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Establishment of molecular identity of 22 pomelo varieties using fluores-

cent labeled SSR markers

WU Shiman"?, LOU Binghai’, CHEN Chuanwu’, TANG Yan’, DENG Chongling”, WU Xiaoxiao™

('College of Life Science, Guangxi Normal University, Guilin 541004, Guangxi, China,; *Guangxi Laboratory of Germplasm Innovation
and Utilization of Specialty Commercial Crops in North Guangxi/Guangxi Citrus Breeding and Cultivation Research Center of Engineer-
ing Technology/Guangxi Academy of Specialty Crops, Guilin 541004, Guangxi, China)

Abstract: [Objective] Pomelo is a collection of perennial fruit trees that belong to one of the three ba-
sic species of citrus genus in Rutaceae. It is inferred that they are originated in Southeast Asia, or in
South China where they have been cultivated for 3000 years. In China, there are a myriad of pomelo
germplasm resources likely ascribed to the monembryony whereby pomelo plants are prone to genetical-
ly vary during long-term breeding, selection, and cultivation. Relatively low genetic diversity but high
morphological variation makes traditional morphology identification among hundreds of pomelo germ-
plasms and varieties difficult. The molecular technique at multiple levels can be applied to improve the
accuracy of the identification. SSR is informative, codominantly inherited, highly polymorphic, easily
utilized, but not affected by environments and phytomorphological characteristics. The identification of
the size of target gene DNA fragment by capillary electrophoresis with primers of 5 -end fluorescence
labeling (FAM, HEX, TAMRA) is accurate to even 1 bp, with reliable and stable detection performance.
The molecular ID codes of 22 pomelo germplasm resources were established using SSR markers.

[Methods] The 22 germplasm resources were collected from the germplasm repository of Guangxi
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Academy of Specialty Crops, and orchards of Quanzhou county, Guilin city, and Gaoming farm, Nan-
ning city, Guangxi. According to literature reports, 21 pairs of primers with high polymorphism and
good repeatability were synthesized, labeled with three kinds of fluorescence, and used for PCR amplifi-
cation. The genomic DNA was extracted by magnetic bead method genomic DNA kit, and the purity,
concentration and integrity of the extracts were assessed by NanoDrop and agarose gel electrophoresis.
A 10 pL PCR system was adopted, including 5.0 pL of 2 x Tag PCR Master Mix, 0.5 pL of each of for-
ward and reverse primers (10 mol- L"), 0.5 puL genomic DNA (about 20 ng - uL™"), and 3.0 uL of ultra-
pure water. The PCR procedure was performed as follows: an initial predenaturation at 95 °C for 5 min,
35 cycles of denaturation at 95 “C for 30 s, annealing at appropriate temperature for 30 s, and extension
at 72 C for 30 s, a final extension at 72 “C for 20 min, and storage at 4 ‘C. The PCR products of each
primer pair with each of the 22 samples were subjected to fluorescence capillary electrophoresis. The
GeneMarker analysis software was used to analyze the original data, and sizes of the amplified frag-
ments were determined by comparing them with the internal standard of molecular mass, and the geno-
types were further recognized. At the same time, the individual digits and lowercase English letters
were used to mark each band to encode a fingerprint. In another word, each molecular ID card (the
code) of the test samples was designed as concatenate markers in order from the largest band to the
smallest. [Results] Four pairs of SSR primers that could amplify products with good polymorphism
were screened and applied, which revealed a total of 49 polymorphic patterns and 41 polymorphic al-
leles, with an average of 12.25 patterns and 10.25 alleles, and the length of amplified fragments was
119-282 bp. Among the 22 pomelo germplasm samples, 12 had different molecular codes and could be
distinguished. The same molecular identity code was found in Citrus grandis ‘Shatianyou’, C. grandis
‘Guiyouyihao’, C. grandis ‘Youxuan No. 1’ and C. grandis ‘Youxuan No. 2’ Guangxi pomelo, Red
pomelo and Guanxi Pomelo shared the same molecular identity code. The molecular ID code of pomelo
Wuzheng and pomelo Cystis were also the same. These indicated that the pomelos with the same ID
had similar SSR patterns, high genomic homologies, and close evolutionary relationships. This study
showed that SSR fluorescence marker-based detection technology had the advantages of accurate, reli-
able, efficient, and high throughput. Only fewer markers needed the identity code of pomelo germplasm
by double character coding method to facilitate differentiation between the homozygous and heterozy-
gous genotypes. [Conclusion] Twenty-two molecular IDs of the pomelo germplasms including 12 spe-
cific samples were successfully constructed by the SSR pattern analysis, and the results from analyses
in genetic distance clustering and the molecular ID were consistent. This study would not only provide
a reference method for rapid, accurate and efficient identification of pomelo germplasm resources at mo-
lecular level, but also establish an important theoretical basis for identification and conservation of relat-
ed pomelo varieties.
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Table 1 Information of 21 pairs of SSR primers

EIEZE2Y A (57-37) Jetafk 57 9¢ehRd ZEMER

Primer name Primer sequences (5”-3") Chromosome Fluorescent labelled PIC

CSl1 F:TTCGTCATCCTCATCCATC 1 TAMRA 0.676
R:TCATCAAATCACCCAAACGA

CS2 F:TCCACAAGGAGAAGAAACGG 1 FAM 0.590
R:GCGTCTTTACTGTTACCGGG

CS3 F:GTTGCGCAGTTATTCTCAAA 2 FAM 0.147
R:CCGACCACTTTTACCCACTG

CS4 F:CATCAGAAACGAGATGCCAA 2 FAM 0.607
R:AAGGGCTAGAAGATTCCCCC

CS5 F:TTGCCAAGAGATTAAACGAACA 2 FAM 0.790
R:GACGAGAGGTCCAGAAATCG

CSo6 F:AGGTCTACATTGGCATTGTC 2 FAM 0.649
R:ACATGCAGTGCTATAATGAATG

CS7 F:CTTCCTCTTGCGGAGTGTTC 2 FAM 0.732
R:GAGGGAAAGCCCTAATCTCA

CS8 F:CTTGTGTGTTGCAGCTCGAT 2 HEX 0.652
R:ATTCATTAAACCGACTGCC

CS9 F:TAAAAACCAACGTCCCCTCA 3 TAMRA 0.419
R:CGGGCGAGGTAGAAGTAATG

CS10 F:AACACCCCTTGGAGGGAG 3 FAM 0.568
R:GCTGTTCACACACACAACCC

CS11 F:CGCAAATGACTTCCCAGAAT 3 FAM 0.366
R:GCTCCCTCCGATTCTCTCTC

CS12 F:GTGAGGCAAAACGGAAAGAG 4 FAM 0.743
R:GGGCCCATACAACGTAGAAG

CS13 F:CACGCAGCTTGAGTTTGAAG 5 HEX 0.677
R:GTGCCGTTTAGGGTTTTCCT

CS14 F:CAGGCAGTAACCTCCCAGAC 5 HEX 0.452
R:AGCGAAAGCTAATGATGGTG

CS15 F:CGGGCTAGGCTGAGAGATA 6 HEX 0.631
R:TTCTTTGGAGCCGAACAACT

CS16 F:GTGTGGTCCAGACTCCGTTT 6 TAMRA 0.427
R:AAGATTCTTTAACAAATCCAAGGC

CS17 F:GATACAAATTAGCATTTGATTGAATGGA 6 FAM 0.560
R:ATCGGGACTCGCATTAGGGT

CS18 F:TCTCACGTCAAAAGACGACG 7 FAM 0.726
R:TCGGCCATAAACCGATACAT

CS19 F:GCCTTCTTGATTTACCGGAC 8 HEX 0.671
R:TGCTCCGAACTTCATCATTG

CS20 F:AGTGAACTGTCCATTGGATTTTCG 8 HEX 0.554
R:GTGTTGAATCCCGACCTTCTACC

CS21 F:GCAGCGCAACAACATAACTA 9 FAM 0.570

R:GGCCAATAGCTTCCATTCA

CS3 PIC 4 0.147 & T 0.2, J8 TR L & MAL S, R
B RSP (K 2) . KRk e 4 4514
CS5.CS7.CS12.CS18 A T Ji& LM 29 53 4+ & 1y
HE A 4
22 EMERKER

FIFH 4 %5 5190k 25 3 A B IR AT 3, A
I3 S BRI 41 AN, A 5| Prker il 1) 1) 45407

KR 8~11 4, PR 519 38 10.25 4, Hodh g
2647 R R B CS5.CS12.CS18 A A, 9 114, fe /b
(12 CS7, N8/ I 4 v Bt K 7 119~282 bp 2
6], Je 514 CS18 F b B[R Fr BH e Ko A5
19 RSO HE R (Ne) /T 4.005~5.365 2 [8] , 13
N 4.484; 51 W) 2 A& MEAE B (PIC) {8 22 4k 35 [l 5
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Fig.1 Polymorphism detected among six pomelo cultivars with SSR primer CS5
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Table 2 Amplified results of 4 pairs of fluorescent-labelled SSR primers

CIE/EZ /S L it PURIUE 2 SFSE ARG ZEMER Y38 BN
Primer name  Amplified bands/No. Observed allele, Na Active allele, Ne PIC Size of bands amplified/bp
CS5 14 11 5.365 0.79 164~199
Cs7 12 8 4237 0.732 119~168
CS12 12 11 4.330 0.743 208~239
CS18 11 11 4.005 0.726 240~282
T3 25 HHIBRIRTE 4 3T SSR 3|4 ERVFEMEF R EL K/
Table 3 Allelic fragment size of 4 pairs of SSR primers from 25 accession of citrus germplasm
frRe) FlR 42 51904 # Primer name
Code Germplasm name CS5 CS7 CS12 CS18
1 VO HAH Citrus grandis ‘ Shatianyou’ 173/192 157 214 242/260
2 FEVE %M C. grandis ‘ Guanximiyou’ 192 149/167 208/224 240
3 Jt 1%k C. limon ‘ Eureka Lemon’ 177/199 119/135 225/246 250/258
4 430 Fortunella crassifolia 177/180 119 230 262
5 K Poncirus trifoliata 177 135/137 236/239 278/282
6 hhi% 35 C. grandis ‘ Youxuan No.3’ 173 149/157 213/224 242/246
7 Hhi%k 45 C. grandis ‘ Youxuan No.4’ 173 149/157 214 246/260
8 HAl 15 C. grandis ‘ Guiyouyihao’ 173/192 157 214 242/260
9 ik 145 C. grandis “ Youxuan No.1’ 173/192 157 214 242/260
10 hhi% 25 C. grandis ‘ Youxuan No.2’ 173/192 157 214 242/260
11 ZE[E #h C. grandis ‘ Thailand pomelo” 173/179 167 214/224 240/242
12 BB C. paradisi “ Star Ruby’ 170/173 149/157 217 242
13 2L C. grandis ‘Hongbaoshi’ 164/170 157/167 214 242/246
14 FEHHME C. grandis ‘ Thailand Kauya’ 170/173 157/165 214/217 242
15 I EE M C. grandis ¢ Vietnamese jade’ 170 157/168 214/217 242
16 ] P9 M C. grandis  Guangximiyou’ 192 149/167 208/224 240
17 2L C. grandis ‘ Hongroumiyou’ 192 149/167 208/224 240
18 H il C. grandis “Qingpiyou’ 164/170 157/167 214 242/246
19 B2 Ml C. grandis ‘Oroblanco’ 170/192 135/157 0 0
20 %M C. grandis ‘Majiayou’ 173/183 135 217 242/257
21 BN M C grandis ‘Nangneiyou’ 179/196 135 208/214 242
22 FiEAh C. grandis “ Wubianyou’ 179/196 135 208/214 242
23 H ki C. grandis ‘Riyou’ 170/173 167 217 242/246
24 Wik C. grandis ¢ Yanyou’ 176/192 135/157 217/227 242/260
25 WA C. grandis ‘ Fuzeyou’ 173/192 157 217/224 244/260

4% ZAVEPIC>0. D519, J: bk 2 SRR 5
Y, 15 B0 AR I8 I T SO R SRR e
- gmtd, M 22 O MR Fh O 7 F O iE . R IEER
251 T, $5 A5 e bR e 51 ) d 1Y Y 4%
M 22 3 > 1 57 HE T G B 5 K B 43 BB R CSS
CS7.CS12.CS18 1% 4 /™ b ic 15 F1| 1) &5 A7 55 K 2 7
AL, 15 2% T 8 67 73 F BHAMIE (R 4) . BN

A5 5B KR e B4 Bk 2 A7 o A AR X et
b Xk A B G 5 A 1R 2R 1% 5 W AE A TR RE
12 7 AR B9 3G 2 RN AF AL HE PR . 45 IR A2
B 22 MR BP9 2 T 15 i A FISERL K 2
T B IEACHS, Ferb AR 1S ML 1S ik 2 S
S5V WMt R B0 7 S IEA; § M5 4%
AIE BT B O UEACRS s G A5 2 A
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Table 4 Molecular identification code of 25 citrus germplasm
G FRTTARK TS IER S i MR 7T S e Y
Code Germplasm name Molecular identity code || Code Germplasm name Molecular identity code
1 YW Citrus grandis ‘ Shatianyou” 39553328 14 #EFM C grandis ‘ Thailand Kauya’ 23563422
2 IEREHN C grandis ‘ Guanximiyou’ 99471511 15 HEEISREMN C grandis ‘ Vietnamese jade’ 22583422
3 JLHWAHTE C. limon ‘Eureka Lemon’ 5b126b57 16  J Fa%M C grandis ‘ Guangximiyou’ 99471511
4 &3 Fortunella crassifolia 57118899 17 4% M C. grandis ‘Hongroumiyou’ 99471511
5 AR Poncirus trifoliata 55239aab 18 Bt C. grandis ‘Qingpiyou’ 12573324
6  HliE3 % C. grandis ‘Youxuan No.3” 33452524 19 B22Hl C. grandis ‘Oroblanco’ 29250000
7 hhik4'5 C grandis ‘Youxuan No.4’ 33453348 20 S5 C. grandis ‘Majiayou’ 38224426
8  FEMiI15 C grandis ‘Guiyouyihao’ 39553328 21 BN C. grandis ‘Nangneiyou’ 62221322
9 Mk 15 C grandis ‘Youxuan No.l” 39553328 22 FHfiiMl C. grandis  Wubianyou’ 62221322
10 HMii%2 5 C grandis ‘Youxuan No.2” 39553328 23 Hih C. grandis ‘Riyou’ 23774424
11 ZEEHh C grandis ‘ Thailand pomelo’ 36773512 24 Ml C. grandis < Yanyou’ 49254728
12 R C paradisi “ Star Ruby’ 23454422 25  HEFEM C. grandis ‘Fuzeyou’ 39554538
13 4L%F C. grandis ‘Hongbaoshi’ 12573324
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Fig.2 UPGMA tree map of 22 pomelo varieties based on SSR markers
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JBAESRIFE 21 %0 514, Rk 17 5 B & 238
PET SSR 31 W% 68 43 il b ot B 5 0% 4% ok R BEAT
T, BRI aE R G G A 85 R — B0 R YL

R 5 5 K700 AR A RIT 2R 408 R I A )
(LR A, 43T /K 7 B Ui B 1 T Rk & 41 A B
TP HEAMSEAL, E AT T8 2 AT
Ft, Kongsri 25550 Z B A B R it it A, 2 [ o 5 L B
SR AL 1) b T b o R R A R 3 53 AN TE M R AT
PO, 5 R L IR H 10 N2 A 2 851 SSRAR L 5]
W, Fep A 33 NS R IR, K 2 B0t L B, L R
At PRI 2 A8 P, S8 T R — 2SR T A R ] A
Tl B 7 M R BE 2 BEAE ; Ahmed 252951 ] 60 4~ SSR
FRAC 0T Al i Bl BEAT 2> T %, RILT 26 2 &1
SSRAV. ki, BA 77 A9 86 55 A KR [, 45 2R 2 ok Al
T Al R B A AR DL R B K, RGO REUR

LT B AR X SR R RO AR
Y BN SN B EER L. BT S 0iE
[RHE E DA SR S NPT ORFEEY R AL
5 N . DNA $i 80 0 2 0 8 4y - B 0 UE 1Y)
fill AE SRS X 5T F S i . HAr, MEd s+
B A3 UE A [ 1) 5t b SR FH AN [R] () G B 7 900, B8 3
TEAHIE TR FH Y B S5 A7 S R o)1 i A 4 & B
7 20 7 TR 2 22 Al 2R BE IR A B IR, TR T 5
PrIE 25 5y X 3 B4 386 1 B R s R Al Il 2
AT, HaxFhgmiy 75 07 Zbric B, TR F
R

A, S 23 F b 1 2R A7 R A b ol 25 58 3k Ak T
W B, X T2 5 00 RAR I (P RH AR B, Eb G A A
FUITRE A 1502 V0 F Al 9 28 55 Bk, 3 AR X [X 40
TF: 51T & ML SSRARIC 51 42 78 O 40 3 A
B BB, TEVE ST B B I TE S 2%
Jet ik B350 A0, AR R R B R F AWM G
B KBEFIE I T F ke it 2%  (HiE A
REATH AR ZE AR IME B . B RELS A 25
DRI ZEL 0 3 55 7 200 ot P gk A7 BE A TR 565 08
4 45 ®

A FEIE ik SSR e B 41 LB ASI , 3R15 22
P Fil S 1 P iy B AN S 7 SE PR M L 15 81 T 1S A
[F 2R B o3 F S IEAR RS, Foh 12 26005 B 1)
B O , Ay S S RH A el o 7% 9 s e R0 b OR3P 2
BEARHE .

2 Ek References:

(1] FRR-F, 2/ MR IR R AL R AR, B,



243 SeAb 25 B SSR G hRIC i A EE 22 AN FM IS b 1) 43 1 B e 613
2000,19(5):58-61. [11] HP/RPFH, E2255, TH4k, 36 BER, 5k %% 55 . SSR % Hebric AR

[2]

[3]

(4]

(3]

(6]

(7]

(8]

[9]

[10]

ZHANG Taiping, PENG Shaolin. Introduction to the origin and
evolution of pomelo and its distribution in China[J]. Chinese
Journal of Ecology 2000, 19(5):58-61.

S, OV S IR ISR RN R YRR 2 SRR AL, 4R BH Y
SRR, 2007,26(2) :82-85.

PENG Yu, SU Zhixian. Study on leaf shape classification of
some pomelo varieties[J]. Journal of Mianyang Teachers’ Col-
lege,2007,26(2):82-85.

IR, dgeh i . o DA G 5 B0 R FE ). AR AR A B
S CAIREFERRD 1 1993,22(3):290-295.

CHEN Zhenguang, LAI Zhongxiong. Introduction and research
of pummelo germplasm in China[J]. Journal of Fujian Agricultur-
al University (Natural Science Edition),1993,22(3):290-295.
IR, H , XS E0E | HERS Ay A BT Ut Jre (7], o [ R g 2R
B,2017,46(5):148-153.

WU Xiaoxiao, TANG Yan, DENG Chongling. Advances in stud-
ies of citrus palynology[J]. South China Fruits,2017,46(5): 148-
153.

BElE , B, XS0, ki, WA i, 2R 98 . MR AN IR A R
LTS MLEE(T]. SR 27412, 2018,35(7): 794-801.

WU Xiaoxiao, TANG Yan, DENG Chongling, LIU Binghao,
CHEN Chuanwu, NIU Ying. Observation of citrus pollen mor-
phology by scanning electron microscopy[J]. Journal of Fruit
Science,2018,35(7):794-801.

FRIR, AR . VD F A AR (R G 23 A D). e R
B2 (B ARBEERRD . 2004,20(4) - 1-4.

JIANG Chengdong, PENG Zhenkun. Analysis of isodynamic en-
zyme for two breeds of shatian pomelo[J]. Journal of Hubei
Minzu University (Natural Science Edition),2004,20(4): 1-4.
SAMARINA L S, KULYAN R V, KONINSKAYA N G, GOR-
SHKOV V M, RYNDIN A V, HANKE M V, FLACHOWSKY
H, REIM S. Genetic diversity and phylogenetic relationships
among citrus germplasm in the Western Caucasus assessed with
SSR and organelle DNA markers[J]. Scientia Horticulturae,
2021,288(4): 110355.

GOLEIN B, BIGONAH M, AZADVAR M, GOLMOHAMMA-
DI M. Analysis of genetic relationship between ‘Bakraee’ (Cit-
rus sp.) and some known Citrus genotypes through SSR and
PCR- RFLP markers[J]. Scientia Horticulturae, 2012, 148(1):
147-153.

NIE X H, WANG Z H, LIU N W, SONG L, YAN B Q, XING
Y,ZHANG Q,FANG K F,ZHAO Y L, CHEN X, WANG G P,
QIN L, CAO Q Q. Fingerprinting 146 Chinese chestnut (Casta-
nea mollissima Blume) accessions and selecting a core collec-
tion using SSR markers[J]. Journal of Integrative Agriculture,
2021,20(5): 1277-1286.

SCHLAUTMAN B, BOLIVAR- MEDINA J, HODAPP S, ZA-
LAPA J. Cranberry SSR multiplexing panels for DNA horticul-
tural fingerprinting and genetic studies[J]. Scientia Horticul-
turae,2017,219:280-286.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

QBRI LRI T[], 1ED 25441, 2005,31(2) £ 144-149.

HAO Chenyang, WANG Lanfen, JIA Jizeng, DONG Yuchen,
ZHANG Xueyong. Comparison of fluorescence and silverstain-
ing detection systems of microsatellite markers[J]. Acta Agro-
nomica Sinica,2005,31(2): 144-149.

KU, 25 3R, B HEAE, RS, mibe 2, dk22 T RIH SSR 9Ot
FRAC A G L AR M 7 Bk P B B R 23 T SRR D], 1l AR AR L Y
%,2022,54(2):6-13.

LIU Wei, LI Miao, LI Guixiang, DONG Xiaomin, GAO
Xiaolan, ZHANG Anning. Using fluorescent labeled SSR mark-
ers to establish molecular ID of pench germplasm resources
from Shandong province[J]. Shandong Agricultural Sciences,
2022,54(2):6-13.

SEIAR R DRR, B AR, EVLH, ERAC . IR SSR xid
AT i 2R 237 S e D], AET7 B 25,2018 (4) :34-40.
YUAN Kejun, NIU Qinglin, GE Furong, WANG Jiangyong,
WANG Peijiu. Using the fluorescent labeled SSR markers to es-
tablish molecular identity of apricot germplasms[J]. Northern
Horticulture,2018(4): 34-40.

SRANKL, WS, F5 A, kA MR, ARG B IRK R,
X . BT BLEE T SSR AR IC 4 T S AR B SR R
RO, T R SR, 2018,47(4) :92-98.

ZHANG Xiaoshuang, CAO Yufen, QI Dan, ZHANG Ying,
TIAN Luming, DONG Xingguang, HUO Hongliang, XU Jiayu,
LIU Chao. Analysis of genetic relationship and establish molecu-
lar ID of Pyrus ussuriensis based on SSR molecular marker[J].
South China Fruits,2018,47(4):92-98.

2B, T, IR . R SSR e ehric i 41 il R4 3¢
FEBIRF B IELT). JLBE AL R 22 244),2020,51 (1) : 70-77.
LI Huifeng, WANG Tao, RAN Kun. Using the fluorescent la-
beled SSR markers to establish the molecular identity of 41 Ma-
lus germplasms in Shandong province[J]. Journal of Shenyang
Agricultural University,2020,51(1):70-77.

ZEai, DOeHE, B AR LR, e A, R AR, B T
4, XFA A Rl S8 11 SSR bR id R A SR G 2
[, P ERAEE,2018,51(15):149-159.

LI Yi, MA Xianfeng, TANG Hao, LI Na, JIANG Dong, LONG
Guiyou, LI Dazhi, NIU Ying, HAN Ruixi, DENG Ziniu. SSR
markers screening for identification of citrus cultivar and con-
struction of DNA fingerprinting library[J]. Scientia Agricultura
Sinica,2018,51(15):149-159.

CMEJLOVA J, REJLOVA M, PAPRSTEIN F, CMEJLA R. A
new one-tube reaction kit for the SSR genotyping of apple (Ma-
lus x domestica Borkh.)[J]. Plant Science,2021,303:110768.
TR, BT, AR E AR TT AW, 2R L R E A
FH 2 e bric SSR MR E & B 5T B3I 4 1 B HIE[T]. T 25
#%,2014,41(10):2055-2064.

XU Leifeng , GE Liang, YUAN Suxia, REN Junfang, YUAN
Yingying, LI Ya’ nan, LIU Chun, MING Jun. Using the fluores-

cent labeled SSR markers to establish molecular identity of lily



614 3 i

4

e 403

[19]

[20]

[21]

[22]

(23]

[24]

[25]

germplasms[J]. Acta Horticulturae Sinica, 2014, 41(10): 2055-
2064.

AR H, SRUTE, TR, ERIE , S K5 BT SSR 50t
FRICHIAS ] it (RO IR LR R 0BT B2 1 SO IER 22 ).
HHEZ,2022,53(12):3774-3783.

ZHU Tiantian, ZHANG Minghui, WANG Fusheng, WANG
Yuanyuan , LI Mengfei, JIN Ling. Genetic relationship analysis
and molecular ID codes construction of different cultivars
(lines) of Angelica sinensis based on fluorescent labeled SSR
markers[J]. Chinese Traditional and Herbal Drugs, 2022, 53
(12):3774-3783.

AU, RS PR AE AR DCSR BRF5ER, SR . 22T SSR A
L R T T 3 5 A SRR 5 B R 3 A% 9% RN AT D). SR 2R
2017,34(2):166-174.

LIU Dongfeng, CHEN Wei, LIN Shaosheng, XU Wenrong, GUO
Xiuzhu, HUANG Pinhu. Analysis of genetic relationship of
pummelo germplasms by SSR markers in Zhejiang province[J].
Journal of Fruit Science,2017,34(2): 166-174.

KT, XA, e, PV A SSR AR e o [l Al 2 R
A 25 R 3g A% 22 BEPE T SC 0], RV AE P4 R 244, 2006, 14
(1):90-95.

LIU Yong, LIU Dechun, WU Bo, SUN Zhonghai. Genetic diver-
sity of pummelo and their relatives based on SSR markers[J].
Journal of Agricultural Biotechnology,2006, 14(1):90-95.

FO T RIS LTS L TRIBER , AR UE TR, R .
T SSR Zr FARIC K 68 43 Al A B BHECR Gk R (1), %
Bl ALE,2021,49(4) :100-103.

WANG Xu, PENG Jie, ZHU Yansong, YANG Shengnan,
ZHANG Xiaonan, YU Hong, JIANG Dong, LIANG Dacheng.
Analysis of genetic relationship of 68 pummelo germplasm re-
sources based on SSR molecular marker[J]. Journal of Anhui
Agricultural Sciences,2021,49(4):100-103.

KONGSRI S, BOONPRAKOB U. Assessment of genetic rela-
tionships among pummelo cultivars [Citrus maxima (Burm.)
Merrill] using simple sequence repeat markers[J]. Maejo Inter-
naional Journal of Science and Technology, 2016, 10(2): 209-
219.

AHMED S, RATTANPAL H S, SINGH G. Diversity, character-
ization and evaluation in pummelo (Citrus maxima Merr.) culti-
vars using SSR markers and quality parameters[J]. Indian Jour-
nal of Genetics and Plant Breeding,2019,79(3):594-605.
ZHAO Y N, WANG Y, WANG L X, ZHANG D J. Molecular
identification of mung bean accessions (Vigna radiata L.) from
Northeast China using capillary electrophoresis with fluores-
cence-labeled SSR markers[J]. Food and Energy Security ,2020,
9(1):1-29.

[26]

(27]

(28]

[29]

[30]

[31]

EIBE AR, R T, AL B T s, TR, Al . TR AR AN
SSR FRIC HIR S ity T A% 22 RE R 20 B 20 T S E R 2 ().
TEIBAE B UR 4R, 2022,23(4) :972-984.

BAI Xiaoqian, CHEN Yu, ZHANG Shijie, ZHAO Yugiang,
WANG Wu, ZHU Cancan. Genetic diversity analysis and finger-
printing of chestnut varieties based on phenotypic traits and SSR
markers[J]. Journal of Plant Genetic Resources, 2022, 23(4):
972-984.

W4 58, (5 <, 2R, VE T 06, Th 9, 5K/, MBI A H
SSR Z3F- 4R SURIT i {5 S B2 /KRG bt £ G3E [T, FE 24,
2014,40(5):823-829.

LU Xuzhong, NI Jinlong, LI Li, WANG Xiufeng, MA Hui,
ZHANG Xiaojuan, YANG Jianbo. Construction of rice variety
indentity using SSR fingerpring and commodity information[J].
Acta Agronomica Sinica,2014,40(5):823-829.

ERY e, FILIR, 5k, 3B, AV, RS R SR
O BE R KA i B o3 1 B O AR TR R S (D). YL TR AR AR
2018,34(6):1201-1206.

GUAN Junjiao, YANG Xiaohong, WANG Jiangmin, ZHANG
Peng, HUANG Qingmei, BAI Jie, YU Zhihui, ZHANG Jianhua.
Establishment of molecular identity for rice variety of Yunjing
series[J]. Jiangsu Journal of Agricultural Sciences, 2018, 34(6):
1201-1206.

TEUK TR BREE, BN RS, B TR E T
#i %0 SSR M@ Z T DNA 43 7 S 3 iE[J]. 1l P AR 22
2022,50(5):620-629.

DING Yibing, DING Yuge, CHEN Ling, WANG Haigang,
CHEN Ximing, WANG Ruiyun, QIAO Zhijun. Construction of
DNA molecular ID card of Panicum miliaceum based on high-
motif SSR[J]. Journal of Shanxi Agricultural Sciences, 2022, 50
(5):620-629.

R, AN, Ak, IV, AR RAEN], 8, g, A
PRAE, et Mg o . L ZR Ak R A SSR 4R SUEINE Ky 1 &
G AE IR - B T B A Rk B (D). oh R A2 R 2022, 38
(15):113-121.

LIANG Yan, HAN Chuanming, ZHOU lJilei, SUN Chao, WANG
Cuixiang, LI Chunming, WANG Jing, MIN Xufeng, GONG Qing-
dang, MENG Xiaoye, YANG Xugiang. Construction of SSR fin-
gerprint and molecular identity card of Shandong elite Julans re-
gia cultivars: Based on capillary electrophoresis analysis[J]. Chi-
nese Agricultural Science Bulletin,2022,38(15): 115-121.
SEPE, PNL, FETTT0, BAPE 5 KAEA B R R SIS
TEANIEAL ZAENE 2 HT[I]. AR SKAE2015,3006) : 64-70.

MA Xudan, SUN Liao, LI Yuanyuan, XIAO Benze. Analysis of
genetic polymorphism and fingerprinting of some male sterile

lines in rice[J]. Hybrid Rice,2015,30(6):64-70.



