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Analysis of Genetic Diversity within Litchi Varieties
based on SSR Markers
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Abstract ; Twenty-two polymorphic primer pairs were selected from 53 SSR special primer pairs developed and
designed by our laboratory to amplify genomic DNA of 46 litchi. 23 locus-specific SSR markers were obtained , and
54 alleles were found and the average alleles per marker was 2. 4. The average observed heterozygosity, expected
heterozygosity and PIC of all markers were 0.451,0.355 and 0. 507 respectively. Locus Lit6 had the highest num-
ber showed that it was an optimal marker. Then the selected polymorphic SSR markers were used to detect the ge-
netic diversity of 46 litchi germplasm and to cluster them. The resulis revealed that similarity coefficients of most of
litchi germplasm were among 0. 63-0. 95, which indicated that the genetic relationships between them were closer
related. In addition, it was identified that Huaizhi( Hainan) and Huaizhi( Guangdong) were not the same cultivar
but the different one which used the same name.
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Table 1 Plant materials of litchi for test

89 HRER R 49 HHEK R

Code Name Locality Code Name Locality
1 BAT PR ARBL B B R A% B R PR 24 BB TR A A Bt [ K R B IR
2 L ES ] 7R IRP B B R 3 B B BT 25 EHT TR AR A BT R A R BT
3 BEY P RAP AR A B AR 26 a% FARKRHREERT B AR
4 # FARARR AR FBE AT RER 27 AR F-RARF B E R R B A SR
5 met T AR AR B 2 7 R 9 3 28 PR T4 I"HRARRERZ AR
6 ot I AR AR B B K 2 R B R 29 EBR IFERRAGREZZEHEFTRA
7 NEE PR AR B B R % BRI 30 ad IARRB B B R BRI PR
8 A ] T~ AR A B B R 3 31 & B A FARRMRERZ B EERA
9 BFAEHB 17 BTN 32 Ly WHEERFARAFB LR
10 EB=A4a PARRBBREREEFHETRE 33 1P WAL R
11 BR% I 2R A B B R 7 45 L BE R 34 = TARARH Bt B R 3% Bk B BT IR
12 ZA4 J AR A BB B R 3 R VT R 35 EFAEHE 20 HEAERTK

13 FXNER 5 AR AR B B R B R B R 36 HAERE 22 YR LT W TR AR

14 HEH FERRBEREEBEMFETRA 37 BR18 5 HBHERHES LR

15 ik 23 JUAR AP B R I R R 38 BR13S BHYRBRESHES
16 wR FoRARPE E R AR 39 ATE WA R
17 k&K I AR AP E R A B R B 40 BETS HEARMRABEL
18 BRE I AR AP B I 5K 75 B R O 41 B WHAMFARNERETES
19 K EBER JUARARFHBE XK I e R R BT R A 42 %53 HBHE R R

20 EFAZE 21 WRIE WA 43 FERE TR AR B [ R A B R T B I
21 WARLT BT A MERRA 4 wFE TR A A B R 3 I B IR
22 LY -3 Rl A NMARRE 45 HiRER JHRRA AR SN A R A
23 Rk I AR A A e I K 7 45 o i O AR 46 il IHRRBBREERFHA R EE

1.2 DNAMRDEREFE

AZ5 B o iR b1, R R B CTAB 367 $2 1
F A4 DNA, WEEH S DNA F B Z 100ng/pl,
1.3 SSR3|Y

LKA SSREIYHAFEEAFL, 5 UH
FBAETER. 51N EERAFFI RERER AR
ERE2.%3, E2PESIVEEHRSY, 6519
hEES Y, ES S ASIMERER 1 A
CIE7 Do

1.4 S|k
UEB R A4 B A4 DNA HER, E#Hh
ARKKERS Y, BT PCR REEFR
VRN FRSERR 200, KA 10 x

buffer 2pl1.25mmol/L MgCl, 1. 2pl,dNTP Mixture ( %%
10mmol/L) 0. 4l 4575 ¥ (5mmol/L) & 1pl . DNA
(100ng/pl) 1l 1U Tag DNA B4 8.

RWEBFRN:94C,5min( WMEH);94C,0.5
min( ¥ ) ,51 ~59C , lmin (B k) ;72°C , 2min ( FE
fd) (35 MEFF) ;72°C , 10min (JFEEfH ) ,

MATHRERABRRERO XS BT HEY
HELBERE. A2 REHFY
sy,

L 46 £} %5 A Fh BT ) 2 I 41 DNA SHBEMR, |2 BE
#EK PCR RN BFF L, #7254 3 W0 H
%, FIERELROESHSIUNBTE B R
FR K SSR oA i,
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Table 2 The PCR parameters of special SSR primer in the study
HIHHFF .
ElL ] E39ER Right orimer K BKE (bp) % N2 BARBECT)
Primer Left primer sequence gat P Length Repest type Tm
sequence
T 5’ CAAGCGTGGTTGTGAGGA 3’ D5,D6 95 (ATC)s 57C
T6 5'GTCCCTGAGATTGAAGATTCCT3’ D5,D6 149 (CAT), 57C
T7 5’CAGGGGTGATATTTCCTTCTTTAT3’ p3,D4 162 (TTC);T 57C
T8 5’ GGCCACTTCTTTCCCTTTAT 3’ D3,D4 115 (TTC),TCTTC 57°C
T10 5’ TTCCTGCTCTGGGTTGTTT 3’ D3,D4 128 (TTC) 57C
T20 5’ TGGGAAACGCAGCCAAGC 3/ D3,D4 142 (CTT), 57C
7 5’ CGAAAGATGCCCCTCCATA 3’ D3,D4 177 (CTT), 53C
T8 5' AAGCTGGAACTCGTGAGACA 3’ D3,D4 94 (TTC) 53C
T31 5’ GTGGGAAAAGTAATGCGACA 3’ D5,D6 104 (ATC) AT 57C
132 5’ CCGCCATTTGGATATGAGTGT 3’ D3,D4 158 (CTT), 51C
T35 5' CAAGCCTTCCATCCTCACT 3' D3,D4 162 (TTC),T 53¢
T37 5' CGGGAGAACAAAGCTGAA 3' D3,D4 141 (TTC) 57C
T42 5’ ACGCTGCGAGGGTAGTGAATG 3’ D3,D4 136 (CTT)¢CT 53°C
T45 5’ CCTCCAAGCAATGCAGCAAC 3’ D5,D6 162 (CAT) CA 59C
T50 5' GCCAAAGACAAAAGCAATCAG 3’ D3,D4 105 (CTT), 53¢
152 5’ TGCCGTCATAGATGCTGGAC3’ DS, D6 89,88,92 (ATC);A(ATC) A 57C
T61 5' CCAGGAGCAATGGAAGAGTAG 3’ D5,D6 78 (CAT), 57C
D3:5' RVVRVVRTTCTTCTTCTTCTTC 3’ R=AZKG,V=AKCHKC
D4:5' VRVVRVVCTTCTTCTTCTTCTT 3’ R=ABKG,V=AKCRG
D5:5' RYVRYVRATCATCATCATCATC 3’ R=A®G,V=AKCHKC,Y=CKT
D6:5' VRYVRYVCATCATCATCATCAT 3’ R=A®G,V=ARCKG,Y=CHKT
%3 ZESSRIMHPCRBY—UR
Table 3 The PCR parameters of SSR primer in the study
5% L k2] F Bt (bp) HEEFY BABE(CT)
Primer Sequence Length Repeat type Tm
T14-15 F - 5'TGCAGCTCACATATCCATTC 3’
177 (TA),(CA), 51C
R -5'TGGGAAACAAGTAAGCTCATG3’
T18-19 F -5’ TTCTGTGCGGGCATTGAT 3’
135 (CT),~-(GA)4G 53¢
R -5’ GGCAAAGCAGCAAGAGAAG 3’
T21-22 -5 CAGAA T3
F -5’ GAGCGTGCCAGAATGGAT 3 164 (TGA), 53t
R -5’ TTCGCTTGCTTCGTTTCC 3’
T33-34 -5 '
F -5’ GCCGTACATTCCCAC(T)CAA 3 24 (1cc), 1T
R -5'CACCGTCAAGAAATCCATT(A)C3’
T38-39 -5 ,
F -5’ CTCGGCTTTGCTTCTATTCT 3 167 (1), 51C

R -5’ TTGGGCATGAAATGAGGG 3’

F:IEM5|Y Forward primer;R: /X #3|¥ Reverse primer
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L5 HESH
1.5.1 SSRiRICW S TS K KM POP-
gene3. 2 M BRI S M H R M, FHMBRE
B He(average expected heterozygosity ) | 3k B Wi 28 4%
4 & Ho ( observed heterozygosity ) , [A] i} # 47 Hardy-
Weinberg #llis DA & /£ & P N 45 iC [A) B9 2 8 R £ &
Wi,

4 Botstein " MA R BB -G —
MIANESHEAR.

PIC =1 - ;pf -2;12‘:];»,?;;}

n REREEY,p RHE i S HFAEE KRR
BopRE NS MERGERRE,
1.5.2 @JESHUSE EBVHAWEWALSR
ZABHR SSR fR i T REL I B HICH 1, EW
BN 0, HHE Nei 4177 ¥k i+ 5 4 w5 6 B9 4 0L &

N _ _2Nxy
MR Fk“—v—Nx+Ny(ny RME x My A

HIEH B N I Ny BB RR R x MFEy H£AK
AR

1.5.3 BASH XRH UPGMA (unweighted pair-
group method using an arithmetic average) ¥, i& 7

NTSYS2. 10 % #4'°' #§ SHAN B #4T B RO,
2 GR59WH

M 53 343149 eh 3k s 40 XF BB 4, AA 40 X5
YpE il 22 WL AETIW. X 22 MERES P
P23 4 SSR LA, HBWB 54 NMEREE, B
MIEHSURE2~4 N FHENSSRLAA
SMEE2.4 4, HIIY T42 5 T14-15 §HH
K H) SSRIRICRE , A4 MNSMNEE(F4) ., 4R
£ i 22 SRS YW A T xHESH M T

BENHAEZSHSG, Kb TIB- 5P HER
RLE1,

¥ (genetic similarity ) , #F g X 57 U B 4K 2 17 i 15 &
BT,

%4 23 SSRSIM(2Z | SSREFEB)WESHITER
Table 4 The polymorphism analysis of 22 SSR primer pairs (23 SSR locus) in Litchi chinensis

Bl % SIMER  SHEEK FUEEK(bp) EEHY KAk WRKEE BYPREGE 2E5GFESR
Locus Primer No. of alleles Length Repeat type Sample size Ho He PIC
Litl T2 2 95 ~ 105 (ATC), 32 0.781 0. 504 0.534
Li2 T6 2 145 ~ 149 (CAT), 32 0.656 0. 468 0.584
Lit3 T7 2 162 ~ 170 (TTC),T 34 0. 706 0. 464 0.543
Liw T8 2 115 ~ 125 (TTC),TCTTC 26 0.640 0.509 0.587
Lits T10 3 128 ~275 (TIC), 38 0.579 0.459 0.686
Lit6 T20 3 105 ~ 142 (CTT), 37 0.784 0.614 0.714
Lit7 T27 2 177 ~ 200 (CTT), 31 0.839 0. 495 0.485
Lit8 T28 2 94 ~ 130 (TTC), 40 0.125 0.119 0.358
Lit9 T28 2 95 ~104 (TTC), 37 0. 865 0. 507 0.428
Lit10 131 2 195 ~ 208 (ATC) sAT 36 0.528 0.394 0.570
Litl1 T32 2 130 ~ 170 (CTT), 36 0.083 0.081 0.364
Lit12 T35 2 130 ~ 141 (TTC),sT 37 0.324 0. 400 0. 623
Lit13 T37 3 80 ~ 136 (TTC), 26 0. 440 0. 358 0.584
Litl4 T42 4 162 ~172 (CTT) (CT 31 0.129 0.235 0.526
Lit15 T45 2 120 ~ 125 (CAT)CA 35 0.714 0. 466 0.533
Lit16 T50 2 89 ~130 (CTT), 33 1. 000 0.508 0.323
Li7 152 2 78 ~ 82 (ATC) A/ (ATC)4A 3 0. 405 0.328 0.553
Lit18 T61 2 177 ~ 240 (CAT), 38 0.105 0. 101 0.374
Lit19 Ti4-15 4 135 ~ 140 (TA)4(CA) 36 0.278 0.360 0. 604
Li20 T18-19 2 164 ~ 175 (CT),+(GA) G 40 0. 050 0. 141 0. 341
Li2l T21-22 3 234 ~ 240 (TGA) 34 0.235 0.553 0. 687
Li22 T33-34 2 167 ~170 (TCC), 36 0.028 0.028 0.318
Li23 T38-39 2 114 (TC),T 38 0.079 0.077 0. 346
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2.1 SSRiERCHESHESH

MK 4 TTLLE X FEANBE, SRiCHRE
Zx A BE(ETE 0. 028 ~1. 000 X (6] (£ 0.432) , 3y
B3 A B M PIC {45y 5]k 0.355 #1 0. 507, Xf#
BB W PR A R ) B A B, i
BANMERSERTHERSERATEREN
FEFMEFE AR K, K Li22 AL SRS

e B PIC (1%, % 0.028 F10.318; i Lit6 fif
ENBABREMHBREEM PIC fH, % 0.614
#0.714,

% A%k {4 POPgene3. 2 #E47 #5710 9 Hardy-
Weinberg 32 LA & £ & % 47 10 6] 19 3% B A F
Wik, 458 & B L7 Lit9  Lit16 , Lit20 #1 Lit21 ¥ %
WY B F W E Hardy- Weinberg expectation (p <
0.01),Litl4 .Lit19.Lit20 3 4 SSR ARiCfi A H M Z
5] FF £E 3% B A F- 45 (p <0.05)

2.2 HESHESH

F 22 ST AT YN 46 1335 AR BT R 4G
ZEES ERIE 2, HURERE, XRUER
KRBT, WK 4 PATLIE H,46 43 75 B F gt %
FMLESAE 0.292 ~0.954 FEE M, E150.65, i
AFBERIERNBEEHEERBERT, P, H
MNEFZSNFHE BR 135 5EER 18 SRIMN#HE
MUERK, AR 0.954; HRER A E R
o AR R B 0.938; B () SEHAHH
17 2Z [R] B 188 £ AH fBL 4 B /D, ARMBL R B( D 0. 292
HREBEB(THR)EREE(ES), HEMREK
3 0.323,

[ZAY = O AR 0O

L

i

]
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2.3 EBAESH RFNEFD WER B R) EEHR KR,

ERDAIA 0.631 4, SX AR B H=
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T EBRZAL . BKE.ZAL.BRI8S.BR 13
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BUNT & R 4 0% B REK Br% B A
FHBE 1T BFAE IR 20 EP A BB 21 FIEFAE A 22;
B2 REBFBEERTF AT KEFHRET &,
BIKWBFE AR HMEES EFE.HE B
B R (MR ) ERR K ABR AR HEILA, W
£ 0. 685 IRl F Bk S b W) SUATHE H 3 B 0 K 2K,
HPE 13 RAE, 2L PRET SHFEMI S
H—2, 5 H At B 6 R 2 6] 69 FE DL R B0 LR,
ARE—SHR. I LRERTUEFH, WA T
75 B0 5 AR 0 B9 BURS SR IR S R, 48 IR 4 T B 2 A
MZEEZXREE,

3 g
3.1 XFHHESSR SHHFTHF L RGURABS
1% T R Rt

EZEFRAR(PIO)REREAFBREBHER
R AR , BB R B — AR AR IE BT & W BBy
RERUMBEFEENER,Y PIC>0.5 &, % &
AEHEEBEEAL;0.25 <PIC <0.5 i, B E
ZHHIBARL; PIC <0.25 B, HIEE BB,
FRZ5F 8B X R B ZEA o] F# XA
R ESEEEEBR, E—-1HEP, ZEMCRE
FHAMBK, REHREFERBT . NEHR
HEAN AP EMNESNESHRE HPH 1S
MIELTEEEE, BT MEAHBRTHES
B E FAEMAMES PICEKT 0.5, 804
stk ERURBRESINER. BF, EREEH
AP PICEKRFOT HMIEM S N BERAY
HEHEGIC, R EXHELT  SCEE R SAEZ
AW, EHBERPTLUERE S URDFUENK
8. AR Lit6 L K # PIC fH % 0.714, 5 K
fb 22 Mric L, EE THEREEHEENT TR
HEOREEENWE,

Weight" 5 i Bl e $5 %0 Fst =0 ~0.05 00 %
K 6] B 38 A5 22 AR/ Fst =0.05 ~0. 15 BB B4k [A]
HFEPERBENREER Fs=0.15~0.25 AR
K B] () 815 22 T LR K 5 Fst > 0. 25 158 B BE 4K 6] #) 18
RERBRK, BEAMRS, I REBRERKME
B BRI BARM M Fst (55 0.042, REBH N FEE
5 818 % 2= R 1R /D

FUEABRRBBRBEERNS - EE
{5, ZHEPH 23 MATEMUAP, FHEME
BER2.4, X~ HEAELHROELAREE, 5
—FEBH#E—FHEEX 22 AP EBHEHARE

PHRENEEFRARBR N EE B RAMESH
BAHY AR B IESRELARBHE N
EE 2R

EARGEOKRIERAZHE, - BRIAIER
ERBEAREERH—ANBRESH, FHNERE
ERMECH R REERNTRBEMRR, &
BAERK, R, IFEE NG S B IR, ABFE
Fsrn i 23 4 SSR #RiE S, KL R KT B %
AR O0.355, R BARNREENEREE
HE, BRABEANMELREEATHEREE
WHATERENRES TR S KB RK, BRHE
EBREAAE BT UEH, A M EREREEK
£,

3.2 XTHEMRBESHEHRFZXAGE

AHRUANZ AT REERESZM. 10 MEEH
FECRIE AN 4 AN B A B R B SR O AR,
ALBEH FWARI L KEMH B SSR fRiciffT
3T, BB K 2 O 1A 3 B 5 b BT B 345 AL R B
7£0.631 DLk, 8% 0.650, # B #5 H R 1B RAh &Y
BESHUEBRARA¥ERANBALETE HER
55 F &% %kp,

EREXE S KEURSK 0. 13 HAE, &K
HoAAgamMBEN X BT E5ER=-AHONE
BZRMBAEER LSS, 5T KA R
R R BT, X5 R TES " WER
HA,BE5EHF Y NEREEER, KRTNFE
MER, —AaS5EFEEBRL HUAEER
0.786  LIMBRE—E, MAMAKBHERR=A
AERFEERBR, AEHMERMNS 0.4,25)
REAFRMKMA, FEFEREME KA SSR #7i2R
Frs. BRRE, AR REEFTLERSA
B TR I RS AT i B AL R TR
IEREALL BHBR I RE R S5HL M
sl R EREEU g REAM,

W RMRET SEAMRELO0. 685 KF EH
PRMBEN—E, 5 MRS MZ E R
BHBE, ARt —5 R,

EFRABRRSHF T REERT LR NES
5mEH BRZEEZXREE, HAMRK2 5
$0.954.0.938, RRFEHAERE 135 5BE 18
SANTEHEZEFEGXRZRL, KMMUREIHA
0.954.0.923, A LAEH, 0l fE i FHARE LM H
BUM SR IE AR TR, 461 R oty B 25 G P 22 D SR R K R
Eit, AHMEFHAFELLHBER(R) 5ER
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