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M OE: WPRREGGEREAMZ— kK, MHAREE G ICC SO e R 5 B (HRIREAE
R 7 R BN T 5 BRI R Y B B2 AT AT € A N RS FIEIZA ) (LU RTAR (R EIZ)) AR A
TAE, DA AU Ay 2 X Bl o e TR X, e RPE A Ik EPR K HASS, SEat
Xt 13 PRI REACAL T B . 0T BRI 1) T2 A OB 0 B B L el SR T2 B T, TR Y
BB 5 G RR, RIR] LU A A RO T OGBSI PR A AN ] , AbEE 13 (it
N 450 kg/hm®, P,05 84.375 kg/hm®, K, 56.25 ke/hm® ) AT A0SR0 A= Yy mdi R A= mai & e imn, AEL T 7 i B -
WKy BRIy SO B & BEIARRF 00 (rh 2 ) 20K, A S (iiFH A N 450 keg/hm?® . P,05 168.750 kg/hm?” |
K,0 11250 kg/hm® ) (A RHF= VAR D08 G PR, (EUR e 0esias— M, M2 T, A6 (&R N 450 kg/hm®
P,05 253.130 ke/hm”, K,0 11250 ke/hm® ) FUZETRE RS, ICAYSRIBUA-44-G0r (rPmEzhde) Bk, RIRRGE Y 5FR
B, SAHAHET, EARE R AR i B E AN SRR IR A R e B4 S T DG K
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PIRZ A SR o 1 B 5 H IR P s, ik
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PRMEAL 5 S S B i B 2 b i . AT RS S
BRI EE TR —,

2020 bt e N RSEAIEZG 8 ) ( DU ERR (b
258 )) GRS B I Sk (Aconitum car—
michaelii Debx. ) [T )57 FHAIN T
mnck BT B EAA IHRGE . AN KBIBH . #TE
IR, I TN BRI A S AAZE .
L HBT M TR DU ZRPEAE L, RN
Yl PR SR —

TEAEAE A PESERAE A . SRV EY ™= 2 IF

RSB 2022-09-14; RABM: 2022-12-24
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R AR T il ST I BRI, AEAON A B A R
PUEMER L SRRV, AR % 195.6 ke,
IR 580.5 kg BRARER 337.5 kg BEHE THVLAHAT
VA B 7 fk B B BT R/ O M U B A L
B N:P:K=3.18:1: 114 i, BEfL@ Lzt
PRI R B T A B U T LG AE T LA i 24
DRSS T, (AR IR AR AR5 A 7 a0 1 3k
SRS WA, LRI TR AR 1 BT 2 A A 6
RS R 2 ) BE AT A 2020 Ji P E 2
B RS , DU SO FF R €
29 ) AHSCEOR BB AR AL 77 58 B9 R e AE
W, FET UL, ARHTTE B BT A R BT Ot R
TR P BRI B R L R R T
fiaF, DIILIE B2 i R ROty 58, DR
MFEAL A R AR AT AC 2

1 #REFE

L1 AR S %

2019 4F 10 H 7EBE VG4 30 [ EL e T BT R K
M. X R FHBENL X BT, 4 5B B A TR
B R B AT BC HE (3 1) AU R AR IR A A%
(N 17%) . EHERRES (P05 12% ) . R EF (K0
50% ), P10 A PG RBL TARAR, 13 44

— 177 —

S

(T




| T T

——

rhE SR 2023 (10)

M, BAEES 3K, DAXAN 1.2 mx 11 m,
FE/NXAPAE 100 ¥k, LIALEE 5 (IUHPAESEa e =)
X RR, 2020 4F 3 1, #EATHS 1 UGB E, BIEE
26 1 AR R B 60%, 2020 4E5 A, HEATHE 2
UGBERE, JBAEE R 1 IERHE R 40%; HATIES
A CORSEA T N TR S maliAe 24 ), 2020 4F 8

FRAZ 3 AR PR RS RE s, IR A DGR PR
F 1 ARELENREHAERSE (kg/hm?)
Qb EE ﬁﬁz N P,0s K,0
1 NOP2K2 0 168.750 112.50
2 N1P2K2 225 168.750 112.50
3 N2POK2 450 0.000 112.50
4 N2P1K2 450 84.375 112.50
5 N2P2K2 450 168.750 112.50
6 N2P3K2 450 253.130 112.50
7 N2P2K0O 450 168.750 0.00
8 N2P2K1 450 168.750 56.25
9 N2P2K3 450 168.750 168.75
10 N3P2K2 675 168.750 112.50
11 N1P1K2 225 84.375 112.50
12 N1P2K1 225 168.750 56.25
13 N2PIK1 450 84.375 56.25

1.2 e ZPRpRim e

FEA/NXBEPLEEER 30 #R 53k (b 34l, %
108k ), WSSk RARBR 3. SR H M7k
e 2 Sk bk . 250, MR B i B A
KRG MR E G AR T 2 E, W
pH {EFAT AL & 5
1.3 SRR B m T

W R WA 3 0 B v v, R AR B A R
24 h, EFRIFWEREL, P, KE, AR
2905 em 1, FHUKEREE, Boh, 252 8m
T OEERIEHET, SR
L4 B R SRR 2 R bRl

TR 0B RRI B s, SR S B0
(g A A i 0 B 2020 iR (T EZY
S S5 I 2302 K 43I 500 e B v ) K G
R AN IRy B £ 5. 2201 382 H 4030 2 23000 2
IR P A
1.5 3 pH [HAA P & A e

KT pH AR PR pH i, FAR RS
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IR AT SR
L6 LB BTG TTE

BT BRI T 51 S, R ™
(keg/hm® ), A 7= A LARRF- . BRI T3k Z Fit
B (I8 mm? ), BFF 5 T e LU T 50
WSRO /hm? ), ISP E 5% T A 6
F LU T oe I BB SMMAE (JC hm’) , B {E A
FrHES NS EZ R (T /hm? ) FOR)E 4T
P A AR (I /hm? ),
L7 Bdasrbr

i R 4.1.1 Chtip://www.r—project.org/ ) 43 H1 %L
o T2 P<0.05 7K LR B 2R 5 22 70 ik 6 4
B EAL T HoX 5 3k R kO 7 a5 o S I 1Y) J 2
P, 2R AR X AR
TR\ 5 AR A AR AR B L O A i
Bt

2 ERESH

2.1 AS[RTH AR AL BT £ Sk 2R it T 52
211 R[alfita A AL B 1 Sk A 2R Y 5 1
AT R T IS Wit %o A A K AR R
S g 2 AT, S TR G it A Ak B X Sk
A SR = B g 25 R . 51U & Se it e
Jral (AbERS) AHEE, AbER 1, 9 R 13 (yRkE . Hb
YRS BTN, AL 3 R4 BBk AR L Ab
PO MR R, M B AEY . MR AR R T
R M, ARFE3. 4. 9 BN 17 G B AR
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2.1.2 AN U B RE R BE B %ok B 5 A i Y
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posd

i (em)

ZEH (mm)

WA (o BR) T YR (of R

BEr 7=t (gf Bk

N (of #7)

© 0 N A U A W —

—_ =
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13

77.15 £ 7.36a
73.23 £ 6.37ab
74.10 £ 6.21ab
70.64 + 8.55bed
67.70 £ 10.41d
72.31 £ 11.38he
63.68 £ 10.75e
68.51 £ 6.62cd
70.34 £ 8.11bed
62.63 £9.19%
61.00 £ 6.08e
68.92 + 8.71cd
73.17 £ 6.15ab

10.85 £2.33cde
10.77 £ 2.33cde
10.26 +2.20de
10.28 +2.00de
14.06 + 3.86a
12.53 + 2.67ahc
13.22 +3.43ah
12.47 + 15.24abe
11.14 £ 9.49cde
9.37 +2.34e
10.45 £2.37cde
11.37 + 3.42abed
12.63 + 4.08bc

116.46 + 2.90ab
103.16 + 3.00bc
105.77 £ 3.40bc
102.21 £ 3.70be
109.81 + 4.00b
129.01 £ 5.00a
90.42 +2.32¢d
89.80 +3.11cd
118.48 +7.12ab
91.03 £ 4.10cd
81.15+3.67d
90.98 +2.85¢
112.27 £ 3.13ab

108.04 £ 9.18¢
118.57 £ 18.31be
127.38 + 5.24ab
121.79 + 7.06abc
13546 +7.71a
136.83 + 8.65a
117.41 £ 0.87bc
112.86 + 14.1be
125.80 + 27.1ab
112.84 + 13.65bc
80.34 + 3.96e
107.48 £4.11b
117.00 + 8.32bc

78.80 + 5.70be
77.48 + 11.69bed
80.90 + 7.66abc
79.67 + 9.39h¢
88.93 +3.32ab
96.69 +591a
84.79 + 3.28abc
80.05 + 8.95hc
82.81 + 16.91abc
83.93 + 4.16abc
62.93 +4.03d
71.60 + 1.36¢d
85.33 + 3.22abc

29.27 £ 7.56bed
42.44 + 6.93ab
46.48 £9.25a
42.13 £ 2.49ab
46.35 £ 6.58a
39.96 + 3.36ab
38.95 +4.15ab
32.81 £ 6.95hc
42.64 + 10.35ab
20.73 £ 9.49cd
17.41 £5.89d
35.93 +2.79ab
31.67 + 5.60bc

T SR/ NE FREFOR AR A B E] 22 5 2 (P<0.05), R,

1
2.2 AN[A] AR AL HEXT

HEE EEN
k
3

PSR (mgrg)
AREEHAEIER LA ETHFEYBRESE

)

IR

WL o 4 52

~

EOKF-o AR 6 hIRZ U & i,

HRHE Y&

VO R R TR AT 10 AR P S

R LR
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N
=

6 e A S FH S A 200 285 R T 2 A ) Lk
Fr, BARM RS R PN RE— IR B T8 R, R E AL

Hy7Rl. BRI R FIRR O LA 32
PN 2 WAL, T A AR AL BT BRI A B X ER AL A= 4
Bl I T iR PR, AR A A= i % 1A
T 0.01%, HIFF4 2020 B (R EZG8) 2 pyEsk,
P ARER 1 B PR R A s A A e AL T

S

SR T 3.8%,

YR (mg/g)
H2 FREGELETRIRA S EEE
WEFER W, 25 b B9 K o B BT DL e 2y

1.00
0.80
0.60
0.40
0.20
0.00

A X A '@1%@‘)@‘& %ﬁ"%\@‘ %\@‘
FHET
£

B SIEE, 3 P il S e i 256 1 P E R 5
2020 it (2 ) A BT TR L
IR K53 5 AR KT 6% BRANE K 73 A
Tl 1% BRICZAL, AHFFEHIN 17K E TR
H WA D RO #6054 bR Hh 3R 3 LA

— 179 —




| T T

——

rhE SR 2023 (10)

x3 AEEELETRRF RS RZHUEE (%)
A2 Sy BNy KR Y
1 9.32+0.54a 133£042ab 1285+ 1.87fg

REFR 4. 5. 6. 7. 9. 10, 11 BRI AR ASIEME K
O E RS ChE 2y 2 R, ﬁf?ﬁﬂfﬁ@
TRAFFIR AN IR A S e A4 (rhE 2 )2 5

(T

2 912s00%  LMTs041a 206182 R, AN 6 MO IR S S RS, AhEE
3 6.57+049cd 138 +0.07ab 17.28 + 0.64cd 2 WIKIAEMIR YA, Aok, Ab¥E 12
4 5.25£0.65¢ 0.63=0.16d 13.76 = 1.42fg KRR )4 B i
5 533 +0.45¢ 0.83+0.11cd  17.97 + 1.03¢ 2.3 NIt AP A BN 1 3k 2 44 2 sk 25 F 38 pH
6 2.60 +0.54g 0.70 +0.02d 15.68 + 1.13cde {H . AYLEHISE
7 5.58 + 0.66de 0.76 £+ 0.11cd 14.83 + 0.81def E*%*ﬁi?&ﬁ*ﬁﬂ@j{ﬁ%?, I}ﬁ%a};’:*ﬁgﬁ
8 7.57 £0.15be 1.48 £0.38a 21.76 +2.51b K%‘Eﬁ%{%?&%ﬁﬁﬂ%ﬂt , %Eé%é’é{%giﬁo H;{%% 4 m‘
9 3.98 + 0.58f 0.75 + 0.05¢d 22.29 + 1.07b %ﬂ, ﬁ}i 1.2.3.4.5.6.7.8.9.13 E/‘,J/A\lji
10 5.51 +0.37de 0.92 + 0.10bed 12.53 + 1.62fg @%U(]ﬂ%ﬁ%ﬁ%h /ﬂ\:qj , ﬂlﬂ 6 E@/A\\tﬁ\{%fﬁmﬂ%
11 542 +1.07e 0.90 + 0.09bed 11.20 £ 0.45¢ —% , E%%?KLI‘E 10. 11 ﬂ] 12, ﬂ\ﬁﬁ 11 E/‘J/A\tiw%
12 8.77 £0.23a 1.21 £ 0.10abc 7.09 +0.82h %IJ{IJIJ%{EEO Jﬂfﬂl\, ﬁﬁﬁfﬂﬂ"]ifg pH ﬁ/BZijJKjt,
13 8.43 + 0.00ab 1.35+0.31ab 8.48 +0.23h ’fEl +igﬁm5%/§\§‘ﬁ%ﬁﬁﬁﬁﬁzﬂzrﬂiﬁ%Eo
x4 AEMERLLEX D SLEF RN TR F R AT

Ak B 7 o IR s S A AR I T TP

b (kg/hm®) (kg/hm®) (JC /hm®) (7T /hm®) (JC /hm*) Tk (%)

1 3546.18 £256.66hc  1317.28 +340.10bed  84096.37 + 5978.57be 47250.00 36846.37 + 5978.57abc 5.40 £ 0.02ab 16.38 + 0.79bc

2 3486.43 +526.21bed  1909.99 + 311.92ab 88828.41 + 13466.85abe  49050.00 39778.41 + 13466.85abe  5.21 +0.05¢d 24.77 +0.42a

3 3640.68 +344.85abc 2091.57 £416.41a 93729.27 £ 4189.21abc  49500.00 44229.27 + 4189.21abc 547+0.01a 8.09 = 1.01e

4 358497 +£422.61bc  1895.67 £ 112.12ab ~ 90656.10 + 7392.94abc ~ 50175.04 40481.06 + 7392.94ahc 5.18 £0.08cd 15.32 £ 0.78bc

5 4002.02 + 149.24ab  2085.78 +296.26a 100898.14 + 4445.13ab 50850.00 50048.14 + 4445.13ah 5.11 £ 0.09de 10.46 + 4.48de

6 4350.87 +265.88a 1798.13 £ 151.27ab  104998.67 + 6491.14a 51525.04 53473.63 £ 6491.14a 4.97 +0.02f 14.04 + 0.14bed

7 3815.43 + 147.52abe  1752.89 + 186.57ab 93837.45 + 1084.63abc  49950.00 43887.45 + 1084.63abc 5.02 = 0.05ef 9.09 = 0.14e

8  3602.13 £402.90bc  1476.54 £ 312.76hc 86808.00 + 10159.54be ~ 50400.00 36408.00 + 10159.54abe  5.24 +0.15¢ 14.29 +2.71bed

9 372647 +760.82abc  1918.74 +465.86ab  93716.87 + 19788.61abc  51300.00 42416.87 + 19788.61labc  5.31 £ 0.01bc 13.92 + 1.48bed

10 3776.73 + 187.06abc  932.99 + 427.21cd 84864.45 + 8013.29hc 52650.00 32214.45 + 8013.29¢d 5.26 + 0.04¢ 12.11 + 1.03cde

11 2831.79 £ 181.32d 783.67 +265.02d 64472.38 + 2427.95d 48375.00  16097.38 +2427.95d 5.03 £ 0.07ef 17.13 £ 0.5b

12 3222.01 £61.10cd 1616.89 + 125.35ah 80609.17 + 2456.06¢ 48600.00  32009.17 + 2456.06bhed 5.10 £ 0.07de 16.10 + 2.87be

13 3839.75 + 144.83abc  1425.12 +251.85he 91046.17 £ 5090.63abe ~ 49725.00  41321.17 + 5090.63abc 5.30+0.01be 22.12 + 1.64a

e ATHE 7500 J0/hm®, AT 2% 37500 JG/hm°, AERLZE 8 JC/kg, FHFUCIAMHE 20 JC/ke, JIEZWBIEHAR 10 JC/kg.

24 FTERI Tk SRR S RN
XoFFI A AR PR BT 1S R T SR AR

x5 EHSNME. HIEHERAERHE

WO . SR AN SRR R A A A T
SRR, ARE] 3 AR R T 1 I ERINIEE,
HEH TR 86.937%, T LUK A KR
TETRE . 3 M B TR 3 5,
HFE 5 AL, FEFSr b, BT R AR
Wi s 7E RS 2 rh, BRI B4 R 2 ST
Fr BRANVE IR A3 SRR AE Tl b i85 5 76 20048 3 o,
D15 57 R 1] B 55
— 180 —

EiEtan E g Ty 2 Ty 3
B3 A 0.735 0.512 -0.322
By 0.914 0.215 -0.250
JIE=Tis 0.802 0.014 0.480
R -0.113 0.539 -0.713
PRI A 0.614 -0.597 0.079
PRI SRS -0.534 0.659 0.322
IR TR VIR Sy -0.364 0.651 0.415
R 3.069 1.780 1.236
SRR (% ) 43.849 25.425 17.663
SRR (%) 43.849 69.274 86.937
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VLA 32 853 %5 I 1 5 22 DT ik R AL EE, X
1553 F1 32 18 o3 X W B4 AR E AT SR MR AR A,
BRNZEEIFNM R F, Rk R

F=0.50F,+0.29F,+0.20F

W LA, TR 13 AR ER
PRI IR G VR AR5y, £ 1500 nl LU DA A
i, AorBR, XA BN Bk B BB R 6
AL, AR 6 BIZE A HER B

x6 ZEHEBERES

piseil Fl 2 F3 F il 4
1 -1.82 2.05 -0.05 -0.33 10
2 -0.96 0.34 1.01 -0.18 7
3 0.36 -0.11 1.65 0.48 4
4 0.61 -0.92 1.05 0.25 5
5 236 -0.79 0.82 1.12 2
6 3.35 1.35 -1.25 1.83 1
7 0.51 -1.36 -0.44 -0.23 8
8 -0.87 -0.47 0.81 -0.41 11
9 1.65 0.50 -0.79 0.82 3
10 0.41 -1.02 -0.77 -0.25 9
11 -2.30 -1.78 -2.29 -2.14 13
12 -2.18 -0.43 0.68 -1.09 12
13 -1.13 2.65 -0.44 0.12 6

3 St

2GR A K B A AR AR P O B R Bk
ZHYA G BT A K T R, W
ZRB A E SRR TR R L R IR Y
R it AL AR 2O A R RS AN TR E AT AT
FERW, AR ACE-S B A A T RS A
Bl AR A SR R R R it
05T A A R Ao 4R AR AR Y SR
BT IR ARG 2RO A s i i
o PR U AT E L P R £ EAR PR S R A 1
J N AT TAE RART, BRI i AR A B X
Sk i S AR AN T, (E AT A A A 5 3k Y
Mo bAEYR . MR AR I R T
Forp b3 6 BObks . T AW AR R e T
DU Gt 7 3

PRI 2 BRF- 0 TR AR v PR g FH 2 e R 1
YO 2 BT R SR Y R AR e
WY, W AR, A B AL AN BE
PEPE B Y AR T, T EAA R T AR A
HRZE IR A W BRI o s 4 v, E T g i)
POR R IR (P E 2 ) X A T AR
Bl B A A, EREBE T T R A
B R S5 0 2 e AR T R R AR T2
Vo RN T A 7 A AU 2R A e nT e b o
Y P AT RE R R B A e, IR, AR TR
SRR, R XUR Y A ) e R 2 ] A
Je 25 e TR P A R 8 1 JRURE, 5 2015 B €
258 A LG, 2020 BTG EE T SRIG A o g
RUAE W (8 B R 2 Sk D . R FE B 2 ok
B, R S Sk R ) i AR 0.01%, XL
Fis A= m OB %3kl 253k Bl 5 W3k ik ) &
HAMS T 0.02%" HER, [T R
F RS EAR KT 6%, BRAEEK I A
i 1%” HE . ARPFFREEREW, RREKFIHEA
BB it P %o 1A B R SRS I R B AN TR], Ho
FNEFGE AL A 52 me B BN B, 50 M X AL 48
B4 it I 7 R L, A T) 250 0 e T B R
BAF 1~ XU 78 A= 4 R s A e AR, EUR Tl Ak
B ) BRI Sy BRI S 75 R X 7R A
RS 2020 iR (PEZI) BEDR, HEA
REFZH 4. 5. 6. 7. 9. 10, 11 PR FIIRA T E
KA & HEAF 6 2020 fiL (L2 80 ) pEEsR, R
AP IRAT AT (B ) BRANEMEIR > S BT A (b
FEZG i) pEoR, HARFE 6 1 Eh R £ 1 e & 2
AR A A TR R K, KA R A
VS R A e e A 1IN OGPt R D7 8 1 F
5%, WL B RN N T 7 7 i
AT EEREH, fEHR ChEZH) S
ST, TR s Ay =t IRy S R 25
B TR A e 2K

B P I 2 v v 2 7 R 2 A T
IR, T LATESRTHVEY = A0 5 i S it
BARTFR AT R R SRR Y B
T2y EY—FE, RE A S i FFE T R A 22 B Rk 2
SR A e R AR R B R
FEP M AR S TR KGR T, bR
GeRL s IR, A8k ek 1% SRR S 2L, A
SERI, A1, 2,.3,.4,.5,.6,7,.8,9, 132
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[P ZEFAK (HALZ T, AP 6 iy 3kidof]iE i
Eim THAANEE, KB R A, FRZEARGHT,
1338 pH (R LT & B A B4 TC ] AR 1k

F R RO 2 A8 R R DR LA 25
GARPRI—Fh ST A ik, XA AT ik T AR
0% LM B RE A [ B LS 6 R 0L AWR S i
FHGT M, A TG IPMERL, g2,
R, MryraE . B0 A iR R K 53
e M F2ra M OCHE R, HAAR 6 MG HE
B

E LR, LG IR TR R A T, BRI
RS R & Bk ss, AbBE 6 (N2P3K2) Ay At
B (B, BRI F & N 450 kg/hm,
P,05 253.130 kg/hm’, K,0 112.50 kg/hm” B, %7
(A7 S R JBT L PR 114t Jo RN 28 55 A8 20 e K
PeFEVE
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Effects of different nitrogen, phosphorus and potassium ratio on the Aconitum carmichaelii Debx. growth charac—
teristics and the processed Heishunpian quality

LI Dan-dan', QIU Hao', CUI Lang-jun', ZHANG Guo-yan’, WANG Guo-dong', QIANG Yi'" (1. National Engineering
Laboratory for Resource Developing of Endangered Chinese Crude Drugs in Northwest China, Key Laboratory of Medicinal
Plant Resources and Natural Pharmaceutical Chemistry, Ministry of Education, College of Life Sciences, Shaanxi Normal
University, Xi’an Shaanxi 710119; 2. Chenggu County Qunli Traditional Chinese Medicine Cooperative, Hanzhong
Shaanxi 723200 )

Abstract: Aconitum carmichaelii Debx. (A. carmichaelii ) is one of the traditional bulk medicinal materials in China. In
recent years, applying nitrogen, phosphorus and potassium compound fertilizer is a common cultivation method to increase
the A. carmichaelit yield. However, it is not clear whether the quality of the A. carmichaelit and processed Heishunpian under
these fertilization modes meets the requirements of the new Pharmacopoeia of the people’s republic of China. Therefore, it is
important to screen the scientific nitrogen, phosphorus and potassium application plan for the A. carmichaelii cultivation. In
this study, the A. carmichaelii was cultivated and applied different nitrogen, phosphorus and potassium compound fertilizer
at Chenggu county, Shaanxi province, then the effects of these fertilizers on the herb growth, the Heishunpian quality and
economic benefits were analyzed. The results indicated that these different compound fertilizer treatments showed different
effects. Among the 13 treatments, the treatment 13 ( the amount of application is N 450 kg/hm®, P,05 84.357 kg/hm’, K,0
56.25 kg/hm’ ) indicated higher diester alkaloids and total alkaloids contents, but the contents of ash, acid-insolube ash and
water extract of its processed Heishunpian could not meet the requirements of the new Pharmacopoeia of the people’s republic
of China. However, the treatment 5 ( the amount of application is N 450 kg/hm®, P,05 168.750 kg/hm®, K,0 112.50 kg/
hm” ) showed higher yield and alkaloids contents, and its net profit were lower. The treatment 6 ( the amount of application is
N 450 kg/hm’®, P,05253.130 kg/hm’, K,0 112.50 kg/hm”) showed the excellent net profit, and the processed Heishunpian
quality could meet the requirements of the new Pharmacopoeia of the people’s republic of China. According to the principal
component analysis, the herb yield, the alkaloids and the ash contents of Heishunpian are the key factors that determine the
comprehensive quality of herb.

Key words: Aconitum carmichaelii Debx.; quality; nitrogen, phosphorus, potassium compound fertilizer; economic

benefits; Heishunpian
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