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Table 1. Effects of seed size and stratification treatment on germination of Bupleurum
falcatum L.

Duration of cold stratification (wk)

Seed size (mesh) mean
2 4 6 8 10

Germination (%) at room temperature in Feb. 1988

14 66.5 66.8 575 62.8 36.8 58.12%

18 51.8 56.0 68.5 59.0 378 54.62

20 41.5 42.8 50.8 58.3 30.8 44.8b
mean 53.28 55.22 58.92 60.02 35.1p 52.5

Germination (%) at 16°C

14 43.0 59.3 33.3 45.0 415 44.82

18 40.7 59.8 31.0 42.5 36.8 42.52

20 35.6 41.8 9.3 59.3 36.8 33.6b
mean 39.8b 4942 24.5¢ 48.92 38.3b 4Q.3

*Means followed by the same letter within line and column are not significantly different at
5% level by Duncan’s New Multiple Range Test.
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Table 2. Growth characteristics and yield of B. falcatum plants after various durations

of cultivation at two different elevations

Root

Culture Plant Plant Tillers Total Stem Root Root : Estimated
duration  height weight branches diameter length diameter ng(}ilt yield
(month) (cm) (g) (no..) (no.) (cm) (cm) (cm) 8 (kg/ha)
Tsun-yang (1200m)
2 18.30 ¢* 241 ¢ 1.00 b 15¢ 0.38b 12.75¢ 0.26 4 0.28 ¢ 45 ¢
6 78.40 b 43,370 1.00® 121.0% Q465 14,04 be Q72 ¢ 23l ¢ 370 ¢
12 87.90 @b 4770 2.702 169.0 b 0.50b 15,94 be 1.12 be 8.25 b 1,320 b
18 92.30 2b 81.38 2 3.54 2 24502 Q52b 163860 1340 9.22¢b 1,475 b
24 96.15 2 86.24 2 3702 261,72 Q792 2Q002¢% 1822 12.54 2 2,006 2
Mei-fung (2200m)
2 18.30 ¢ 2.41°¢ 1.00 ¢ 154 Q382 1275¢ 0264d Q284 454
6 6Q12 ¢ 3248 d 1.00 ¢ 370¢ 0402 1521 be 06le 216¢ 346 ¢
12 83.04 b 4895 ¢ 242 b 542 ¢ 0442 1759 2b 089k B51b 1,042 0
18 94,02 b 69,20 b 3.208b 955 b 0492 20412 105b 8142 1,302 2
24 109,73 2 84,72 2 379 1163 # 0512 20522 1352 8652 1,384 2

*Means followed by the same letter within each column are not significantly different at 5% level

by Duncan’s New Multiple Range Test.
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Table 3. Effect of shading on the growth characteristics of B. falcatum at Mei-fung
station (2,200m.)* "

Plant Plant Tillers Total Stem Root Root Root
Treatment height weight branches diameter length  diameter weight

(em) (g) (no.) (no.) (ecm) (em) (cm) (gd.w.)
Shading 119.872%* 185 2200 23.0b 0.332 12.04 b 0833 354b
Control 1097 2 4858 3.992 955 2 Q512 20.61 2 11582 84112

*#After 18 months of culture duration.

#**Means followed by the same letter within each column are not significantly different at 5%
level by Duncan’s New Multiple Range Test.

Table 4. Effect of earlier planting on the growth characteristics of B. falcatum plants

at early growth stage.

Planting (1987) Cultx(liﬁoitglrlajtion Plarztc I1;11e)igh’c . Totazlforsnches Leaé clgn)gth Lea(fc r\:lvédth
Jan. 5 45,13 2% 14332 15.40 2 1512
Feb. 4 32.13b 10.27 b 14932 1642
Mar. (CK) 3 26.63 b 10.07 b 18.23 2 1372
April 1 16.70 ¢ 1.40 ¢ 12.20 b 0.84 b

*Means followed by the same letter within columns are not significantly different (p£0.03), using
Duncan’s New Multiple Range Test.

Table 5. Effect of earlier planting on the growth characteristics -

and yield of B. falcatum

Planting Culture Plant Plant Tiller Stem Root Root Root Yield
date duration height weight diameter length diameter weight
(1987) (Month) (cm) (g) (no. ) (cm) (cm) (cm) (g. d. w. ) (kg/ha)
Jan. 18 93.42 59.42 3.02 0.602 14.1b 1.46% 10.82 1,8042
Feb. 18 102.72 62.72 3.8 0.642 15.32 1.682 11.32 1,8872
Mar. (KC) 18 97.92 58.62 3.62 0.672 15.82 1.43p 9.6b 1,603b
April 18 81.5b 52.82 2.92 0.562 14.2b 1.40b 8.8b 1,470¢

Means followed by the same letter within columns are not significantly different (P=Q05) ,

using Duncan’s New Multiple Range Test.

Table 6. Correlation coefficients of -the agronomical characteristics and yield of B. falcatum. L.

Plant Plant Tillers Total Stem - Root Root Root  Estimated
Characteristics  height weight branches diameter length diameter weight yield

(cm) (g) (no.) (no.) (cm) (cm) (cm) (gd.w.) (kg/ha)
Plant height Q.94%%  (Q.82%* Q72% —QOl®x  Q96®* Q.87%k  (Q.8l¥* 0.86%%*
Plant weight 0.91%% 0.81%% — Q.79  Q.90%* 0.94%*%  (Q.89%* 0.92%%*
Tillers 0.74% — 0.57 0.74% Q.91**  (0.96%* Q.95%*
Stem diameter — Q.61 0.63* Q.89%kk  (Q.84%* 0.84%*
Total branches — 0.95%% — Q70% — 0.60 — 0.68%
Root length 0.82%%  (75% Qgl**
Root diameter 0.96%* 0.97%*
Root weight 0.99%*

Estimated yield
*, *% : Significant at the 0.05 and Q.01 probability levels, respectively.
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Table 7. Comparison on the concentrations of four chemical compositions of B. falcatum

roots grown at two different elevations

Vit. C Saponin
Location H.0 (%) Fat (%)
(ms/100g.d-W)  Gone, (%)  Yield (kg/ha)
Tsun-yang 47.59 3% - 594® 4,002 1.05¢b 21,12
Mei-fung 48.96 2 423 b 2.86 b 1562 21.62

*Means followed by the same letter within each column are not significantly different at 5% level
by Duncan’s New Multiple Range Test.
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Table 8. Comparison on the concentrations (mg/100g. d. w.) of some essential elements in

different plant parts of B. falcatum grown at two elevations,

Part Ca Mg Na K P Fe Mn Zn Cu

Tsun-yang (1,200m)

Root 84.3b* 2.0b 62.32  1,141.08 2,379.72 24.32 4.02 13.72 112
Stem & leaves 176.7* 3.22 25.7b 988.0b 1,023.5b 16.3b 17v 5.3b 0.9b

Mei-fung (2,200m)

Root 08.3b 1.0b 29.7b 809.0* 2,040.72  2L7b 8.12 21.0° 128
Stem & leaves 129.02 2.22 3532  7207° 1,617.3b . 6L.7* 5.1b 13.0b Qsgb

*Means followed by the same letter within each column are not significantly different at 5% level
by Duncan’s New Multiple Range Test,
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Effects of two Different Elevations on the Growth
Characteristics, Yield and Saponin Content of Bupleurum

S falcatum L.

S. Y. Liu?

Summary

This study evaluated the influence of two different elevations, i. e. Tsun-yang
station of 1,200m and Mei-fung station of 2,200m, on the agronomical characteristics,
yield and the saponin content of B. falcatum, which is a very important and widely
used medicinal herb. ; '
 Cold stratification of seeds at 0—4°C for 4 to 6 weeks significantly enhanced the
germination rate and shortened germination time of the plant and was useful for
seedling production. The results after two years of cultivation showed that root yield
of B. falcatum after one, one and half and two years of planting at Tsun-yang area
were 27% ~ 13% and 50% higher than those of Mei-fung station, respectively. The yield
data from two elevations also suggest that an optimal harvest time for B. falcatum
would be those after one or two years of cultivation, depending on the cultivationsites.

75% shading significantly damaged the development of all agronomical characteris-
tics except plant height. The root weight of the shaded plants was only 42% of that
of the check. Earlier planting benefited from a longer vegetation period and caused
vigorous growth.

Due to the heavier soil texture in Mei-fung plots, plants developed more adventitious
roots and consequently higher crude saponin content in root than those grown in Tsun-—
yang. However, the fat content of root was found significantly higher in Tsun-yang
than that in Mei-fung.

Contents of nine mineral elements were generally higher in root than in aboveground
parts such as stems and leaves at these two altitudes. The concentrations of Mg » Na »
K and P elements in root from Tsun-yang plants were 1009% -~ 110% -~ 40% and 20%
higher than those from Mei-fung, respectively, however, the contents of Ca, Mn and
Zn were higher in Mei-fung plants than those at Tsun-yang station.

1 Contrlbution Nbo. 1433 from Taiwam Agricuultral Research Institute.
2.Agronomist, Departm=nt of Agronromy, TARI, Wufeng, Taichung Hsien, Taiwan 41331, ROC.
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