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Growth Responses of Some Medicinal Plants in
Different Altitudes of Mountain Halla

Chang Khil Song*, Yang Mun Park*, Nam Ki Cho*, Young Woo Ko*, and Dong Il Kang*

ABSTRACT © Growth and ecological differences of some important medicinal plants {(Carthamus tinctorius,
Astragalus membranaceus, Digitalis purpurea, Melissa officinalis, Anethum graveolens, Angelica gigas and
Saururus chinensis) were observed at the different attitudinal sites of Mt. Halla in Cheju from 1997 to 1998.
Growth of all medicinal plants was generally higher in the northern slope parts than in the southern slope
parts. But at 50m above the sea level in the northern slope regions, the germination, growth and yield of
Astragalus membranaceus and Digitalis purpurea were reduced by the wind. As the altitude was higher, the
temperature was more slowly down in the northern slope regions than in the southern slope regions, while,
the moisture was relatively high. The growth of Carthamus tinctorius, Melissa officinalis, Anethum
graveolens and Angelica gigas were generally reduced by the higher altitude. On the other hand, growth of
Saururus chinensis was good at the 700m above the sea level.

Key words : medicinal plants, altitude, growth difference.
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Fig. 1. Experiment region of Mt. halla in Cheju Island.
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Table 1. Mean air temperature and humidity during the experiment period at different altitudes

Altitude Air temperature (C) Humidity (%)

(m) May June July Aug. Sept. May June July Aug. Sept.

50 18.9 20.9 26.2 26.2 23.5 50. 4 51.3 55.7 57.9 52.6

250 17.8 21.9 24.7 24. 2 17.9 54,2 60. 6 61.9 62.6 67.6

N 500 16.9 18.8 21.9 23.5 17.3 59.5 64.4 70. 2 72.5 75. 4
700 15.7 17.7 20. 8 22.6 16. 8 68. 3 77.1 84.7 86.4 82.7
Mean 18.90 20.90 26.20 26.20 23.50 50.40 51.30 55.70 57.90 52.60

50 19.4 23.4 26. 2 26.7 24.1 51.2 52.8 57.4 64.1 53.1

250 18.3 22.4 25.2 25.7 18.4 55.9 62.1 63.4 69. 4 69. 6

g* 500 17.3 21.2 23.6 24.1 17.7 62.3 69.3 73.5 78.3 75.3
700 15.9 18.3 21. 4 22.1 16.3 70.3 78.6 85.2 87.9 84.9

Mean 19.40 23.40 26.20 26.70 24.10 51.20 52.80 57.40 64.10 53.10

N* . Northern slope
$* : Southern slope
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Table 2. Agronomic characters of Carthamus tinctorius as affected by altitudes at Mt. Halla

Emergence  Plant Noof N of Main PAD Flowering Bud wt.  Fresh  Dry wt. ered

. . 0. 0 0. 0 stem per Wt per  per per
Alitude datet height node tller diameter value' date* plant plant plant plant
(DAST) (em) O 9 ®  ®  ©
50M 5.0 59.6  26.0 5.5 0.56 56.3 60.0 4.53 30.6 1.3 2.57
250M 6.0 58.6  23.0 5.0 0.46 52.8 60.0 4,22 29.6 10.6 2.43
, 900M 8.0 47.6  22.5 2.0 0.41 37.1 66.0 2.50 15.2 5.7 1.47
N 700M 10.0 46.7  21.0 1.5 0.37 36.0 710 .04 13.6 4.5 0.42
Mean 7.3 53.1 23.1 3.5 0.45 45.6 64.0 3.07 223 802 1.72
LSD* 1.8 508 3.37 1.33 0.026 1.22 1.9 0.70  3.06 .9 0.73
50M 5.0 59.6 24.0 5.0 0.48 44.7 64.0 4.32  29.9 10.5 1.67
250M 6.0 55.4  22.0 4.7 0.46 39.8 67.0 4,10  28.7 9.9 1.34
, S00M 8.0 41.0  20.0 3.8 0.3 44.2 69.0 2.42  13.8 3.8 0.57
S 700M 10.0 40.4 18.5 2.7 0.31 39.8 71.0 1.08 13.5 2.6 021
Mean 5.2 40.3 17.3 3.7 0.32 32.5 50.5 2.88 18.9 6.5 1.07
LSD* 1.9 16.0  1.36 0.65 0.047 2.39 2.1 0.55 2.17 .8 0.39

' : Days after sowing

N* : Northern slope

S* : Southern slope

t : Significant at 5% probability levels
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Table 3. Agronomic characters of Astragalus membranaceus as affected by altitudes at Mt. Halla

Altitude Emergence Plant No. of No. of Stem fresh Flowering SPAD
date (DAS')  height (cm) node branch wt. date (DAS")  value'
50M 5 57.6 29.5 4.8 30.3 92 _ 31.4
250M 6 98.7 34.0 9.0 57.0 92 39.5
. 500M 7 68.3 33.5 6.2 42.6 110 38.6
N 700M 9 65.4 33.0 5.4 36.3 112 33.5
Mean 6.8 72.50 32.5 6.35 41.55 101.5 35.75
LSD* 1.5 17.81 1. 40 1.58 1.12 1.6 2.15
50M 5 43.4 25.6 4.2 28.5 96 33.9
250M 6 33.9 27.6 3.8 25.8 97 28.6
-, 500M 8 24.7 29. 4 3.2 23.4 102 32.1
S 700M 10 16.8 31.5 2.4 21.5 106 27.7
Mean 5.12 29.95 21.00 3.19 19.70 74.15 24.18
LSD* 1.4 7.40 3.16 0. 83 1. 84 2.1 2.38
Altitude R(fig;lejteeard Root fresh Root Stem dry  Root dry No. of 'Seeserwt'
() . Wt (@ length(em)  wt (g) wt. (2) pod plant (g)
50M 0.92 36.4 28.5 8.2 7.1 15.0 1.2
250M 1.57 73.8 42.6 15.6 14.2 29.0 2.5
. 500M 1.33 54.5 38.4 11.5 10.1 22.5 1.6
N 700M 1.21 48.1 30.2 9.8 8.9 19.0 1.1
Mean 1.25 53.20 34.92 11. 27 10. 07 21.37 1. 60
LSD* 0.17 0.99 3.42 1. 49 1.62 2.43 0.43
50M 0. 86 35.5 28.1 7.6 6.9 14.0 1.2
250M 0.77 34.6 24.6 6.5 6.6 12.0 1.1
. 500M 0.53 33.2 21.3 5.4 538 10.0 1.1
700M 0.48 28.5 18.5 3.8 3.5 7.5 1.0
Mean 0.58 26.07 19. 35 5.24 5.23 9. 60 0.95
LSD* 0.22 3.73 1.96 0.74 0.75 1.01 0. 28

' ¢ Days after sowing

* : Soil plant analysis development

N* : Northern slope

S* : Southern slope

* : Significant at 5% probability levels
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Table 4. Agronomic characters of Digitalis purpurea as affected by altitudes at Mt. Halla

Altitude Emergence Plant No. of SPAD Leaf wt. Fresh wt.
date (DAS")  height (cm) lea value (g) per plant(g)
50M 14 16.4 8.3 45.3 27.8 64.9
250M 15 37.5 13.0 47.6 442.5 631.9
, 500M 15 26.2 10.0 35.0 150. 3 270. 8
N 700M 16 21.6 9.8 33.6 40.9 116.1
Mean 15.0 25.42 10. 27 40. 37 165. 4 270.9
LSD* 1.9 12. 06 1.41 2.95 8.44 2.21
50M 14 15.1 13.4 44.5 152. 4 58.7
250M 15 12.7 10. 8 41.2 131.5 43.8
; 500M 16 12.9 8.8 37.5 147.4 40. 8
S 700M 18 11.4 5.4 33.6 128.5 28.6
Mean 11.72 13.19 8.6 31.53 109.9 36. 37
LSD* 1.8 5.75 0.67 3.74 8.81 4.46
Altitude Root fresh Stem dry Root dry Stem fresh Leaf dry
wt. (2) wt. (g) wt. (g) wt. (2) wt. (g)
50M 78.3 8.4 18.3 37.1 2.1
250M 193.3 18.6 32.7 189.4 40.8
. 500M 153.2 14.0 25.7 120.5 20.3
N 700M 103.5 10.5 20. 3 75.2 15.2
Mean 132. 07 12. 87 24. 25 105. 55 19.60
LSD* 3.57 2.11 2.54 3.75 4.66
50M 76.5 7.2 15.7 32.7 19.8
250M 73.4 53 13.8 27.6 19.0
. 500M 68. 4 3.8 11.8 24.3 18.5
S 700M 52.1 1.9 9.4 21.5 16. 4
Mean 55. 46 4. 60 10.96 22.08 15. 49
LSD* 2.13 1.64 0.82 2.65 1.54

* : Days after sowing

t . Soil plant analysis development

N* : Northern slope
§* : Southern stope
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Table 5. Agronomic characters of Melissa officinalis as affected by altitudes at Mt. Halla

Plant Leaf Stem Root Stem Root

Altitude  SFEENCE ot N Of e esh  fresh D Tdy dry
date (DAS') (cn) branch i (o) wt (@ wt (@ VAt i (o) wt ()

50M 16 55.0 12.5 22.8 20.7 13.9 30.0 12.4 4.4

250M 17 46.2 11.5 21.9 25.0 7.0 28. 4 10.5 1.8

. 500M 19 31.0 11.0 18.6 18.1 6.0 25.3 5.6 1.4

N 700M 21 30.9 11.0 14.3 10.9 5.2 25.6 4.9 1.3
Mean 18.3 40. 77 11.50 19. 40 18.67 8.02 27.32 8.35 2.22
LSD* 1.1 15.77 1. 07 1.16 17.22 0.11 1.05 3.83 1.66

50M 26 45.8 10.4 20. 8 18.7 6.4 28.6 6.9 1.7

250M 28 33.7 8.5 18.9 21.4 4.3 24.3 4.7 1.6

. 500M 29 24.9 7.6 15.3 15.6 4.0 22.5 2.4 1.1

S 700M 32 20.8 7.6 13.0 11. 4 3.6 22.3 2.0 0.9
Mean 21.02 30. 04 6. 89 14. 04 18. 23 3.70 19.11 4.45 1.51
LSD* 1.2 13.12 0.84 0.90 2.22 0. 40 1.69 1.98 0.23

! . Days after sowing

N* : Northern slope

§* : Southern slope

t : Significant at 5% probability levels
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Table 6. Agronomic characters of Anethum graveolens as affected by altitudes at Mt. Halla

Altitude Emergence Plant No. of Stem Leaf fresh Flowering
date (DAS')  height (cm) node diameter wit. date (DAS")
50M 12 88.5 9 11 48.9 57
250M 13 80.3 9 9.5 37.5 59
' 500M 14 75.2 6 6.6 7.5 65
NT - 200M 15 70.3 6 3.9 2.8 72
Mean 13.5 78.57 7.50 7.75 24.2 63.3
LSD* 1.2 20. 45 1.53 1.41 1.65 1.4
50M 8 54,2 8 6.8 35.2 75
250M 8 44.1 7 6.2 25.7 75
. 500M 9 21.6 5 5.4 13.8 76
S 700M 10 20.4 5 4.8 11.9 77
Mean 6.55 35.08 5. 38 4.95 19.1 56.9
LSD* 1.2 13.13 0. 65 0.63 0.77 1.0
Altitude Stem fresh Root fresh Leaf dry Stem dry Root dry  Seed wt. per
wt. (g) wt. (g) wt. (g) wt. (g) wt. (g) plant (g)
50M 33.9 7.97 7.9 6.4 2.1 14.7
250M 26.4 7.57 7.5 6.0 1.5 13.9
. 500M 11.5 2.42 1.2 2.1 0.5 3.8
N" " 700M 3.2 0.97 0.5 0.9 0.3 2.7
Mean 18.75 4.73 4.27 3.85 1. 10 8.77
LSD* 0.71 0.76 0.57 1.26 0.33 2.11
50M 30.5 2.4 2.3 2.3 1.2 12.6
250M 21.6 2.0 1.7 2.1 0.6 9.3
. 500M 16.4 1.6 1.2 1.8 0.3 2.4
ST 700M 5.8 0.4 0.2 0.5 0.2 1.6
Mean 17. 30 1.69 1.44 1.86 0.60 6. 60
LSD* 2.77 0.53 0.35 0.14 0. 20 1.04

* 1 Days after sowing

N* : Northern slope

$* @ Southern slope

* © Significant at 5% probability levels
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Table 7. Agronomic characters of Angelica gigas as affected by altitudes at Mt. Halla

Emergence Plant Shoot  Root Root Root head Shoot  Root

Altitude date. height O Of NOOF Rl fesh  length o0 diameter dy  dry
DASY)  (em) e branch gy () wt(g) () Value m) w@® wtlo

50M 12 29.6 6.8 3.8 202.5 827 17.2 40.1  30.2 532 1.5
250M 13 28.7 6.8 3.9 183.8 7.2 10.5 38.4 28.3 5.2 10.2

, 500M 14 240 6.9 4.3 159.3 521 85 40.0 247 475 9.3
N" 700Mm 15 23.7 7.8 5.2 146.2 31.7 4.9 351 2.9 43.2 6.8
Mean  13.50 26.50 7.07 4.30 172.95 59.42 10.27 38.40 26.27 48.77 9.45
LSD* 1.8 9.00 0.54 0.69 5.51 2.64 2.37 0.71 4.18 570 1.56
50M 22 23.4 4.3 2.5 197.5 68.4 13.5 40.3 27.1  48.6 9.8
250M 23 21.7 4.2 2.7 176.4 45.9 8.4 37.6 2.4 453 8.4

, 500M 24 19.6 5.6 3.8 143.7 351 57 343 235 42.8 6.7
S° 700M 25 15.7 6.7 4.7 118.6 26.7 3.5 33.5 20.8  39.4 4.3
Mean 17.70 18.42 3.66 2.42 130.77 38.01 7.49 28.22 20.29 35.60 6.61
LSD* 1.9  11.03 0.35 0.8 13.32 2.99 2.65 0.78 2.89  2.47 1.55

' : Days after sowing
! : Soil plant analysis development

N* : Northern slope
S* : Southern slope

* : Significant at 5% probability levels
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Table 8. Agronomic characters of Saururus chinensis as affected by altitudes at Mt. Halla

Emergence Plant No. of SPAD  Leaf Stem Root Leaf , Shoot  Root

Altitude date height 4 fresh fresh  fresh dry dry dry
(DAS")  (mm)  leal value' () i (g) wt (@) wi (e wt(®) wt (g

50M 16 37.5 11.0 48.6 52.3 43.7 329.3 11.6 7.0 47.3
250M 17 27.3 10.3 47.8 40. 8 32.7  109.3 8.6 3.8 20. 1

, 500M 18 25.6 8.0 41.7 24.7 8.9 82.2 2.5 1.2 11.5
N 700M 19 29.5 8.5 44.0 27.9 10. 4 98.4 3.8 1.7 11.6
Mean 17.50 29.98 9.45 45.52 36.42 23.92 154.80 6.62 3.42 - 22.62
LSD* 1.5 9.65 1.36 0.63 1.53 2.98 3.78 1.61 1.27 0.97
50M 26 13.8 8.2 47. 4 12.3 10. 8 23.1 1.8 2.4 7.5
250M 27 11.3 8.1 41.5 10.7 8.6 19.3 1.6 1.8 4,3

. 500M 28 11.1 6.7 31.0 7.5 5.7 13.2 1.2 1.5 2.4
S 700M 30 10.7 6.2 25.4 5.4 3.2 8.6 0.8 0.7 1.7
Mean 20. 62 11.46  6.09 30.13 8.00 7.02 14.84 1.55 1.74 3.79
LSD* 2.0 4.57 0.74 6.07 2.34 2.41 2.59  0.77 0.52 0.74

' Days after sowing

* : Soil plant analysis development

N* : Northern slope

$* : Southern slope

* © Significant at 5% probability levels
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