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Breeding Achievement Analysis of Novel Wheat-Agropyron
cristatum Germplasm Sister Lines Pubing2011

DU Li-yuan,LIU Wei-hua, YANG Xin-ming, 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; Wide cross between common wheat and wild relative is an important way for wheat improvement. A
number of sister lines were usually acquired during selection of stable novel germplasm from wide cross. To utilize
these sister lines in future works is based on the phenotype and genotype of important agronomic traits. In this stud-
y,205 sister lines Pubing2011 derived from the wide cross of wheat-Agropyron cristatum were used for comprehen-
sive evaluation and genotype analysis of important agronomic traits. The results showed that 205 sister lines were
very similar in genetic background, with the genetic similarity coefficient in the range of 0. 985 —0.999. Mean-
while , the coefficient of variation of 15 different traits ranged from 0. 54% to 20. 21% . All of 205 lines conferred a-
dult-plant resistance to powdery mildew,and 204 lines conferred adult-plant resistance to stripe rust and two lines
conferred seedling resistance to stripe rust. Total 112 sister lines carried high protein quality subunits 5 + 10, inclu-
ding 4 lines with both 2 * and 5 + 10. The composition of vernalization genes of Pubing2011-2 was (wvrn-Al ,vrn-
BI,Vrn-DI ,and vrn-B3) , the others were (vrn-Al ,vrn-Bl ,vrn-DI ,and vrn-B3) , and the photoperiod gene at the
Ppd-DI locus of the 205 lines was Ppd-DIa with non-sensitive character. Phenotype analysis suggested that three

lines possessed high yield potential and seven lines carried high protein quality, high yield potential and resistance
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to pathogen. These lines could be used as excellent parents for future wheat breeding.

Key words : wheat-Agropyron cristatum ; distant hybridization ;novel germplasm ;sister lines
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Table 1  Basic statistics analysis of agronomic traits of
sister lines Pubing2011

A2k W RME BKE 5 5 R
Traits Mean  Min. Max. (% )CV
M (d) FD 222 220 225 0.54
HhEE (d) HD 217 213 220 0. 64
/NI SN 20.1  19.0  2I.1 2.07
/N BE SD 19.6 16.9  21.4 3.99
T FERE (em) FLW 1.5 1.3 1.8 4.73
B (em) SL 9.8 8.6 11.6 4.82
/NHRLEL KPS 3.5 3.0 4.0 4.93
e (em) PH 75.3  67.3  86.4 4.94
TR EL GNPS 50.0 43.7 56.9 5.15
T-HiE (g) TCW 36.72 31.21 45.06 5.60
FETFZE(em) USS 24.6 19.3  30.1 6. 80
JEM B (em) FLL 14.7 122 17.5 6.94
JHE T AR 21.8  17.6 27.6 8.55
(em?)FLA

ARSTEE ET 14.3 8.7  22.2 14. 44
ANH /AL SSN 2.2 1.3 3.2 20. 21

PH: Plant height, SL: Spike length, SN: Spikelet number, GNPS; Grain
number per spike, SD: The density of spikelet, TGW; Thousand grain
weight, ET; Effective tiller, KPS ; Kernel number per spikelet, USS: Under
spike stalk , SSN; Sterile spikelet number, FLL: Flag leaf length, FFW .
Flag leaf width, FLA: Flag leaf area, HD: Heading date, FD: Flowering

date , Min ; Minimum , Max ; Maximum , CV ; Variable coefficient
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Table 2 Stripe rust and powdery mildew resistance identi-
fication of sister lines Pubing2011

i gyt

INERE BRI o dling stage

Wheat disease Isolated races

Adult-plant stage

LR RS R &S

F 0 ZH31 CYR31L 1 204 204 1
Stripe rust 45132 CYR2 1 204
P33 CYR3 2 203

¥ 09 0 205 205 0
Powdery mildew E20 0 205
E16 0 205
BI3 0 205

ZEILRU UK 2011 I Ik R 35 H Bl PR
T 2% 55 8 AT R e BE R, 2011-2 T 2011 -
158 #5407 i B 2% 45 s 25 IR, AT LA S 4509 256 A A
FZA8 NPT P /N 22 8 o A G 3% B R AR R Bt
2.3 Tk 2011 bk RA) HMW-GS 5 H

2 SDS-PAGE 434,205 AMsb ik 22 75 4 5% HMW -
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P 22350 H R0 5 A E LSS AU AN 3 O [R] ) I
HAGHA, H 4 DMk R D Glu-Al iS5 F R
APLBOTEE 27 5205 MR RTE Glu-BI A g F34%:
ME 7" +9;112 MR Glu-DI 7 5 FHA R
JEHES +10(F 3,8 1), 3 FhiFIEAH S (null 7"
+9,5+10) (null,7" +9,2 +12) FI(2°,7* +9,5
+10) H B RAK IR N 52. 68% 45.37% F 1. 95%
(F4), HFT" +9 WIHAKREM E T briE, HOR
B AKBRA T
F3 k2011 5k &R HMW-GS EARRfL SR FHT R %
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Table 3 Allelic frequency and score at three Glu-1 loci in
sister lines Pubing2011

FERINL S SIS WHESH PEAy JORB IR IR R AL (% )
Locus Allele

Subunit  Score  No. of materials  Frequency

Glu-Al b 27 3 4/205 1.95
c null 1 201,205 98. 05
Glu-B1 a 7°+9 - 205/205 100. 00
Glu-DI a 2+12 2 93/205 45.37
d 5+10 4 112/205 54. 63
FRAS G WIS

-represent the subunit were not scored

" b SRR RSN, hs
VKB 1 ~ 14 43503 vk 2011-2 3 4 .5.6.7 8,155,156,
157,161,165 175 177 ;CS : [ %7 ; Nee : Neepawa;
YK e R0 43 ) AR A X L A M B
The lanes from 1 to 14 respectively stands for Pubing 2011-2,
3,4,5,6,7,8,155,156,157,161,165,175,177 ,CS : Chinese
Spring, Nee : Neepawa , The numbers in the lanes represent
the corresponding HMW-GS
B1 #B4rEok 2011 $H% % HMW-GS i SDS-PAGE 43 #f
Fig.1 SDS-PAGE analysis of HMW-GS in several
Pubing2011 sister lines

F4 L2011 Bk RH HMW-GS AR ER R HIRE
Table 4 The genotype and frequency of HMW-GS in sister
lines Pubing2011

Y LA A R W (% )
Subunit composition No. of materials Frequency
2% 7% 49 5410 4 1.95
mll 7% +9 2+12 93 45.37
nll 7% +9 5410 108 52.68
A1t Total 205 100. 00

ZE LRk, vk 2011 ik & A9 HMW-GS 41
WEA —E 2, 112 DNk & & 10 B W 5t
5+ 10, Hr 4 At ok & R BF & 00 BT 5L 27
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(A Hor 204 /l\ﬁﬂ;ﬁ*/%%%ﬂgﬂ)ﬁﬂﬂ(vm—fll .
vrn-BI wrn-D1 Fl vrn-B3) , Ho & & Fethk R 2 & vk i
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A1.:VRNI-INTIR and VRN1AF, A2 :Intrl /A/F2 andIntrl/A/R3,A3 ;Intrl/C/F and Intrl/AB/R,BI ;Intrl/B/F and Intrl/B/R4,
B2 ;Intrl/B/F and Intrl/B/R3,C1 ;Intrl /D/F and Intrl/D/R4,C2 :Intrl/D/F and Intrl/D/R3,D1 : VRN4-BNOINS-F and
VRN4-BNOINS-R, D2 ; VRN4-B-INS-F and VRN4-B-INS-R
i3Sk G RS G 4% . M. DL2000;1:4201 ;2 . FC KA ;3 . CMHS3. 605 ;4 #i3% 8901 ;5 : 1IF 45896 . 714 8 557 . /1 [HF ;8.
&2 411039 : ddH, O ; JkiH 10 ~24 43 5IRF R 7K 2011 FLEUKR 5 2011-1 .2 147 148 154 155,159,160 161,163,166 ,190 191 ,192 194
The arrows in the diagrams refer to the PCR amplification amplified by corresponding primer pairs. M;: D1.2000,1:4201,2 .
FC,3:CMH83. 605 ,4 : Gaocheng8901 ,5 : Han4589 ,6 : Jingdong8 ,7 : Chinese Spring,8: Yanzhan4110,9 :ddH, O, The lanes
from 10 to 24 refer to several accessions of PuBing2011-1,2,147 148 ,154,155,159,160,161,163,166,190,191,192 ,and 194
2 ik 2011 BEKFR Vin-Al Vrn-BI Vrn-DI \Vrn-B3 i A& TR
Fig. 2 PCR amplification using primer pairs to detect allelic variations at the Vrn-Al ,Vrn-B1 ,Vrn-DI and Vrn-B3 locus

2.5 Eik2011 #HEk R 2K
Ay RE BT £ (E1) AL X (E2) B4
T /NX (R TR 0.9 m?) P 7™ & 21,205
ANk 7 3477 B R 640 g, A8 SIE B Ry 518 ~
787 ¢, B RECNT.89% . FIH GCE XUbx KX P
IR T IR IR &R AT R b, R 12 A
Whik 22 PR (727 ~ 787 g) , B T IR

P4 8 5 (460 ) FIEJE 4110 (596 ¢) , HE &
PRI 3) o Forp 7 AN b ik R PUEIR RE T30
R R PuE PUEMR btk &R 7 R e R
WK A 2011-2(787 g) 34(743 g) \159(743 ¢) |
96 (740 g) .29(740 g) .14(729 g) .112(727 g)
(R5) ,AIERNET B = Puim /N 22 B dh Fh g & Fh
e,
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The yield increase in the direction of the arrow,twelve high yield materials are on the left of the red line. gl to g205
are respectively Pubing 2011-1 ~2011-205,2206 ;Jingdong8, 2207 ; Yanzhan4110
B3 k2011 Bk RHTEREES T
Fig. 3 The yield stability analysis of sib-lines Pubing2011
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Hrk 2011 LRk R RN /NEE - IKEE 443 e
RGN FE L EARIRAT Fy bR 2 2 4F 5 R 1k
HHE PR R, vk 2011 b ik 2% FH ) 6 IR B,
ANFE IR R AR PO E HMW-GS 4% &
A I PRI AR 7= i 45 T LA 3 & (3G 2R BE
REVE T w1 /N 22 3 il Bl | SRE & i 35 1 S il
FEEARMEL,

2.6.1 BSEFEFHBHREFMHER 25 %,

RS5 LK1 BRFERT HEEMBNERERKERT

ek 2011 FhALGE 7 A7 b R MR PR
HIBEIR 22, o vk 2011-2 55 F MMk B At
btk ZR e I v | TR e DU IE PR S B R
I, TE IR IE AR R X R O B A X
KITH R F X, 2011-14 F12011-34 Jy2f 4 kF
AL /NX (0.9 m?) PR, 23N 729 743g , ReuE
I BER 1 H 201114 FPLBTIEEE 5 + 10, —F F %
T AR X O B X, iR 3 ANk Z H [R] 3
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Table 5 The main character performance of seven high yield materials in sister lines Pubing2011

Wik % B (em)  /BXPERD BRI TRE ﬁf{( ik o7 i F Al K 20 B
Lines Pi—l ) (g)PY GNPS TGV(f * AR ) A Vernalization gene
ET GR HMW-GS

2011-2 71.7 787 55.4 45.06 12.8 >95.0 N 7% +9 2+12 vrn-Al ,BI ,B3 ,Vrn-DI
2011-34 70.5 743 55.0 34. 48 15.7 75.9 N 7% +9 2+12 vrn-Al ,BI ,DI ,B3
2011-159 71.6 743 49. 1 35.39 13.6 61.9 N 7% +9 2+12 vrn-Al ,BI ,DI , B3
2011-96 73.2 740 52.8 37.58 14. 4 63.1 N 7% +9 2+12 vrn-Al ,BI ,DI , B3
2011-29 69. 8 740 52.4 37.81 10.6 49.5 N 7% +9 5+10 vrn-Al ,BI ,DI , B3
2011-14 80.8 729 49.0 36. 68 14.7 745 N 7% +9 5+10 vrn-Al ,BI ,DI , B3
2011-112 71.6 727 47.8 35.04 13. 4 629 N 7*+9 2+12 vrn-Al ,BI ,DI , B3
&) 4110 76. 4 596 38.2 46. 82 18 40.12 - -

WA 85 102. 6 460 37.5 45.39 16.2 >95.0 - -

H{H (205 1) 75.3 640 50.0 36. 72 14.3 59.9 - -

PY . Plot yield, ER ; Earing rates, GR ; Green rates, “-" represent the data were not acquired
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2.6.2 MERTHMBBRRFZARME  RIEHE W
B2 ANH/MEBUR B PUREL: S MR S
B, 380K 2011 $EATERG o007, Tk ) 8 A 5 H
e RARR AR RL, oT AR /N Z BRI AR, Horp 3
ANE IR AT /ANEECH 1.3, H R 5O Tk 5 A0
XS R 33 bR R B AR 2 °f1 S +10;52 4

F6 Lik2011 Pk RS 8 HrREMBIWEZRERA

Ih ik R EA BPORTE(F 6) . H 2011-2 AR
TRKT 95% ,PrFEvEicay , AMUAE R T 5 HAb Lk
TR A 255 TEREI R (SNP ) FH sl T HFE R
MG 2R (G5 R k3R 2 ARA W 1 0 2E A
RE, XEEIEVK 2011 BRIk R AE R SEAK R, A BT/
ZE TR T U R R

Table 6 The main character performance of eight prominent materials in sister lines Pubing2011

Ihik R B (em) R BE ANE /L TR TR (g) AR AR A
Lines PH ET SSN GNPS TGW HMW-GS
2011 -1 71. 4 13.1 1.3 50.6 38.29 N 749 5+10
2011 -17 74.2 14. 8 1.3 56.9 36.93 N 7749 2+12
2011 -30 68.7 11.0 1.3 55.0 38.43 N 749 2+12
2011 - 175 79.5 14.7 2.0 51.4 39.09 2% 7% 49 5410
2011 -205 83.3 13.7 2.0 49.5 37.97 2% 7% 49 5410
2011 -203 79.6 12.8 2.6 52.6 40.20 2% 7% 49 5410
2011 - 158 74.9 16.0 2.6 44.9 37.04 N 7°+9 2+12
2011 -2 71.7 12.8 2.6 55. 4 45. 06 N 7549 2+12
&2 4110 76. 4 18 2.0 38.2 45.39 -
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