 3.0, 40, 507 65% 478 k¥ o=z FEIUT. EEHBE S

- 15 -



1.000¢ o] FHFol HeSOs 05 N SHo 2 EAk#ENL pHE HE 3o
TEIAY. BEK&A T EHES N2E Aoz sl SEBES 12
KSR P30 THAANG. £EFAEE pHEARES® A2 HEKR AR
¢ pH M ¥ 559 +&3 A Mg 37 5HF 2A Qo).

4. MRES KIME A8

MG FRE B ERAA 7~8cm Zolg A58 AFstd B A
A el 1996 99 16Ul A4 3},

L] REMRS NRES AR 4 Ed FAY £ A B =2
718 3go® 2l 3ghlhe RFES HAF 45 dRH 90U & 5
H, 108, 158 KR &K A3 90dol dANHE 442 F Fof &
BN HES RA A

5. ¥AAN= J2A JpHE] XZAY

R HIEAA £E" (EEE A7|¥W2 HEsod 23 71& 23 Hx
7R

A= BIFEE 7HSol BEESE AEV(I5.1220 A2 AF L 19964
29 64X FA #F3te] 59 7Y FF HF A, M AuE FdE 2o
REHEsE £EFC6. 520 NHEL 8Y 77U HFao 119 7Y

F& AT, [ HMES A= 1gulwh, 3~5g, 5~7g, 10~12g 3} 15go] A

_16_



% 55322 HEsd BE FQ
BAWE ANALE 60x20cm= o] W4 PE WES 2w, 7
gAME BANY YW ANAD) TR gz Amsac. g
REHE D AFDS TF BAS BEE /&0 2330504, 1989)

6. %, BB af ¥4

BaES FAARAN BAE FA 2HHE A7) ©a 1~3ge ),
5~7g2 &, 15g ol 4& X2 EFAAM 20T ¥HM 10¥, 30Y, 60Y ¥
¢ A3} F ArIEE RF3 D 0454 m membrane filter & o 33
¥ HPLCE ©°]83l9 surcose, glucose, fructose THE =AU},
HPLC9 = A2 2% carbohydrate analysis column(Waters 410. US.A.)
# RI detectorg ©l€ 3029, column®} detector €%+ 2tz 40T 9
3>T=2 3.

B BHS FFIFZA Agd §d2A9Y AP L 2o o 105CY &
fBHoM 3ANEL FEE FRAY ANZE 42 F¥o2 Y g
Somogyi-Nelson' (Somogyi,19652)91 8} %% 8l spectrophotometer(HEWLETT
PACKARD, USA)EZ {§3EE FAH3dq LI e FFPoy o
el BUIFFE Mgl 098 Tt AEUZL EEIHYY.

- 17 -



V. &% 2 £%

L BEEL A ad

AR BEBSEA MY MM KR AR

tlo

THs Asted BRA,
NFTS BetolE W $ol(scoria) 5 WA A& MAAHS A 7 29
2,

EAIE 408, 608 ¥ 90N Aol A Yo HEN FEi: MB#Hol NFT

¢ Fol(scoria) R Helol B wmiishol Hlste] WKo) A BiFs Y},

Table 2. Effect of hvdroponic systems on stem length and number of

lateral stems of ‘Dejim’ potato.

Hydroponic Stem length(cm) No. of later stems per plant

system 40" 60 90 40 60 90
Aeroponics  26.2a” 49.1a 65.4a 2.4a 6.2a 7.3a
NFT 20.5b 41.4b 57.1b 2.1b 2.1b 5.8b
Perlite 13.2¢ 37.5¢ 55.0¢ 1.0c 3.1lc 43¢
Scoria 10.8d 31.0d 49.5d 1.0c 2.8d 3.2d

Y)Days after planting.
""Mean separation within columns by Duncan’'s multiple range test at 5%
level.

- 18 -



ERA gl HmEHS HFAF 4099 262cmE  scoria 10.8cm P
perlite 132cmE 0t Aol HF3d] BHow, FHNFE 60¥ %L 90Y7X
10cm ©]& Aol & YetAdd. FALGPAANE EFHL AANF 409, 60
d, 90Ul ZZ 24, 62, 7372 NFTS Heto]E 2 4 o|(scoria)o] ¥
3o gtk 53 ¢FFAA EF43 NFT7F whA 40 %l (scoria) %
HeolE By WF3] Aol Bt =P wjAHA Hepo]E S} o] Aujo
e 552 blstd AAF @3 L25E 7] AoFdezq A
of #AsA = ole =W 7N2EF ¥ JIHAE Aoz Agdrh
ot e AF}e A FHAAAM ojFAAE= FEF FEY F4UH WAH
Hoe &F7%0 #Festa 7434 E £7 740 o 2@ Aoz &
A& & 3t

Fd HEHRA WE AGF G £RE 29 Figl ¥ 29 #do.
BEAdold ol FAAu) ALY Dele Z AolE Ul oy A
AF 6043 90 FolE & Aot UMY, F, EFAL FAHA
27.2~304cm® NFT R F 7 wiA 4ol vlsdqd AA vett 245
2719 AZA vx@ FFoAn. 2 HE FALRFE BRRE
Al2g kel kol A Ykovt NFT Awizt A3 60d 2 908 2
Z+ 9709 105 &N & AMAAY B o3 gkt

ol e FEHE MN2HI BEER KRE B 9 HEY £RE A
377t x2d FEY FEV S BE FTd BAEKY Fe B
4 Hool B AVA e o AT ez BIEHAG =
EA9 2R AL AYF 604 olHANA FE o)FAAT 1 o F
RE BRBAE 719 AAHE Aoz gAY,

MEHES RAAY T AN} B/1F0) xEAES s FAL BT
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Stolon length(cm)

Fig.

No. of stolons/plant

Fig.

0.4 W 60days after planting

35
0 90days after planting
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1. Effect of hydroponic systems on stolon length of ‘Dejima’

potato at 60 and 90 days after shoot setting .

@ 60 days after planting
090 days after planting

o T AR R :
Aeroponics N.F.T. Perlite Scoria

2. Effect of hydroponic systems on number of stolon of

‘Dejima’ pototos at 60 and 90 days after shoot setting .
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Table 3. Effect of hydroponic systems mini-tuber yield of ‘Dejima’

potatos.

Tuber weight distribution No. of
, Enlarge-

Hydroponics total
ment of

system <lg 1~3g 3~5g 6~10g 10~20g >20g tubers .
lenticel
per plant

Aeroponics 134 492" 226a 103a 76a 83a 67.1a yes

NF.T 125 1095 147b 96a 71a 7.7a 62.5b yes
Scoria — 3.0c 20d 6.0b 2.0b 50b 18.0¢c no
Perlite — 3.2c 42c 56b 1.8b 5.3b 20.1c no

“Mean separation within columns by Duncan’s multiple range test at 5%
level.
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Fig. 3. Photograph showing mini-tuber setting of ‘Dejima’ potatos

grown in aeroponics and perlite media at 90 days after

shoot setting.

Upper : aeroponics Lower : solid media(perlite)
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MEHK S BAA pH 659 et pHE %A 8@ A TAN #H3
%2 Y4 pH 30 MEE A% 5UMTH MEHK A S5 of
AelF 20474A FRE HmE A pH 4042 = pH 300] 1 5ol
PRE Mol 39 A% %oy A 109 olFolt JME Kol W
% AAF 0YFAE 2 2R QA a9y pH0HAE AT 10
ol [AE B BA & oid mEM pHESSH Mad Awe
B Ao

B (e S S
S ——H 3.0
o 4.0
gw* -&-pH 5.0
o 40 —77pH @5
(D)
52
D -
(@]
s* _
0 - —Pl— -
5 8 10 20 2

Days after pH temporary reduction treatment 2
Fig 4. Effect of intermittent pH reductions of solution on tuber
initiation.
“Plants were subjected to pH3.0, 4.0 and 5.0 for 10 hours at

35 days after shoot setting, and to pH6.5 constantly.
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Aol Ease ¢ AALFLE FAH AP Fo YL T F 3
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Table 4. Effect of intermittent pH reductions on dry weight of various

parts of potato plants at 70 days after shoot setting.

Dry weight(g/plant)

Nutrient

solution

pH level Stems Stolons Roots Tubers Total
3.0 36.2b " 9.8b 8.5c 17.2a 71.7b
4.0 60.5a 11.4a 9.7a 15.0b 96.6a
5.0 65.0a 12.8a 11.0a 14.1b 102.9a
6.5 63.1a 11.9a 11.3a 1470 101.0a

”Plants were subjected to pH 3.0, 4.0 and 5.0 for 10 hours at 35 days
after shoot setting, and to pH6.5 constantly.

Y'Mean separation within columns by Duncan’s multiple range test at 5%
level
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¥ 2E pH APl M= 13 BAel A 23 Bxe BAL 1 oz

A ARFe Fd A E YA (Y 59 6).

70 - ONo. of 1st stolon - 55

60 - BANo. of 2nd stolon 53
O Stolon length ! E
c 50 o
9 50 g 25 - s1g
240 ] )
- 49 &
©30 -
o ! c
Z 20 5 ; 47<:g
10 6 6.3 1’ 459

0 - ] 43

pH 5.0 pH6.5

Temporary pH reduction treatment 2/

Fig.5. Effect of intermittent pH reduction on number of stolons and
stolon length of ’‘Dejima’ potatos at 90 days after shoot
setting.

“Plants were subjected to pH 3.0, 40 and 5.0 for 10 hours at
35 days after planting, and to pH 6.5 constantly.

Table 5. Effect of intermittent pH reduction on tuber vield of potatos

grown aeroponically at 90 days after shoot setting.

Nutrient solution  No. of tubers per Weight per tuber Tuber weight

pH level” plant (g) per plant (g)
3.0 72.1a" 4.5a 325.6a
4.0 69.8a 4.4a 307.8ab
5.0 65.2ab 4.4a 284.9ab
6.5 60.3b 3.7b 222.5b

YPlants were subjected to pH 3.0, 4.0 and 5.0 for 10 hours at 35 days
shoot setting.

Y’Mean separation within columns by Duncan’s multiple range test at
5% level
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Table 6. Effect of intermittent pH reduction on tuber weight distribution

of the aeroponically grown potatoes at 35 days after shoot setting.

Nutrient Weight distribution (%)
solution
) <lg 1~3g 3~5g 5~10g 10~20g >20g
pH level’
3.0 20.0b% 22.2b 18.8¢c 154c 11.4a 12.3a
4.0 21.1b 234ab  20.9b 19.3a 8.0b 7.3b
5.0 25.2a 24.0a 20.5b 17.2b 6.1b 7.0b
6.5 24.4a 25.1a 224a 15.3¢ 5.9b 7.2b

“Plants were subjected to pH 3.0, 4.0 and 5.0 for 10 hours at 35 davs
planting.

'Mean separation within columns by Duncan’s multiple range test at
5% level
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3. /MK KEUHR A8

BEREAN £ED MEAES AL £Ed o437 A= @a
¥ A7 3g Uk 7g BT A= FoH(ES £, 199537 Ragv o
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Al Ao AJ|AA BHEHE KEstd BSHS 2o %4 49 AA
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&F FHAF 90Ul AGF BKFHNE 2AG AF(E % 7TH 2UG.

Table 7. Effect of tuber-picking intervals on the growth status of
‘Dejima’ potatos grown aeroponically from 45 days after

shoot setting.

No. of Fresh weight

Picking Stem Stem
. ~ E branches (g/plant)
interval  length(cm) diameter(mm)

per plant stem Root
Control*’ 31.2a" 46a 7.1a 108.3a 22.5¢
5 days 32.0a 4.6a 8.1a 111.3a 24.2a
10 days 31.6a 47a 7.3a 109.9a 23.3a
15 days 30.2a 4.5a 7.7a 104.1a 23.9a

“One time picking at harvesting time(90 days after shoot setting).
Y'Mean separation within columns by Duncan’s multiple range test at
3% level
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Fig.7. Effect of tuber picking intervals on the number of stolons

of ‘Dejima’ potatos at 90 days after shoot setting.
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Table 8. Effect of tuber picking interval on tuber yield and
tuber-weight distribution of ‘Dejima’ potatos grown in

aeroponics for 90 days.

Tuber weight distribution

Tuber—picking No.of Tuber rate(%)

) al tubers weight

intervals /plant (g/plant) <3g 3~10g >10g
control® 425d" 308.9a 23.1d 48.2¢c 28.7a
5 days 68.2a 195.0d 54.7a 45.3d 0d
10 days 51.2b 247.6¢c 32.2b - 65.8a 2.0¢
15 days 47.2¢ 272.0b 42.8¢c 51.5b 5.7b

“One time picking at harvesting time(90 days after shoot setting).
Y’Mean separation within columns by Duncan’s multiple range test at
5% level
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Fig.8.

Photograph showing tuber-weight distribution according to
tuber-picking intervals of ‘Dejima’ potatos grown
aeroponically for 90 days. A, B and C indicate 5, 10 and 15
day picking intervals from 45 days after shoot setting and
D indicates one time picking at harvesting time at 90 days

after shoot setting.
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Fig. 9. Changes in sprout length of potato mini-tubers during

storage at 20T.
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Fig. 10. Changes in glucose, fructose and sucrose content of potato
mini-tubers during storage at 20T.
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Fig. 11. Changes in starch content of mini-tuber weight during

storage at 20T.
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Table. 9. Effect of days to emergence and emergence rate in field

cropping on mini-tuber weight.

Days to
Mini-tuber Emergence rate No.of stems
. emergence
weight (%) per plant
(days)
Spring cropping
<lg 28b” 89.2¢c 1.2¢
3~5g 28b 83.3d 1.9b
5~Tg 29b 98.2b 24a
10~12¢g 30ab 100.0ab 24a
>15g 3la 100.0ab 2.5a
Fall cropping

<lg 24c 829c¢ 1.3c
3~bg 25¢ 91.9b 1.9b
5~7g 25¢ 93.1ab 2.1ab
10~12¢g 27b 98.0a 2.2ab
>15g 29a 96.2ab 24a

“’Mean separation within columns by Duncan’s multiple range test
at 5% level.
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Table 10. Effect of mini-tuber weight on the growth of ‘Dejima’
potatos in field cropping at 60 days after planting.

Mini-tuber  plant height Stem diameter Leaf length Leaf width

weight (cm) (mm) (cm) (cm)

Spring cropping

<lg 11.5d” 7.0d 20.0c 8.0d
3~5g 21.0c 10.0c 27.0b 8.7c
5~7g 23.0c 11.0b 27.0b 10.5ab
10~12¢g 29.0b 12.0a 27.0b 10.0b
>15g 40.0a 12.0a - 280a 11.0a

Fall cropping

<lg 39.6d 10.6d 26.2d 12.0b
3~5g 39.8d 102 30.1c 12.3b
5~Tg 50.6¢c 118¢ 346b 13.2a
10~ 12g 57.7b 12.9b 35.0a 129a
>15g 62.0a 13.3a 35.4a 13.0a

“Mean separation within columns by Duncan’s multiple range test at
5% level.
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Fig. 12. Sprouting morphology of potato mini-tubers grown in
hydroponics at 40 (upper) and 60 (lower) days after
harvest?.

790 days after shoot setting.
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Table 11. Effect of mini-tuber weight on tuber yield of ‘Dejima’

potatos at 90 days after planting in field cropping.

Mini-tuber No. of tubers Weight per Tuber weight
weight per plant tuber(g) per plant (g)

Spring cropping

<lg 9.4c” 5.0e 46.8d
3~5g 11.0b | 27.6b 304.1b
5~Tg 11.8b 21.2d 249.6c
10~12g 11.4b 32.0a 364.6a
>15g 13.4a 23.3c 312.8b

Fall cropping

<lg 3.3c 53.2d 175.5e
3~bg 3.5bc 65.1c 227.9d
5~7g 3.9ab 70.8bc 276.2¢c
10~12g 3.5bc 83.2a 291.1b
>15g 4.1a 71.2ab 316.7a

“Mean separation within column of crop by Duncan’s multiple range test
at 5% level.
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Fig. 13. Tuber settings of mini-tubers planted in field cropping at

40(upper) and 60 (lower) days after planting.
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A3 BEFH FFAME 1g ©J3tE AYF 3~5g oA KNz
A717t 7 E BYCIRAAT & Aolvt glo] 3g ol A7 FA Ay
2NFE EZARAAN A Gdol & ZA7 UL Rz ARHALG
A BRYE (FWolnz £S89 ARAL 2889ed A &
W FAE A NGRS YUHES A ol &3t Aol Balolyd LK
A4 HBHRBRS virusE HEG AT WM FEEY MR, Bk
BEBKR 59 MEZ ok7lgd Uk o83 o8 712 A9 Wik Kk
SE2M FED MEE 2%E=2 EEstoor 744(30~250g) Aol 2
3o, MivEmRE Yad JEO £E®RV tsdn & 5 A

Wurr(1972ix EZ2A49 B A7)= 32~57mmet e AL 3z
2 o]l 83t= ol AxAde] BT BNERE AT HRE KBS
BANE 7 doy, MERY, ER TR T g AN EFol H

£

o AFW(dry-rot) ¥ gangrened #AEEL HA g It a2 x

k>

AARE @A 7] faNE a5 P BES AARAL, HEERS
£8 F/AAYT BE BE EERE FAANA 24N ZAdGD &
o}.

g H, Gregory(1956)% 15 inch 2719 4 A= RA—3 2719 Y&

7

42}

ZEol Hldto] BKHANCH BE Yol 21 Y A7 H&5-E2 HEBE
of e YIEMmEY B 42g0] I HHAMe R RELFADL K| %
(1978)°l o st 2 &7t YEE WA K& A BRod HENMO
Ao YHE R 2E 30go] HF KENHA AVEA REHAOLH
a2 RS AvldAME g Eme RERA FAThi dH .
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Fig. 14. Effect of mini-tuber weight on tuber weight distribution of

seed potatos in field cropping at 90 days after planting.

o)AMY mEHMEAN A ED JMEY H7)7F 3g olBold K H FF
FAolA 2 o] & AZBFH o7}t UMY, 53] LA P& 5+2¢3
7Neg 4FIASH FRAAUAEAL 30~80g HHAd ARA AN HHEKR(2
H1d)ol =% FHEE ol AR LEd 717 HEYE Roez AAFYH
Aot wehA MBS NEEY 277 5525 A AE SR LEY 5
A= BEEW LESYS ddEY.
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V. EGE%

AWRE B4 AT ABEE HES 7 ARES Bussl 95
RS AAY, B0 pH B0 ke SME BRED, SME
HEME 58 T390 FAAN S4H LRES TIANA Al
dol £FH R KEEE RHIAOW, ARES BEHEE W/ 9
HAH W FREE T BaEe WS SFHAT

A PRT KBAES BAT ERAS AAUEe WEM AR
NFT %R 3 4ol (Scoria) 2 Heol= 5 smammhol ¥ shol &eFstelch
THE® OAM) AR WEMS NFT REHR Solsh Uehol
E 5 WARA Mool 25N LY 4EEE YHURen, AHEME 2
4% 3 Aol= AR VAU WEHFRE THE 0H FEo
65.4cm, BEZA%7 13N2A A3 BT 59 AF4E 67H42A 7
% wob FAAM] 9@ A3 ARA Aal AP HRe AAdold
9.

ook Be MET E £(1995)0] Rn@ va e pAL WTH B
Bafe EHRSEC RES B BAdl 2 49 027 GEo B
B AANZ A7 2 97 £3d 2ol UEys Rz ga.
med 2AYAY S§ENLE ERAA dd 289 wwe 2ugos

i

N FrE F48 U ZQdc JFAYL Be] U™ ez AR
9.

4 FRAMA EHKO) pHE 352 22UL U SHEHRA HEM
A Hoz W H=d(Wan %, 1994; Cao® Tibbitts , 1994), ¥ A] & o A

E PRERR pH3.0 M A B o]FofHA HaF 208743 F3
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¥ 718 RAY. 2@ 2& pH AgddHe AEKE B GES &
ol HFHo2E 2AAFE F/AIE £A0 HAUAY. agm gL
pH Mo FZAFFol A Yelged oe 7Foz Hoge
pH 65820 REHE B olFAAAN AN £H T HM Fus 7}
TR/ dEoz BTG,

ol¢}Z L AFA}E Wan (19945 FAIY I pHFEE S YA Ho =z
pH352 23 & W AAF7 dASA F7He0n 39 o§ FAsd
FAG. o]k o] pH3.0 I pH40 X9 BUA4 JFAE YAHOZ #3g
gozAd AAYGde] MEA o|Fojz AL FAAo Rye &4 ¢
3 NEM7t Stress& VLo BA HMYER £EAHHE YA Z7))
A AAYPAHe] 2AHALE A2 ARG,

A REBREAN NG £E o]88 F UAe IR k@4 E
7l M E o= AE AV BEHNE K#dd 2 Y4Y HEE
o2 YEZHE FW3 e o v@gAdgn Ygdg.

& F(1997) MER#LAN BAE JBEL I7182 L8] Au g
A3 5g A719 NREE HoE 30~80g A7 MEHS M/ Bo} NP
2 At @AY Aoz dAETGn Y.

G, ARARANME 3g UL 3719 JHBES 108 MR KRT Ao
3~10g 2719 MREHIT BA BB/ 2 AR AmEE 7}
T8 ez BHAJ(Y.

HBAMHA %ZHe] 58 dMods BHE AEJE FoU #Y¥ MWEEHE 3
A AL FAAo 3Kk, 4k AEY A H4£599 AAudgel 288 B
o] &R ool 3g kMo Mol Wol BAYOZAN 281 BE
EE dotid Aoz HHdr),



MEA936)L EXAuolx Hate] HEe Wol i 20U F-E] 25U Apojq
W LR ¥499 w4 1x AEE A9 EREEE o 80~
90% REE B, 4 1k WHEE 5-20% ol H7Z¥Pel AAn
o BEE £F K A39AY KRS wEEG T At 19
Y & FAdAu AgAME 3k, 4k BEANE Wl R Ho E%A
W o= dold A eyt

a9 £FLS PgAKo wEHo HBEEEAANE: 22 AW &5
A eddte] olFolAme NP} 2W YHAF] EmL 25 2
Ao KBE & Aoz A .

A FAAMAN BAHE 2NHL A7} FFey e 2 7]
HE BHF HEL 1ghll TS #MEEol 282 A 15gLl EQ1 Ao w8
3~5%° BT ole EFAuol v FrRe) F4zHo fasn
E ETIE dAL #E 4 274 Wl HREAYL How Az En,
FAAuAN A MAAE XY AP LY HBRE BEo| 245
Fob 1g ©l3h& 89%, 33~T7g2 10gol A& 100% HiFo| = r}. BE R
& RES) 2717 SgRMES 2 LIFHD SghlES 24 LlEolgle. 1zl
A 2B 277t 3goldold A& £FWAM 1 oMo & A
2 Aol7t Ax gkew, 512g A7)} 30~80g A7 WA A Ao
LEE DS

K ER®A = SREY Asd BAYS  sucrose®) ol e
°le 71l ZAAge wa FAZA2EHAYG. glucose?  fructose= R
ol A77F L Zlo] KM% AMIY ABYo} waA 2 o) 42!
HaHED Qo

42 BEAA  sucrose, glucose, fcuctose 59 Y FHA spo] = R
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B HE B obUt Aui7IRF ] REEGN dAMME 4 = U
3 3t o}.(Arreguin-Lozano ¢ Bonner, 1949)

AAFAA = AAES BMHSE 3te MR s g Ada A4
of HAY JHEE ALE HHLRZ KFol X3d FuldM HME MK
fEXE7] dE @38 A} e FZFAHA o7t dehg F gl
g BedAn.

A F7A ARt ALY Lol RFAN VFHE thAld FFE A7V B
o] W& =AY (Arrrguin-Lozano ¢ Bonner;1949, Burton ¢ Wilson;
1978, Davies;1990, Samotus %;1974) BEKEAA AU NHEE o
A= & vrl Ao BN ARARES BRASAA AdE g2 H®
o nYE WLV HF A= BES REIA AT AH HEK
< W BRI 3§ wel sucrose §H LS WA HE ¥A glucose,
fructose @0l Himsto HA EEE BmAAG. olgt g AFYE
PREY A7 AL ALFE # dAZ 4 JgHo BHFE AR
Fom BFE AT BB RBAYAAN #HF2 BHHE B BR:
sucroseol 32 A X HE=Z BAHAE 2L glucose} fructosedt=

2 ¢ & A
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VI. % %=

REHES T3 24 R ABEEFES 1 FHES By
Hote] BEHKELAR, - pH BT KE, EE KRB, 5
o EHEHE X KEBHA NRE KEH® AZ7Nd de BEFp

B e RANDL 5479 298 B 38 2o

1 BEEETRA 98 297 g4

AgFe Ada B2 432 ®WBHH Kol NFT HRold gy
Aol vgte] 453 wHom BA5= NFT Ao wetoh
HgolE,

7F.

Y. AAF 90 FRAATE EEAANM 671702, NFT,
FolmMAA B} @wko

. 3g UES MESHE HEMO 727%E, NFT, HeolE, $o)5 1
ISR {g=

vk perlite gl 4R
o] £EHAY.

PRES RHBEEC Mol REY WH

2. BB&EWKS pH BT #eholl A3 MEHK

bR E BFRS I dL pH 322 10712 Ha oA #e Had

0B7HA = HEA Ae #Bmg BRI
. e} pH7 R E&45 BAF7 F7isel N AF ko A
AEST Eoo.
o ERE& 9B FIF MESE pH 304 PN 72102 MY 2k

o
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1238742
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