2003, 16(4) : 488~ 494

Forest Research

1

: 1001- 1498 (2003) 04 0488-07

A, LRI, e, wiEe
(1. , 100091; 2. . 100083; )
3 ; 100091; 4. , 450044)

1 S722.3 A

2 g Ny =N
A R B 7R L AR Al B 7 vk

(gene flow) ,

[1]
[2]
D (2 4 ’
[2.5.0]
[7.8]
( Pinus elliotii Engelm. ) ( Pseudotsuga menziessii (Mitbel) Franco)! !
, 50~ 100 m
: 2002 0425
(97002208)

(1970—), . .



4 489
20 80 [11~15]
( Picea abies (L.) Karst) (16 ( Ficus)
[17] [18] . [19]
( Gyclobalanopsis glauca (Thunb. ) Oerst. )
20 90 , DNA PAPD, AFLP, SSR
’ ’ [20,21]
, (Paternity analysis) 222
C ) ,
[24,25] ’
[26] 3
the Exclusion Probability, EP), L] M er?d
y
Meagher and Thompson! '
Marshall 2® R
, ’ , , ’ Devlin !
[17,30~ 33] ’
2 [ W 7R AR ARBF R ER AR SOR AT LB BT O R R R R
50% ,
’ [35]
(236 Mulled " 120 a
( Pinus sylvestris Linn. ) ,
Shen 'Y
, 10 m 10~ 20 m
Yazdani'®! 100 :
) Prat > 3
, 20~ 30 m
[40]
30m Lindgren [*!l



490 16

B 2

(4 ( Pinus tabulag’amis Carr. ) ,
49 7 (GOT LAP ACP SKD PGM IDH PGD) 9 ,
48 ,
( n, 1 ,2 352 , 98 7
0.5% 2.6% 9.7%; 43 2 21% 7. 7%
1.1% 5 , 31.8%,6
, 601 , 25.6%, , 50% 5~ 6
2
2 2
1 49 9
# 0 131714102 1 144 02917127 0 1 27# 212 15197 2 0 40# 01515196 1 1
2# 0241415112 0 1s# 000 9 1817 4 1 28% 001 715214 0 41# 023 819115 O
3# 0231217122 0 16# 002 51414120 29 017 12205 3 0 42# 058 1149 1 0
44 001 31614140 17 007 18146 3 0 30# 212 15197 2 0 43 03417155 4 0
5# 006 141512 1 0 18 004 141012 8 0 31# 016 20128 0 1 44# 017 15177 1 0
6# 051312152 1 0 19 002 8 1817 3 0 32# 001 814197 0 45 006 1221 7 1 1
T# 000 6 15189 0 206 035 16149 1 0 33% 039 12138 3 0 46# 238 17107 1 O
8# 01321175 01 21 238 17106 2 0 344 000 5121414 3 47 000 1 9154 9
o# 0311017143 0 22# 028 15146 3 0 35 017 1414111 0 48 037 8 1511 2 1
10# 01414151310 23 007 1215104 0 36# 004 815135 1 50# 004 81714 5 0
1n# 21215187 2 0 24 011014157 1 0 37 026 717124 0
R# 00514169 3 1 25 004 1019123 0 38 238 17106 1 0
B# 01022126 00 266 000 2 8 18155 39% 026 18183 1 0
2 2 2
[22]
(EP ) Ep Adams! ¥
s EP « S”
, 2 0.5, ,
, 12 90% EP
2 79
90% EP, 17 99% EP , ,
2 2
, 13 90% EP
12 , FP
[ 40]

. 36%~ 52% ,



4 : 491

, RFLPs, RAPD  SSR )
EP “ K ( Quercus
spp. ) # « ” (Abies alba Mill. )™
l44J 2 2
, [ 35,45] ’
3 4 FIIDEMARBERRXAL T LR ZE
, DNA RAPD, AFLP, SR ,
’ ( Fl'
as) ( Quercus macrocapus Michx. )! 321 Persoonia mollis L46. 471
(Abies mariesii Mast. )! ™ (4] ( Pinus radiata D. Don)'*”
Dow and Ashley “ ” (Microsatellites) , , 100
, 62 58
« ” 3 %2
, 57% ,
75 m 3 2 , 2
50 m
[30, 50, 51]7
, DNA )
[52]
’ ’ 19
( Gyclobalanopsis glauca (Thunb.) Oerst. )
[40]



492 16

[ 1] Ledig F T. An analysis of methods for the seledion of trees from wilds stands[ J |. Forest Sci, 1974, 20(1): 2~ 16
[2] Levin D A, Kerster H W. Gene flow in seed plants[J ]. Evol. Bibl, 1974, 7(1): 139~ 220
[ 3] Hamrick J L, Schnabel A. Understanding the genetic structure of plant populations; some old problems and a new approach[ A]. In:
Gregorius H R. Lecture Notes in Biomathematics 60: Population Genetics in Forestry[ R]. Springer Verlag, Bedin. 1985. 50~ 70.
[4] Adams W T, Bikes D S, Erickson V J. Using genetic markers to measure gene flow and pollen dispersal in forest tree seed orchards
[A]. In: Wyatt R. Ecology and Evolution of Plant Reproduction: New Approaches| R]. Chapman and Hall, Nev Yok, 1992a
[ 5] Ties S A. Agents concerned with natural crossing com|[ J]. Agron J, 1953, 45 3): 481~ 484
[ 6] Sindu A S, Singh S. Studies on the agents of cross pollination of cotton[ J]. Indian Cotton Grow Rev, 1961, 15(3): 341~ 353
[ 7] Schlising R A, Turpin R A. Hummingbird dispersal of Ddphinium cardinale pollen treated with radioadive iodine[ J]. Am ] Bot,
1971, 58(3):401~ 406
[ 8] Reincke D C, Bban W L. Pollen dispersal in natural populations: amethod for tracking individual pollen grains|[ J]. Syst Bot, 1979,
4(2): 223~ 29
[9] Wang C W, Perty T O. Johnson A G. Pollen dispersion of Slash Pine( Pinus elliotii Engelm. ) with special reference to seed orchard
mangeanent| J]. Sil Genet, 1960, 4(1): 78~ 86
[ 10] Silen R R. Pollen dispersal considerations for Douglas fif J]. J Forestty, 1962, 60(6): 790~ 795
[ 11] Miller Starck G. Cross fertilization in a conifer stand inferred from enzyme gene markers in seeds| J|. Si Genet, 1977, 26(2): 223
~ 226
[ 12] Takahata N, Slatki M. Mitochondrial gene flow|[ A]. Proceedings of the National Academy of Sciences of USA[ C]. 1984, 81(12):
1764~ 1767
[ 13] Meagher T R, Thompson E. The relatoionship between single parent and parent pair genetic likelihoods in genealogy reconsgrudion
[J]. Theor Pop Biol, 1986, 29( 1): 87~ 106
[ 14] Ellsrand N C, Gene flov among seed plant populations[ J]. New Forests, 192, §(2), 241~ 25
[ 15] Milligan B G, MM wrray K C. Dominant vs codominant genetic markers in the estimation of male mating success| J] . Mol Ecol, 193,
2(2): 275~ 283
[ 16] Finkeldey R. Homogeneity of pollen allele frequencies of single seed trees in Picea abies (L.) Karst. Plantations[ J]. Hered, 195,
74(3): 451~ 463
[ 17] Nason J D, Herre E A. Hamrick J L. Patemity analysis of the breeding structure of stranger fig populations; evidence for substantial
long distance wasp dispersial[ J|. J Biogeogra, 1996, 23(4): 501~ 512
[ 18] Stacy E A, Stacy E A, Hamrick J L, et al. Pollen digpersal in low - density populations of three neotropical tree species[J]. Am Nat,
1996, 148(2): 275~ 298
[ 19] R . [JI. , 2000, 18(3):174~ 180
[ 20] McMauley D E. The use of chloroplast DNA polymorphism in studies of gene flow in phnts[ J]. Trend Eol Evol, 1995, 10(2): 198
~ 202
[21] LattaR G, Linhat Y B, Flek D, etal. Direct and indirect estimates of seed versus pollen movement within a population of ponderosa
pine[ J]. Evol, 198, 37(1): 9~ &
[ 22] Meagher T R. Analysis of paternity within a natural population of Chamadirium Leuteum . 1. Identification of most likely male parents
[J]. Am. Nat, 196, 128(2):199~ 215
[23] Smow A A, Lewis P O. Reproductive traits and male fertility in plants —Empirical approaches[ J]. Amn Rev Ecol Sys, 193, 24(2):
331~ 351
[24] Adans W T, Birkes D S. Mating pattems in seed orchards[ A]. In: Proc 20th South For Tree Improv Conf] C], Charleston, South Car
olina, 1989, 75~ 8



4 : 493

[ 25] Wheeler N C, Jech K S. The use of electrophoretic markers m seed orchard research[ J]. New Foress, 1992 6(2): 311~ 328

[26] R . [J]. , 2001, 25(1):166~ 174

[27] Chakarborty R, Meagher T R. Smous P E. Parentage analysis with genetic markers in natural populations. 1. The expected proportion
of offspring with wnambiguous paternity[ J]. Genetics, 1988, 118(3): 527~ 536

[28] Marshall T C, Shte J, Kruuk L E, et al. Statigtical confidence for likelihood based paternity inference in natural population[ J]. Mol
Ecol, 1998, 7(5): 639~ 655

[29] Devlin B K, Roeder K, Ellstrand N C. Fractional patemity assignment, theoretical development and canparision to other methods[ J] .
Theotetical and Applied Genetics, 1988, 76(3): 369~ 380

[30] Chase M, Kesseli R, Bava K. A microsatellite markers for population and conservation genetics of tropical trees| J|. American Joumal
of Botany, 1996, 8(1):51~ 57

[31] Dow B D,Ashley M V. Microsatellite analysis of seed dspersal and parentage of saplings in Bur oak, Quaais maaocapalJ]. Theor
Appl Genet, 1996, 9I(1): 137~ 141

[32] Dow B D. Ashley M V. High levels of gene flow in Bur oak revealed by paternity analysis using microsatellites[ J]. JHered, 1998, 89
(1): 62~ 70

[ 33] Krauss S L. Complete exclusion of nonsires in an analysis of patemity in a natural plant population using amplified fragment length poly
morphism( AFLP) [ J]. Mol Ecol, 199, 8(2): 217~ 226

[34] Smith D B, Adans W T. Measuring pollen contamimaton in clonal seed orchards with the aid of gendic markers[A]. In: Proc 17th
Southern Forest Tree Improvement Conf[C]. Georgia, 1983, 69~ 77

[35] Neale D B. Population genetic sructure of the Douglas fir shelterwood regeneration system in southwest Oregon[D]. Oregan State U~
nv, Cowallis, Oregon, USA 1984

[ 36] Whitehead D R. Wind pollination: sane ecological and evolutionaty perspedives| A]. In: Real L. Pollination Biology[M]. New Jer
sey: Princeton University Press, 1983, 97~ 108

[37] Shen H H, Rudin D, Lindgren D. Study of the pollinated pattem in a Scots Pine seed orchard by means of isozyme analysis[ J]. Si
Genet, 1981, 30(1):7~ 15

[ 38] Yazdani R, Lindgren D. Stewart S. Gene dispersion within a population of Pinus sylvestris [ J| . Scand J For, 1989, 4(2): 295~ 306

[39] Prat D. Mating systen n Pseudotsuga menzessii seed ordhard: Effective pollen distribution[ J]. Am Sci For, 1995, 52(2): 213~ 22

[ 40] s R .. [J]. ,2001, 25(2): 165~ 173

[41] Lindgren D, Ladislav P, Shen X H, et al. Can viable pollen cary Scots pine genes over bng digances? [J]. Grama, 195, 34(1):
I~ 6

[42] Lexer C, Streiff R, Steinkellner H, et al. Vaterschaftstests fiir Bilune mit Mikrosatellie] J]. Oesterr Fostztg, 1997, 108(1): 43~ 44

[43] Ziegenhagen B, Scholz I, Madaghiele A, et al. Chloroplast microsatellites as markers for patemity analysis in Abies alba[J]. Can J
For Res, 198, 2§(2): 317~ 321

[ 44] Broyles S B, Wyatt R. Effecive pollen dspersal in a natural population of Asd gias exaltata: the mfluence of pollinator behavior, ge
netic similarity, and mating success| J]. Amer Nat, 1990, 138(9): 1239~ 1249

[45] Hamrick J L, Mwawski D A. The breeding structure of tropical tree populations[ J]. Plant Species Biol, 1990, 5(1): 157~ 165

[46] Krawss S. L. Peakall R. An evaluation of AFLP fingerprinting technique for the analysis of patemity i natural populations of Persoonia
mollis ( Proteaceae) [ J]. Aust J Bot, 1998, 46(3): 533~ 546

[47] Krauss S L. Pattems of mating in Persoonia mollis ( Proteaceae) revealed by an analysis of paternity using AFLP: implication for wm
servation[ J]. Aust J Bot, 2000, 4§ 3): 349~ 356

[ 48] Tsumura Y, Taguchi H, SuyamaY, et al. Geographical cline of chloroplast DNA vanation in Abies mariesii[ J] . Theor A ppl Genet,
194, 89 6): 922~ 926

[49] Kent J, Richardson T E. Fliorescently labeled, multiplexed chloroplast microsatellites for higlr throughput patemity analysis in Pinus
radiate| J]. New Zealand Joumal of Forestry Science, 1997, 27(3): 305~ 312



494 16

[ 50] Nason J D, Hamrick J L. Reprodudive and genetic mnsequences of forest fragmentation: two studies of neotropical canopy trees| J] .
Joumal of Heredity, 1997, 88(2): 264~ 276

[ 51] Aldrich P,Hamrick JL. Reproductive dominance of pasture trees in a fragmented tropical foret mosaic| J|. Science, 1998, 281(1):

103~ 105
[52] Vincent T G. Radiata pine tree breeding J]. New Zealand Tree Grower, 1997, 18(1): 21~ 24

Advances in Gene Flow and Paternity Analysis of Forest Population
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Abstract: Gene flow is an important fador influencing the genetic structure of plant populations. Paternity anal-
ysis can be used to measure gene flow diredly, it culd provided the foundation for understanding the degree of
gene flow among populations or generations and the sexual seledion fitness, for guidance to the designation and
management for seed orchard . The advances of gene flow and paternity analysis in forest population recent years
were reviewed, and the limitation of paternity analysis making use of enzyme marker in a seed orchard was dis-
cussed.
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