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Genetic parameters of Betula platyphylla provenances due to sample size

BI Zhihong, WEI Minjing, LIU Yingying, YANG Chuanping, WEI Zhigang

(State Key Laboratory of Forest Genetics and Breeding, Northeast Forestry University, Harbin 150040, Heilongjiang,
China)

Abstract: Population genetic parameters, one of the main constituents of population genetics, and the size of
estimated values are influenced by the number of population samples. In this study Betula platyphylla
(birch) from Cap Mountain Experimental Forest Farm’s Provenance Testing Forest was chosen as the experi-
mental object and sequence related amplified polymorphism (SRAP) technology was used for analysis. Re-
sults showed that genetic parameters with different sample sizes had different effects on birch. Genetic varia-
tion, population of birch groups, and the percentage of polymorphic numbers within populations influenced ge-
netic parameters. Influence from genetic variation and genetic parameters between groups was strong, but total
numbers, polymorphic numbers, and gene flow were not affected. When the sample size was greater than eight,
genetic variation amplitude of the birch source was greater than that of the provenances; when the sample size
was four, genetic variation was greater than the source of genetic variation among provenances for different
samples. For genetic relationships of different provenances with sample size greater than eight, 15 kinds of
source clustering results were basically the same. However, with a sample size of four, clustering results did not
reflect the evolutionary relationship between birch groups. Also, 11 birch samples were found to have a poly-
morphic number that was 98.5%. [Ch, 4 fig. 3 tab. 23 ref. ]
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1 (sequence-related amplified polymorphism, SRAP)FRiCEE S, LI, d FHEEEGEME . WK, IEE
. g TIPSR S 2 o FAEWS KGR, Ol #2146 E Arachis hypogaea, 3% Brassica
napus SERLY)S VI B0 ST IR LS E VI L L B . E SRR L S R v RS T . (K Betula
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Figure 1 Detection of Betula platyphlla genomic DNA using B2 @ SRAP 514 (me2em3) &) if i&

Figure 2 Primer selected for SRPA of B. plaryphlla

agarose gel electrophoresis

&1 SRAPS3|#F7%l
Table 1 primer sequences of SRAP

519 %4 Bk Fe3(5'—3") 519 4 B J7 51 (5'—3")
mel TGAGTCCAAACCGGATA eml GACTGCGTACGAATTAAT
me2 TGAGTCCAAACCGGAAT em2 GACTGCGTACGAATTTGC
me3 TGAGTCCAAACCGGAAG em3 GACTGCGTACGAATTGAC
me4 TGAGTCCAAACCGGTAA em4 GACTGCGTACGAATTTGA
me5 TGAGTCCAAACCGGTCC emS5 GACTGCGTACGAATTAAC
me6 TGAGTCCAAACCGGTGC em6 GACTGCGTACGAATTGCA
em7 GACTGCGTACGAATTCAA em§8 GACTGCGTACGAATTCTG
em9 GACTGCGTACGAATTCGA eml0 GACTGCGTACGAATTCAG
emll GACTGCGTACGAATTCCA

22 AMMEBEARHAYEGENEETRESFL

FIF 17 X SRAP 51943 6 f0 2 4, 8, 12 F1 20 AREAAAR B (I HESE 15 ASFEIE T 97 38 )5 40 #r
JEFIFH POP gene #AFIHHE 5 Bt S8, 3 2 R A [FREA B i i (I MERE IR 5t 1% Z R4 S 800 P B01ME .
SRR BEARRGEARE, KWt SECE BB — 8 22 5 o X ULWIREAS B0 X MR AR Y st 1%
SHEAGEA —ERE W, WS BEARREARCR BN 4, 8, 12, 16 FI 20 Bf, S FER M L5065 5 51 0
129, 132, 133, 133 #l 134 4>, L0705 A 35K 95.56%~99.26% ., - 3545 5 K %l 1.955 6~1.985 2,
BN IE Bl 1.420 7~1.427 0, Nei’s $55019 725 2h 36 Bl 0.256 9~0.259 3, Shannon 45 %k 19745 2 75 Fl
7 0.400 8~0.404 1, #E—L M K, FEARBEARRGE ST, & 0sHE S50E 5 B R R IR oK,
WY BERREAR SR N 4 BF, LRI R] 135 A5, Kb ZAMAE 129 4, S50 S EHS Rk
95.56% . Z AN A FN 17.78%~52.33%, VY5 H I ECy 1.177 8~1.533 3, A 3SF AL ECh
1.112 6~1.356 6, Nei’s 850114725 3 Bl 24 0.066 0~0.205 9, Shannon $8 %k 148 207 Bl & 0.098 3~0.304 2,

K2 TEARFHEGENBRESHLER
Table 2 Comparison of different sample size estimation for genetic parameters
BEURREA THEME ARENSE Nei’s JEFE Shannon’s f§ 248 ZAMM AMRIE AEERSE BERILE Bk
B P %A~ PEA SRR B2RMERRE (al A0%% N N2 R 2R

4 19556 1.424 1 0.259 3 0.404 1 129 95.56 02612 01248 05223 04574
8 1.977 8 1.420 7 0.257 4 0.402 1 132 97.78 02574 01514 04119 07139
12 1.9852 1.422 0 0.256 9 0.400 8 133 98.52 02569 01608 03742 0.8363
16 1.985 2 1.425 8 0.258 0 0.401 8 133 98.52 02580 01671 03526 09181

20 1.9852 1.427 0 0.259 1 0.403 6 134 99.26 0.259 1 0.1707  0.3409 0.966 5
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Figure 3 Different number of samples for 15 birch provenance clustering map
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