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Abstract: Ambrosia artemisiifolia, native to North America, is a notorious invasive plant worldwide. It has posed a serious
threat to the biodiversity, stability of ecosystem, economic development and human health in China. Research on the
seeding emergence and growth process of A. artemisiifolia, which are important stages in its life history, is essential for
invasive management. However, little attention has been paid to the effects of seed characteristics, sowing depth and density
at the emergence and growth stages of A. artemisiifolia. In order to study the influence factors of seed emergence and
seedling growth of A. artemisiifolia, we conducted a pot experiment to examine the effects of seed size (L, M, S) and
burial depth (2, 4 and 6 cm) or planting density (2, 4 and 8 seeds per pot) on the emergence and seedling growth of A.
artemisiifolia. It was found that the effect of burial depth on the emergence of A. artemisiifolia was much stronger than that of
planting density and seed size, and we also found that the shallower burial depth promoted the emergence of seeds. Under
the three different planting densities, A. artemisiifolia showed a relatively high emergence rate at about 67.9%—100% ,

which was one of the reasons why A. artemisiifolia could successfully colonize in different habitats. The seedling growth was
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more affected by burial depth and planting density than seed size, and small seeds were more susceptible to the effects of
burial depth and planting density. The seedling height and basal diameter were affected by seed size significantly ( P<0.
05). In general, the seedling height and basal diameter of larger seeds were higher than those of small seeds. In addition,
smaller seeds would distribute more biomass to the roots to promote the growth of seedlings. The seedling height and basal
diameter were higher at shallower burial depth, while the total individual biomass, individual aboveground and underground
biomass increased with the increase of burial depth. As planting density increased, the intraspecific competition of seedlings
for water, nutrition, light and other resources increased, resulting in a significant decrease in the aboveground,
underground and total biomass of individual (P<0.05). In this study, we found that A. artemisiifolia was more inclined to
invade habitats with shallow burial depth and low density successfully. Therefore, for the purpose of preventing A.
artemistifolia invasion, deep ploughing and replacement control technology, which use competitive native plants to compete

with invasive plants, can be conducted to inhibit the growth of A. artemisiifolia in China.
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Table 1 Two-way ANOVA of effects of seed size and burial depth on seed germination and seedling growth of A. artemisiifolia

- FIF R/ Seed size HR Depth FlFR/NIETR Seed sizexDepth
F8F5R Index
F P F P F p

2 Seedling ratio 1.716 0.187 77.999 <0.001 1.093 0.367
B Plant height 4.507 0.016 3.160 0.051 2.293 0.072
KK Root length 2.319 0.109 0.048 0.953 0.241 0.914
342" Basal stem 5.631 0.006 7.190 0.002 2.604 0.046
ZE A " Total biomass per pot 2.305 0.110 8.373 0.001 0.734 0.573
Btk B4R Aboveground biomass 0.912 0.408 15.383 <0.001 0.416 0.796
Hbki T 4E Y * Underground biomass 0.692 0.505 16.720 <0.001 1.196 0.323
PRk A 4R " Individual biomass 0.508 0.605 17.398 <0.001 0.538 0.708
ML Root-shoot ratio 2.176 0.124 12.314 <0.001 0.598 0.666
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Fig.1 The difference of parameters among different seed size of A. artemisiifolia with different burial depth
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Table 2 Two-way ANOVA of effects of seed size and planting density on seed germination and seedling growth of A. artemisiifolia

~ Bl F KN Seed size TR Depth FhF RK/HIR SizexDepth
847 Index
F P a P F P
TR " Seedling ratio 3.328 0.043 0.240 0.787 0.744 0.566
¥R Plant height 0.897 0.414 2.507 0.090 1.582 0.190
#K Root length 2.085 0.133 1.166 0.318 1.432 0.234
F1% Basal stem 0.004 0.996 0.612 0.545 0.211 0.931
LAY " Total biomass per pot 0.032 0.968 5.820 0.005 1.046 0.391
HRkHL B Aboveground biomass 0.585 0.560 30.669 <0.001 0.194 0.940
B RRH T AE )R * Underground biomass 0.882 0.419 28.197 <0.001 0.286 0.886
HpkAEYHE * Individual biomass 0.727 0.488 29.653 <0.001 0.239 0.915
ML L * Root-shoot ratio 1.204 0.307 1.191 0.311 0.465 0.761
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Fig.2 The difference of parameters among different seed size of A. artemisiifolia with different planting density
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