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Breeding New Waxy Spring Wheat Lines in Qinghai Plateau
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Abstract; In order to breed new waxy spring wheat lines that adapt to the environment of Qinghai Plateau,
80 F, segregation plants of Qingchun 533 X Nuomai Nol were harvested, four PCR-based markers were
used to detect the genotypes of these plants,amylose content determination of these progeny plants with
different genotypes was also conducted. The number of plants that lacked of Wa-Al \Wx-B1 \Wx-D1 were
8.11.9 respectively; 10 plants lacked both Wx-A1l and Wx-D1,12 plants lacked both Wx-B1 and Wz-D1, 9
plants lacked both Wx-Al and Wx-Bl, 8 plants lacked the three Wx genes. The amylose content was
5.28% ~11. 35% lower than that of Qingchun 533 while one Wx gene was absent. When two Wx genes
were absent in progeny plants, the amylose content was 10. 73% ~19. 81% lower than that of Qingchun
533. The progeny plants with absence of three Wx genes had the lowest amylose content (0. 97%). The
results of this study were subtly different with the previous report, the decrease of amylose content was
more acute when there was an absence of Wx gene (genes) in progeny plants, decrease of amylose content
in progeny plants with absence of Wx-B1 was more acute than that of progeny plants with absence of Wx-
Al and Wz-D1.
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Fig.1 PCR product of Wx-A]

M1 2 3 4 5 6 7 8

1~22.FH33XBEELEWE FR

i -y L

9 1011 12 1314 15 16 17 18 19 20 21 22

I T ¢— 440 bp

1~22.F; progeny of Qingchun 533X Nuomai 1

2 Wx-Bl i g5 Firid
Fig.2 PCR product of Wx-Bl

1~22. FH3BXIEL 1 5WF, BFIE

1~22:F; progeny of Qingchun 533 X Nuomai 1

B3 Wx-DI i &5 FHRid
Fig.3 PCR product of Wx-D1I



%1 AT 6 7 9 5 JEL AR/ R TR i R MO B LRV A .37 .
300 bp 265 bp
200 bp—> 204 bp
1~22.F/F 33XEEF 150 F, 5L 1~22.F; progeny of Qingchun 533X Nuomai 1
4 Wx-DI fL 55 FArid
Fig.4 PCR product of Wx-DI
1 BRETE wxBEXRMEZHNF REBGEHIE
Table 1 The amylose content of different null Wx gene wheats
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& We-DI Null of War-D1 9 26.22 5.28
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3 W

AR FIH 7 Frric HAK, K 80 & F 533X
WZ 15 F, (A e h St 28 )y Wa S gR M
BE31 r W BUBRR M RE 8 0 % 1 M B (W 28R
By, milEkde War-Al \Wax-Bl Wx-DI {5 Gt 52
FKARIM B, HEE S & B LR AT F 533 5k
& 7.23% .11, 35%.5. 28%, 4 Hil ik 2 Wo-Al
Wa-D1 Wz-Bl #1 Wa-D1 \Wax-Al F1 Wa-BI {1 %
BRI R, EER R S EAREH F 533 4
BIREAE T 10, 73%.15. 25%.19. 81%, Yamamo-
ri VPSS R R, W SR BB KR Wa B
XUk SR A B BB TE I & 1 L SR AR 2 B A 126 ~
2% .3%~9% ; Yamauch " W5 45 By, Wa LK
BRER G W FED UG J5 A B T & ' LR
AR 2. 0% ~3. 3% . 4. 8% ~ 7. 3% ; th &
B S R G R R, W B R R W H A
MU J5 AR BB TE A & B o AR A I B 1K 3. 29 %
~7.15%.9.45% ~13.82% . AR R EH. i
BAASEEBRTSI RN F, R EBER S ® TR
BEMAGER - B FEMIRERK., XA
A 1 v v RS 1T 22 KL A R A R N R Y R
R E W AR, 2 Wa SR BR RS A1 0 1
HEEM T BEAMEN FTRNEEREK. HEFER
M Bk Wa-Bl 5l A TEM & 8 TR 35%)

FEAL B 2 Wa-Al #1 Wa-DI i3l i M T B3k
(10. 73%6) 3% 581 A 4 2 > BB 2k > Bl o i 4%
WAR A — BB T Wa-BI B[R 5 Bk
XTREMG /N B T & E I E B

Xt F Wa-Al \Wx-B1 Fl Wa-D1 {7 S04
DU A AT LS Sk 0 /N 2 AR R B W 2B 4
ok 58 M, © A SCEK R GE v LLF R R SDS-
PAGE'" F18a SDS-PAGE % J5 gk 5t /N ¥ 07 1)
3 PR F AT E . (HAEFH SDS-PAGE #17%
A BRAVE B HE O R AR, R B Wa-B1 R Wa-
DI AW FREAERBEEBMIE, 7 B3OS
R IR AE KRR 4y B R R 2 BRI . FE
# Murai ' S B ARG T ANAEERNE R 34 We
S K Vrinten Z-" 73087 73X 3 2K #E DNA J§
Il RS 28 We REW S FiricE 28T &
KL R DNA S FAric 8 AR 7] LU 850 o 6 s
TN TR & E AR W JE R BRR O .

AW FF S FARic AR, M 80 iy & & 533X
W& 15 F, AR e R Wa R A
MBI B T AR Wa B 288 5 /32 ¥k B
HIEM TR ZEIM R . VI N W Gk
MOBHE N AR AR RIS M A K & 533 2458, 454
AR E R TT LAMER @ A B A 8 & R
B RGBS RGN E R R .

M AR B E BRI R R kA R &



o 38 -

# X % W

%30 %

¥ i)

R RAEHRRF @68, AR T RS,

t 2548

[1]Nakamura T, Yamamori M, Hirano H, et a/, Identification of
three Wx proteins in wheat[J]. Biochemical Genetics, 1993, 31
(1):75-78.

[2]Yamamori M, Nakamura T, Endo T R, ezal. Waxy protein dif-
ficiency and chromosomal location of coding genes incommon
wheat[ J]. Theoretical and Applied Genetics, 1994, 89(2), 179~
184.

[3] Nakamura T, Yamamori M, Hoshino H, et al. Decrease of
waxy (Wzx) protein in two common wheat cultivars with low am-
ylose content [J]. Plant Breed,1993,111(1):99-105.

{4]Araki E, Miura H,Sawada S. Differential effects of the null al-
leles at the three Wx loci on the starch-pasting properties of
wheat{ J]. Theoretical and Applied Genetics,2000,100(7),1113-
1120.

[5]Miura H, Wickramasinghe M H A, Subasinghe R M, ezal. De-
velopment of near-isogenic lines of wheat carrying different null
Wz alleles and their starch properties[]]. Euphytica, 2002, 123
(3):353-359.

[6]Briney A, Wilson R, Potter R H, ez al. A PCR-based Marker
for selection of starch and potential noodle quality in wheat[]J].
Molecular Breeding,1998,4(5):427-433.

[7]Zhao X C, Batey I L, Sharp P J, etal. A single genetic locus as-
sociated with starch granule properties and noodle quality in
wheat[]]. Journal of Cereal Science,1998,27(1);7-13.

[8]Epstein J, Morris C F, Huber K C. Instrumental texture of
white salted noodles prepared from recombinant inbred lines of
wheat differing in the three granule bound starch synthase(wax-
y)genes[ J]. Journal of Cereal Science,2002,35(1):51-63.

[olmt/hik, BERM,. K¥B 5. RERI T A Wazy HHEH
B[], e 4R, 2007,33(3)503-506.

[10J7B T g, &A% {EIERE. F A W B K95 F 45 iC I 35 0 0%

INFERIBFIEL]]. ERIEY ¥ ,2007,27(6) :982-988.

[ 11]Shariflou M R,Sharp P J. A polymorphic microsatellite in the 3’

end of "waxy’ genes of wheat, Triticum aestivum [ ]J], Plant

Breeding,1999,118:275-277.

(1278504, 0k 38, UM, % AR W ZHS Firic Bt &I
FEAYAKBNEL] R EYHARER,2001,9(3):269-
273.

[13]8 %%, LR TR, 5. A wr BE S FIRICHBE &R
ANE(T]. BIEEIR,2001,28(9) :856-863.

(14]EmiE, B+E. SWA, % A1 SSRizicRERM/PE SR
AN Waxy BER[)]. EXEYFER,2004,24 (3) 912,

(1512 4, #HK. KBANESENSRWE EU] MRk
Bh,1988(5):7-9.

[16JKim C S, Lee C H, Shinl J S, etal. A simple and rapid method
for isolation of high quality genomic DNA from fruit trees and
conifers using PVP[J]. Nucleic Acids Research,1997,25( 5):
1085-1086.

(V7]E 2, FEY. S THYEHEZREF % (=) Y DNA 48
[1]. & FHIYE #,2003,1(2):281-288,

[18]Vrinten P, Nakamura T, Yamamori M. Molecular characteriza-
tion of waxy mutations in wheat[J]. Molecualr and General Ge-
netics, 1999,261:463-471.

[19] Yamamori M, Quynh N T. Differential effects of Wxz-Al,-Bl
and -D1 protein deficiencies on apparent amylose content and
starch pasting properties in common wheat[ ] ]. Theoretical and
Applied Genetics,2000,100: 32-38,

[20]Yamauch H, Noda T, Takigawa S, et al. Mechanical proper-
ties of yellow alkaline noodle from nearisogenic wheat lines with
different wx-protein deficiency[ C] // Proceedings of 54th Aus-
tralian cereal chemistry conference and 11th wheat breeders as-
sembly,2004:421-424,

[21]#k 414 ,Sharma R, Jenner C F, %, SRk A6 Wx B X358 /D
EHBEESR S BRERFEOBR]. 2HEHEHR,2005,25
(6); 29-33.

[22]Zhao X C, Sharp P J. An improved 1D-SDS-PAGE method for
the identification of three bread wheat'waxy'proteins[J]. Cereal
Science,1996,23(2):191-193.

[23]EFT, WMl FUR. % EREEEXREY W EARAY
SDS-PAGE J #:[J]. 1% ,2000,22(3) :169-171.

[243Murai J, Taira T, Ohta D. Isolation and characterization of the
three Waxy genes encoding the granule-bound starch synthase

inhexaploid wheat[J]. Gene,1999,234(1);71-79.



