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Cool climate and shaded condition are favorable for the growth of Coptis japonica MAKINO
and the plant is usually grown in a shaded field or forest floor in Honshu, Japan. To reduce the
cost and labor involved in the cultivation in the field in Honshu, we attempted the cultivation of
the plant in an unshaded (open) field in northern Hokkaido for six years. The 3rd year, 5th year
and 6th year growth of the plant and the berberine type alkaloid contents of the 5-year old and
the 6-year old rhizomes grown in an unshaded (open) field were compared with those grown
in a shaded field in Honshu (shading rate 45-49%)).

1. The dry weight of rhizomes grown in the unshaded field was less than that in the shaded
field: the dry weight of the 6-year old rhizomes grown in the unshaded field was about 87%
of that of the 6-year old rhizomes grown in the shaded field.

2. No significant difference in berberine type alkaloid contents was observed between them.

3. Though the yield of 6-year old rhizomes grown in unshaded fields was less than that in
Honshu Japan, open field cultivation in northern Hokkaido seems to be more useful from the
management’s point of view.
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TaBLe I. Experimental Design of Trial Cultivation under an Unshaded Condition

Cultivation in the nursery® Cultivation in the Field®’
Plots 1st Yaer 2nd Year 3rd Year 4th Year 5th Year 6th Year
(1985) (1986) (1987) (1988) (1989) (1990)
Shaded Shaded®’
Unshaded Shaded Unshaded (Open)

a) Seeds were sown on August 28, 1984 and germination was observed in early April, 1985.
b Seedlings were transplanted on September 3, 1986.
©> Shading rate with cheese-cloth is from 459 to 49 % (Detail is shown in Fig. 1).
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Fig. 1. Average value of Light Intensity from 1987 to 1989
O: Unshaded, @: Shaded.
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Fig. 2. Comparison of the Growth of Coptis japonica MAKINO Grown under
Shaded and Unshaded Conditions (the S-year old plant)

Vertical bars represent standard deviation of mean values. * and ** show sig-
nificant difference by #-test at the 5% level and the 1 9 level, respectively.

TasLe II. Comparison of the Growth of Coptis japonica MAXINO Grown under
Shaded and Unshaded Conditions

; Dry Weight

Lea

Plant Age Number of  Number of  Leaf Area .
Plots L(%Irlg)th Leaves Buds (cm2/Plant) Aerial Part Rhizome %Ch ’ﬁgglte
5-Year Old (In 1989)

Shaded®> 28.4+2.7%** 96.7+8.1 19.7£0.4 2729.4+187. 5% 24.2+1.5% 4.4+0.07** —
Unshaded 19.8+1.3 109. 5+1. 5% 21.0+£1.4 1326.3%341.5 16.0t4.1 3.6£0.14 —
3-Year Old (In 1987)

Shaded — 49.2+15.9 7.2%1.6 — 6.3+2.3 — 12.2%5.6
Unshaded — 45.1+18.4 6.7£2.7 — 6.9+3.0 — 9.1+£4.2

Each value is mean +standard deviation.
* and ** show significant difference by #-test at the 5% level and the 1% level, respectively.
2> Shading rate is from 459 to 49 % (Detail is shown in Fig. 1).
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TasLE III. Dry Weight of Rhizome (g/plant) and Alkaloid Contents in the 6-Year Old Rhizome
of Coptis japonica MAKINO (w/w %)

Alkaloid Contents®’

Dry Weight
Samples y Y a

of Rhizome®’ Jat Cop Pal Ber Total Alkaloid
Shaded 7.8+1.05 1.11+0.08 1.62+0.09 0.26+0.01 7.26+0. 26 10.25+0. 35
Unshaded 6.8+1.28 1.09%0.09 1.49%0.04 0.21+0.02 7.67%0.45 10. 47£0. 59

2) Each value is mean of 50 plants +standard deviation.
b Each value is mean of 4 repetitions +standard deviation.
Jat: jatrorrhizine, Cop: coptisine, Pal: palmatine, Ber: berberine.

TaBLE IV. Alkaloid Contents in the 5-Year Old Rhizome of Coptis japonica MAKINO (W/w %)

Samples Jat Cop Pal Ber Total Alkaloid
Shaded 0.96£0. 19 1.52+%0.26 0.19+0.05 6.67+0.53 9.34+0.70
Unshaded 0.93%0.06 1.51+0.24 0.16x0.05 6.79£0.72 9.40%0. 89

Each value is mean of 10 plants +standard deviation.
Jat: jatrorrhizine, Cop: coptisine, Pal: palmatine, Ber: berberine.
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Fig. 3. HPLC-Profile of the MeOH/AcOH (99 : 1) Extract from the
Rhizome of Coptis japonica MAKINO

1: jatrorrhizine, 2: coptisine, 3: palmatine, 4: berberine.
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TaBLE V. Monthly Average Values of Air Temperature, Precipitation and Sunshine
Hours at Nayoro from 1986 to 1990

Air temperature

Maximum Mean Minimum Pr emrlr:’lnrr?tlon Sunshine hours
°C °C °C
Jan, —5.4 -9.8 -16.0 56.0 126. 1
Feb. —-3.9 -9.5 —16.5 36. 4 174.9
Mar. 1.3 -3.2 —8.7 44.0 214.6
Apr. 8.7 3.8 -1.2 57.2 198.8
May 15.8 10.0 3.6 57.6 202.0
Jun. 21.7 15.2 8.9 49.2 214.9
Jul, 25.3 19.2 14.0 72.0 209. 2
Aug. 25.5 20. 4 15.9 144. 4 172.5
Sept. 20.6 15.0 10.1 115.0 167.5
Oct. 13.3 7.9 3.0 112.6 149.0
Nov. 4.3 0.9 -2.6 116.8 77.9
Dec. -1.5 —4.9 -9.3 81. 4 79.9
Total 942. 6 1986. 8
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