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Abstract: [Objective] To study the sampling proportion and to determine the sampling strategy on the
basis of corresponding genetic analysis, analyzing the genetic diversity and constructing the core germplasm
of P. tomentosa can provide molecular foundation for the introduction, genetic breeding, collection and
preservation of Leuce germplasm resources. It also can provide reference for the core germplasm
construction of other tree species. [Method] Based on 16 pairs of fluorescent SSR primers, the genetic
diversity of 272 accessions of P. tomentosa and poplar hybrid was analyzed by capillary electrophoresis.
Based on expected heterozygosity data, all samples were ranked according to their contribution to the overall
genetic diversity. The sampling ratios from top to low were 50%, 45%, 40%, 35%, 30%, 25%, 20% and
15%. The representativeness of core germplasm was analyzed by comparing the average effective allele
number Ne, the average Shannon information index / and the average expected heterozygosity He, et al.
Then the appropriate sampling proportion was determined. [Result] With the decrease of sampling
proportion, the values of Ne, 7 and He were all increasing, which were all greater than the corresponding
values of the original germplasm. The values of He were all greater than 0.5, indicating abundant genetic
diversity, while the values of the original germplasms were less than 0.5. According to 25% sampling ratio,
the first 68 germplasms were obtained, including 18 hybrid germplasms and some excellent germplasms
selected by all provinces. The Ne, / and He values were 2.761, 1.094 and 0.539, respectively, which were all
higher than the corresponding values of the original germplasm 2.075, 0.825 and 0.432. It was showed by
the 7-test that there was no significant difference between the genetic diversity of the core germplasm and the
original germplasm resources, indicating that these 68 germplasms have a very reliable representation in
terms of genetic diversity and can be used as the core germplasm. The genetic consistency between Beijing
germplasm and Hebei germplasm was 0.997, followed by Shanxi of 0.990. [ Conclusion] The best sampling
proportion of core germplasm of P. tomentosa is 25%, and the best sampling range is 20%—40%. If the
number of germplasm resources is large, it can be reduced to 15%; if the base is small, it can be increased to
45%. He, Ne, I, etc. all indicate that the above core germplasm has abundant genetic diversity. The genetic
variation of hybrid germplasm is rich, which aggregates the good alleles of parents. It is proved at the
molecular level that hybrid germplasm is an important breeding resource for genetic improvement of P.
tomentosa. We suggest that relevant departments or breeders should attach great importance to the
collection, preservation and reuse of poplar hybrid germplasm.
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Tab. 1 Sequence information of 16 pairs of SSR primers

Gk A= HEHIT 5 —3'5| 475 355|475 PN

Primer No. Repeat motif 5'=3" primer sequence 3'=5' primer sequence Fluorochrome
Ptr 1 _SSRI (CCDs AAAGCTTGTGTTCCACTTGT CAGATCTACCTCCTCCATCA TAMRA
Ptr_1_SSR2 (AAGA) TCTCAATTACATCCCAATCC GGTTGATTCACCAGCAGTAT FAM
Ptr 3 SSR13 (TA, AGTTGTTTGGGCTGTGTATC GTGCAATTCCCTGATTTAAG FAM
Ptr 7 SSR14 (ATT)g TCCCACAAGCACTCTTAACT CCTTTGCAGCACAGTAGTAA HEX
Ptr 7 SSRI15 (TG, CACTTGCTCTTACTCCTGCT CCAGGACAAATGCAATACTT FAM
Ptr 9 SSR3 (CGA), TCGAATTCTCCGATAGTGTT AATGCTTTCTTATGCTGCTC FAM
Ptr 10_SSR1 (GAC)y CCAACAACAAGTACCCTCAT AGCTAGAGTCCTGTCTGCTG TAMRA
Ptr 11_SSRI1 (TA)y TGAATGAAATACATTGCTGC GCTATTATTGGATTTGCCTG HEX
Ptr 11_SSR8 (A3 AAATGGAGACTTGTGTGGAC GTGCAATAAAGCAGTGTGAA FAM
Ptr 13_SSR6 (GAA)g TGGTACTCTCCTCTTGCCTA CCTTCAGTTTCTGCTTCATC FAM
Ptr_14_SSR7 (GCG), TGATTCTACTGGATCCAACC TATCCGATTCTCTAAGGCAA FAM
Ptr 14 SSR11 (TCC) CTCTCAGTTCTCTTGGATCG GAGGTCTCATTTGTTGAAGC HEX
Ptr 14 SSRI12 (AD)3 TACTGGTGGTGCTCAATACA AAAGCAAACGCAGTAATAGC HEX
Ptr 16 _SSR3 (AT)y, GGGATTTCACCACTTATTGA TTATATTTGTCTGGGAGCGT FAM
Ptr 18 SSR17 (A5 TTTCTGATGCTGTAGCTGTG ATCAGTATGCTTTGCCTGTT TAMRA
Ptr 19 SSR1 (TCA)g ATTTCTTTCGCCTCATAACA CCCTCTTTGTGTGGAATTTA TAMRA
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Tab.2 Order of core germplasm

iR a5 it BV TR st BTV TR gt VLA
Order Variety No. Order Variety No. Order Variety No. Order Variety No.
1 156 35 227 69 146 103 85
2 258 36 264 70 224 104 162
3 236 37 211 71 194 105 153
4 253 38 196 72 144 106 84
5 266 39 208 73 216 107 150
6 262 40 176 74 182 108 83
7 261 41 195 75 137 109 99
8 231 42 138 76 106 110 128
9 34 43 193 77 132 111 79
10 241 44 152 78 175 112 53
11 271 45 184 79 130 113 78
12 242 46 180 80 214 114 97
13 252 47 181 81 127 115 77
14 186 48 89 82 100 116 221
15 240 49 26 83 174 117 76
16 237 50 178 84 119 118 91
17 268 51 126 85 212 119 70
18 265 52 161 86 118 120 88
19 263 53 113 87 172 121 67
20 233 54 160 88 112 122 200
21 225 55 259 89 210 123 10
22 267 56 203 90 171 124 66
23 218 57 158 91 107 125 63
24 222 58 110 92 170 126 254
25 270 59 155 93 101 127 61
26 197 60 272 94 209 128 168
27 256 61 202 95 169 129 59
28 269 62 154 96 96 130 248
29 220 63 255 97 166 131 226
30 250 64 151 98 93 132 58
31 191 65 201 99 204 133 165
32 219 66 47 100 86 134 243
33 72 67 147 101 164 135 52
34 215 68 109 102 92 136 105

VE: R TE T R PRIE LRI KL Note: the source of all clones in the table is shown in chapter 1.1: materials.
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Fig. 1  Allelic phenotype of two hybrid germplasm at Ptr-1-SSR2 locus M Na 1 Ho EEX# tt Wﬂ A [@] Hﬂ‘ ’ i&{ﬁﬁ Hﬂ‘ iﬂ %*H IEJ
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Tab. 3 Number of different provenances at varied sampling proportions

Ee il Jex b lIF ] i v7g Bpy N ZH L5 i ZRA 2t
Ratio/%  Beijing  Hebei  Shandong  Henan  Shanxi  Shaanxi  Gansu  Anhui  Jiangsu  Xinjiang Hybrid Total

100 25 56 19 41 44 49 5 9 4 1 19 272
50 1 17 9 25 19 32 2 7 4 1 19 136
45 1 11 6 23 19 30 2 7 4 1 19 123
40 0 4 5 20 18 29 2 7 4 1 19 109
35 0 4 4 14 16 29 1 7 4 1 19 96
30 0 4 4 10 14 24 1 4 4 1 19 82
25 0 4 4 8 8 18 1 2 4 1 18 68
20 0 3 3 6 4 14 1 2 4 1 17 55
15 0 2 3 3 1 7 1 2 4 1 17 41
R4 TEEEELLGIREE SRS T
Tab. 4 Analysis of genetic diversity with different sampling proportions
AR Bk H il S5 K 5 L A A Shannonf E 45 4( R L WG
Sample Samolin Allele Effective number Shannon Observed Expected
number ratig 1% & number of allele information index heterozygosity heterozygosity
(V) (Na) (Ne) D (Ho) (He)
272 100 6.625 2.075 0.825 0.561 0.432
136 50 6.375 2.456 0.982 0.608 0.502
123 45 6.375 2.479 0.998 0.606 0.507
109 40 6.375 2.537 1.023 0.607 0.516
96 35 6.313 2.597 1.047 0.607 0.525
82 30 6.313 2.690 1.083 0.607 0.537
68 25 6.063 2.761 1.094 0.605 0.539
55 20 6.063 2.916 1.141 0.605 0.557
41 15 5.875 3.145 1.205 0.601 0.584
x5 RERRBOME (20% ) MiEESHIEER x6 WAERMRBLME (40% ) MiEESHIERR
Tab.5 Comparison of genetic diversity of the primary Tab. 6 Comparison of genetic diversity of the primary
samples and core germplasm ( 20% ) samples and core germplasm ( 40% )
Pofﬂﬁion N Na Ne I Ho He Popfjl@ztion N Na Ne 1 Ho He
BRI IR 5T
Primary 272 6.625 2.075 0.825 0.561 0.432 Primary 272 6.625 2.075 0.825 0.561 0.432
germplasm germplasm
g‘izt?rinplasm 55 6.063 2916 1.141 0.605 0.557 2212?;131%”1 109 6.375 2537 1.023 0.607 0.516
R R

20 91.52 140.53 13830 107.84 128.94 40  96.23 122.27 124.00 108.20 119.44

Retention rate/ % Retention rate/%
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RT VAHEREAZOTIR (25% ) MBESHELELR
Tab. 7 Comparison of genetic diversity of the primary samples and core germplasm ( 25% )
HA Population N Na Ne 1 Ho He

YI4EF T Primary germplasm 272 6.625 2.075 0.825 0.561 0.432

¥ LA 5t Core germplasm 68 6.063 2.761 1.094 0.605 0.539

R P4 % Retention rate/% 25 91.52 133.06 132.61 107.84 124.77

F8 Nei’s EfE—HE
Tab. 8 Nei’s genetic identity
T Jexg B %R g L 7g e v HR TR L% s FRAETh
Provenance Beijing Hebei Shandong Henan Shanxi Shaanxi Gansu Anhui Jiangsu Xinjiang Hybrid

JE 3T Beijing 1.000
ATk Hebei 0.997 1.000
I %R Shandong  0.978 0.987 1.000
JH 7 Henan 0.969 0.979 0.982 1.000
1L 74 Shanxi 0.990 0.996 0.993 0.987 1.000
[ 7 Shaanxi 0.938 0.954 0.962 0.984 0.966 1.000
B Gansu 0.974 0.985 0.988 0.983 0.986 0.957 1.000
2 Anhui 0.940 0.950 0.971 0.979 0.958 0.957 0.974 1.000
VL7 Jiangsu 0.934 0.936 0.927 0.934 0.932 0.926 0.921 0.913 1.000
i Xinjiang 0.694 0.707 0.728 0.733 0.720 0.719 0.722 0.728 0.722 1.000
435 Hybrid 0.756 0.774 0.787 0.796 0.790 0.806 0.784 0.783 0.834 0.745 1.000
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