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Relation to the content of Artemisinin and the contents
of the nutrient elements in soil and plant
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Abstract; The nutrient contents in diferent types of soil and diffferent parts of Artomisia annul plant and the
contents of artemisinin were investigated and analysed. The correlation and factor analysis indicated respec-
tively that there was a notable positive correlation between the content of artemisinin and soil Ca,a notable
negative correlation between the content of and artemisinin and root N,stem N and the ratio of N content in
roots to that in the overground parts of the plant,a marked negative correlation between the ratio of stem N to
leaf N ;And a notable positive correlation between the content of leaf N and soil P; The main factors affecting
artemisinin accumulation were nutrient content in A. annul plant itself, the contents of the nutrient elements in
soil and integrative factor between the soil and the plant. It was beneficial to the growth of A. annul and arte-
mistnin accumulation by fertilizing , supplying to Ca ,P properly,improving the nutrient status of soil and so
on,reduing the ratios of N in the roots to N in the stems and N in the stems to N in the leaves,adjusting the
plant nutrient content in the plant. Supplying to fertilizer K can also enhance the growth of A. annul.
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(FERSBE 04U ~1%ZE,.BE L 1% HME
(B, =R/ 4000 tLlt. BRIEWNANTEEEER
FREMRMEFT (WHEKSE, 1998 FILF %,
2005;FEFF 19 URBHEENEYFHEEE
%,1997 ;B HEBH %5,2005) A 3 A 4L 4R AE (K IR &5,
002)MEMEBRSBENESEZG HYEES.
BRELAREREFF,1997; X EH%E,1999; 15
,2005; ER T, 2004 FLIMY, 2005) , ek (o KAk
D EHTT —ENHAR, BXNEREERS
BT RAUMBEREEKRENFIEEXEANR
B, AGELXE-RAR L BRBERKHE
HEHTTREME T LEAHEKFI>TE.HE
WHEXE  EERERHNEEESEN L ER S
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1 BAEFRRF ®

1.1 BEXIEAIEE

2N EN T ERILI S EREERIE
K, PR 17.7 C,FRE 6 465 C, /YK
35299 d,EEMETRE 1 492. 2 mm, HAEREEELE
BAAR LR EFSH. P0G EREARNE
EEet OENARKLEE. B EREEHEIHR
AFREEHLENREEHT R AEM LR H
B i
L2 BRHREMEE

EEMBRKS BKRKEAAEE, P EER
Bt ammaan Kt =M ARERE I8, 550
REBUEEIRADAE LR 1 ke LAEMERLE
FEME 10~20 MR, R E S WKW E, RIFEL
BRER, N BEAEAHITOCHE NEFERSE
RO F SR B A KT 8, I B BB I A 1Y
BE M HEEFRKERERE BT FELR,
EABERP SN &H. LEESPRTE BT

HORAFEBRST ST SHPE L EES R
BN ERSH,1984),
L3IBRSH

TEAKSWEFRAERTRE, BIVRRAR
BN RHFKE &%, P.K.Ca, Mg, Fe, Zn,
Mn.Mo.Cu,B R f ICP #, + 1 S % F EDTA [
EHEE, TECIRAB FEI%E Hk N R
K, %k P.K.Ca.Mg.Fe.Zn.Mn .Mo.Cu.B %
FBRYE-ICP B:,4HbE S RN R R i, # #k Cl

KHEKATHERBEEE. FEENSBASRHME
-RP-HPLC #:M5E .

2 HEREHaA

MELATHL,EAR LWL LR ETRE
MELEEKRMOR . ZE MRS EESHFTERSE
WEHN., MXGTMEFIRN(RDEHR.FER
EEESLR EKNASTBAEENEEXR.H
PHEEBRNSBREZEWERNNERA LB %
RWRMEN TESE MM THENNETESH |
BNHEEHL EHEEH NTETRHSE. I,
TP MEKEAN Ca Mg RS T EBUREA
SARTFHERMETERAE.

2.1 BERAEBSIHMFIABRNERTISRY
HXX#®

FEESES I HESEAMEENEMRER
A ,Pearson tHR R (K 0. 958, WEMRR B EHK K
Sig. 0.004<C0. 01, XXM+ WELZBRUR . FEXY
BRR BN A IRERER  TREFEESE.

EEXSEBEERM N ENFGEFAMHAELR,
Pearson #g & ¥4 B H-0. 972,-0. 990, X BB &
BEMRKLE Sig. 499N 0.028,0.010<0. 05, H &
ROB5HAKMMFAITSBRBEXXAERFIRE
2 URMBR.BRERNENNERIBRER.BE
FEBEBR MBEEALESHKBRMENNRKSTE,
TREFERSR.

FEHEESESHEKBTHBNMERSH LT
NHEEHARBRENRHEXXR . SHEKET NT
EEBEHLARBEZFNRMBREX R, Pearson tHX R
¥4 5 K-0. 969.-0. 996, WERZEEHKL K
Sig. 4+ B2k 0. 031<C0. 05,0. 004<C0. 01, Al
W TFROR) 53 EFE N FoLEBER.FE
AaB8E. Ak, tAEHREBH N RKER. B
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s FEHHONEERYAESE R EHEKM AN % Sig. 7 0.045<C0.05, +HE Ca B ERAEEH
KB . TREFEENSE. BEOFH B Mo 5B, AR B E N IEMAERXR, Pear-

22 TS EEKEBUFSZEMXR
1T Ca SRUEBHKRBH N TRAEEFN
AR E R, X RECH-0. 955, NERR B EHER

son HERECH 0. 994, WEB T B EFHERR Sig. X
0.006<C0. 01, M+ ECa &R, TUREBELE
BEHEHEBRENERTCENS R, REEEHHEKMN

*1 FEXESRSEIM EAHKFTIAR
Table 1 Artemisinin content and the nutrient element contents in diferent
types of soil and in diferent plant individual
EHE LW R HER ﬁﬂ”ﬁ % 7+& & Nutrient element contents (mg/kg)
Soil ¥ *R Ar.tv.e- 7k 43 Organic
e Sl Sy T Vi Sube . .
number  types types (%) (2/kg) N P K Ca Mg S Fe Mn Mo B Zn Cu (]
15 ¥t + 3% Soil — 1.978 33.2 820 510 15100 29680 11800 120 26000 610 1.67 0.26569.5 29.3 144
Purple soil ## Roots - — — 4360 1030 7350 2020 540 600 140 10.4 0.342 6.46 19.6 6.52 0.62
# Stems -— — — 5330 1650 11000 2680 526 530 54.6 10.8 0.335 7.31 23.4 6.38 0.76
M Leaves 0.808 — -~ 32320 3890 26400 10200 2184 1220 482 80.2 0.788 50.2 54.8 31.8 2.31
16 FA: 4 1 3 Soil - — 37.9 1030 530 15100 8120 10400 500 56000 1264 3.45 0.194 211 46.8 251
Red soif ## Roots — 1.281 — 4960 490 7450 1960 468 660 185 10.1 0.229 9.18 26.7 8.18 1.01
# Stems — — - 6120 1040 11400 2720 482 530 184 15.8 0.225 8.03 29.8 9.47 1.08
M Leaves 0.674 — — 32140 3480 26900 9460 1830 1160 178 98.3 0.428 57.5 62.2 32.6 2.16
17 gERKE £ Soil  —  4.057 35.7 1730 850 12400 7920 5800 900 27800 650 1.92 0.12 110 23.6 188
Red calca- ## Roots — — — 4990 990 9780 3230 804 440 495 33.1 0.172 36.7 37.9 8.78 0.26
reous soil % Stems — - — 6650 2190 14600 4690 869 550 98 33.4 0.24 42.]1 40.4 9.68 1.05
0t Leaves 0.625 — — 32.64 4.32 26.0 16.2 2.698 1.38 0.289 132 0.463 53.7 62.4 22.2 1.57
18 Akt 8 Soil — 2.825 44.8 4.93 0.15 11.5 2.16 3.5 4.1 29.7 178 1.17 0.96 67.5 16.9 173
Brown # Roots — - - 4.93 1.08 8.88 2.05 0.497 0.71 0.190 18.4 0.247 15.4 18 6.71 0.32
rendzina % Stems — - — 6.42 1.28 11.8 2.32 0.534 0.62 0.041 16.6 0.121 24.8 16.9 5.86 0.94
M Leaves 0. 640 — — 31.57 4.44 30.4 10.6 2.371 1.28 0.248 100 0.385 46.4 54.4 22.1 2.08
FMoBEFTEMEERNEE. >N>Ca>P>Mg>S>Fe>>Mn>Zn>B>Cu>CI>

LIEKRNEFRAESRSLMESNXER
HEBEEKTAFONSES LR PEE. AR
EMIEH KK FR, Pearson HEX R B 2 514 0. 974
WEMBIRBEMRI Sig. # 0. 026<C0. 05, f JL AT
R+ RPEERBRT  AEEHEKMTAF NEHRTE
FERAR HATRARNP AR EATEREHR
HEESKTRFRNERLRSBR MM —BRE
HHEERENEE,
2.4 HUSNEMUEFRIRSEESNLER
MER 1A, RAEERBEFTESENH /MK
WA K>N>Ca>P>S>Mg>Fe>>Zn>Mn>B>Cu
>CI>Mo, ZHEFTE S BNR/IMRK I K>N>
Ca>P>Mg>S8>Fe>7Zn>B>Mn>Cu>Cl>Mo, it
HEFTEAIBMA/MEK I N>K>Ca>P>Mg
>8>Fe>Mn>Zn>B>Cu>CI>Mo,## N.P.K,
Ca.Mg.S.Fe.Mn.Zn.B,Cu.Cl\Mo BF L EMNFH
GBAPHN 14.4,2.2,16.0,5.7,1. 2,0. 8,0, 2g/ kg,
46.6,37.2,29.8,14.2,1.2,0. 3 mg/kg, K/IMER A K

Mo, WL, BHEE AR A KRB N HFR
BETF K.Ca,.P IEMEFRTE RMEN KHFR
BB T N.Ca.PMEMEFRTE . EMEYEIT KN
MERERE, X CaMBEREBNKXT K.N,ET
P.ERTEESRLHNEY.
25 MBEERSBRNEEATF
RERIH#THFIN . EREERSENS
—~HFFERRLERAMEANEL TR, BUEE
HHEBEMN K.Ca.Mg.S.Fe.Mn.Mo.B.Zn.Cu &
2,22 P.K.Ca,Mg,Mn.B.Zn & &, " Ca,.Mg.S,
Mn.Cu.Cl &8, +/Kk4.P. F-HTRLEH
FHESBHETF, % Fe.Mn.Mo.Zn.Cu.Cl & &,
WP.CIER. PR Zn 4R, B=EFEEME
BESENGEAHETF, LEA VRN K.Ca. Mg .S
BEE,HR N, % N, Mo.S.Cl 48, N.K,Fe.
Mo& B, ¥YWMEBERSENEZLERIATF
A :N.K.Mg.S.Mn,Mo.B.Zn,Cu, KK N EHLE .
Ca.Fe . Cl, B EEK5.P.
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Table 2 Rotated component matrix(a)
F #4r Component
+ % Soil # Roots 2 Stems M- Leaves
1 2 3 1 2 3 1 2 3 1 2 3
k4> Water 0.886 -0.415 -0.205 - — - - - — — — —
AR -0.195 -0.105 -0.975 — - — — — —
organic substance )
N -0.0368 -0.453 -0.891 0.459 0.511 -0.727 0.670 0.224 -0.708 0.624 0.220 0,750
P 0.732 0. 342 0. 589 0.263 -0.963 -0.0639 0.843 -0.378 0.383 0.505 -0.719 -0.478
K -0.495 0.439 0.750 0.860 -0.240 -0.450 0.994 0.0299 -0.101 -0.377 -0.358 -0,854
Ca -0.305 -0.317 0.898 0.996 -0.0288 0.0797 0.964 0.124 0.235 0.992 -0.114 0,0457
Mg -0.454  0.317 0. 833 0.969 -0.127 0.211 0.992 -0.0975 0.0805 0.820 -0.557 -0.134
S -0.233 -0.614 -0.755 -0.881 -0.00369 -0.473 -0.0158 -0.493 -0.870 0,888 -0.425 -0.177
Fe -0.348 0.928 -0.135 0.996 0.0874 -0.0250 -0.00105 0.996 0.0942 -0.106 -0.684 0.722
Mn -0.104 0.913 0.393 0.965 -0.159 -0.209 0.981 0.130 -0.142 0.937 0.209 -0,282
Mo -0.139 0.969 0.202 -0.751 -0.462 0.473 -0.0254 -0.0217 0.999 -0.268 -0.418 0.868
B -0.364 -0.516 -0.775 0.985 -0.0303 -0.169 0.917 -0.201 -0.345 0.185 0.917 0.354
Zn -0.0751 0.997 0.0124 0.884 0.437 0.165 0.806 0.477  0.351 0.561 0.822 0.0997
Cu -0.353 0.860 0.368 0.725 0.688 0.00781 0.571 0.803 0.170 -0.649 0,436 0.623
Cl -0.0170 0.966 -0.258 -0.623 0.722 0. 302 0.452 0.765 -0.459 -0,977 -0.0813 0.195

Extraction method: Principal component analysis. Rotation method; Varimax with Kaiser normalization. a Rotation converged in 10 iterations.
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