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Analysis of Genetic Relationship of 68 Pummelo Germplasm Resources Based on SSR Molecular Marker

WANG Xu',PENG Jie’,ZHU Yan-song” et al ( 1.School of Agriculture, Yangtze University, Jingzhou, Hubei 434025 ;2. Citrus Research
Institute of Southwest University , Chongging 400712)

Abstract [ Objective] 17 pairs of SSR primers were used to study the genetic background of 68 pummelo germplasm resources and deduced
their genetic relationship,so as to provide reference for better use of these 68 materials. [ Method ] 17 PCR amplification was performed on SSR
primers ; Power Marker V3.25 software was used to calculate the observed allelic variance (Na) ,effective allelic variance ( Ne) ,observed het-
erozygosity (Ho) ,expected heterozygosity (He ) ,Shannon diversity index (I) and primer polymorphism information content ( PIC) ; use Nt-
sys2.0 to calculate the genetic distance between materials and clustering; use Structure 2.3.4 to derive population genetic structure. [ Result ]
The 17 pairs of primers amplified 62 polymorphic bands,with an average of 3.647 0 bands. It is calculated that the average allelic variance Na
of the 62 polymorphic marker loci is 3.470 6,the average effective allelic variance Ne value is 2.152 3, and the average observed heterozygosity
Ho value is 0.454 2. The average expected heterozygosity He value and Shannon diversity index I value are 0.481 0 and 0.848 2, respectively.
The average PIC value of polymorphic information content is 0.419 8. The material was divided into 5 groups at the genetic distance of 0.36,
and the material was divided into 4 groups in the structure analysis. The results of cluster analysis and structure analysis were basically the
same. [ Conclusion ] The selected materials have rich genetic diversity,and the results of clustering and structural analysis can intuitively under-
stand the genetic relationship of these 68 materials,and filter possible synonymous varieties among them.
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Table 1 68 material names
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No. Material name No. Material name No. Material name
1 TRz vb Hh 24 E w7 Hi A 47 EX kil

2 LA 25 HIL AR 2 5 48 =2°5/4

3 GoRrill 26 R Al 49 TLAvh

4 e Syl 27 AL A 50 Nl

5 Ja A A 28 HILAR A0 51 YS!

6 AT SCH. 29 BILHVE HO 52 RPN
7 E ALl 30 HILHAN 53 ZE [ Kitik]
8 il 31 HILHEM 3 5 54 Z [l Al

9 AR 22 32 LA 2 5 55 i

10 Rt 33 BT R A0 56 FEHESCH,
11 Ly kAR 34 T 57 ARkl

12 SCHLEL Al 35 oMl 58 it SCE A
13 Al 36 it 59 AL
14 il 37 FEEAN 60 SEBHAN

15 BEERR L2 38 KA 61 H AL I SCH.
16 MNP E A 39 BITLLOEE 1S 62 UKL
17 TG LLL 40 HYTLLLTE 2 5 63 P il

18 W4l 41 HITLLLIE 3 5 64 FIRLTHE Rl
19 A 42 HYLLLE 4 5 65 B TCETS Al
20 AR 43 TISEE Al 66 VLI

21 B AT 4 /Ml 67 B =2 1
22 K 45 e /N A 68 4> Hl 2
23 T H LA 46 HAZ AN
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1.2.1  ZE[HZH DNA $2H0, SREE 68 ARk ezt Fr, Fl
YR CTAB B4 HURE 5 DNAMY NanoDrop 2000 43¢ 5%
T DNA ¥ IS —FilE % 50 ng/ L &, 1.5% 358
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Table 2 SSR primer sequence

122 SSREIMIA M. S1Pok A2a55% " HiGE 0 17 Xt
M AR E (9 SSR 5140, 519 LSS B AR RIE A FR A

5t 5190485 314751 IS
No. Primer name Primer sequence(5'—3") Annealing
temperature // °C
1 P4F/P4R TAAAAACCAACGTCCCCTCA/CGGGCGAGGTAGAAGTAATG 60
2 P7F/P7R GTTGCGCAGTTATTCTCAAA/CCGACCACTTTTACCCACTG 60
3 P8F/P8R TTGCCAAGAGATTAAACGAACA/GACGAGAGGTCCAGAAATCG 60
4 P13F/P13R AGTGAACTGTCCATTGGATTTTCG/GTGTTGAATCCCGACCTTCTACC 60
5 P22F/P22R GCCTTCTTGATTTACCGGAC/TGCTCCGAACTTCATCATTG 60
6 P35F/P35R CATCAGAAACGAGATGCCAA/AAGGGCTAGAAGATTCCCCC 60
7 P69F/P6OR GTGTGGTCCAGACTCCGTTT/AAGATTCTTTAACAAATCCAAGGC 60
8 P100F/P100R CTTGTGTGTTGCAGCTCGAT/ATTCATTAAACCGACTGCC 60
9 P114F/P114R TCTCACGTCAAAAGACGACG/TCGGCCATAAACCGATACAT 60
10 P129F/P129R TTCGTCATCCTCATCCATC/TCATCAAATCACCCAAACGA 60
11 P141F/P141R CAGGCAGTAACCTCCCAGAC/AGCGAAAGCTAATGATGGTG 60
12 P190F/P190R AACACCCCTTGGAGGGAG/GCTGTTCACACACACAACCC 60
13 P235F/P235R CACGCAGCTTGAGTTTGAAG/ GTGCCGTTTAGGGTTTTCCT 60
14 P238F/P238R CGGGCTAGGCTGAGAGATA/TTCTTTGGAGCCGAACAACT 60
15 P268F/P268R CGCAAATGACTTCCCAGAAT/GCTCCCTCCGATTCTCTCTC 60
16 P285F/P285R GATACAAATTAGCATTTGATTGAATGGA/ATCGGGACTCGCATTAGGGT 60
17 P294F/P294R GTGAGGCAAAACGGAAAGAG/GGGCCCATACAACGTAGAAG 60
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Fig.1 Polymorphism of primer P13 among 68 pummelo germplasm
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Table 3 Results of 17 pairs of polymorphic primers used in 68 pummelo germplasm

by sy SR g mwme mase mas e Fh L
Number Primer of bands S TTE(PIC)  AERE(Na)  AERHL(Ne) #E (Ho) I (He) PEEE(D)
1 P4 2 0.068 3 2 1.076 2 0.073 5 0.071 4 0.157 5
2 pP7 3 0.146 3 3 1.179 1 0.088 2 0.153 1 0.336 6
3 P8 3 0.440 0 3 1.959 3 0.2353 0.493 2 0.852 4
4 P13 3 0.446 3 3 2.187 3 0.411 8 0.546 8 0.864 6
5 P22 6 0.669 0 5 3.504 4 1.000 0 0.719 9 1.385 8
6 P35 5 0.371 0 5 1.636 5 0.044 1 0.391 8 0.8350
7 P69 4 0.454 2 4 22354 0.397 1 0.556 8 0.914 0
8 P100 2 0.373 6 2 1.989 2 0.367 6 0.501 0 0.690 4
9 P114 3 0.298 6 3 1.496 7 0.2353 0.334 3 0.603 5
10 P129 4 0.497 3 4 2.297 1 0.4559 0.568 8 1.009 4
11 P141 3 0.303 5 3 1.487 1 0.191 2 0.330 0 0.620 4
12 P190 2 0.325 4 2 1.692 2 0.397 1 0412 1 0.599 2
13 P235 5 0.580 4 4 2.793 1 1.000 0 0.646 7 1.150 8
14 P238 5 0.560 7 4 2.713 6 1.000 0 0.636 2 1.107 9
15 P268 5 0.723 0 5 4.1527 1.000 0 0.764 8 1.157 3
16 P285 5 0.504 9 5 2.1930 0.452 0 0.548 0 1.082 1
17 P294 2 0.374 5 2 1.996 1 0.497 3 0.502 7 0.692 2
SF-H{E Mean — 3.647 0 0.419 8 2.470 6 2.1523 0.519 0 0.481 0 0.848 2
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Fig.2 Clustering of 68 pummelo germplasm based on genetic distance
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Fig.3 Genetic structure analysis of 68 pummelo germplasm populations based on SSR markers
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Table 3 Comparison of economic benefits in green prevention and control demonstration area

- B EHIE RIS PR st A BERA eV
0y g5 Prevention  Proportion Proportion Proportion Yield Average Output Control Econ0@1c
Year Test site and control  of superior of medium of lower ke/hm’ gice jaluez Acost , lleneflt2

area tobacco// %  tobacco//%  tobacco // % Ju/kg J0/hm J0/hm J0/hm
2018 M TRTBIX 51.40 47.22 2.27 2 070.00 24.75 51 232.50 2 010.00 49 222.50
ABiIX 50.52 47.10 2.38 1 987.50 24.48 48 654.00 1 950.00 46 704.00
T4z ARTEX 46.92 40.10 12.98 1 969.65 22.36 44 053.35 192450  42128.85
A B X 44.74 41.84 13.42 1 845.60 22.06 40 705.50 1 800.00 38 905.50
2019 M TRTBIX 66.50 31.45 2.05 1 734.00 27.43 47 563.50 2 025.00 45 538.50
A B X 63.20 34.49 2.31 1 662.00 27.12 45 073.35 1 980.00 43 093.35
Tz ARTEX 73.45 21.28 5.27 1 579.65 28.39 45 161.10 192450 43 236.60
H B X 69.95 24.50 5.56 1 569.90 27.71 43 503.00 1 800.00 41 703.00
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