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Abstract: Thinopyrum elongatum ( Host ) D. R. Dewey as one of relatives of wheat, harboring genes
resistance to strip rust and Fusarium head blight and tolerance to salinity for wheat improvement, could be used
for wheat genetic improvement. To understand the effects of chromosome 1E° on wheat agronomical and quality-
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related traits, wheat-Th. elongatum ( Host ) D. R. Dewey chromosome disomic substitution line 1E°( 1A ) from
common wheat cultivar Chinese spring was analyzed in multiple environments. In relative to the Chinese Spring,
the substitution line showed the reduction of the length and width of wheat flag leaf, the length and width of
kernels, no. of spikelets per spike, no. of kernels per spike and thousand kernel weight. However, the length of
spikes ( P<0.05 ) was significantly increased. Regarding to the quality-related traits, the substitution line displayed
the increases of the dough max peak height and band width of 8 min, but no differences of the grain protein
content, SDS sedimentation, wet gluten content, gluten index and peak height time were observed. In addition, 17
COS markers specific to chromosome 1E® were developed in this study. All in all, chromosome 1E° can improve
wheat grain quality traits, but it has negative effects on yield related traits. And the developed markers specific for

chromosome 1E® might be used for developing wheat-Thinopyrum chromosome short segment lines carrying Glu-

E°I by reducing the chromosomal linkage drag.

Key words: common wheat; Thinopyrum elongatum ( Host ) D. R. Dewey ; chromosome 1E°; agronomical

and quality-related traits ; molecular markers

N RFBEEENREMEYZ — KIFIL
K, B RN G L SR A ] e A2 ST RO I E
PR L BTOE /N R AN A 22 TR RS 17
TR 18 FRYL 58 JH A 18 %, SR, PEBEE T 3E
BTz W, 1 N 22 I s A4 B Al B ok
B X R FR /N2 2 A A 7 (AR HT LU fE
J1) LR T E KRR R, 42 0 A ) A
SN IR L LA /N2 AR IR % SN A
I8 A5 BEAM | B2 TSt o e R S LA R
=98

TR 22 B AN CRAT i 1 25T R Ik AR
1 Ho AR /N A OB A =5 (RS B AT
B\ TR B A 2 RO T /N AR R Y
AN RS, R K R
¥ ( Thinopyrum elongatum ( Host ) D. R. Dewey,
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AN - AR KBS B 1ET (1A ) ¥ FISH %58 5007, 4L 6015 5
7 Oligo-pTa535.1 5t £t (455 Oligo-pSc119.2 #%t; B: 1A,
1B, 1D Ytk FISH A BN/ N bRl
A: represents identification and chracterization of wheat-Th. elongatum
chromosome substitution line 1E°( 1A ) revealed by FISH. The probes
of Oligo-pTa535.1 and Oligo-pSc119.2 are labeled with red and
green signals, respectively, B: wheat chromosomes 1A, 1B and 1D
represents the standard FISH type established by Tang et al"'®
E1 ZREEKEERZRE IE LB FISH HE S
Fig. 1  Thinopyrum elongatum ( Host ) D. R. Dewey
chromosome 1E° revealed by FISH
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LI CS SEMHINZE DALIES FsAt# 2 1E°(1A)
SRR AR AR A B EY B ]2 AR R 2Pk
K FIHE & F Y 70 X/ COS Fric ", #E47

1B e iR pE 5200 FhRic I &, JE3RAS 1E° Jefafk
B Fhric 174 (R 1LE2), H 9 M+
FRig s T/ N2 S — Rl | 47 8 /> COS #rid
BT/ INZ S — R 1 (T 1)

F1 _HBEKEEZE IE LEBEHNER COSMEREENEE—RE#HLAE LHYEMLE
Table 1 The fragments of COS markers specific for chromosome 1E® derived from Thinopyrum elongatum ( Host ) D. R.

Dewey and its physical positions on wheat chromosomes 1A, 1B and 1D
COS #iE TE* Be @RS hRC R TE/NAE YR g FEA7 B (Mb ) Physical position on wheat chromosome
COS marker (op)

Band size of chromosome 1E° 1A 1B 1D

coS 3 300 F1 400 495.70 534.66 398.97
CcoS 6 1500 96.48 123.96 78.97
COS 8 700 77.07 119.77 76.45
CcoS 9 600 581.44 674.50 484.25
CcoS 11 300 — 460.31
coS 12 450 529.25 582.10 430.98
CcoS 15 220 64.71 106.79 66.19
CcoS 16 220 66.89 109.73 68.45
COS 20 150 8.24 9.08 6.77
CcoS 23 600 542.14 610.35 446.42
coS 27 350 26.96 41.09 25.73
CcOS 29 1000 560.41 645.51 467.56
CoS 37 400 20.09 26.19 18.07
COS 40 300 F1 500 58.93 96.52 60.28
COS 63 500 337.70 349.60 262.04
COS 66 800 469.37 493.87 370.35
COoS 70 400 558.51 643.10 466.37

INE BRI S % IWGSC RefSeq v1.0. ¢
ITWGSC RefSeq v1.0 is referred as the standard wheat physical map. *

1 2

3 4 1 2 3 4
uuqa .'.

600bp > -l d - Q ' ~—150 bp
A B

1:CS;2: SN DALIES; 3: SCIRA 1E°(1A);
4: SHHME DALIES; A: COS 9; B: COS 20;
iR IR A 1B Y @R AR 5ty
1:CS, 2: Disomic addition line DAL1E®, 3: Disomic substitution
line 1E°( 1A ), 4: Disomic addition line DAL1E’, A and B represents

molecular markers, COS 9 and COS 20, respectively, the arrow heads

represent the specific bands of chromosome 1E°
2 “EEKBEZE IE 2EEERSFIRCHFALR
Fig. 2 Development of molecular markers targeting to
chromosome 1E° derived from Thinopyrum elongatum
( Host ) D. R. Dewey
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B EA/D (K 3a,c), TR W& FRAL, M i
FAK (P<0.05 ),
2.4 1E° XM ZE BRI 200

MY 38 k7 % 2 1 i SDS-PAGE Hi, ik 45 3%, o]
(D= N 7 N 8 (7 =1 i i A g S
1E*x 5 /2 By8 W 5L K /INHH AL, {H g K (&l 3b #i
KRR ). #E, A A AR R 1ET(1A) I CS 7
B F & SDS TR A R if A A o A A B
RFEPE T 22 % (£ 3), IES(1A) Ml CS £ &
Hﬁ“i SDS Wt B . W 11 A 7 5 11 7 45 4L

WA A g BE BT R) 45 5 AN 48 b DI B 22 5, i
Q%Eijimﬂﬁmﬁﬁwﬁj\%*?ﬁmﬁfﬁ%%#
( P<0.05 ),
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Table 2 Effect of chromosome 1E° on wheat agronomical traits

e PRI EFEFR Agronomical traits investigated

Iﬁ \ W pE FiEIH- 5 BE ﬁ 2. A e L2 e er
it H A4 K JHENT 8 3N Bk NS TR PR b A
Item Year (em) (ecm) (em) (g) (mm) (mm)
NKS NSS
FL FW SL TKW GL GW
7 2017JN 24.32 1.62 8.83 78.33 20.63 27.24 5.56 2.80
CS 2018JN 23.75 1.74 8.55 81.86 21.37 26.16 5.74 2.88
FH{H Average 24.03a 1.68a 8.69b 80.10a 21.00a 26.70a 5.65a 2.84a
brifE2E SD 3.67 0.14 0.72 9.41 1.71 0.66 0.10 0.05
1E°(1A) 2017IN 2237 1.47 9.24 56.17 19.40 24.12 5.35 2.71
2018JN 21.13 1.55 9.02 58.70 19.66 22.94 5.45 2.69
FIIMH Average 21.75b 1.51b 9.13a 57.43b 19.53b 23.53b 5.40b 2.70b
bRz SD 4.05 0.17 0.75 6.02 1.45 1.86 0.07 0.03

AR BRI — S AP TEAN ] 3 DX 8] 5 BT bR AT 35 22 53 ( P<0.05), R Wl
Differentt letters indicate significant levels at P<0.05, FL: Flag length, FW: Flag width, SL; Spike length, NKS: Number of kernels per spike, NSS:
Number of spikelets per spike, TKW : Thousand kernel weight, GL: Grain length, GW : Grain wideth, the same as below

A:1E°(1A); B: f[E4; C: NIBTI1A; D: NIDTIA. a: FIEFFAIE (1A) BT 5 be FPRIEE BT SDS-PAGE HLJK; ¢: HHEIFRAL 1E° (1A ) T
A:1E°(1A ), B: Chinese spring (CS ), C: N1BT1A, D: NIDTIA, a: Spike of CS ( Right ) and 1E°( 1A )( Left ),
b: Wheat grain storage protein analyzed by SDS-PAGE, c: Flag leaf of CS ( Down )and 1E°( 1A )( Up )
B3 HEEMIE(1A) BFEF PR E B MEH R R
Fig.3 Comparison of spike, grain storage protein and flag leaf between CS and 1E°( 1A )

®3 E FEEXNERBIEFRHIRIT

Table 3 Effect of chromosome 1E° on wheat quality

SHBCIEFEFR Quality related traits investigated

TiH Y EAFRSE SDSUIMME  mimAi e R MATREL  URER R BoRIEEEEE 8 /4l 5e
Item Year (%) (mL) (%) (%) (min) (%) (%)
PC SDS WGC Gl MPT MPH BW
hE A 2016JN 13.58 3.00 47.07 44.32 1.42 41.18 3.46
Cs 2017JN 14.89 32.00 49.26 46.54 1.40 4225 4.44
2018JN 14.76 27.00 43.76 42.16 1.56 41.29 3.93
2018LX 14.68 24.50 38.26 24.35 1.51 37.12 3.93
F-A4{H Average 14.48a 28.38a 44.59a 39.34a 1.47a 40.46b 3.94b
b2 SD 0.60 3.30 4.79 10.16 0.08 2.28 0.40
1E°(1A) 2016JN 12.94 30.50 44.09 44.09 1.47 44.57 4.09
2017JN 14.70 32.00 46.62 44.42 1.57 4525 5.06
2018IN 15.34 41.50 46.10 4275 1.35 47.28 4.94
2018LX 15.17 30.00 42.26 33.91 1.54 39.27 4.76
FH(E Average 14.54a 33.50a 44.77a 41.29a 1.48a 44.09a 4.71a
FrifE2E SD 1.10 5.40 2.00 4.97 0.10 3.41 0.43

PC: Grain protein content, SDS: SDS sedimentation, WGC: Wet gluten content, GI: Gluten index, MPT: Maximum peak time, MPH : Maximum
perk height, BW: Band width at 8 min
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