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Abstract. Potato late blight caused by the fungus Phytophthora infestans is one of the most vital diseases
damaging the potato plant. It is for this reason that breeding potato cultivars resistant to late blight is now
becoming a major concern around the world. The B3C1 clones has been introduced by the Highland Agriculture
Research Center, RDA. The clones which came from International Potato Center in 2005 have a durable
resistance to late blight. The clones were bred under a short-day condition in Peru. However, there was still
no report on the adaptability of these clones to the long-day condition in Korea. Therefore, this study was
conducted to evaluate the late blight resistance and major agronomic characteristics of B3C1 clones under
Korea’s long-day condition. This study was also done to generate genetic resources for developing new varieties
resistant to late blight. In this study it was found out that in naturally infested field with P. infestans, AUDPC
(area under disease progress curve) values of all B3CI1 clones were significantly lower than those of the
control varieties, ‘Superior’, ‘Atlantic’, and ‘Haryeong’. It was found out that B3C1 clones had a high level
of resistance to late blight and that they could be used as genetic resources to breed potato varieties with
late blight resistance. However, several undesirable characteristics such as extremely late maturity, excessive
growth of stems and stolons, and production of tubers that cannot easily be removed from the stolons were
also observed. Among the twenty B3C1 clones, two clones, LB-8 (CIP393077.159) and LB-11 (CIP393371.159),
were selected for cultivating at the highland area of Korea. Two B3Cl1 clones were crossed with Korean
breeding lines and clonal selection for the progenies is still in progress.
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Table 1. Major tuber characteristics and plant maturity of twenty B3C1 clones (LB-1 to 22) and control varieties in potato.

Combination Tuber

Clones CIP No. Female Male Shape Skin color Eye depth Maturity
LB-1 381381.13 378493.915 bulk early Round Yellow Shallow Very late
LB-2 384398.56 380387.3 bulk late Long round Yellow Shallow Very late
LB-3 391004.18 387004 386206.4 Long oval Yellow Shallow Very late
LB-4 391047.34 386209.10 387338.3 Round Yellow Shallow Very late
LB-5 391065.81 387348.20 387338.3 Oval Yellow Shallow Very late
LB-6 381580.30 387002.2 387214.9 Short oval Yellow Shallow Very late
LB-7 392635.54 387132.2 387334.5 Long round Yellow Shallow Very late
LB-8 393077.159 387348.20 389746.2 Short oval Yellow Shallow Very late
LB-9 393079.24 387004.13 390357.4 Round Yellow Shallow Very late
LB-11 393371.159 387170.16 387170.9 Round Yellow Shallow Very late
LB-12 393382.44 387205.5 387338.3 Round Russet Shallow Very late
LB-13 391011.17 387041.12 386204.4 Long oval Yellow Shallow Very late
LB-14 391046.14 386209.1 387338.3 Oval Yellow Shallow Very late
LB-16 391065.69 387348.20 387338.3 Long round Yellow Shallow Very late
LB-17 392650.12 387181.7 387170.9 Round Yellow Shallow Very late
LB-18 392657.171 3873411 387170.9 Round Yellow Shallow Very late
LB-19 393075.54 387315.27 389746.2 Short oval Yellow Shallow Very late
LB-20 393077.54 387348.20 389746.2 Oval Yellow Shallow Very late
LB-21 393085.5 387348.20 390357.4 Oval Yellow Shallow Very late
LB-22 393280.82 387015.3 xy.14 Round Yellow Shallow Very late
Haryeong Control Round Yellow Shallow Medium
Atlantic Control Round Russet Shallow Medium
Superior Control Round White Shallow Early

*Plant maturity was determined by yellow leaf stage of potato plants. Early, yellow leaf stage ranges from 90 to 100 DAP (days
after planting); Medium, yellow leaf stage ranges from 100 to 120 DAP; Very late, yellow leaf stage ranges over 130 DAP.

Table 2. Comparison of stem length, tuber yield and dry matter content of B3C1 clones (LB-1 to 22) and control varieties of potatoes
grown at Gangneung and Daegwallyeong experimental fields in 2007.

Clones Stem length (cm) Tuber yield (ton-ha) Dry matter content (%)
GN* DGR GN DGR GN DGR
LB-1 1449 + 3.2 109.5 + 54 11.7 £ 0.4 275+ 04 144 + 1.2 19.8 £ 0.1
LB-2 119.7 £+ 24 69.8 + 3.4 7.6 % 0.1 4.5 + 0.1 154 + 0.6 16.5 £ 0.2
LB-3 130.3 + 2.3 106.5 + 4.5 3.7+02 229 + 04 145 + 04 19.6 £ 0.2
LB-4 1354 + 3.7 953 + 2.7 124 + 0.1 227 + 0.3 14.3 £ 0.3 19.0 £ 0.5
LB-5 135.8 + 2.1 101.3 + 3.9 12.7 £ 0.2 11.3 £ 0.1 132+ 04 16.7 £ 0.3
LB-6 140.1 £ 1.6 125.7 + 4.0 28.7 £+ 04 17.0 £ 0.3 144 + 3.3 19.7 £ 0.1
LB-7 1372 + 14 107.3 + 3.1 20.3 £ 0.2 17.7 £ 0.1 17.0 £ 0.6 19.7 £ 0.3
LB-8 126.7 + 2.6 99.7 + 6.9 252 + 0.2 326 + 04 155 + 0.5 204 + 0.7
LB-9 120.1 + 2.2 971 + 22 13.1 £ 0.2 279 + 0.5 15.6 £ 0.3 20.1 £ 0.1
LB-11 120.2 + 2.6 105.3 + 3.9 30.5 £ 0.6 30.6 £ 0.2 16.3 + 0.1 19.7 £ 0.7
LB-12 1329 + 2.9 116.7 + 4.0 51 % 0.1 104 £ 0.3 14.8 £ 0.2 18.1 £ 0.3
LB-13 125.5 + 34 1009 + 2.7 272 £ 0.3 346 + 0.3 16.0 £ 0.2 18.9 £ 0.5
LB-14 1252 + 34 114.8 + 3.9 10.2 £ 0.3 153 £+ 04 15.0 £ 0.1 193 £ 04
LB-16 125.7 + 2.8 99.1 £+ 45 6.7 £ 0.2 119 £ 0.2 13.8 £ 0.3 17.2 £ 0.5
LB-17 135.5 + 3.6 1115 + 2.7 19.1 £ 0.6 155 + 0.5 153 £ 0.9 182 + 0.3
LB-18 121.5 £ 3.6 98.7 £ 2.6 10.8 £ 0.2 17.2 £ 0.1 149 + 1.9 195 + 0.2
LB-19 130.6 + 2.8 104.5 + 4.2 40 = 01 12.7 £ 0.2 17.1 £ 0.8 20.6 + 1.1
LB-20 132.0 + 2.8 117.7 + 2.7 26.0 £ 0.2 279 + 0.6 154 + 04 195 + 04
LB-21 118.3 £+ 2.2 105.1 + 5.6 7.7 £ 0.2 141 £ 0.2 16.2 £ 0.4 202 £+ 05
LB-22 1416 + 4.3 120.7 + 5.7 12.7 £ 0.1 22.7 + 0.1 166 + 1.6 18.3 + 1.1
B3C1 Mean 130.0 + 1.8 1054 + 2.6 14.8 + 2.0 19.8 + 1.9 15.3 £+ 0.2 19.1 £ 0.3
Haryeong 64.3 £ 1.6 65.1 £ 1.9 435+ 0.3 511+ 0.3 191 £ 0.3 206 £ 0.5
Atlantic 653 + 1.8 714 + 3.7 50.3 + 0.1 499 + 0.41 18.8 £ 0.3 19.2 + 04
Superior 55.9 + 2.1 50.5 + 3.2 40.0 £ 0.3 327 £ 0.2 176 + 0.3 16.7 + 0.5

“GN: Gangneung, DGR: Daegwallyeong.
YMean + SE (n = stem length 90, tuber yield and dry matter content 6).
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Fig. 1. Mean temperature (upper) and day length (below) at

Gangneung and Daegwallyeong area according to the growing

stage. MTGNO7: Mean temperature at Gangneung in 2007,
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MTDGRO09: Mean temperature at Daegwallyeong in 2009.

DLGN: Day length at Gangneung in 2009, DLDGR: Day
length at Daegwallyeong in 2009.
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Clones Tuber No. Mean tuber weight Yield_1 Yield MTY? DMWY
/plant (g/tuber) (ton-ha™) index (%) (%)

LB-1 153 + 2.2 478 + 2.6 38.2 £+ 3.9 100 58.3 + 84 218 £ 0.3
LB-2 45 £+ 0.6 528 + 5.7 125 + 1.6 33 502 + 44 171 £ 04
LB-3 93+ 13 739 £ 6.3 35.7 + 3.8 94 70.1 £ 3.7 217 £ 0.2
LB-4 95+ 04 777 £ 54 389 + 1.7 102 72.8 £ 2.7 21.0 £ 0.3
LB-5 50+ 06 58.9 + 14.7 16.1 £+ 49 42 63.2 + 9.7 16.3 + 0.8
LB-6 6.9 + 0.6 111.3 £ 94 40.0 £ 2.2 105 816 £ 1.3 205 £ 0.7
LB-7 28 + 0.8 78.5 £+ 153 107 £ 14 28 68.1 £ 9.1 19.6 + 0.6
LB-8 84 + 0.6 97.3 £ 5.6 430 £ 1.8 113 823 £ 26 19.0 £ 0.7
LB-9 86 +1.0 50.8 + 4.0 228 + 2.3 60 543 £ 6.4 23.3 £ 0.3
LB-11 83 + 0.8 951 £ 5.0 41.7 £+ 3.9 110 811+ 14 209 £ 0.3
LB-12 85+ 0.8 62.6 £ 5.1 27.8 £+ 1.1 73 68.8 £ 3.2 222 £+ 04
LB-13 76 + 0.5 63.7 £ 6.7 252 +1.0 66 722 + 3.1 211+ 0.4
LB-14 80+ 14 78.4 + 57 344 + 72 90 752 + 1.1 20.0 £ 0.9
LB-16 6.8 + 1.1 721 £ 56 26.0 + 4.3 68 722 + 34 189 + 0.3
LB-17 6.1 £ 0.7 87.9 + 2.1 28.4 + 3.0 75 76.9 + 3.1 219 + 0.2
LB-18 53 +0.2 825 + 6.7 232+ 16 61 73.6 £ 3.6 23.6 £ 0.9
LB-19 7.7 £07 943 + 4.7 38.5 + 3.3 101 80.7 £ 25 199 + 04
LB-20 9.4 + 0.8 539 + 1.8 269 + 1.8 71 58.7 + 2.0 23.2 £ 03
LB-21 58 +1.5 74.4 + 10.7 244 + 71 64 74.0 £ 41 18.7 £+ 0.6
LB-22 42 +25 1155 + 6.4 26.8 + 6.7 70 85.3 + 0.3 193 £+ 1.1
B3C1 mean 74 + 0.6 765 + 4.4 291 + 21 76 71.0 £ 2.2 205+ 04
Haryeong 70+ 0.3 118.5 + 6.4 444 + 3.3 117 851 + 1.7 20.0 £ 05
Atlantic 7507 1045 + 7.8 414 + 45 109 84.0 1.9 20.7 £ 04
Superior 74 + 04 102.2 + 6.0 38.1+1.8 100 809 + 1.3 19.0 £ 0.3

MTY: percentage of marketable tubers, over 80 g.
YDM: dry matter content.
*Mean % SE (n = 4).
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Table 4. Major tuber quality and breeder’s preference values of B3C1 clones (LB-1 to 22) and control varieties of potatoes grown

at two locations in 2007 and 2009.

Clones Incidence of common scab® Malformation® Cracking® Breeder's preference’
LB-1 46 + 1.2 1.0 £ 0.7 0.0 £ 0.0 + 0.3
LB-2 3.0+07 3.0+ 11 0.3 +£0.3 14 + 0.3
LB-3 23 +£07 25+1.0 1.3 £ 0.6 30104
LB-4 35+09 0.1 £ 01 0.0 £ 0.0 46 + 0.7
LB-5 21 +£1.0 0.1 £ 01 0.0 £ 0.0 3.0+05
LB-6 56 £ 0.8 1.0+ 04 0.0 £ 0.0 32+04
LB-7 35+ 09 1.2 + 0.6 0.0 £ 0.0 27 + 05
LB-8 0.6 + 0.3 0.3 +0.3 0.0 £ 0.0 72 +04
LB-9 44 £+ 10 22+ 11 0.0 £ 0.0 28 + 0.6
LB-11 04 +0.2 0.0 £ 0.0 0.1+ 0.1 7.8 +0.3
LB-12 0.1+ 0.1 35+ 09 0.1+ 0.1 24 + 04
LB-13 1.6 + 0.6 11+ 04 0.0 £ 0.0 46 £+ 04
LB-14 1.8 £ 0.5 1.2+ 04 0.0 £ 0.0 3.2+05
LB-16 1.0 £ 0.5 1.5+ 09 0.0 £ 0.0 28 + 0.5
LB-17 23 +1.2 1.8 £+ 0.8 0.0 £ 0.0 3.8 +038
LB-18 40+ 1.0 22 + 0.8 0.0 £ 0.0 20+ 0.3
LB-19 1.5+ 04 0.0 £ 0.0 0.2 +0.1 42 + 0.6
LB-20 0.7 £ 0.3 1.1+ 0.6 0.1 0.1 42 + 0.6
LB-21 0.8 + 0.5 24 + 11 0.0 £ 0.0 24 + 04
LB-22 20 +1.2 36 +1.1 0.0 £ 0.0 24 + 04
B3C1 mean 23 +0.2 1.5+ 0.3 0.1 +01 3.5 01
Haryeong 21 +04 0.0 £ 0.0 0.0 £ 0.0 6.6 + 0.5
Atlantic 0.2 + 01 0.0 £ 0.0 0.0 £ 0.0 72 + 05
Superior 04 + 0.3 0.1 01 0.0 £ 0.0 52+ 05

“Incidence = percentage of diseased tubers; 0: No symptom, 1: 10%, 3: 30%, 5: 50%, 7: 70%, 9: 90%.

YBreeder's preference = 1: very bad, 9: very good.
*Mean * SE (n = 10).
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Fig. 3. Major problems encountered in B3C1 potato clones during cultivation under high temperature and long day condition of
Korea. Extremely late maturity (A), excessive growth of stems (B), stolons (C), and production of tubers that cannot easily be
removed from the stolons (D).
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