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D etection on evolvament and present situation of genetic
diver sity of spring wheat cultivar s planted in
Gansu and Qinghai Provinces by SSR markers

SHEN Yu-hu,DOU QuanwenWAN G Hai-qingHUAN G X iang-guo, ZHAN G Huai-gang”
(Northwest Plateau Institute of Biology,Chinese A cademy of Sciences, X ining 810001, China)

Abstract 102 polymorphic fragnentsw ere obtained in 43 accessionsusing 22 pairsof SSR primers The av-
erage number of polymorphic fragnents at each SSR locusis4 64 There exists extensive variation anong
43 accessions in SSR s T he range of genetic distance by SSRsisQ 222 2 Q 839 3, and mean genetic dis-
tance is Q 605 5 Cluster analysis show s that 43 cultivars could be classified into 2 clusters at the level of
GS Q 26, and the other 42 cultivars are clustered together except Foshoumai Clustering results reflect
genotypic difference truly. The analysis of development of genetic diversity indicates that there exists ex-
tensive variation anong landraces, and genetic diversity anong bred cultivars,w hich has the trend to de-
crease in general, is slightly less than that of landraces and introduced cultivars The result denonstrates
that 7 cultivars contain 1IRS fragment using peculiar primer of 1BL /IR S translocation,w hich remains to be
confimed and probed further.
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Table1l Pedigrees and other relevant information of accessions
Code A ccessions Pedigree Year of Origin
release
S1 Foshoumai - -
S2 D abaim ai - -
S3 L aow angmai - -
A 1 HongnongNo 1 - -
S5 H eshangtou - -
S6 Baidatou - -
s7 2419 N anda 2419 RietAV iheimine// -
Fransincto405/M entana//A utgmia/3/
S8 Abo Fontatarronco .
N ew thatch/M arroqui 588//K enya
$9 Ohrun C9908M entana/3/FronteriaM entana .
S10 5 NeixiangNo 5 2419(M entana)/ * * 1958
S11 2148 Jin 2148 / 5 // /3/ (Rieto) 1968
S12 23 Jinmai 23 /5027// 2 B/ 1/ 1986
S13 Botam Inia Sib/N apo 63 -
S14 30 Taizi 30 / 1958
S15 5 QingchunNa 5 / 1969
S16 18 QingchunNa 18 / 20 1969
S17 8 GammaiNo 8 / 1964
S18 24Dingxi 24 / 1969
S19 35 Garmai 35 / 1960's
S20 506 Gaoyuan 506 5 / 15 1973
s21 338 Gapyuan 338 506/4/  /3/ //C285 il 1976
S22 4 CeoxuanNo 4 1/ 1975
S23 25QingchunNo 25 3 / 2419// 2/ 1978
S24 26 QingchunNo 26 65-507//  / 1970's
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1 Continued Table 1
S25 Huzhuhong ( ) 1981
S26 11 Humai 11 17/ 5 1988
S27 12 Humai 12 2148/ 1988
S28 533Qingchun 533 367B /A londra $7-76 1988
S29 602 Gapyuan 602 182,/3987-88(3) 1987
S30 158" Gapyuan 158 1994
S31 175" Gapyuan 175 1994
S32 570" Qingchun 570 1996
S33 913" Gaoyuan 913 1998
S34 v 028 Her/Sep $”/A/ ee 1998
<35 853M inhe 853 g;?irgdra '§7-76//Opal/Orofen/3/71b7151/  149q
S36 448 Geoyuan 448 533/ 602 1999
S37 13N ingchun 13 219/ 7906 1990's
S38 8139 L ongchun 8139 7  /68-73-20-3 1993
S39 13 L ongchun 13 68-73-20/75-33-1// 11 1994
$40 14 L ongchun 14 ( 16/ 7 )F1 1994
$41 15Longchun 15 (750025-12/ ) 1990's
42 16 L ongchun 16 Tal 1990's
43 17 L ongchun 17 2148/80(8) 1990's
175 158 913 570 ,
Note : * Complicated pedigreesof Plateau 175, Plateau 158, Plateau 913 and Q ingchun 570 w ere omitted
12 D NA 3 5 »50 ng DNA .
: 2 : PCR el
, - 70 (1) 94 3min ;(2)94 Imin,
(101 DS DNA , 50 55 60 1min,72 2min,
3 59 65 45 (3)72 10min -
20mL DS (1 25% DS, 100 PE9600(PERK N ELM ER GeneAmp

mmolA TrisHCI, pH7 0, 500 mmolA NaCl, 50

mmol/A EDTA, ), 65
25 30min, 5mL 5molA ,
20min, ; ,

1, , ,

DNA ,30min DNA
15mL Eppendorf ) 400 pl )
4 , 10pug/ML RNA A,37

2 h,
(25 24 1), , ,
25 - 20 DNA ,
, 95% 1,
, , 200 1L
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131 PCR 25 i PCR (

»polym erase chain reaction) ) 1

5mmolA M gCl,Q 2mmolA dNTP 2 0 i, 1%
buffer (50 mmolA KCI, 10 mmolA TrisHCI,

pH8 3),1U Tag (Promega ),Q 6 wmolA

PCR System 9600)

132 PCR 6x load-
ing buffer, 3% (EB)
, 20 1 /lane!™ . 1x
TAE(Q 09 molA trisborate,2mmolA EDTA ) .
100v, 80V ,
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Table 2 SSR locus,primer sequences, anplificating sequences, and number of polymorphic bands
. . Annealin N unber of
Locus Primer sequences Repeat unit temperature? ) polymorphic bands
CGCACCATC TGTATCATT CTG
xgwvm 10-2A TGG TCG TAG CAA AGT ATA CGG (AT) 5(GT) 15 50 4
. GGA TAG TCA GACAAT TCT TGT G (TA) 6 CATA
xgvm 11-18 GTGAAT TGT GTC TTG TAT GCT TCC (CA) 19(TA) 6 50 !
: TGG CGC CAT GAT TGCATT ATC TTC
xgvm 1818 GGT TGC TGA AGA ACC TTA TTT AGG (CA) 17GA (TA)4 50 2
! CTT TGT GCA CCT CTC TCT CC :
xgvm 193-68 AAT TGT GTT GAT GAT TTG GGG (CT) 24mp (CA)8 60 s
GAT CTGCTC TAC TCT CCT CC :
xgwm 194-4D CGA CGCAGA ACT TAA ACA AG (CT) 32mp 50 8
] CGA CCC GGT TCA CTT CAG
xgwm 2055 AGT CGC CGT TGT ATA GTG CC €m 21 60 6
: AAGCAA CAT TTG CTG CAA TG
xgwvm 2129 TGCAGT TAA CTT GTT GAA AGGA (€T) 20 60 5
: TGC CTG GCT CGT TCT ATC TC
xgvm 21358 CTA GCT TAG CAC TGT CGC CC (GA) 35 60 6
GAT GAGCGA CACCTA GCC TC .
xgvm 219-68 GGG GTC CGA GTC CACAAC (GA) 35mp 60 8
: TAC TGG TTCACA TTG GTG CG
xgwm 293-5A TCG CCA TCA CTC GTT CAA G (CA) 24 %5 s
. AGGAAA CAGAAA TAT CGC GG
xgwm 304-5A AGGACT GTG GGGAAT GAA TG (€T) 22 55 s
. GAC CAA GATATT CAA ACT GGC C
xgvm 371-3 AGC TCA GCT TGC TTG GTA CC (CA) 10 (GA) 32 60 5
: CGA CAT TGG CTT CGG TG
xgwvm 403-18 ATA AAA CAG TGC GGT CCA GG (CA) 13 55 2
GAT CTC CCA TGT CCG CC :
xgwm 415-5A CGA CAG TCG TCA CTT GCC TA (GA) 25mp 55 s
! TTC CCA TAA CTA AAA CCG CG .
xgvm 49338 GGA ACA TCA TTT CTGGAC TTT G (CA) 43mp 60 5
. TCT CGC TGT GAA ATCCTA TTT C (CT) 3 (cc) (cT)
xgvm 540-58 AGGCAT GGA TA GA GG GGC 16 55 4
] GCG TCA GAT ATG CCT ACC TAG G
xgwm 565-5 AGT GAG TTA GCC CTGA GC CA (Ca) 10 60 !
! CGT ATCACC TCC TAG CTA AAC TAG
xgvm 6-48 AGC CTT ATCATGACC CTA CCT T (GA) 40 55 5
. ATC GAG GAC GACATGAAG GT
xgwm 601-4A TTA AGT TGC TGC CAA TGT TCC (€1) 17 60 2
. ACCACA CAA ACA AGG TAA GCG
xgvm 67-58 GAA CCC TCT TAA TTT TGT TGG G (CA) 10 60 4
: CAC TACAAC TAT GCG CTC GC (GT) 18 TT (GA)
xgum 8868 TCCATT GGC TTC TCT CTCAA 4 60 !
Rye1B GGA GACATCATGAAA CAT TTG - 3

CTGTTGTTG GGCAGA AAG
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Fig 1 Dendrogran upon SSRs data of 43 gpringw heat cultivars
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Table 3 Composition of every group after clustering

Groupes N umber of cultivar Cultivars
1st group 1
2nd group 42
1st subgroup 2 33
1 2419 4 2148
30 5 16 12 11 13 15
2nd subgroup 40 5 18 158 24 506 533 602 570
853 448 35 8 175 8139 14 338
25 26 V 028 13 17 913
24 SR 20 70 (GD =
20 40 Q 4845) . 40 70 ) SSR
SSR , 4, , 80
2 . ’ ’
4 2 ,
SR (GD = Q 656 2),
4 SSR

Table 4 Evolutionary trend of genetic diversity development anongw heat cultivars detected by SSR markers

Era 1940s 1950s 1960s 1970s 1980s 1990s
V ariance range 04737 Q7551 04474 Q7451 03784 06977 03333 06429 02222 07111 03143 17551
M ean GD Q 656 2 Q 598 6 0 563 0 04845 05595 Q5523
a 01T 175 1IRS
‘5 by | \\‘\/__‘ ’ 15 IRS
05
=
g 04f ) 30 24 35 IRS
B o3r
& 02}
H i
& 01}
B 9 | N 4 1 . ' 2 3 4 5 ¢ 8 9 101112 1314 15
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&£48 Era
2 SR
Fig 2 Evolutionary trend of genetic
diversity detected by SSR markers
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