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Effects of nitrogen, phosphorus, and potassium on seedling growth and stachydrine
and total alkaloid from Leonurus Jjaponicus
ZHANG Yan', WANG Wen-quan', DU Shi-xiong?, WEI Ju’,
XIE Jun-bo!, HOU Fu-giang®, XU Yong-xin®
(1. College of Chinese Materia Medica, Beijing University of Traditional Chinese Medicine , Beijing 100102, China;
2. Beijing Favor and Health Serving Herbal Cultivation Center, Beijing 101511, China;
3. Beijing Agriculture Bureau, Beijing 100029, China)

Abstract: Objective To study the effects of different levels and combinations of nitrogen (N),
phosphorus (P), and potassium (K) on the grbwth and secondary metabolites of Leonurus japonicus.
Methods The growth and yield quantities and stachydrine and total alkaloid contents of L. japonicus in
different fertilization treatments were investigated and.compared in the combination of trial field and indoor
analysis. Results The growth quantities and stachydrine and total alkaloid contents of L. japonicus in
complex fertilization treatments are better than those in single element fertilization treatment, and in
complex fertilization treatments, nutrition balance types are better than maladjustment type. However,
nitrogen fertilizer plays a great role in promoting the above indexes. In complex fertilization treatments,
reasonably fertilizing P together with N can improve the uptaking efficiency of nitrogen. Conclusion

* According to the results of fertilization mathematic model, the optimum fertilization dosages should be
primarily defined as N: 37. 5—44. 0 g/m?, P. 37. 4—54. 3 g/m?, K. 31. 6—34. 4 g/m?, the optimum
fertilization dosage ratio of N-P-K is 4 : 4.5 : 3. 3 based on the height and numbers of leaf and tillering of
L. japonicus as well as yield and the contents of stachydrine and total alkaloids.

Key words: Leonurus japonicus Houtt. ; fertilization; growth; yield, stachydrine; total alkaloids
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% Leonurus japonicus Houtt. , H B Ft H1,2005 4 5 F 1 Hi# , RATHAREEH. 4k
BBER - FEERFEEEREY AR EUTE BT T ERARENYD L, P HEN
WAL, EAELAS AREMEHEA, 7.3, BHE 1.725 g/ke, K 0.016%, R
Wi BRBLERIEE BN, EAER, HHEE G FERBE 2. 043 mg/ke, HHMH 10. 819 mg/kg. BHERT
TEERMAFNER REVREETFLAREE WMWAWKEREN #FTRERN 1.48g, KF
BERREXD, BRAMSSERBEAROTRARE, £H 0%, RFEH N 38.6%, FHRFHNEA
EEIRBERZOWEEER, MEE—EEE  5.21d (REMUESR.

B AHEENESZEXORB.A.LERAERN 1.2 RBHE (
AHEMEERELASRSHEKE. A THITKE 1.2.1 KRBT - RIARRAR B HIERS
SRR 2R A K RSN, 2005 A 10 B D-RAMMBIT (LE 1,5 I
ERFTTHE XS FEHREBRATE, BT WREATELE, IHRE. FAEFEERET4A
B4 T 1 R0 48 R R ) R AR ALK AT 30 H—wHMA, BERARE, 254 A30H.6
REREZSEENTENRER. H 30 H.7 B 30 H4x 3 WM F & WETHE Lo 4
1 #BEFZE 30%.40%.30%.
1.1 R RRTFhAETEPAHHEE 1.2.2 WETE R A KIER,E 8 AGBUE
1 RRELAENREERAR
Table 1 Dosage of fertilizer in different treatments

HE N.P.K BA&KY/(g*m~?
NoPoKo NzPoKo NoP2Ko NoPoK2 N P:K; NsPiKs NsPsKi N:P.K, N.P:K, N.P.K;
N 0 40 0 0 20 60 60 40 80 80
P 4 0 40 0 60 20 60 80 40 80
K 0 0 ] 30 45 45 15 60 60 30

AESMELENAE KRR B LHEIAER, F. FUS1ENEBEIREBEBNETHE
BEE 0K, ELTENMEERSH, BESK E. BTEARRARMN —FEBETHIEH, X
BN, B, BE, A RER EHTE EFRENEYHARERRA, FUAETHRER
ST SRR MBBELGHBERG. SENERBREA ARBHAGSER, HHEFE

ALHYBRAMEEABENET, RAESE  OTEEEKTNZR: RERN B FPEERK

B RSD % 2.70% (n=8),GBAEH 2h W RSD  f Hufl, B DA NyP,K; N,PK,.N,P,K; N:P:K, 4t
81K 1.85% (n=8),RMWE R 0. 4~40 pg, & o {EE PR, BB A N, P.K; N.PK, 48
EREHEHFRY.Y=52381 X—7 724.6,R2=  MEEFRLFEY.
0.9992 (n=6), MEFTHEKEY 103.4%, 2.1 ARAHELBNZBEERKBRFOER A1
RSD=2.8% (n=5), ZHREJEYRMYERAL 7 8 AHEBHMNEWAE KK RALLHE
G D, B A RSD ¥ 1.58% (n=6), (LTI AEMRAES, AE 1 ATLUE S, 5 B H Ik
2 hAEESE , RHETE R 0. 4~200 pg, W FUE IR T7 AR ERS AR EREAY N EERET
W .Y =0.368 X+0.079,R=0.999 1 (n=6), 01  BAIEE, (B 55 EENBCR AR T B H XU
BEE R HH 97.3% . EHRVHY NPK.NPK, KFEFRRAH
2 GRESW N,P:K;.N;P.K,.

BWIOAHELBER AN AEENGX B 2.2 FRGELENSSE=ROEMH: 225
(NPK) FIRME.B.BF —FENAEY RSB ESKEYREERELEELT4E
(N,P.KoNoP,Ko . NoPK,) FIZ. B HIEWMNE WA LEN. SERNAKRDTHREREN ARG L
JE# (N,P,K,. N;P,K,. N;P.K,. N,P,K, . NP.K,. #ERGE)SEKEREMELERMR. B
N.P.K,) 3 fH, FURE AR S R B P RO HEAR 24, NLP.K, B AESHRE

HFRFEXREYRE, HARPARE, S HESKSTELYEBRERA, R FYRER
VERERERY W EBARKHT;B2FE8 1.82g,3 ¥ (5B 15 21. 78 g, BARBEYR
AR K, B B3R R K RIE IS 16 23.60.¢.
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Fig. 1 Effect of different fertilizers on growth
indexes of L. japonicus
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Fig. 2 Effect of different fertilizers on biomass

distribution of L. japonicus

2.3 NIt FIE Ak 2 X 2% £ B A YRR R K A B RS
2B I Y N EIN Y SE RS BN i h
U5 AR HIE X 2% 8 2 oK S5 aR B ), AR
H %% 8 2 N,PK,>N,P;K, >N,PK,>N,P,K, >
N,P;K; > N,P;K, > N,P;K; > N,PK, > N,P.K, >
N.PK,. BERE  HBEFKFHNBLGEER
b B B 0 R B AR O 7, (EL B RV I E A R
B Wil & BB N,P.K; N;P,K;.N,P.K, . N,P;K, J& &
BEFKFBNBER .M EMERIE . FEMN SR
Fh K IR B B T S 4 SR B H R AR i B AR, L I B
HE # 25 B3 22 7K 35 55 0 B (0 i 3 T it 68 I8 )3 B9
B.ASE NPKAENESEFKFROER
i 3% 2. 48 % , U3E B e % A i 55 55 SRR AK R A B AN
REMRAEEM. &70E XK IR & W F
B>B>E. 2 EMT, ARRALE T KA
BERSIHRBEKTE, % 2 PARRYREERF
BREAFMACLE TR AHE NS E LEER.

i F 25 1 5 b BT & A R E B R K IR, BT A
R (R AT % 25 2 R B AE YRR R S AR X K
R KB FTAR D EA T MEE LR
ERABEER . BUE XS, FTERILE . BB

%2 AEAKEAERTHEBEHREHWAKTHAR
Table 2 Stachydrine and total alkaloid contents in L.
japonicus under different fertilizer treatments

§CK &%

EELE KH#/% SCKRE/%  BEHE/%

NoPoKo  0.50%0.086 DE 1000 0.51+0.0924.D 100,00
NoPoKo  1.60£0.241 2A 320.7  1.69%0.3001 A 332.30
NoP:Ko  0.33£0.063 & 66.6  0.49£0.0739 D 96. 30
NoPoKz  0.3140.184 Z 83.3  0.49+0.0698 D 96.00
NiPsKs  0.800.597 &CD 1617 0.8110.5530 € 158.50

1.314C.246 3 AB 255. 90
L71£0.5462 A 335.00
1.6740.4013 A 321.10
1.1740.3602 B 228.60
2.5610.6265 A 463.10

NSP} K3
NsP3K;
N2P.K,4

1.2940.537 88 259.6
1. 650. 407 0A 332.2
L.4940.5334AB  299.5
NiPKi 11340307 8C 2268
NiPKz  2.4840.57864 4994

ARAREFBEFERRBE (P<0.0D

Different capital letters indicate significant difference (P <<
0.01)

BHENSRE R RAYBHMNESERER B
Xt B CR R 96 %) o fELK TR B8 B B oA e AE Y %ot 1R
B VE BE BN, I BE BB ST K SRR R B E R
MIEER.
2.4 BTFERBE. GRS A BB AT ST AL
B4 3 R 5 KFERM BRI I RELA SPSS
11.5 A ITE LR LZRE, B HE 3 EK
AR EMBAERRS SHERNZTXER, 5§
G, SR A BIABR R, B XRIEEEE LA
1, MEHRXPHEHRNEH AT ERA, FEZHAH
AESESLWEER—-BLREBEERER AD
B REYRAASBOBNERTROEER.
B A B A, B M B AR B R LA
SEAREFHWES . IEH T XEEERANSHEYE
(% 3. \

B AR K.Y =8 + X, +BX. +B:Xs +
BoX 2+ B Xo? 4 BoX 32 + B X1 X, + B X1 X5 + B X X0
Hip Y BREENTE X, . X, X2 HF A NP,
K Fi ;BB BB HEH.

FAA#ZTAERHENBEEERKR AR
FoK TR0 A VB B0 B 28 ) A B IE B B, 0
FR B3N ERBREE -ITRKRE, EH—
AEB/ME HEBEBREY HE/RENTRAR
37.5~44.0 g/m®, BHEER 37. 4~54. 3 g/m*, HHE
31. 6~34. 4 g/m®, ¥ HHE 40 g/m®, B 44. 8 g/m?,
4 33.3 g/m?, R.B:FREERCH N4 4.5: 3.3,
3 itig

HMTFRESHEYHRHERXRED, WE4
ERBEAKE A, FUREMNERKEFMEDR
HBRREFBE. Nl TEAREYRNA VLR
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£3 DREN K. FEBFRIRAST
Table 3 Mathematic models and their analyses of N, P, and K on L. japonicus

BHEER/ g - m™?)

% B Bo BN B P K By N2 Bs P2 Bs K2 BNP  BNK  BPK N p X
HE 5.6 7.1 15.4 0.4 —10.3 —24.8 —1.8 159 -7.6 4.2 371.5 45.8 96.9
AR 1.4 2.3 1.9 —1.4 —0.7 —2.6 3.5 1.5 —3.8 9.5 3.0 37.4 33.6
SN 1.2 —0.7 1.8 0.8 1.8 —2.4 —1.3 0.3 —-2.3 3.2 38.5 54.3 31.6
BEHE 1.1 18.6 14.2 —-3.2 —11.9 -—18.8 10.9 16.8 —12.0 0.3 49.0 41.8 34.4
KA, 0.5 3.3 0:6 —2.2 —2.4 -1.1 3.2 1.7 —0.8 -0.9  39.5 35.2 31.0
LAWK 0.5 2.7 —0.2 —1.8 —1.5 0.2 3.0 0.8 —0.8 —1.4 440 - 827 33.4
¥ 40.0 44.8 33.3

T4, BT LA SRR T 28 55 B 8 AR Y8R RUK TR 88 4 A 97
AR ETRKOREER, HIERAILRER#T
BABR.

BUBBRRERFETR . BR.ER.KTR.
WE . BRIERHRSE P, BE ATP R PRXEE
A RS RBEES#ET HEEKR
¥, BT ABEXT & 3 2R 40 0 IE 3 B B B A S AE

A. B8 REAEYRNREERARRAR,
‘ SRR A R RIE S, e & PRk B
B B A IR AL, S HE R T4 WA BN AR, 4
RAARENRER, EFRH,AREY. X8
B A B ERBMEYENREER.

B EFLBEAAT . BHABENTRAEN
37.5~44.0 g/m*, BB K 37.4~54. 3 g/m* , B &
3y 31.6~34. 4 g/m?,FHNE 40 g/m?, B 44.8 g/
m®, 4f33. 3g/m’ A . B FHBAEB L N4 ¢ 4.5

FE R

3.3. HTR.B.FREVEAKKNEAIER.HA
HKEYXEREREECARTRR, RFREN
K 3 5 AR B B R B AR K, LR
ZREY, M HBERENTRANERER™ &, &
EXERERBF-UHERE, TURBESH R4
YEREMERRAFREFT THRITRERE
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