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Construction of Core Germplasm of Mango Based on SSR Fluores-
cent Markers
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Abstract: Germplasm resources are the key material support for the breeding of new mango varieties and the sustainable
development of the industry, and the efficient conservation and utilization are of great significance for mango research.
In the study, 431 mango germplasm accessions were used. Combining different sampling strategies and genetic dis-
tances, the optimal sampling strategy combination for constructing the mango core collection was screened by the
UPGMA clustering method, and the core collection was subsequently established. The results showed that the average
effective number of alleles (Ne), average Shannon's information index (/), and average Nei's diversity index (H) of 12
pairs of primers was 4.0993, 1.534 and 0.7361, respectively, indicating that the mango germplasm possessed rich genetic
diversity. The t-test results of genetic diversity parameters revealed that the core collection constructed by the combina-
tion of the locus priority sampling strategy and Nei & Li genetic distance had the highest Ne, H and [ among all tested
groups, with value of 4.2603, 0.7486 and 1.5855, respectively, demonstrating that the combination was the optimal
method for constructing the mango core collection. The established core collection comprised 85 accessions, accounting
for 19.72% of the original germplasm. The retention rate of Ne, / and H in the core collection reached 103.93%,
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103.35% and 101.45%, respectively, indicating that although the core collection was much smaller in quantity than the

original germplasm, it exhibited superior performance in genetic diversity-related indicators. Principal coordinate
analysis (PCoA) showed that the distribution of the core collection uniformly covered the distribution range of the
original germplasm in the principal coordinate space, suggesting that the core collection could comprehensively retain

the genetic diversity characteristics of the original germplasm and had good representativeness.
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Fig. 1 Amplification maps of some germplasms in primer MG070
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Tab. 1 Information related to primers

i 5194 B ERGIHIFES (5-3") RmGIHEs (5-3")

No. Primer name Forward primer sequence (5'-3") Reverse primer sequence (5'-3")
1 MGO027 GAGGCCAACTCAAACAAGGA TGGCTTCTGTCTCTCTGGGT
2 MGO061 CAAAATCCGACTTACCCGAA TCCACCATCATCTTCACCAA
3 MGO070 TGGAATTGTGGTTGCAGTGT GTTCACCTGCAGATGGGTTT
4 MGO085 ATGGTGGTTCAAGATTCGGA CGTTTCTGGGTTTCTGCAAT
5 MG106 AATCTTTCTCAGCAGGGGGT ATCTCCACCAATGAAGTCCG
6 MGI129 CATAAGCAGAGCGAAGGGAG TTGGTACTTGATCTGCGTGG
7 MG131 TTAACTTGCTCCACCCAACC GGGACCTTGTTTCTTGGACA
8 MG137 CATGGGAAAATTTGGGACAC TCAGAATCCCATGCACAAAA
9 MGI155 GAGGATAGCCACTTCCACCA ACCTTCACCCACCTCCTTCT
10 MGI158 ACTTTCGCTACCGCTGAAGA TTTAGGATGATGAGGTCGGC
11 MG166 TTCATGAGGTGCTGGTGAAG ACGAACCAGGATCAGGAAGA
12 MG178 ACACCTCCCTGGGAACTTTT CTTGAGCAAAGGGTGCAAAT

* 2 ET SSRIRIZH 431 ML RMRF IRIZ(E ZHK

Tab. 2 Genetic diversity of 431 mango germplasm accessions based on SSR markers

B ¥ 4 FK LN 25 A7 A 8 A Shannon’s Nei’s KK £ 8 EANEDSS

Primer name H: R %L Na H: IR %L Ne FREC TEFEEH & PIC
MGO027 10 3.8771 1.5799 0.7421 0.7025
MGO037 4 2.4785 1.0030 0.5965 0.5243
MGO070 10 4.8641 1.8401 0.7944 0.7706
MGO085 8 6.3256 1.9459 0.8419 0.8226
MG106 6 3.0039 1.2172 0.6671 0.6019
MG129 10 5.9400 1.9193 0.8316 0.8111
MG131 5 2.9821 1.2218 0.6647 0.6115
MG145 11 3.9715 1.7044 0.7482 0.7184
MG150 9 3.8720 1.5467 0.7417 0.7077
MG158 5 2.8425 1.2117 0.6482 0.5948
MG166 7 4.4228 1.5907 0.7739 0.7391
MG178 6 4.6119 1.6274 0.7832 0.7502

Mean 7.5833 4.0993 1.5340 0.7361 0.6962
E100r L NLA =NIR +SMA = SMR M2 3 AL, it f 2R PR OGS E
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£ sof \\\\ “:\::. FH, BT SM LB RAEHE, 7S e EURE Y
2 Th~e T SMA HERY Ne, H. | ¥00 TR, BEALIRE
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Fig. 2 Number of polymorphic loci of different sampling
combinations under different number of clusters
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Tab. 3 Comparison of genetic diversity between original
germplasms and germplasm population of different sam-
pling combinations

Fi FUBUBUR 4% (3 42 Nei’s 225 % Shannon’s

Number of

Germplasms germplasms H% Ne  FEPEFEECH FBECI
JE o 431 4.0933 0.7361 1.5340
SMR 85 4.0431 0.7343 1.5254
SMA 88 4.2418 0.7468 1.5761
NLR 85 4.2061 0.7431 1.5729
NLA 82 4.2603 0.7486 1.5855

2.3 b MRAESR

M1 4 v, FEAZOFP TS R 1Y)t
YrE R LR Ne. H. | X =35
JEAN T B A 2 5, (BB & TR, Ul
BHAZ O R TR B T JRURP T 1) a5t % 2 Ak Bk
it
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Tab. 4 T-test results between core germplasms and
original germplasms

il R ARBALRGEN Nei’s ZHME

Shannon’s

Germplasms LA Ne FEEH FRE
J A B 4.0933+1.2086 0.7361+0.0767 1.5340+0.3073
(AR LY 4.2603+1.2234 0.7486+0.0734 1.5855+0.3022
t 0.324 0.413 0.349

H12E 5 m R0, AL AR G AR R 19.72%,
15 B3l 5 5 SRR TR A 80.28%5 A%y FRAY Ne by
4.2603, JFEF T (4.0993) H T, fRERE
103.93%; {£ B FHT Ne N 4.0342, WK T Al
i, (REAH 98.41%; B OFTR H H 0.7468,
BRI 0.7361, {REZH 101.45%; {+H
B H Jy 0.7316, R T AT, fRE RN
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Tab. 5 Comparison of genetic diversity among original
germplasms, core germplasms and reserved germplasms

R FUBUEOR i Nei'#2/H%  Shannon’s
Number of

Germplasms germplasms K% Ne  FEMEFEECH il
JEL Al B 431.0000  4.0993 0.7361 1.5340
LAWY 5 85.0000 4.2603 0.7486 1.5854
1B R /% 19.72 103.93 101.45 103.35
PEEFR 346.0000 4.0342 0.7316 1.5113
1558 /% 80.28 98.41 99.39 98.52
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Fig. 3 Coordinate distribution of core germplasms
and original Germplasms
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Tab. 6 Core germplasms
75 il 5T 24 ik U 5 i 5T 44 ik KR

No. Germplasm name Origin No. Germplasm name Origin
1 T 20-2 Tian ding 20-2 T E =R 44 HEPAT 276 5 Guire 276 P
2 A% 18-4 Bai dong 18-4 RESP 45 FEPT 282 5 Guire 282 P E
3 JB¥F 20-1 Long xu 20-1 WY 46 HEPUT 71 5 Guire 71 ohE Y
4  HZ 18-15Bai dong 18-15 HETPY 47 AT 78-1 Guire 78 T
5  [Z 19-32 Bai dong 19-32 WP 48  #14F Hong hua LRSS i)
6 HZ 18-21 Bai dong 18-21 ) 49 %N Jin mi xiang mango P
7 E{ 20-21 Bai se 20-21 HE TP 50 % Putao mango HE SR
8  [Z 18-16 Bai dong 18-16 ) 51 =& 2 % Sanhe2 Ll
9 P 20-2 Ping meng20-2 S 52 mEEM Yun xia mango HEE
10 &7 20-7 Fu ning 20-7 T E AR 53 il Haydn B

11 EZ4 19-32 Bai dong 19-32 HETPY 54 R Gil XH

12 Eff¥ 903 5 Indian Mango 903 ENJE 55 A&l Blues %M

13 T4 18-31Bai dong 18-31 ) 56 A4 1 %5 Taonong | B
14 [T 20-4 Tian ding 20-4 TEAM 57  43FH: Hong ping mango PR Y
15 B 20-29 Wang mo 20-29 rh [ B 58  EHJEZLAT Meng di hong mango =T
16 EAKIEPE 20-2 Tian lin da dao 20-2 HEE 59 Mk 1 5 Xingre LRl
17 BB 20-4 Wang mo 20-4 r [ 5 M 60 #E Huang yu o= VR
18 BHEEF % 19-4 Meng xing guan zhai 19-4 T E =R 61 & JEH: Jin long mango rhE pu |
19 A 20-5 Wang mo 20-5 T 62 fBF Ye xiang ENpE

20 B ikMEFE 18-2 Man da jiu xin zhai 18-2 HE AR 63  JK¥Fiik Shuiying da 4 f)

21 H¥L 1 5 Baichengl HETPY 64  BKHT Qiu mango i)

22 HF 18-2 Gan zhuang 18-2 T E AR 65  FLIKZIAT Wa cheng hong mango 4fi fa)

23 M 20-12 Wang mo 20-5 [ B 66 A:/KAill Jin shui xian e

24 T 19-33 Bai dong 19-33 o 67 #75l 3 5 Taiying 3 g

25 T4 18-14Z Bai dong 18-14 ) 68  IfPIYEIR Palaying da 4ifal

26 ‘B4 19-5 Bai dong 19-5 o 69  Hr{EFEF Xin de long mango i fa)

27  JGYL 21-4 Yuan jiang 21-4 o E = R 70  EQEEH: 2 5 Indian Mango 2 ERRE

28  H{4 21-6 Baise 21-6 WY 71 JeMZEEAM Long zhou tai guo mango rpE T
29  TFE%4E Na guang zi hua TP 72 JEITBZRA Dukou lv song mango HrE P
30 FFRgHLU 14T Nong nan dian zhan tu mango  H[E )Y 73 H3f. Chuan mango = P
31 T 20-4 Bai se 20-4 T 74 K=4EH- 1 5 Dasannian 1 EREEPNE]
32 HAMBEAMEA Tian lin en lin liang yu ) 75  FHFFEHR: Xiang hua mango CRiEs i)
33 hidk 14-4 5 Layu 14-4 HETPY 76 %kEZH Lv pi mango S RRES) i)
34 S 4 5 Dengga4 PHEEM 77  HEJZH: Baipi mango N ES ) i}
35 =HE 1 5 Yunxian 1 FEE 78  EA Yumango el
36 =+ 2 5 Yunxian 1 FE S 79  HZ 20-13 Tian dong 20-13 A P
37 3EJHK: Ping guo mango W g 80  TZ 19-26 Bai dong 19-26 rpE g
38 H4 - Bai xiang ya mango HE TP 81 L 20-25 Wang mo 20-25 & RRES ) i)
39 H2324: 1 5 Bai lans shi sheng 1 WP 82 4% 19-2 Bao an 19-2 R E T
40 HHE 15 Baiyul L SNES ) i) 83  fHZY 19-7 Heng gong 19-7 T
41 HH 2 5 Baiyul TP 84  ZR¥F 19-5 Dong ping 19-5 op
42 HJE 13-1 5 Gan zhuang 13-1 T E =R 85 ET) 3 19-2 Heng ning guang chang 19-2  H1[E) 74
43 G 272 5 Guire 272 T
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Fig. 4 Genetic cluster diagram of 85 core germplasms
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