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Abstract: In order to understand the growth characteristics of Artemisia annua in Wuling Mountain area, the
growth and development law were studied. The results showed that the development of A. annua could be divided
into six stages, including seedling stage, early branch stage, branching stage, bud stage, blooming stage and seed
maturity stage. The leaf area increased most rapidly at branching stage, and the leaf area index had linear
ascending with the growth of branches and leaves. Leaf area ratio overall decreased at seed maturity stage. The
net assimilation rate changed slightly, which there were two small peaks at seedling and blooming stages,
respectively. The relative growth rate changed greatly, crop growth rate was small at seedling and seed maturity
stages, and high at branching stage. The rule of dry matter accumulation in the whole growth period appears “S”
curve. During late June to late August, A. annua growth was at branching stage, dry matter accumulation rate and
yield of leaves increased rapidly, so that this period was the key time of increasing yield of A. annua leaves, it
should pay attention to balanced application of NPK fertilizers.

Key words: Artemisia annua; Growing period; Growth; Development; Dry matter accumulation
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mAEE SRR, FEREERORI, AR
PUEZRE K R s b4k 2 T 2 R I — AN R R K,
FHHWHOFIAPUIE L I L 25 . 5 H 3= FEAFAE
TSR AEE D, HAlBARE AN TS
(H i E, (&S, AR TIAA, A
AL AR PR IGE R 2 H AT EBOE T R A E
—RIE. EEARE R, it E R
BREIEOUT , RGBT R k. HKSE
Kz X, R EEAAE N~ X, 12014804
RAITFUE N TR, AR A (3.3~5.3)<10" hm?,
HaEEEETH80% . . Hil, (X &X2
(Scrophularia ningpoensis). # #(Curcuma longa).
21 { (Carthamus tinctorius) . 9% & A (Atractylodes
japonica). #%~(Scutellaria baicalensis). K44 4 22 £k
(Hypericum ascyron) %81/ % v 26 k1 45 BF 72 4%
T8, AT 5% 3 A T AR BRI RSO 07 vk 25 1
BE TR iE i 2 B4, B H AR K R B U
FLIL AR WARIE , EAR] T3 & 5 & 07 2 A Rk .
AR FEE mAE A KK EEATI TR, SR
HAAE KK E R, RG0S A KR S A
A SR U LI BRSSO, R AT S PR SR A
WA .

1 G A

B0 A7 T R T R A SR B AR GAP
FiAE LM, 350 m, - FHRIR12.8°C, R
1£4337°C~6216°C, “FEFERE1540 mm. LD
i+, pH6.7, HHFR&E31.8gkg ", £2%16gkg™
413 g kg™, 4588.7 g kg *, HHfEE35.6 mg kg,
A %2.6 mg kg ', G A4H53.8 mg kg .

2 MR L

2.1 Mt
BERM RN E PO X T A6 (Artemisia annua L)
FRMFPIE 5, HERTHAGMALEEESR

g =]

9T RS

2.2 FE

20132 H 1S HIEFI, 4H20H 4. L0t
F19650 m?, S ACHAi, HRATEE A 60 cm>80 cm,
1 hm?Fi2.1<10 %k, FEARATIEIIN & 25003 t, &

T JE B 20 kghk X A160 kg2 A 08, HdhsH¥)
i40%, 75 #]7iti60%. FH A& P A S e
Rrdt At [

2.3 RFE

41120 A B R AT I OCHURE . 2 R 3RR 15 d
BFELIR, ZE1LH20H sAeE b rligk. R %
IEHHERIONE, MErkmE . 22 AL IRK
%, NETAR. 2. B R T, 2R RIARER
fif ¥, JRJ51E105°C %7530 min, E55CHAHMEE
fHE, R HE.

2.4 J5ik

SR AL B s E R A Kk S
. MR E(LAL Leaf area index) 2 3i & M- AR
AL AR LR . ErtTA(SLA, Specific leaf area)
g ST TR S A R, SRm? gt PRETRLLL
(LAR, Leaf area ratio) Jy s - T /R AR A B, BTN
m® g o AR LL(RIT) AR T 455 S b5y
1) fif B Bl T B ) LA . A AE KR (RGR, Relative
growth rate) & fa /£ — B I IR N, FRALBT A 5 1 AR
KR 7EE), RRTURMATGT], RGR=
(INWo—InWp)/(ta-t1), AWy WoE B [alty .
FYmE, HfrAggtdt. EMA K2 (CGR, Crop
growth rate) Y FEfRAE KK, B RN BRI TE]
AL LT AR BRI I T R &, CGR=(W,—
W)/(t— t1), AW W i [ty oA 4 Hb
AR BT R E, e gmdt. W REAR
(NAR, Net assimilation rate)s2 5. {7 - [fij £ 78 5
PLEf N TR AR R E, WG E A%,
NAR=(W-W1)(InS;-1nS1)/[(S2~S1)(t-t1)], FH Wi
W I Tt LIFHEMRTE, Si. Syt i
AR, Hf g mAd .

2.5 ARG T4

G Gi 238 % DPS v12.01 Gttt 45 5%
P I R AE R (SE), i 1 22 57 2 35 MK P B
0.05, FH Excel #f14:A.

3 AR

3.1 AR HRRI L
FIEE R VFAERAREY), SRR,
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oM T RS, ST IER — e (R, A
A K 129260 do 2 H HHAIERT, BT E5~11 dIF UG
R, HOTFr. TN, JlE, S, RS~
15 d&5—%F B, 16~22 di X B . 30 d
I AT K H5~6 F . 60~80 d M\ Z5AE - b RS,
BRPE—RERE, HHE ko, 8ATF
MR ERAEE BB, KA, R BT k.
OH R, HIBHIARHE, EEI M T
fi. OH FRIZ1LH FRFRIERG, KIBa I3,
EAMLE; 1WA R FRR12H YIRS, Z Lk
/NI RS B AR, LR AR A . SRk
NIER, FFRAERETE, REEEBOK A6, T
FiEN0.035 g, A RIRI.

K B BURE RN E MO ER A S5 A 1 71, WLER
Wk EALE ARG, ot EK PO
gL RIEFEIEE SO AR TORR RS
BRAEK ORI A KR 5 6 AN,
SRR, AR, . . TR,
Fir . M4 H A 6 H LA, Zhilfitk
m<60 cm, B, K H K E<10 om;
SR 6 H B4 6 A NA, MREKH O
Tk, A RECSRIE M, PRs<100 cm: AL
REHAM 6 H FRIZ 8 A NA), RiMFHERRAK, fEAR

1 HACE R E 2 E YRR

Table 1 Main growth characters of Artemisia annua

F i TR RN, Ao KA I,
BRSNS SN 8 H A
29T, MR, TEAEE, Rtk
ik fEMIN 9 A FAIE 10 H BA), femJT,
FrIBHRG 2 7 A 10 H B2 11 A A,
RPN SID0' P W WA e vt f [ E =

3.2 EEAKHER

MFR20T WL, BEALE S AT AE KR, 11 H
JEARR IR, 16 WKk mE K (319 em) . ZEAH R =
(AR A A SEAR — 5, (EAIXTZER, FEOIR: HBLaT
ARG, S BATAZARE R N, A
MK (022.93 cm), JEHIRFEAEX R E . S
60 d7cAy, MZEAEMRRALTF IR B R:,
I3 BTN 23 i RSB SE n,  FE9AWIIA B K
(8571 IRFEHIMALEKLENS, /A KIRE, %9
H NAE R K (36 cm), J& IR RN AR 2 .

T T A ) TR KSR P S, BRLRR T
B85 389120 om?, 0 B LT B4 -
7+, %8 NA)IAFI3.52 m?, 4 H 14 & 4300 cm?.
WK R AT, I RN, B
2339 m?. WAEHIEN R TR, DHREM FIZHT R
A EILRG 2,  BRR ITEARRE N

H i PR M (mm) Vi HK:(cm) T AR 7 T;E Dry weight (g)A

Date Height Stem diameter  Numberof o enath Leaf area s = 53 it
(M/D) (cm) branches 9 (m?) Root Stem Branch Leaf
4120 20.5#0.7h 0.23#0.04i 0 8.240.2m 0.0140.00jk 0.140.0k 0.240.1k 0.0 0.340.1l
5/5 353459  0.2940.02h 8417 10.740.31 0.0240.01ij 0.240.1k 0.30.2k 0.940.2h 0.840.3
5/20 68.943.9f 0.5440.03g 2282.6i 13.940.3k 0.3720.02h 2.640.4k 3.140.5k 2.140.3h 6.240.4k
6/5 220.444.1e 2.0740.09c 3143.6h 25.340.1j 1.4140.02g 14.240.3 20.240.8j 24.940.7g 30.240.5i
6/20 230.745.3d 1.360.08f 34#.1g 26.240.5i 1.72240.03f 224207 43.540 8i 56.943.2f 43.542.8h
715 236.547.5d 1.4530.04e 43+ 5f 27.340.2h 1.9520.03¢ 30.920.5h 70.441.4h 87.945.3¢ 52.843.99
7/20  248.436.9c 2.0640.12c 6144.2e 29.040.6f 3.0340.02d 79.04.7g 104.042.3g 126.347.6d 82.045.1f
8/5 294.147.8b 2.9340.09a 63+2.7d 28.140.4g 3.1320.02¢ 97.943.1f 147.642.1f 227.04#104c  117.247.3d
8/20 319.448.4a 1.9530.04d 68+2.1c 27.840.29 3.5240.04a 110.342.2e 161.445.1e 205.3#12.9b  179.327.2b
9/5 318.319.1a 2.0520.06¢ 8543.5a 30.640.5¢ 3.4040.02b 128.543.0d 225.349.6ab 308.2415.4a  195.249.1a
9/20  316.749.6a 2.0740.04c 84+1.8ab  36.1#0.1a 3.3940.02b 130.542.9d 216.7+12.1cd 292.8412.8b  153.246.0c
10/5  318.5#16a  2.0840.07hc 83+.2b 35.440.3c 0.0340.01i 137.1#82.1c 213.5+10.8d 296.9+15.3b 96.843.9¢
10/20 317.6#10.1a  2.1040.09bc 84+ab 35.740.2b 0.0240.01ij 213.36.2b 221.6412.9bc 298.8417.8ab  42.6+2.8h
11/5  318.5#3.4a  2.08#0.11hc 8342.4b 34.320.4d 0.0140.001jk 215.3#4.26ab  228.4+4.43ab 301.249.03ab  32.622.19i
11/20  315.848.1a 2.1340.06b 8442 6ab 35.540.6bc 0.00 217.7+47.16a 230.243.78a 291.544.10b 21.3#.11j

[ 91 i J A R 7 B R 22 57 2. 25 (P<0.05, LSD K 4). % 2 [Al.

Data followed different letters within column indicate significant differences at 0.05 level by LSD. The same is Table 2.
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HER R TG T B T AR R A
(LANTR/N(0.02), HEFREE/N, 73 BAHILAWEREE 25
MR R A BT BRI I LA Ry

ETEA, 8H T HIFK(7.04), I EIHFON RS,
FERRAREA, 3B PR R ad K22 358 4 Y I 7%
TEHIMLAIRE 23U T, fEIZE TR, BEEn
A RS E TS, LAME R R
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Table 2 Main growth parameters of Artemisia annua

H 3 LAI LAR SLA RGR NAR CGR RIT
(M/D) m?g? (m*g?) (9g'd?h (@m?d? (@m’d?
4/20 0.0240.005i 0.01540.001b 0.031+40.007de 0.0540.02h
5/5 0.0440.01i 0.00940.003c 0.02740.012¢f 0.08240.003b 7.3240.09a 0.2140.02i 0.1140.01g
5/20 0.7440.12h 0.02640.004a 0.05940.015a 0.12246.002a 6.5540.02b 1.5740.05h 0.1340.01g
6/5 2.8240.98e 0.01640.002b 0.04740.008b 0.12446.002a 6.4840.17b 10.0740.54d 0.1720.04f
6/20 3.4440.45¢d 0.01040.001c 0.04040.005bc 0.04146.004c 3.284).06e 10.2340.25d 0.2320.02d
7/5 3.940.50c 0.00840.002cd 0.03740.003cd 0.02540.003f 2.7540.11f 10.0940.21d 0.2020.03def
7/20 6.0640.03b 0.00840.003cd 0.03740.001cd 0.02740.003f 4.06490.06d 19.91+#.40c 0.2120.01de
8/5 6.2640.12b 0.00540.001de 0.02740.002ef 0.03240.002¢ 4.30490.18c 26.4640.81a 0.170.02f
8/20 7.0440.01a 0.00540.001de 0.01740.003ghi 0.03640.001d 3.2240.03e 21.0340.39b 0.1820.01ef
9/5 6.840.53a 0.00440.001ef 0.02040.005fg 0.00640.001g 1.2540.07g 8.6440.12¢ 0.2140.02de
9/20 6.7840.82a 0.00440.002ef 0.01840.004gh 0.003+40.001gh 2.7740.12f 4.4549.16f 0.3240.04¢
10/5 3.0640.13de 0.00240.001efg 0.01240.001hij 0.00240.001h 0.8340.02h 3.4740.21g 0.3440.02bc
10/20 2.0440.08f 0.00240.001efg 0.01040.003ij 0.00140.0004h 0.65+0.02i 3.3240.19¢ 0.4540.04a
11/5 1.2440.72g 0.00140.0009fg 0.00640.002jk 0.00140.0006h 0.4240.06j 2.1640.12h 0.3740.03b
11/20 0.0240.004i 0.000g 0.000k 0.00140.0005h 0.1740.01k 2.0140.17h 0.3640.05b
HERLE SIS AEKIR IR ORB R, R TR, R

Z(LAR) A BT B3 (R2) . I B W11
LARE &, 4ERE7E0.01 m? g AL, 540,026 m? g 2,
BEE AL IR KR B LARIZWT R, 2 A0 ity
B4 %0.001 m* g LA T,

P EAR BRI L T AR (SLA) L
H, Z1080.05m? g, BRI OH-ER O K BE B
AEVIEE R TR R#iEE, TYREK
®, SLAHFT R, #£1550.02~0.03 m* g, eI
A RSV, SLASR R R (72).

BREAR  EEEEENERKBA, $H
L (NAR) H BB AN /N s 0, T A NARSR K,
N7.32gmAd?t, BRE TR R A R L BT,
P2 A A AR RS, DR ENARKIX &5 0
VIEARUE AR R R AR K, AR RO R SR
NARFEK . FERAThREM HZ kb, A A L 5
ILGIEWR>, NARKE /ME FTHEE2).

AXAEKE  EILE AN EKE(RGR)
TR, WIWIRGRME S5, 6H LAIXHE K
(0.124 g g 'd ™), ZPHHIIIIRE BRI, 40 H B ST
s M AR T BN B TR R I 2 B 2 7R 0
BERE, AN AR E T FE(EK2).

EIAERKR  BEE T T TRURR T AT
TEPHE K Z(CORY B, 7 B I CGRAR X gt /A,
Y310 md ™, feeik26.46 gm°d t; WIS CGR
IR GRS

Wt FEE TR B D, Al
HRAEK TR K770 FEEEAR R iR, RRAE
KA, AR EEZRAIE R o 7 B AE D A B
FAER R, AT T ERITR R
g5, MOEHG(RM)/N, 21980.2, FERAFE A K

B Mg, foKik0.45, Fh-f sS40 K&
PP RS, HOELESCT R, ORI Z80.3 (£2).
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FH AR R B AR KN T 5 R
FESHAR(EL), FE@EhE R BT
JRFR RS, AT B AR, TEIA R Ak
ARG S48 5 T R 5 B AR K AR 1
B, MRy 2L AL TR REEE R
WA BT 2RI . AR T4 5t R AR LT R A
WA R K (217.6 9) . B AEE WX R K, 25
NP R B R HHIA BB K (195.2 g), S5 BT AR H
PINGZE, THAR SOEH FEA.

TR E  NE2A I, EEAEKKF®
T2, R A BLR IR R 2R TR
RIET AR TR ZAS BT, e J5 44 B B 2
KRFFRRE, AR BTV 5 B2 e AL
ROBHE N, TFAE e Hh 356 4k, B4
JRATBCEE B N R AR5 7 B 2 AE AR T
TAAK, BEE TS R 30 R A 25, AR
TV BLRIFHIE R . WEKIRE, WMITY
JiR BB 2R, i R T 5000
K4 522%; A ELHIIARI A, T A
H B A, i R B A)30% L b, A
36%, UL RERE: BnR: BT YR EE SR
R, ZERTYIR AL N 21%1E 52 26%, I
F) 400 52 90 TE 2 U WA 26% % 2220%, A% T4 5 43
Be R IEARYEFELE35%, AEHAFIFN T B T4 i 3=
BOTREMRA, i E BB R, W R
JR 3 E N 20% % £ 10%, k7 BT 520 Bid it &
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Fig. 1 Changes in dry matter accumulation in Artemisia annua
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Fig. 2 Changes in dry matter allocation rate in Artemisia annua
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AEFRIR R RE . AT T AR
BERSHAEE TR AR, e s
B HAT G E e R AR A

T R E R IIZ 9260 d, HRAEHAR . 2X.
Bty fEAM RS B RIAE KR KB R R, SaTY)
Ji BRI AR D E R R, R e AR
S FAPSTEE NI N e 203 N3 I N e N
i1 BASYI 6N I3, BT R AR KRIIAFEE SIS

X5 AR PEEE (Tribulus terrestris) i AE K 1]
S,

AL B A A KT T 0 AR SR R T
18, SR RSP, AR 2= 1 S g
WbEG, SSHiZRA!, fFE@MATE IR, 2
ML ERE, WHAKKRBMEENAELK, 11
REREEERRBAYERR &, THammE
KR EENAES KA E . AR AE
SREECOR, B AN A, R AR
BERT R, A TYRESERKR, SekT
Y E ¥150% A b, FEAE R AR KA, F
RICAET=IPLAAR RN BT . 2 B 3,
M AR SRR, SRR R, M RDG A A
W, wrmAR AR EOE &K, AR T TR R,
MR Rk B K. RS TR AE K, iR
Wrkh 2, g EoRD, iR TR R AR, O
A EENACE BB IHEAE R R, URATE
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