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[ Abstract | Objective; Corydalis yanhusuo is a type of traditional Chinese medicine. A field experiment
was conducted to study the dry matter production and the accumulation and distribution of N, P and K in C.
yanhusuo for the purposes of revealing the nutrients absorption regularity of C. yanhusuo, and providing guidance to
famers for scientific cultivation and fertilization. Method: C. yanhusuo samples of 106 farmers from 8 towns in
Chenggu county, Shaanxi province, were analyzed for two consecutive years. And the absorption of nutrients, such
as nitrogen, phosphorus, potassium and dry matter accumulation were analyzed and determined at each growth stage
of C. yanhusuo. Result; The dry matter of C. yanhusuo shoots increased at first and then decrease, while the dry
matter of C. yanhusuo corms increased throughout the whole growth period. From the seedling stage to the end of

the flowering stage, the dry matter accumulated rapidly, which accounted for 26. 7% to 44. 1% of the total dry
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matter. At the end of the flowering stage, biomass of C. yanhusuo shoots reached the maximum. During the corm
expanding stage, as the nutrients of shoots started to transfer, the dry matter decreases. From the early flowering
stage to the expanding stage, corms expended quickly, accumulating 50.3% to 87.5% of the total dry matter.
Corms biomass reached the maximum, accounting for 78. 5% to 79. 8% of the total biomass of the whole plant. The
absorptive amounts of N, P and K at each growth stage were different. C. yanhusuo shoots absorbed nutrients
quickly from the seedling stage to the flowing stage, reaching the peak at the end of the flowering stage, with N as
the largest proportion, K the second largest proportion and P the least proportion. C. yanhusuo corm absorbed
nutrients rapidly from the early flowering stage to the expanding stage, with K the largest proportion, N the second
largest proportion and P the least proportion. Conclusion; We suggest that manure and phosphorus shall be applied

as basal fertilizers, while N and K could be split, with 40% -50% as basal fertilizer and the left applied for a better

yield of C. yanhusuo.
[ Key words |

HEEH 2% ( Corydalis yanhusuo) X 4 G . Z W, J&
BERHE R Z AR R LU TR IZEAZ M
i SN =S (ISR L R IRYIE s GNP N
SR 2 o SEWH AR T WU, g1 A 2 P e i
th 2 4204 40 4R, B B ATE KR CH IE &R £
PRI Z o IEEAR AR IR, A PR T ] B 2
Maitf. R TR m s, B FHAEMEE B R
g0 W9 (AR [ S DA e S e 1 R 1373 e~
Feg A=, KT 25 ALY T4 Bt 22 BRURD R 8 5% 70
W K o3 BEAE AL A58, DA R E RSB S A
AR R MRS TR HRGE T xR Sh 2 A A
S e R T EmE A . TR S R i
(1 BF 5% B £, 0 2 R T R b ok T i
B R ABT AR AR S AT O AE ) R i
A Al IR S A A i o R R S
il A e B SR A0 A A L B G L A Sk A aE
TED R X, Bf i N 14.8 ~ 15.7 kg, P,0, 9.2 ~
12. 1 kg, K,0 15.8 ~17.3 kg B} 4E ) 2 /™= & & & .
SR S 57 2R ) o 22 FH K 5 4 WAL R FH LA o AL
il o A SCTERR P 4 Ik ] EL B AL 2 X 106 A4 i 2
i AE FH B HEAT SRAE , B ST T AN [ 77 7K 7 S8 ) K Y
T 5 SR AR AU B R TR AR, B TE O A
KT B R A B E R e R WA 5 7
TR O 2, T i A 5 R 00 77 18 S FR O T R R
PR, o SE Z 5 7 AR Bt T 4 A AR A
1 #F#y

T 2014 49 J—2016 4 5 7, 7EBE 7G5 & (b
445 32°45" ~33°40" , 7K 45 107°3’ ~107°30") w40 314
T A FE B, SR BCE 2R 5 6 1 FH B - AR . X
DX 35§ A S By T 2 XL, A IE B R K R A R
RE, —AEW YRR 14.4 C, BEOK A F)

. 46 -

Corydalis yanhusuo; dry matter accumulation ; nitrogen; phosphorus; potassium

781.5 mm, R g, W & Fe i, IR, LKA
+EL, REM 106 NHEL0 ~20 em + I AR B
R B AE WL 1

*1 EHFTEEMBUAER
Table 1 Basic physical and chemical properties of Corydalis

yanhusuo soil

Wy R pH  AHHLE 4N HUSCE HEEE s
(H,0) /g-kg™" /g-kg™' /mg-kg™' /mg-kg™' /mg-kg™'
2015 @7 4.7 28.0 1.4 0.7 112.9  64.5
e 5.3 18. 8 1.4 0.2 71.0  52.5
%" 6.0 19. 8 1.3 0.1 30.9  59.0
2016 BiE 5.3 22. 4 1.4 1.6 78.7  76.6
i 5.4 26.4 1.6 2.7 60.3  62.6
%™ 56 259 1.3 1.7 36.5  46.9

PEPERE WA — B0y H R B, 2015 AR K1
9 H20 H—9 H 23 H ;2016 4%~ 9 H 30 H—
10 43 H,#&MEZ4E2 A TAME,4 H MRS
A AW AR Y 210 d, S5 R AR,
B fimE  BESE 1.2 ~ 1.5 m, B 5 20 cm, BE[E]FE R
15 ~25 cm , 7F B b APAR A2 5 &R, BRATEE A 8 cm x
13 em , Mke 25 B2 29 S 45 3 WL 70 T3 bk B RHIREE 6 ~
8 cm,
2 Ak
2.1 RAE SRAEML S PRV S Y T R PN T
A VGERE Lo WAk s Lk 8 A~ %
BHL MRS SE A R B P R AR P R TR R A b Ik
B o K 3 47 KPR, R AR S — 4R
AR 0 16,19, 17 A58 AR
=453 5 22,26,6 4>, IEBR ZIEAE, AR R
FEHSRAE R . LA R AR B I R AR A8 5 FRA AR R0 XF
I FH B AT A AR A
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2.1.1 R EASY O A = (RET -
AL ) /ABOAR = A T AR ~ T A= + 4Ll h
FEUL AT + IR ~ K7 + 4R <2 R
7= + 4HHE x2 ~ B e,

2.1.2 FESRMERCREE TR 0 T4 (3
H 8 H) , ¥i461(3 H20 H) , 84K (3 H30 H),
Mo R ESRE R (4 H 12 H) RS (4 H 20 H),
45 SR B T B Bl AL 26 B 20 #R K 34— B0 H C 8 B9 b
PR IEAT AR SR AR ] B 76 00 35 300 5 1 F e Bl AL 32 B
34 1.0 m® REDY AT

SR 85 1) HIE ) 38 A MR 25 A bR 0 4 1) 9 R 48R [
FI 2k 7K Wk ¥ 5 R 7K AR 4 A AR 3R 1 22 AR OK Ay IR T
A M T 5 B T AR D 4 R 4 B
105 CHEH AT 30 min, SR EHIREIHE 65 CHELE
fEE SRR TR EARESRE TYE. HEk
JBEASCOKE 45 2% B OBy RE R, DLk H,S0,-H,0, i &,
AA3 T B2 3h 4 B 0T A A R A R, KOG
B I A R
2.1.3 GEEAR FIHEACRAE L AEE RGN T
I HCR 5 TR A VA EL 0 ~20 em L6l 47
EEHEE KR, RGN F 5 1 mm F10.25 mm
i o WHEEAS A 1 mol- L™ SALAIZ R, AA3 4L
B HT A 5 5 A R A 0.5 mol - L™ B R AL 4 2
W, AR BT He (0 5 BEARER A 1 mol- L' Z R R FR B,
KIECRE W s A WL v in AR, A R A A T
SRR, M EIFRE; pHOKEHA
2.5:1) AL,

Ho BB ) Wi (kgeh ™ m 7)) = 250t
R (W) & (g-kg ) ZEMFHE (kg-h 'm )/
1000; %E # 2% M T &8 & (#F. #) W ik &
(kg-h™'m™) = [REAE#H R & A (B 81) & (g-
kg™ ) x BEEWIR T (kg-h ™ 'm™?) + FHEHI RS
AW ) B (g-kg™') x FHEM R T E (kg h™'
m ™) 1/1 000; {28 7 P2 iR (Bl B 7oKk (kg) =
[t 30 20 (Wl ) MR AT B + b 3 4 (W LB ) Wi
B (kg-h™'m™) x 100/ & (kg-h"'m ™),

2.2 HdEAb3 R Excel 2007 #EAT 81T H,
SPSS 17. 0 B #1758t 43 H7 o

3 Z£R54H

301 RS TYRER SR LT
Yy 5 it AE 1S S S T R T A T T RS
Wk, WA 2, I EIRIAE ), R AR K
TR FE L, T B RS 2k 65.4% ~
73.6% ., A% Z 46 ) R R PR T 0 o T B9, i

LT A B R BURE A M, b A bk 44.7% ~
52.4% ,JUAT b AR R AR K, IR S HL TR
P B 2 e K, M b BT BT 4R R R
AR 2 45 SR e W, Mo b 3 T B B B L AR R
RFR R AT 1168 ~ 1293 kg-h™'m ™* & %
74 ] 2 R 1252016 4F 13 T4 B B ARE AE
WA KBRS, F 1044 ~1 210 kg-h ™ 'm ™* 7% 4%
L AR G 13.4% ,15. 9% 52015 4F s 3T
W BRI A I K Wk BB R, A T 1331 ~
1734 kg-h™'m 7 @A Ho RPE AR R 21.0%
30. 3% . JEEAZR M T EB 9 57T 4 E 7R WOER 5K A
B, F 2299 ~3 500 kg-h'm 7@ I 4 1]
KW 2016 4F B HL T M A T 2 264 ~
3386 kg-h 'm 7, @ P MR SR 22.3%,
49.6% ; 2015 A # T # 7 & A~ F 2 353 ~
4002 kg-h™'m 7, E b AR T R 38.3%,
70. 1% . BT AL MR 3T 9 B K A
FIFR o T, A [ 7 e K B SE R T4 R R R
AR5 TR BN D ETE 2R B i -
T 5 s S 2% 7 4 1 P R A,

R2 EPRFESTURERNS

Table 2  Corydalis Rhizoma yield and dry matter accumulation
dynamics kg+h~'m?
H 1B T B

Gy R

[ L iV = AL VA | Vi

2015 4O soet s22er 440 155™ 170 160°A

wIAER 891t 770" 708" 3349t 400t 379

AWK 1407 1363 1213** 1560" 143" 1497

R 1734 1433% 1331 323" 3266" 2742

Y 1217 782 496t 4 0020 2 893*AF 2 353

2016 A 436 367 343 177t 163! 147°A

wIAEW 87" goe™ 740" 529 400 381P

WA 1210" 10670 1044 1244 969®  958"P

BRI 960" 863"

A st 710

T AR AL 2R ok R ER AL S T AE ) R R RE AE

Ko WMNEFERRFERNF Y AA B FH 25 P<0.05, K5 F &)

FoR A — I, orp I B B W2 P <0.05( £ 3 ~5
") o

g29P4 2 .850" 2259 2 141

720" 338 2768 2264

3.2 JEWIE IR WO S o) B L

3.2.1 GESIRAWANBCA AR R SE

WK A A E W AR AR R TR 28 SR R, IR 3

BORE E RS RAEFIA, A R AR
.47 .
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ST T AR R B . 4 0 M b S R i %
W], BRI 84.7% ~85.4% . LBk
I 1 7 e A R O, 4 e B
A FTEAT . T AR K 0/, 2016 4 Hb b 346 2
BUk A 41.1 ~46.0 kg-h™"'m ™ & 7= 5h K7
H11.8% (P >0.05) ,2015 45 7 41 5 R TE Y K
WA, BBUE O 50.2 ~63.2 kg-h 'm 7 g
P AR AR 10.3% ,25.9% , B A B %
(P <0.05) . B 371 80 2R ek B 5 AR A
FEMI A, 54k 27.2% ~29.5% . FEHIRH T H
B 250 R BE A A RN RN, 4 01 E0 0 4k
3], R B AR SRR . o) A 30 B i KB 2
FIE ] 2% He 2 B BE R R B AR,
2 A A LE ) N LE RS ST R
WIAREY 1.4 ~2.0 i, 2015 4F 1 % 7 41 4E 1 & Hb
TR B A i K 3 B 6 4 ) A E)
A, 7 B P R AR 5 45.9% ,75.0% , B
AR EMEE T (P <0.05), 2016 4FFEH] % T #E0%
R TE A R w5, O 41,5 ~60.0 kg-h 'm 7,
B AR AR 14.7% ,44.6% o it T
S, AT AF 3 2 0 2R 4% B B W R RE A 22 5 L fHL A A
B, HAEE I L U AL TR R KO
g FE 2 R TR R 3R )

®3 EHEESHTEERUIS
Table 3 Dynamic accumulation of nitrogen in different organs of

Corydalis yanhusuo kg+-h 'm?

B H
L e TR D

2015  4hEEd 31.8°F 31.9%A 27.0%% 4.9 4,60 4.4

Fh EEW

WIAEW  47.5" 38.0" 341" 9.3 9 14 g 7
WA 63.2*4 57.3*4% 50.2°% 35.7°% 34.1" 30.9"
kM 65.2*4 51.6*" 45.0°® 77.5" 70.8* 58.9*F
L 40, 8%A 22,348 18, 4% 938" 64.3*F 53,60
2016 i 23.9°% 20.0%F 18.8°F 4.5 4.4 4 34
WM 34.6" 357" 317" 9.1 8.6 8.6
WK 46.0" 41.7* 41.1* 22.5°% 18.8% 19.2"F
B 28.4°% 28.2°0 27.6" 47.3" 40.7" 40.2%*

WA 211 201 20.24 60.0% 52,3 41, 5%

3.2.2 GESARBEZWCECRE k4 T,

AN RE A R A A B B 0 T SR B A T RARK

TCE M —4F 8 P AE - S {E R, b b3 i o 1 e PR

S LR Al M R R R . ghi

FEACWI AR M L m BB 8, 2 46 0 K B R
- 48 -

Uik 3] & &, 2015 4F Sk BB & o 3.7 ~
5.1 kg-h 'm™? @ =4l o A% 4 B
27.5% ,37.8% ,2016 4FH 3.1 ~3.9 kg-h 'm 2,
TR0 R ZE R R, Bt 5 b3 1 4 Bk /| i B A
R, 2015 45 F R 3.9% ~16.2% ,2016 4F
BEAE 41. 1% ~46.1% , HA B HE2ER (P <0.05),
HEA BB, M bR R A R etk 15.6% ~
17.8% . JEHZR M T 5 W6 0 Bl 7 26 5 R A AR
Tt PIAEIET, b T e RS . W
e 20 K i R B, AL b L A
A5 A B 59.8% ,73. 6% ,72.8% , A B
FEM2ES (P <0.05), 2015 4 K™ 20 Hb &6 0%
SRR AE B R iR W, b IR AL L T AR
13.3% ,26.7% , 1M &5 7= 41 W) 4 15 2] p 2089, 8¢ b —
B RSN 20% . 2016 45 22 R W) AE 2 B e
HN5.7~8.5kg-h 'm T B AR AR 4L
28.8% ,49. 1% ,

x4 EPZEEREBRUNTEU
Table 4 Dynamic accumulation of phosphorus in different organs

of Corydalis yanhusuo kg-h'm?

o F 7 o A
# T 1% 7 i i

2015 4 2.4 2.5 2.2 .5 .51 .5

E EEH

AW 4™ 3.3 3.0 1M ot e
WAk 5.1 4.0 3.7 4.8 4.6 4.3
MR 4.9 3.6*" 3.1 10.5" 9. 1B 7 798
ME 2.9 14" 1.2 12,6 7.4"™ 6.5
2016 4o 2.2 L7 1.5M 0.6 0.5 0.5
WIAER 3.5 3,40 2,80 1.5 2 g B
WA 3.9 344 3.1t 3.5 2.6 25"
IR 2.1 1o 1.ghh 73" 5 58 5 008

’JE%}&/E;H 1.4(1\ 1-3(4 1.3)A 8-534 6.64[1 5.7A|[X

3.2.3  GESAREPWOCSN FCRLAE  HE SR AR A
W SR8, Wk S, WoREE &, AR EF
BT T AR S =R o N O N i o e T
SIS, 4y T 09 E A0 BT A M S R A e R R
TAE ) K 3k 3 f o {E L 2016 AE R 58.5 ~
72.9 kg-h'm 7 g LB R AR 4R 16, 1%
24.6% , 3% S W E; 2015 A B E K 9.6 ~
99.5 kg-h™'m 7 i e I RE S 2 OR M A L —
W RN 20. 0% . Z )5, BE & AR A 25, RELE
BEG . A, mre gl ERa R R B E S T
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(K741 ,2015 4E 3k 88.3% ,243. 4% , 2016 4E K
24. 1% ,42.3% , BL i 4] 0 b 3B A0 RO R 4 bk
57.2% ~62.4% ., 2015 4F 4E 61 22 Hh T 36 45 Bk
PRAE Y- S5 S5 AR ), 40 00 20000 A6 107, 1l 8 e e 5
FUEI B 75. 1% ,74. 0% . W) 463 2 1% K0 7
WA e A b — IS S0 A 48, WA o T P A R
i 64.2% . ey A R R AR B B P IR
PR AR R, =R AI R R 11.1% ,18.7%
2016 4F & = 4 5 rp = 4 M R R A 2R R AR LA
o K B R E— A T R, U AE
B M AT R A R TR S S R A
FIsF o5 2SO AR B R 43 AR R e B AR R T

x5 EPRERERRUANTEU
Table 5 Dynamic accumulation of potassium in different organs of

Corydalis yanhusuo kg-h Im?

B A
IS DS L T T

2015 4hid 27.8% 31.4" 26.9"* 3.0 3.0 3.0

L EEH

WM 5510 48.7" 45.9" 6.6 6.3 6.2
WHR 91.6" 99.5** 95.6** 15.6* 15.4"* 150
R 109.9* 92,74 89.9*4 28.4" 29 8 26,7}
WG 77.6" 41.2"% 22.6% 34.7* 26.5" 21.7"
2016 40P 32039 28.1°0F 23,5 3,344 3 e 3 geh
WAL 48.0" 43,9 39.4"  6.7% 6.0 6.0
WA 729" 62.8"*" 58.5°% 12.7"* 10.4® 10.1"
R 50.6" 447" 39.7"% 24.3*% 19,2 18, 3

WA 39.7°% 32.0°% 27.9" 26.6** 22.4**" 17.6%"

3.3 WA QTR TORE A IE R
ForTaoRE W 6. NAEO AR A B2 5 HAE
fea il B AL 100 kg +3E B B 5755 N
2.56 ~5.68 kg, P,0,0.71 ~1.35 kg, K,0 2.52 ~
7.78 kg RIS > ™= > F= o B JE AR AE
SR IR 1 R AR — 3, XA R 22 S
WL — 4N 4.21 ~7.78 kg, J§ —4FE N 2.52 ~
4.65 kgo BRI N 8 7= AT I 3% 03 R AR AR
FEAR ISR 50 T 2RO S AR, U AE W R B
R A R T B BRI G A SRR A AT 5 AR
B HAR TT LA (R A ) 5 B 37 53 2R AR
4 i

AT W AR AR A R T R
FRERBR B AT R R T A X
Sk LTI E W E AR $: SO NG LN

x6 EHZRBRAAFEFAFRE (xx5)
Table 6 Nutrient requirement of 100 kg yield of Corydalis yanhusuo

(x£5) kg
G/ S N P, 05 K,0
2015 {75 17 5.68 £0.40 1.35£0.03  7.78 +0.51
P 19 3.66+0. 14 1.03£0.02  5.24+0.20
B 16 3.01+0.12  0.89+0.09  4.21 £0.16
2016 fE/® 6 5.41£1.27 1.33£0.09  4.65 £0.57
hips 26 3.17+0.14  0.80£0.02  2.87 +0. 10
BT 220 2.56+0.14  0.71£0.02  2.52%0.11

ZH ) M R T B R AR 25 5, X 2 h TR b B
T o R N [A] i RR . 2015 AR 1 ER T
JoT S FRAE I R 40 3k 3 e s L, e v AR 2 43 R
17341 433,1 331 kg-h 'm ;2016 4EHb 35 T4
Jor R AR FEAC I A A e {E, w5 AR 4 Ry
1210,1 067,1 044 kg+h ™ 'm > 3% B W 4F Hb - &6 T
Wy ot SRR AN — 0 D L, 3 R T A R A B (]
A9 H20 H—9 H 23 H, 5 429
H 30 H—10 A 3 H ; 23k sUAM, b AR HF 3
T — A TR AR, R T S R
AKX 5T = R B A, 2 AR A
R Sl Tk AR A 06,2015 AR
FEA R AR A 5 I 2 7 e (RN ), IE W R
FET Y R R HA TR, BT T R
R

WFIE HE B RO A A= B BAL B B1 7 23 O
B R AE ik A B R AR . AR S R HEH
FMAEFEN LA HLT EBAE K e I R e D
M AR 2R A KR 3, FE A 0T R SE R M L R
TERE AP A K I R AR 2R g KO £ X
5 SCHR AR AR O Sk R RE R AT DL MR
AR L A B R e Do B AR
F=, 0B FAE T A6 10 12 3 1k 3] 15 0, I A6 88 A A 5
FARK TR N R R, X B A A TR SR
Th, 4B 5 X 88 ) W i R R A A R B R oK — B
TN AR HE R AT GE AL 4 F 2 AR
T A= DRI AN [+ i JE S 7 TR 9 T AS BIE O O AN
[Fi) 7 et 25 99 S 5 2R A A AR R B S 7 43 SR O T
98 EEAR AT WA, 70 ORI R A 0% G Jo 0 g o
+ 858 b Jo 7 GBI, TR R 2 A, EE it
JIE S 0], A e b A0 IE it FH b 4 A ML AT N
NEHEA -3 rh | DL 2 3 A AR 6 DL & i o

W EE KR, 2w S A e il B2 29 5 2k

.49 .
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BN 24.8% ~32.7% , H I &AL F0 47 IR AT DL 7E i
9 (AR AR AR ) A Bt IR & 40% ~50% , H A4 i
FE 5 W AE it . T it AR, 32 A e 4 AE R A
ABFEY (O RBE) RTBEIE, #F 58 X 8K 1 2
R AE AR (Y RERE U S R, HRrE
Hewh R R G B FRATELL 2 X5 i X A i
JEI55 B R AE , iz B8 A 5 A AR o5 R O v ) AR P o 9
S 86% LA I, 4 i A it L FE Bk A 48 3 A0
FrRTIA 62.3 mg-kg T LAE PRt 0 4 S B AT

¥ 5% 4iE 8 2 T 9 Joit 3 R R SRl 0 ORI A, Xof
R A 1 T N 1 4 5 B 27 it A LA R 4 IR 5% - My
BT R EIE A T A EENE X, BEED T
Yy BRI IR AL AR 5 Y R I E AN TR A B
S AT R AR R AR I S 9 7 v, L3 SR B O 3 R AR R
FEE G B S — R EAT o AT R FH K i AR B AL R
FERY 7 B T 106 L5 , 2RA5 T A 7= o 4 4
AT T R A B 95 0 T SR B . F SR 4G
R HA TR AT R AW IR K=
ANIF P R b 22 ORI R
SRS N 2,01 ke, P,0,0. 80 kg, K,0 3.23 ke;
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