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Abstract

This experiment was conducted to increase the available constituents contents of Angelica
gigas Nakai and to decide the application amounts of nitrogen, phosphorus and potassium
fertilizer. The effects of the amounts of their application and absorption on the contents of
decursin and sugar in Angelicae gigantis Redix were studied. The decursin contents of root
was decreased with increasing the application amount of nitrogen more than 10kg/10a, and
increased along with the increasing application level until 20kg/10a and 15kg/10a of phos-
phorus and potassium, respectively. The decursin vield per 10a was increased with increasing
application level until 10kg/10a, 15kg/10a and 10kg/10a ‘of nitrogen, phosphorus and potas-
sium, respectively. The decursin yield per 10a was decreased with increasing application level
more than 20kg/10a of nitrogen. The total sugar yield per 10a was increased with increasing
the application level until 15kg/10a, 10kg/10a of nitrogen and potassium respectively. But the
effect of phosphorus application on the total sugar vield was not observed. The significant
negative correlation was obtained between the decursin contents and the nitrogen contents
of root(r=-0.437*), and the significant positive correlation between the decursin contents
and the contents of phosphorus(r=0.587*¥) or potassium(r=0, 467*) in root. But the signifi-
cant correlations between the decursin contents and the their contents of shoots were not

observed. It is recommended for decursin production ’to apply 10kg/10a, 15kg/10a and 10kg/
10a of nitrogen, phosphorus and potassium, respectively.
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Table 1. Physico-chemical properties of the soil used in field experiment.

Particle size distribution(%) pH(1:2.5)
Soil texture O.M.(%) T-N(%)
Sand Silt Clay H,0 KC1
68 5 21 S.C.L. 6.2 5.4 2.86 0.183
Avail.—P,0s Exch.-cations (me/100g) C.E.C. Avail. -Fe
(ppm) K Ca Na Mg (me/100g) (Ppm)
17.3 0.54 4.51 0.23 1.23 8. 40 24.3
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Table 2. Operating condition of GLC for the

analysis of free sugars in Angelicae
gigantis Radix

Column 3%—ECNSS M on
gaschrom Q (100-120mesh,
3mmgx 2m, stainless co-
lumn)

Detector F. 1L D.

Column temp. 210°C

Injection temp. 250°C

Detector temp. 250°C

Carrier gas Nz, 80m!/min.

Chart speed 5mm/min.

Internal standard Inositol
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Table 3. The contents of N, P and K in each organ of Augelica gigas Nakai applied the fertilizers

(% on the oven dry basis)

Root Shoot
Plot
N P K N P K

No 1.18 0.25 1.56 4.20 0.29 0.82
1 1.25 0.30 1.58 4.25 0.23 1.38
2 1.26 0.34 1.79 4,25 0.21 1.49
3 1.37 0.31 1.97 4.44 0.27 1.43
4 1.36 0.34 2.01 4.90 0.22 1.83
5 1.35 0.34 2.04 5.03 0.23 1. 69
6 1.40 0.31 2.01 5.38 0. 26 1.86
PO 1.36 0.26 2.12 3.68 0.20 1.88
1 1.24 0.27 1.86 3.71 0.27 1.77
2 1.21 0.31 2.21 4,03 0. 26 1.48
3 1.37 0.33 1.97 4,24 0.27 1.43
4 1.29 0.37 1.83 4.13 0.27 1.26
5 1.20 0.42 1.64 3.79 0.33 1.35
6 1.25 0.37 1.57 3.78 0.37 1.28
X0 1.29 0.24 1.68 3.94 0.32 1.19
1 1.27 0.25 1.76 3.96 0.35 1.56
2 1.37 0.31 1.87 4.43 0.27 1.43
3 1. 26 0.31 2.11 3.79 0.28 1.52
4 1.21 0.25 2.07 4.42 0.29 1.94
5 1.28 0.32 2.39 4.16 0.21 2.08
L.8.D.o-0® 0.08 N.S. 0.37 0.34 N.S 0.76
1.13 0.10 0.28 0.47 0.06 N.S.
0.11 N.S. 0.61 N.S. 0.06 0.48




BEREEEE $30% 1987

Table 4. The amounts of N, P and K in each organ per plant and in whole plant.

(mg/plant on oven dry basis)

Root Shoot Whole plant

Plot S —_—
N P K N P K N P K
No 38 6 42 105 7 45 143 13 87
1 182 40 219 181 10 101 363 50 320
2 224 61 321 290 17 207 514 78 528
3 320 72 461 496 30 274 816 102 735
4 310 82 480 857 39 499 1167 121 979
5 331 85 509 767 35 411 1098 120 920
6 335 75 483 941 46 498 1276 121 981
PO 302 55 469 424 34 334 726 89 803
1 242 61 422 87 46 477 929 107 899
2 288 63 513 642 50 402 930 113 915
3 320 72 461 823 51 444 1143 123 905
4 290 69 410 844 54 448 1134 123 858
5 268 70 359 781 65 486 1049 135 845
6 276 84 348 747 55 478 1023 139 826
Ko 264 49 363 615 50 342 879 99 705
1 263 52 406 633 57 409 896 109 815
2 320 72 419 827 49 458 1147 121 877
3 281 70 473 862 55 509 1143 125 982
4 288 67 497 903 59 539 1191 126 1036
5 300 75 560 897 53 598 1197 128 1158
L.S.D.% N 67 20 130 145 13 152 165 25 219
P N.S. 20 110 176 18 160 177 24 N.S.
K N.S. 20 154 152 N.S. 87 164 18 174
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Table 5. Effect of fertilizer application on the contents of decursin and decursinol in Angelicae
(% on the oven dry basis)

gigantis Radix.

Treatment N P:0s K.0
(kg/10a) Decursin Decursinol Decursin  Decursinol Decursin ~ Decursinol
5.90 1.52 4.63 1.15 4.64 1.34
6.52 1.49 5.07 1. 06 4,37 1.18
10 6.93 1.05 5.29 1.18 6. 04 1.50
15 6. 04 1.50 6. 04 1.50 7.07 1.14
20 5.98 1.37 6.41 1.36 6.45 1.50
25 4. 89 1.16 7.03 1.05 6.78 1.15
30 4.87 1.30 7.02 1.38
L.S.D,o-05 0.85 0.43 0.93 N.S. 0.95 N.S.
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Table 6. Effect of fertilizer application on the sugar contents in Angelicae gigantis Radix.

(% on the oven dry basis)

Treat. N P:0s K:0
(kg/10a) Total Red. Total Red. Total Red.
0 19.3 5.5 19.5 6.9 11.2 9.2
‘5 19.6 8.4 18.7 9.1 13.4 9.0
10 18.1 7.4 14.5 9.0 17.3 9.5
15 17.3 9.5 17.3 9.5 15.0 8.5
20 17.7 6.7 15.8 7.8 14.1 7.2
25 15.5 8.3 14.2 9.8 14.6 5.8
30 16. 3 8.6 16.4 10.2
L.S.D.o-0s N.S. 3.1 N.S. 3.2 4.8 NS.
Treat. N P20s K:0
(ke/10a) Glu. Gal. Glu. Gal. Glu. Gal.
2.82 1.07 2.81 1.06 2.08 1.04
2.52 1.12 3.58 1.05 2.79 0.94
10 2.51 1.03 2.91 1.06 3.05 1.03
15 3.05 1.03 3.05 1.03 3.28 0.89
20 3.04 1.04 2.79 1.03 3.01 0.93
25 2.53 1.08 3.07 0.99 2.94 0.88
30 3.09 1.07 3.64 0.97
L.S.D.o-0s N.S. N.S. 0. 56 N.S. 0.48 N.S.

Table 7. Effect of fertilizer application on the
root yield of Angelica gigas Nakai

Root yield (kg/10a)

Treat.

(ke/102) N POs KO
0 30.7 244.9 227.1
149.2 252.3 231.2
10 199.5 257.7 260. 8
15 260. 8 260. 8 248.2
20 264.2 248.6 258.9
25 278.2 263.1 259.4

30 266. 4 246.2
L.S.D.o-0s 50.2 N.S. 27.5
C.V. (%) 14.2 9.3 8.5
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Table 8. Effect of fertilizer application on the amounts of the decursin and total sugar in Angelicae

gigantis Radix (kg/10a)
Treat. Decursin Total sugar
(kg/102) N P.0s =0 N P.0s K:0
1.84 10. 33 10. 46 5.80 47.75 25.43
9.71 12.78 10. 16 29,25 47.17 30.97
10 13.82 13.64 15.64 36.11 37.36 45,11
15 15. 64 15. 64 17.37 45,11 45,11 37.23
20 15.78 15.92 16. 35 46.76 39.75 36.51
25 13.61 18. 42 17. 28 43.12 34. 46 36.32
30 12. 96 17.23 43. 42 40. 38
L.S.D.o-0s8 2.07 2.98 2.72 10.50 N.S.

12. 46

Table 9. Linear correlation coefficients between the available

of N,P and K of Angelica gigas Nakai

constituent contents and the contents

Root (%) Shoot (%)
N P K N P K
Decursin -0. 437* 0. 587** 0. 467* -0.132 -0.165 0.225
Decursinol 0. 353 0. 054 -0. 459%* -0. 341 -0. 096 ~0.121
Tot.-sugar 0. 251 -0. 323 -0. 205 ~0. 258 ~0. 388 0. 028
Red.-sugar -0. 107 0. 401 -0. 462 0. 026 0.178 -0.434
Glucose 0.118 0. 286 0. 352 0.152 ~0. 213 0. 380
Galactose 0.208 -0.538*% -0. 481% -0. 036 0. 023 -0. 250

* : Significant at 5%
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