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Powdery Mildew Resistance and HMW-GS Composition
Analysis of Novel Wheat-Agropyron cristatum Germplasm
Possessing Large Kernel Number

HAN Hai-ming, BAI Li, LIU Wei-hua, YANG Xin-ming, GAO Ai-nong, LI Xiu-quan,LI Li-hui
( National Key Facility of Crop Gene Resources and Genetic Improvement/
Institute of Crop Sciences ,Chinese Academy of Agricultural Sciences , Beijing 100081 )

Abstract ; Grain number per spike is one of the three main factors determining crop yield, so producing novel
germplasm with large kernel number through distant hybridization has important significance for broadening the ge-
netic basic and improving the breeding level continuously. Thirty one of Wheat-Agropyron cristatum derivative lines
chosed in the study have the characteristic of large grain number, which were verified by multi-places and multi-
years test. The evaluation of the powdery mildew resistance through inoculating the popular physiological race EQ9,
the HMW-GS composition analysis by SDS-PAGE , and the investigation of agronomic traits were carried out. The re-
sults showed that 26 lines had powdery mildew resistance, and 12 lines had the desirable subunits compositions
(2% ,7+8,5+10)o0r(1,7 +8,5 +10). In comprehensiveness,8 lines of them had characteristic of grain number
per spike more than 80, height under 75¢m, as well as the characteristics of powder mildew resistance and high
quality subunits compositions. These lines provided the important materials for wheat breeding in super-high-yield,
high quality,and disease resistance. In addition, the possibility of the sources and utilizations of large kernel num-
ber,disease resistance,,and the quality subunits were discussed.
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high molecular weight glutenin subunit( HMW-GS)
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Table 1 Materials used in this study

HeE M E RS
Materials NO.

Combination

(4201/CMHS3. 605//FC K )
x Hik 8901

1,2,3,4,5,6,7,8,9,10,11,
12,13,14,15,16,17,18, 19,
20,21,22,26,27,28 31
(4363-1 x Hi-Line) x FC K 7# 29,30

( CMHS83. 605 x McGuire) x FC 25

K

Fukuho x A. cristatum 23,24

accession 7559

4201 J Fukuho x A. eristatum accession Z559 24X 1 22 J& #5431 () G i
PRSI 953 438G B 2515 #2458 FC KR Fukuho x A. crista-
tum accession 7559 24X A 2815 51;4363-1 JZ 4 A (Fukuho x A. crista-
um 7559) x H ¥ 8748-06
4201 ; ( Fukuho x A. cristatum accession 7559 ) x Laizhou 953 ; FC ; Fuku-
ho X A. cristatum accession 7559 ;4363-1; (Fukuho x A. eristatum 7559) x
Zhengzi 8748-06
1.2 RZHRIBAEMSH

B2 3 4F 22 SRR IR R AR E |, Al
B B AT BRI AE 2 47, 4T 40 R0, 47K 2 m 4T
[E]EE 0. 30 m, MUAUS BARORELL 2 47 v (a7 ' Bl
PLIBRE 10 D ERLRR , B 480k A 800 B R B,
BOEEVEAR s I3 A0 /NI IR T S /T A T i
i A= B INRD B9 X 4R EAT N EeR 5803 B Je
P % HR (R PT) (R (BT ) MR (L) .S (&K
i) HS () LB BrEgon
1.3 BHFEZREQLENETE

B APRHBEHLE 3 R 7 #E 1T HMW 2H 18>
Hr, BESH AU BURT SDS-PAGE H ik i 72 2 % 5K ¥4 il
%“ﬂﬁif, PAH EFE (null |7 + 8.2 +12) , Neepawa
(2% 7+95+10)F/ME6 2 (1,14 +15.2 +12)
MXFHR . $ Payne 2l10) | awrence 2517 1Y 3L/
B GV RS T Sh BOTOT

2 GRE5HMH

2.1 BN KRS . BRTESREERRU
S SRS TR A 2 B, 31 Oy R AT R A
RAFROBETEMRR . B2 2 T UL, %R A Fukuho 5
FiIk 8901 MYFERLEL S Ky 40. 5 F1 54. 0, 177 3 AF
BRI ECERAE 80 hi LA I | 8 uE i T X BE R ol 3t
AR N B A AE 5.2 ~7.9 ZH, KT 6.0
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Table 2 The main agronomic traits,the powdery mildew resistance and the HMW-GS composition of wheat- A. cristatum de-

rivative lines and their partial parents

¥R S B AR 58S ANEEEC NERIEC BEREC PoByiRebivE HMW-GS 41§, HMW-GS
Code (cm) IyEE (em) SNPS KNPS GNPS DR Composition of HMW-GS HA TS
PH ETNP SL Score
1 71.6 5.1 9.4 20.8 5.9 89.0 i R 2 7+8 5+10 10
2 78. 8 4.5 8.7 22.0 6.3 97.7 B R 1 749 2412 7
3 74. 4 5.6 7.9 21.0 5.9 85.3 B R 2 % 7+8 5+10 10
4 74. 4 4.1 8.5 21.8 6.0 91.5 PR 1 7+8 5+10 10
5 72.6 3.2 7.1 22.7 6.9 100. 2 LR 1 7+9 5+10 9
6 70.6 5.3 6.9 22.3 6.2 92.1 L R 1 7+9 5+10 9
7 75.1 3.7 7.0 23.0 5.8 86.9 i R 1 749 5+10 9
8 75.3 5.8 6.9 22.0 5.5 83.0 Bi R 1 749 5+10 9
9 70.0 3.2 7.2 22.2 6.6 97.2 iR 1 749 5+10 9
10 70.6 5.9 12.0 21.1 5.4 83.0 S 2 % 749 5410 9
11 64.6 6.0 6.8 23.2 5.7 83. 1 &S 2 % 7+8 5+10 10
12 64. 1 5.0 11.0 22.0 5.6 80.8 LR 1 7+8 5+10 10
13 68.7 2.7 7.9 19.5 5.9 81.6 i R 1 7+8 5+10 10
14 69.0 2.1 7.8 20.3 6.1 86.5 LR 1 749 5+10 9
15 92.9 5.7 10.2 22.8 6.3 96. 8 FH MR Null 7+8 2 -
16 81.4 6.7 8.0 20.9 5.4 80.7 B R 1 749 5+10 9
17 80.9 3.7 8.7 22.3 6.3 99.3 i R 2 % 7+9 5+10 9
18 80. 3 3.5 8.8 21.4 5.8 86. 8 LR 1 7+8 5+10 10
19 63.6 2.0 9.6 19.5 6.1 88.3 &S 2 % 7+8 5+10 10
20 63.3 2.1 10.6 20.5 7.2 96.7 i R 2 % 7+8 5+10 10
21 75.5 3.1 9.4 19.8 6.0 80.5 i R 1 749 5+10 9
22 66.2 7.7 10.5 23.1 5.6 94.0 &S 2% 7+8 5410 10
23 88.6 4.5 11.3 23.3 7.9 120.9 FH MR Null 7+8 2 -
24 83.7 2.7 11.7 23.2 7.7 128.0 FH MR Null 7+8 2 -
25 85.4 5.3 10.3 24.1 5.2 87.4 &S Null 7+8 2 -
26 59.9 6.9 7.3 23.0 5.5 81.2 FH MR Null 7+8 2412 7
27 69. 4 5.7 7.9 21.5 6.0 87.5 PR 1 7+8 5+10 10
28 60. 8 4.7 7.9 23.2 5.8 90. 1 FH MR 2% 7+8 5+10 10
29 71.3 6.1 9.1 20. 8 6.2 89.0 L R Null 7+8 2+12 7
30 72.4 5.1 9.3 21.4 6.4 90.9 P HR  Null 7+8 2+12 7
31 79.1 4.8 7.7 19.9 6.0 84.2 iR 1 749 5+10 9
Fukuho 55.2 6.0 7.4 14.8 4.0 40.5 &S 2 % 7+8  2.2+10 -
FiI 8901 59.3 5.6 7.8 19.2 4.3 54.0 &S 1 7+8 5+10 10
CMHS3. 605 / / / / / / / 2 % 749 5+10 9
Hi-Line / / / / / / / 2% 17418  5+10 10
McGuire / / / / / / / 1 7+9 5+10 9

“ = TFRRKRS HWHAIR IR BARAR G

“

”stand for the submits were not scored;“/”

stand for the data were not given

PH : Plant height; ETNP; Effective tiller number of plant; SL: Spikelength ; SNPS; Spikelet number per spike ; KNPS: Kernel number per spikelet; GNPS:

Grain number per spike; DR ; Disease resistance



14 SRR /NAE — DK 2R RN B BT A0 A1 5 2 22 A48 8 1 I 20 B A 29

2.2 MEMRHRERDT

T AR BRSO A B A 26 153/
A — VKR ZRIFR SR IPT A , P s 1 4y,
PO 20 13, PR S (K 2) .
2.3 BHTEEZREATEARSH

TELME IR SE T, Glu-A1 7 551 2 = 1 W3,
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H HMW-GS i A543 A 7-10 43, Hirp 23 /-
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Table 3 The novel germplasm with many excellent traits

7+8,5+10) , KBRS /N Y il o R B A3
ESUANINE LI Ael 8
3

1 2 4 5 fi 7 & G 10

1 B HKES FELZEEBM SDS-PAGE 5517
Fig1 SDS-PAGE of HMW-GS in parts of
wheat germplasms analyzed
VGE 1 - 10 X5 AR 12 25,2728 ,/MIE 6 5, H1E# , Neepawa,
24,29, Hilik 8901, CMHS3. 605 ; VK HH 4 D73 BN R AT A
The lanes from 1 to 11 are respectly 5,27,28 , Xiaoyan6 , Chinese Spring,
Neepawa,24,29 , Gaocheng8901 , CMH83. 605 ; The numbers in the lane
represent the corresponding HMW-GS
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CRAORIEL PR SRR MR BT B R R B
HMW-GS 2B, A 8 13 /INAE — DR o bk e
I8F 75em , BRI TF 80 ki, I HLik HATHL I BHG
B o> 7 A IR A R (5R 3)
VAW X SR LR S PR 5, X AR R T AR
e DB BT RN B AR e 4 T S R ) R
Behil

MRS B (em) BRI TRIE(g)  EWE Btk R4 A HMW-GS 414174
NO. PH GNPS TKW Plumpness DR Subunit composition Score

1 71.6 89 32.0 g Sp B R 2% 7+8 5+10 10

3 74. 4 85 33.8 45 Sp R 2% 7+8 5+10 10

4 74.3 91.5 25.2 AL NP B R 1 7+8 5+10 10

12 64.1 80. 8 4.8 i P P R 1 7+8 5+10 10

13 68.7 81.6 4.2 T P i R 1 7+8 5+10 10

20 63.3 96.7 45.7 T P i R 2% 7+8 5+10 10

27 69.4 87.5 47.3 T P LR 1 7+8 5+10 10

28 60. 8 90. 1 50.2 Tl P Hihi MR 2% 7+8 5+10 10

3 it PR BEh0 i 50 L SR 850 BE IR L24/5r24 /) 5 for

3.1 EAFSMERERBEIFFHRESESHF
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KR, W EA ZA S R R A B RE S e
M AR RO B . S SRS N A
45 DR EEIN Sr36/Pm6 51 270 FE A K

RUPPE R T HEA Z PR R A 2] 2
ML S s AL %05 . 1BL/IRS 5 &2 A H B A
ok A BB BT ARE FFER | 50 R R 1) 3
K (126,8/31, Y79, Pm8) > | iiij HL7E F- 26 /N2 75 5
TR RARE /N e R P LA 2 A R
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