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Abstract: Rice landraces harbour many elite genes modulating important agronomic traits, and are important resources in rice
genetic improvement. In this study, 47 pairs of SSR markers and 16 phenotypic traits were deployed to conduct the genetic diversity
and clustering analysis of 58 excellent rice landraces. The results showed that 284 polymorphic alleles were amplified from 58 rice
landraces with an average of 6.04 alleles (variations: 3 to 10); the polymorphism information content (PIC) ranged from 0.38 to 0.81
with an average of 0.67; and the genetic diversity index (GDI) ranged from 0.76 to 1.88 with an average of 1.36. These suggested that
these SSR markers revealed rich polymorphisms and were able to clarity these rice landraces. The variations on 16 phenotypic traits of
this collection were largely different; the variation coefficients of awn length, flag leaf angle and filled grains per panicle were 2.15,
0.73 and 0.51, respectively; those of panicle length, growth period, thousand-grain weight and flag leaf width were below 0.2. The
clustering analysis showed that the dendrogram of this collection based on either markers or phenotypic traits were generally
consistent. In some lines sharing pedigree (Erjiunan 1, Guangluai 4, Lucaihao, Aijiaonant, Jinnante, Guangluai 15), or sister lines
(between Hanmadao 1 and Hanmadao 2, Meihuanuo 1 and Meihuanuo 2, Muguanuo 1 and Muguanuo 2, Xiangnuo 1 and Xiangnuo 2),

they were clustered together using either of both datasets. Collectively, gained from evaluating the genetic diversity of different rice
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landraces, this study provided insights in selection of elite parental lines applicable in rice breeding.

Key words: rice; SSR marker; phenotype; genetic diversity; clustering
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Fig. 1 The amplification of SSR primers on a part of rice cultivars
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Table 2 The polymorphic information of tested SSR markers

Frid Gt ik EZJERVASY 3 ZHEMERERE B4 Z REE R4 GDI
Marker Chr. Na PIC

RM297 1 6 0.77 1.62

RM493 1 7 0.79 1.73

RM237 1 7 0.75 1.57

RM23 1 7 0.78 1.69

RM208 2 6 0.77 1.58

RM279 2 7 0.70 1.48

RM211 2 4 0.58 1.01



RM497 2 6 0.43 0.96
RM85 3 3 0.62 1.03
RM232 3 6 0.79 1.66
RM282 3 6 0.69 1.45
RM411 3 4 0.58 0.97
RM273 4 4 0.62 112
RM127 4 4 0.55 1.00
RM280 4 7 0.75 1.58
RM252 4 7 0.71 1.52
RM267 5 6 0.75 1.50
RM509 5 6 0.61 121
RM574 5 6 0.38 0.85
RM249 5 7 0.58 1.25
RM589 6 8 0.75 1.69
RM170 6 3 0.57 0.95
RM540 6 6 0.75 151
RM588 6 3 051 0.76
RM336 7 9 0.79 1.79
RM432 7 5 0.67 1.26
RM478 7 5 0.70 1.34
RM351 7 4 0.50 0.81
RM544 8 5 0.48 0.98
RM331 8 5 0.57 1.14
RM339 8 6 0.71 1.38
RM337 8 3 0.65 1.07
RM219 9 6 0.79 1.68
RM245 9 4 0.68 117
RM215 9 6 0.68 1.37
RM278 9 8 0.77 1.65
RM258 10 4 0.68 1.22
RM496 10 10 0.78 1.88
RM216 10 7 0.62 1.34
RM6833 10 9 0.70 1.55
RM224 11 7 0.81 177
RM287 11 10 0.78 1.82
RM167 11 0.65 1.42
RM286 11 8 0.80 1.79
RM247 12 10 0.66 1.57
RM277 12 0.53 0.89
RM12 12 5 0.59 1.14

#%7E: Na: Number of polymorphic allele; PIC: Polymorphism information content; GDI: Genetic diversity index
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Table 3  Some specific SSR markers harbored by parts of rice landraces

At FiFpric




9311 RM278

IRAT109 RM509
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Fig. 2 The Nei's genetic distance between tested rice landraces
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Fig. 3 The clustering analysis of 58 landraces based on SSR markers
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Table 4 Genetic variation of agronomic traits in rice cultivars

PR ¥IE R/MA BRIE A5 REL T 5
Trait Mean Min Max CcVv Skewness
Htkr & YP (9) 2201 4.40 51.97 0.47 0.63
45279 SSP (%) 60.79 18.40 93.30 0.31 -0.52
T-RifE TGW (g) 23.74 16.90 35.40 0.15 0.60
2 H GP (d) 125.71 103.00 167.00 0.14 1.07
Pk PH (cm) 146.59 80.00 215.00 0.25 -0.06
AT SR EP 11.00 5.00 21.00 0.27 0.65
K PL (cm) 24.64 16.80 32.30 0.13 -0.19
FEREETE R NG 145.71 69.00 328.00 0.33 1.13
FRRES AL NFG 90.45 17.00 233.00 051 0.78
FRI% % GD (/10cm) 59.00 32.00 127.00 0.30 1.25
SN A FLA (9 54.10 5.00 175.00 0.73 1.20
S FLL (cm) 45.42 27.00 85.00 0.23 0.99
S5 FLW (cm) 1.88 1.20 2.80 0.15 0.16
mHE& LL (cm) 1.92 1.00 3.50 0.29 0.64
ZFFAHEE CA (9 24.95 8.00 58.00 0.49 0.91
=K AL (cm) 0.65 0.00 6.20 2.15 251

YP: yield per plant; SSP: seed setting percentage; TGW: thousand-grain weight; GP: growth period; PH: plant height; EP: effective panicles per plant; PL:
panicle length; NG: number of grains per panicle; NFG: number of filled grains per panicle; GD: grain density; FLA: flag leaf angle; FLL: flag leaf length; FLW:
flag leaf width; LL: ligule length; CA: culm angle; AL: awn length
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Fig. 4 The frequency of rice landraces in 16 agronomic traits
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Table 5 Correlation coefficient among agronomic traits of tested landraces

ik GEIR Thid AHEM kW PH KT Bl AR AR FRLE [ SIS SI-5E K EH A
£ YP sSSP TGW GP SR PL TEH NG %L % GD ¥ FLA FLL FLW LL J£ CA
EP NFG

L5 SSP 0.697

TF-hidE TGW -0.054 -0.112

EH I GP -0.012 0.229 0.126

P& PH 0.273" 0.265 0.138 0.488™

PR 2R EP 0.219 -0.100 -0.160 -0.328" -0.260"

K PL 0.379™ 0.162 0.004 0.035 0.451" -0.147

FERGHE R NG 0.558™ 0.216 -0.253 0.013 0.247 -0.349" 04317

FRSTRIET NFG 0.791™ 0.713" -0.254 0.146 0.328" -0.294" 0.398™ 0.824™

FERiEE GD 0.440™ 0.161 0.271" -0.022 0.083 -0.345" 0.057 0.921" 0.731"

S F R FLA -0.131 -0.089 -0.027 -0.026 0.214 0.144 -0.123 -0.200 -0.158 0.176

S FLL 0.008 0.026 -0.009 0.346" 0.301 0.172 0.311" 0.063 0.070 -0.050 0.306"

SI-58 FLW 0.164 -0.078 0.001 -0.261" 0.216 -0.287" 0.197 0.533" 0.329" 0.515™ -0.308" -0.045

MR LL 0.329" 0.154 -0.136 -0.116 0.250 0.002 0.445™ 0.243 0.268" 0.079 0.124 0.392" 0.339”

ZFF A CA 0.162 0.206 -0.045 0.177 0.077 0.032 0.031 -0.050 0.087 -0.084 0.132 -0.081 -0.046 0.227

K AL -0.301" -0.106 0.056 0.153 -0.152 0.117 -0.099 -0.266" -0.237 -0.242 0.232 0.334" -0.157 -0.183 0.131
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Table 6 Correlation coefficient between PCs and agronomic traits

PC1 PC2 PC3 PC4 PC5 PC6 PC7 A AR
Rk -0.766 -0.007 0.473 -0.146 0.025 -0.193 -0.077 87.5%
SESER SSP -0.561" -0.247 0.415™ -0.428" 0.007 -0.051 -0.419” 90.9%
THidE TGW 0.215 -0.225 -0.170 -0.025 0.682" 0.151 -0.073 62.0%
HE WGP -0.101 -0.674™ -0.298" -0.411™ 0.114 -0.136 -0.006 75.4%
Fwg PH -0.397" -0.703™ 0.060 -0.049 0.202 0.142 0.407" 88.4%
PR RRE EP 0.314" 0.225 0.693" 0.085 -0.154 04217 0.188 87.3%
K PL -0.534™ -0.318" 0.048 0.452" 0.232 -0.195 0.103 69.5%
FEREFIE K NG -0.890” 0.177 -0.268" 0.004 -0.159 0.042 0.185 95.7%
FRRSITRI AT NFG -0.945™ -0.029 0.056 -0.232 -0.133 0.006 -0.102 97.9%
F R GD -0.754™ 0.333" -0.339™ -0.173 -0.270" 0.131 0.158 93.9%
S 7 FLA 0.255 -0.404™ 0.189 0.070 -0.541" 03727 0.307" 79.4%
HHK FLL -0.128 -0.676" -0.182 0.436™ -0.307" -0.137 -0.097 81.9%
HIH5 FLW -0.475™ 0.477" -0.389" 0.395" 0.092 0.091 -0.168 80.5%
MR LL -0.456™ 0.135 0.226 0.697" 0.089 -0.066 -0.123 79.0%
EFFME CA -0.096 -0.018 0.532" 0.143 0.051 0.705™ -0.248 87.4%
K AL 0351 -0.346™ -0.313" 0.052 -0.405™ -0.081 -0.523™ 78.8%
A CHA 4.40 2.34 1.84 153 1.28 1.01 0.95

TTk% CR 27.5% 14.6% 11.5% 9.6% 8.0% 6.3% 5.9%

KT CCR 27.5% 42.1% 53.6% 63.2% 71.2% 77.5% 83.5%

CHV: Character value; CR: Contribution rate; CCR: Cumulative contribution rate
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Fig. 5 The clustering analysis of 58 landraces based on agronomic traits
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Fig. 6 Scatter plot of genetic distance based on molecular markers and phenotypic traits
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