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Abstract: Twenty wheat advanced lines with stable disease resistance and agronomic traits were obtained by crossing
and backerossing between Zhengmai 9023 and Yumai 66 and the stable distant hybridization from wide hybridization of
wild emmer and wild oats, respectively, after screening and identification seven times. wheat advanced lines were evalu-
ated for the presence resistance in a field with two types of disease nursery respectively: one is artificial nursery inoculat-
ed with two prevalent races (CYR32 and CYR33) in Yangling, Shaanxi Province; the other is a natural infection of Pst
in Tianshui, Gansu Province. Meanwhile, the seedlings of the cultivars were inoculated with the four races CYR32,
CYR33, CYR31 and CH42 in the greenhouse, respectively. The resistance genes were postulated using molecular mark-
ers for Yr5, Yr9, Yrl0O, Yrl5, Yrl7, Yrl8 and Yr26 in combination with resistance spectra. Germination drought

stress experiment of wheat advanced lines was used to evaluate its drought resistance. The agronomic traits were investi-
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gated and evaluated. The results of disease resistance, drought resistance and agronomic characteristics showed that:

Zhengye — 2, Zhengye — 3, Zhengye — 6, Yuye — 1, Yuye — 2, Yuye —4, Yuye — 5, Yuye — 6 were the 8 of 20 wheat

advanced lines in the experiment with good disease resistance, drought resistance and comprehensive characters, and

could be used as parent resistance material. The results suggest that under the guidance of good disease resistance,

drought tolerance and synthetical properties breeding goal, Zhengmai 9023 and Yumai 66 were used as gene accumulation

capacity, combining pedigree selection method with molecular markers to assist selection breeding, in order to improve

and innovate variety Zhengmai 9023 and Yumai 66.

Keywords: wheat; wide hybridization; incorporation of resistance into cultivar; resistance to stripe rust; drought

tolerance; agronomic traits
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1.2.3 RKABRABOARER FEHITA KK
TR 4T FA (db 4 34°27", R 48 105°56', i 1k
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x1 EXAMMEREREXGPIIEHARERIRETRIETNIRESRER
Table 1  Performances of resistance to stripe rust on seedling and adult plant stage and
postulated resistance genes in parent varieties and high generation
e ) IR B R TR o SrF R -
P S EELIES PRt Adult resistance HUPEREA Molecular detection ~ #fEJll Yr 3
Number Varictios Secding resistance W4YL, 2014Ts  esistance Y9 Yrl7 Postulated
combination (lines) Evaluation Yr genes
CYR32CYR33 CH42 CYR31 IT DS IT DS AF  H20 VEN URIC
1 oM 3 4 2 3 4 5 4 5 ASR-MR - - + + Y9+ Y747
2 FAMA  FF o023 9 8 9 8 7 6 8 70 S - - - - ?
3 %5 66 8 0 0 2 4 20 5 30 APR-MR + + + + Y9+ V747
4 WEF -1 2 5 7 1 4 10 4 30 ASR-MR - - - - ?
5 HuF-2 2 6 8 2 3 20 3 15 ASR-MR - - - - ?
6 ) HEF -3 2 8 7 1 3 20 4 30 ASR-MR - - - - ?
7 gﬁ:%?;b HEf -4 2 7 6 2 4 10 4 20 ASR-MR - - - - ?
8 WEF -5 8 8 7 8 2 10 2 15 APR-HR - - + + Yrl7 + 9
9 HEF-6 8 8 7 8 2 5 2 20 APR-HR - - + + Yri7 +7
10 WEF -7 8 8 6 8 2 10 2 20 APR-HR - - + + Yrl7 +7
11 WEF -8 8 8 7 8 2 20 2 20 APR-HR - - + + Yrl7 +7
12 BE -1 8 8 8 2 2 20 2 30 APR-HR - - - + Yrl7 + 7
13 BEr -2 8 8 7 2 2 20 2 15 APR-HR - - + + Yrl7 +7
14 %BEr-3 8 7 4 2 2 20 2 20 APR-HR - - + + Yrl7 +7
15 BE -4 8 8 5 2 2 10 2 10 APR-HR - - + + Yrl7 +7
16 BE -5 8 7 7 4 2 10 2 10 APR-HR - - - + Yrl7 +7
17 ﬁfgﬂ% B -6 7 6 5 3 2 20 2 20 APR-HR - - + + Yrl7 + 9
18 BE¥ -7 8 8 4 2 2 20 2 15 APR-HR - - + + Yrl7 + 7
19 BE -8 8 7 4 2 2 10 2 10 APR-HR - - + + Yrl7 +9
20 BE -9 8 7 7 2 1 5 2 5 APR-HR - - - - Yrl7 +7
21 BE-10 8 7 7 4 2 5 2 10 APR-HR - - + + Yrl7 +7
22 BE -1 8 7 7 2 2 5 2 10 APR-HR - - - + Yri7 + 7
23 B -12 7 7 7 2 1 5 2 5 APR - HR - - + + Yri7 +7
24 #1699 9 9 9 9 100 9 100 S

s 1 YL AU RMIUIEE R 32 TS RARMMILE R 53. DS L 54 IT- HOR B2 5 5. ASR: R/ F Y ;6. MR #7575 8 5 8. APR:
BRI 9. HR: L5 10, + 7 FBORTFAE 11,7 = "FORANTFAE; 12. %7 Fon S A R HFEEN
Note:1.YL: Adult result in Yangling; 2.TS: Adult result in Tianshui; 3.DS: severity; 4.IT: infection type; 5. ASR: all-stage resistance; 6. MR: medi-

um resistance; 7.S: susceptible; 8. APR: adult plant resistance; 9.HR: highly resistance; 10.“ +”

known Yr genes.

» ”
: means present; 11. “—": means absent; 12.“?” :un-
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Table 2 The seed germination drought resistance index of drought resistant varieties and high generation

- iRy i ﬁ‘( g:) T E U RFEPR Seed germination drought resistance index
Numbher Cross. Varieties GF Gl VI P - ol MFVD DL
combination (Lines) K D K D CK D U

1 R HHE4 092 0.68 4397 31.14 3.96 2.48 0.8 1.25 0.5 0.80 I
2 FE4c 418 0.96  0.68  44.46 30.87 4.08 2.34 0.80 1.2  0.51 0.78 I
3 T 0.8  0.56 41.03 17.37 2.67 1.21  0.60 1.15  0.41 0.53 1l
4 FRA T HFEo23 072 0.4 2835 18.53 0.80  0.56  0.65 1.10  0.49 0.62 1l
5 BEe6  0.84 0.68 5049 31.14 3.9 1.79 0.56 1.06  0.46 0.55 1l
6 e -1 0.88 0.28 45.96 11.88 2.8  0.46 0.77 1.09  0.26 0.31 N
7 e -2  0.56 0.48 31.97 21.66 1.16 0.92 0.80 1.37 0.5l 0.91 I
8 WE -3 0.80 0.64 46.52 29.57 3.56 223 0.65 1.07 0.50 0.63 1l
9 %5 9023/ e -4 096 0.28 53.15 12.80 3.81 0.83 0.33 1.06 0.28 0.17 A
10 B % MEF -5  0.92 024 49.43 1456 3.74  1.02 057 1.10  0.25 0.28 I\
11 WEF -6 0.80 0.32 4452 17.24  3.67 0.8 0.65 1.10  0.36 0.39 11
12 e -7 0.8  0.36  45.83  20.96 3.93 1.16 059 1.06 0.38 0.39 1l
13 WEF -8  0.80 0.32  43.69 15.08 3.30 0.95 0.67 1.14  0.41 0.41 1l
14 BE -1 1.00 0.44 52.50 22,90 4.09 1.73 0.60 1.20  0.35 0.47 1l
15 BE -2 0.8  0.44  46.38 26,40 4.48 2,18 0.73 1.14  0.39 0.55 1l
16 BE¥ -3  0.64 0.16 30.37 8.62 1.40 0.39 0.68 1.10 0.27 0.31 I\
17 B -4 076 0.64 42.36 3447  3.39 1.9 071 1.25  0.45 0.80 I
18 BE -5  0.92  0.64 44.84 3432 3.35 1.76  0.74  1.18  0.42 0.70 11
19 B 66/ BEF-6 092 0.52 48.49 26.33  3.25 .30 0.4 1.13  0.39 0.50 1l
20 BT A B -7 0.84 0.60 40.69 35.84 2.87 2.08 0.8 1.07 0.47 0.77 I
21 BE -8 0.84 0.60 42.33 31.71 3.79 1.79 0.8 1.15 0.43 0.69 1l
22 BEF-9 0.80 0.72 52.61 41.34 4.61 223 0.78 1.03  0.41 0.67 1l
23 BIF-10 0.92 0.44 41.83 23.40 3.15 0.55 0.69 1.05 0.38 0.40 1l
24 BT -1 0.92 0.64 42.11 309 2.8 1.28 0.69 1.20 0.38 0.66 1l
25 BI¥F-12 0.84 0.52 41.16 25.58 3.54 1.16 0.65 1.27  0.46 0.60 I

V1L GF: 2 %532, GL R HR MG 3. VI T 335 84 CPR: IR ZF 3 LU 5. BR: H) /R AL LU MB; 6. DI 1 S35 0 7. MEVD: HT 5 51 sk 5l 5 8.
DRL: L4459, CK: IEF KM FE;10. D: TR PHA AT 11, 1 5t F 8512, 11 9 Bhi A 13, W 4. ha85i R A5 14, IV 9 T R iU
515, VTR

Note: 1.GF: germinative force; 2.GI: germination index; 3. VI: vigor index; 4.CPR: coleoptile ratio; 5.ER: early root ratio; 6.DI: drought index; 7.
MFVD: modified membership function value of drought tolerance; 8.DRL: drought resistance level; 9. CK: normal water treatment; 10.D: drought stress treat-

ment; 11.Level | : strong drought resistance; 12.1evel Il : drought resistance; 13.Level [l : medium drought-resistant type; 14.Level IV : drought sensitive

type; 15.Level V : Strong drought sensitive.
3 B i RIGA A IPTIRE A B, [F BT A EH RN E T
ol DU R 1T R g ARG A 7 AR | 3 B A
R EPEILT R TR, FER AR R ZVRA GRS
SeiE N 2 B RGP G R T AS Wk T2 Z= A8 J2 KM 4 v BT VR S b ) 0336 1 7
ST TR % XA 2 B KRR PR B Z R, W AR R TR/NFE (Triticum dicoccoides ) 1
FAGEL/NE T RE KRB, N F R BRI DR IR B A, XA
Do R BT RIBT AR B R S /N B R PE RGO AT SRR AR SR IR T I AR /N R A g
PEEAEELIRE L NBEIZX AEWRRATA AR TP N . B XS R A — E 1T
TREFE BORPIFE FPERERAT RFE M, R EA SR AN B R, 2B/
PRITC A B Te it AL S5 mlt . AR SE H R sz 4 e B AN B IR 02 B T e R
PR E AN JE B, SR A B YO I 5 e SR B A RN S B e g 2 s SR AR LA PO (T
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Table 3 The agronomic traits measured data of parent varieties and high generation

FEite) i (FR)

AR Agronomic traits

s I
Number Cross Varieties

combination (lines) HS FS MS RP PH SL ET SN GNPS  GYPP  TKW
1 g 5.20 5.6 6.7 T 93 9 8 19 48 1236 34.4
2 FRA A A2 9023 420  4.26 6.1 iF 82 15 10 21 40 22.26  46.4
3 %5 66 4.29 5.3 6.9 I 82 13 9 22 60 18.32  45.2
4 HREF -1 4.29 5.1 6.4 LS8 80 10 13 22 52 17.26  45.0
5 HHF - 2 4.29 5.2 6.4 It 77 11 13 23 50 13.43  38.7
6 U -3 4.30 5.2 6.5 I 73 9.5 12 21 46 21.91  40.0
7 5 0023/ HRET - 4 4.29 5.1 6.5 iF 78 10 12 21 46 13.8 4.6
8 . T -5 4.30 5.4 6.6 It 77 13 6 23 56 22.04  39.0
9 T -6 4.30 5.4 6.6 I 75 13 12 23 56 11.04  39.6
10 KT -7 4.30 5.5 6.8 It 74 13 6 23 57 16.66  39.4
11 HPHF - 8 4.30 5.3 6.6 i 72 12.5 7 23 51 17.94  40.1
12 B -1 4.30 5.4 6.6 It 73 11.5 10 24 60 17.41  38.3
13 B -2 4.29 5.3 6.6 .58 73 11.5 10 21 64 18.17  38.6
14 B -3 4.30 5.4 6.6 I 72 10 14 18 55 22.12  40.0
15 B -4 4.30 5.4 6.6 It 69 12.5 10 24 57 19.62  39.2
16 B -5 5.10 5.5 6.8 It 73 13.5 9 21 55 16.44  36.3
17 %3 66/ BEF -6 520 5.6 6.8 iT 743 12.6 7 24 56 8.98  38.3
18 S - BEF-7 520 56 6.8 o 70 12.8 5 19 34 1145 38.0
19 BEF -8 5.10 5.5 6.8 It 68 11.5 4 25 67 5.78  38.2
20 BE -9 4.29 5.1 6.4 i 107 10.6 14 16 42 20.06  46.7
21 BE¥-10  4.29 5.2 6.5 T 96 9.5 5 16 37 5.66  46.0
2 B -1 4.29 5.2 6.4 T 9%.5  10.5 8 17 47 8.9 48.4
23 B -12  4.29 5.1 6.4 7 100.5 8.8 14 18 41 20.06  48.2
24 X HE /ME 22 4.23  4.28 6.2 I 78 8 11 20 56 11.16  34.4

1 HS: Al 2. FS: 46 53 MS: LA ;4. RP: #HH; 5. PH: #K 515 6. SL: B 5 7. ET: 43 80053 BE ;5 8. SN: /N EL; 9. GNPS: A 445 10.

GYPP: BfRFFRL 55 11. TKW: THIE

Note: 1.HS: heading stage; 2.FS: flowering stage; 3.MS: mature stage; 4.RP: ripe phase; 5.PH: plant height; 6.SL: spikelet length; 7.ET: effective
tiller; 8.SN: spikelet number; 9.GNPS: grain number of per spike; 10. GYPP: the grain yield per plant; 11.TKW: thousand kernel weight.
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