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Growth Characteristics of Ligusticum chuanxing Hort. according to Soil
and Meteorological Environment by Each Cultivation

Dae Hui Jeong', Ki Yoon Kim?, Hong Woo Park’**, Chung Ryul Jung®,
Hyun Jun Kim® and Kwon Seok Jeon*

"Master’s Degree Researcher, Post-doc, *Researcher and *Senior Researcher, Forest Medicinal Resources Research
Center, National Institute of Forest Science, Yeongju 36040, Korea

Abstract - This study aimed to identify regions with a suitable growth environment for Ligusticum chuanxing Hort. and use
basic data to identify appropriate cultivation and stable production strategies. Four main areas of cultivation were selected
and the relationship between growth characteristics (aboveground and underground parts) and weather and soil environment
was analyzed. Overall growth was found to be significantly higher in Pyeongchang. Atmospheric and soil temperatures
showed a significant negative correlation with overall height from the ground, stem diameter, and growth characteristics of
the underground part; leaf length and width were positively correlated. As insolation increased, the growth characteristics,
excluding leaf size, showed a positive correlation. Soil characteristics such as organic matter (OM), N, P, and K showed
negative correlations with the overall height of the upper part and growth characteristics of the underground part, including
stem diameter. Analysis of roots indicated that OM, N, P, and K were essential and were absorbed through the soil. The OM,
N, P, and K values in the Pyeongchang area, which showed the optimal growth, were lower than those in other areas. It is
believed that these results can be used to select cultivation sites for L. chuanxing and establish cultivation technology in

future.
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Table 1. The geographical information of L. chuanxing cultivation
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Fig. 1. The map of collected area of L. chuanxing.

) Coordinate )
Location Address - - Altitude (m)
North latitude East longitude
Bonghwa-gun Socheon-myeon, Goseon-ri 392-9 3657 28.44" 12859' 17.29" 366
Yeongyang-gun Subi-myeon, Sinam-ri 165-6 3651' 22.67" 129°'11' 00.68" 459
Pyeongchang-gun Jinbu-myeon, Duil-ri 187-1 3741' 34.29" 12833' 32.25" 623
Inje-gun Inje-eup, Gaari 529 3809' 09.71" 128°06' 57.45" 475
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Table 2. Growth characteristics of L. chuanxing among four cultivation regions

BW* PC* AN
Plant height (cm) 79.44 + 6.81% 64.64 + 21.59¢ 126.97 + 7.66° 88.70 + 8.57°
Stem diameter (1) 9.45 + 1.89° 7.69 £ 2.30° 11.62 + 1.25° 9.76 + 1.59°
Leaf length (cm) 19.70 + 2.83° 19.66 + 4.53" 13.84 + 2.53° 14.74 + 2.89
Leaf width (cm) 22.92 + 4.46"° 18.50 + 3.86" 11.27 + 2.28° 13.33 + 2.14°
Root length (cm) 2433 + 3.22° 2435 + 3.30° 28.89 + 3.94° 29.11 + 3.37°

135.60 + 61.64°
45.46 + 20.76°

Fresh weight (g)
Dry weight (g)

128.42 + 69.66
42.44 + 25.64°

120.65 + 55.93°
57.19 + 25.06

218.69 + 69.12°
99.00 + 31.06"

“Bonghwa-gun; *Yeongyang-gun; *Pyeongchang-gun; “Inje-gun; “Values followed by different letters within a column
indicate significant difference (P < 0.05) between substrates for that parameter using DMRT (Duncan’s Multiple Range

Test) (n = 20, mean + SD).
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Fig. 2. Graph of regression analysis of among over and under ground part characteristics. A. Height and root length; B. Height and
fresh weight; C. Height and dry weight; D. Stem diameter and root length; E. Stem diameter and fresh weight; F. Stem diameter and
dry weight; G. Leaf length and root length; H. Leaf length and fresh weight; I. Leaf length and dry weight; J. Leaf width and root
length; K Leaf width and fresh weight; L. Leaf width and dry weight.
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Table 3. Edaphic characteristics of L. chuanxing among four cultivation regions

Edaphic characteristics BW* YY? PC* "
OM (%) 5.17+0.39" 3.31+0.26° 1.69 = 1.00° 2.22+0.14°
Total N (%) 0.19 + 0.04* 0.16 + 0.02° 0.09 +0.05" 0.15+0.02
Avai. P (mg/kg) 2187.76 + 206.89° 1258.18 + 144.11° 897.72 + 634.70° 776.98 + 147.47°
K (cmol/kg) 1.53 +0.05° 0.52+0.03" 0.21+0.19° 0.19+0.02°
Ca (cmol /kg) 5.72+0.09° 4.19+0.41° 3.40 +0.23° 12.63 +3.25°
Mg (cmol /kg) 1.79 + 0.09° 0.65 + 0.06° 0.65 + 0.06° 3.70 + 0.30°
Na (cmol /kg) 0.09+0.01° 0.05 + 0.00° 0.09 £ 0.02° 0.10 + 0.02°
CEC 16.16 +0.89° 11.17 +0.83° 7.68£2.33¢ 11.84 +1.02°
EC 0.23 +0.05" 0.11+0.01° 0.10+0.03° 0.20 + 0.04°
pH [1:5, H,0] 6.51 +0.24° 597+0.31° 6.29+0.71° 6.59 + 0.05°
Soil type Sandy Loam Sandy Clay Loam Sand Sandy Loam

“Bonghwa-gun; ¥ Yeongyang-gun; *Pyeongchang-gun; “Inje-gun; *Values followed by different letters within a column indicate
significant difference (P < 0.05) between areas for that parameter using DMRT (Duncan’s Multiple Range Test) (n >3, mean + SD).
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Table 4. Weather characteristic of L. chuanxing among different cultivation

Data Cultivation AT (C) ST (C) AH (%) SH"(m*/n) SR (W/n?)

BW" 15.90 1830 64.90 0.15 226.89

2019.05 YY! 16.50 20.22 56.40 0.18 234.11
PC* 15.19 16.42 59.53 0.12 237.02

I 16.99 17.43 57.83 0.29 268.96

BW 18.85 22.53 77.49 0.16 205.94

201906 YY 19.42 23.48 71.84 0.19 213.14
PC 17.87 20.15 76.75 0.15 217.75

U 19.41 20.18 7521 031 226.94

BW 22.13 2426 88.34 0.18 140.22

201907 YY 22.87 25.20 81.70 021 146.38
PC 21.42 24.58 84.58 0.13 153.42

U 22.86 22.70 83.08 0.32 163.95

BW 23.50 25.96 88.51 0.17 143.41

019,08 YY 23.75 26.49 81.06 0.19 150.83
PC 2.17 26.25 84.87 0.15 177.85

U 23.89 23.99 83.26 0.34 195.39

BW 18.83 21.40 89.13 0.17 103.57

YY 19.45 21.39 81.48 0.18 110.37

2019.09 PC 17.35 21.52 86.83 0.15 145.52
U 18.30 19.64 85.71 0.34 139.52

BW 16.58 19.15 91.56 0.18 75.54

2019.10 YY 14.13 15.56 77.95 0.20 81.32
PC 11.47 14.54 85.61 0.15 109.45

U 12.68 14.92 83.36 0.34 118.97

’Air temperature; YSoil temperature; *Air humidity; “Soil humidity; “Solar radiation; "Bonghwa-gun; ‘Yeongyang-gun;
*Pyeongchang-gun; ‘Tnje-gun.
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Fig. 3. Graph of comparison of weather characteristic of L. chuanxing among different cultivation.
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Table 5. Correlation coefficient between growth characteristics and soil environment of L. chuanxing

PH” SD¥ LL* LWY RLY FW" DW!
OM -0.549"" -0317" 0.560" 0.764" -0.493" -0.262" -0.458"
Total N -0.6517 -0.417" 0.429™ 0.558™ -0.403™ -0.400™ -0.526"
Avai. P -0.375" -0.178 0.491" 0.713" -0.458" -0.146 -0.320”
K -0.380" -0.175 0.489" 0.742" -0.440" -0.165 -0.350"
Ca -0.126 0.002 -0.198 -0.149 0.247° -0.276 -0.142
Mg -0.125 0.012 -0.162 -0.069 0.230" -0.3017 -0.181
Na 0.511" 0.453" -0.360" -0.266" 0.400™ 0.141 0.303"
CEC -0.553" -0.272" 0.440™ 0.674™ -0.370" -0.346" -0.475
EC -0.280" -0.052 0.226" 0.450™ -0.072 -0.289" -0.314"
pH 0.141 0.22 -0.235 -0.015 0.174 -0.039 0.023

“Plant height; *Stem diameter; *Leaf length; “Leaf width; "Root length; "Fresh weight; ‘Dry weight; *All statistical analyses were
performed using Pearson’s correlation analysis (*P < 0.05 and **P < 0.01).

Table 6. Correlation coefficient between growth characteristics and weather environment of L. chuanxing

PH’ SD¥ LL¥ LWY RLY FW" DW!
AT® -0.8557° -0.548" 0.508" 0.619” -0.389" -0.510" -0.666"
ST -0.514" -0.381" 0.592" 0.668"™ -0.548" -0.109 -0.357"
SHY -0.251° -0.128 -0.164 -0.182 0.224" -0.344™ -0.224"
SRP 0.455" 0.310" -0.581" -0.715" 0.539" 0.093 0.338"

“Plant height; *Stem diameter; *Leaf length; “Leaf width; Root length; “Fresh weight; ‘Dry weight; *Air temperature; "Soil
temperature; Soil humidity; PSolar radiation; °All statistical analyses were performed using Pearson’s correlation analysis (*P <

0.05 and **P < 0.01).
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