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Table 1 Sources of E. spp. materials

ETRS) HEAR 24 B K 77 MLk Y5
A—1.A—2.A—3 B E. hispidula (Retz. ) Nees(fili &) e s TEE
B—1.B—2.B—3 MR T E. frumentacea(Roxb. ) Link( /it &) R THREY
C—1.C—2.C—3 M E. hispidula (Retz. ) Nees(/it &) He o TEY
D—1.D—2.D—3 R F E. frumentacea(Roxb. ) Link(fh & ) g THEYY
E—1.E—2.E—3 THEITME. crus— galli var. mitis (Pursh) Petermann pgea THEYY
F—1.F—2.F—3 M F E. frumentacea(Roxb. ) Link(f &) B THEIN%
G—1.G6—2.G—3 TR T E. frumentacea(Roxb. ) Link (i %) PR THEYZY
H—1.H—2 H—3 W — S M F E. crusgalli (1.. ) Beauv ‘ Chaomu 1’ H s i BH

I—1.1—2.1—3 KM E. caudata Roshev. WA TR
J—1.J-2.J-3 ViR E. crus— galli var. zelayensis (Kunth) Hitchcock [425 TEVY
K—1.K—2.K—3 M E. crus—galli (1..) P. Beauv. Ligen FARE
L—1.L—2.L—3 BT E. frumentacea(Roxb. ) Link Ligzn RSN
M—1.M—2 M—3 P MLE. crus— galli var. breviseta(Doll) Podpera 5225 Py Py E
N—1.,N—2.N—3 Tt E. crus— galli var. mitis(Pursh) Petermann (5220 Hol 4R
0—1.0—2 KHME. oryzoides (Ard. ) Flritsch B A ~HERW
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Table 2 Summary of sequencing data of E. spp. populations

i > ARG/ Gb Q20/% Q30/% GC/ % AR B xR B IR/ %
A—1 3.41 98. 11 93.83 44.38 24 548 212 23 916 387 98.90
A—2 3.69 98.08 93.75 44.02 26 522732 25 880 286 99.08
A—3 3.50 98.12 93.87 43.76 25233462 24422 015 98. 33
B—1 3.58 98. 20 94.03 43.41 25703432 25130473 99. 24
B—2 3.38 97.92 93.33 43.76 24 277 030 23631114 98. 85
B—3 3.55 98.11 93.83 43.73 25534 974 24 979 917 99. 20
Cc—1 3.28 98.10 93.79 43.29 23526 014 23 025 275 99.19
C—2 3.61 98. 20 94.02 43.82 25 865 868 25315131 99.11
C—3 3.27 98.29 94.23 43.49 23 448 538 22 957 504 99. 20
D—1 3.23 98.08 93.70 43.51 23169448 22 567 546 98. 87
D—2 3.45 98.15 93.92 43.72 247005 74 23 907 918 98.13
D—3 3.70 98. 33 94.38 43.55 26 595614 25 853 506 98. 44
E—1 3.31 98.02 93.58 43.78 23709 386 23 005 249 98.43
E—2 3.30 98.12 93.81 43.49 23674 330 23124 576 99.02
E—3 3.93 98.16 93.95 44.15 28 187 672 27182 242 97.76
F—1 3.76 98.23 94.12 43.88 26 993 352 26 432 164 99. 25
F—2 2.87 98. 23 94.11 43.32 20 543 256 20109 224 99.00
F—3 2.84 98.15 93.90 43.53 20 378 398 19 954 017 99. 28
G—1 2.96 98.21 94.06 43.86 21204 710 20491 135 97.86
G—2 2.94 98. 20 93.99 44.09 21024 826 20618 632 99. 30
G—3 4.11 98.29 94.29 44.15 29 533 790 28 892 544 99.17
H—1 4.21 98.18 94.01 43.65 30 209 908 29 521 966 99. 15
H—2 3.91 98. 24 94.16 43.32 28 128 986 27 386 569 98. 88
H—3 4.50 98. 33 94.39 43.70 32 336 822 31582 469 99.03
1—1 3.61 98. 25 94.19 43.70 25906 782 25215932 98.73
1—2 3.64 98.23 94.10 43. 86 26 039 222 25401977 98.79
1—3 3.75 98. 20 94.04 43.65 26 897 134 26 234 547 98.89
J—1 3.66 98.23 94.07 43.60 26 177 652 25573 336 98.93
J—2 4.76 98.15 93.91 43.99 34 164 868 33 241 189 98.65
J—3 3.87 98. 31 94. 30 43.33 27737392 27147 839 99. 05
K—1 3.46 98.11 93.82 43.24 24 777 840 24 244 084 99. 23
K—2 3.74 98. 25 94.17 43.77 26 822 674 26 236 276 99.31
K—3 3.80 98.10 93.79 44.12 27297 226 26 623 999 99. 00
L—1 3.93 98. 33 94. 36 43.78 28 167 820 27 648 480 99. 45
L—2 4.03 98. 24 94.14 43.82 28 866 158 28 311 881 99. 37
L—3 4.49 97.84 93. 25 43.50 32477 524 31463 582 98.74
M—1 3.51 98. 22 94.10 43.31 25174 292 24 465 586 98.57
M—2 3.80 98. 22 94.11 43.86 27 285 740 26 664 479 99. 31
M—3 3.83 98.19 94.05 44.02 27505 296 26 932 962 99. 31
N—1 3.99 98.29 94.28 43.71 28 647 006 28 057 515 99. 31
N—2 3.91 98. 24 94.14 44.00 28 052 800 27 246 078 98.50
N—3 4.06 98.12 93.85 43.73 29 148 304 28 463 571 99.17
O0—1 3.71 98. 20 94.08 43.81 26 653 496 26 022 921 99.19
0—2 3.66 98. 24 94.16 43.48 26 296 224 25688 383 99.29

HERGE K EW LSRRG EEE N AR5 B B —i o, SR A S RE T v B A B A R AR R A — R, Hot
HIHEAH—1 . H-2 H-3W%Z 2T AL 15 5 Z A T AR B 2 AR Y A= 2 P & 2 1] .
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Fig. 2 The phylogenetic tree of the 44 E. spp. samples
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Fig. 5 The population structure of 44 E. spp. at K=4
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*3 BEHEBEESHST
Table 3 Statistics of genetic parameters in E. spp. populations
I WL 5 B2 (H) W e 4 (Hy) WL 2R TR E(P)
ES 0.1551 0.2512 0.000 151
il 0.226 4 0.2507 0.000 154
Bl 0.100 7 0.140 4 0. 000 061
HKHEINV 0.1314 0.166 3 0.000 101

x4 BAEBEBEESUER(Fq) (MAET)MERR(MHBLL)

Table 4 Index of genetic differentiation (Fg;) (below diagonal) and Nm value above diagonal) between populations

ESUN FEL eS| ZEREN FEHEIN
KEET 0.364 0 0.4826 0.614 4
eS| 0.407 1 0.1880 0.269 1
ZEHE 0.3413 0.570 8 0.4217
RV 0.289 2 0.4816 0.3722
3 it FAEAR KBV s A% o3 Ak, HLEF AR S BE A AR 55 258 2 (] 1Y
VITe

AL Z ARV AR 2 R R B R —
S ) ol 3 B I A B Rl 35 A% 22 A P K P e B
18 2 78 S R ) e 1 B A VR 0 X AR 2 22 S R
{14 35 N BE 7 AL ARG BE TR R Y SNP gL 15
FH T4 1 AR 35 4% 22 MK P AR 1 S 80 I 2% 5
¥ (Ho) IR G JE (Hy) Mg i ZREPE SR 20 (P) o B

FELE A BT A R Y g AR 2 RE AR 2 H  H P,

5 AR 3R = A 2, 35 B TR Ak i T 4
WY B A W58 A 6] 28 BY B (Panicum miliaceum ) [A]
10 B AR I8 7 22 B P T A 11 1) 45 SR A — 30, T BE P A
15 22 BE PR KO B T AR BE TR AR B Ah B T BE
SR AT A B DR 2 D B R X B A R R R e L g
1€ (Humulus lupulus) 47 T SNP 7 55 I & K it 25
Fa) 43 AT, 235 SR 3% Y B A A A R R A R 22 IR A e R
(14 38 1% 43 Ak, P 25 I A6 A R 5L AT R v 1) 3t 1 22 R
KOV DL RS B AR U A% 2 R R v TR Y
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Research on genetic diversity of Echinochloa based
on RAD-seq

NIE Hao-jie"*?, LI Lin-ao””*,JING Qing-fang"*’,ZHANG Yang'*®,ZHU Lin"*"
(1. School of Ecology and Environmental Ningxia University , Ningzria Yinchuan 750021;2. Breeding Base for

State Key Lab. of Land Degradation and Ecological Restoration in Northwestern China Ningxia University,
Ningzxia Yinchuan 750021;3. Key Lab. for Restoration and Reconstruction of Degraded Ecosystems in Northwestern
China of Ministry of Education Ningzxia University , Ningzria Yinchuan 750021;4. School of Agriculture Ningzria
University , Ningzria Yinchuan 750021)

Abstract: [ Objective] The study was to analyze the genetic diversity level of Echinochloa spp. by SNP mark-
ers, to discover the genetic relationship and structure between wild and cultivated material and to provide a basis for
the protection of genetic diversity, and utilization of wild resources of Echinochloa spp. [Method] 20 samples of wild
Echinochloa and 24 samples of cultivated Echinochloa spp. were collected. The SNP markers of all samples were
identified by RAD —seq. The phylogenetic analysis, principal component analysis, population genetic structure and ge-
netic parameter were used to reveal the genetic structure and genetic diversity between wild and cultivated population.
[Result] A total of 161.51 Gb sequence data was obtained, and 31, 284 high— quality SNP loci were retained after
filtering. The results of genetic structure indicated that 44samples of Echinochloa could be divided into 4 groups,
among which group I and II were wild resources, and group I1I and IV were cultivated resources. The nucleotide di-
versity index (P;) for 4 groups of Echinochloa was 0. 000 061~0. 000 154, the index of genetic differentiation (FST)
was 0. 289 2~0. 507 8. The observed heterozygosity (H,) was 0. 115 1~0. 226 4 and the expected heterozygosity
(Hy) was 0. 100 7~0. 251 2. The nucleotide diversity index (P,) ,observed heterozygosity (H,) and expected hetero-
zygosity (H) of wild group I and II were higher than those of cultivated group III and IV. The genetic differentiation
results indicated that genetic differentiation occurred between four groups, and wild group II and cultivated group IV
were the most significant difference. [ Conclusion] SNP markers could distinguish wild Echinochloa and cultivated
Echinochloa, which proved the feasibility of classifying Echinochloa. The highest genetic diversity level was found in
wild Echinochloa group 11 (E. crus—galli (1..) , E. oryzoides and E. crus— galli var. zelayensis) , however, in gen-
eral, the level of genetic diversity of Echinochloa was lower; And it was speculated that genetic drift, human activities
and pollination practices may be crucial reasons for the decline in genetic diversity and genetic differentiation of Echi-
nochloa.

Key words: Echinochloa; RAD ; SNP ; genetic structure ; genetic diversity
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