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Genetic diversity in three Pinnus massoniana populations in differ-
ent elevations and its relationship with ecological factors

LI Dan,PENG Shao-Lin  (South China Institute of Botany,Chinese Academy of Sciences,Guangzhou 510650,
China)

Abstract : High genetic diversity was found in these populations,and the sum of SSD was 8164. Genetic di-
versity in three Pinus massoniana populations of different elevation was determined by means of RAPD and
they were 7.48,7.40,7.03. The differentiation level among populations was low. Less than 2% of genetic
diversity was attributed to the differentiation among the populations while more than 97% resided within
the different populations. Correlation analysis shows a significant relation between genetic diversity and to-
tal nitrogen (P<C0. 05) ,and no significant relation was observed between genetic diversity and other ecolog-
ical factors. Thought the genetic distance among the populations was very small,there was a significant re-
lation between it and the distance of elevation.
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Table 1 Ecological variables in three Pinus massoniana populations

L1 L2 L3
Ecological variables

Altitude (m) 200 520 830
Aspect DN20° E EN10°

Slope 40° 40° 30°

pH  pH value 4.7 5.4 5.3
Total nitrogen( %) 0.102 0.153 0.329
Total phosphorus(P,O; %) 0. 047 0. 053 0. 046

12.0 4.8 1.5

(Number in population/100m?)

Community type

Pinus massoniana forest

Population pattern

Contagious distribution

Evergreen broad-leaved
Pine and broad-leaved forest
forest

Tend to random distribution Random distribution

2.1.1 L1.L2.L3 3, L1
L2 L1, L3 . 3 (Hpp ™) 7.3058,
(Hy)  7-4610,Hp* /Hy  0.9792,(Hy—Hyop* )/H,,  0.02089(  97.92%
, 2.08%)C  3a); SSD 8164.116,
99.17% , Dst 0.008C 3b), s
2.1.2 L1.L2 4, L1.L2.L3
2.2
2.3.1
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Table 2 Result of RAPD on leaves of 30 Pinus massoniana in 3 populations with 8 primers
G+C

Primer Sequence G+C number Amplified bands Heterozygous bands

S191 AGTCGGGTGG 7 19 10

S198 CTGGCGAACT 6 10 8

S226 AGGCCCAGGT 7 25 14

S237 ACCGGCTTGT 6 9 8

5238 TGGTGGCCTT 6 9 8

S446 CCACGGGAAG 7 10 9

S447 CAGCACTGAC 6 10 8

S461 GTAGCACTCC 6 8 6
> 100 71
2P 100 71

2000 —P

joa0 —

00 —

M 16 17 18 19 20 I 22 21 24 1% ab 17 i | 9 10

1 S191  RAPD
Fig. 1 Segregation of RAPD bands amplfied with primer S191
M. ;1~10.1L1 10 DNA 511~20:1L2 10
DNA 321~30.L3 10 DNA
M : Molecular weight marker;1~10: Amplified bands from leaves of 10 P. massoniana in 1.1 population;11~20:
Amplified bands from leaves of 10 P. massoniana in 1.2 population;21~30:Amplified bands from leaves of 10 P.

massonianan in 1.3 population
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Fig. 2 100 steady bands screened out from RAPD on leaves of 30 P. massoniana in 3 populations with 8 primers
1: Marker;2:S191;3:S198;4:522635:5237;7:5446;8:5447;9:S461
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Table 3 Genetic diversity within three Pinus massoniana )
Hamrick s
populations (a:Shannon diversity information
index;b:Euclidean quotiety) X ’ '
9
L1 L2 L3 21,221,
Population
)
Hyop 7.4832 7.4011 7.0332 -
( 200~ 830m),
Hyop* 7.3058
’ ;\2:‘
H, 7.4610
., ( )
Hyop* /Hegp 0.9792
(Hy—Hypop™ )/ Hyy 0.0208 4 (Euclidean )
() Table 4 Genetic distances between 3 Pinus
massoniana populations (Euclidean quotiety)
SSD Dst
Var. scal. Ve VP(%) L1 L2 L3
8164.116 5.3402 99.17 0. 008 L1 0. 0000
Among pop.
L2 —0. 0002 0. 0000
L 44.007 0.0443 0. 82
Within pop. L3 0. 0001 0. 00051 0. 0000
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Table 5 Relationship between genetic diversities within Table 6 Relationship of genetic distances between 3 Pinus

3 Pinus massoniana populations and ecological factors massoniana populations and geographical distances (altitude

distances)

Ecological variables Relationship quotiety Li~L2 12~L3 L1~L3
Altitude (m) —0. 93568
Aspect 0. 640953 ‘ ‘ 320 310 630
Slope 0. 98522 Altitude distances
pH  pH value —0.53397
Total nitrogen( %) 0.99905 Genetic distances —0.0002 0.0001  0.0051
Total phosphorus (P,05%) 0. 465246 between populations
0. 845816 o A 0. 996968 *
(Number in population/100m?) Relationship quotiety
3 3 s
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