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The effects of soil condition on the agronomic characters and aromatic

substances in cultivated Codonopsis Lanceolata
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ABSTRACT

The experiment was carried out to determine the effects of soil condition on the agronomic
characters and aromatic substances in cultivated Codonopsis Lanceolata. An increase of
planting densities of Codonopsis Lanceolata. from 1 to 5 plant per pot resulted in the smaller
root width, but root yield increased from 109.8g to 286.9g per 1/200pot. The width growth as
soil water contents were higher in surplus soil water than that of cultivated deficit soil water
The contents of water, reducing sugar, crude protein and malic acid were higher in
cultivated wild than in cultivated upland soil. The higher contents of volatile essential oils as
3-methylpentanoic acid and squalene was obtained at the normal soil moisture
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apparatus; SDAYE

Column Supelcowax 10 fused silica capillary
(0.25mm id X 30m, Supelco)

Temperature  50°C (Omin) — 2C/min —240C
(60 min)

Detector Mass selsctive detector (MSD)

Carrier Helium 1.0mi/min (split ratio = 10 : 1)
G.C model Fison MD 800
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Table 1. Physico-chemical characteristics of soil in cultivated C. lanceolata

Soil of pH oM P:Os Ex-cation(me/mg) SO+ Clay Remark
habitat (1:5) (%) (ppm) K Ca Mg (ppm) (%)

Wild 4.8 15.0 9 0.30 3.70 1.90 252 4 500m
Upland 7.0 35 793 0.20 13.50 4.30 139 11 110m
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Table 2. Effect soil texture and water contents in growth characteristics cultivated C. lanceolata

Planting Root Root Yield

Growing Soil density Length Width g/pot
soil moisture (plant/hole) (cm) (cm) g/plant g/hole (1/200a)
1 11.20 2.44 43.36 43.36 130.08

Surplus 3 12.33 2.24 31.11 93.33 279.99

5 11.72 1.87 22.61 113.05 339.15

1 13.08 2.19 29.83 29.83 89.49

Upland Normal 3 11.80 2.10 23.85 71.55 214.65

5 11.78 2.16 20.26 101.3 303.9

1 14.17 1.78 27.33 27.33 81.99

Deficit 3 11.33 1.74 15.98 47.94 143.82

5 11.58 1.63 11.13 55.65 166.95

1 12.45 2.51 49.96 49.96 149.88

Surplus 3 13.50 2.28 28.27 84.81 254.43

5 10.88 1.85 21.41 107.05 321.15

1 16.64 2.33 37.76 37.76 113.28

Wild Normal 3 13.89 1.85 23.02 69.06 207.18
5 13.03 1.61 20.89 104.45 313.35

1 154 2.09 31.24 31.24 93.72

Deficit 3 13.2 1.72 21.11 63.33 189.99

5 14.1 1.17 18.47 92.35 277.05
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Table 3. Contents of water, reducing suger, crude fiber, crude protein and petroleum ether extracts in cultivated C.
lanceolata

Planting Water Reducing Crude Crude Pet.ether
Growing Soil density suger fiber protein extracts
soil moisture (plant/hole) (%) (%) (%) (%) (%)
1 76.01 18.90 6.00 7.23 0.54
Surplus 3 73.23 16.50 6.95 7.10 0.54
5 72.96 14.80 7.25 6.98 0.94
1 76.40 18.70 7.91 7.01 0.99
Upland Normal 3 74.31 17.30 8.10 6.93 0.69
5 72.62 13.20 8.60 6.82 0.68
1 77.90 16.50 7.60 6.85 0.64
Deficit 3 76.90 15.20 7.71 6.70 0.69
5 71.80 11.00 7.93 6.13 0.54
1 74.58 16.50 7.80 7.10 0.93
Surplus 3 74.21 14.00 8.15 6.98 0.78
5 73.52 13.50 8.20 6.50 1.13
1 78.12 14.80 8.10 6.54 0.98
Wild Normal 3 75.36 13.50 8.85 6.32 0.86
5 74.21 12.00 9.21 6.10 0.86
1 74.50 12.30 8.15 6.25 0.93
Deficit 3 74.00 12.00 8.20 5.98 0.62
5 70.80 10.30 8.90 5.90 0.43

- 285 -



ZA}G]— @»}(Tab]e 4)
o R| E kol H]Bto] A ujA] E kol A *3#2:’_ 5]
2o A {74 malic acid 2 citric acid §Fo
2, AMAFFE V2T B R A2
2 ofA A, AujR] EFoA ALH tYo] F3
citric acid 3HFo] F k1, A Wit & A 5ol A

Al E g e o] =gk n A Fol A = ko

L WG
32

AAA R AR EFol A AujA] FEH T
g3 A2 F4r dE o FEAdH FAd el vz
F & AL A I (Table 5), 87702} 587 F4
o] ¥, BFHALH 1 FAA kT Y 2
tge] el Aoz FHE 127) FAHEE Y]
8 Bl B AR R SR kA ESF
Auj Al Bzt & 27 AR oH, T 3-
methylpentanoic acids- B 7§ 2] & <t 2

Aoz el ASEGR T FEF 5, E9A

‘2"7}1"—0 ) -F3 22l Aol & e E‘%;t
FEA ] tol e ZAME FoAEEY] d5-£e] A4
F>F>HH o= FFo ¢, 59 3-
methylpentanoic acid®} squalene®] kol = A&
T7F 3 2 Bl K] oA Bk 2~5uf A= =

Z de o we

::O_u._

El

g9 A Fitedl s 474-? A& =22 Al el tlg o] &4 29 &L H5(1992)
ol A A tE el M A F57t BEFS TAE o] 357kx] A, 0] 5(1995)°] 66714 A E-L H &3t
2| Ak} citric acid o] %’%»}2‘4, malic acid g Fou B AFoA e 877kA S £, A&
e g, o, 728 PALE BREe Ak, B
Table 4. Composition of nonvolatile organic and higher fatty acid in cultivated C. lanceolata
Planting Organic and Fatty acid(mg/g)
Growing Soil density
soil moisture (plant/hole) Malic Citric Palmitic Linoleic Linolenic
1 7.130 13.041 1.046 12.933 0.865
Surplus 3 8.347 13.307 1.699 13.513 1.061
5 9.276 15.933 2.199 14.871 1.636
1 7.339 14.501 1.115 15.949 1.877
Upland Normal 3 7.089 13.501 2.646 15.945 1.997
5 9.192 16.711 3.730 17.413 2.131
1 8.597 16.069 1.999 15.060 1.560
Deficit 3 7.535 16.263 2.746 15.718 1.649
5 6.071 17.917 4,076 13.875 1.129
1 8.130 14.053 0.408 11.769 0.938
Surplus 3 6.389 14.983 1.723 14.805 1.002
5 5.342 15.123 2.101 15.011 1.231
1 6.245 12.172 1.134 15.068 1.205
wild Normal 3 6.021 14.342 2.011 16.111 2.135
5 5.356 15.220 2.207 16.237 2.839
1 8.809 16.306 0.892 14.336 1.712
Deficit 3 7.939 16.354 1.276 14.990 1.408
5 5.009 19.917 0.846 13.826 0.495
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Table 5. Composition of volatile essential oils on the soil moisture and planting density in cultivated C. lanceolata

Planting Volatile essential oil (Peak No.) ( peak area/I.S.T.D area )
Growing Soil density
soil moisture (planthole) 7% 9 11 15 19 27 45 48 49 68 82 84
1 0.212 0.006 0.194 - - - 0.010 0.065 0.005 0.008 0.776 0.020
Surplus 3 0.279 - 0.2064 - 0261 - - 0.153 0516 - 7.977 0.686
5 1.696 0.046 1.315 - 0.205 0.060 0.110 0.203 0.031 0.084 12.233 0.696
1 1.017 0.104 1.294 - 0108 0.129 0.121 0.250 0.060 0.139 25.260 1416
Upland Normal 3 4764 0.757 2.217 0.362 2.130 0.388 1.562 2.932 0.259 0.842 65.346 8.246
5 4.986 0.873 2.341 0.334 2.314 0.397 1.543 3.101 0.343 0.901 67.456 9.343
1 2,619 0.129 3.647 0.084 0.582 0.128 0.201 0.293 0.056 0.187 21.795 1.445
Deficit 3 1.904 0.036 2346 0.065 0.185 0.060 0.083 0.626 0.129 0.061 14.906 0.960
5 7.520 0.123 2.125 0.060 0.151 0.087 0.310 2.016 0.064 0.237 20.056 2.346
1 3.576 0.098 2.131 0.147 0.236 0.041 0.174 0.513 0.116 0.097 12.199 0.806
Surplus 3 5.026 0.302 2356 0.222 1.110 0.303 0.388 0.568 0.198 0.488 64.050 3.075
5 6.856 0.660 4.715 0.682 5.656 0.602 1.170 1.396 0.317 0.885 92.406 1.536
1 4.974 0.338 2.106 0.202 0.582 0.567 0.300 0.972 0.416 0.319 29.405 1.711
wild Normal 3 8.994 0.415 2.177 0.412 0.587 0.118 0.448 5.709 0.074 0.164 29.067 2.173
5 11.149 1.027 4.982 2.030 0.571 0.530 0.548 2.779 0.025 0.535 38.670 3.405
1 0.381 0.019 0.189 0.089 0.031 0.020 0.016 0.061 0.044 0.022 6.586 0.485
Deficit 3 2.853 0.035 2.312 0.111 0.213 0.298 0.045 0.498 0.034 0.135 21.341 1.513
5 3718 0.046 3.398 0.061 0.376 0.110 0.123 0.163 0.048 0.060 17.161 0.189
*7:2-propenoic acid, 9:Cyclohexanol, 11:3-methylpentanoic acid, 15:Decanal,
19:1,5,7-octatrien-3-ol 27:3-cyclohene-1-methanol, 45:BHT, 48:Tetradecanal,
49:Ethanone, 68:9,12,15-octadecanoic acid, 82:n-hexadecanoic acid, 84:Squalene
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