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Diversity of Rice Landraces Revealed by Molecular Markers
and Phenotypic Traits

WANG Xiao-ying, ZHANG Fang-yu, WAN Xing, WANG Cheng-qi, LIU Yi, XIAO Ben-ze
(College of Plant Science and Technology , Huazhong Agricultural University, Wuhan 430070)

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 polymorphic
sites (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
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and Xiangnuo 2), they were clustered together using either of both datasets. Collectively, gained from evaluating

the genetic diversity of different rice landraces, this study provided insights in selection of elite parental lines

applicable in rice breeding.

Key words: rice; SSR marker ; phenotype ; genetic diversity
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Table 1 Tested materials in this study
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1:IRAT352;2: Aijiaonante; 3 : Balila; 4 : Bawangbian; 5 : Beizinuo;
6: Chikenuo; 7: Cungunuo; 8 : Dandongludao;9: Erjiunan 1;10:
Feienuo; 11 :Fengaizhan; 12: Guangluai 15;13: Guangluai 4;

14: Guichao 2; 15: Guihuahuang; 16 : Hanmadao 1;17:Hanmadao 2;
18:Heiheaihui; 19: Hongainuo; 20 : Hongkezhenuo
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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

A ¥R 3 A s BRI T 2 REAS I 2] 6.04 SV A
(#£2), 2B PIC) AR 0.38~0.81, H
W PIC fiz 75 W 30 J& RM224, iz 1% 19 #5 i 2
RM574; V- B Z8VEE B o 0 0.67, mife 20
8B (GDDAT0.76~1.88 ], BIE K 1.36(F£2) .

bric  Beafk ZAMEALRE MG BT

pRie Q@R ZEMEA ZEEETRE BEZHER

Marker  Chr. Na PIC GDI Marker Chr. Na PIC GDI
RM297 1 6 0.77 1.62 RM336 7 9 0.79 1.79
RM493 1 7 0.79 1.73 RM432 7 5 0.67 1.26
RM237 1 7 0.75 1.57 RM478 7 5 0.70 1.34
RM23 1 7 0.78 1.69 RM351 7 4 0.50 0.81
RM208 2 6 0.77 1.58 RM544 8 5 0.48 0.98
RM279 2 7 0.70 1.48 RM331 8 5 0.57 1.14
RM211 2 4 0.58 1.01 RM339 8 6 0.71 1.38
RM497 2 6 0.43 0.96 RM337 8 3 0.65 1.07
RMS5 3 3 0.62 1.03 RM219 9 6 0.79 1.68
RM232 3 6 0.79 1.66 RM245 9 4 0.68 1.17
RM282 3 6 0.69 1.45 RM215 9 6 0.68 1.37
RM411 3 4 0.58 0.97 RM278 9 8 0.77 1.65
RM273 4 4 0.62 1.12 RM258 10 4 0.68 1.22
RM127 4 4 0.55 1.00 RM496 10 10 0.78 1.88
RM280 4 7 0.75 1.58 RM216 10 7 0.62 1.34
RM252 4 7 0.71 1.52 RM6833 10 9 0.70 1.55
RM267 5 6 0.75 1.50 RM224 11 7 0.81 1.77
RM509 5 6 0.61 1.21 RM287 11 10 0.78 1.82
RM574 5 6 0.38 0.85 RM167 11 8 0.65 1.42
RM249 5 7 0.58 1.25 RM286 11 8 0.80 1.79
RM589 6 8 0.75 1.69 RM247 12 10 0.66 1.57
RM170 6 3 0.57 0.95 RM277 12 4 0.53 0.89
RM540 6 6 0.75 1.51 RM12 12 5 0.59 1.14
RM588 6 3 0.51 0.76

Na: Number of polymorphic allele; P/C: Polymorphism information content; GDI: Genetic diversity index
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Table 3 Some specific SSR markers harbored by parts of rice landraces

5 An Al FERpRid 5 A LRE T

No. Cultivar Specific markers No. Cultivar Specific markers
1 9311 RM278 15 AT RM339 .RM6833 .RM247
2 IRAT109 RMS509 16 A RM478

3 IRAT352 RM279 .RM211 17 ARG 15 RM497

4 ik IE A RM249 18 AKINK; 25 RM411

5 CERi RM287 19 R 11 RM249

6 A RM2782 .RM68337 20 EiRes RM286

7 REA RM574 RM351 .RM167 21 A RM167

8 TRk RM339 .RM6833 .RM247 .RM277 .RM12 || 22 HilikE RM2676 .RM5891
9 L1IAT: RM245 23 Bk 15 RM5401 ,RM2879
10 ARy RM278 24 Y TR RM336

11 Une g RM4968 .RM68339 25 HFH RM280

12 R R RM247 26 WA RM351

13 EA RM5746 27 R RM2372

14 VKK RM588

BEH 06

S 04
IS g,

=

X9311
IRAT109
IRAT352
I

R
(RS
ek
ek
REi
FHARE
Zhrs
TRHHE
FREG
JUREELS
JURliE4S
s
[t
SRS
RS
SRR
%304
LIEHTHG
LR AT
HH
pv2: 3
TLPE 221
Skl
LB
EGad
EIRH
Bk
g
bt
AT
HRH
HEAERES
LR
A
A2
HE11
MRS
L2 PR
AR
A
fHhekls
SR
Poan

A DR RO LB 145 R i A R A B 2 0 D BB B (B Bt AL B o, Dl e AR AL R Bk
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Fig.2 The heatmap of genetic distance between tested rice landraces
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Table 4 Genetic variation of phenotypic traits in rice cultivars

[E2IN ¥E e/ ME S PNEL 5 R EL T i
Traits Mean Min. Max. cv Skewness
Rk (g) YP 22.01 4.40 51.97 0.47 0.63
4592%.(%) SSP 60.79 18.40 93.30 0.31 -0.52
ThidE(g) TGW 23.74 16.90 35.40 0.15 0.60
AF WD) GP 125.71 103.00 167.00 0.14 1.07
¥k (cm) PH 146.59 80.00 215.00 0.25 -0.06
HUBRAT RS EL EP 11.00 5.00 21.00 0.27 0.65
K (em) PL 24.64 16.80 32.30 0.13 -0.19
BEEHEE NG 14571 69.00 328.00 0.33 1.13
HFRESR A NFG 90.45 17.00 233.00 0.51 0.78
F R (/10 cm) GD 59.00 32.00 127.00 0.30 1.25
I RE(°) FLA 54.10 5.00 175.00 0.73 1.20
S (em) FLL 45.42 27.00 85.00 0.23 0.99
S5E (cm) FLW 1.88 1.20 2.80 0.15 0.16
MK (em) LL 1.92 1.00 3.50 0.29 0.64
ZEFFAEE() CA 24.95 8.00 58.00 0.49 0.91
4 (em) AL 0.65 0 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; The same as below
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Table 5 Correlation coefficient among agronomic traits of tested landraces
Pk ig G TRIE EEN B i;ifg L *ﬁgﬁ f&( ?;; ;}g e zg
Traits ¢p SSPTGW GP  PH Ep PL G NFG G Fra  TRLOFLWoLL S
4h503% SSP 0.697"
THiETGW  -0.054 -0.112
HEFHM GP -0.012 0229 0.126
¥k PH 0.273" 0.265" 0.138 0.488"
MR REECEP 0.219 -0.100 -0.160 —0.328" —0.260"
K PL 0379 0.162 0.004 0.035 0.451" -0.147
BB NG 0558 0216 -0.253 0.013 0247 -0.349" 0.431"
FHESTRIELNFG 07917 0.7137-0.254 0.146  0.328" -0.294" 0.398™" 0.824™
R E GD 0.440 0.161 -0.271"-0.022  0.083 -0.345" 0.057 0.921" 0.731"
SNt FLA - -0.131 -0.089 -0.027 —-0.026 0.214 0.144 -0.123 -0.200 -0.158 —0.176
St FLL 0.008 0.026 —0.009 0346~ 0.301"-0.172 03117 0.063 0.070 -0.050  0.306
SIt-5% 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
5K LL 0.329° 0.154 -0.136 -0.116 0250 0.002 0.445™ 0243 0268 0.079 -0.124 0.392 0.339"
ZEFTAAE CA 0.162 0206 —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 0232 0.334" -0.157 -0.183 -0.131
TSR 0.05.,0.01 /KB EAH R
“and * indicates significance correlation at 0.05 and 0.01 levels respectively
F6 TNERSERZEREHHEXRE
Table 6 Correlation coefficient between 7 PCs and agronomic traits
PR FHiGr1 B %) FH53 F A4 B F 56 FRGT R (%)
Traits PCI PC2 PC3 PC4 PC5 PC6 PC7 VIR
PR R YP -0.766" -0.007 0.473" -0.146 0.025 -0.193 -0.077 87.5
4550 SSP -0.561" -0.247 0.415" -0.428" 0.007 -0.051 -0.419™ 90.9
ThiE TGW 0.215 -0.225 -0.170 -0.025 0.682" 0.151 -0.073 62.0
AEFHH GP -0.101 -0.674" -0.298" -0.411" 0.114 -0.136 -0.006 75.4
Pkis PH -0.397" -0.703" 0.060 -0.049 0.202 0.142 0.407" 88.4
HURRAT S EP 0314 0.225 0.693" 0.085 -0.154 -0.421" 0.188 87.3
FiK PL -0.534" -0.318" 0.048 0.452" 0.232 -0.195 0.103 69.5
NG -0.890™ 0.177 -0.268" 0.004 -0.159 0.042 0.185 95.7
SR NFG -0.945™ -0.029 0.056 -0.232 -0.133 0.006 -0.102 97.9
FE R GD -0.754" 0.333 -0.339" -0.173 -0.270" 0.131 0.158 93.9
I FLA 0.255 -0.404™ 0.189 0.070 -0.541" 0.372" 0.307" 79.4
FIHK FLL -0.128 -0.676" -0.182 0.436" -0.307" -0.137 -0.097 81.9
B 5E FLW -0.475" 0.477" -0.389™ 0.395" 0.092 0.091 -0.168 80.5
HE K LL -0.456" -0.135 0.226 0.697" 0.089 -0.066 -0.123 79.0
ZEFFMAEE 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
FRHEE CHV 4.40 2.34 1.84 1.53 1.28 1.01 0.95
DI (%) CR 27.5 14.6 11.5 9.6 8.0 6.3 5.9
S HTHR#E (%) CCR 27.5 42.1 53.6 63.2 71.2 775 83.5

VIR : Variation interpretation rate; CHV

: Character value; CR: Contribution rate; CCR: Cumulative contribution rate
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