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Abstract: The purpose of this study was to reveal the change of population structure and genetic diversity of
wheat germplasm in the process of regeneration and to provide a scientific basis for the collection and conservation
of wheat germplasm resources so as to conserve and utilize the resources more efficiently. Nine agronomic traits
were investigated and 35 pairs of microsatellite markers associated with agronomic traits were used to analyze 6 ac—
cessions from three wheat varieties each of the varieties was stored both in the long-+term genebank and the mid-term
genebank respectively. Population structure and genetic diversity within wheat accessions composed of 30 individual
and between two types of conservation were analyzed by agronomic traits and SSR marker. Tt showed that (1) All of
three wheat varieties was heterogeneity accession genetic heterogeneity among individuals was different at the SSR
locus with 57.14% 48.57% and 5.71% respectively. (2) The regeneration wheat accessions ( mid-erm gene—
bank) displayed similar performance in morphological only plant height and number of spikelets significantly in—
creased in wenquanxiaomai3. (3) Allele gene frequencies was significantly different and allele absence was ob—

served at eight microsatellite sites which was associated with grain weight grain yield and heading date genetic di—
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versity reduced after regeneration. (4) The analysis of agronomic traits and molecular markers all showed that there
was no significant different between the long—term genebank and the mid-term genebank in diversity. The Gst value
of three varieties was 0. 0269 0. 0324 and 0. 0380 respectively only 2. 69% 3.24% and 3. 80% differences
existed between accessions from the two types of conservation. It suggested that the danger of the loss of genetic in—
tegrity exists after regeneration 300 individual should be maintained at least to ensure the genetic integrity in re—
generation.
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1 SSR

Table 1 SSR markers and their related agronomic traits

Location Primer Reference
2A Xgwm339 16
2A XgwmA445 17
3AS Xbarcl2 18
4A Xguwm494 16
4A Xguwml62 16
SA Xbarc319 19
5A Xgwml79 19
S5A Xbarcl 20
SA Xcfa2250 21
SA Xcfa2163 22
6AS Xcfe273( EST) 23
6AS gpw7592( EST) 23
7A Xgwml130 24
2B Xguwml48 25
2B Xguwm630 26
2B Xgwm47 27
2B Xgwm257 16
3B Xwme231 16
3B Xbarcl 64 28
3B Xksum29 29
4B Xgwmll13 30
5B Xbarc74 31
5B Xguwm604 24 | 31
7B Xgwm333 25
7BL gpw7596( EST) 23
1D Xgdml126 16
2D Xguwm261 29 . 32
3D Xgwml91 16
3D Xgwm341 16
3D Xwme552 16
5D Xbarc320 33
5D Xwme215 33
6D Xgwm325 16
6D Xgwm55 16
7D Xwmce702 22

1.3.2 PCR 10l 10 x Taq
Buffer 1l dNTP Mix 0.2l Taqg 0.5 U SSR Prim—
ers 2ul DNA 2ng ddH, O o
GeneAmp  PCR System5700 o

:94°C 5 min 94°C 1 min

( ) 1 min 72°C I min 38

72°C 10 min 4°C o

1.4
1.4.1
SAS ANOVA o

( Shannon-Weiner index H?) "

10 1 X <(X-20)

10 X; >(X+20)) 0.50
Pi ( i
);
H =-YP, x
InP, . Pi i
In o
1.4.2 SSR SSR
DNA 1 DNA 0
o Power—

Marker version 3. 25( Http: //www. powermarker. net)

( Number of al-

leles) . ( Gene diversity) .

( Polymorphism information content PIC) SAS
o PopGene Version 1.32 ( Http: //www. ual-

berta. ca/ ~ fyeh/fyeh/) ( Ge-

netic identity)
Gst ( Coefficient of gene differentiation) Gst =

(H; - Hs) / Hy; H;: ( Total gene
diversity) ; Hs: o
1.4.3 GRSimu-
lator ( http: //www. isbreeding. net/kejianl. html)
2
2.1

( )2
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9 ( (P <0.05)

2) 2 2 88.72cm 95.09¢m

9 (P>0.05); 51.60
3 54.77.

2

Table 2 Agronomic traits in accessions examined

(g
Spikelet Kerner d d d
No. of ( cm) (cm) ! 1000-kerner (g (d) (d) (4
Cermplasm name Source number per number per Theoretical grain ~ Heading Flowering ~ Maturity
effective tillers Plant height Spike length weight
spike spike weight per plant date date date
11.01 £ 124.20 + 9.73 24.24 = 74.20 24.19 19.76 =
215a 222a 265a
Guangtoumai 1.82a 4.46a 0.37a 0.77a 6.93a 2.77b 3.84a
11.88 + 126.29 + 9.83 + 24.27 + 73.49 + 24.55 20.43 =
215a 222a 265a
1.73a 4.0la 0.47a 0.78a 6.07a 1.34b 3.04a
2 9.77 = 86.88 + 9.59 + 22.88 + 53.47 £ 36.59 + 19.13 £
207a 214a 26la
Wenquanxiaomai 2 1.39a 4.34 a 0.63a 1.19a 5.64a 3.62 a 3.55a
10.37 + 84.86 9.46 + 22.63 £ 53.54 £ 35.86 + 19.51 +
207a 214a 261a
2.03a 6.32 a 0.53a 0.76a 6.46 a 3.77a 4.08a
3 10.02 £ 88.72 + 10. 10 £ 21.98 + 51.60 + 34.92 + 18.80 +
210a 218a 26la
Wenquanxiaomai 3 2.51a 9.12b 0.71a 1.76a 9.06b 5.99a 5.85a
10.15 = 95.09 £ 10.09 = 21.46 + 54.77 + 35.66 + 19.61 =
210a 218a 261a
2.08a 7.35a 0.95a 1.69a 8.12a 6.58a 5.5%
0.05; Significance at 0.05 the same letter stands for no significance
3 N N N N N 1.901.1.901
6 (3
1.656 ~2.101 o N 2. 3 2
1.830. (P >0.05)
1. 879.1. 840 1. 971, o
3 6
Table 3 Diversity index of six agronomic traits for different conservation populations
(g
(em)
No. of effective Spikelet number Kerner number 1000 - kerner
Cermplasm name Source Plant height Spike length Mean
tillers per spike per spike weight
1.939 2.014 1.966 1.977 1.934 1.998 1.971
Guangtoumai 1.946 1.937 1.943 1.709 1.789 1.656 1.830
2 1.913 1.821 1.987 2.101 1.774 1.810 1.901
Wenquanxiaomai 2 1.969 2.084 1.672 1.656 1.957 1.933 1.879
3 2.070 1.838 1.789 1.767 2.090 1.850 1.901
Wenquanxiaomai 3 1.933 1.681 1.890 1.760 1.914 1.864 1.840
2.2 SSR 36; 2
35 3 53  50; 3
6 180 35
64 58( 4).
37 1-~3 13
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33. 14% 22 Xbarc3195A Xgwm472B Xwmc7027D  Xguwm630—
66. 86% - Xbarc74- 2B 9  SSR
5B. Xgwm3392A . Xgwm604-5B. Xgwmil30-7A. 3

4

Table 4 The polymorphism information within populations for wheat accessions

PIC
Germplasm name Source No. of allele Major allele frequency Gene diversity
37 0.986 0.020 0.016
Guangtoumai 36 0.991 0.013 0.011
2 53 0.895 0.153 0.126
Wenquanxiaomai 2 49 0.893 0.135 0.108
3 64 0.830 0.233 0.198
Wenquanxiaomai 3 58 0.851 0. 190 0. 155
SSR 18
3 51.42%; 2
14 40% ;
22 1
5. 5 2 2 2.86% o
1 2.3
Xbarc-1643B 2 Xbarc74-5B+
Xwme5523D o 3 5
2 Xbarc— 3 4
123AS. gpm7596-7BL 2 ( 4
Xbarc604 « Xbarc130-7A;
Xwmc702-7D 1 N
Xguwml62-4A o o 3
2
Xwmce5523D (P<0.01) 3 0.233
Xbarc-164-3B (P <0.05) 0. 190; 2
2 o 0.153 0. 135;
0. 020
o 0.013
SSR 3 3
3 35 SSR (P>0.05)
20 3 o
57.14% ( Gst)
; 2 17 Gst 0~0.05
48.57%; ;Gst 0.05~0.15
2 ;Gst 0.15~0.25
11.76% ; Gst 0.25
o N 2. 3
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