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Abstract: At the urgent request of Artemisia annua (ART) planting, the paper gets artemisinin content
(ARTC) of ART in China from literatures. The paper analyses the relationships between ARTC and ecological
factors by statistical analytical methods. The paper also analyses the climate suitable rank distribution of ARTC
in China by ArcGIS. The results display that first, ARTC is significantly different in China, that ART from the
south regions ARTC is higher. Greatest north parts of China have not suitable climate for the growing of ART
and the ARTC is lower than 0.2%, when ART grows above the 34th degree of northern latitude. ARTC is higher
and ART grows well, when ART grows under the 34°N and grows at the areas between 100°E and 120°E.
Second, subtropical zone is the best suitable climate zone for the growing of ART. ART grows well and ARTC
is higher than 0.5%, when ART grows in the subtropical zone. Third, temperature, sunshine duration and
rainfall are the main ecological factors that affect the growth of ART and the accumulation of ARTC. That the
year temperature between 13.9 C and 22 °C, sunshine duration between 853 h and 1 507 h, rainfall between
814 mm and 1 518 mm, is the best climate for the accumulation of ARTC. Temperature between 13 ‘C and

29 °C, rainfall between 600 mm and 1 300 mm is the best climate for the growth of ART. Fourth, in northwest
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of Guangxi, eastern of Sichuan, Guizhou and Yunnan provinces, south Chongqing and west Hunan Province,

there are suitable climate for the growth of Artemisia and for the accumulating of ARTC. There are also some

suitable climate areas for the growing of artemisia in the south of Hubei, Anhui and Jiangsu provinces.
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Figure 1 Distribution map of Artemisia samples in China
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Figure 2 Scatter diagram between artemisinin content and
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Figure 3 Scatter diagram between artemisinin content and
longitude
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Table 1 Artemisinin content of Artemisia in different areas
Province County Content/% N Province County Content/% N Province County Content/% N
Guangxi  Baise 0.69 2 Guangxi Luzhai 0.7 1 Guizhou Tongren 0.8 5
Beihai 0.41 1 Mengshan 0.62 1 Sinan 0.51 3
Binyang 0.58 2 Nanning 0.69 2 Dejiang 0.49 2
Cenxi 0.43 2 Pingguo 0.86 3 Bijie 0.58 1
Chongzuo 0.89 3 Pingnan 0.86 1 Yinjiang 0.72 1
Dahua 0.87 2 Pingxiang 0.85 1 Meitan 0.6 4
Daxin 0.72 1 Qinzhou 0.43 2 Zunyi 0.73 3
Duan 0.88 5 Wuxuan 0.68 1 Songtao 0.48 1
Fengshan 0.78 1 Xing’an 0.65 2 Defang 0.57 2
Fusui 0.48 2 Yangshuo 0.85 4 Qianxi 0.59 1
Gongcheng 0.66 1 Yizhou 0.51 1 Guiyang 0.69 1
Guanyang 0.64 1 Yongfu 0.64 1 Anhui Hefei 0.39 1
Guigang 0.66 2 Yulin 0.56 2 Bozhou 0.25 1
Guilin 0.74 3 Hunan Huarong 0.67 1 Chongging Youyang 0.8 6
Hechi 0.71 3 Zhangjiajie 0.62 3 Chonggqing 0.4 2
Heshan 0.57 1 Baojing 0.67 2 Fengjie 0.52 3
Hexian 0.68 2 Qianyang 0.54 3 Wushan 0.63 3
Hezhou 0.54 2 Taoyuan 1.09 1 qianjiang 0.68 2
Jinchengshan 0.76 2 Changde 0.57 5 Hubei Enshi 0.48 3
Jingxi 0.75 1 Dingcheng 0.7 1 Yichang 0.23 3
Laibin 0.32 1 Hanshou 0.36 1 Badong 0.61 3
Lipu 0.72 1 Huxi 0.71 2 Wuhan 0.57 2
Lingui 0.68 1 Huaihua 0.52 1 Shan’xi Fengxian 0.22 2
Liuzhou 0.66 6 Jishou 0.63 4 Weibin 0.17 2
Longlin 0.73 1 Lixian 0.6 3 Pucheng 0.14 2
Longsheng 0.62 1 Linli 0.52 1 Xi’an 0.12 1
luchang 0.3 1 Shien 0.78 1 Sichang Bazhong 0.56 1
Quanzhou 0.7 3 Taoyuan 0.66 1 Chengdu 0.3 1
Rong’an 0.77 4 Heilongjiang Qiqihaer 0.05 1 Neimenggu Bameng 0.17 1
Rongxian 0.58 1 Daqing 0.07 1 Eerduosi 0.16 1
Shanglin 0.68 1 Mudanjiang 0.09 1 Wulanhaote 0.15 1
Tian’e 0.69 2 Tieli 0.08 1 Baotou 0.14 1
Tiandong 0.67 1 Wuchang 0.03 2 Xilinhaote 0.12 1
Tianlin 0.59 1 Haerbin 0.05 1 Beijing Beijing 0.11 3
Wuzhou 0.4 1 Shanxi Yixing 0.08 1 Xizang Shannan 0.42 1
Wuming 0.92 1 Guangling 0.16 2 Yunnan Shaotong 0.43 3

KAEEESE, GRWHE 4, W ESPN 13 4
EEM 2= ST M,
R F=20.473>F(1, 13) = 11.38, P = 0.000 < 0.05,

AHEFEHTEER

YL 13 B AT %
0.01), AbT MR = KSR T P8 B
HE RN E
SEBET 0.2%. FHERY

MR A E S
34°N LUb & B H &

I H TN DUAR — 2.
3 %%*%%~ﬁ§—%ﬁm%§

TR

WX 202 AN AE
%Eﬂ%%%ﬁ%%ﬁ%ﬁﬁﬁ,%%ﬁ%:

i R

HEEFEREE (P<
AN

=T 0.6%,

A~
=

SRR FER R AR A A
. Sm/MEHEFIEMSR (P < 0.01), H5XGEH H

5

= FN

=
EEN

==
H

/

R A ORME . S /MEY B  AR%
(P < 0.01) it W75 3 [E 7 5 A AR il v B K

Artemisinin content/ %
o
S~

0.3
0.2
0.1
0%
F P PP F @S TS S
FFTFTF TS T
P & & o PP LS > S,
\0\\@@ F& s P o Q*Q*Cyo&eoo&

Figure 4 Artemisinin content of Artemisia in 13 provinces
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Table 2 Climate feature of highest artemisinin content areas.
H: Humidity level
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Figure 5 Suitable rank distribution map of Artemisia growing
in China
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Figure 6 Rank distribution map of climate feature similarity

W: Wind speed; T: Temperature; R: Rainfall capacity: S: Sunshine duration;

COthy W wmax wmin T Tmax Tmin R Rmax Rmin S Smax Smin H Hmax Hmin
Duan 2.3 32 1.5 213 23.7 18 143.8 345.8 27.7 117.6 194.9 49.5 75 84 63
Youyang 0.8 1.3 0.3 14.8 17 12.5 111 257 29.1 89.7 156.6 30.7 80 85 71

Tongren 0.8 1.3 0.4 17 19.3 14.6 105.5

231.3 20.5 943 159.3 36.5 77 84 68
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Figure 7 Suitable rank distribution map of artemisinin content
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Table 3 Climate suitable rank distribution index of Artemisia

planting in China
Suitable rank of L. Suitable rank Climate
. Artemisinin L.
artemisinin of Artemisia feature
. content/% R L
accumulating growing similarity/%

Best suitable >0.6 Best suitable >90
Better suitable (0.5-0.6] Better suitable (80—90]
Suitable [0.2-0.5] Suitable [70-80]
Unsuitable [0-0.2) Unsuitable [0-70)

M Best suitable areas
Better suitable areas

¥ Suitable areas

M Unsuitable areas

Figure 8 Climate suitable rank distribution of Artemisia planting
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Table 4 Climate feature of best suitable areas of Artemisia
planting

Wind T Rainfall ~ Sunshine Humidity
emperature . .
Value speed C capacity  duration level
/m-s”! /mm /h 1%
Mean 1.49 18.05 1085.07 1096.71 79.04
Minimum 0.7 13.9 814.00 853.00 75.00
Maximum 2.6 22.0 1618.00 1507.00 83.00
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