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Effects of planting density and fertilization on growth characters
and artemisinin of Artemisia annua L.
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Guangxi Institute of Botany — Guangxi Zhuangzu Autonomous Region and Chinese Academy of Sciences  Guilin 541006  China

Abstract Field plot trials were carried out to study the effects of different planting densities and fertilization levels on
Artemisia annua growth biomass allocation and artemisinin content. A. annua was grown at three densities namely
high density 111111 plants/ha  intermediate density 55555 plants/ha and low density 27778 plants/ha . There
were three levels of compound fertilizer N-P,05-K,0 15-15-15 0 60 and 120 kg/ha for each density. The results
show that A. annua is very flexible in response to the planting densities and nutrient availabilities and the planting den-
sity is the main factor affecting the parameters related to the plant size biomass allocation and yield while artemisinin
content is determined by the fertilizer levels. The biomass per plant basal diameter and branch numbers of A. annua are
significantly increased with the decrease of the planting density. The root mass fraction and ratio of the root mass to crown
mass under the low planning density are significantly higher than those under the intermediate and high planting densi-
ties. In each planting density treatment the biomasses per plant of A. annua are not significantly changed under the
different fertilizer levels while the biomass allocations of A. annua are significantly changed. Under the low planting
density the root mass fraction and root mass/crown mass are significantly increased with the decrease of the fertilizer lev-

els and under the high planting density the leaf mass fractions are significantly increased with the increase of the fertil-
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izer levels. Among all the treatments the artemisinin content of A. annua is highest under the low planting density and

the low fertilization the leaf biomass and artemisinin yield are highest under the intermediate density and the low fertil-

ization. In summary the optimal density and fertilizer treatment are 55555 plants/ha and N 60 kg/ha in the experiment.
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Table 1 Two-way MANOVA analysis of variance of plant size biomass allocation and yield variables measured for

A. annua grown under different planting densities and fertilization levels

X
Group Variable Density Fertilization Density x Fertilization
df 2 2 4
Biomass 190.65" * * 2.14 0.49
Plant size Height 2.61 2.02 3.10"
Branchs 202.92" 50.417 "7 30.30" * 7
Basal diameter 337.25" 39.74% %" 10.15"
RMF 60.71" * ~ 14.00" "~ 2.82"
Biomass allocation SBF 41.59" 0.51 4.56" "
LMF 4.25" 4.15" 2.15
/ R/C 58.05" ° " 12.55" "~ 3.46"
Leaf yield 343.60" * 20.87" " 16.56" * *
Yield Artemisinin yield 324.71° 7 20.32" "7 13.72" "7
Artemisinin content 7.97" " 9.51" " " 3.99"
Note  RMF—Root mass fraction LMF—Leaf mass fraction SBF—Supporting organs biomass fraction R/C—Root mass/Crown mass.
F F —values of factors having the largest effect on a plant variable are given in bold. * P <0.05 * % P<0.0l * x x P<
0.001.
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Fig.1 Effects of the planting densities and fertilization levels on variables related to plant size of A. annua
Note P <0.05
Different letters above the bars indicate significant differences P < 0.05 according to Duncan multiple test.
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Fig.2 Effects of the planting densities and fertilization levels on variables related to biomass allocation of A. annua
Note  RMF—Root mass fraction LMF—Leaf mass fraction SBF—Supporting organs biomass fraction R/C—Root mass/crown mass.
P < 0.05 Different letters above the bars indicate significant differences P <0.05 according to Duncan multiple test.
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Fig.3 Effects of the planting densities and fertilization levels on variables related to artemisinin content and yield of A. annua
Note P<0.05

Different letters above the bars indicate significant differences P <0.05 according to Duncan multiple test.
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