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Abstract: Guangxi Tongmian is an important superior provenance region of masson pine in China. The distribution area
of this provenance had reached 15 600 hm’. It had a high-quality and rich genetic resources of masson pine, and made a
great contribution to the genetic improvement of masson pine. Over the last 30 years, natural resources of masson pine in

this region have suffered serious damage. To understand the genetic diversity of natural germplasm resources of masson
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pine in this area, SSR molecular markers were used to analyze the population genetic structure of masson pine in Tong-
mian region. The results showed that 53 alleles were identified by 16 pairs of SSR primers in 285 samples, and the poly-
morphism rate was 100%. The mean number of alleles (N, ), the mean number of effective alleles (N, ), Shannon’s in-
formation index (7), observed heterozygosity (H, ), expected heterozygosity ( He) were 3.31, 1.68, 0.64, 0.35 and
0.36. This showed that the Tongmian population still maintained high level of genetic diversity. Analysis on genetic struc-
ture of each stand in Tongmian population showed that coefficient of genetic differentiation ( Gsr ), fixation index ( Fsr)
and gene flow(N,,) were 0.049, 0.072 and 3.21. The genotype distribution was closer to Hardy-Weinberg equilibrium,
and had no significant heterozygote excess or shortage. In Tongmian population, most genetic variation mainly existed
within the stand, and no significant genetic differentiation existed among stands. The gene flow in it was smooth. Mean-
while, the genetic diversity of the four stands in the core region was lower than genetic diversity of three stands outside
the core region. This indicated that the core region of Tongmian provenance suffered more serious man-made damage. In
order to protect the natural updating and natural genetic improvement ability of the natural populations of masson pine in
this area, we should pay attention to the scientific management of natural forest. On the one hand, genetic resources
should be collected and large-scale germplasm resources should be established. On the other hand, we should establish
special nature reserve and prohibit illegal felling, final felling, illegal resin tapping and excessive seeding for the natural
population like Tongmian which has large distribution area, high utilization value and no serious damage at present. The

results of this study have important reference value for the research and protection of the natural germplasm resources of

masson pine.
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Table 1  Sample information of the Tongmian natural populations

. ) S e -

G REHLA IR R REEAR (F)
. . . . . Altitude Sampling number

No. Sampling location Latitude and longitude
(m) (plant)

T-T™ AR & Ha A s 21°48'19.94" N, 107°18'31.90" E 700 34
Tongmian Village, Tongmian Township

T-JDA T B & & T 21°46'56.88" N, 107°15'32.26" E 600 30
Jida Village, Tongmian Township

T-QQ T ELHAAG & 253 A 21°49'47.47" N, 107°17'43.04" E 400 34
Qinging Village, Tongmian Township

T-NP TH B S TR A 21°53'55.14" N, 107°16'6.04" E 650 34
Nabu Village, Tongmian Township

T-NX T BB 2 AR A 21°46'40.24" N, 107°19'19.28" E 450 30
Naxu Village, Tongmian Township

T-NL TR £ IRARR 21°43'49.57" N, 107°23'22.41" E 650 33
Nali Village, Tongmian Township

T-JDU T BARAR 2 0 21°48'39.19" N, 107°16'45.51" E 500 30
Jidu Village, Tongmian Township

T-GJ T W ELAAR & A8 H0R 21°45'56.38" N, 107°17'12.76" E 800 30
Gongjing Village, Tongmian Township

T-TX TR £ SRGAS 21°59'21.59" N, 107°28'57.53" E 450 30

Tuoxiang Village, Na’ nan Township
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Fig. 1 Electrophoresis of SSR fragments amplified with primer PF463 for Tongmian populations
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Fig. 2 Sampling location distribution of Tongmian natural populations

H 4% ( Percentage of polymorphic loci, PPB) ; (2) WM
I 55 437 £ R 5 H (Observed number of alleles, N, ) ;
(3) BREFNIF B H (Effective number of alleles,
N.) (Hartl et al, 1989) ; (4) Shannon 2 £ M $8 %k
(Shannon’ s information index, /) ( Shannon et al,
1949) ; (5) WL Z% & JE ( Observed heterozygosity,
H,);(6) B34 & (Expected heterozygosity, H. )
(Nei et al,1973) ; (7) Wright [ % 45 %1 ( Fixation In-
dex,F) AKX 1-Fir=(1-Fis) (1-Fsp) 53345 H
Fis Fp Al Fsr( Wright et al,1973);(8) BEARBAE
ZHEVE(H,) 5 (9) FER N - 34 38t 4% Z 0 (H,) 5
(10) A 18] (9 438 A ZREPE (Do, Dy =H = H.) ;
(11) 8L 7 R Gsr, Gsv=(H —-H,) / H\);
(12) Nei’ s #p #E 5t 1% 15 55 ( Genetic distance, GD)
(Nei et al, 1972); (13) % A ¥i ( Gene flow, N, )
(Slatkin et al,1989)
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Table 2 Genetic diversity of 16 SSR loci within

Tongmian natural populations of P. massonian

i WEEAEAL AR Shannon U] pURIL]
Lo SEREE REREEC FERIMER ReE Al
Na Ne I H, He

PJ239 4 1.66 0.65 0.19 0.40
pJ247 3 1.51 0.60 0.25 0.34
PF322 2 1.46 0.49 0.39 0.31
PF 402 4 2.44 1.05 0.34 0.59
PF 408 5 1.61 0.70 0.44 0.38
PF 463 5 1.74 0.81 0.23 0.42
PF 569 4 1.41 0.55 0.31 0.29
PF 615 4 1.24 0.43 0.21 0.19
PF 620 3 1.65 0.69 0.49 0.39
PF 648 3 1.38 0.47 0.32 0.27
PF 653 3 2.70 1.04 0.79 0.63
PF 727 3 1.20 0.34 0.18 0.17
PF 742 2 1.34 0.42 0.29 0.25
PF 764 3 1.18 0.31 0.16 0.15
PF 784 3 2.65 1.03 0.45 0.62
PF 793 2 1.69 0.60 0.57 0.41
-y 3.31 1.68 0.64 0.35 0.36

Mean

(0.71) , FEZG B L, AW A5 B (H, ) b /2
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Ao FisfERNIEUL 286G F 6, Fis (8 R 710 B 4%
G, METRREI FisERT DVE ) B A
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2.3 AR S EMREEEEE S

HR A Z 107 9 3 AT B0 A5 1 A A A A 1) S a4
ZFEE (Hr) 3 0.36, M3 T2t Z 861 (Hs)
H 0.35 M5 [t 4% ZAEPE (D) 24 0.019, 35t f%
ML REL(Gsr) A 0.049 , B A3 [8] 19 38t 4% A8 57 o
AR 4.9% , AR F-statistic 73 1 #) 16 41 f5
Fsr FRER 0.072, 35 &8 s Hial A 2 R A 1) st A%
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Table 3 Genetic diversity among nine natural populations

pUE 22 A% Shannon 3 =

Wk w6 se e oo BT FE

. Y A A fBH
Population  Z& R B4

N, Ne I H, He Fis

T-GJ 2.56 1.63 0.54 0.33 0.32  -0.049

T-JDA 2.44 1.55 0.53 0.37 0.33 -0.073

T-JDU 2.25 1.53 0.46 0.23 0.28 0.09

T-T™ 244 148 047 027 028  0.019
T-NP 260 172 061 037 037 —0.055
T-NX 263 169 06 04 037 -0.064
T-NL 263  L72 062 04 038 —0.079
T-QQ 256 174 061 037 037 —0.045
T-TX 263 177 064 042 04  —0.035
T4 253 165 056 035 034 -0.032
Mean

3 W54

3.1 SEMEBEFIEE SN

I RN SR U BRI A A IR K AR Bl 71
KA R o TAE B VR R A 2 AR AR b
HIPREE , S AN RARBHA TR T & s 2 5
MRAEAIETE 1 43 BT 4 5L, vT AR A 5 R ISR 4
[ Shannon Z £ P48 80 (1) 2 0.64, WL 2% 5 )&
(H,)H 0.35, WIEAA B (H. )l 0.36, Wright [& %
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Table 4 Fs-statistic and gene flow of Tongmian populations

WHEN YL S Biid L

A= = SIS TR

Fis Fir Fst
239 0.485 0.525 0.076 3.022
247 0.234 0.273 0.051 4.640
322 -0.309 -0.238 0.054 4.380
402 0.394 0.431 0.060 3.892
408 -0.233 -0.158 0.061 3.872
463 0.378 0.455 0.124 1.761
569 -0.238 -0.072 0.135 1.605
615 -0.186 -0.080 0.089 2.557
620 -0.629 -0.261 0.226 0.857
648 -0.202 -0.187 0.012 20.665
653 -0.344 -0.264 0.059 3.961
727 -0.124 -0.090 0.030 7.993
742 -0.166 -0.137 0.025 9.955
764 -0.094 -0.077 0.016 15.853
784 0.242 0.283 0.055 4.282
793 -0.435 -0.397 0.026 9.228
I -0.039 0.036 0.072 3.210
Mean

FEEL (F1s)-0.032, X458 T T/ 55 (2006)
FH IR TR 5 v % 50 A6 5 B A K SR e 1k 1) F 5% 465
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87 N N B w7 s o =1 B S PR b i 7 B [ L B e
7R BT A A3 2 F8 B 46 S (E AR /N T 0.1, 1A
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