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Relationship between seed germination and invasion of Ambrosia artemisiifolia and

A. trifida at different positions
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Abstract: Ambrosia artemisiifolia Linn. and A. trifida Linn. are exotic invasive plant species in China. They are often
distributed in populations at high density, and they yield abundant fruits. It is important to study the characteristics of
germination ( dormancy) and diffusion ( distribution) of seeds of both species produced on different parts of the mother

plant to enhance the understanding of the mechanisms of their invasion. In this study, we used A. artemisiifolia and A.
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trifida plants collected from Xinyuan County, Yili, Xinjiang. Plants were proportionally divided into nine positions from top
to bottom according to plant height and branch length. Morphological characteristics, quantity and germination
characteristics of the seeds produced, and diffusion of seeds originating from the nine positions were compared. The
relationship between population density regulation and invasion was also studied. The results showed that: 1) There was no
significant difference in length, width and 100-seed weight of seeds produced at different positions between the two species,
but the lengths and widths of the seeds of A. trifida were 2—3 times greater than those of A. artemisiifolia. The 100-seed
weight of A. trifida was seven times greater than that of A. artemisiifolia. In combination with the different distributions of the
two species in Xinyuan, it was considered that seed size is a factor affecting the regional differences in distribution of the
two species. 2) The number of seeds produced in positions Up Up (UU), Middle Up (MU) and Up Middle (UM) of A.
artemisiifolia and A. trifida was about 50% of the total number of seeds produced by the plant. Seed yield in positions MM
and BU was about 23% of the total, while production in the lower positions of UB, MB, BM and BB was about 27%. This
meant that 73% of the seeds produced in the year had the potential for long distance diffusion. 3) The germination rates of
seeds produced at different plant positions of A. artemisiifolia and A. trifida showed a trend of upper positions > middle
positions > lower positions; while the initial germination time was lower positions > middle positions > upper positions; and
germination duration followed the trend of upper positions > middle positions > lower positions. This pattern of seed
germination avoided the risk of simultaneous germination by large numbers of seeds in the same growing season, which might
lead to high mortality at high seeding density. On the basis of the above analysis, it was concluded that the seeds produced
at different positions on plants of A. artemisiifolia and A. trifida showed different adaptive functions; seeds from the upper
position of plants possess strong diffusivity and low dormancy, which is a beneficial feature, enabling them to occupy new
environments rapidly and expand their populations. However, the seeds produced in the middle and lower positions diffuse
around the parent plants, and their germination rates were low, which alleviated intraspecific competition. The
characteristics and germination differences of seeds produced at different positions of A. artemisiifolia and A. trifida are

important factors for regulating population density and invasion patterns of both species.
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Fig.1 Diagrammatic sketch for sample position of seeds of

Ambrosia artemisiifolia and A. trifida
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Table 1 The morphological characteristic of seeds produced by Ambrosia artemisiifolia and A. trifida

LR ik 5 HRITE
Species Seed length/cm Seed width/cm 100-seed weight/g
JKEL Ambrosia artemisiifolia 0.33+0.021b 0.18+0.009h 0.2436+0.196b
R IKE AL trifida 0.67+0.039a 0.40+0.024a 1.6734+0.139a

RENGFREFRIR 22 5 B3 (P<0.05)
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Fig.2 The morphological characteristic of seeds produced at different positions of Ambrosia artemisiifolia and A. trifida
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Table 2 The proportion of seeds produced at different positions to the total seeds in plants of Ambrosia artemisiifolia and A. trifida

i g = gunp i A IR =gnf R
Position Ambrosia artemisiifolia A. trifida Position Ambrosia artemistifolia A. trifida
T uU 0.187+0.005a 0.188+0.005a th5k MB 0.078+0.011¢ 0.070+0.004e
Frum 0.145+0.005b 0.113+0.008¢ T BU 0.103+0.003b 0.108+0.003d
3 UB 0.096+0.003¢ 0.058+0.005d T BM 0.043+0.003d 0.055+0.003f
T MU 0.173+0.004a 0.180+0.007h T4 BB 0.048+0.003d 0.053+0.003f
e MM 0.143+0.062b 0.105+0.003¢

RN TR IR 2253 B3 (P<0.05)
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Table 3 Effect of temperature on seed germination produced at different positions of Ambrosia artemisiifolia and A. trifida plants
Fh i & # Germination percentage/ %
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Fig.3 Germination percentage of seeds produced at different
positions of Ambrosia artemisiifolia at various temperatures/ %
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