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inferred from nuclear ribosomal DNA ITS sequence data
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Abstract Two views on the systematic position of Primula secundiflora Franch. were presented by
different scholars. This species has long been treated as a member of sect. Sikkimensis owing to its
campanulate corolla but recently it was moved to sect. Proliferae based on other characteristics em-
phasized. In the present paper the ITS internal transcribed spacer regions of nuclear ribosomal
DNA from eight Primula species three in sect. Sikkimensis four in sect. Proliferae together with
P . secundiflora were sequenced and analyzed. Based on the results together with evidence from
morphology and cytology we consider that P. secundiflora should be placed in sect. Proliferae .
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ITS
Baldwin 1991 1992 Cox et al. 1997 lee et al. 1999 Kim et al. 1999
1999 2001 ITS

ITS
Anderberg et al. 2000 ITS Cyclamen
ITS
4 3 DNA ITS
1
1.1
P . secundiflora 4 P . poisso-
nit P. beesiana P . pulverulenta P. bulleyana
3 P. reticulata P. florindae
P. sikkimensis 1
KUN

1
Table 1  Source of material and Genbank Accession No. used

Genbank
Taxa Voucher Accession No.
P. secundiflo Zhongdian  Yunnan. H.F. ZHU200034 AF396695
P. poisonii Zhongdian Yunnan. H.F. ZHU200033 AF396692
Sect. Proliferae P. beesiana Kunming Botanic Garden Cultivated. H.F. ZHU 200042  AF396689
P. pulverrulenta Kunming Botanic Garden Cultivated. H.F ZHU 200025  AF396693
P. bulleyana Kunming Botanic Garden Cultivated. H.F ZHU 200006  AF396690
P. sikkimensis Zhongdian Yunnan. H.F. ZHU 200035 AF396696
Sect. Sikkimensis P. reticulata” Nepal 873275 Anonymons AF396694
P. florinda ™ Linzhi Tibet. J.X. YANG 2357 AF396691
Lysimachia azorica ™ Sequence downloaded from Genbank AF164017
* Leaves from herbarium specimens kept in KUN.
1.2 DNA
0.1¢ CTAB
Doyle & Doyle 1987 DNA
1.3 ITS
PCR PERKIN ELMER 9600 PCR White et al .
1990 ITS DNA

ITS5 ITS4 DNA ITS ~ 5'-18S rDNA-ITSI-5.8S rDNA-ITS2-26S rDNA-3’
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DNA ITS5 1TS2 5’-18S rDNA-ITS1-5.8S rDNA-
3" ITS4 ITS3 5'-5.8S rDNA-ITS2-26S rDNA-3’ PCR
97°C 4 min 94°C 1 min 50°C 1 min 72°C 1 min 30
DNA PCR
35 PCR ITS5 5'-GGAAGTAAAAGTAACAAGG-3" ITS4 5'-

TCCTTCCGCTTATTGATATGC-3" ITS2 5'-GCTGCGTTCTTCATCGATGC-3" 1TS3 5'-GCATCGAT-
GAAGAACGCAGC-3'

1.4
Watson
1.5 ITS DNA
Sanger et al . 1977 PCR
64°C 50 s 50°C 10s 60C 4 min 30 10 pd
ABI310
ITS
1.6
1989 Lysimachia
1 Lysimachia azorica
1.7
Seqkdv 1.03  Clustal X PAUP 4.0b.4a
Lysimachia
maximum parsimony method MPTs
bootstrap 1000
2
ITS 5.8s 640 ~ 647 bp PAUP 4.0b.4a
2 715
2
Table 2 Pairwise distance between taxa in the present study
1 2 3 4 5 6 7 8 9
1 - 0.193 0.008 0.143 0.014 0.145 0.050 0.149 0.013
2 116 - 0.203 0.220 0.188 0.231 0.197 0.236 0.188
3 5 155 - 0.152 0.010 0.145 0.052 0.149 0.012
4 91 132 91 - 0.148 0.017 0.155 0.015 0.143
5 9 113 6 94 - 0.150 0.053 0.154 0.011
6 85 128 85 10 88 - 0.156 0.017 0.145
7 32 118 31 9 34 92 - 0.160 0.049
8 89 133 89 9 92 10 96 - 0.149
9 8 113 7 91 7 85 31 89 -

Below diagonal Absolute distances Above diagonal Mean distances
Note 1. Primula beesiana 2. Lysimachia azorica 3. P. bulleyana 4. P. sikkimensis 5. P. secundiflora 6. P. reticulata

7. P. pulverrulenta 8. P. florindae 9. P. poisonii .
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385 335 184 5
444 cl RI 0.876  0.815
bootstrap 1 Lysimachia azorica
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Fig.1 The strict consensus tree of two most parsimonious trees generated from nrDNA ITS sequences using
Lysimachia azorica as outgroup
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Table 3 Comparision of the main morphological characteristics among P . secundiflora
sect. Sikkimensis and sect. Proliferae

Morphological P. secundiflora Sect. Sikkimensis Sect. Proliferae
Character
Corolla Between bell-shaped and funnel-  Bell-shaped Funnel-shaped
shaped
Corolla lobes Nearly erect Nearly erect Reflexed vertical to the corol-
la tube
2 2~3 2
Inflorescence Inflorescence umbella-like terminal Inflorescence umbella-like Inflorescence umbella-like
sometimes with two whorls of flowers  terminal or with 2 ~ 3 whorls  terminal ~ with two or more
of flowers than two whorls of flowers
Capsule Tubular  slightly longer than calyx Tubular as long as or longer  Subglobose  slightly shorter
than calyx than calyx
2001
Bruun 1932 100
“ P . secundiflora
P . wvittata 2n =22
” “ P. secundiflora  P. vittata ? P.
vittata P . secundiflora

DNA ITS

Anderberg A A, Stahl B, Kallersjo M, 1998. Phylogenetic relationships in the Primulales inferred from rbcL se-

quence data. Pl Syst Evol, 211: 93 ~ 102

Anderberg A A, Trift I, Kallersjo M, 2000. Phylogeny of Cyclamen L. (Primulaceae): evidence from morphology

and sequence data from the internal transcribed spacers of nuclear ribosomal. Pl Syst Evol, 220: 147 ~ 160
Baldwin B G, 1991. Nuclear ribosomal DNA phylogenetics of the Tiareeds (Madiinae: Asteracear). Amer J Bot, 78

(supplement, abstract) : 165 ~ 166
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