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Processing Quality of Potato (So/anum tuberosum L.) Tubers as Influenced by
Soil and Climatic Conditions

Jin-Cheol Jeong, Yeong-Ho Yun, Dong-Chil Chang, Chun-Soo Park and Sung-Yeol Kim (Highland Crop Research
Division, National Alpine Agricultural Experiment Station, RDA, Pyeongchang, Gangwon 232-955, Korea)

ABSTRACT : In order to examine the difference in processing quality of potato tubers among localities, che-
mical properties of soils were analyzed and climatic conditions were investigated. Potatoes (Solanum tuberosum
L.) were grown at seven localities of Korea during two years from 1994 to 1995. Soil samples and tubers
were obtained from 2 to 3 commercial farms per locality with 10 days interval from 70 days before harv-
esting. As the result of that, higher correlation in processing quality was found with organic material content
among soil conditions. On the climatic conditions, minimum temperature and sunshine hours during the period
from 30 to 11 days before harvesting exhibited highly significant negative correlations with all quality param-
eters except reducing sugar content. Additionally, regression equations based on the observed level of these
factors showed the relatively high coefficients of determination for dry matter content and chip color. To pro-
duce higher quality potatoes for processing, therefore, climatic conditions such as minimum temperature and

sunshine hour and soil condition such as organic matter content have to be considered before the selection of
areas or fields.

Key words: potato, processing quality, soil, climatic condition, correlation coefficient.
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Table 1. Details of the present experimental localities stati-
oned over the country

Mean

Locali North ~ East  Altitude Planting Harvestingt
Y Latitude longitude  (m)  season  season (oc)a’)
Boseong 340 127°05°  20~30 ‘;aiy carly June 145
Gangneung 3745 12855 10~20 ﬁ;ﬁ mid July 182
Goryeong  35%45  128°16 100~150 fjliy mid June 172
nje W05 18°10 450~500 X‘;‘: mid Aug 196
Pyeongchang 3740 18°44 €50~700 iﬂ;’ carly Sep. 175
Suwon 15 12°05 50~100 112:; mid July 188
Yeongee 305 12715 50~100 l\‘j‘gj carly July 179

¥ Mean temperature during the growing season.
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Fig. 1. Chip color (Hunter’s L value) of potato tubers taken
from seven different localities of Korea. Alphabets above bar
mean Duncan’s mutiple range test at 5% level.

Table 2. Soil conditions of seven different localities measured
immediately after planting

" pH EC  OM Av.PO (Eéngf/tfg‘;
(L5 HO) (dS/m) (g/kg) (mg/kg) Ve
Boscong 55 03 46 68 214 8% 348

Gangnung 51 018 14 7% 089 334 0%
Coyeong 49 019 R 37 1@ 253 0P

Inje 52 017 13 55 011 338 118
Pyeongchang 5.0 0.20 32 374 073 453 14
Suwon 69 0.07 10 108 069 48 272
Yeongee 56 011 47 553 087 108 028

Table 3. Correlation coefficients among quality parameters
and soil conditions in potato tubers taken from seven diff-
erent localities of Korea

Quality
peramoter pH EC OM POs K G Mg
Dry matter 000 0153 0728" 0152 0574 0213 0152
content
Reducng 419 0151 0618 0256 0432 0310 0354
sugar
Chip color ~ -0204 0180 0774 0214 0492 -0142 0231

*

* 7 Significant at the 5 and 1% level of probability.

Table 4. Correlation coefficients among climatic and quality
parameters in potato tubers taken from seven different loca-
lities of Korea

Climatic Quality
condition  parameter” 7061 60~51 50~41 40~31 30~21 20~1

Days before harvesting

xDM 0310 0137 0137 0239 -0214 -0218

Maximmom: o 0161 031 030 0337 0213 0158
temperature
xCC 0124 00211 0241 0125 0215 0321
xDM 0320 0215 -0543 0425 0487 0387
Mean xRS 014 0241 0185 0175 0349 0217
temperature i
xCQC 0316 0168 0363 0387 0405 0389
xDM 0354 035 0214 0469 0785 072"
M

xRS 0124 0015 0235 0158 03% 0429
temperature " "
x QC 0356 0301 0254 0436 0735 0705
xDM 0235 0303 01% 0269 0712° 074"
xRS 0354 -01% 0256 0352 0421 0358
x CC 0235 0305 0362 0214 0689 0703
xDM 0012 0331 0128 0106 03% -032%
Precipitation  x RS~ 0125 0102 0012 025 -0402 -0.357

x CC 0008 0204 0162 -0260 -0440 -0642

Sunshine
hour

¥ Quality parameters : DM (dry matter content), RS (reducing
sugar) and CC (chip color).
"7 . Significant at the 5 and 1% level of probability.
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Table 5. Regression equation of processing quality on soil
and climatic conditions in potato tubers taken from seven
different localities of Korea

Processing quality

Dry matter content
in tuber (%)

Multiple regression equation
1097 + 0.001T; - 0.003T, + 000025 -
000025, + 0.002M (R’=0.65)

851 + 130Ty - 194, + 0175 - 0185, +
18IM  (R=0.78)

Chip color
" (Hunter's L value)

Ty, Mean of minimum temperature from 30 to 20 days before
harvesting; T, Mean of minimum temperature from 20 to 10
days before harvesting; S, Mean of sunshine hour from 30 to
20 days before harvesting; S, Mean of sunshine hour from 20
to 10 days before harvesting; M, Organic mater content of soil
after planting,
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