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Abstract; Seven progeny populations of hybrid pollination were obtained by taking five individuals of
Magnolia officinalis Rehd. et Wils. collected from Suichang of Zhejiang as female parents, and
populations of M. officinalis collected from Pan’ an and Fuyang of Zhejiang, Fenyi of Jiangxi and
Yuanling of Hu’ nan as male parents. And five female parent individuals were free pollinated and five
progeny populations of free pollination were obtained. On this basis, genetic diversity of parent
populations and progeny populations of hybrid and free pollinations of M. officinalis were analyzed by SSR
marker technology. The results show that length of bands amplified by 13 pairs of SSR primer are 105-
297 bp, 54 alleles are detected totally, and observed and effective allele numbers at each locus are 4.2
and 2. 6, respectively. Overall, genetic diversity of progeny population of hybrid pollination is the
highest, averages of its Shannon diversity index (), Nei’ s gene diversity index (h) and expected
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heterozygosity (He) are 1.049 3, 0. 577 3 and 0. 638 2, respectively; genetic diversity of parent
population is slightly lower than that of progeny population of hybrid pollination, averages of its I, h
and He are 1.022 1, 0.559 7 and 0. 601 3, respectively; and genetic diversity of progeny population of
free pollination is the lowest, averages of its I, h and He are 0. 813 8, 0. 480 8 and 0. 530 O,
respectively. Nei’ s genetic distance between parents of seven progeny populations of hybrid pollination is
0.576 2—-1.181 1, and there is positive correlation between Nei’ s genetic distance and genetic diversity
of progeny populations of hybrid pollination, but the correlation is not significant (R=0.392 4). Nei’s
genetic distance and genetic identity among seven progeny populations of hybrid pollination are 0.274 9-
0.804 6 and 0.446 4-0.759 6, respectively. In which, genetic identity among progeny populations of
hybrid pollination from the same male parent is the highest, and the greater the Nei’ s genetic distance,
the smaller the genetic identity. The cluster analysis result shows that at Nei’ s genetic distance 0. 93,
five female parent individuals, three male parent populations, seven progeny populations of hybrid
pollination and five progeny populations of free pollination tested can be divided into three categories, in
which, there is a close relationship between progeny populations of hybrid pollination from the same male
parent and their male parent populations. It is suggested that level of genetic diversity of progeny
populations of hybrid pollination of M. officinalis is obviously higher than that of progeny populations of
free pollination, and is higher generally than that of parents, meaning that hybrid pollination can
accelerate gene exchange among populations and rich population genetic diversity of M. officinalis.

Key words: Magnolia officinalis Rehd. et Wils.; SSR marker; hybrid pollination; genetic diversity;

Nei’ s genetic distance; cluster analysis
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Table 1 Sequence and annealing temperature of primers used for SSR-PCR amplification of Magnolia officinalis Rehd. et Wils.

AL E) SIYITH) (5 —3")

Primer sequence (5'—3")

BRI E/C

No. of primer

1EM 5% Forward primer

Annealing temperature

JZ 1551 #9) Reverse primer

HPO2 GAGCCGAATAAAGAATGA
HPO8 GCATACGATTCATGGGGAGA
HP13 AGAAATAGATCGAACGGAA
HP15 CTCCGACCATAACATAAT
HP16 TCCAAGGAACAGGAAGAA
HP19 ATAGATCGAACGGAACAC
Stm0246 AGTAATTCCCGCTCGTTC
M17D5 AAGCAAAGCCTCCTAGGTC
M15D5 TGCTGCTCGAAGTTCTGAAT
M10D8 GATCGTTGCTGGCTCGC
M10D3 AGCCCTCTATACACGCACACAT
M6D10 GTCTAGTGAGCCGCAAATGG

M6D1 ACTGGAGCAGTGCCTGGATA

ATCTATGGTCCGAAACTA 53.8
AAACGCCTACGAAAAGAT 48.0
GCAAACGCCTACGAAAAG 48.0
TCCGAGGTATTTCCGTGA 51.0
GCAAACGCCTACGAAAAG 52.0
GCAAACGCCTACGAAAAG 52.0
AGGAGAAGGAGGAATGGA 59.0
TCTACGCCTAACAGGTCTGTC 54.0
CGTGCAGTAAATCAGGATGT 52.7
GCCGCCTGGATTATGAA 52.5
CGGAGCTACAAGGAGCAGAATA 51.5
GTGAACAGCTTTCTTGTGAA 51.8
TCGCAACTGCGTGTTCTCAT 54.0
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Table 2 Analysis on genetic diversity of progeny populations of hybrid and free pollinations and their hybrid parent populations of Magnolia

officinalis Rehd. et Wils. based on SSR marker

PEAD ﬁﬂ‘ﬁ W SEALRE IR ARCFAERE WA e Shannon 5#@%5@( Nei’ s %gﬁ‘ﬁ}“éﬁ
Population’) bamilc lNum}iicr ﬁf | fé\lur.nber of Obscrved' Expcctcd' bhannv'm diversity .Nel s gene
number observed allele effective allele heterozygosity ~ heterozygosity index diversity index
Z4 5 2R FARHEAR Progeny population of hybrid pollination
SM1xRL 16 4.2 3.1 0.569 2 0.700 9 1.192 8 0.630 8
SM1xFY 13 4.2 3.1 0.500 0 0.566 5 0.8557 0.503 8
SM2xRL 10 4.0 3.1 0.4615 0.67138 1.1349 0.604 6
SM3xFY 24 2.9 2.3 0.426 9 0.549 3 0.877 0 0.4929
SM4xJX 7 3.8 2.9 0.476 9 0.694 0 1.1320 0.624 6
SM4xRL 5 3.2 2.4 0.3500 0.628 1 0.988 2 0.562 8
SM5xJX 12 3.2 2.7 0.403 4 0.656 6 1.164 8 0.621 6
YA Mean 3.6 2.8 0.455 4 0.638 2 1.049 3 0.577 3
H A2 TAREEA Progeny population of free pollination
Fou 18 2.4 1.9 0.400 0 0.577 8 0.862 5 0.520 0
Fava 13 2.5 2.1 0.230 8 0.3573 0.576 9 0.3215
Fous 10 3.3 2.4 0.3237 0.5375 0.903 4 0.5053
Fous 16 2.8 2.3 0.400 0 0.651 3 0.973 8 0.586 2
Fous 7 3.0 2.5 0.1385 0.526 3 0.7522 0.4712
YI{E Mean 2.8 2.3 0.298 6 0.5300 0.813 8 0.480 8
ZRAZ EAFER Hybrid parent population
JX 22 4.0 3.2 0.407 6 0.594 4 1.089 9 0.570 6
RL 27 4.2 3.1 0.3515 0.603 4 1.109 2 0.5825
FY 15 3.2 2.5 0.276 9 0.578 3 0.9159 0.519 6
SM 5 3.2 2.7 0.2923 0.629 1 0.973 5 0.566 2
YI{E Mean 3.6 2.9 0.3321 0.601 3 1.022 1 0.559 7

D SM1-SM5 ; 5 #BEABARK | SR VT % B 0 ie 4 [ 2 FRMAFE Five individuals of female parent collected from Shenlonggu National Forest Park in
Suichang of Zhejiang; RL: AR B LR AL EE £ Male parent collected from Dujiaping Township in Yuanling of Hu’ nan; FY . W N ER
VL& BHE AN BB AR B Male parent collected from Huanggongwang Forest Park in Fuyang of Zhejiang; JX: AR R H VLT I3 H M A BE ARG Male
parent collected from Shumuyuan Tree Farm in Fenyi of Jiangxi; Fgy —Feys: 5 PRBEAS BB A 2R SR Progeny populations of free

pollination of five female parent individuals.
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Fig.1 Analysis on correlation between genetic diversity of progeny
populations of hybrid pollination and Nei’ s genetic distance of parent
populations of Magnolia officinalis Rehd. et Wils.
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Table 3 Nei’s genetic distance and genetic identity among progeny populations of hybrid pollination of Magnolia officinalis Rehd. et Wils.

B REARIRNY Nei s 38 f 00 B gt — Boee>)

)

PERD Nei’ s genetic distance and genetic identity among different populations®
Population”? SM5xJX SM1xRL SM2xRL SM1xFY SM4xJX SM3xFY SM4xRL
SM5xJX - 0.707 6 0.673 4 0.4719 0.558 2 0.446 4 0.5307
SM1xRL 0.3459 - 0.759 6 0.524 8 0.673 6 0.568 9 0.549 5
SM2xRL 0.3955 0.2749 - 0.757 3 0.720 8 0.666 1 0.6119
SM1xFY 0.775 1 0.644 8 0.304 8 - 0.683 1 0.612 6 0.643 3
SM4xJX 0.583 1 0.3952 0.372 4 0.3811 - 0.711 4 0.647 0
SM3xFY 0.804 6 0.564 1 0.406 3 0.490 1 0.340 5 - 0.757 0
SM4 xRL 0.633 6 0.599 8 0.491 1 0.4412 0.435 4 0.278 4 -

D sM1 —SM5; 5 BREFASBARR SR H WL B #h e 4 BH Z AR Five individuals of female parent collected from Shenlonggu National Forest Park in
Suichang of Zhejiang; RL: A, R A #IRG VLB H: R EF £ Male parent collected from Dujiaping Township in Yuanling of Hu’ nan; FY; SCA% 2R H #i
VL BHEE A AR E Male parent collected from Huanggongwang Forest Park in Fuyang of Zhejiang; JX: XA, 3R H YL PY 43 B A 2 Ak 3% Male

parent collected from Shumuyuan Tree Farm in Fenyi of Jiangxi.

2 B —F RN Nei” s it fZ B0 0 THEZE | U FJ5 Genetic identity and Nei’ s genetic distance are located above and under the line, respectively.

SM5xJX

Faw

FSMB
FSMI

X
FY

SM1

| FSMZ

FSM.S
— SM1~RL
SM2-RL
SM4xRL
RL

_[7 SM3xFY
SM1xFY
SM4xFY
SM2

T SM4
SM35
I SM3

126 1.08 090 072 054 036 0.18 0.00
Nei’s JEEFE S Nei’s genetic distance

Il

11T

SM1-SM5: 5 BREFABLER, SR H WITTIE B 48 R SRR Bl Five
individuals of female parent collected from Shenlonggu National Forest Park
in Suichang of Zhejiang; RL: @7':,776 BB R EE S Male parent
collected from Dujiaping Township in Yuanling of Hu’ nan; FY. &A%, R
A WL B A B AR M A [ Male parent collected from Huanggongwang
Forest Park in Fuyang of Zhejiang; JX: SCAS, 2R H VL. PG 43 B A A [ k37
Male parent collected from Shumuyuan Tree Farm in Fenyi of Jiangxi;
SM5xJX, SMIxRL, SM2xRL, SMIxFY, SM4xJX, SM3xFY, SM4xRL:
S5 R 24 22 7 By F AR BE AR Progeny populations of hybrid pollination ,
respectively; Feoy —Foys : 5 PREFA SR 5 B 80 19 FFCREIE Progeny
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et Wils. based on SSR marker
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