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Summary

Jeju island is ideal for growing which allows farmers potatoes.
One of the benefits 1s the winter culturing pattern which allows
farmers to ship at off-season from April to May. At present many
farmers produce seed potatoes for the winter culturing pattern. As
such it is necessary to develop suitable culturing method for winter
culturing pattern. In order to prepare storage systems which would
allow shipping farmer’s time, the storage method of potato seeds,
the period of storage and the time of storage was investigated with

'Dejima’ and 'Chubeak’. The results was follows;

1. The characteristics of the shoots varied according to the types of
storage used. The number of shoots produced the highest at
storage of 4C, 2 weeks after harvest. The length of the shoots was
7~9mm, which was suitable for culture, at 2 weeks storage at 4T
after seed greening for 2 weeks. The number of shoots produced by
'Chubeak’ was greater than that produced by ’'Dejima’. The number
of shoots was low when high temperature storage such as incubator
and plastic film house was used. However the shoots weight was

heavy because the shoots were long and thick.

2. The weight of tuber was reduced the most at 25C, the longer the
storage, the lower the reducing rate was. But it clearly increased
after 1~2 weeks in common storage. And the reducing of weight of

'Dejima’ was higher than 'Chubeak’. The lower the storage tempera ture



was, the higher the shoot number and the shorter shoot length was.

3. In storage of 25C, at which the shoot was sprouted vigorously,
the sucrose concentration was reduced greatly but glucose and
fructose was increased greatly. At low temperature storage of 4T
for 2 weeks, in which the shoot sprouted well, the sucrose
concentration was reduced greatly but glucose and fructose was

increased greatly.

4. The change of ABA concentration was very low at lower
temperatures, but it dropped hastily at sprouting time. The low
temperature storage at 4C for 2 weeks after greening was effective,

because ABA concentration dropped sharply at sprouting time.

5. At the winter planting, the germination time at the incubator
storage was shorter by 10 days than others, but the germination
was not uniform and the germination rate was the lower than
others. As for the time needed for 80% germination at 2 weeks
storage at 4C after seed greening, 'Dejima’ needed 16 days and
'Chubeak’ needed 15 days. Concerning the time needed for shooting
rate for 2 weeks storage at 4C after seed greening, 'Dejima’ was

89%, and 'Chubeak’ was 93%.

6. The -characteristics of shoots at in high temperature storage
facilities such as incubators or plastic film houses. It was
characterized high shoot number, with a short and small leaf surface

area. In low temperature storage, the number of shoots was a



smaller at 2~3, but the length was greater and the leaf surface area
was larger. The low temperature storage was the most effective for

culturing because the fresh and dry weight per plant was higher.

7. The total yield increased by 8~10% at low temperatures. The
period of low temperature storage was effective at 2 weeks because
the total yield was high and the commodity rate of 'Dejima’ and
'Chubeak’ was 87% and 89% in that order. The storage after 2
weeks seed greening improved production more concerning the total

yield and commodity rate than storage right after as harvest.

From these results, we can see that low temperature storage was
effective for germinating and improving growth, total yield and
commodity rate. Therefore the low temperature storage after 2

weeks seed greening was effective for culturing potatoes.

_iv_



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

List of Tables

Morphological characteristics of cultivars tested «««««weweeeeeeeee 9
Chemical properties of experimented SoOil =w-ooeeeeeeesseeeeeeeaenns 10
HPLC analysis conditions for free sugars and ABA

concentration in two different cultivars of potato =« 12

Chemical properties of experimented SOil -w-ooeeeeeeeeseeeeeeeeeeenns 15

The effect of storage types on sprout growth in two

different cultivars Of pOtatO ...................................................... 17

The effect of storage types on ABA concentration in

two different Cultivars Of pOtatO ............................................. 25

The effect of storage types on emergence in two

different cultivars Of potato ...................................................... 26

Characteristics of growth by storage types in two

different cultivars Of pOtatO ...................................................... 28

The effect of storage types on tuber yield in two

different cultivars Of potato ...................................................... 29



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Changes of ABA concentration by cold temperature

treatment period in two different cultivars of potato - 33

The effect of cold temperature treatment period on emergence

ratio in two different cultivars of potato =-----seeeemeeeeeeeeeennns 39

Characteristics of growth with cold temperature treatment

period in two different cultivars of potato --=eee-eeeeeeeeeeeess 40

The effect of cold temperature treatment period on tuber

yvield in two different cultivars of potato «::----ssseeeeeeeeeeeeees 44

The effect of cold temperature treatment time on sprout

growth in two different cultivars of potato «--oeeeeeeeeeeeees 45

Changes of weight loss of tuber by cold temperature

treatment time in two different cultivars of potato === 46

Changes of ABA concentration by cold temperature treatment

time in two different cultivars of potato ------ssssseeeeeeeeeeeeeeees 52

Changes of emergence ratio by cold temperature treatment

time in two different cultivars of potato ------sssseeeeeeeeeeeenees 53

Characteristics of growth by cold temperature treatment

time in two different cultivars of potato ---ssoeeeeeeeeeseeeeenees 54

The effect of cold temperature treatment time on tuber

vield in two different cultivars of potato -«reeweeeemeeeeereeee 56

_vi_



List of Figures

Fig. 1. Scheme of extraction and purification for ABA analysis <=+ 13

Fig

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

. 2. Changes of weight loss of tuber with storage types in two

different Cultivars Of pOtatO .......................................................... 18

. Changes of sucrose concentration with storage types

il’l two different cultivars Of potato ........................................... 22

. Changes of glucose concentration with storage types

in two different CUItivarS Of DOtatO ........................................... 23

. Changes of fructose concentration with storage types

in two different Cultivars Of pOtatO ........................................... 24

. The effect of storage period on sprout number in two

different CUltivarS Of pOtatO .......................................................... 31

. The effect of storage period on the sprout length in two

different CUItiV&I’S Of potato .......................................................... 32

. Changes of weight loss of tuber with cold temperature treatment

period during storage in two different cultivars of potato ---- 33

. Change of sucrose concentration with cold temperature treatment

period in two different cultivars of potato ««-eeeeeeeemeeeeeeenns 35

- vii -



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10.

11.

12.

13.

14.

15.

16.

17.

Change of glucose concentration with cold temperature treatment

period in two different cultivars of potato «w-sseeeeeeeemmeeeeee 36

Change of fructose concentration with cold temperature treatment

period in two different cultivars of potato «=-seeeeeeeemmeeeeeee 37

The effect of cold temperature treatment period on fresh

weight in two different cultivars of potato «-eeeeeeemeeeeseeess 41

The effect of cold temperature treatment period on dry

weight in two different cultivars of potato «««e-eeeesmseeeeeenees 42
Changes of sucrose concentration with cold temperature

treatment time in two different cultivars of potato ==« 49

Changes of glucose concentration with cold temperature

treatment time in two different cultivars of potato ==« 50

Changes of fructose concentration with cold temperature

treatment time in two different cultivars of potato ===+ 51

Changes of leaf area with cold temperature treatment time

in two different CUItiVZ:l]_”S of potato ........................................ 55

= viii -



A (Solanum tuberosum L.)2] 92X = dolw|g] 7} obglx Atz o

f

4A7) 7ol e s e AR FAET evetds 18249 vk
Aoty Adefe olF 60dtiztA arwkek I RofEmE o]-8Ho] shor,
09 W= B, 80t TNt ojFelE tYd sheaige weE
o]&del gL, AT IHES FF tmo] Ad P FulejAo
AbE] bR o R molxwlA Azrme ddeld AFAE gAke] 27t
Fo ol mel A A gakgo] AA FrFskAT.

AFEE 9t7]2e] 15T Wel= Z7]% v} vlalste] 93t 7]&o] 4T,
19 Ft7]22 10T g wom, M7t v2lA g 7Ikte] 2702 = 419

180, =32e] 2004l Hlal Aol 4~5¢9] ykilllol = k2 ko] 7hsdt £2

AFeol ] ZAs 24402 AnjstAl B A7l 1965d HA HAF
TheA ARAIE S Ao, A7E S B taE R A Aoy et
Aol A Arkste] &gt SAE o] &3 AWk ® Euls FAlsirE, 1980 d o
STHHEE Al A Abge] FoA A AlFe] & &4 2oz ]It
HAE AFste]l e5d AE vae AAEoR Bz 57 o] 25(th

Aol A Az wAu, b, AeAz P2, FAe
1,00OhatH€17F Auje=dl, 1€ SE5E 39 274 d5sto] 69 - S0l
Tt Agor dF = FEEeR Fdteta, 2 Ut AAME A
TAEoR SRAT THeAlE 78 SERE 98 AerhA 9Eske] 109 ek
FH ol 53l 3¥€7HA] FFete o2 A 4,000~4,500hac] i, YR+

AAME THZ ARGEA 22 AACl wet Fstetal ok A A=

0
N

rl



o
o,
of\
M
n
a
o,
ox
M
N
Y
k2)
ofN
_O‘L
Q
=~
o
to
_O‘L
Q,

2

steiH 59 A Sl
atsh= AuizE o 1500hae] AuiE a Qdvk 2001 AlFA S 9
AGS AHEY, FAPEAS 6019ha0]al 7F A ¥i3,904ha(65%),
A& AW 1,345ha(22%), A8} 770ha(13%)E *FAaFar A TH(Eh, 2002).

A Auel A 7 a3 T AL, FAE ZIE AP HEglol

0,
4
e
O

e
2
=
jus)
_
ol

FrAsk7] feiA = A Hol S HEAS] St wekrvlE & AET AYE

SAG 2, FE 2 B4z du zdstelol @k 3 Wge Holgls

ol AdE =M curinge] AlAHEH

o]#13t curing HAHL o] 7FA Qe o5t HfHEd, 53] 2=
F57F 78 89dlo] Atk BE g ¥ 25 AW {5 AojA|a, A xHe
AR AEAFTOR Wste] BIELHIE FoARRE F8 F Aok 2F AHRE
curingdlo] F7] 50 E2 Wadk Aol T Ao FR3L Ak AF 2t
BHE 0~10C AEAR F&, A7 AdEAe] wel =1, Ittersum 5
(1992)& AAW LA ikl o] mAY AZoA Aitd A B
A A Aol whe] HETha
ol XHEo], WoldFrt dEEE T AFo] WA= Aol gtk W=
5C olgtell AR A= w9 24, wWol XA, AHe] BHds 23
g FAE 274 5T olstellA A&ttty 9F Hol A= 22L&
ol Zo] HlEA st Kawakami(1952):= FA19] /B S w7 7t
T &4z 3 8 Fo HEH Az w2k B3 $A4 9
Ay MES FHae $9 Algte] ARdes JddAva el

A A FEAbE Y] A wslel] wE = lEle] mwsie}

Y

H
N
N
k1
lo
o



Fol A g

i
Aot 19999 nR@AAN PG} FFow o]

fife)
o

IH
ofy

Hn

3

=
o

(Kih)

=

o

23|

o
o

X
il

1)
=~

ko] B A o)

ol AR

°©

ar
=

g 7N
7 Fo Exo=

1

o 1o

Sz
=59

Z}
-

[e1g
=

Kb 2}

-

1

gomn @i

i

b

st gl

S

ol =LAl 7]
ol s Aateide] wstix Byala x|

$4o8

=

o

-

T

3} ANF

2=
=

A} 7]

1

k)
pEA

e

olAY AFAAe] ZhAA )

0
e

e oo A%

)

AU AAZD AQujr)E FHo] mn

)

R

AFA A M == A el =] AL

3o 74

AR 7]

1

k<]
hEA

At FuESe o)



o. A4

o

WA o w Ak Ao FHe WA FH(rest period) ¥ A FH
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Gibberellic Acid(GA), Abscisic Acid(ABA) % Cytokinin ¢ &
o] sle] AAFA T} (Perennec and Medec, 1980). Rappaport®t Wolf(1969)+=
GASH ABA kel ol olste] Ao Fwol AAPHL splom,
Lindblom(1966)2 #HAF wo}e] A E LN ] Indol Acetic AcidIAA)SH
GA®S] &l osto] AAFdArta a3t

Kike] 88 HAHS EFEC w53 =o}# iL(Nishiyama and Tagawa,
1960), AEg=Fo] At HA sucrose EFo]l S 71k (Denny, 1930), ¥l 2y}
2o AastgEe] FEE 553 Fvketes A2 delA v (Cortrufo and
Levitt, 1958). T3t ¥ 7o st ¥ olyg}t amylase®} phosphorylase 5 <]
A= YAs] A H(Nishivama and Tagawa, 1960).

ol S 98 A AT 15~18T0)a, o] LE/AE 229 F7he9)
S ol A =7tk 319 oM (Megee %, 1936), Burton(1965)& ®olE 94
gt = Q= oA AFx=rF 10T Btk vl 9131, Short2t Bonner(1970)+=
20C o]de] Aol A= Qdle] wWopddo] AAldvaL ity e, 4T

al
ojste] emelAE Yol wHHOoR AANAW HAY FHo] wg Hrim



3} tHBurton, 1975 ; Classen %, 1991 ; Patricia 5, 1991).

Ao A8 ATl T SRS Fote] SRl dadth Kim(1996)
ojat AF7IZF T AA ] HEES AAEF A& 93 3 Bt ¢
sttt sFlom, A FH ¥ Wi (starch) 7o) A2z HET AF 7%
EAE9 #8007 sucrose® W3F 1L, sucrosei= THA] glucose?}t fructose®
7VrEs] Elti(Vaughn and Spencer, 1993 ; Watada and Kunkel, 1955). ©]2]3%+
BELBUIRS 5o A= F3Fs Bol whe=d], 7TColste] A2oA Adstds
H @ol WA, 10Tede 2rdAe F5Hol= o] Hou Wots
AA A K&l FEE F7Fe] Y<le] HFuk(Barker, 1936 ; Verma &, 1974 ;
Dwelle and Stallknecht, 1978)aL 3tth 7=} A% 5 ETFe] Wsh= gol&r|=2
FHO & S¢S 58 355 T4 dojdtta sl e (Dogras 5, 191a ;
Dogras &, 191b), 92 AF2rel =2 AUlgEdis 50 Yol 1dE&]
DA A =IRdekal ®BarskitiForbush™t Brook, 1993). Burton®} Hannan(1957)2
Wolzt = HAo] WotE AAS AHRT 4~5wiyt FEF FFA7F A, wHole]
FHoA FAHARgel g i EAo] A FHA Bk 100~150My ®Thar
3tk Vand Hartmans(1987):= = o}2] peroxidase A3 HEEo] 3742
PobsHd WA FAAAVE dvkar slen, AT TEHAE A%
ojuvf ¥ YA AFHe] fste] @S W=t SF3th Butchbaker 5(1973)-
Aol AGFAL dae Ad2mu A Ada 2R3 Aol o, A
Feths T Ak, 37 fredReke Aol Yrkal siith Wole] Zolrt 2mm
b 2w EAAHow A AlEo] FriEval skl =dlttersum 5, 1992),
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AAAE QAL 6Tolste] Aol AAE ARshd IS A8 Sk,
Ao A= AEol Srbek=d, olgd Wl Tl o7 BRel AR

Amylolytic enzyme°ll 93t GO mRE Hid FA o 5343 HAAo] st
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(Coffin &, 1987), Ewing 5(1981)2 A&4% % 19T
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olgH =], 1 T AHlEl™ vhfke]l Aadrt 7P FElskAINE B <ol et
ASHE 2AZE SFAAA 7 Gl AAHAY, AAe]l Ak FAW 5ol
A4 dert =1, GAE A3 AAE FAR o] &siis W 71@EA7F dgE
AEAel Holxl= So ZAZE A EH A, 1998 ; Choudhuri, and Ghose,
1963 ; Scholte, 1992 ; Kim &, 1996).

FHET AAEE 2F B 1 o] 4TE A4S v 37 ZEE 18~25T A

4

WA ol A ZbA A, 44 Aol 05mAE AekA Aol Holo
Fas §7 SARES PABL

Abscisic Acid(ABA)= 19494 ~=¢91e] Torsten Hambergoll 2ol 712} 2|7 2]

Sz thge] 43 AstEdel Fstu ek 2L WA old, ABA ol
2aNS W W7ol ol 2ARoER ¥ Hutorst Fuo] AP welol

Aes A HAdo dA7A AA, EFAUT, dFUT 5 oG9 A
G2 B A ABAZF 1% BExata 9go] ey drHE

Mielke 5(1975)> ABA7} 3tole] FHE& ZH3tH, Rodriguez 5 (1988)
Mol A A7 ABA s AN =], 49 Axd wrb 7P A,

1€ ol ABA shaFo] 74 @kl B skl Krauss®t Marschner(1982)+&
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1. FAAE
AR 19999 ~2000d AlF=sdrIEdolA Faskaith
Ade il 22 FF52 “AHi(Dejima)’ et Bk (Chubeak) o2 3 E)
(L8 A5G 8%, 1999) Table 13 2t} 19999 10Y 259 &%
Tu T4 7heH 12045g9] Bk ES AEste] oF 273 KbAIZl &

WS delstel Aestarh

Table 1. Morphological characteristics of the cultivars tested.

Depth Flesh
of eye color

Seed Tuber Flower Niatirity

Cultivar
source shape color

Dejima  Jap. '76” Flat round  White Late Moderate  Yellow

Chubeak Kor. ‘99" Flat round Purple Early Deep White

2 Dejima was breeding cultivar at 1976 in Japan.
Y Chubeak was breeding cultivar at 1999 in Korea.

2. AP A7
Al A (7)), AAdar, vdeke-2 d2r)o AASkTE AA A

AT 277 ML F ATAA 2% Bk AT F Aol A Zelo]y]
of Faolx AAFHAL T Hokol SolrlEs Ryl vy



S92 AgTE oFu Bl f udskgavle] AEHe MY Aol A5
WABIL, SR AR AAshel gl REWA waslelh Fe

AFTE 25£05C 9] 7|yl A Baatgc
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3. AENL
AgPAEE Aeld FAE %E 790 AW 0gsle] 272 Austel 3o
dostar 4Abgo] =& oA Adds & HEiRAIZ ¥, 66x20cme] (A=
19999 12€¢ 24 =X o sttt olu] ddHS Fal JAU FEol
sebstll amsEo] WA #E gES PAE $evt gonz Auwo]
Fwdl AFHA e A2 AASFAGCET A, 1998).
Table 2. Chemical properties of experimented soil.
pH O.M. P205 CEC Exch.(me/100g)
(1:5) (%) (ppm)  (me/100g) Ca Mg K
5.8 175 38.4 29.8 54 1.28 0.61
19994 129 249 9% A B AnE AFel] ossy B4 BAH

3 A Ho| FAU3 Eoko]9tH(Table 2).
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4-1. BF3F Hetk

Aol 3mmeold Ak RS iR Bl Wol&e FXANFS| e
ol Aol Hl& 8 FAbstal, Woldolel Woly F& FAFEH
4-2. TA 9 WHEEK

AR Aol FAo FAZ 7|FoR 149 HAow AWYS ue #EAS
ZALSF AT
4-3. Y3 &F A3

A M fEd i 0% olere-2 3242 (Boiling
water bath)ell Al 3A17F &<2F 72t 353 th3 o IA|(whatman No. 2)%
oABAA EilE e & EReAT o] oAFAE dAF FHst] Cis

Sep—pak cartrigeE E¥A1Zl ¥ 0.2¢m membrane filter= ]33k A|5oHS

1%
rlo
=
=
S
P
o
>
ol
e

1

High Performance Liquid Chromatography(HPLC) %8 ks = 3}t
219 &2 HPLC(Waters 510, USA)E AH83lo] Table 3.9 #Ax71o=
=3t o, el TFE 29 Chromatogram< H|uldto] A &3kl t)
T3 {83 EF¥FS Sigmarl AE<Q fructose, glucose, sucrose=
ARt o, fmEft S St BEEAS 7 Smg/100me,  10mg/100me,
15mg/100me, 20mg/100me &%=7F = A 32 FF5E A5ttt
4-4. ABA #F ¥
ABA 42 T43x% Agd ARE ABA 248 FE87(90%
Acetonitril + 200ppm BHT/ /)% F%3F t}S A3} Ethyl acetate®
SujEd 9AE HAEHAA ABAE Fig. 13 #Zo] &g - FAlste] High
Performance Liquid Chromatography(HPLC)® 4 #slit). Fig. 19 #}4S
Fa AL HFT WS ERT TS 02um membrane filter= o] ¥gk

AlFZHE HPLC +9Y8 ie= 3t9em, Table 3¢ HPLC(Waters 510, USA)
Bz tre=dY FE+ 2.5ppm,

dow AAaeh. A 4L 9
)

5ppm, 10ppm, 20ppm WAl ZAletdar, ofw AR8E ABA Al°F2 Sigmart
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o

Al F
Table 3. HPLC analysis conditions for free sugars and ABA
concentration in two different cultivars of potato.

ABA

Free sugars
NOVA-PAK Cis
3.9 x 150mm

Parameter
prevail carbohydrate Es
46 x 250mm
Uv 254nm
(Waters 486, USA)

ELSD 2000
(Alltech, USA)
Buffer complex
CHICN =2 :1

CH3;CN : Water = &0 : 20
gradient
1.0mé/min

Column
Detector

Mobile phase
Flow rate 1.0m¢/min

20u 100 P 2010 100 P
(Auto sampler) (Auto sampler)

Injection volumn

0.1M phosphate buffer (pH 2.6)

afol

HEL(SF 80% = & gt
o] AP T

T(EAAFH =dA7HA
S EE(]

ol A

o&i

=
3 =
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Sample

902 CH3CN including BHT 2000ppm

Extraction (4C, 20hour, Shaking incubater)

Centrifuge (3,600rpm, 10min)

Evaporating

Extract

Hexane fraction

(discard)

Ethyl acetate fraction

Water fraction

adjusted pH2.5

Ethylacetate, 3times

Water fraction

(discard)

Evaporating

Cis Sep—pak

cartridges
activation : MeOH — 1mM HCI

elution : MeOH 2mM HsPO4 = 5 0 25

Analyze

Fig. 1. Scheme of extraction and purification for ABA analysis.
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Table 4. Chemical properties of experimented soil.

pH O.M. P,05 CEC Exch.(me/100g)
(1:5) (%) (ppm)  (e/100g) Ca Mg K
59 19.7 57.2 36.0 6.7 1.6 04

WA muE dEety] g8 A% d

U]x]—’:— o 3

1. IAA=
T2 2000 ~2001d AlFE=FH7IELANA s A FA S
72 EES SAh(Dejima) @b FLEI(Chubeak) 0.2 HEjZ] EA1S Table 13 7t}

2000 114 TH TAM T 12045g¢] AP ES AHst]

=

>

109 3 AN 9%

Abg-3heeh
2. 4¥9A g

ARLEE 4To|H, AR e 272 oo, AFAVE Dasl

A, HE 47 AL



A7 E AR $A= 3 A 30guliele] Arle Adste] FFo

Fraia o] =x ZolA AvWe & AFAY F, 65xAeme] Ao

I A BEFE olstehd SAS 43 Zake= Table 40014 He wkeh Z9ith

Al gl a5 e A 19 2o, Adae e 12052 sho] W

A7) A9 149 FoE Aol
Wols, FAe PRE & 2ASh =¥ MY EnE grsb] 9

ik 24 R RAWWe 49 19 gg.

o,
Ho
A
4>
o
oX.
o
BN
>
=)
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A 1. ALl me A9 54, AS3 3l v %

1. ot 54

K’ ek EEE S

AR SOl W&

il

il

al

E=ME 53
ZA}EE A= Table 59F #9ktt.
BE b gdojA w2 AbsE 10~117] AER #iife 2

spo] Lpm, Zizte] ol A o] FHb a eleidlel i

A% 2% LIS F AeA AR

H7b AR,

Table 5. The effect of storage types on sprout growth in two

different cultivars of potato.

Cultivar Storage sprout No. sprout fresh weight  sprout length
type (g/tuber) (mm)
Dejima Ware house 5.6¢” 3.4d 14c
Plaﬁtic film 42¢d 5 6¢d 22b
ouse
Cold storage 7.7ab 12 7d
room
Incubator 3.4d 9.6ab 35a
Chubeak Ware house 6.0bc 3.6d 16¢
Plaﬁtic film 43cd 6.1c 24b
ouse
Cold storage 85a 14e 9d
room
Incubator 3.1d 11.0a 36a

2 Mean seperation within the same columns by Duncan’s multiple range

test at 5% level.
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Cold storage room Incubator
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=
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0
0 14 28 42 56

Days of storage

Fig. 2. Changes of weight loss of tuber with storage types in two
different cultivars of potato.

_18_



1=

T

°©

Wot:7h

-

Incubator®l] 4]

o] &t

==
o

o

ShATE ey A=

b

Hel o Wopol

Wol 57k 37 o]

l

e

2z

]

-

o &= e oA

st A

A 2]

S

Agel B 1~84 W= 7

1o

=]

T

o,
AL Aolx FrobA o}

ole] ¢

o
=

LHER T

dojk wob FAk W=t

=

=

A}
] -

ol

=

o] A7 A3H(Park, 1993)9} ©

4 Wobge 7~10mm
At e A5k gk

=
T

Jo]
Aok A

71
]
~

THAY. 28y 25T

)
I
=

-

LHER ST

=13
-

)

Jobri wekorl, Wept 7t

= o
A=A
) .

1e]d 73 <]

T EEL 110gow T ¥
A

2]

A
Ao A A A

Age dedn
A

oA 3

o e N F T B ok o o W
Moo 3 om T W, @ XA
¥ ® o o om MO8 o

£ 5o g X _ X 7w
"2 s XaTr oo e
o) | T 1 rl o ‘nLvﬁ o
Mo U o o L. R AR nm _
W W N M o
- . At E = ,Nro d_ﬂ X <t
X i ,.ﬁ_wo ~n H_W ﬂE < ,u! Wv_A.o
wﬂn___%yurwr%muiﬂ

- X 12 o
A U EE e
OM UJA 0 N ‘_.Wo 03 dﬁ ~ Erv
(NI 7O mm T o} % M .

X ﬂA' .._

o % MW JJ .o w.tu WM
¥ s oW ow oy v M og M_V_om
20 X2 TR ol T 4K
oo N Moo o
o L

P ox o oo KWW R
T o o Mo T o
T Tod o T T e
s s el i = z
= ~0 o P : o) N
o@ﬂwwwgﬂuaﬂa@om
L T CANCAI SR
o2 e B )
N = 5 M P A
I\ X0 o W 0
ww_%%ﬁﬁ1%‘fﬂ
o ~ 3 N0 R
L E P 3y o B A
i —_— LO i N @,A N
Poeop XoOU R oMo
b &M — ° & R %x 0 w_.
W C S W T oW T T g g
OO K Fm R o oI o % K
A8 2 W R OOFE oM oo X

_19_



e e e Wolrh AR EA Fatge] o) Rold WAFe] WaHl]

A7 F 149 422 sucrose T AAA WstE EAg A= Figo 3%
Zort) AL A F 28U7MA sucrose o] v FFsEA oL}, A vt
2 = 1,084mg/100g o= 2] @] 1,176mg/100gel H]3] tha A H A
25C AP e Aol 2 ol kel AA FrtstRod, =
szl wWoprt ool 429 olFol= AT AT 4T A=A
Aolel= el oJsf H7|3t F ghke] AAl STVSIAAN, AAe]7kte] St
o] & YA FuE FAX vl A A AlFEke] 986me/100g
7FAl AstE ek o]l#f sk WstE 71(1992)3 Van¥t Hartman (1981)el <] 3t
Ao el sugar AL 7] FEUES olydEt: w2 93] thA
A dvks Baeh fAkeE ARGt vdehe-2 A A= 27
T FrkstabrE A A sl A AEkglar, Wolrt ol o= F7]el 972mg/100g
Sekot, ‘oA’

3L
™
medt g Waks e AEE dEHlth AAdE 5ol AAke] AeAl

r }0

B o

2 il A4 e
(73 2, 1985), 7Colete] Aol AFstAS of A TS HFEAA 9
Tt A FUtE= o2 Harxo] th(Watada and Kunkel, 1955 ;
Dogras s, 1991a ; Dogras &, 1991b).

g & 149 ZH o2 glucose TFe] AAIA WstE A% A (Fig. 4),
A FFe A WA vdehes WA ATzt T dAsHA Frkska o,
Polrb o] Fojx= 429 o]Feol= AA FUhete]l Aol € Wi 242 234mg,
252mgo. & A e 184mgoll Wl FhFe]l Heol FrFHATE LYt 25T
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3 =% o] ¢ =kthBurton, 1975 ; Classen %, 1991)& B¢} A}k
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2] & 149 FFH 02 fructose el HAAIH WEE BA3 A3+ Fig. 59
Zekoh K’ FEe A9 B, videtsA, A2AE WAL AP x27]49

fructose o]l AA SV olF= MM SrksITE e 25T F2Ale =
Aol 781g/100gol A 142 F 146mg/100g0.2 b4 =LA Zrbsbg ot
Hasiurh Wobrh o] FolA= 429 olFell= vl SUFeERSlaL, ARt Euks
5647 Holl= 177mg/100g7HA S7kste= & =t A9 WstE yerdloh S
FEY A fructose FH Wk A oA FFH} A oY,

TR SEokt
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Fig. 3. Changes of sucrose concentration with storage types in two

different cultivars of potato.
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Fig. 4. Changes of glucose concentration with storage types in two

different cultivars of potato.

_23_



——Warehouse —#- Plastic film house
Cold storage room Incubator

200
Dejima

(o))
o

Concentration(mg/100g)

100

50

200

Chubeak

)
8

- 150
O
E
C
il
©

< 100
o
C
o
o

50

0 14 28 42 56
Days after storage

Fig. 5. Changes of fructose concentration with storage types in two

different cultivars of potato.
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4. ABA ¥

ABA $H(Table 6) #aA742] A5 A7k A2E 73 1318mg/kgol A
Aol 24 EAuri AP YRR Phstel ALt B 569 TP E
47Tne/kg o2 THE ATl Mel Gl thh wath wH Aede T
Aerrls ge Wabh wie Adov, A FoaRA BErIE
FE3 gasts AFoR 53 gobt AFEHE 2ARPe FFA) o)
27 vhebgth ol 5ol 2AA ehgd Aol ofshu, @opst 2] ol
FolAW 25C FeAeTE A - FWAA G izt o)

[e)
o
Buo] Wolrt WAGY] AAeE 420 FRRH dwaA e {9

s

Table 6. The effect of storage types on ABA concentration in two

different cultivars of potato. (unit : mg/kg)
Storage Days after storage
Cultivar
type 0 14 28 42 56
Dejima  Ware house  13.18 11.90 9.07 593 477
Plaﬁﬁc film 500 1152 5.46 3.90 368
ouse
Cold storage 1599 1573 851 416 315
Troom
Incubator 13.15 10.08 5.24 2.98 2.75
Chubeak  Ware house  12.18 11.32 9.31 5.76 4.60
Plaﬁ“‘: film 1007 1007 6.28 415 352
ouse
Cold storage 1541 158y 9,50 433 3.09
Troom
Incubator 12.24 9.12 5.92 3.16 2.40
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5. ol 54

Aol mhE s KT EFS REF T OmopyRe A At
Table 7 2Tk, Wl A% A7l HEFS] 40%7h Wokst A7, 80%7} ol

A7} 80%7} wolstd] 288 A5 ZAIAT

Table 7. The effect of storage types on emergence in two different

cultivars of potato.

Storage Date of No. of days required E ence
Cultivar first for emergence ratio
type emergenced 40% emegence 80% emergence (%)
Dejima Ware house 2. 14 17¢? 25bc S4c
Plastic film
house 2. 13 12b 21b 89b
Cold storage 8 16a 89h
room
Incubator 1. 30 28d 37c 81d
Chubeak Ware house ol 2 16¢ 24bc 86bc
Plastic film
house 2. 10 11b 21b 92a
Cold storage 5 7a 154 93a
room
Incubator 1. 28 27d 36¢ 80d

? Mean seperation within the same columns by Duncan’s multiple range
test at 5% level.

Wolg e ALAe T Mdses AFTAA BA Uehgeh ol Wol
gol Asshe vha thEd, Welrh wad 25T FLAFTE Yot v
=z

S ARk A 2 SAERT AYSEA okl b Rgkeh A

J{m
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z7] 92 25T & AFT7F g A vlal 10~159 7HF ko 80%
SR AFE AAdEASH, ol Ade a2oA AFEe] A
Mol AYAA Jdd FA= Beld EEo] HrdA HFEHEY F3HEo
wokthe Bal(Van Loon, 1987)¢h, A% 227l &5 SdS5E7F wsion
A 2k oY AF 23y =¥ HRUF AdHA HF FdEo] HolXn=
o2 AT AF}E(Gregory, 1965 ; Iritani, 1968 ; Toosey, 1963)3} #tt}. o<
Hls A2Aela-= 26T 332 A% WA Eos 10~159 7FHF S92 =AARE
0 AR 3~59 wgla ol AQdgE TP gob Bl dr|itel] U
Zde vehlnh 53 F5E vud] By R FFRo ) EFo] 2~3Y

WA EERG ke ke B2 54

;::’;
o)
|
iﬁ-g
s
rlr
4
=

Q
ofN
lo
5
i

)
-

st FHe AR ASEAES Table 8ol HiE upel Py &ES
ALAGT7E AE Soem, ‘FHE Memz H7F B FuAgTe] 48cme}
cmell HlE] Foj2rE AR ow, kE e FaAgTe] 25709 1.97)] ¢
Hla) B L3t~ A &9 Incubator A&7+ 3570t 4672 A7 w$
wokth 159 #Eimt A A2 A7 ‘WA FFL 3911ar, FH F
3,679 = 714 53 o, Incubator A= 2406emd 2457cn = §H A o]
ul$- Aotk dubdos AGeErt =STE AN Aol Huo| =dsie
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AR Ik AT WA FFY A AT 184gel Hlste

A& A A7} 239g 0 2 F 30% 7}

o] 147go® AA ke, ol TF FA HEZE E4E olF EHrE A

StAA A QR Ko Frle oz FuFH Atk AU AEFE
7

AAFNA b Az} w5

Table 8. Characteristics of growth by storage types in two different

cultivars of potato.

Stem Stem Leaf Fresh Dry

St . .
orage length  number area weight  weight

Cultivar
type

(cm) (ea/plant) (cn/plant) (g/plant) (g/plant)

Dejima  Ware house 48¢” 2.5¢c 2,924de  184cd 15.9de

Plastic film 5%ab 35b 3,462c  182cd 17.0c

house
Cold storage 50 27c  391la  239a  230a
room
Incubator 50bc 4.6a 2,406f 147e 12.7e

Chubeak  Ware house 39de 1.9d 2,628¢ 182¢ 16.4cd

house
Cold storage 4 25c 3679  227ab  21.4ab
room
Incubator 36e 4.8a 2,406 177d 16.7¢c

? Mean seperation within the same columns by Duncan’s multiple range
test at 5% level.

A

&

g
r

Jm

o
Ao wE 7 542 Table 99 2t} 10a9 Tl oA 4T
AGAETE o] 3269kg, WAE 3,054kgo 2 M d=sisith Fa
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AT vpdshg-2 ARl = Hlstd A Eelgler, incubator A 2T
A5e] Flo] skl FFS 74 FFEFL 2248kgo® TP Bkl AEE s
794% = vrol 3 7

T2 OF 800kgold Atol7b HEHE A BT 80g ol FEFE R dEE
2 4T A2AELAANA A dEY FE EF2 2903kg R 88.8%
WA FFe] 2614kg 2 856% 0% B Aol Hls| Foskdrh dwkA el
T S AAEEA ol FFo] wkow, T EFo] UA EFF

Hsl ofF 10%W ] = 5Fol Wkt

Table 9. The effect of storage types on tuber yield in two different

cultivars of potato.

. Marketable Marketable
Storage Total yield

Cultivar type (ke/10a) yield ratio
a
¢ (kg/102) (%)
Dejima  Ware house 2,787d” 2,291d 82.2¢
Plastic film
houkd 2,323cd 2,363cd 83.7hc
Cold storage
o 3,054b 2,614bc 85.6ab
Incubator 2,248e 1,785e 79.4d
Chubeak Ware house 2,943¢ 2,475¢ 84.1bc
Plastic film 2.940¢ 249 84.9b
house
Cold storage 3,269 2.903a 88.8a
room
Incubator 2,281e 1,829 80.2cd

? Mean seperation within the same columns by Duncan’s multiple range
test at 5% level.
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Adde 499 569 F WolSA(Fig 6, Fig. D AR o2’ E29
Wolsi= Fig. 6914 mizvlsh o] 273k ALARE A5 B Aelol wal Wk,
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Fig. 6. The effect of cold temperature treatment period on sprout number

in two different cultivars of potato.
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Fig. 7. The effect of cold temperature treatment period on sprout length
in two different cultivars of potato.
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Fig. 8. Changes of weight loss of tuber with cold temperature

treatment period in two different cultivars of potato.
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Fig. 9= A=A 7|17t8 79 7HF 0% sucrose el AAA W3tE A3
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Fig. 9. Changes of sucrose concentration with cold temperature

treatment period in two different cultivars of potato.
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Fig. 10. Changes of glucose concentration with cold temperature

treatment period in two different cultivars of potato.
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Fig. 11. Changes of fructose concentration with cold temperature

treatment period in two different cultivars of potato.
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4. ABA &%

155, 23, 35, 452 TRl 4Tl AZE o|F Aagaor naydd
A9 ABA $HFe] Wk Table 109 Zokth A7k A== A0S o 12ng/kg
el e Aol A7t 2 569 FHel= 32~39mgkgezw A FAsHlen,
BE AYelAM gEHom AAgTo= Tl Wshrh Aok
T FFe] ABATHES UA FFE o Ao, Al dEhd
Fo] Msh= vz FFdFS vERleh

R o~ <}

i
o

Table 10. Change of ABA concentration cold temperature treatment
period in two different cultivars of potato. (unit : mg/kg)

Treatment Days after treatment
Cultivar  period
(weeks) 0 7 14 21 28 35 42 49 56

Dejima 1 1207 11.55 11.04 983 8.02 696 548 347 3.35
2 1209 1163 982 895 780 642 503 325 3.18

3 1204 1148 970 837 763 635 592 474 3.46
4 1201 1153 10.06 9.05 794 7.01 616 497 3.89
Chubeak 1 1143 10.37 '10.03 9.61 843 750 596 3.72 3.25

2 1142 1011 944 897 7.02 614 518 329 3.10

3 1146 1032 960 891 766 632 571 445 342
1144 1029 9.78 899 751 7.04 596 492 3.86
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Table 11. The effect of cold temperature treatment period on emergence

ratio in two different cultivars of potato. (unit ; %)
Treatment Days after planting No. of days
Cultivar period to 80%
(weeks) 40 45 50 55 emergence
Dejima 1 45d”  466c  79.4c 84hc 19¢
2 6,3c 52.0b 83.3bc 89a 16ab
3 3.9de 41.8cd 72.2cd 83c 18b
4 2.6e 36.9d 65.3e 76d 22d
Chubeak 1 73bc | 57.4ab -~ 84.8b 90b 17b
2 12.7a 60.7a 89.5a 93a 14a
3 6.6¢c 54.6ab  74.1d 89b 19¢
4 4.8d 45.2¢ 65.6e 82¢ 20cd

? Mean seperation within the same columns by Duncan’s multiple
range test at 5% level.

EFE 2ARFS v ww WA FERY W EFe] 239 W
Lol FW BEe FR/Iztel WA FERG i grhs E3H 54
G FEE ol wAle] G o FolHy] W Ao werw e

(3]
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T ARAT FF M FER UA FFol 93%SF 89% = w5
B}

Msp7)oll AR WSS 2AE A3K(Table 12), 33 25 A2Ag A A
FEo] 56cm, ‘FW FFS MemP AT o A7 e, £719 A=
27 A=A T7F 25/ ~2 R Skt WA A 25 A2 FRol A
‘A’ FF52 391ler, ‘FW EFF2 3679z 7HE FEd Aol 45
AgAETE ol 5 27 AFol FAPA o] ] FHAA L sl =
#HaE A FF L FW FF AL S0cmet Mem, A4 2071, GHAL
747y 3443cr 9k 2941 = EF Aol Hls] @A T AFo] thh F ST

-1
T Ao AR, FEF0 2 AeolE dEhA fsken, dAlHq e s 37

Table 12. Characteristics of growth by cold temperature treatment
period in two different cultivars of potato.

. Treatment period Stem length = Stem number Leaf area
Cultivar

(weeks) (cm) (ea/plant) (cm/plant)

Dejima 1 52ab” 2.3ab 3,720ab
2 56a 2.7a 3911a

3 53ab 2.6a 3,796ab
4 50b 2.0b 3,443¢
Chubeak 1 42d 2.3ab 3,420c
2 44d 2.5a 3,679b
3 43d 2.5a 3,496¢
4 40d 2.0b 2,941d

2 Mean seperation within the same columns by Duncan’s multiple range
test at 5% level.
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Fig. 12. The effect of cold temperature treatment period on fresh weight

in two different cultivars of potato.
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Fig. 13. The effect of cold temperature treatment period on dry weight

in two different cultivars of potato.
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Table 13. The effect of cold temperature treatment period on tuber yield

in two different cultivars of potato.

Treatment Total yield Marketable Marketable

Cultivar period yield ratio
(weeks) (kg/10a) (kg/10a) (%)
Dejima 1 2,808¢” 2,371c 84.4bc
2 3,083b 2,685b 87.1ab
3 2,781cd 2,319¢ 83.4c
4 2,348¢ 1,812d 77.2d
Chubeak 1 2,913bc 2,496bc 85.7bc
2 3,292a 2,934a 39.1a
3 2,899bc 2,478bc 85.5bc
4 2,481de 1,909d 76.9d

2 Mean seperation within the same columns by Duncan’s multiple range
test at 5% level.
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Table 14. The effect of cold temperature treatment time on sprout
growth in two different cultivars of potato.

. Treatment Sprout FW  Sprout Length
Cultivar ) Sprout No.
time (g/tuber) (mm)
Dejima Immediately 7 49” 344 3
after harvest
After greening 7.2a 3.3a 9ab
Presowing 5.7c 1.9¢ 5b
Chubeak  Immediately 6.94b 5.3h 12a
after harvest
After greening 6.3b 3.0b 8ab
Presowing 4.5d 1.7¢ 6b

? Mean seperation within the same columns by Duncan’s multiple range
test at 5% level.
A A7 o5 Table 149 Zokth ‘A &9 Wolge EE
Aol A frolxtE yEtlen, ug o] A=A H-¢
Bolrrb A w3; & AA e Wolrt 37 gl dAdeAl FEsHEA
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Table 15. Changes of weight loss of tuber by cold temperature treatment

time in two different cultivars of potato. (unit ; %)
Treatment Days after treatment
Cultivar )
time 14 28 42 56
Deii .
epma - Immediately 2.2d” 37¢ 4.4b 654
after harvest
After greening 3.8b 4.2hbc 5.3a 6.0ab
Presowing 3.7b 4.3be 4.8ab 5.1c
Chubeak Immediately 97 554 3 6c 6.3
after harvest
After greening 4.3a 4.5b 5.4a 5.9ab
Presowing 4.0ab 4/7ab 5.1a 5.4b

? Mean seperation within the same columns by Duncan’s multiple range
test at 5% level.
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Fig. 14. Changes of sucrose concentration with cold temperature

treatment time in two different cultivars of potato.
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Fig. 15. Change of the glucose concentration with cold temperature

treatment time in two different cultivars of potato.
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Fig. 16. Changes of fructose concentration with cold temperature

treatment time in two different cultivars of potato.
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155, 257, 35, 472 T235to] 4T AT o]F iy Aoz Badd
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Table 16. Changes of ABA concentration by cold temperature treatment time

in two different cultivars of potato. (unit : mg/100g)
. Treatment Days after treatment
Cultivar ]

time 0 14 28 42 56

Dejima  Immediately 59, 1943 744 492 337
after harvest

After greening 13.88 12.04 8.12 4.46 3.16

Presowing 13.91 12.50 9.63 5.39 4.48

Chubeak  Immediately =157 1579 737 460 315
after harvest

After greening  12.77 11.43 6.64 4.05 3.09

Presowing 12.68 11.77 871 5.26 412
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2ogTh 40€49 27 EHE&EL 2F H3 & AAH A5
11.9%, ‘hA F2& 79%= 7b =otow mE Ad AeAes 4
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Table 17. Changes of emergence ratio by cold temperature treatment

time in two different cultivars of potato. (unit ; %)
Treatment Days after planting No. of days
Cultivar ) to 80%
time 40 45 50 55 emergence
Deji i .
ima - Immediately oo yo0n g54n 83p 18h
after harvest
After greening 7.9a 57.3a 83.7a 89%a 16a
Presowing 2.9¢c 37.6¢ 69.7bc T2¢ 2la
Chubeak  Immediately =5 49 1 g08p 86D 18b
after harvest
After greening 11.9a 67.3a 88.9a 92a 15a
Presowing 3.8¢ 44.6b 72.1c 79¢ 20b

2 Mean seperation within the same columns by Duncan’s multiple range
test at 5% level.
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Table 18. Characteristics of growth by cold temperature treatment
time in two different cultivars of potato.

) Treatment Stem length  Stem diameter Stem number
Cultivar .
time (cm) (mm) (ea/plant)
Deiima Immediately 2)
: after harvest Sla 15b 27a
After greening 52a 18a 2.8a
Presowing 48ab 12¢ 2.3b
Chubeak Immediately
after harvest 41b 14b 2.9a
After greening 46ab 15b 2.9a
Presowing 39b 11c 2.4b

? Mean seperation within the same columns by Duncan’s multiple
range test at 5% level.

fdzo] 7HE widen, S7HEE 714 100 Fel=
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Fig. 17. Changes of leaf area with cold temperature treatment time

in two different cultivars of potato.
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Table 19. The effect of cold temperature treatment time on tuber yield

in two different cultivars of potato

Treatment Total yield Marketable yield Marketable ratio

Cultivar time (kg/10a) (kg/10a) (%)
Dejima— Immediately -5 g5gp,.” 2,298bc 80.4c
After greening 3,061b 2,590b 84.5b
presowing 2,647c 2,006c 75.8d
Chubeak Immediately
after harvedt 2,966b 2.417bc 81.5bc
After greening 3,270a 2,965a 90.7a

presowing 2,568¢ 2,094c 81.5bc

2 Mean seperation within the same columns by Duncan’s multiple range
test at 5% level.
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