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Development of I vitro Systems for Heat Tolerance Screening and
Tuberization of True Potato Seeds

KIM, Hyun Jun* - KIM, Hwa Yeong! - RYU, Seung Yeol - KIM, Byeong Hyeon - KIM, Jeong Kan

Alpine Agricultural Experiment Station, RDA, Pyeongchang, 232-950, Korea: and
Dept. of Horticulture, Kangnung National University, Kangnung, 210-702, Korea. *Corresponding author

For the establishment of early selection of heat-tolerant clones through in vitro tuberization of true potato seeds, different
temperature treatments for i vitro tuberization were investigated. The ratios of tuberization at 20° C on var. Superior and
DTO-33 treated with 5 mg/L of BAP and 500 mg/L of CCC, were 85 % and 92 %, respectively. At 30° C, the ratio of
tuberization on DTO-33 was 37 %, which revealed strongly heat-tolerant clone. In culture system of in vitro tuberization,
the number of tubers per flask at 20° C on non-subculture incubation was more than that on subculture incubation. The

condition of non-subculture and short-day treatment for 4 weeks was good for production as 10.6 tubers per flask, which
was very similar to that of long-day treatment. On the other hand, tuber diameter on long-day treatment was greater as 11.2
mm than on short-day treatment. Therefore, in vitro tuberization from true potato seeds could be induced under the

condition of long-day treatment at darkness.

Key words: subculture, DTO-33, true potato seed, Solanum tuberosum L. Superior.
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Figure 1. In-vitro tuberization of true potato seeds at 1 day(1), 1
week(2), 2 weeks(3), 4 weeks(4), 9 weeks(5 : Superior, 6 : DTO-
33) after innoculating for the heat tolerance screening. A : True
potato seeds. B : Microtubers harvested.
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Table 1. Effects of temperature and plant growth regulators on the in vitro tuberization of potato shoots.

DTO-33 Superior
Temp. Growth No. of No. of Rate of Tuber No. of No. of Rate of Tuber
regulator shoots tubers tuberization diameter shoots tubers tuberization diameter
/Mlask /flask (%) {mm) /flask /Mlask (%) (mm)
20°C Control 10.1 71 70ha 105a 152 11.1 73b 8.3b
BAP 5 mg/L + 7.1 6.0 85a 89b 123 104 Ra 10.6a
CCC 5 mg/L
BAP 5 mg/L + 132 91 69b 6.4c 113 72 63 8.7b
CCCLN mg/L
BAP 10 mg/L + 115 52 45¢ 6.3 139 79 5lc 75
CCCLOXN mg/L
Mean 105 69a 67.3a 80a 132 92a 71.0a 8.7a
%C Control 98 54 55b 6.3b 118 74 63a 7.3ab
BAP 5 mg/L + 153 92 60a 75a 169 106 63a 7.8a
CCC 50 mg/L
BAP 5 mg/L + 164 92 56b 72a 132 6.9 53b 6.9b
CCC 1,000 mg/L
BAP 10 mg/L + 147 84 57ab 2.8¢ 154 71 4bc 4.4c
CCC 1,000 mg/L
Mean 141 8la 57.0a 6.0ab 14.3 8.0a 56.3b 6.6b
Ko Control 122 37 30b 45b 126 20 16a 40ab
BAP 5 mg/L + 125 5.1 Fa 6.5a 133 19 15a 3.5b
CCC 500 mg/L
BAP 5 mg/L + 193 41 2le 37 114 1.6 9 45a
CCC 1,000 mg/L
BAP 10 mg/L + 94 31 3b 49b 155 20 13b 35b
CCC 1,000 mg/L
Mean 133 40b 30.3b 49b 132 1.9b 13.2¢

8Mean separation in columns by Duncan’s multiple range test at 5% level.
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Table 2. Eficct of subculture time and short-day(8hr) treatment on
in-vitro tuberization of true potato seed.

Time of Short-day No. of tubers Tuber diameter

Subculture treatment / flask (mm)
control 104 112

0 2 weeks 82 89

4 weeks 106 82

Mean 9.7a2 94a

control 70 80

1 2 weeks 30 73

4 weeks 45 60

Mean 6.5ab 7.3ab

control 53 69

2 2 weeks 52 62

4 weeks 33 74

Mean 46b 6.8b

aMean separation in columns by Duncan’s multiple range test at 5% level

AEH R iR DTO-3Be AAEEAE 2o
Q

2 xAL F 19l °CoM Feulo] wla) BRI
HEES AAE 4 9= sPAo] 9lo] E2E Zkape] AAE
Sof A3t Bttt HAS & 4 g AeE AdEginh

BB T fRREVBIEESE 7Y

A # Aol ERES A F k] wFd A5 R
S Ahste) wioksla #ilhe) Dol W F44%7)
w2} (Hussey et al, 191). webs EIEHETFEZFE 4
A BAEERS) B9= 1~23] BT A4 g 23
Folal Aow A HERTE BAA LolAA 2
Al A g adE REEKEESE $7E A$Y
N SEREREMe) A 18] = 23] BREES 8 § Rl
FIEESE $7le A MEPR 0|2 e deks Bkl
=3 MEERIEE EMNE S0 EMNES EE 258
W, 4FERE st BT 2 Pﬂiﬂﬁﬁ/ﬁkoﬂ o= &
F2 AE A= Table 29} 2} Yiem S(1990)2 it
BEREECT SRREERA v 9¢S 24 5~10%] X
o} 15~208)7} AR EC A 2 2E Yepgod
2 A BAIEES A g A7 Aducks
g A-Ho Zelaa o MR welkh

A3 12 Wi A FHE B S5sle) ZAANA BRI
& 92 Aol Au AY 2 M e WBREIAM A B
TR T(True Potato Seed)3A] ul JgEzto] Ay8-okAbol]
o B2 1o o) EEETE viusol o] ¢rH X
EIREE o) }ﬂ %J RN A faE B4 ETEA
F 9 BRI & 2% 7R3 9)o}(Cutter, 1978) 242} Shfd
Proll A} A2 %ﬁﬁﬁis} #BA FFo] wi$ F HA2E 4t
gort B AFe] ZAE Denali x FE 29 EIEHET
O Al vl doksl wbd MR B2 Ao

i

2 Hol E1RY A4PAESANEA] E8 o] olo] Mt
R 3 ARG Rk ¥ Aoz 449 39 7
28 AARFAEL A7 /MR A &Joﬂ o3 s
2ed 2 F R A e 2278 QRoloh Gamerd)
Allard (1923)7} 2|22 HEo| 7at iﬂﬁﬁ; w3} r}ao] Q)
o1 93 F BES BEEETL] A A wel A
Holedl 8A e BRI ot e MAYHAE ixI*l
A3l shdeh. B Ay A= 8A17F FHHIEE 4F)A
HEREZT 7P @dked ol vls:g Mo E Wangd}
Hu (1982)%= 500 mL flask o+ 5070 SRR/ e 9.2 u}
Aok 2By ¥ RN WERY) REIVE 519
X B 3(Tober et al, 1985)7} Ql=d] £ Aldo|Ax HEER
(z7) M MEHE HaEERY A =77t
7HE ol LiL Balel dX|sl= A gkoqlr)

a8 BRIEES BRREE oA o EEH] AT
Zelray RERUE 10402 457 SR RFEE e 2ho] 7} 9l
Adom osle MEAYE 112 mmEA HAKEET 7}
g Askolgle). watx EIEETE Wil sl &
£E ERES F MEER E0E 2t MAEHEge) 1
BEgoen EIET2YE SABEYRS 28 4+ 9
ek AEAHo2 HiEH T T HRVIMEES JAr
4 glem Adul AN FHE F £5H E At o
o] EEfETfol «lﬂ /R A A 7L " A B
B, TR 5 B T 2 AE dF Al7]e @
Aglel BRI LoldtA & + 9l& 7oz A=

X~ Q
= il

ZbAk RIFREF2) BAMERMRS ol &3 B4t Rkl
Z71AEAA FYE BRI f{E obE BRBERK
wfzAS FH7 de st 2 mEN, A
BERHAE 2y 0°C A= DTO-3, B F 5 25
BAP 5 mg/L + CCC 500 mg/L EIHA 8%, Y%= 7}
A Eokon), s LepsE iﬁbmﬁé o] MojA= 7
goliet. 53] 30°C &M F F33 MEPHRAS
3 ulwA ftEfke] 7kt DTO-33e BAP 5 mg/L +
CCC 500 mg/Lell M 37%2) MEHME Hol WrAde] 74gh
AFeZ AZEHA HH AR FA BAMEK 158
Bk R REoME BEES 1 &% AST) B
BEs & A$5d ETelaad MUl 9skew RS
® BES, AT HORBES Setaay MENH 0602
A 7 wskeh ey BREE ERERE X ¢
WEEe] AsxE Fehaad BEHC) 10402 453 A
mHET-9} 2to|7) gelon 238 HMEIYE 112 mmEA]
HARERC e FFgolct oetd REBTE #HE
Hioll HAEst] BAS AT F REPSITHIE I3 3le



e

0
A
rar

Bodlaender KBA, Lust C, Marinus J (1964) The induction of second-
growth in potato tubers. Eur Potato ] 7: 57-71

Burt RL (1964) Influence of short periods of low temperature on tuber
initiation in the potato. Eur Potato ] 7: 197-208

Burton WG (1981) Challenges for stress physiology in potato. Amer
Potato ] 58:3-14

Cutter EN (1978) Structure and development of the potato plant. In: EH
Roberts eds, The potato crop. Chapman and Hall, London. pp.70-152

Driver CM, Hawkes JG (1943) Photoperiodism in the potato. In : “Imperial
bureau of plant breeding and genetics”, London. No. 36: 1-35

Espinoza N, Estrads R, Tobar P, Bryan J, Dodds JH (1984) Tissue culture
micropropagation, conservation and export of potato gemplasm.
Specialized technology document No. 1. CIP. Lima, Peru.

Garner WW, Allard HA (1923) Further studies on photoperiodism, the
responses of the plant to relative length of day and night. ] Agric Res
23:872-920

Gawronska H, Thorton MK, Dwelle RB (1992) Influence of heat stress
on dry matter production and photoassimilate partitioning by four
potato clones. Amer Potato ] 69 : 653-664

Goodwin PB, Brown G (1980) Field performance of potato shoot-tips
proliferated in culture. Potato Res 23 : 449452

Gregory LE (1965) Physiology of tuberization in plant (Tuber and
tuberous roots). Encyclopedia Plant Physiology 15 : 1328-1354

Henshaw GG and Roca WM (1976) Report of the planning conference on
exploration and maintenance of germplasm resources CIF, Lima, Peru

Hussey G, Stacey NJ (1981) In vitro propagation of potato(Solanum
tuberosim L.). Ann Bot 48 : 789-796

Hussey G, Stacey NJ (1984) Factors affecting the formation of in vitro
tubers of potato (Solaruum tuberosum L.). Ann Bot 53 : 565-573

Jeoung H (1986) Microtuber production from shoot-tip culture. Ann. Rep.
Natl. Porj.(N 118[5]-2545-5). Ministry of Science and Technology, pp 89-109

Jeoung H (1987) Formation of potato microtubers in vitro. Ann. Rep. Natl.
proj. (BSN 7009-20-4). Ministry of Science and Technology, pp 66-95

Joyce RA, Steckel A, Gray N (1979) Drought tolerance in potatoes. |
Agric Sci Camb 92 : 375-381

Kim YC (1976) Tissue culture of Solanum tuberosum L. as a method of
rapid vegetative propagation Dip. Thesis, Uni-Sydney

Koda Y (1982) Changes in levels of butanol and water soluble cytokinins
during the life cycle of potato tubers. Plant Cell Physiol 23 : 843-849

Kozlowska A (1963) Difference in growth and metabolism of potatoes
grown in the mountains and in the lowland. Eur Potato ] 6: 143-159

Development of Potato Heat Tolerance In vitro System 75

Levy D, Kastenbaum E, Itzhak Y (1991) Evaluation of parents and
selection for heat tolerance in the early generations of a potato
(Solanum tuberosum L.) breeding program. Theoretical and Applied
Genetics 82:130-136

Li RH (1983) Heat adaptability of the potato. In : Research for the potato
in the year 2000. des CIT, Lima pp 117

Madec P (1963) Tuber-forming substances in the potato. In Ivins JD, Milthop
FL (eds.) The growth of potato. Ed Betterworths, London. pp 121-130

Menzel BM (1983) Tuberization in potato at high temperatures :
interaction between shoot and root temperature. Ann Bot 52: 5-69

Midmore DJ (1984) Soil temperature effects on emergence, plant
development and yield. Field Crops Res 8:255-271

Obata-Sasamete H, Suzuki (1979) Activities of enzymes relation to
starch synthesis and endogenous level of growth regulators in potato
stolon tips during tuberization. Physiol Plant 45: 320-324

Okazawa Y (1970) Physiological significance of endogenous cytokinin
occurred in potato tubers during their development period. Proc Crop
SciJpn39:171-176

Ortiz MG, Lozoya SH (1987) Potato microtubers : Technology validation
in Mexico. Amer Potato ] 64 : 535-544

Pohjakallio O (1953) On the effect of day-length on the yield of potato.
Physiol Plant. 6: 140-149

Roca WM, Espinoza NO, Roca MR, Bryan ?:. (1978) A tissue culture method
for the rapid propagation of potatoes. /iner Potato] 55: 691-701

Slater JW (1968) The effect of night temperature on tuber initiation of the
potato. Eur Potato ] 11: 14-22

Struik PC, Geertsema I, Custers CH (1989a) Effects of shoot, root and
stolon temperatures on the development of the potato (Solanum
tuberosum L.) plant. 1. Development of the haulm. Potato Res 32:133-141

Struik PC, Geertsema I, Custers CH (1989b) Effect of shoot, root and stolon
temperatures on the development of the potato (Solarum tuberosum L.)
plant. T. Development of the stolons. Potato Res 32: 143-149

Tobar R, Estrada R, Schilde RL, Dodds JH (1985) Induction and use of in
vitro potato tubers. Circular 13 : 1-6. CIP. Lima.

van der Zaag DE, Doornbos JH (1987) An attempt to explain difference
in the yielding ability of potato cultivars based on differences in
cumulative light interception, utilization efficiency of foliage and
harvest index. Potato Res 38 : 551-568

Vayda ME (1994) Environmental Ed stress and its impact on potato yield.
In]JE. Bradshaw, Potato genetics. CAB international. pp 239-261

Wang PJ, Hu CY (1982) In vitro mass tuberization and virus-free seed
potato production in Taiwan. Amer Potato ] 59 : 33-39

Yiem MS, Park YH, Kim JK, Kim SY, Cho HM, Hahn BH (1990)
Studies on seed potato (Solanum tuberosum L.) multiplication by
microtuberization and its practical use. Res. Rept. RDA(H) 32: 46~53

(19974 97d 19 3Y)



