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Genetic Diversity Analysis of 24 Guangxi Common Aromatic Rice
Varieties by Fluorescent SSR Marker Capillary Electrophoresis
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Abstract: The analysis of the genetic diversity of aromatic rice varieties and clarification of the genetic relationship of
aromatic rice varieties can provide references for breeding high-quality aromatic rice varieties. 24 conventional aromatic
rice varieties approved in Guangxi was used in the study. The genetic diversity of the varieties was analyzed by SSR
fluorescence labeled capillary electrophoresis in this study. The results showed that a total of 170 alleles were detected
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by 48 SSR primers. The number of alleles (Na) varied from 1 to 9, with an average of 3.54. The range of effective allele
number (Ne) ranged from 1 to 4.5534, with an average of 2.0736. The highest effective allele number was RM21, fol-
lowed by RM481, RM493 and RM258. Four pairs of primers had high detection efficiency. Shannon's index (I) ranged
from 0 to 1.7942 with an average of 0.7726. The variation range of polymorphic information content (PIC) ranged from
0 to 0.7541 with an average value of 0.3732, indicating that the 24 varieties had certain genetic variation. The genetic
similarity coefficient of the 24 varieties ranged from 0.3299 to 0.9600, among which the genetic similarity coefficient of
‘Sanxiang 628’ and ‘Nongxiang 32’ was the lowest, indicating that the genetic basis difference of the two varieties was
the greatest and the genetic relationship was the furthest. The genetic similarity coefficient of ‘Wanxiang 696’ and
‘Guangliangxiang 2’ was the greatest, indicating that the genetic basis difference of the two varieties was small and the
genetic relationship was close. Cluster analysis showed that the 24 cultivars could be divided into three large groups and

four subgroups at the similarity coefficient of 0.504. There were two varieties in the I category, 19 varieties in the Il
category and 3 varieties in the [ll category. Category Il could be divided into 4 subclasses at the similarity coefficient of
0.624, including 1 variety in Subclass i , 14 varieties in subclass 1ii, 3 varieties in subclass iii, and 1 variety in sub-
class iv. The results showed that there was a certain genetic diversity in the 24 varieties, but it was not rich enough.

The DNA fingerprints of the 24 varieties were constructed in the form of digital coding. The results could provide ref-
erences for breeding and identification of conventional aromatic rice varieties in Guangxi.

Keywords: Guangxi; conventional aromatic rice; fluorescent SSR marker; capillary electrophoresis detection; genetic

diversity
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ddH,0 5 uL, [ FiF514 (10 pmol/L) 4% 0.5 uL,
DNA #i#t 1puL., PCR JZ 7 T100 PCR 1%
( BIO-RAD, USA ) |47, PCR JZ 1 25144 :94 C
AP 5 min; 94 ‘CA8PE 30 s, 55 ‘CiBk 30 s,
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Tab. 1 Materials information
T Res it HE A FEA W AL
No. Variety Approval year Parent Breeding unit
1 IV 2000 HE 713 % 2] I VAR Be KRR 5T
2 RE—5 2001 LNRES i) T PE AR R 2 B K R AT
3 A 25 2004 INEEFr < B3 5 a2 B K R AT
4 EA&N 2004 281 SxP§ ILF FARTT LM BT
5 HE 139 2007 A 18/4d3E 2 5 *IR36 BT ARBH R A BRA T
6 HZKAE 15 2008 RAE L P AL 15 FARTT LM BT
7 #E 1S 2008 221 G 1L/ 99 FARTT LM B 2T
8 A 35 2009 I & ik a2 B K R AT
9 M i 2009 PN A Sk W T b B 2= A 5T T
10 Fhaf 15 2009 R AURE RS FARTT LM BT
11 =7 628 2011 P 7 o < T PE AR R 2 B K R AT
12 KEFE15 2011 FRRIZZ <97 B (5 JTPEIEFNAL A BR A F
13 /W 2018 EH/ N 2 5AER TLVE 2R B ], BRI 44 26 Sl A BRA H)
14 Ti 75 696 2019 H: R106%05 (5 /5 304 5 TR TARFE AR AT, BT R ARAR AT,
IS LR R T
15 JHE 25 2019 HARE LA 15 PP R A A BRA R, )AL B B K RS ST BT
16 MR A2 2019 [ Jupl A JUPEE AR B A E, TR A RO R,
BT TR AL A2 B
17 T T 2020 MR A-E A o < R A o JTVETT TR A PR
18 It 2020 < MR E JIREIT AN BRA R, )L B2 BE K R B 5T T
19 1T 32 2020 AF6-82/R80x =4 i/ 16 i &4 K ARG W5 i
20 BT (5 2020 B (5 <M AR B2 B K R fF 5
21 B 99 2020 LR i< 2 i JVE AL B2 B K R E 5 B
22 R St} 2020 W7 5 < E A& IR B2 B K FE BT i
23 A 18 2020 /N 2 SR F TN a2 B K R BT
24 TR 2020 A < EH R 139 T VER A AL A BR A 7
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1~4.5534, 28 2.0736, HrpoA RS B 5
B e RM21, HA8%50k 4.5534, HRKJE: RM481
RM493 Fil RM258, HA5%5304 4.5000, 4.4825
0 4.1739, UEBAIX 4 X5 WA B e m A 5 R
Shannon’s 840 (1) WARLLIEE R 0~1.7942, F
¥k 07726, Z2B(FE&E (PIC) KT 0.50 1Y
B N E LS5, AR 0.25~0.50 R 22540
M, NF 025 BEAREE 2 A M, 24 AT
B RS AL AP PIC A AR LB 0~0.7541,
¥R 03732, J@ THEEZASALA, UL 24 4T
PO AR A A — s 5

&2 483 SSRiRiCHIEE B
Tab. 2 Genetic diversity of 48 pairs of SSR primers

FRiE Maker  Na Ne I PIC FRic Maker  Na Ne I PIC
RM583 3 2.5543 1.0130 0.5373 RM493 7 4.4825 1.6226 0.7419
RM71 5 2.3086 1.1299 0.5324 RM561 2 1.0868 0.1732 0.0767
RMS85 2 1.0868 0.1732 0.0767 RM8277 3 1.9862 0.7924 0.4080
RM471 4 2.0246 0.9010 0.4415 RMS551 4 1.4750 0.6417 0.2985
RM274 2 1.6528 0.5841 0.3169 RM598 3 1.9692 0.8435 0.4347
RM190 2 2.0000 0.6931 0.3750 RM176 1 1.0000 0.0000 0.0000
RM336 5 1.8491 0.9036 0.4198 RM432 2 1.7041 0.6036 0.3278
RM72 5 2.7560 1.1996 0.5777 RM331 2 1.0868 0.1732 0.0767
RM219 8 3.8658 1.6117 0.7049 OSR28 2 1.1803 0.2868 0.1411
RM311 5 3.5015 1.3698 0.6678 RM590 3 1.1852 0.3446 0.1504
RM209 4 2.1138 0.9772 0.4791 RM21 7 4.5534 1.6749 0.7488
RM19 2 1.0868 0.1732 0.0767 RM3331 3 1.1840 0.3337 0.1480
RM1195 3 1.7067 0.7004 0.3563 RM443 2 1.0425 0.1013 0.0399
RM208 5 2.7759 1.2228 0.5821 RM490 3 1.4638 0.5819 0.2864
RM232 5 3.7282 1.4579 0.6933 RM424 4 1.5484 0.7097 0.3301
RM119 4 1.4205 0.6309 0.2827 RM423 2 1.1327 0.2338 0.1103
RM267 3 2.0105 0.7619 0.3956 RM571 3 2.5714 1.0114 0.5355
RM253 2 1.0425 0.1013 0.0399 RM231 2 1.4922 0.5117 0.2754
RM481 9 4.5000 1.7942 0.7541 RM567 2 1.1327 0.2338 0.1103
RM339 1 1.0000 0.0000 0.0000 RM289 6 2.2027 1.1515 0.5147
RM278 4 1.7143 0.8370 0.3929 RM542 2 1.9862 0.6897 0.3733
RM258 5 4.1739 1.5066 0.7214 RM316 3 1.8113 0.7781 0.3968
RM224 5 1.8701 0.9401 0.4319 RM332 3 2.9018 1.0820 0.5817
RM17 3 2.2677 0.9070 0.4704 RM7102 3 2.3415 0.9222 0.4788
aat 170 99.5311 37.0868 17.9122 S 3.54 2.0736 0.7726 0.3732
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6], SFHME N 0.5790, H =% 628 (11) 5

A 327 (19) ARSI/, 4 0.3299,
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M 6967 (14) 5 JRE 25 (15), °H
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1
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1~24 RN R 1 0SRS5S .
1-24 are variety number corresponding to Tab. 1.
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UPGMA cluster analysis of 24 aromatic rice varieties in Guangxi

A 6287 (1) PR BER/N (bp) A
192/192, 148/148. 169/169. 194/194. 170/170,
179/179. 162/162. 147/147. 136/136. 263/263 .
148/148 . 186/186. 106/106., 164/164, L 28
PEEFEBCBCTARAS N 1122 5511 2244 4411 3366
3333 3311, HAPEE 1, 20 “1. 17 F£xRbp
i RM583 78 =7 628" (11) Wy 18 5 B
(192/192 e 280 F B 2 A BeHESS 11407,
5308 4 2. 27 FoRbRid RMT71 8 2 4
PrhR B (148/148) tEHZ MR B 2 MR B
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512 A IR 5 44 %
4 LMRENSTEEBR LR
Tab. 4 Code of polymorphism fragments amplified by 14 markers
Fric Maker EYNE IR 2 AN BE R 4TS Code of capillary electrophoresis polymorphism fragments/bp
RMS583 (1192 (2)195 (3)198
RM71 (D139 (2)148 (3)151 (4)202 (5)213
RM72 (1)154 (2)160 (3)163 (4)166 (5)169
RM219 (1)194 (2)196 (3)198 (4)200 (5)202 (6)214 (7)216 (8)220
RM311 (1)166 (2)170 (3)180 (4)182 (5)186
RM208 (1167 @)175 (3)177 179 (5)181
RM232 (1)144 (2)150 (3)160 (4)162 (5)164
RM481 (1)147 (2)150 (3)153 (4)156 (5)159 (6)162 (7165 (8)168 (9177
RM258 (1128 (2)132 (3)136 (4)138 (5)146
RM493 (1212 (2)233 (3)236 (4)244 (5)251 (6)263 (7)266
RM21 (1126 (2)128 (3)148 (4)158 (5)160 (6)162 (7)164
RM571 (1)180 (2)184 (3)186
RM289 (1)88 (2)104 (3)106 (4)109 (5)110 (6)112
RM332 (164 (2)167 (3176

Table. 5 Construction of fingerprint of 24 Guangxi common aromatic rice varieties based on 14 markers

£S5 ETFT UANRCHEN 2440 T FAENETEST DNA 1549 B

=] Fric Maker
No. RM583 RM71 RM72 RM219 RM311 RM208 RM232 RM481 RM258 RM493 RM21 RMS571 RM289 RM332
1 22 23 34 88 11 33 11 55 11 44 77 22 22 11
2 33 11 25 44 11 33 33 66 33 11 22 11 33 11
3 33 44 33 55 55 11 33 77 11 11 22 33 33 22
4 33 11 55 11 55 55 22 11 55 11 22 11 66 11
5 11 22 44 77 44 44 34 89 44 44 22 11 33 11
6 12 45 13 28 45 45 55 19 44 33 56 22 33 12
7 11 22 55 11 22 44 33 11 22 67 66 11 33 33
8 22 55 55 26 24 55 35 44 25 26 77 11 33 33
9 22 44 33 88 44 55 55 33 44 33 55 22 11 33
10 33 11 55 11 22 22 33 11 11 44 22 11 66 22
11 11 22 55 11 22 44 44 11 33 66 33 33 33 11
12 11 22 55 17 55 55 55 33 22 66 66 11 33 33
13 11 22 33 11 55 55 33 33 25 66 77 11 66 33
14 11 22 55 77 55 44 33 11 55 44 22 22 33 22
15 11 22 35 77 55 44 33 19 55 44 22 12 33 22
16 11 22 55 77 55 44 33 11 55 46 22 22 33 22
17 23 25 11 33 55 44 55 11 44 33 55 12 44 11
18 11 22 33 11 55 55 22 99 55 55 66 33 33 22
19 22 22 33 88 44 44 22 66 11 11 44 11 66 22
20 11 22 55 11 22 55 33 44 55 44 55 11 55 22
21 12 22 33 11 34 24 14 12 11 13 66 22 13 22
22 11 22 55 77 44 44 44 33 55 44 66 22 33 22
23 22 22 55 11 11 44 11 44 11 33 11 33 33 33
24 12 55 11 77 25 44 55 11 44 33 55 11 33 11
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