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Construction of core germplasm of Pinellia ternata based on phenotypic traits
and SSR molecular markers
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Abstract: Objective To construct core germplasm of 255 germplasm resources of Pinellia ternata with diverse geographic origins
by utilizing the data of 17 SSR markers and 23 phenotypic traits of P. ternata. To provide a theoretical basis for the scientific
management, efficient utilization and effective conservation of P. ternata germplasm resources. Methods The core germplasm was
constructed by combining the multiple clustering deviation sampling method for phenotypic data and the maximization strategy (M
strategy)-based (Mp) method for genotypic data. To further verify whether the core germplasm could better represent the original
germplasm, the effective number of alleles (Ne), Nei’s genetic diversity index (/), Shannon’s index (/), average polymorphic
information content (PIC), variance coefficient compliance rate (VR), extreme variance compliance rate (CR), variance difference
percentage (VD), and mean difference percentage (MD) were utilized. parameters were tested and evaluated for core germplasm
representativeness. Results Based on the phenotypic and SSR data, 45 and 33 materials were screened to construct the core
germplasm of P, ternata, accounting for 17.65% and 12.94% of the original germplasm, respectively. The phenotypic representativeness

of the core germplasm was evaluated, and the mean difference percentage (MD) of the core germplasm and the original germplasm
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was 0, and the extreme difference compliance rate (CR) were all close to or equal to 100%, the SSR genotypic representativeness of

the core germplasm was evaluated, and the number of Ne, H, I, and PIC were not significantly different for the four genetic diversity

parameters. Conclusion The 72-core germplasm of P. ternata could effectively represent the original germplasm in terms of

phenotype and genotype, which met the requirements of core germplasm construction.
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Table 1 Geographic distribution information of P. ternata samples
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Table 2 Evaluation of P. ternata primary core germplasm parameters based on P. fernata phenotypic data

ke J7 20 e ELBI/% MD/% VD/% CR/% VR/%

BEHUIURE 2 0.10 435 21.74 89.26 113.23

0.15 435 12.04 92.18 107.33

0.20 0 435 94.48 107.16

0.25 0 0 95.19 104.34

0.30 0 0 96.51 104.70

0.40 0 0 97.61 102.33

0.50 0 435 98.43 102.41

S HOREE 0.10 0 17.40 97.69 108.63

0.15 0 21.74 100.00 112.97

0.20 0 21.74 100.00 111.08

0.25 0 13.04 100.00 108.09

0.30 0 435 100.00 106.12

0.40 0 0 100.00 104.62

0.50 0 0 100.00 104.77

I B3 JE BV 0.10 0 47.83 98.30 121.91

0.15 0 39.13 98.89 118.79

0.20 0 43.48 99.16 116.08

0.25 0 43.48 99.16 114.18

0.30 0 30.43 99.16 112.42

0.40 0 13.04 99.16 109.37

0.50 0 13.04 99.84 107.42

#3 BUOMRSEREMREERITNESHS (K18
Table 3 Evaluation parameters and z-test for each trait of core and original germplasm

PR CR/% VR/% MR/% I8
RN 100.00 124.87 103.50 0.58
-5 100.00 123.48 105.57 0.32
RN 100.00 116.97 102.71 0.67
RF BB EE B 100.00 122.95 105.51 0.58
WX EHRA 99.38 129.38 100.99 0.84
R TNERE 89.80 121.54 104.00 0.32
AR 96.88 116.66 111.26 0.22
JERER 94.71 133.49 95.88 0.51
TRER 100.00 103.16 9981 0.99
I 100.00 124.60 106.51 0.44
it 100.00 115.10 102.62 0.54
ik 100.00 108.02 97.50 0.55
A £ 100.00 106.32 96.39 0.47
e 100.00 125.82 98.25 0.80
i AR 100.00 137.35 96.84 0.49
A 100.00 107.33 100.67 0.90
/NI AR 100.00 95.76 104.77 0.39
- BE R TR 100.00 120.10 105.38 0.53
2% 100.00 108.32 105.22 0.33
I i TR A 100.00 99.11 97.93 0.72
TEFF AR B 100.00 108.37 99.19 0.87
TiizE 100.00 120.52 102.20 0.51
L P 100.00 100.52 100.32 0.95
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Table 4 Principal component analysis of core and original germplasm

P % Pl 5 SR GG T T
FRE{H DTRR /% RITTHRE /% FREE TR/ % RATTHRE /%
1 5.560 24.176 24.176 5.266 22.894 22.894
2 2.486 10.810 34,986 2.428 10.555 33.449
3 2.247 9.770 44,756 2.159 9.387 42.835
4 1.956 8.504 53.260 1.472 6.400 49.235
5 1.590 6914 60.174 1.219 5.299 54.534
6 1.381 6.005 66.179 1.118 4.860 59.394
7 1.163 5.058 71.237 1.079 4.691 64.085
8 1.083 4.707 75.944 1.031 4483 68.568
A
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Blue and black represent the frequency distribution of the core collection and the frequency distribution of the entire collection, respectively.
1 EFRBEMHERFGENRERIHR A) SZOMER B) N=HERDH

Fig.1 Three-dimensional sample distribution plots of core germplasm (A) and original germplasm (B)
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Table 5 Genetic diversity characteristics of primary core germplasm constructed based on three sampling strategies
Mg % ESE N N H I SRR B % Z A TEN A Z AL %
JRUEP 5 100 255 126 1.36 0.23 0.36 100.00 125 99.21
SAGDi% 10 25 102 1.67 027 0.42 80.95 96 94.12
15 38 111 1.53 0.25 0.39 88.10 107 96.40
20 51 114 1.50 0.25 0.39 90.48 111 97.37
25 63 117 1.46 024 0.38 92.86 113 96.58
30 76 119 1.44 024 0.38 94 44 116 97.48
40 102 119 1.44 024 0.38 94 .44 116 97.48
50 127 121 1.42 0.24 0.38 96.03 119 98.35
SANAJ% 10 25 106 1.60 0.26 0.40 84.13 102 96.23
15 38 111 1.54 025 0.40 88.10 107 96.40
20 51 113 1.53 0.26 0.40 89.68 110 97.35
25 63 116 1.51 025 0.39 92.06 111 95.69
30 76 118 1.46 0.25 0.39 93.65 115 97.46
40 102 119 1.45 0.24 0.38 94.44 117 98.32
50 127 123 1.43 0.24 0.38 97.62 118 95.93
Mpik 12.94 33 126 139 0.25 0.39 100.00 125 99.21
F 6 WRIZOMRZIZESEN ¢ BI8
Table 6 t-test of various genetic parameters of primary core germplasm
W RS o 4 531 RE2NE PRt iR 2 FRMEZEE PR iR 2 Hi Pl
Ne R G 1.37 0.33 0.02 0.04 0.61 0.54
o FhR 1.39 0.32
H JiR 4 5 0.23 0.17 0.02 0.02 0.85 0.40
o FhB 0.25 0.16
I R G 0.36 0.22 0.03 0.03 1.05 0.30
LAY 0.39 0.20
PIC SR G R 0.65 0.15 0.01 0.05 0.29 0.77
AN 0.66 0.15
Y TRE R 2 FEARLRAZERR, B3 FnmTiEE
W Origin collection PR T 6 NEOREA, Bk, ABFFIET
ﬁo k : FIYMITIAE AR 5 Rl (1) 2 A A% oM o e A 25
et T2t BEIR, KIVENTZ BIEAFAE— S N FERER R . ]
E M EHER IR FdZ 0 B b 5 7 T hRid
-1 0 %i 2 3 OB TE RN, EAEBMERG R R ERIE R
1~

2 MEFOM R ELIRON

Fig.2 Principal coordinates analysis of primary core germplasm
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Fig. 5 Molecular ID information of 72 accessions of P. ternata germplasm
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