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Allelic Variation and Genetic Diversity at Glur1 Loci in
Chinese Wheat ( Trticum aestivum L.) Germplasms

ZHANG Xue-yong , PANG Birrshuang, YOU Guang-xia, WANG Lamrfen, JIA Jrzeng, DONG Yu-chen
( Institute of crop Germplasm Resources , Chinese Acade my of Agriculturul Sciences / Key Luboratory of
Crop Germplusm and Biotechnol(ng, Ministry of Agriculture , Bei]‘ing 100081)

Abstract: Wheat processing quality is greatly influenced by seed proteins especially the high molecular
weight glutenin subunit ( HM W- GS) components, low molecular weight glutenin subunit (LM W- GS) compo
nents and gliadin components. Genes encoding the HM W GS and LM W GS components were located on the
long arms and the short arms of homoeologous group 1 chromosomes, respectively. HM W- GS components in 5
129 accessions of wheat germplas ms including 3 459 landraces and 1 670 bred varieties were analyzed syste mati-
cally. These accessions were chosen as candidate core collections to represent the genetic diversity of Chinese
common wheat ( Triticum aestivum) germplasms documented and conserved in the National Gene Bank . These
candidate core collections covered the 10 wheat production regions in China. In the whole country , the dominat-
ing alleles on Glu-Al1, Glu-B1 and Glu-DI1 are Glu-A1b (null) , Glu-B1b (7 +8) , and Glu-Dla (2+12),
respectively . Obvious difference bet ween landraces and modern varieties is the dramatic frequency increase of al-
leles Glu-Ala (1), Glu-Blc (7 +9), Glu-B1h (14 +15), Glu-D1d (5 +10) and allele cording 5 +12 sub-
units in the later ones. The difference in genetic richness between the landraces and the bred varieties at Glu-1

is small , which is 28 and 30, respectively . However, the genetic dispersion index ( Simpson index) based on al-
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lelic variations and their frequency at Glu-Al, Glu-B1 and Glu-D1 suggested that the modern varieties have
much higher genetic diversity than the landraces . This revealed that various isolated mechanis ms (such as auto
gamous nature , low migration because of undeveloped transposition syste m) limited the gene flow and exchange
among populations of the landraces , which led up to some genotypes localized in very s mall areas . Modern breed-
ing has strongly promoted gene exchanges and introgression between populations and previous isolated popula-
tions . Of the three loci, Glu-B1 has the highest genetic diversity, then Glu-DI, while Glu-Al always keeps
the lowest genetic diversity . For the landraces , the three regions with the highest allelic richness are Huanghuai
Winter Wheat Region, Northwest Spring Wheat Region and Southwestern Winter Wheat Region. For the bred
varieties , the highest allelic richness existed at Southwest Winter Wheat Region, Huanghuai Winter Wheat Re-
gion, Low & Middle Branch Winter Wheat Region of Yangtze River. Introduction and utilization of foreign va-
rieties in cross breeding has had great effects on the allelic components and frequency of the three loci, which

greatly affected the genetic dispersion index . This has made the “ population” of modern varieties quite different

from that of the landraces .

Key words : Wheat ; Core collection; HM W glutenin subunits ; Genetic diversity
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Table 1  Candidate core collections and the basic collections of the wheat germplasms in the 10 ecological regions of China
HoJ5 P Landraces BHRMFI(R)  Modern varieties
ilz R A B AT i H IBURE Bl A1 R IPSE- WA S E HURE L)
Regions Basic Candidate core Sampling percent Basic Candidate core Sampling percent
collections collections ( %) collections collections ( %)
JeIr & #2IX 1 454 429 29 .50 1757 241 13.72
Northern winter wheat region( NW WR)
BEA X 3278 842 25 .69 3433 526 15.32
Huang- huai winter wheat region( HW WR)
KL R4 # X 2310 717 31.04 2358 303 12 .85
Winter wheat region of middle
& low branchs of Yangzi River( MLB W WR)
PR A IX 2413 490 20 .31 1024 180 17.58
Southwest winter wheat region( S WW WR)
HERAEIX 281 165 58 .72 189 37 19.58
Southern winter wheat region( S W WR)
RALHFEZEX 181 93 51.38 708 212 29 .94
Northeast spring wheat region( NES WR)
e 2 X 351 170 48 .43 289 56 19 .38
Northern spring wheat region( NS WR)
bR X 476 264 55 .46 633 65 10 .27
Northwest spring wheat region( N'WS WR)
IR A A X 2075 150 7.23 61 13 21 .31
Qing-tibetan spring &
winter wheat region( QTS WR)
BmARAEIX 352 139 39.49 77 37 40 .05
Xinjiang winter & spring wheat region( XJ WS WR)
It 13171 3 459 26 .26 10 534 1670 16 .29
Total
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Fig.2  Various HM W- GS and their catalogue
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Fig.4 HMW GS frequencies at Glu-B1 locus in the candidate core collections
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Genetic differentiation indexes bet ween modern varieties and landraces in the ten wheat ecological regions

77 it bt A2 1 O B A WAL S R EL
X Genetic dispersion Genetic dispersion Genetic
Regions indexes of indexes of modern differentiation indexes

landraces varieties ( %)

Jeor &% IX 0.136 0.457 236 .5
Northern winter wheat region( NW WR)
WA FZ X 0.183 0.520 183.9
Huang huai winter wheat region( HW WR)
KT R4 X 0.113 0.460 307.7
Winter wheat region of middle &
low branchs of Yangzi River( MLBW WR)
VYR A4 X 0.223 0.593 165 .6
Southwest winter wheat region( S WW WR)
A IX 0.035 0.305 762 .0
Southern winter wheat region( S W WR)
FAeFEZEX 0.350 0.562 60 .3
Northeast spring wheat region( NES WR)
JLHBARZE X 0.424 0.521 22.8
Northern spring wheat region( NS WR)
PEALAR A X 0.372 0.535 43.7
Northwest spring wheat region( N WS WR)
AR X 0.179 0.367 104 .6
Qing tibetan spring & winter wheat region( QTS WR)
B AL 0.307 0.469 53.1
Xinjiang winter & spring wheat region( XJ WS WR)
e 0.232 0.479 106 .2

Whole country
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