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Taxonomic circumscription of Amaranthus palmeri, A. rudis and A. tuberculatus
(Amaranthaceae) based on ITS sequences and SNP analysis
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Abstract Alien invasive weeds Amaranthus palmeri, A. rudis and A. tuberculatus are difficult to distinguish
from each other, and taxonomical identification only depends on seed morphologies. In this study, A. palmeri,
A.rudis and A. tuberculatus could be identified quickly and precisely through PCR-RFLP method, based on ITS
and 26S rDNA analyses, and specific primers designed by SNP. The results show that there is no intraspecific vari-
ation within A. palmeri populations, but interspecific variation is significant. A. palmeri can be differentiated
from other congeneric species by ITS. However, differences of ITS sequences between A. rudis and A. tubercula-
tus are small, they should be defined further by SNP analysis.
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Table 1 Plant materials and location
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Chinese name Scientific name Location Collection information

i, Amaranthus albus HrE NS H. Xu (2012)
Jb2EE A. blitoides s P H. Xu (2012)
1] 3k BiE A. blitum R EHE R H. Xu (2012)
-3y A. cruentus i s UK SEED
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K A. palmeri o L
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JRE A. retro flexus N E H. Xu (2012)
il T, A. spinosus H [ A H. Xuetal. (2010)
ZE T A. standleyanus A bR Z. Y. Li (11350)
VT A. tenui folius 4 Y. T. Hou (2008)
4T A. crispus i Y] L H. Xu et al. (2010)
i, A. tricolor HE b H. Xu (2012)
s A. tuberculatus w4 H. Xu et al. (2010)
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Fig. 1 Phylogenetic tree of Amaranthus constructed by NJ method
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The bases encircled by the horizontal rectangular frame represent restriction enzyme site. And the bases encircled by the

vertical rectangular frame represent substitution site
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Fig.2 The SNP of ITS sequences of Amaranthus tuberculatus
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M: DNA Marker DL2000; 1: Jb3£6; 2: RAVE; 3: 22030, 42 450 50 BKERDE; 6: HIBE; 7: K1twi; 8~12: VEHBVE; 13: KSR,

14~15: PG TE; 16~20: KER

M: DNA Marker DL2000; 1: Amaranthus blitoides; 2: A. retroflexus; 3: A. standleyanus; 4: A. crispus; 5: A. deflexus; 6: A. spinosus;
7: A. palmeri; 8-12: A. rudis; 13: A. tuberculatus; 14-15: A. rudis; 16-20: A. tuberculatus
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Fig. 3 The electropherogram of enzyme-digested products of ITS 616 sequence
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