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Analysis of Effect of Environment on Growth and Yield of
Autumn Kimchi Cabbage in Jeonnam Province using Big Data

Seung Hwan Wi, Hee Ju Lee*, In Ho Yu, YoonAh Jang,
Kyung-Hwan Yeo, Sewoong An, Jin Hyoung Lee

Vegetable Research Division, National Institute of Horticultural and Herbal Science, RDA, Wanju 55365, Korea
(Received September 8, 2020; Revised September 28, 2020; Accepted September 28, 2020)

ABSTRACT

This study was conducted to evaluate the effect of environment factors on the growth of
autumn season cultivation of Kimchi cabbage using the big data in terms of public open
data(weather, soil information, and growth of crop, etc.). The growth data and the
environment data such as temperature, daylength, and rainfall from 2010 to 2019 were
collected. As a result of composing the correlation matrix, the height and leaf number
showed high correlation in growing degree days(GDDs) and daylength, and the yield showed
negative correlation in growing degree days and the concentration of clay. GDDs and
daylength explained about 89% and 84% of variation in height, respectively. These two
environmental factors also explained about 85% and 79% of variation in leaf numbers,
respectively. In contrast, the coefficient of determination was low for yield when GDDs and
concentration of clay was used. The outcome of regional statistical analysis indicated that
relationship between yield and sum of sand and silt were high in Haenam and Jindo areas.
Hierarchical cluster analysis, which was performed to verify the association of yield, GDDs,
and concentration of clay, showed that Haenam and Jindo were clustered together. Although
GDDs and yield vary by year and region, and there are regions with similar concentration of
clays, observation data are grouped as the result. These suggests that GDDs and soil texture
are expected to be related to yield. The cluster analysis results can be used for further data
analysis and agricultural policy establishment.
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Table 1. Information of crop observation field and nearest weather station

Area  Latitude, Longitude Altitude (m) Weather station  Soil type  Sand (%) Silt (%) Clay (%)
i 34.528, 126.559 4 Haenam Hh 453 38.1 16.6
34.627, 126.604 31 YxB 34.7 416 23.6
34.505, 126.282 5 HIB 22.5 53.7 23.8
D 34.534, 126.287 7 Hﬁ:;im IgB 27.6 463 26.1
34.568, 126.282 18 wC 25.4 52.5 22
35.070, 126.469 10 BeB 415 38.45 202
35.084, 126.468 27 SoC2 36.3 31.9 315
HM  35.054, 126.541 28 Mokpo UoC 13.5 57.2 28.3
35.079, 126.479 23 YaC2 62.5 20.9 16.4
35.070, 126.467 9 YiB 5.5 65.3 29.1
MA  34.996, 126.481 10 Mokpo KkB 23.9 50.7 25.4
YA 34.824, 126.672 Mokpo SoC2 36.3 31.9 315
NJ 34.975,126.707 7 Gwangju Pt 13.8 60.1 26.1
2.2. KHuH
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(Tmax < TC) (Eq 4)
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Fig. 1. Correlation between meteorological factors and growth of Kimchi cabbage.
(A) Height and leaf number with meteorological factors from Sep 1 to Nov 15,
(B) Yield with meteorological factors on Nov 15.
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on Oct 15, (B) Yield.
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Fig. 3. Growth of Kimchi cabbage according to growing degree days and solar daylength. (A) Height and
GDD, (B) Leaf number and GDD, (C) Height and daylength, (D) Leaf number and daylength.
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Table 2. Growing degree days, soil texture and yield according to region

Area GDD_5 (Nov 15) Sand+Silt (%) Yield (kg/10a)
HN 846.5 c” 784 a 9878.0 a
D 880.1 b 76.2 ab 85833 a
HM 955.0 a 754 b 72723 b
MA 9479 a 74.6 b 7713.0 b
NJ 9213 a 739 b 7208.8 b
YA 9479 a 68.5 ¢ 7428.6 b

Z Means followed by the same letter are not significantly different using Duncan test, P<0.05.
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