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ABSTRACT

Many potato genetic resources have been collected and improved for their diverse traits
over the years using breeding program in KPGR. To select potential varieties for table and
processing in Korea, 58 elite potato breeding lines and several ‘Valley' varieties were
cultivated and harvested at Korea Alpine area in 2001. The cultivated lines and varieties
were evaluated using their cultural adaptability in the environment and tuber
characteristics, such as the depth of tuber eye, tuber shape, skin color, flesh color, scab
resistance, yield, and the resistance of hollow heart and internal brown spot disease.
Additionally, in the selection of potential processing varieties, reducing sugar content (sum
of glucose and fructose concentration) of tubers is critically considered, because it mainly
influence on the chip color of processing potato tuber. For table stock varieties with white
skin color, ‘Early Valley’' , ‘Summer Valley' , ‘Winter Valley’ , and ‘Taebok Valley' were
selected. In the aspect of diverse potato tuber color, several varieties were selected such as
‘Golden Valley' for its yellow fresh and skin color, ‘Gogu Valley’ , ‘Juice Valley’ , and
‘Rose Valley' for their red skin color, and ‘Purple Valley' for its purple skin. Compared
with world wide known processing cultivar ‘Atlantic’ , 24 lines (or varieties) were selected
for the potential potato processing industry due to their low reducing sugar contents (below
0.3%), high yield (above 4.0 ton/ha), and unique chip colors. Selected white chipping
varieties were ‘Taedong Valley' , ‘Kangshim Valley’ , and ‘Kangwon Valley’ , which have
0.23%, 0.27%, and 0.29% of reducing sugar contents, respectively. ‘Bora Valley’ , having
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deep purple color in both skin and fresh, was selected for purple chip variety and has 0.26%
of reducing sugar content. Light yellow chip varieties (lines) were ‘Rose Valley' and Valley
54, having 0.19% and 0.269% of reducing sugar content, respectively. For French frying
potatoes, ‘Stick Valley’ of 0.22% and Valley 72 of 0.151% in reducing sugars were selected.
All of these selected lines and ‘Valley' varieties can be used as parents to improve potato
genetic resources and to develop better varieties with unique traits and colors.

Key words: reducing sugar, potato chip, color chip, color potato, French fry
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Table 1. Characteristics of potato genetic resources with diverse skin and fresh colors.

Varieties Skin Flesh Scab Yield Varieties Skin Flesh Scab Yield
Or Lines Color color resistant (ton/ha) or Lines color color resistant (ton/ha)
Rchip valley 2 2 1 38 Valley31 1 2 2 29
Bora valley 3 6 2 4.2 Valley32 1 2 1 3.8
Early valley 1 2 2 54 Valley34 1 2 1 2.6
Gogu valley 2 2 2 43 Valley35 1 2 1 52
Golden valley 1 3 1 5.1 Valley36 1 2 2 4.7
Juice valley 2 2 2 3.9 Valley37 1 2 1 3.7
Kangshim valiey 1 2 1 4.8 Valley38 1 2 1 1.5
Kangwon valley 1 2 1 4.2 Valley39 2 2 2 59
Purple valley 6 2 1 48 Valley40 1 3 1 1.2
Rose valley 2 3 1 3.8 Valley41 6 2 1 3.8
Stick valley 1 2 2 42 Valley45 1 2 1 45
Summer valley 1 2 2 5.1 Valley46 1 2 2 3.0
Taedong valley 1 2 1 42 Valley49 1 2 1 54
Winter valley 1 2 3 5.8 Valley51 1 2 2 3.0
Taebok valley 1 2 1 48 Valley52 1 2 2 35
Valley6 1 2 1 4.2 Valley53 3 2 1 2.9
Valleyll 1 2 3 3.8 Valley54 1 2 1 4.6
Valley12 1 2 3 39 Valley55 2 2 1 5.2
Valleyl4 1 2 2 4.2 Valley58 2 2 1 3.7
Valley15 1 2 2 4.8 Valley59 1 2 2 3.6
Valleyl6 1 2 2 2.8 Valley60 1 2 1 34
Valley18 1 2 1 2.5 Valley61 1 2 1 4.1
Valley19 1 2 2 3.0 Valley62 1 2 2 2.8
Valley21 1 2 2 4.0 Valley63 1 2 3 5.7
Valley23 1 2 1 2.5 Valley64 1 2 2 4.2
Valley24 2 2 1 22 Valley65 1 2 1 2.0
Valley26 2 2 2 3.0 Valley66 1 2 2 22
Valley27 1 2 2 3.8 Valley71 1 2 1 2.1
Valley28 1 2 2 3.9 Valley72 1 2 1 5.8
Superior* 1 2 1 3.8 Atlantic** 1 2 2 3.9

Skin color: 1. yellow, 2.red, 3. blue, 4. partly red colored, 5. partly blue colored.

Flesh color: 1. white. 2. creamy, 3. light yellow, 4. yellow, 5. dark yellow, 6, blue. 7. partly red colored.

Scab resistance: 1. strong, 2.comparatively strong, 3. middle, 4. comparatively weak, 5. weak.
*Control table potato cultivar in Korea.

** Control Processing cultivar in Korea
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Fig. 1. Contents of reducing sugar (sum of glucose and
fructose) in potato genetic resources. Lines indicate cut-
off point of 0.3% of reducing sugar contents.
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Table 2. Characteristics of potential processing potato varieties and/or lines.

Varieties Glucose Fructose Total reducing Shape Eye Hollow Internal  color

or Lines (%) (%) Sugar (%) depth  heart brown spot grade Use
Bora valley 0.168 0.092 0.260 3 3 1 1 1 Purple chip
Kangshim valley  0.186 0.083 0.269 3 3 1 1 1 White chip
Kangwon valley  0.173 0.121 0.294 2 3 1 1 1 White chip
Taedong valley 0.139 0.083 0.228 1 3 1 1 1 White chip
Rose valley 0.104 0.090 0.194 3 5 1 1 2 Yellow chip
Stick valley 0.134 0.087 0.221 5 2 1 1 1 French fry
Valley!2 0.154 0.071 0.225 3 3 1 4 2 White chip
Valley14 0.145 0.078 0.223 3 1 1 1 | White chip
Valley15 0.090 0.005 0.095 2 3 1 1 1 White chip
Valley16 0.120 0.087 0.207 1 3 1 1 2 White chip
Valley21 0.144 0.054 0.198 3 3 2 2 2 White chip
Valley23 0.116 0.064 0.180 4 1 1 1 2 Fresh fry
Valley31 0.108 0.054 0.162 1 3 1 1 1 White chip
Valley37 0.043 0.027 0.070 2 3 2 1 1 White chip
Valley38 0.117 0.054 0.171 2 3 2 1 1 White chip
Valley41 0.149 0.043 0.192 2 1 1 2 2 White chip
Valley49 0.128 0.069 0.197 2 1 3 1 2 White chip
Valley52 0.150 0.109 0.259 3 3 2 4 2 White chip
Valley54 0.188 0.081 0.269 2 3 1 1 1 Color chip
Valley62 0.150 0.109 0.259 1 3 2 2 2 White chip
Valley64 0.175 0.114 0.289 2 3 3 1 2 White chip
Valley71 0.140 0.141 0.281 3 5 1 1 2 White chip
Valley72 0.074 0.077 0.151 4 1 1 1 2 French fry
Atlantic* 0.117 0.073 0.190 1 3 3 3 1 White chip

Eye deep: 1. shallow, 3. middle, 5. deep;  Shape: 1.round, 2. short-over, 3. over, 4. long-over, 5. long, 6: very long;
Resistance of hollow heart or internal brow spot: 1. strong, 2. comparatively strong, 3. middle, 4. comparatively weak,

5. weak; Color grade: 1. very light, 2. light, 3. middle, 4. dark, 5. very dark. *Processing cultivar in Korea

et Bu HYh 4L Etn ESE4AA L8 (Table 2), glucose 2} fructosed}ak2] §to] 0.30% Ht}
=< thdzte A3 E ol 3 A% 4A 73 3 2 Al A 7 9 glucose FF2 0.2% | E &
A T (glucose s} fructose 3] 3)o) 0.30% K th AN 71ed 23 BFE BT ol B} B2
@3 A Mrt ofF WA v, o] Bt glucose¥H# 7| & A& & 4 U TH(Edvard, 2002). 3
o We Je 2¥s F =t At AEAYCl ’l Aol ofaf A ATE FHLE @A o &
= A& ¢ F Ut ol #H g AT += Loiselle(1990) PEFE A= FAHATE WFZA - o A
3} Park(2003)9] B e} X5ttt g £ Aol FAF AR FEFA R AR w9 ol T
N AR FEE A4 179 2T EFL A FPAY 228 nesel 44 ATE0R ¥

-271 -



W& Korean J.Plant.Res. 16(3) 264~274(2003)

Fig. 2. Chip color of selected processing ‘Valley varieties and ‘Atlantic’ .
A: ‘Atlantic’ , B: ‘Boravalley' , C: ‘Taedong valley' , D: ‘Rose valley’

87 AlS ALs A TH(Table 2). ALH AFTEL E7tA] Bepol 7] i & thFg 28l o] &o] 7}
71ZE9] 71 & EFTo2 AuiE 3z e WA o H] S3ta Bl EtR] C B EFR] B6 7} 2 ¥Rt oy 8}
& =427 R ubd o] o3k A 3HA o] 73} =32 gz FAaAs BAd dee] FF
3 AT T3 St} o) AU ) AE F (183.8ug/mg) &3+ 7| & 3¢k ZAH83ug/mg)E T} &
ARG A3 ‘28w of WE2E XY 2 But ol g HEFGmg)o] T Iwbida =
A Zefolg oz ulnd F2Y Behdel, ‘2 F(UA 38mg vl 44mg)) ¥ ste] Bo] T of
293", ey, AAade’, Fdde) 249 SilE‘r o] £F9 AEAHMAl HAL HF(108E &
254 FJEoz Aot =3 At 42 4 o BLF F0.26)0] Rolx et J& wHET]
o A ey, Aadde, dddsy o 7—‘1‘%6}74“& EAG TFE Al B e FE R
= gnkEe Fgozg, ‘Hagwy, ‘2z 2 FH I LS IS F AT AAERE AT B
Valley54— gz Attt Aol thir E M E A gk Z2}7} 2] o HA 215 B
T HS 29 39 ‘Bepuy o AS ofF ¥ o] FEH7| W W ZAAE o] &3 hEFE 28]
Z}z*“ HAAE vedo] AEFA0] 2 §F2 U AR 7FEE ol &ske T dd AT A Fe o]
_LZHEE ol & % Rele Atrdn Al A

Hx &) 7Hs 3 71578 Aol th(Lim, 2003). SFA] 5}
A 22 (53] bAoA Bt ofdste] @ 5 gl
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