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Construction of a core-collection of Saccharum spontaneum
based on SSR molecular markers

XU Chaohua'?, LIU Xinlong'?, MAO Jun'?, LIU Hongbo'?, LIN Xiugin'? LU Xin'?", SU Huosheng"**

(1.Sugarcane Research Institute, Yunnan Academy of Agricultural Sciences, Kaiyuan, Yunnan 661699, China; 2.Yunnan
Key Laboratory of Sugarcane Genetic Improvement, Kaiyuan, Yunnan 661699, China)

Abstract: A stepwise UPGMA cluster sampling approach with three different genetic similarity coefficients(Jaccard, SM,
and Nei & Li) was applied to a SSR molecular data of 92-genotype primary core collection. Results showed that 92
genotypes possessed abundant genetic diversity at 15 SSR loci, which produced 331 polymorphic bands in amplification,
constituting a mean of 100% of total bands. The genetic similarity coefficients were constructed with three approaches
and two random samplings, which produced five putative core collections. To evaluate the quality of putative core
collections, three indices, Shannon-Wiener diversity index, polymorphic band number and percentage of polymorphic
bands, using core collections had the highest identification efficiency, while others were less efficient. The putative core
collection constructed using SM genetic similarity coefficient had higher quality than others. The putative core collection

consisted of 80 Saccharum spontaneum genotypes shaving a 0.984 1 Nei’s diversity index and 4.259 8 Shannon-Wiener
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diversity index, and did not differ significantly(P<0.05) in molecular diversity from the primary core. Further, MD was
0%(<20.00%) and CR 99.16%(>80.00%).The putative core collection of 80 S. spontaneum genotypes based on SM

genetic similarity coefficient did not differ significantly from the genetic diversity of the primary core regarding to the

agronomic traits or molecular markers. The putative core will facilitate the evaluation and utilization of the germplasm in

developing elite sugarcane hybrids, and mining elite genes.

Keywords: Saccharum spontaneum; clustering; diversity index; molecular marker; core collection
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Table 1 Polymorphic analysis result of 15 SSR loci among a primary core collection of 92 S. spontaneum genotypes

Nei’s Shannon—Weiner
/%
SMC336BS 28 28 100 0.988 7 44917
mSSCIR19 21 21 100 0.988 7 44917
SMC31CUQ 21 21 100 0.987 0 44163
SMC278CS 36 36 100 0.988 2 44709
SMC851MS 24 24 100 0.988 7 44917
SSCIR26 22 22 100 0.9877 44314
mSSCIR36 27 27 100 0.988 4 4.476 6
MSSCIR21 25 25 100 0.989 0 44576
SMC22DUQ 19 19 100 0.986 4 43738
SMCI1825LA 14 14 100 0.983 2 42062
SMCI1237FL 18 18 100 0.981 7 4.168 4
MSSCIR16 10 10 100 0.964 2 3.678 5
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Table 2 Results of t-test for diversity indices between core collections and total resources
Nei’s He P Shannon—Wiener P
(He) 0]
J-80 0.984 3 —-0.0013 0.447 8 J-80 42622 —-0.100 4 0.055 6
NL-80 0.984 2 -0.001 4 04225 NL-80 42570 -0.1057 0.053 0
SM-80 0.984 1 —0.0015 0.424 8 SM-80 4.2598 -0.102 9 0.058 2
RS-80-1 0.983 8 —-0.001 8 0.3228 RS-80-1 4.2362 —0.126 5 0.025 5*
RS-80-2 0.984 1 —0.001 5 0.3857 RS-80-2 4.248 8 -0.1139 0.039 0*
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Table 3 Evaluation results of total band number, polymorphic band number and screening indices related agronomic traits among

different core collections

1%

/% /%

/%

J-80 330 330
NL-80 330 330
SM-80 331 331
RS-80-1 331 331
RS-80-2 331 331
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99.36
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Table 4 80 Saccharum spontaneum in core collection
1 79-11-9 28 4 55 82-127
2 89— 1-18 29 9 56 82-14
3 92-1-11 30 79-1-15 57 82-16
4 16 31 79-11-1 58 82-17
5 30 32 79-11-17 59 82-29
6 80 33 88-1 60 82-33
7 81 34 88-21 61 82-48
8 83-11 35 88-40 62 82-65
9 83-21 36 92-38 63 83-157
10 83-25 37 92-43 64 83-167
11 87-21 38 5 65 83-169
12 87-25 39 2 66 83-174
13 87-31 40 2 67 83-178
14 87-37 41 S.SP2003-2 68 83-185
15 87-43 42 1 69 83-201
16 87-46 43 2 70 83-202
17 87-53 44 1 7 83-206
18 78-11-13 45 2 72 83-231
19 78-11-14 46 3 73 83-238
20 78-11-26 47 1 74 84-256
21 2 48 2 75 84-258
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