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Table 1 Geographic places and individual numbers of nine natural populations of 7. ciliata var. pubescens

A Population RZE Jt4h N WK E B Altitude/m [ FY Area/ hm? KAEH e Number
NN EERE) 114°29'~ 114°45’ 28°30'~28°40" 220 ~ 475 68 65
WL E SC 119°12'~119°23’ 28°30'~28°36’ 510 ~ 1 220 30 25
WIVTALJE XT 120°32'~ 120°56" 28°48'~28°56' 600 ~ 820 32 27
=HEIGHE YM 101°49'~ 101°52’ 25°17'~25°40" 1112 ~1 230 18 30
LRES X 118°35'~118°36' 30°31'~30°34’ 270 ~ 497 28 48
M= CH 105°40'~ 105°52’ 24°36'~ 24°55' 620 ~ 810 25 24
~HE)I BC 100°16'~101°23’ 25°02'~25°22' 1 404 ~1 820 20 60
=HRE WD 102°08'~ 102°12’ 25°47'~25°51" 1 405 ~1 802 60 29
=S SZ 103°42'~104°34’ 24°21'~25°00’ 812 ~912 55 84
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AR ) CTAB L2 IE 200 i SR 4
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$50.3 pL Taq (2 U + pL.™") ,dNTP(2.5 mmol -
L™,8% (10 mmol - L") ,1.5 pL 10 x buffer A1
30 ng DNA #ihg, FHEERY ML (TP600, H A TaKa-
Ra /A +]) 47 PCR 47314, PCR 4" B4 27 & 94 °C fii A8
P 4 min, S5 347 35 AP HEPERR (94°C 72 1 min,
TCiB & 0.5 min,72°C #E{ 1 min) , Bz Ji5 72°C ZEfg
10 min, A 51PN A L5 % i e I BTy 8 X
PR I R M AR E S . PCR Y
BEYIIMAS WL (%) Loading buffer , 5 P 47 Bt i 52 1S

ZEm A 1 x TBE, Yk 3 h LIS, SR G4 Aar il I 1%k
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(N, GERBIEC(N,) M2 EEE B E(PIC)
5. K POPGENE32 #1155 B LM R IR R4 1)
SRR E( Gy ) B GE (H,) USRI
Mo FFH PowerMarker V3. 25 %4 Coreset Lfj fE 15
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Fig.1 The result about silver dyeing of amplification with locus Tc06

M: Marker
B2 IR T3 18R R
Fig.2 The result about silver dyeing of amplification with locus Tc03
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Table 2 Genetic diversity statistics for natural

populations of 7. ciliata var. pubescens

fLR SRk SEREC IR ZEMER HERME

Locus HE N, N, A H, e PIC  RE Gy
Tc01 6 9 0.7044  0.661 0 0.406 6
Tc02 6 9 0.376 2 0.3513 0.288 6
Tc03 6 15 0.6113  0.566 8 0.188 3
Tc04 8 14 0.7090  0.663 2 0.250 8
Tc05 9 15 0.7031  0.706 4 0.560 1
Tc06 9 22 0.7426  0.766 6 0.194 7
Tc07 9 18 0.7101  0.730 4 0.067 8
Tc08 7 13 0.5926 0.6423 0.3753
SF-14 Mean 7.5 14.4 0.6437 0.6360 0.290 7
FrifEZE SD - 1.506 2.548 0.1374 0.1955 0.086 5
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Table 3 Ratio of genetic diversity captured by different population sampling methods

REAHUETT ORI B 5 SRS BORERE A T AL & i
Sampling methods Sampled H, Total H, S5 5 H L %
ﬁﬁl'—ﬁ%”ﬁfﬁﬂi@%ﬁ%%ﬁi@ﬁﬁﬁ% 4 DR B0 0.643 7 o
Four populations with higher G,
ﬁm%ﬁﬁﬁﬁiﬁ%lﬂﬁ%%?ﬁli’%ﬁﬁd\%4 e ey G T )
Four populations with lower G,
ﬁm%ﬁ‘&'ﬁ%ﬂil‘ﬂ%lﬂ.ﬁ%%ﬁﬂﬂfﬁﬁ‘ﬁﬁﬁ 3AEEA DGR 0.643 7 T
Three populations with higher G,
> e AT K b1 5 INHE 3 AN
BRI A L PR 3 R B (RN 3 A 05557 G T Tan

Three populations with lower G,

x4 BABRABEEBESUREY

Table 4 Genetic differentiation coefficient between populations of 7. ciliata var. pubescens

HEfA Population  JIPYHF YF ZRAH IX  ABUCHE YM g5l BC  mpgilE WD mpgliig SZ #WiVli&E SC #iiLAl)E XJ

LRE R IX 0.175

ZHTCHE YM 0.088 0.168

ZHiE)I| BC 0.168 0.147 0.129
ZRIRE WD 0.159 0.119 0.126
ZHGISE SZ 0.194 0.128 0.135
WivLi% & SC 0.007 0.179 0.114
WOLAlE XT 0. 020 0.188 0.074
S CH 0.360 0.371 0.340

0.053

0.068 0.039

0.187 0.179 0.213

0. 160 0.151 0.192 0.043

0.394 0.401 0.431 0.379 0.346
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B3 ETHESMBIBLBRABERELSN
Fig.3 Clustering analysis of natural populations

based on neighbor-joining analysis
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Fig.4 STRUCTURE analysis of T. ciliata var. pubescens natural populations(K =5)
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Fig.5 Relationship between number of sampling individuals in SZ population and captured allelic
number and gene diversity
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Fig.6 Relationship between number of sampling individuals in YF population and captured

allelic number and gene diversity
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number and gene diversity
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Discussion on Genetic Diversity and Sampling Strategy of Natural
Toona ciliata var. pubescens Populations

LIU Jun', QIAO Wei-yang , QIU Yong-bin’ , LIU Xue-song’ , CHEN Ri-hong’ ,
ZHONG Zhi-zhen’ , YU Feng’ , JIANG Jing-min'
(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China; 2. Kaihua County Forest Farm,
Zhejiang Province, Kaihua 234300, Zhejiang, China; 3. Forest Bureau of Jiande City, Zhejiang Province, Jiande 311600, Zhejiang, China)

Abstract : [ Objective | To study the genetic diversity and sampling strategy of natural Toona ciliata var. pu-
bescens populations and provide references for protecting their genetic diversity as well as collecting and preser-
ving germplasm resources. | Method | Nine natural populations of 7. ciliata var. pubescens were collected in its
distribution zone. The population genetic diversity, spatial autocorrelation analysis were conducted with 8 micro-
satellite markers. Simulated sampling methods were used to develop sampling strategy of natural 7. ciliata var.
pubescens populations. [ Result]| The results showed that the average number of alleles were 7.5. The mean ex-
pected heterozygosity and polymorphism information index (PIC) was 0.643 7 and 0. 636 0, respectively. The
average coefficient of genetic differentiation ( Gy ) among populations was 0.290 7. For genetic diversity sam-
pling strategy of T. ciliata var. pubescens, a formula for determining the proportion of genetic diversity was found
using G, and number of populations: 1 — (G¢)" ™", where n means the number of populations. Therefore, when
four natural populations, which from Ceheng of Guizhou Province, Suichang of Zhejiang Province, Xianju of
Zhejiang Province, and Shizong of Yunnan Province, were selected for conservation and sampling, 97.5% of ge-
netic variation was captured. The population with higher average coefficient of G4 among other populations was
chosen. The mean allele number and genetic diversity increased with the increase of sampling individual in Shi-
zong population from Yunnan Province, Binchuan population from Yunnan Province, and Yifeng population from
Jiangxi Province by using captured curve. When sampling individual in a population reached 15, total alleles and
99.5% genetic diversity were captured. So more than 15 individuals should be sampled when germplasm of T.
ciliata var. pubescens were conserved and sampled. Similarity relation existed among individuals within a distance
of 300 —520 m. There were great differences among individuals over this distance range. The distance among in-
dividuals was beyond 520 m when sampling in natural populations. The number of sampling populations, coeffi-
cient of genetic differentiation among populations, sampling individual number in population, and the distance a-
mong individuals could affect the genetic diversity of sampling populations. [ Conclusion | The number of sam-
pling populations, coefficient of genetic differentiation among populations, sampling individual number in popula-
tion and the distance among individuals could affect the genetic diversity of sampling populations. It is suggested
that the sampling strategy for of natural Toona ciliata var. pubescens populations is 4 sampling populations, at
least 15 individuals in each population and more than 520 m intervals among individuals in a population.
Keywords: germplasm resources; conservation genetics; Toona; genetic variation; coefficient of genetic differ-

entiation
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