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Abstract: The interspecific hybridization was conducted by using Sorbus pohuashanensis (Hance) Hedl.
as female parent and S. hupehensis var. paucijuga (D. K. Zang et P. C. Huang) L. T. Lu as male parent,
the F, hybrid population was identified by using nine pairs of EST-SSR primers with stable amplification
results and polymorphism, and the gene segregation rule, genetic diversity, and genetic relationship of
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parents and F, hybrid population were analyzed. The results show that 184 F, hybrid individuals are
obtained, in which the parental bands are all amplified in 175 individuals at nine EST-SSR loci,
indicating that these individuals are real hybrids, and the hybrid rate reaches 95.1%; the other nine
individuals have abnormal genotypes at 37 loci, either missing parental bands or appearing new bands.
Among nine pairs of EST-SSR primers, only the amplification result of sorsd29 in parents is aa X bb type
(homozygous and complementary type) , and the amplification results of the other eight pairs of primers in
parents are aa X be type (male parent type) , ab X cd type (parental complementary type) , or ab X ac
type ( heterozygous and complementary type ), therefore, among 175 real hybrid individuals, only
sorsd29 locus doesn’t show gene segregation, while the other eight loci all show gene segregation, and
there is no significant (P>0.05) difference between the segregation ratio of F, generation and expected
segregation ratio according to X” test. In total, 28 alleles are amplified from 175 F, real hybrid individuals
by using nine pairs of EST-SSR primers, and the means of number of observed alleles, number of
effective alleles, polymorphism information content, Shannon’s information index, observed
heterozygosity , and expected heterozygosity are 3.1, 2.9, 0.566, 1.076, 0.920, and 0.640, respectively.
The UPGMA method was used to construct systematic clustering diagram based on Nei’s genetic distance,
and the result shows that at the Nei’s genetic distance of 0.28, S. hupehensis var. paucijuga is group |
individually and S. pohuashanensis and 175 F, individuals are clustered into group II; at the Nei’s
genetic distance of 0.24, group II can be further divided into two subgroups, in which 81 F, individuals
are clustered into subgroup II |, and the other 94 F, individuals and S. pohuashanensis are clustered into
subgroup II,. The comprehensive analysis result shows that an effective hybrid identification can be
conducted for F, hybrid population of S. pohuashanensis and S. hupehensis var. paucijuga by using the
EST-SSR molecular marker method; the gene segregation situations of F, hybrid individuals are all in
accord with Mendel’s law of segregation, and they have relatively close genetic relationships with the
female parent S. pohuashanensis. In general, the 175 real hybrid individuals of F, hybrid population have
relatively rich genetic diversities.

Key words: Sorbus pohuashanensis ( Hance) Hedl.; Sorbus hupehensis var. paucijuga (D. K. Zang et
P. C. Huang) L. T. Lu; EST-SSR marker; hybrid identification; genetic diversity; genetic relationship
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Table 1 Information of nine pairs of polymorphic primers used for EST-SSR marker analysis on F; hybrid population of Sorbus pohuashanensis
(Hance) Hedl. and S. hupehensis var. paucijuga (D. K. Zang et P. C. Huang) L. T. Lu

514 [ 30 IERFIFS(5'—3") 51T (5 —3") B GRE/C
Primer Repeat motif Forward primer sequence (5'—3") Reverse primer sequence (5'—3") Annealing temperature
sorsd29 (GA) 1, AAAGCTGACACCCCAATGTC CAGAGCAGCTTCACCTTTCC 57
sorsd39 (GA) 4 GAAGCACAGAATCACGCAAA ATGCCCTTTTGCTTTCACAC 57
sors51 (AG) s GCGAAACAAACAGATGGATG CGCTGACCTGAGAGACTTCC 57
sors85 (CT) CGGCTTTTTGCATCATCTTT CCTTGACAGAGCATTCAGCA 57
sors33 (AG) 5 TTATATGGCCGCCAATTCAT CCGAGGAAGAAGAACAGTCTC 57
sors89 (CT) CAAATGATGCATGACACATACAA GGAAGACGAACAGAGGCAAG 57
sors60 (AG) 6 CATGACCCAAAGCAGAGGAT TTTCTCACTCATCAGAGTCACCA 57
sors71 (CT) TCAATGGGGCTTTGATTAGC AAGCAGAGGAGAGAGCTCTGAA 57
sorsk10 (TTC) 4 TTTGAGGCCATTGAGTGTTG TGGTGTTTGCGAGTTTTCTG 52
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Table 2 Ambplification result of nine pairs of EST-SSR primers in parents and nine abnormal F, individuals

FEAD ASIFE S PR 5 B FE R B2 Genotype at loci corresponding to different primers®

Sample Y sorsd29 sorsd39 sors51 sors85 sors33 sors89 sors60 sors71 sorsk10
SP 151/151 274/274 206/206 249/249 258/266 191/197 221/229 215/221 241/244
SH 147/147 270/286 274/274 251/253 248/256 179/195 221/233 205/221 241/250
PHI1 147/147 212/214 206/206 251/253 248/252 189/201 — — —
PH4 — 260/274 206/206 251/253 248/252 197/199 — 205/205 —
PH6 278/278 206/206 247/251 252/266 197/199 — — —
PH7 — 262/278 206/206 — — 189/195 — 205/205 —
PH8 — — 251/253 252/256 189/195 — — —
PH9 — 274/278 206/206 251/253 — 197/201 — — —
PHI0 151/153 262/274 206/206 253/255 244/266 179/189 — 221/226 —
PHI19 — 250/260 188/206 — 246/248 173/197 229/239 209/221 —
PH26 — 270/278 206/206 251/255 252/252 171/197 221/237 — —

D SP. XEW(HJ[(ZF)SorbuS pohuashanensis (Hance) Hedl. (female parent) ; SH. I FEARK LA S. hupehensis var. paucijuga (D. K. Zang et P. C.
Huang) L. T. Lu (male parent) ; PH: %3¢ F, LBk Hybrid individuals of F; generation.
2) . RIRIZAL R W A Representing that the parental bands are amplified at this locus.

22 X F, RPEZEMBEKHNEERS BHE

AR 9 X} EST-SSR 5141 B4 14 45 5 X AL AR A A1
e AR AE T AR 175 BRECZ R A 56 DR 20 B ML E
TP hT AR W3 3,

H 3 3 AT UL 814 sorsd29 £ 35 A% o il 37 1 4

A aaxbb B BI4l& H AN, 514 sorsd39 ., sors51 Fll
sors85 FEEAH 4 1 45 5 A aaxbe B, BIACACHY
514 sors33 il sors89 TE A AP 1 45 N abxed
A BIRGCE B AMY ; 519 sors60 ,sors71 Fll sorsk10 7E
AR G SE RN abxac B BIZR G H AN



55 4 1]

AHEMG, 55 BET EST-SSR ARic AL R AL SE | ARUREMR I 2R S 5 s (L C R AT 69

&3 ET 93 EST-SSR 3| #¥ B4 RMEMMM P MHEMRBELZ F, K 175 RERFMHEE S BEAE
Table 3 Gene segregation rule of 175 real hybrids of F, hybrid generation of Sorbus pohuashanensis ( Hance) Hedl. and S. hupehensis var.
paucijuga (D. K. Zang et P. C. Huang) L. T. Lu based on amplification results of nine pairs of EST-SSR primers

EILR FRATE Y F ARTES I W E L A B w5
Primer" Genotype of parents  Segregation ratio of F; generation Excepted segregation ratio Degree of freedom  Chi-square (X?)
sorsd29 aaxbb ab=175

sorsd39 aaXbe ab : ac=95: 80 1:1 1 1.286
sorsS1 aaxbc ab : ac=95: 80 1:1 1 1.286
sors85 aaxbe ab :ac=91: 84 1:1 1 0.280
sors33 abXed ac : ad : be : bd=47 : 38 : 39 : 51 1:1:1:1 3 2.714
sors89 abXcd ac :ad : be : bhd=39 : 37 :45: 54 1:1:1:1 3 3.994
sors60 abxac aa:ac:ab:bc=43:47:52:33 1:1:1:1 3 4.451
sors71 abXac aa:ac i ab:be=37:36:52:50 1:1:1:1 3 4.863
sorsk 10 abXac aa:ac:ab:bc=46:38:48:42 1:1:1:1 3 1.114

D BB | ANERSRENL 5 Each pair of primer represents one specific locus.
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HIT0 02 22 5 | AR AR AR AR 112 I ZEARK ) 2 52 F,

fRef, ik 8 Xt EST—SSR 514 Xt I 43 a5 i) 3 PR 7Y 34
& iR oy BB
23 ZXF, KhEZXMNEESFE

AR 9 X} EST-SSR 5141 B4 14 45 5 XoF AL AR A A1
I AERZRAE F, AR 175 RRELZRR 0 384G ZREE E
P30T, 5 R W2 4,

H 3 4 AT UL .9 > EST-SSR o7 & dhfu & 28 445
PLHEEDR R 3.1 AR R R 2.0~4.0, 3
{4 2.9, Z 5415 B & & Ml Shannon’s 15 B.45 5053 5
}90.375~0.705 F10.693 ~ 1.386 , ¥J{E 5351 4 0.566 Fil
1.076 5 LI 2% 55 BE AP B 25 B 430 R 0.737 ~ 1.000
F10.501~0.752, #J{E 5351124 0.920 1 0.640, Sk |
F ,sors33 Fl sors89 v s, AT 5t A% Z2 AE I FR A4 4%
K, sorsd29 137 55 145 st A% Z FE R R4 5/

R4 ET 93 EST-SSR 3| & RMIEMM T DI IEMARER F, K 175 (RERMEEE S
Table 4 Genetic diversity of 175 real hybrids of F, hybrid generation of Sorbus pohuashanensis (Hance) Hedl. and S. hupehensis var. paucijuga
(D. K. Zang et P. C. Huang) L. T. Lu based on amplification results of nine pairs of EST-SSR primers

S0 W SFAIER R AR ZEMEREE Shannon’s {5 BHEE WL 2 5 B2 W a
l; o Number of Number of Polymorphism Shannon’s Observed Expected
fumer observed alleles effective alleles information content information index heterozygosity heterozygosity
sorsd29 2 2.0 0.375 0.693 1.000 0.501
sorsd39 3 2.7 0.553 1.038 1.000 0.626
sors51 3 2.7 0.553 1.038 1.000 0.626
sors85 3 2.7 0.554 1.039 1.000 0.627
sors33 4 4.0 0.705 1.386 1.000 0.752
sors89 4 4.0 0.700 1.382 1.000 0.750
sors60 3 2.6 0.541 1.018 0.754 0.611
sors71 3 2.8 0.568 1.061 0.789 0.642
sorsk10 3 2.6 0.549 1.031 0.737 0.621
YI{E Mean 3.1 2.9 0.566 1.076 0.920 0.640

D BB FE | AR SEENL 5 Each pair of primer represents one specific locus.
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Nei’s #HEHE
Nei’s genetic distance

Z2F Y Nei's MG HE B, R UPGMA Ay i R 50 B
R EERILAE 1,

SP . FEMK (£EA) Sorbus pohuashanensis (Hance) Hedl. ( female parent) ; SH: /DI A6k (XA ) S. hupehensis var. paucijuga (D. K. Zang et P. C.
Huang) L. T. Lu (male parent) ; PH: %238 F, fR 58k Hybrid individuals of F, generation.

B 1 EHF 9%t EST-SSR 5|45 184 RE9LMkif DI TEM R 175 %3k F, KREZ#H UPGMA REE
Fig. 1 UPGMA cluster diagram of Sorbus pohuashanensis (Hance) Hedl., S. hupehensis var. paucijuga (D. K. Zang et P. C. Huang)
L. T. Lu, and 175 real hybrids of F; hybrid generation based on amplification results of nine pairs of EST-SSR primers
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