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Abstract: Gastrodia elata Blume is a rare species because of its value in Chinese traditional
medicine and extensive exploitation. To improve the yield and quality of G. elata and to pro—
mote the development of the social economy in northwestern Guizhou Province we carried out
complete test design experiments to mimic sexual reproduction of wild G. elata to investigate
the yield and quality of two varieties of G. elata planted at different altitudes and to analyze
their economic effectiveness. Within an altitude range of 1400 —1800 m G. elata had the hig—
hest yield at an altitude of 1800 m with yield of mature tuber (2836. 80 g/m?) and immature
and juvenile tuber (3799. 90 g/m?) and the number of mature tubers ( 38. 33 individuals/m?)

of Gastrodia elata Bl. f. elata higher than Gastrodia elata Bl. f. viridis Makino. Furthermore G.

elata had the best quality when planted at an altitude of 1800 m. Although the dry rate of G.

elata f. elata (16.33%) was significantly lower than G. elata f. viridis (19.25%) its gastro—
din (4. 43%.) and polysaccharide ( 36.63%) contents were higher than G. elata f. viridis.

Based on the economic effectiveness analysis of two varieties of G. elata at different altitudes
in northwestern Guizhou Province G. elata f. elata cultivated an altitude of 1800 m would be
most economical.
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Table 1 Description of experimental fields
E;(ig%rémﬁg.tal Expfei(reilrgsntal Altitude( m) Latitude( N) Longitude( E)  Canopy density( %) Main tree species
1 Xiaotun 1800 27°06.720° 105°36.447° 60 ~70 Cryptomeria fortunei
Hooibrenk ex Otto et Dietr
2 Bazi 1600 27°22.237° 105°37.170° 60 ~80 Quercus fabri Hance
3 Hetao 1400 27°20.327° 105°35.821° 60 ~70 C. fortunei
2 pH
Table 2 pH and soil nutrient contents in different experimental fields
Experimental pH Organic matter  Total N Total P Total K Hydrolyze N Available P Available K
fields No. (9/kg) (9/kg) (g /kg) (9/kg) (mg/kg) (mg/kg) (mg/kg)
1 5.07 56.36 2.84 1.322 13.90 210.00 2.64 174.00
2 4.75 28.75 1.19 0.361 20.88 96.00 3.33 147.00
3 4.16 28.95 1.13 0.206 4.03 102.00 2.69) 54.00
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Table 3 ANOVA of the effects of altitude and
variety on the yield of mature tuber immature tuber and
the number of mature tubers in Gastrodia elata Blume

The yield of  neyield of o b per of

mature tuber immature and mature tubers

Sources of > juvenile tuber S >
ANOVA (g/m?) 2 (individuals/m?)

(g/m?)
F p F p F p

Altitude 8.27 0.00 5.84 0.01 28.40 0.00
Variety 6.07 0.02 18.42 0.00 2.72 0.11

X
Altitude x 0.55 0.59 4.50 0.02 9.06 0.00
Variety
. F= / p o
Note: F = Mean squares between groups/Mean squares
within group. p means probability. The same below.

1800 m
2836.80 g/m®. 3799.90 g/m* 38.33 /
m? 2 .
1800 m
(1743 g/m?) 2
( 1. A); 3
(p>0.05)( 1: B);
1800 m (23.43 /m?) .,
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3.2
(p<0.05)( 4). .
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(p <0.05)
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Each value is mean + SD. Different capital letters on the histo—
gram indicate significant difference at the 0. 05 level for G. elata
f. elata at different altitudes while small letters indicate significant
difference at the 0. 05 level for G. elata f. viridis. The same below.

1 (A).
(B (C)
Fig.1 The effects of altitude and variety on the yield of
mature tuber( A) immature tuber( B) and the number
of mature tubers( C) in Gastrodia elata Blume

<1600 m

( 2:B) ( 2:C)
. 1800 m



5 641
4 N 3.3
Table 4 ANOVA analysis of the effects of altitude and
variety on the dry rate of mature tuber the content of ( 5
gastrodin and polysaccharide in G. elata .
The dry rate of  Gastrodin  Polysaccharide o 6. 7
Sources of  mature tuber( %) (%o) of G. elata( %)
ANOVA
p F »p F p
(13393.22 )
Altitude 1.215 0.33 65.13 0.00 458.50 0.00 1:7 38 50
Variety 10.510.01 19.66 0.21 41.24 0.00 10867.29 ~29695.67 50
X ~
Altitude x Variety 0-16 0-86 18.18 0.00 763.42 0.00 7718.88 ~24380.80 .
. 1800 m
W /| A Jif Gastrodia elata Bl. f. elata
B 4 K i Gastrodia elata Bl. f. viridis Makino 5 (50 )

Table 5 Description of input costs (50 m?)

[ 25 o
(3]
0
3 a a A N () ()
— 20 a Expenditure items ~ Amount Unit-price Costs
83 2 A A
o @
‘_‘E 15 Capsules of G. elata 800 0.5 400
&R Timber 1000 0.4 400
&g 10 Armillaria 50 3.5 175
SIS
o -
o . Germinative fungi 50 2.5 125
= Xue 50 2.5 125
1800 1600 1400
Wik Altitude (m) Labor 4 60 240
51 A a B Management fee 500
4r . The rent of land 100
E’E &l g B B Sum 1815
282t 6 (50 )
Table 6 Comparison of output value in different of
1+ altitudes and varieties of G. elata (50 m®)
() Output value
o W6 4800 1400 G. elata . elata G. elata f. viridis
i Altitude (m) Altitude
40 ~ (m) Mature tuber Mature tuber Mature tuber Mature tuber
@ A C as product as seed as product as seed
@ a
@ a0l 2 & 1800 37404.33  46358.50 18941.30 24380.80
;_Eg b 1600 18209. 82 18115.94 16109.18 21279.05
=L 20l B 1400  21769.68  24927.92 13393.32 16896. 94
R D
o
e § 7 (50 )
ES 10 Table 7 Comparison of annual profit in different of
& altitudes and varieties of G. elata (50 m?)
0 .
1800 1600 1400 () Annual profit __
Wk Altitude (m) G. elata f. elata G. elata f. viridis
Altitude
2 (A (M) Mature tuber Mature tuber Mature tuber Mature tuber
(B) (C) as product as seed as product as seed
Fig.2 Effects of altitude and variety on dry rate of 1800  23726.22  29695.67  11417.53  15043.87
mature tuber( A) the content of gastrodin( B) 1600 10929. 88 10867.29 9529.47 12976.03
1400 13303. 12 15408. 61 7718.88 10054.63

and polysaccharide( C) in G. elata
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