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B A AR R 3 23 0 A T SN AR UL LT T A
BUCKL) FI5E B AT (GY) o Al & Jm T 24
8 90 R i L v R R X R R L AR
¥R 15.3C , 4k F -7.3C~35.1C ZJa, 41

AHX R BE 77% A BE R & 1 129 mm, 4E 3 H I/
IFE1 148 h, Jo 55 1 250 d; J5 4 J@ W A0 1 1 2=
WA AR 16, 1°C, 846 F -7C37C , 4F
PIRA X B 80% , AF BIRE TR &t 1 243 mm, 4E ¥ H
M1 289 h, JToAE ) 282 d, FEHLI M b LA H
AR E TR IE 3, AR A KBS 5
RN BETE N TC H A AR o FE b A Hb B A
TR FE 1,

®1 HABREHMOMEREIR TEER

Table 1 Soil types and geographic information of wild A. annua sample sites

e R T 144 Bk B IR R &y >2 mm BRf7 7 b
Site code Sites name Geographic position Elevation (m) Soil type >2 mm gravels content( % )
P 1B e W B
KLI 26°31'45"N ,107°49'33"E 632 82.15
Shangxinzhai, Kaili Calcareous yellow soil
L LT B 2 TR B
KL2 26°31'27"N ,107°50"25"E 656 65.28
Xiaxinzhai, Kaili Calcareous yellow soil
Bl Ik CHIERR ¢
KL3 26°49'63"N 107°79'09"E 642 13.45
Wantang, Kaili Quaternary Period yellow soil
L LR B TR H
KLA4 26°50'30"N ,107°79'91"E 618 7.25
Baoyangzhou, Kaili Calcareou yellow soil
SRR E CHERN e
GY1 26°30'22"N ,106°39'17"E 1135 16. 28
Lijiazhuang, Guiyang Quaternary Period yellow soil
S YE v Sl ¢
GY2 26°31'45"N [ 106°66'88"E 1098 85.26
Lannigou , Guiyang Calcareous yellow soil
SR R TR B
GY3 26°30'24"N ,106°38'56"E 1159 35.87
Baishacun, Guiyang Calcareous yellow soil
SEHARA S T 3
GY4 26°29'54"N [106°38'15"E 1157 62.95

Baishaocun, Guiyang

Calcareous yellow soil

LKL RRPLE GY KR 5tIH,1.2.3 4 MM S . T Note: KL = Kaili and GY = Guiyang,1, 2, 3 or 4 is number of sample site. The

same below

1.2 #HFmRE

2012 48 =9 J, T 5 46 8 BUAE 301, 7 30l R B
A AR PR A AR AR B A+ 3, B R R B 3 A ke
mho SRERIS, 42 BB AE AR PR, B 3h LR S BLg
A 30 AR BT TR R R R R (B Rk 20
g) , ML AR B 8 5 B B B A AR BR AR [ A1 20 em
ZE AT RO AR MR PR 4 BORR S R R AR A
TC R IR R 12 (8] S2 5, R — o
Forbp—1y A SR KT, & 00 - 38 3 Al P J5T 0 i 955
K ET -4°C iAE LT SR BCE Y R
CYE#ENENE VTR (PLFAs)

TER S L FE A RN 7] 25 R £ K 34— 20 9 #k

Wb, ML e, PR 2R, 105°C R,
T T E E & E TSRS, U
MR 70°C BE I RE K 3 R B By 40 H G 1F
WAHSCT H .

1.3 MEmMBESAZ*

AR PR AR R R LA O L 4
SR - AR Ak 3,5 - 5K — e
L8 3ok R R 2R B L 68 3 T U il L R
A R Wl 5 1k, OGRS DA 24 h J5 1 g 3 g%
AR (NH - N) | % 0 A R 5 1Y 2 5 8Ok &
a0 T R G T R AL R I
AR R L E o R R
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Bligh I Dyer''®' J5 ¥ $2 HUHT 8 1 2 b (1) PLFAs, £
— R AV EEHCR T AL B 5, B ACAH 80 — 5 e AY
(GCMS-QP2010) s PLFAs & &, %451k 0.
HP-5MS (30 m x 0.25 mm x 0.25 pm) {73 F 40
OGEH THRERRF N 70C ££45 5 min,20°C min '
FF%E 190C ,{#%F 1 min,5C min 'F} & 200°C , {554
2 min,10°C min_l}l‘i 280°C , /4% %8 8 min; L IR
B .250°C ;< :He (0.9 ml min ") ;433 He . 10: 1
BRI - 230°C ; DUARAT - 150°C 5 Jot £ 49 i Y5 [l -
30 ~600 m z™', LIH 4L C19:0 (non-adecano-
ate) AR, A B D B2 H IR TR A ( Bacterial Acid
Methyl Esters Mix) (47080 - U, Sigma-Aldrich) &
AT o

MR Frostegard %[17] M 77 1 X PLFAs 347 4y
&, RN KEBEN) PLFAs 45 2 - OH 10:0.,11: 0,
12:02-0H 12:0.3 - OH 12:0.,13:0.,14:0 2 - OH
14:0.15:0.i15:0 ,«15:0.,16: 0.2 — OH 16:0.i16: 0 ,
i17:0.16: 1w7c .cyl7:0.,17: 0 ,cyl7: 0, Fp,i15:0,
al5:0,i16:0,i17: 0 fLEAE =R E (G7);
2-0H10:0,2 -0OH 12: 0.3 - OH 12: 0.2 - OH
14:0.2 -0OH 16:0.16: 1w7c.cyl7:0.,cyl9: 0 fLFAE
BN (G )N R AR A
18:206,9 . 18: 1w9¢c . 18: 1w91;10Mel8: 0 1% F &k
FIERE;20:0 AR RLE M

TR KT R MRS ] Jessing %7 JF
o AEEFREL 250 mg AR, BT 100 ml g 0
iFFE =AU, A 25 ml JoK B, FREE L 7E 25°C
T L, AR, L 121 ¢ min T RS 20 b,
ToK SR LB R A, AL U K IR A B T - 18°C
BAFTE . R GC - MS 4382 20 b7 46 1 - il
#::DB-5MS (30 m x 0.25 mm x 0.25 pum) ;F
HAJFE .50 ~220C (15 C min™', {£4%F 5 min);
220 ~230°C (15 C min " 4% 10 min) ; 25 . 4K
(TE¥E,31.4 em s™") 5 403 H < 10 15 &G I 25 I B
250°C ; B RIS 250°C . IR M B R N
HETEMMEERUAYR (TE),
1.4 ZitoHh

R B B Excel 2007 # 38 | SPSS 13. 0 {4 3
r8eit o b, 4% 7 2243t (ANOVA) F1 LSD & 3
PR, B K-8 p <0.05,

FHEAE 8 13 PLFAs & & H 5 LAY
FIRERRIE 2 880, A0 46 2 08 V48 0. 38 50 B2 45 BOr A

e " . Shannom — Wiener £ REPEFS 5L (H)
it AKX K. H = - SPilnPi, H¥ Pi = Ni/N,Ni
R AP PLFA &, N iz B3R S PLFAs & &
Pielou ¥ 5] B4 8 (E) it A h E = H/InS, S
%+ 5 PLFAs 25 %] B8; Simpson 1 # B 18 %
(DYWIHHEAX KD = 1 - =P’

2 75 R

2.1 TEFSEEE

22 T UL TR AR R D - S HLT L pH
LB VAR 2R A O R o e DRRE R R
Sto RO HUTR LA Bl R 00 KR B A B
TR YA, S B A A R T /L (% R R i U
R 2 R ) AR — A B A AR BF
PR G A DL S AL T 107.7 ~143.6 (R
Bt 4) 1 89. 5 ~130. 8 g kg ' (EMLBR 1) Z ],
HRBR LA DU & i 8 0 T AR AR R L (KLL Al
KLA BR4M) 548 A 2 40 A ) T 4% 1 4 i 9 4 A
WhR LA X,

pH 15 13 55 43 X AL 096 S — 5 10 TR
TR 2 > Wy f 3 pH AT RE = A S, DR I L
B[R] 5 4K R MM B 5 AR ABR 1 08 pH 9 25 S
25 R 4% RE ML 1 3 pH 43 515 L T 6. 53 ~8.07
(KBR+4E) 1 6.82 ~8.21 (EMPr +3) . JK A B
HEf pH B35 @ T4 DU 20 #E M (HARBR 10 pH
MR T AARPR L3 (KLL Bldh, —H R WEER)

A RE IR B R A i AR g ) 3 Tl A
o BEH TR A 32 RO ], 4 i 3R AN R — R
AR TR 22 2. 34 £ (R BR L) A1 2. 22 4% (JEAR
B4 AR 22 2. 51 £ CRBR L 3) 01 2. 69 %
CHEAR B ) , 4 B0 25 2.39 £% (AR BR 4 39) A
3,06 f5 (EAR B 0 ) o LU 45 A6 5 AR B A I AR B
T, R T A LA

BRI R B SR E KO R ER
[ Ml 22 [0) - S960% R0 A 2 fk
A DL pH A4 ik 3540 o fHJR , #4675 MR BR 1 4
MG R B TR B 13 (GY1 1 2w
CY2 f B B R A1 ) o DL {8, 4 B - 49 0 i
A AR A B A AR AR B R 26.86% |
39.75% 31.87%
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Table 2 Basic physicochemical property of soils in the wild A. annua sample sites
s B LR 2 St Lo W i R
. R&N pH oM Total N Total P Total K Alkalystic N Available P Available K
e code (gke™)  (gke™)  (gke))  (gke')  (mgkg™') (mgkg™") (mgkg")
KL1 R 8.05aA 107. 9cA 1. 44eB 0. 369eB 13. 54aA 114. 5bA 14. 06fA 119. 3bA
N 8. 11bA 89.5dB 2.33aA 0. 558bA 12.98aA 105.3aB 7.10{B 105. 0aB
KL2 R 7.57bB 137. 1aA 1.36eA 0. 342eA 6.75eA 82. 68eA 25. 00dA 126. 0aA
N 7. 84eA 128. 7aB 1.33dA 0.249eB 6.25eA 74.50cB 12.37eB 57.11eB
KL3 R 6.53fB 117. 7bA 2.28bA 0. 699cA 7.85dA 100. 9cA 16. 92efA 78.52dA
N 6. 82fA 104. 4¢B 2. 17bA 0. 486bB 7.54dA 88.34bB 10.97eB 67.52dB
K14 R 7.42c¢B 109. 5cA 3.18aA 0. 858aA 5. 65fA 97.57cA 18.22eA 72.06deA
N 7.86dA 103. 9cA 1.39dB 0.441c¢B 4.241B 84.40bB 17.36¢B 57.49eB
GY1 R 7.16eB 138. 6aA 2.44bA 0. 774bA 8.02dA 103. 4cA 48. 41bA 106. 9cA
N 7.72eA 118.5bB 1. 64cB 0.408cB 7.86dB 59.28deB 47.81aA 97. 14abB
GY2 R 8.07aB 111. 2bcA 1.87cA 0. 642cA 11. 23bA 91. 69dA 57.55aA 68. 12eA
N 8.21aA 107. 3cB 1.05eB 0. 669aA 11. 05bA 63.02dB 37.24bB 64. 45dA
GY3 R 7.52bB 107. 7cA 1. 66dA 0.501dB 12. 62abA 143.9aA 35.24cA 121. 6abA
N 8. 04bcA 94. 8dB 1.51cA 0. 585bA 11.92abA 107.9aB 14. 60dB 90. 20bB
GY4 R 7.25dB 143. 6aA 1.77cdB 0. 549dA 9.23cA 77.40eA 59.37aA 127.2aA
N 7.95cA 130. 8aB 2.24abA 0.312dB 8.76¢B 57.45eB 49.20aB 82.87¢cB

R FORMER 3 N FoRAEMR PR 458, N A 7l —FE M AR PR S 3EARBR LI Z 0], R [A KRS FRE R R EZF BE (p <0.05) ;W= A
[i) A 3 1) AR B - 3 aR AR AR PR HIE Z M) AR /NS F R R R Z R B3 (p <0.05) Note: R = rhizosphere and N = no-rhizosphere. The same below.

Different capital letters indicate significant difference between R and N in the soils at the same site (p < 0.05), while different lowercase letters in the

same column indicate significant difference at p < 0.05

2.2 TIEEFEEMYSE

T B R A I, e T 4
S R S MR R 55 ) R A B B L O A AR
Moz 8], e R A 22 5, 84T 5. 81 ~ 13,84
mg g~ 24h " ], MR PR A RS M B T
AR ER R 1), LU AT, A& 09 2448 53 51
7 11.90(KL) F1 11.98 mg g~ ' 24h "' (GY) , J5 &1V
%7 8.20(KL) 1 9.08 mg g ' 24h ™' (GY) ., VL%
A6 AR 1 M A W i, ) B AL R

O Tt 2 - 4 A P A — i OC SR L AR B
A AR BRI Z — o 25 FF b JI% i 05 P 2 4
F75.70 ~315.7 mg g '24h " Z A, kR FE A HE IR
TGP 0 2 TR B I (I 1), DE 3 fE I, Bl
AR MY AR PR A B8 UK A S M AR R PR
14.61% , 5 BHAE M AR B -+ 598 J0% i 7% PR AR AR B 1 18
15 82.95% , Ut W AR B 1 93 0 5 A E %, A R T AR
X & W o

R 2 R R VT A B ME - A ML R A W
A7 I R R 1) AR bR o SR A R A R

it , kP T T R R b ] A 22 S AH 22 1. 40 f%,
AR B A B vk ol 2 Wl O PR 3 T AR AR B
(1) o i 07 3448 530 1,60 (KL) A1 1. 21
mg g~ 24h 7' (GY) ,J5# (U N 1. 24(KL) 1 0. 97 mg
g ' 24h TN (GY) , AT UL #E A6 AR PR A K B R Al 1T
I ML X5 A AR ) A 501 o
2.3 TEMEMEVER . RELE

TR W) A W kRS A AR A
LR, A PN SR A0 A R SRR
WG E IR AR . R 3 A5 BORER A WAL 1
oh A b b SRR W = 4 0 A8 Ak T 102.6 ~ 23105
mg kg "' (KL) 1 161.7 ~296.9 mg kg~ ' (GY) Z i,
AN BRI A W o e B 2 T AR AR B g,
AT 17 BI(E 43 50 201, 1 mg kg ™' (KL) #1260. 4
mg kg™ (GY),JF# LK 138.9 mg kg™' (KL) Al
185.7 mg kg ™' (GY) , ¥ 16 H M Z 43 W6 4y ol AR 75 /i
il RE TR B ALY 2, W B 78 5% ) Jo 0 e 5 45 AR AR
Br 3 =, I AR PR S oA o ik 2 s T
MR PR 3 BAEYEAR BN T MY &
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=
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A
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S
=y
0
KLARFR R KLIEAR bR N GY#ifs R GYJEAR B N
400
= 300
=
82
g =
g 200
> ap a
#g
)i-E =7
2
B 100
C
0 — . . —
KLARFR R KLAEMFR N GYMiFs R GYHEMRFR N

N
.

IS
N

phosphatase (mg g™ 24h™)
-

PRIEBSBERTE I Activity of alkaline

KLAER R KLAEMRBR N GY#iks R GYHEER N
FeH 45 Sites code

1 B A= o AR e S I
Fig. 1  Enzymatic activities in the soil with wild A. annua
TE: R=MBR L5, N = AR MBR L5 ; AF/NG T RE Fon AN Rl ) 22 5 % (p < 0.05) , REIKS 52 hERR MLBR 5 4F
Rbr L2 R 2R EF (p < 0.05)
Note: R = rhizosphere and N = non-rhizosphere. Different lowercase letters indicate significant difference between different sample

sites at p < 0. 05. Different capital letters indicate significant difference between R and N
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Table 3 Microbial biomass C and N and C/N in soils with wild A. annua

ES A i R (mg kg ™)

E A A (mg kg ")

THCAE W 2 e R LA

LR Microbial biomass C Microbial biomass N C/N in microorganisms
Sites code
R N N R N
KL1 174. 1eA 156. 6¢B 22.84eA 12.58fB 7.62aB 12.45bA
KL2 179. 8eA 102. 6eB 37.48cA 21.67eB 4.80cA 4.74eA
KL3 219. 1dA 171.3bB 34.86cA 10. 48¢gB 6.29hB 16. 34aA
K14 231.5cA 125. 1dB 30. 32dA 11. 64fgB 7.63aB 10. 74cA
GY1 255.4bA 194. 5aB 48. 03bA 42.71cA 5.32¢B 4.55eA
GY2 213.4dA 210. l1aA 42. 64bA 33.25dB 5.00¢B 6.32dA
GY3 275.9abA 161.7¢B 86. 45aA 78. 89aA 3.19dA 2.05gB
GY4 296. 9aA 176. 6bB 84.09aA 55.87bB 3.53dA 3. 16fA

T AT AR RS 5 8RR [ — AR PR SRR PR L 2 M 2 52 B3 (p <0.05); AR R/NG FH R RAFEE ZREE (p <
0.05) Note: Different capital letters indicate significant different between rhizosphere (R) and non-rhizosphere ( N) in the same site at p < 0.05. In

each column, different lowercase letters indicates significant difference at p < 0. 05

f, 5t FHAE AR PR R E P i (1 65. 30 mg
kg™') BESTYL AN (FH31.38 mg kg™ '),
JEAR B 48 rp 5t BHAE b A P i AL (P34 52. 68 mg
ke™') B ES TYU RN (T 14.09 mg
Kg ') o U5 PHAE HL A + S0k D im ME R s
BLIEHL IR 53 564k 1 i

A 2 W R AL AR AL T 2,05 ~16.34 2
), A0 2230 8 fiF. Bl HLRE M fok A= 9 ik R EL S E (A
(HRPR 6.58; LM bR + 48 11.08) ey, UL WA 4 i
A3 L AR W o A A AL RE T, Bt PHRE b (AR PR
4.26 ;AR B 1458 4. 02) AR, Ud WA A Ay 1Y) 3 ot K
A i R B R T
2.4 TIEMEY PLFAs S 2 RAMYFE

PLFAs J& U4 Wy 16 48 B AH X A2 2 09 20 B 43
B AT B[R] 17 S, o] FH T 3o A 0 7 45 4 1
BAS M . AR A AR AR T 4 A
24 F PLFAs, i 5 XM BE /Y 19 F 11 ~ 19 Bk
PLFAs; /8 3R i 4k & 1) 10Mel8 : 0; 48 3% FL & 19
18: 26,9 . 18: 1w9c il 18: 1w9t; {874 Hi 1Y 20: 0,
Horpr ,PLFAs S AW > AW > BIE , & 88
() PLFAs 45 14:0, 16: 0, 18: 206,9. 18: 1w9c .,
18: 1w9t . 10Mel8:0 F120:0 (3£ 4) . M [RIEEH 1
PLFAs &8 , 5t PHAE b i 028 9 & PLFAs 5 2 i
EE TR, AT E N1 145 pg g™, MR &
fUh 489 pgg™'s

TESF A A AR PR L3 A W S PLFAs %
HEACFHE N 1012 pg g, B F S TR br 5
(534 pg g™ ') M2 1 5. MANTA . ECTA R T

ML ) PLFAs & &, SR AR PR 1 8 3 & F
EMPR 3 (GY2 FEHLA AN B . GY2 Fl KL1 FEHb Y
HpE KL A i & BRI ) o
2.5 TEMEVRBRSIE

FIH PLFAs & & v 7+ 58 h S i A= W 0 1
FROEME (R 5) . SR FH, 6 AR H 2 ], + 15
A W ) Z2 Rk i 85 1 50 B 8 BORN O 35 B 48 5%
BEVRERROE 22 5 0 35 . W OAE W BEVR 09 2 e PR 45
BORP A R B0 &, MR Br 13 S T 8 5 R PR 1
HEAHML (KL2 FEHBBR A1) o T A W0 1 05 09 A 35 B 45
BRI BRI 55 TAEMR R L858 (GY3 Fil GY4
FEHL) s PR 18 T AR M B - 48 (KL2 A1 K14 #
M) s AR PR - HEFAE AR PR L gEARL (GY1, GY2, KL1
M KL3) FEZFHE,
2.6 EHEWMFESRRK

e I IR N [ = 5 el [E1 I W d =9 =R 7 RE S 7 i i P
LAELL b b 7 A AH 25 2,54 £, Horp A K12 |
KLI KI4 J GY2 [yt bR s Y i tiad 100 g plant ™'

TERF A AR E I b, B R & AT 560 ~
4326 mg kg ' Z Al AL GY1 i, BEHh KL K,
M2 772 {5 HE MRl 13.48 ~ 86.05 mg
plant ™" 5% BHRE M (14 7 4 {8 5 25 5 Tl L AR Ml

MR R A AR T 13 400 ~5 886 mg kg
2], BT TR A B E R (5 000 mg
kg 1)L L REML GY3 B, KL2 B, —# A
252.28 £, T E R DMK B AR HAS [ R A
F 157.7 ~403. 4 mg plant ~'Z i), FEHh GY2 i,
KL3 fAflh, 3 M 25 2. 56 1%,
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x5 FIRABMEEMER (PLFAs) REMNFEERES T EREYMEFIIE
Table 5 Characteristic values of microorganism colonies in wild A. annua soil obtained by PLFAs
o Z AL W5 e DL 5 45

i 4

R4S Diversity index Evenness index Dominance index

Sites code

R N R N R N

KL1 1.41cd 1.47¢ 4.47€ 4. 66de 0.56cd 0.59¢cd
KL2 1. 18f 1.38d 3.74f 4.38e 0.45ef 0.52d
KL3 1.73a 1.65b 5.42bc 5.31be 0.71b 0.72b
KL4 1.75a 1. 53be 5.58ab 4.87d 0. 64c¢ 0.82a
GY1 1. 19f 1.22e 3. 84f 3. 88f 0. 48de 0.45ef
GY2 1. 05f 1.25e 3.40f 3.98f 0. 46ef 0.47ef
GY3 1.79a 1. 51bc 5.75a 4.88d 0.73b 0.62¢
GY4 1.59b 1.05¢g 5.13¢ 3.40¢g 0. 64c¢ 0.47ef

H: RS R/NG 8 38R A R R AR PR sl AR AR PR LM 22 57 3% (p < 0.05)

cant differences at p < 0.05

Note ; Different small letters in the column indicate signifi-

x6 HEBUXEFERMR
Table 6 Yield and quality of wild A. annua (n=3)

FHEm ) HHER )
s R A W F A Artemisic acid (leaf) Artemisinin (leaf)
7 Plant biomass Leaf biomass S B PR SR FE B
Sites code » » B B B E
(g plant™") (g plant™") Concentration Yield Concentration Yield
(mgkg™") (mg plant ") (mgkg™") (mg plant ')
KL1 132.8b 36.21b 567.1¢g 20.53d 10 172¢ 368.3b
KI1.2 101. 8d 27.25¢ 627.9f 17. 11e 5 886¢g 160. 4f
KL3 83.40e 23.53d 560.2¢g 13.18f 6 702f 157.7¢
K14 144.2a 48.00a 1 214e 58.29b 8 289%e 397.9a
GY1 71.24f 19. 89e¢ 4 326a 86.05a 10 785b 214.5d
GY2 114. 4c 30. 11b 2 768¢ 83.35a 9 976d 403.4a
GY3 74. 19 18. 88e 2 592d 48.92¢ 13 398a 188. 3e
GY4 92. 60d 27.97¢ 3 039b 84.98a 8 340e 233. 2¢
HFAIAFE/NE FRERR2ZF B E (p < 0.05) Note: Different lowercase letters in the same row indicate significant difference at p < 0. 05

2.7 RETEFRS BEERRENSERETE
an BT B 48 K 1

A A 2 T, A B A B AL AR B R A
BT 5 B0 R0 AT A% Wi | 8RB M 2R ) PFLAs
I B R IR A OGS U PRLAs G i
7 590 55 Bk e R A AR e I R S TR AR OG, A
KRB AR 0.4707 F10.726 7" (n =24) i AEY

AR5 A RO 2 W A OE (ras e w
= 0.498" 5 rupu g ny =0.53677, n=24), {4
H RS, PFLAs 809 5400l 5 8 AL A bR 2B ) i
T R AR R W A OE A O, A SR
ZORS I 062377 0.587°" 0.479" (n=24) 1%
AEEY KA ESEERMES R "2 R %
W EIEMX (7).
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3 W ®

FEIAREEREES, 262, L
Ml DX B A R R 2 0 A e B R R, T A R
G WEANE A R L e S R L
W RS 9 48 48 AN M X M AT FAEE AR, B AT RE
TEAL TR Fa i R A UL S B
A RIS N B8 7 o FE AR X Y AR v AR R M 1 g
F 0y pH HEE M AR W A ) ik A K BRI M PL-
FAs 2522 55 R, ik — 25 U WA 98 4 385 A (ST 5 1 L
i AEL, 7 B A AR IR A A ok - e, 25 5 S BN T 4R
Yyfb s, A s R AR AR 0 OB fE 2
TR TR IR Y A AR M DX, B AR AT
U (O

TEWF AR F AL E AR PR 5 Bl R A SO R
RECER A i T AR AR PR g U AR AR PR
B W A A e, N R A AR
&, EALE R PR 560 pH K T AR bR 48, ik
B AL A AR O PR A BB 4 R ) A L
PERERRAS BRI T AN, A T EAN 1.6 ~
1.7 x10™ " m ,/NF 82T, b AR A o Al B ik
PE2: 1 RIS E YR R g A
Wb DR, A AR R AR B AR 4 W R
BT RETE AL A BE W B A IR O, B A AL
XA RE R E AR T RE R IR R 2 —, L1
A LT ) B R B S 2 R ) - A TR R
IR S s ARz Y R B WA
Kb B, AR AR 4 W K & Y A HLRR B S L A
R AR KA 3 7 A R B 9 A 2 A
AR B b A AL B A AR AR PR AN
A o5 T uCE AR B A 5 AR B, LA A A 4
A= B B R R AR R, £ AR B, W R,
T HE Y T AR PR A 0 ) A ) R Wk ZURT PLFAs %7
I E TR

AR W Fh 2O TR, 48 A Ak 2% B 43 A0 B PL-
FAs A — 2 25 5, i 30k 2 i 1 ik )
FoFl PLFAs 21 J ] L4875 AT Fh R 22 4k, 75 A
A 1l AR B 5 IR AR B - 498 22 T, A W A sk
A LA PLEAs 41 5 A7 76 22 5, UL W AE AN [R) A6 1 AR
PRANAE RS PR 4 58 rfr, A 38 G A 4 F B Al A T) b 3
A R AR R R
YRR . N RS bR iCHE PLFAs &,
FEMP A BAE # L PLFAs 28 % 2| L 4G ) 2]

24 Ff PLFAs GG A0 TR  FL A L B4 A Fl 2 LAY PL-
FAs, Ut B 7E 7 A W40 5 L3 b A 3 2 10 3 A o
o DLAM, 7 WAL B AR PR 3, Bk W 2 6 4
BORMPE AR B 2 & TAER bs 158, 215
BERR AW E T P B 2 B B B R R R BE VR
R W Bl R TR 5 3450 BE 4R B R AR W W B TR TR
H P R X R, 2 0 BB i e, M X R R
MO EE AN ER &, R
RAF B A R, 2R W 22 FF 1 45 H50R 35 50 B 4R 2K
BE AN RG e mERnEERR D i
DL AT TR AR B AR AR B 38 R b LA & &
BAE A MM A B A K AR E K,
HAMHE s BES, B RMMEEEN L
WA 45 T AR Al AN R ) AR
TR AL LA YRR S5 YR
e Q. A s TREAVIE L, e LA
Bl B SE 3R 0 I LR A ROPE L R A A
TR K, BB T A A BL T A Ak B 5 DR Bl A Ak
IREKME, 25 A6, B8 165 i Br £ 50k
fife 5 MR T R B S IEAR G (r=0.6557" , n =
24) ; LA LB FEBE IR B 0 AL VE R T, % A AR
Yyal R H BT A, B AR A Br A SO S e
R Tl 5 e S IE AR SE (r = 0.568 ", n=24),
FEAS R b 22 [), - 8 T W L R I R 1R I 2% S5
B35 U0 I 2 Y R M PR A= S SRR TR B AR
SR A 2 . BE A, B AL AR PR b
O il R T G P S R T AE AR B R vT AR
HEHAEE AR bR LA HL T AL, 52 A IR A 1 A
VAR, RS L EMUEY AP R AR TR R
W2 A TR ) FE R, AR T AR PR - Sl T
25 T AR AR B A Y B RT BE SR &R o W A
B B AE Y R 2 A L
HERERENIER S, HERETBERN
AT, B BHARWERM, R 2ENE M
R R E Y L AL A 2 RN B A
B G N = S D VA= W) = R o RN = S B
ZWERBAER . BT RY L REMEY
PFLAs B & 5 AEEKEY E HEmRNE S
Ry EWREEMC, MEDEYEKRASEES
R R 5 185 25 7 e 5L I RN S 35 1 A G, DR -
T2 W e P A B AR AR K P R T IR A,
TEAR PR 5, (A= W) PFLAs 5 fif 0F0 A 2085 2
B 2 B I IE A OC TR W AR W i R 5 A R
Tl 42t ol 3 A RE G, U5 B 2R A A O R R 0 e AR it
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A BT B A RO R R B L R T
TR T 1 U0 S vy T AR AR B 2 48, A1 B, pHL D 5% B
FARPR AR T AR PR £ 448 IR o RO 7
PR 5 AE AR B 2 2 1] T 3% 8 k. AR P £ 1k
AWy W BB R e PLEAs 55 8 3w T AR ER &
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acidity change of larch plantations and relation between change

NUTRIENTS AND MICROORGANISMS IN SOILS WITH WILD ARTEMISIA ANNUA L.

Luo Shigiong'® Huang Jianguo' Yuan Ling '’

(1 College of Resource and Environment, Southwest University, Chongqing 400716, China)
(2 College of Life Sciences, Guizhou Normal University, Guiyang 550001 , China)

Abstract Artemisia annua L. , widely distributed in Southwest China, is the sole plant source of artemisinin. To
understand the mechanism of resistance to desert about this medicinal plants for higher yield and quality of artemisinin, re-
searches were done to study nutrients and microorganisms in soils where wild A. annua grew. Results show that the soils at
different sample sites varied greatly in organic matter, nutrients, pH, enzyme activity and population of microbes, sugges-
ting that A. annua is tolerable to either high or low soil fertility and hence highly adaptable to a variety of habitats. In soil
analysis, 24 kinds of phospholipid fatty acids (PLFAs) , biomarkers of soil microbes, were detected with a gas chromato-
graph-mass spectrometer ( GC-MS) , including 19 kinds of PLFAs with 11 ~ 19 carbons (C), biomarkers of bacteria,
10Mel8 .0, biomarker of actinomyces, 18:2w6,9, 18:1w9¢ and 18:1w9t, biomarkers of fungi, and 20:0, biomarker of
nematode. And in terms of total amount of FLFAs, the sequence of bacteria > actinomyces > fungi was found. In the rhizo-
sphere of A. annua, pH was obviously lower than in the bulk soil, but contents of organic matter, alkalystic N, available
P, readily available K, microbial C and N, and FLFAs, activities of sucrase, urease and phosphatase, and indexes of di-
versity and homogeneity of microbial colonies were just the otherwise. Rhizosphere microorganisms were closly involved in
transformation of N and P in the soils. In addition, total PLFAs in soil microbes were significantly and positively related to
plant biomass and yields of artemisic acid and artemisinin, and so were soil microbial biomass C and N to yield of artemisi-
nin, The study provides evidence that it was suitable for growth of various species of microorganisms, high density and en-
zyme activities in rhizosphere soil of wild A. annua, so effectiveness of the soil nutrient improved was beneficial to the
wild A. annua adapted to different soil conditions and that the existence of soil microorganisms significantly affects growth
and contents of effective component of wild A. annua.
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