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Effects of fertilization ratios of N, P, and K on yield and active ingredients
of Angelica dahurica var. formosana from Sichuan Province

CHEN Jun-wen, WU Wei, HOU Kai, HE Sheng-lin, TAN Hong-yang
College of Agronomy, Sichuan Agricultural University, Ya’an 625014, China

Abstract: Objective To study the effects of the applied amounts and their ratios of nitrogen (N), phosphorus (P), and potassium (K)
on the yield and active ingredients of Angelica dahurica var. formosana from Sichuan Province. Methods The field tests on N, P, and
K ratios of A. dahurica var. formosana from Sichuan Province were carried out by using orthogonal combination design, the yield was
weighted, and the imperatorin and isoimperatorin contents in its roots were determined by HPLC method. Results The yield and the
quality of A. dahurica var. formosana from Sichuan Province were extremely affected by different N, P, and K ratios. The yield was
increased with N, P, and K, but for imperatorin and isoimperatorin content, the influence of different N, P, and K ratios is very different.
The imperatorin content was increased with the moderate increase of N and P under the lower level of K (K,O 120 kg/hm?). The
isoimperatorin content was increased with the moderate supplies of N and P ratios under the high level of K (K,O 240 kg/hm?).
Whatever the ratios of P and K, the imperatorin content and isoimperatorin content are lower than that in the control treatment under the
high level of N (195 kg/hm?). The orthogonal analysis of variance results also showed that the effects of N, P, and K on the yield
reached extremely significant. The sequence of them was P> N > K.. The influence of N, P, and K on imperatorin all reached extremely
significantly different level (P < 0.01). Among them, the effect of P and K was higher than that of N. But only N had significant
influence on the contents of isoimperatorin (P < 0.05). The adapted combined application program was N 150 kg/hm?, P,Os 225
kg/hm?, and K,0 120 kg/hm?, namely the ratio of N- P,0- K,0 was 1.3:1.9:1, by which the highest yield and imperatorin content were
obtained. There were significant difference compared with the control and its isoimperatorin content was the highest as well.
Conclusion The above ratios of N, P, and K could improve the yield and quality of A. dahurica var. formosana from Sichuan Province
as well as the content of imperatorin and isoimperatorin.

Key words: Angelica dahurica (Fisch. ex Hoffm.) Benth. et Hook f. var. formosana (Boiss.) Sham et Yuan from Sichuan Province;
application ratios of nitrogen (N), phosphorus (P), and potassium (K); imperatorin; isoimperatorin; yield
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(Fisch. ex Hoffm.) Benth. et Hook. f. mi#i 41
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1t Angelica dahurica ( Fisch. ex Hoffm.) Benth. et
Hook. f . var. formosana (Boiss.) Shan et Yuan.
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Table 1 Factors and levels

K (B
N/(kg-hm™®)  P,0s/(ke-hm™)  K,0/(kg-hm™)
1 105 90 120
150 135 180
195 225 240

1.4 ®BIEEH

Agilent 1100 = #5050 AH €0 15 (G2 [ B A ) D5
SRAMEIM Y WKATEZE (it 110826-200712) Al
SERRATHIZE (JbS 110827-200407) % 4G
oh [ 2 AR RS T, TR (S Fisher), oAb
AR HTEE, K ALK DR R Cigkl (250
mmXx4.6 mm, 5 um); FlgEA: 254 nm; EAH:
FHfE-7K (70 0 30); AR E: 0.8 mL/min; -
30 C. HBESHREFEIKETH R EAMET 5 000,
5 BT 22 0 EAMIK T 3 000,
1.5 #HENE

R BRI A SR SR A Gk 60 H )1 g, B 50 mL
B, INFEE 45 mL, A ALFE (ThER 300 W,
A2 50 kHz) 1 h, WU, A, F e A2 %%,
PEAY, JERL, EUEEIEW 28 0.45 um AL UERERL,
RIAHIR Sl . USRSV 10 wb, HEFE, 0
SV TR, AU T AR RIUBR v i 28155 1 0 b KRR i
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1.6 HELIE
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P B FH 3 oK, R 3 AN AR K



¢ ¥ % Chinese Traditional and Herbal Drugs 25 42% 2 13 201141 A

* 155

#F2 N. P KRBEEXIBEFS.

BRETAA R R #ERATAA R ERISIE (LSD %)

Table 2 Effect of N, P, and K ratios on yield of A. dahurica var. formosana from Sichuan Province

and content of imperatorin and isoimperatorin(LSD method)

bF Ni(kg-hm™®  P,Os/(kg-hm™®)  K,0/(kg-hm

7 it/ (kg-hm )

R (g g ) I 1 k(g )

1 105 90 120 28 138.5 bc 1.900 b 0.739 abc
2 105 135 180 28 660.0 be 1.445 de 0.520 de
3 105 225 240 30015.0 ab 1.430 de 0.834 ab
4 150 90 180 27 826.5 bed 1.647 cd 0.660 cd
5 150 135 240 29181.0bc 1.215e 0.874a

6 150 225 120 322035a 2.260a 0.743 abc
7 195 90 240 25638.0d 1.370e 0.470e

8 195 135 120 27201.0cd 1.411 de 0.663 cd
9 195 225 180 28 765.0 bc 1.467 de 0.618 cde
ck 0 0 0 26 889.0 cd 1.739 bc 0.713 bc

KPR FRELR B E KT 0= 0.05
Lower case letters show significant levels, a = 0.05

Fz3 N. P. KEEEEM)IBEFEMRATAELERAHEEEZMNERTAEI TR
Table 3 Analysis of variance for effect of N, P, and K ratios on yield of A. dahurica var. formosana

from Sichuan Province as well as content of imperatorin and isoimperatorin

ME Fe s A SRR SEOT I H A %175 FA{E P 1H

FEH N 30 251 115.166 7 2 15 125 557.583 3 7.1540 0.005 2
P 45 040 641.166 7 2 22520 320.583 3 10.6515 0.000 9
K 16 314 657.166 7 2 8 157 328.583 3 3.858 2 0.040 3

BRI 38 056 989.000 0 18 2114 277.166 7
WK H 2% N 0.3876 0.1938 10.422 4 0.0010
P 0.6513 0.3257 175119 0.000 1
K 1.366 1 0.6830 36.728 8 0.000 1

2 0.3347 18 0.018 6
SEWCHT I i N 0.1418 0.0709 73106 0.004 7
P 0.0533 0.026 7 27498 0.090 8
0.0616 0.0308 31749 0.0659

R ZE 0.1746 18 0.009 7
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PRI 4N, P 7. 8. 9. £
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AbFR 5 SRR AT 2 s, 1A 0.874 mglgs HLIR
HALEE 3, 7K 0.874 mglg; BARIZELEE 7, A
0.470 mg/g. WTLLEH & K KPR, EHM N, P
JERCLE CAbEE 5) AR TR R TG Ik N
1 P CHbBE 3) 255 S BRETEHZR 15 = Ny P (i
H7) W23 N, 8 ok AFRFAR T 0.243 mg/g.
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SEHA R BN R RIS R, 9 ANAH
) N. Py K JEECHEALTE, X7~ & ek, mist
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FESEERN AR, AR AN R (19 A R B
PN P & KIERCEE . TGRS, Ab3E 6 117~ &
o4 32 203.5 kglhm?,  RKRij# 254 2.260 mglg, SRk
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I HACFE 6 (1) 5 BRI 22 b e, (ERT T s
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K T 2% 5 5 RRAT S 28 0 s de I ar Ak
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P 6 B N 24 150 kg/hm?, P,0s 4 225 kg/hm?, K,0
b 120 kg/hm?, N-P,0s-K,0 ML ELH 1.3 1.9 1 1
ER AT RIE T Ny PR K ARt FH = A Bd
oo 25 RO s mr=at, 10 KR 355 5 BT A 3
()5 5 0 R A — 350, ] ik e ib 3 3 RYI
N Jy 105 kg/hm?, P,0s Jy 225 kg/hm?, K,0 2 240
kg/hm?, N-P,0s-K,0 MIRCLL N 10 2.2 0 2.3 11|
FE PR B NS P AT KR it = 2 R L .
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