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Effect of Cultural Environments and Nitrogen Fertilization Levels
on the Anthocyanin Accumulation of Purple-fleshed Potato
(Solanum tuberosum L.) Variety Jasim

Jin-Ceol Jeong*, Dong-Chil Chang, Young-Ho Yoon, Chun-Su Park, and Sung-Yeol Kim
National Institute of Highland Agriculture, RDA, Pyeongchang 232-955, Korea

Abstract. The purple color in flesh of ‘Jasim’ potato (Solanum tuberosum L.) tubers is due to an accumu-
lation of anthocyanin. The experiment was conducted to determine what is the key factor among cultural
environments that affect the accumulation of anthocyanin in ‘Jasim’ potato tubers, and the effect of nitrogen
fertilization levels on that. Through analysis of anthocyanin content of purple-fleshed tubers produced under
the different cultural environments of three localities and two planting dates, we determined that lower tem-
perature during 30days before harvesting resulted in higher anthocyanin accumulation of ‘Jasim’ potato
tubers. In the experiment of different level of nitrogen fertilization, ‘Jasim’ potato tubers produced in high-
land (Daegualryeong) showed higher content of anthocyanin in the treatment of recommended level than in
treatment of lower or higher level as compared with the recommended level. However, significant difference
of anthocyanin content among different nitrogen fertilization levels was not observed in lowland (Gangnung).
These results suggest that the selection of locality or cropping system and the optimal fertilization manage-
ment are very important factors for production of higher pigmented tubers in purple-fleshed potato.
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Fig. 2. Anthocyanin content of purple-fleshed potato (cv.
Jasim) tubers according to their tuber size. Vertical bars
indicate standard error.
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Fig. 1. Changes in anthocyanin content of purple-fleshed potato (cv. Jasim) tubers during the growth according to different
localities and planting dates. Vertical bars indicate standard error (n=20).

Gangung I : planted in April 3 at 10m above sea level (asl)

Gangung II : planted in August 14 at 10m asl
Jinbu I : planted in April 24 at 600m asl

Jinbu II : planted in May 4 at 600m asl
Daegualryeong I : planted in May 6 at 800m asl
Daegualryeong II : planted in May 16 at 800m asl
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Table 1. Correlation coefficients between climatic parameters and anthocyanin content of purple-fleshed potato (cv. Jasim)

tubers taken from three different localities of Korea.

Environmental Days before harvesting )
parameter 70~61 60~51 50~41 40~31 30~21 20~11 10~1
Mean temperature 0.317 0.366 0.154 -0.121 -0.498 -0.732" -0.663"
Max. temperature 0.367 0.557 0.186 0.003 -0.156 -0.511° -0.494"
Min. temperature 0.237 0.113 0.001 -0.147 -0.683" -0.772" -0.663"™
Relative humidity 0.079 -0.185 -0.073 -0.056 -0.172 -0.300 -0.414
Sunshine hour -0.178 0.010 -0.128 -0.056 0.110 -0.181 -0.109
Precipitation 0.150 0.221 0.204 0.523 -0.179 -0.148 1.108

" : Significant at the 5 and 1% level of probability.
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Table 2. Phenylalanine ammonia lylase (PAL) activity’ of purple-fleshed potato (cv. Jasim) tubers according to different

Jocalities and planting dates.

Locality and Day after planting
planting date” 80 90 100 110
Gangnung I 3.1+041% 3.7+£0.76 3.8+0.54 421090
Gangnung 11 4.3+0.96 43+0.84 - -
Jinbu I 4.1+£0.46 3.8+£0.90 52+1.19 2.440.38
Jinbu IT 3.3£0.36 431075 4.810.40 -
Daegualryeong I 4.2+0.98 1.7£0.12 2.1+0.05 3.8+0.31
Daegualryeong 11 4.4+0.81 3.2£0.39 2.7£0.25 -
“Unit per mg protein

YSee the Fig. 1
*Mean +S.E. (n=5)
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Table 3. Effect of nitrogezi’ fertilization levels on the plant growth and yield of purple-fleshed potato cv. Jasim at two differ-

ent localities.

Locality Nitrogen fertilization No. of stem Stem length Yield Spec.iﬁc
level per plant (cm) (ke/10a) gravity
S ATx 12 4.4a 45b 4,219a 1.061b
Gangnung A x2/3 4.6a 49a 4,101a 1.064b
(10m asl) A 4.1a 48ab 4,079a 1.062b
A x32 4.0a 5la 3,101b 1.064b
Ax1/2 3.4b . 25d 3,135b 1.070a
Daegualryeong A x2/3 3.7b 28¢c 3,348b 1.071a
(800m asl) A 3.5b 32¢ 3,012b 1.069a
A x3/2 3.5b 36¢ 2,336b 1.070a
*Calculated by the recommended standard amount of fertilizer for potato after soil analysis. -
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Fig. 3. Effect of nitrogen fertilization levels on the anthocy-
anin content of purple-fleshed potato (cv. Jasim) tubers at
two different localities. See Table 3 for nitrogen fertiliza-
tion levels.
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