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Selection of Heat-tolerant Potato Clones by In Vitro Tuberization from
True Potato Seeds
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For the early selection of heat-tolerant clones, the true potato seeds of 750 clones were obtained by several cross
combinations : CIP 575015 X katahdin, CIP 575015 X B6603-6, 84 I 35-4 X katahdin, CIP 575015 X NookSack, and
CIP575015 X Superior. The ratios of in vitro tuberization at 30° C were decreased by 43% in all cross combinations
compared with at 20° C. In particular, tuberization rate of CIP575015 X katahdin cross at 30° C was only 21%. On the other
hand, the rate of tuberization of CIP575015 X B6603-6 cross was 58 % at 30° C, so this cross combination was thought to be

good heat-tolerant clone. To screen the heat-tolerant clones in lower land during high temperature period, microtubers were
cultivated in Kangnung, and the characters of tubers and productivity were examined. Among screened clones, one clone at
20° C and three clones at 30° C were shown to be heat-tolerant. The yield of 89ML75-8 was 88% more than that of Superior,

and dry weight rate of 89 ML64-11 was 18.8%. Therefore, 89ML64-11 clone was considered as a good cultivar for processing.
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Table 1. Temperature effects on in vitro shoot growth and tubenzation of true potato seed.

20 °C 30°C
Crosses No.oft shoot No.of Rate of No.of shoot No.of Rate of
£x% shoot length tubers tuberization shoot length tubers tuberization
/ flask (cm) / flask (%) / flask (cm) / flask (%)
CIP579015 x Katahdin 10.0 38 75 75 97 38 20 21
(89 MK 63)
CIP575015 % B6603-6 57 52 6.0 105 52 46 30 B
(89 ML £9)
84 [ 35-4 x Katahdin 80 40 55 69 100 54 55 55
(89 ML 75)
CIP575015 X NookSack 70 51 57 81 6.8 41 28 41
(89 ML 64)
CIP575015 X Superior 38 83 46 121 43 30 20 47
(89 ME 54)
Mean 69 53 59 86 72 52 31 43

aNo. of TPS inoculated : 10 per flask.
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Table 2. Plant growth, tuber characteristics and tuber yield of potato
clones denived from microtubers produced at 20°C.
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Table 3. Plant growth, tuber characteristics and tuber yield of
potato clones derived from microtubers produced at 30°C.

No.  Clone Cross Stem  Matwity? Tuber Skin Tuber yield No.  Clone Cross Stem  Matwity? Tuber Skin Tuber yield
number combination  length{cm} shaped colore (kg/10a) number combination  length(cm) shape® colort (kg/10a)
1 MMKR1  CIPSH0I5 x Katahdn 46 E R W 1% 1 QMKB7 CIPST05 x Katahdn 69 M R LY 86
9 SOMKE » 70 M 0 W & 9 WMK 88 CIPSHII5 X Katahdn 51 M Y 10w
3 WMKAH » 75 M 0O W 1455 R
4 SMKRH " 5 E 0 W 173 3 @MLE CIPSHOS X BBE 70 L Lo LP 198
5 BMKGS " 50 M R W 257 4 SMLBL CIPSHO5 x BSGSE 46 M 0 P 16
6 WMKES » 60 M R W 103
5 OMLTE MIH4 X Kahdn 57 E R P 19
7 ML CIPSRI5 x B6GB6 75 M R LP L1703 6 SMLTT BII54 X Kashdn 80 E R PY L2
8 WML p 72 M L0 1P 158 7 QMLTS B1B4 X Katshdn 72 M 0 P 303
9 HOMLALS " 68 M L0 W 143
10 ML " 8 M R P L& 8 WMLEL  CIPSTG X NookSack 71 L 0 W 249
11 M5 » 62 L 0 LY 148 9 EMLRD  CIPSI5 X NookSack 68 M R LY 217
12 HMIE-6 " 7 L 0 Y 12
13 8MLE-7 » 74 L LO P 180 10 RQVE31 CIPSTI5 x Swerior 55 M R W 12
14 M9 . 7 M 0 Y 106 11 8ME 312 CIPSTOL X Superior E R W 138
15 SMLE ” o M L0 P 245 12 QME 313 CIPSI5 x Swerior 67 E R W LI
16 $9MLA-10 " 48 E R W 145
13 Superior Control N E R w1617
17 ML 8154 « Kawhdn 64 M R W L/
18 $ML72 " 49 E o P 13 “h< Refer to Table 2
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Table 4. Comparison of tuber yields by cross combination on the
basis of the tuber yield shown in Table 3.

(unit : kg/10a)

Cross combination ~ Hight yield Hight yield Mean yield  Lowest yield
of clones from  of clones from  of clones from of clones from
tuberization at  tuberization at  tuberization at tuberization at

2°C o°C A°C n°C
CIP57015 X Katahdin -~ 2572 1,032 1,616 846
CIP57015 x Bo603-6 245 1928 1586 1678
#1354 x Katahdin 1907 3043 138 1782
CIP57015 x NookSack 2145 2459 1538 2174
CIP575015 X Superior 1920 1328 1373 1,182

Table 5. Tuber dry matter and glucose contents and yields of
selected clones for their heat tolerance

Temp. Clone Dry matter  Ghioose  Total yield (A) Tuber vield (kg/10a}

number content (%) oontent (%)  (kg/10a)  Marketable (B) A/ B (%)

A’C BIMK63- 5 165 007 2512 2237 8
¥°C 8MLH-8 165 011 3043 2769 91
OMLM-11 188 014 2457 200 8%
HMLE9-11 174 017 198 1,773 R
Superior 169 (1183 1617 1342 8
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Figure 1. Tuber yield of potato clones derived from microtubers
produced at 20°C and 30°C.

mEE 232 AAHAD. &R Lexs] A &
e 1e7] AN WEES A7) HE BAMRE
oA AR HWES KA i T ZA s
o 23E R 9 S-S 2ARE 23 0°CA A
d R F LRI 30°Coll M A e /s 3Rice] w2t
e AEsisdch el E 8OMLTS-8 AFo] FEMH
& div] 88%9) F7k2 oAl ol end, SOMLKA-11 AT
AEEo] 188%F FFE FFTE 11%7} F7ks o] BiAL
2 A

o|
—_ o

&l

MO

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

Demagante AL, van der Zaag P (1988) The response of potato (Solarm
spp.) to photoperiod and light intensity under high temperatures.
Potato Res 31: 78-83



Ewing EE (1981) Heat stress and the tuberization stimulus. Amer Potato ]
58: 3149

Horton D (1989) Potato production system. In "Potatoes production,
marketing and programs for developing countries” eds. Westside
press London. pp 111-153.

Levy D (1986) Tuber yield and tuber quality of several potato cultivars as
affected by seascnal high temperatures and by water deficit in a semi-
arid environment. Potato Res 29: 95-107

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

Reynold MP, Ewing EE (1989) Heat tolerance in tuber bearing Solanm
species : a protocol for screening. Amer Potato ] 66 : 63-74

Rowe RC (1993) Potato health management ; A holistic approach APS
press. USA. pp 3-10

Struik PC, Gertsema J, Custers CH (1989) Effects of shoot, root and

stolon temperatures on the development of the potato (Solanum

Selection of Heat-tolerant Potato Clones 81

tuberosum L.) plant, T . Development of the stolons. Potato Res 32: 142-
149

Tai GCC, Young DA (1984) Early generation selection for important
agronomic characteristics in potato breeding population. Amer Potato
J61:419434

van der Zaag ED (1984) Reliability and significance of a simple method
of estimating the potential yield of the potato crop. Potato Res 27: 51-53

van der Zaag ED, 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 30: 551-568

Vanda ME (1994) Environmental stress and its impact on potato yield. In
J.E Bradshwa and Mackay GR potato genetics CAB international.
pp238-383

&R SHK EHE TFE Q0 4 FR R AR o
HEH BE KB SEBE: pp 1347

(1997d 14 39 A=)



