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Phylogenetic analysis of Primula chungensis
and P. cockburniana

ZHANG Huadie LI QingJun’

( Xishuangbanna Tropical Botanical Garden Chinese Academy of Sciences Kunming 650201 China )

Abstract: Primula chungensis and P. cockburniana are usually considered as close species for the similar morphological
traits. We reconstructed the phylogenetic trees with the Bayesian inference method based on two DNA fragments the mo—
lecular marker we chose was internal transcribed spacer and chloroplast fragment trnlL.&  among the two phylogenetic
trees we reconstructed P. chungensis and P. cockburniana got into a branch with 0.81 support which indicated that
P. chungensis and P. cockburniana were sister species. we also utilized principle component analysis based on five mor—
phological traits and the two species got into two clusters which indicated that in term of the morphology there was

significant differentiation between the two species and this differentiation had an important relationship with the mating
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system and we discussed the relationship between flora syndrome and breeding system of these two species. We chose
eight pairs of SSR primers and sent the polymerase chain reaction production to the company to measure the peak value
according to the anlysis of the softwae STRUCTUER based on the nuclear microsatellite marker the appropriate value of
K was two the result of structure consisted of two area and with different colors the red area represented the population
of P. cockburniana and the green area represented the populations of P. chungensis which meant that there was signifi-
cant and stable differentiations between the two species on the molecular level. Then we calculated the differentiation
time between the two species with Ima2 based on the united chloroplast fragments which showed turbulent environment
and geological and historical accidents in Pleistocene may have an important effect on the differentiation of the two spe—
cies. Finally we analysed the ecological niches of the two species with the software maxent. The results indicated that the
precipitation of the driest quarter range of annual temperature isothermality and the annual average precipitation had
important effects on the distribution of P. chungensis the mean temperature of the coldest quarter precipitation of the
driest month annual average precipitation and the precipitation seasonality had an important effect on the distribution of
P. cockburniana. We speculate that the different ecological niches had been influenced by the phylogenetic evolution of
the species and in turn the different niches can also promote the phylogenetic evolution process.
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Table 1  Differences between Primula chungensis and P. cockburniana
Species Color of the flower Shape of the leaves Patten of the style

Primula chungensis Light orange-yellow

P. cockburniana Deep orange-yellow to orange-red

Base of the leaf is wedge-shaped and
gradully narrow

Long-styled morph  short-styled
morph and homo-styled morph

Homo-styled morph

Base of the leaf is obtuse or wide wedge—
shaped there is a fine line between the
leaf and leafstalk

1.2
30
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TAACAAGGTTTCCGTAGG3")  ITS4 ( 5°-TCCTC-
CGCTTATTGATAT GC-3") ( White et al 1990) .
trnLF (5"-CGAAATCGG-
TAGACGCTACGS3") (5"-ATTTGAACTG-

GTGACACGAG-3") ( Taberlet et al 1991) .
2~3 PCR
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Table 2 Sampling of the populations of primula cockburniana and P. chungensis

Population code Location Latitude & Longitude A}“;Sde

El 912 101°1073.504" £ 28°12726.053" N 3353
Muli County 912 forest farm

E2 101°8-17.025" E  28°13°51.752" N 3354
Muli County Yazui

E3 916 100°598.602" £ 28°31°1.597" N 3354
Muli County 916 forest farm

E4 101°21-44.379" E  30°43709.635" N 3 809
Site between Yajiang County and Daofu County

ES 101°57°49.374" E  29°56°55.038" N 3118
Laoyulin Township Kangding County

E6 101°59°03.012" E 29°55736.786" N 3738
Yajiageng Township Kangding County

E7 102°14°03.091" E  28°44°15.979" N 2382
Tanggu Township Jiulong County

ES 101°28718.376" E 29°16720.331" N 3 864
Wahui Mountain Jiulong County

E9 99°35-37.355" £ 26°34739.815" N 3498
Wuxu Village Jiulong County

71 94°44°37.675" E 29°33°675" N 3328
Ecology Station in Lulang Town Linzhi County

72 94°43-52.68" E  29°4122.2" N 3450
Military Depot in Lulang Town Linzhi County

73 94°33712.48" E  29°33740.5" N 3729
Shergyla Mountain Linzhi County

74 95°41729.82" E  29°47°14.46" N 3 689
Bomi County

1 A. ; B. ;
C. ; D. o
Fig. 1 Antomy picture of the primrose A. Flower of longstyle of P. chungensis; B. Flower of shortstyle of
P. chungensis; C. Flower of homostyle of P. chungensis; D. Flower of P. cockburniana the flower is homostyle.
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( P. prenantha) . ( P. helo- ( Androsace
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3 (A) ITS ; (B) trnLF o
0.81 o
Fig. 3 Phylogenetic tree based on the Bayesian method ( A) Phylogenetic tree based on ITS sequences. ( B) Phylogenetic tree

based on trn L& sequences. In the phylogenetic tree P. chungensis and P. cockburniana in a branch with 0.81 support rate.

o

2.3 SSR  structure

357 structure
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Table 3 Information of the SSR primers

(5= 3) (5= 3)
Number Forward primer ( 5°— 3°) Reverse primer ( 5°— 3°)
1 TGTAAAACGACGGCCAGTCATGTTCCCACAGGGAAATTAT GGTGTTTGGTTGGGAAAGAA
2 TGTAAAACGACGGCCAGTCAGCTGTCGCCATCAATTAG TGGAAGCGAAGGGATAAATG
3 TGTAAAACGACGGCCAGTTTTTTGGAAATTCACTTGCTCA AGACCCTTTGATCTGCTCCA
4 TGTAAAACGACGGCCAGTTCGGAGAGGGTTCACTTTTG CTAGCGCCGAGGAGCTTAT
5 TGTAAAACGACGGCCAGTGGCCAAACTTTAGTTTCTGTTTTT GAAGAAGGTTGATGGGGTGA
6 TGTAAAACGACGGCCAGTACACCACAGAAGCGAGAGTG AGAGATGAGCCGGTGAAGAA
7 TGTAAAACGACGGCCAGTTGACGCAGTTGTGAAAGTCTC GGGGTGGATCGCTCAGAA
8 TGTAAAACGACGGCCAGTTCCCCATCTCTCTCTCAAACTC GCGACGAGCCCATAAGACTA

( Soltis 2013) ,
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5 SSR

Fig. 5 Summary of structure analysis based on the SSR data

Table 4  Analysis of variable contributions of P. chungensis

Ecological factor
variable

Contribution rate

Permutation importance
value

biol7
bio7
bio3
biol2
biol5
biol3
biol9
biol8
biol6
biol4
bio9
bio8
bio6
bio5
bio4
bio2
bioll
biol0
biol

34.1
28.7
12.5
12.2
11.8

36.8
43.5
1.7
14.3

o Ima

o

( Wed-
derburn & Richards 1992; Nowak et al 2015) .

( Dafni
1996; Bynum & Smith 2001; Galen 2005) .
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Table 5 Analysis of variable contributions of P. cockburniana

Ecological factor Permutation importance

Contribution rate

variable value
bioll 70.3 40.2
biol4 9.6 0.7
biol2 5.7 24.7
biol5 4 2.8
bio6 3.9 0
biol9 3.1 13.9
biol3 1.9 1.3
biol8 1.1 15
bio7 0.2 0.1
bio2 0.1 1.5
biol6 0.1 0
bio9 0 0
bio8 0 0
bioS 0 0
bio4 0 0
bio3 0 0
biol7 0 0
biol0 0 0
biol 0 0
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