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Phylogeny of Polygonum amphibium
inferred from molecular sequences
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Abstract: Polygonum am phibium is an amphibious plant which external morphology is distinct under different eco-
logical environment. Terrestrial plants can be converted to aquatic plants, aquatic plants could also be converted to
terrestrial plants under appropriate ecological condition. Meanwhile, the systematic position of P. amphibium is in
dispute, and the species had been placed within sect. Persicaria or treated as sect. Amphibium. The ribosomal ITS
sequences and chloroplast t7rnl-F sequences are very widely used in plants of phylogenetic investigations, including
for the genus Polygonum » and which has provided many new phylogenetic evidences for Polygonum. In this paper, a
total of 23 kinds of plants including 12 representatives of sect. Persicaria (P. amphibium), 10 representatives of

other sections of Polygoum (sect. Echinocaulon, sect. Bistorta, sect. Cephalophilon, sect. Aconogonon, sect.
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Avicularia) and one outgroup Rheum palmatum were included in the survey. The total DNA was isolated by im-
proved CTAB methods. The ITS region (ITS1-5.8S-1TS2) was amplified with primers ITS1 and 1TS4 described by
White et al.(1990). The plastid trnl-F sequences was achieved using primers c¢ and f described by Taberlet et al.
(1991). All PCR products were purified using a QIA quick gel extraction kit and then sequenced directly on an
ABI3770 automated sequencer. The sequenced sequences and the sequence download from Genbank were analysized.
The ITS and trnL-F sequences were aligned separately using the program CLUSTALX1.83. Rheum palmatum was
designed as outgroup. Bayesian and maximum parsimony analyses were made on sequences of nuclear ITS and plastid
trnl-F data sets using the program MrBayes 3.0b4 and PAUP * 4.0b respectively. The sequenced nuclear ITS en-
compassed 735 bp aligned nucleotide positions, of which 489 sites were variable and 272 sites were parsimony in-
formative. The heuristic search yielded 9 trees that were 1 084 steps long (CI=0.680, R1=0.614). The plastid trnl-
F region comprised 1 121 bp nucleotide positions. A total of 427 positions were variable, and 239 sites were potential-
ly parsimony informative. Parsimony-based analysis yielded 9 equally parsimonious trees of 551 steps with CI of
0. 911 and RI of 0.910. The trees constructed by Bayesian and MP analyses were basically congruent. Molecular ana-
lyses displayed that the ITS tree was similar to the trnl-F tree. In the ITS tree, Polygonum am phibium and other
plants of sect. Persicaria plus sect. Echinocaulon formed three parallel clades; In the trnl-F tree. P. amphibium
was sister to the remainder of sect. Persicaria with high bootstrap value. Molecular results could be achieved as fol-
lows: P. amphibium had a distant relationship to other plants of sect. Persicaria. In addition, the pollen morphology
of P. amphibium was scattered ditch, the pollen morphology of the remaining species of sect. Persicaria were scat-
tered hole. Combined with amphibious characteristics of P. amphibium , we were in agreement with Zhang’s view
that it was necessary to accord P. amphibium as section rank. sect. Amphibium was defined as herbs perennial, am-
phibious. rhizomes horizontal, aquatic plants: stems floating,leave blade oblong or elliptic, terrestrial plants: stems
erect, leaf blade lanceolate or oblong-lanceolate, ocrea tubular, thinly membranous, inflorescence spicate, achene
suborbicular, pollen with scattered ditch.
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Experimental materials and their sources
St KA FEAEAR A GenBank GenBank
Jff Taxa . . . . .
Locality Voucher trn1-F Accession No. ITS Accession No.
EarE e il
Polygonum sect. Persicaria
P2 Ll AR 3 200210(SDNU) KM435279 KM435280
P. amphibium Zhanggiu, Shandong
s 7R3 1156 (SDNU) EU024781 JF922105
P. persicaria Mt. Aishan,Shandong
BisE 7o 1]k #R 200331(SDNU) FJ627267 EF653702
P. hydropiper Chengdu, Sichuan
L2 Genbank IN235044 IN235084
P. caespitosum
TRt -2 Genbank HQ843157 HM357991
P. lapathifolium
a3 GenBank HQ843132 DQ406631
P. orientale
3 GenBank HQ843138 EU196921
P. viscoferum
e T GenBank EU197024 EU196885
P. japonicum
T GenBank EU197010 EU196871
P. barbata
e GenBank EU197017 IX144667
P. glabrum
it GenBank EU197047 EU196918
P. taquetii
K 223 GenBank EU109597 HQ843135
P. longiseta
EyeyiE
Polygonum sect. Echinocaulon
w2 L ZR 085 1 1892(SDNU) FJ627265 KM435282
P. thunbergii Mt. Laoshan, Shandong
i k2 ERCA 0509 (SDNU) FJ627266 KM435283
P. sagittatum Mt. Laoshan, Shandong
BRESH
Polygonum sect. Bistorta
WA E SN 03005(SDNU) EU024776 JF922101
P. viviparum Mt. Tianshan, Xinjiang
L ERSSET 001(SDNU) KM435281 JF922109
P. ochotense Mt. Changbaishan, Jilin
EyPR e ¥l
Polygonum sect. Cephalophilon
JERE INZR % 1 0203(SDNU) FJ627269 JF922100
P. nepalense Mt. Taishan, Shandong
PRyl =z W 087 (SDNU) F1627270 KM435284
P. capitatum Kunming, Yunnan
SR 1T 20
Polygonum sect. Aconogonon
NS JR A 1ML T GenBank EU024788 JF922102
P. songaricum
FLAE L T GenBank EU024774 JF922103
P. coriarium
SR &
Polygonum sect. Avicularia
i & IR 3 2013(SDNU) FJ627271 EF653684
P. aviculare Mt. Aishan, Shandong
R i 03003(SDNU) FJ627272 JQ288766
P. cognatum Xinjiang
K#JE Rheum
EALPN Y GenBank AY566451 AY207370

R. palmatum
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Rheum palmatum
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100 P coriarium
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Bistorta

sect.
Aconogonon

4100': P persicaria
1.00 P lapathifolium
R 1.00 I: P. viscoferum
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P. taquetii
P. japoniaum
P. barbata
P glabrum
0.95 1]
'——————— P, orientale
81 B
E_JE P amphibium
73
J[ P thunbergi sect.
86 P sagittatum Echinocaulon
1.00— P. nepalense sect.
%8 L__ P capitatum Cephalophilon
1.00[— £ aviculare sect.
2L, cognatum | Avicularia

Bl L ITS B 5 S 4 R AR LA 45 5y S L R I
Fig. 1 The ITS tree Posterior probabilities and bootstrap

are indicated on the corresponding branches, the same below.
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Rheum palmatum
1.00 P thunbergii sect.
100 P sagittatum Echinocaulon
P persicaria
1.00| P. orientale
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P amphibium
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100 1.00 |100 P, ochotense Bistorta
98 E[ P. songaricum | oot
100 P coriarium Aconogonon
100 [ P, cognatum sect.
100 L p aviculare Avicularia

K 2 trnl-F #
Fig. 2 The trnl-F tree
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