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Abstract: Tazxus wallichiana var. mairei (Lemée & Léveillé) L. K. Fu & Nan Li is a highly endangered co-
nifer,a total of six haplotypes were detected in all 499 individuals of 18 populations,in chloroplast DNA
trnl-F fragment by PCR-RFLP. H1 and H2 existed in all the populations distributing in mainland of Chi-
na,but H3 only existed in Huangshan population,and H4 only existed in Lin’an population, with H5 and
H6 coexisting in Taiwan population. The phylogeographic analysis suggested the H1 and H2 were the an-
cestor haplotypes, while the other haplotypes were evolved from them. Some 26. 39% of the total variation
existed among the populations,while 73. 61% in the populations suggested by AMOVA. NCA analysis sug-
gested there was slight correlation between the distribution of ¢cpDNA haplotypes and geography,and the
genetic structure of T. wallichiana var. mairei resulted from the effect of population fragment or the long-
distance colonisation. Variation of cpDNA haplotypes suggested several glacial refugiums of T. wallichiana
var. mairei in the east and south of China.
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Table 1 Origin of materials,and composition/number from cpDNA haplotypes (H1~H6)

in eighteen populations of T. wallichiana var. mairei

Population and locality Sample size

GPS
GPS position

Altitude/m

Haplotype and the

corresponding number

Lichuan, Hubei(LCH) 30

Furongba Yinjiang, Guizhou(FRB) 30
Leishan, Guizhou(LS) 31
Lingui, Guangxi(WT) 25
Jinxiu, Guangxi(GJ) 30
Guanyang, Guangxi(GY) 31
Lianzhou, Guangdong(1LZ) 32

Jinggangshan, Jiangxi(JG) 21
Longnan, Jiangxi(JX) 31
Yihuang, Jiangxi( YH) 22
Fuliang, Jiangxi(FY) 29
Wuping, Fujian(WP) 30
Jianyang, Fujian(JY) 30
Fuqing. Fujian(FQ) 30
Huangshan, Anhui( HSH) 30
Taishun, Zhejiang(TSH) 30
Lin’an,Zhejiang(LA) 20

Hsinchu, Taiwan(TW) 17

N30°01",E109°5'
N28°00",E108°41"
N26°14',E108°13’
N25°33' ,E110°01"
N24°14",E110°12’
N25°23",E110°57"
N25°08',E112°23’
N26°34' ,E114°10’
N24°50", E114°38’
N27°15",E116°10’
N29°32" ,E117°31
N25°11",E116°10"
N27°25' E117°39’
N25°46" ,E119°04"
N30°05",E118°12’
N27°29", E119°50’
N30°19',E119°30"
N24°48' ,E121°12’

1087~1 098
790~950
820~880
534~892
102~1 078
437~761

470
760
680~720
740
680
942~974
659~685
535~707
380~1 632
425~618
323~510

1.810~2 100

H1(15); H2(15)
H1(6);H2(24)
H1(18);H2(13)
HI1(7);H2(18)
H1(6); H2(24)
HI1(4);H2(27)
H1(17); H2(15)
H1(17);H2(4)
HI1(7); H2(24)
H1(5) s H2(17)
H1(11); H2(18)
H1(7); H2(23)
H1(18); H2(12)
H1(27);H2(3)
H1(18);H2(6) ; H3(
H1(24);H2(6)
H1(13) ; H2(5) ; H4(
H5(8) ; H6(9)
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Fig. 2 Distribution of the 6 chloroplast haplotypes found in populations of the T. wallichiana var. mairei in China

The abbreviation of the population and their number of haplotypes is given in Table 1

trnl-F 6

2

Table 2 The trnl-F sequence differences among the six recovered haplotypes in T. wallichiana var. mairei

in sampled populations and the numbers of different haplotypes

Site
Haplotype Number 151 267 344 527 669 689 759 760 761 762 763 764 765 766 767 768 769 770 771 772 773
H1 220 A G G G C G A A A T A A A A A A A - G G
H2 254 C G C G G C G A A A T A A A A A A A - G G
H3 6 A G A G G G G A A A T A A A A A A A A G G
H4 2 C G C G G c - — —
H5 8 A G C T G C G A A A T A A A A A A A A G G
H6 9 A A C T T C G A A A T A A A A A A A A G G
3 18

Table 3 Analysis of molecular variance for 18 populations of T. wallichiana var. mairei using RFLP of trnl-F

Source of variation d. f Sum of squares Variance components Percentage of variation/ %

Among populations 17 37.931 0.073 23 26. 39

Within populations 481 98.242 0.204 24 73.61

Total 498 136.172 0.277 47

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



10 s e 1987

44.09%  50.9%, , H4 759 15 )
, o H2, H5.H6 , H6
H 3 H1, HI1 2 o H5.,H5
H2,
: : S H4 r
[ | x |
o L"__J : . O '_.I .:-I|_‘ _.I _.|_| 2
A b o %13 W4y H1- = = |Clade2-2
T /_?i \c, Tipelade 1-3  Interior clade 1-4 i iy
(3D HS)  CH) ‘HM— bc-#bl_oa—ww— » 2
S— E— A
2’ —
3 6 O |wm
it 1-1
. : Interior
H5 |clade 1-1 | 4p #2-1
’ Ls 4 Clade2-1
[ w 8
Fig. 3 Minimum spanning network of 6 chloroplast H6 |J z1-3
ip
haplotypes of T. wallichiana var. mairei L lcladel-5

Small circle indicates the number of mutations between

4 6
haplotypes; Alphabet and numbers in circles indicate the . .
o ) ) ) Fig.4 Nested cladegram of six chloroplast
haplotype identity and haplotype size;the size of the circle
haplotype in T. wallichiana var. mairei
is proportional to the relative frequency of the haplotypes plotyp

in the study,exact {requencies are shown in Table 1

4 NCA
Table 4 Nested contingency analysis of geographical associations and phylogeography

inferences made from nested haplotype analysis of T. wallichiana var. mairei

Clade Probability Clade key Inference

1-2 0.003 3 (1-2-11-12)NO Contiguous range expansion

Restricted gene flow with isolation by distance (re-

zl 0.000°5 (1--3-HNO stricted dispersal by distance in non-sexual species)
99 0 (1-2-3-5-6-13-14) NO _ Long-distance colonization and/or past fragmentation
(not necessarily mutually exclusive)
Total-Cladogram 0 (1-2)10 I-T Status undetermined: Inconclusive outcome
5 4

Table 5 Results of nested clades and geographical distance analysis for

T. wallichiana var. mairei based on the nested design of Fig. 4

Haplotype De Dy Clade De Dy Clade De Dy
HA(T) 0.0 688.067 6% L 1-1(T) 0.0S 481,774 6
H2(D) 366.518% %S 366,860 8% *S 1-5(D 456.723 8 456,949 2 21 5T 484 1% ¥ 454, 9% %L
T 366.518  —321.206 9% *S T 456,723 8 ¥ —24.825 3
1-3(T) 0 655,590 6% *L
1-4(D) 0 655,590 6% *1
1-2(D) 371,022 9% %S 372,741 6% *S v 105,188 5775 418,277 57
T 357,889 4% L 272,836 7% *S
De. :Dx. L T, (LT,
N L ;% %, P<<0.01,

Note:Dc. The clade distance which measures the average distance of all clade members from the geographical center of distribution; Dx. The nested clade dis-
tance which measures the geographical distribution of a clade relevant to other clades in the same nested group;I. Inter node; T. Tip;I-T. The average difference be-

tween inter and tip nodes;S and L. Significantly smaller or larger than the corresponding value; * * . P<{0.01.
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