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Abstract: This study attempted to evaluate the plant height, grain traits, and diseases resistance of wheat resources derived from
different wheat regions of China at four major breeding stages that were cultivated in Ningxia province, China, in order to provide
the methods and excellent germplasms for local wheat breeding in future. A total of 228 wheat resources at four breeding stages
were used. The entropy-weighted DTOPSIS method was used for evaluating the plant height and grain traits in order to select good
breeding parents. The disease resistance and proportion of resistance genes were evaluated by field test, in combination with
genotyping by 18 molecular markers that associate with major wheat diseases. The results showed that, at the breeding stages I to IV,
the plant height and the protein traits were gradually decreased, while the grain number and grain weight were gradually increased.
Based on the C; value, 11 genotypes (Hongxinglong No.3, Yangnuomai, Xinjiang wheat, Shanglin wheat, Ningchun No.45, Huining
No.19, Ningchun No.32, M6445, Ganchun No.25, Yongliang No.15 and Xiaobing No.33) ranking top 5% in popupalation were
identified. In the field, there were 181, 220 and 83 in 228 genotypes that were resistant to stripe rust, leaf rust and powdery mildew,
respectively. These 11 gentoypes showed good resistance to stripe rust and leaf rust, and three of them, namely Hongxinglong No.3,
Shanglin wheat, and Xiaobing No.33, were resistant to powdery mildew. Genotyping by using 18 functional markers associated with
diseases resistance, revealed proportions of genotypes that carry respective resistance genes. Collectively, the DTOPSIS method
based on entropy weighting and molecular marker associated with major wheat diseases can be used to evaluate the wheat resources

at the different breeding stages. These 11 wheat genotypes with good performance can be used as candidate parents for wheat
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breeding in Ningxia, China.
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Table 1 Name, origin, stage and breeding time of materials

Gy 2 el M (E ESiEﬂ‘_I'Eﬂ) i P K M (E EEH?‘.I'EH ) i Sk K M (E ﬁiﬂil‘aﬂ)
Code Name Origin Stage .(breedmg Code Name Origin Stage _(breedmg Code Name Origin Stage _(breedmg
time) time) time)
S1 HiamNE e I(— S77 NUK 33 5 HHk I (1995) S153 THAT G TH IV (2008)
S2 SN i I(—) S78 jor e 7R I (1981) S154 TH 485 TH IV (2009)
S3 SRS L 1 (— S79 92R137 L5 I (1992) S155 TH 50 5 THE IV (2010)
S4 NSNS DL I (— S80 %7 158 L5 11 (1993) S156 THS3E THE IV (2014)
S5 AN Hl I(— S81 R85 L I (1993) S157 T 2038 TH IV (2014)
S6 4555 HR I (—) S82 i 38 5 2 11 (1997) S158 TH 545 THE IV (2016)
S7 ATEHE Hl I (— S83 ZiPFH 26 )i I (1995) S159 THSS 5 THE IV (2017)
S8 ARGES 3 HR I(— S84 4RFH 26 5 g I (1995) S160 T 56 5 TH IV (2018)
S9 Tr-FE HR I(— S85 e 26 Bl I (1985) S161 THST S TH IV (2019)
S10 AF/TF TH I (— S86 MNETS Gl 11 (1999) S162 687 THE IV (2020)
Si1 KF TR I(— S87 Wi 26 5 Wk IV (2007) S163 %076 TH IV (2020)
S12 FEkFE TR I(— S88 Wi 29 5 EE IV (2008) S164 ND646 TH IV (2020)
S13 A4k TH I (— S89 A 30 5 B IV (2009) S165 MJ346 THE IV (—)
S14 iE= TH I (— S90 W 375 B IV (2012) S166 M6445 THE IV (2021)
S15 NAW:S TH I(— S91 HE 38 Hi IV (2005) S167 M7723 THE IV (2021)
S16 KL TH I(—) S92 F#365 HFEH IV (2000) S168 7K 131921 TH IV (—)
S17 #-3 TH I (— S93 BEss R IV (2005) S169 7K 132256 THE IV (—)
S18 KT HoIT I(— S94 B2 5 Eu IV (2005) S170 7K 13H887 TH vV (—)
S19 T I I(— S95 B 2344 S]] IV (—) S171 Hi# 52 o7 vV (—)
$20 N=AH bEB|s I (—) S96 A 148 [E] IV (2000) S172 JHA 19 5 ITES IV (2001)
S21 IMTF boNs| I (— S97 74 2000 [E3] IV (2006) S173 BF#2 20 5 (IS IV (2004)
S22 NEES bENE] I(— S98 T 889 S]] IV (2005) S174 B 22 %5 7R IV (2006)
S23 FLE3 boNs| I (— S99 Ak 168 [E3] vV (—) S175 =hits 7R IV (2016)
S24 PN bi7iBl I (— S100 HE 35 H IV (2001) S176 B2 (IS IV (2010)
S25 E i Wi I(— S101 B 23 5 I IV (2004) S177 B 24 7R IV (2019)
S26 mHMNE PayEa] I(— S102 B 30 5 o IV (2004) S178 ik 102 7R IV (2021)
S27 PPN =M I (—) S103 Bz 24 5 H IV (2005) S179 £ 393 deat IV (—)
S28 o EF il I (—) S104 %K 175 H IV (2005) S180 4K 135 Jbat IV (2004)
S29 & (phlb) Pyl I(— S105 HHF 21 % HA IV (2005) S181 FF 14 %5 ik IV (2004)
S30 FRHR Gk il 1 (— S106 WES T H IV (2005) S182 &K 9123 ik IV (2012)
S31 il e EIGN I (—) S107 RE S5 H IV (2005) S183 W 35 Tk IV (2004)
S32 EwoNE Il I(—) S108 RE4 5 I IV (2007) S184 JAZ 17 bOEE IV (2004)
S33 IjgE 5 5 T I (1923) S109 HE255 5 I IV (2008) S185 FEIF W IV (2004)
S34 A1 5 B o (—) S110 g 29 Hl IV (2009) S186 % 58 boEs) IV (2005)
S35 FETG 24 Hil I (1971) S111 HE 245 I IV (2009) S187 HF 1308 W IV (—)
S36 S 1 S TH I (1969) S112 MR 2455 R IV (2009) S188 2198 e IV (2011)
S37 THEI1IS TH o (—) S113 Bz 27 5 H IV (2009) S189 M 6 = boEs) IV (2011)
S38 THE2S TH o (—) S114 Bz 29 5 H IV (2009) S190 AR 1124 2 IV (2018)
S39 THEIY TH I (—) S115 B 26 5 o IV (2010 S191 ESEANR=3 G IV (2019)
S40 &F 45 o] I (—) S116 RE 65 I IV (2010 S192 583 170 biiBln IV (2014
S41 NZ5%5 boNs| I (1958) S117 _E 75 H IV (2010) S193 %3 0515 L5 IV (—)
S42 £ 380 bONE] I (—) S118 HRE S5 I IV (2012) S194 I 25 L IV (2000
S43 FMI 741 bONE] I (—) S119 HEIT R IV (2013) S195 wE IS TLJ5 IV (2001)
S44 HFE3I T L5 I (1970 S120 WHE 65 H IV (2013) S196 BFE 135 L5 IV (2002)
S45 il 8 5 =T n(—) S121 HE 2% H IV (2014) S197 B#E 145 L5 IV (2004)
S46 BB 15 HEopiT I (1971 S122 HHF 265 HR IV (2014 S198 W%FE 155 LI IV (2004)
S47 A 101 T I (1975) S123 Bz 34 5 H IV (2015) S199 w#E 165 L5 IV (2004)
S48 N3 BRI n(—) S124 HE3S H IV (2015) $200 %#E 18 5 L5 IV (2005)




1 (42) Table 1 ( continued )

Code Name Origin 8 time) 8 Code Name Origin g time) & Code Name Origin & time) &
S49 BHE15 jiy o (— S125 H&E275 Hk IV (2016) $201 TRE LS L5 IV (2008)
S50 #H#E 1016 Fbk o (—) S126 H&ERN S H IV (2016) $202 BFE 195 L5 IV (2008)
S51 G23 Bl I (—) S127 REI T I IV (2016) S203 #2005 L5 IV (2010
S52 B e I (1997) S128 iKF 23 5 I IV (2016) S204 FiA< 0686 LI IV (2010)
S53 EHE15 DL I (1999) S129 LT 195 H IV (2017) $205 Wk 15 L5 IV (2010)
S54 H#&E20 5 HR I (1997) S130 W85 Hk IV (2017) $206 THEIT L5 IV (2010)
S55 TH4IT TH I (1980) S131 =315 Hil v (2017) S207 %21 5 LI IV (2011)
S56 THS Y TH I (1982) S132 WH 75 I IV (2018) S208 W%FE 2025 L5 IV (2012)
S57 TH 105 TH I (1988) S133 M 39 5 H IV (2018) $209 10 L5 IV (2013)
S58 TEIS TH I (1983) S134 HE 45 I IV (2018) S210 % 235 L5 IV (2014)
S59 TE 145 TH I (1990) S135 WH9 5 R IV (2018) S211 %3 245 LI IV (2015)
S60 THE 155 TH I (1991) S136 EHE 125 H vV (2021) S212 W 255 L5 IV (2016)
S61 TH 16 5 TH I (1992) S137 RE 105 Hk vV (2021) S213 TF# 26 L5 IV (2016)
S62 TEITS TH I (1987) S138 HEF 10 5 I v (2021) S214 W% 133 LI IV (2017)
S63 TH 185 TH I (1997) S139 KE 155 THE IV (2000) S215 YR 2054 L5 IV (2018)
S64 TH 195 TH I (1988) S140 KK 265 THE vV (—) S216 31028 L5 IV (2018)
S65 TH 205 TH I (1989) S141 THEIR Y TH IV (2002) S217 % 275 L5 IV (2020)
S66 TH2 5 TH I (1995) S142 THEI S TH IV (2002) S218 WiRZE 2049 T IV (2020)
S67 THE2T 5 TH I (1998) S143 THISH THE IV (2003) S219 JRF 899 L5 IV (2022)
S68 THEI 5 TH I (1992) S144 THITE THE IV (2005) $220 W 8 5 )i IV (2003)
S69 [ 229 [ 75 I (1993) S145 T 38 5 TR IV (2005) S221 M9 | IV (2004)
S70 %7 56 5 boNs| I (1999) S146 TH 395 THE IV (2006) S222 #1055 | IV (2004
S71 % 4185 L I (1999) S147 TH 405 THE IV (2005) S223 WE 115 )i IV (2004)
S72 MRS fiTpi] I (1995) S148 TH AT TH IV (2005) S224 N % 836 | IV (2008)
S73 WwREoS M I (1988) S149 TR Y TH IV (2006) S225 BF 482 pa)n IV (2008)
S74 wFE3 5 T I (1982) S150 THEBE THE IV (2007) $226 JI| % 54 )i IV (2009)
S75 TET 45 HoIT I (1991) S151 TH 445 TH IV (2007) S227 W3 3416 )i vV (—)
S76 WH 145 HoIT I (1994) S152 THFA T TH v (2007) S228 =52 py] IV (2007)

—: BRI R i, HABRY B RN & S (B R
— indicate landrace for materials in stage I, while release time unknow for materials in other stages
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1.4 SFHRIESHR

N HTI BRI 2 DNA $2BCRH CTAB B4, BL 18 NN EHURHER/QTL ARG T ARic s it ib
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Table 2 Primer information of molecular markers related to diseases resistance



LERIN FEH/QTL ElEZE TR FPE] (5'—3" FBERN (bp) KR (°C) EE BN
Trait Gene/QTL Code of primer Sequence Fragment size Annealing temperature  Reference
F:GACGAGCTAACTGCAGACCC
Sr22 Xfa2019 234 56 [36]
R:CTCAATCCTGATGCGGAGAT
F:ACGATAATGCAGCGGGGAAT
FF4590 Stem rust Sr25 Xwmc221 190 56 [36]
R:GCTGGGATCAAGGGATCAAT
F:CTCCCACCAAAACAGCCTAC
Sr28 Wpt-7004 194 56 [36]
R:AGATGCGAATGGGCAGTTAG
F:GGTTGCTGAAGAACCTTATTTAGG
Yr65 Xgwml8 205 58 [37]
R:TGGCGCCATGATTGCATTATCTTC
254593 Stripe rust
F: TCAAATGATTTCAGGTAACCACTA
Yr67 Xcfa2040 245 60 [37]
R:TTCCTGATCCCACCAAACAT
F:CAATAAGTAGGCCGGGACAA
-4 Leaf rust Lr67 cfd71 214 56 [38]
R:TGTGCCAGTTGAGTTTGCTC
F:TACTGGTTCACATTGGTGCG
Ofhs.ifa-54 Xgwm?293 205 55 [39]
R:TCGCCATCACTCGTTCAAG
FEI F:AGGAAACAGAAATATCGCGG
X . Ofhs.ifa-54 Xgwm304 202 55 [39]
Fusarium head blight R:AGGACTGTGGGGAATGAATG
F:CATTGTTTTCTGCCTCTAGCC
Ofhi.nau-4B Xgwm149 152 55 [39]
R:CTAGCATCGAACCTGAACAAG
F:CAATAGTTCTGTGAGAGCTGCG
ZUKk95 Sharp eyespot Sesl Xgwm526 140 55 [39]
R:CCAACCCAAATACACATTCTCA
F:CATTTACAAAGCGCATGAAGCC
Pm37 Xgwm332 193 57 [40]
R:GAAAACTTTGGGAACAAGAGCA
F:GTTTATCAGGCGGTGCCATA
Pm55 SEST-237 730 56 [41]
R:GGACTTCTTGCTCCCCTTTC
F:GGACTTCCTTGTGGCTCAGG
Pm56 KU.962 400 60 [42]
R:TGTCAGGGCACCAGTGATAA
F:ACGAACTGTATCACAACACCCA
Pm59 XMAG1714 188 53 [42]
FEHR R:TAAGCCGAGCATGTAGATGGA
Powdery mildew F:GTACGAGTATGGCAACAGC
Pm59 Xmagl759 204 51 [43]
R:CCAACTCTAGGGGCAGATG
F:-TTCAATTCAGTCTTGGCTTGG
Pmé61 Xgwm160 196 55 [44]
R:CTGCAGGAAAAAAAGTACACCC
F-TTTGAAACTAAAGTTGGGTCA
Pmo61 Xicsx79 143 55 [44]
R:GTTAACTATCCATGTGCCAGA
F:CCTTCCTCCGGTAACTCATA
Pm64 WGGBH218 166 53 [45]

R:CGAGCTAGCAATCAGAGAAG
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SRR EE Ci, R4 DTOPSIS &0 HT IR, CHEB R T REEa Rk ey, AT
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2.1 IEMRBSKESIFFAMERAES B BESIWRTHRE
2.1.1 HESFFFRIMERT R M

XTEN 4 A B R B 228 1/ RPRE IR M AR MR AT AR Je o b, Horh, I~ IVEFEIM B S A
33, 18, 35 M1 142 1, S5RKH (R 3), MRS SALIER 49.49~144.16 cm, [~IVEE S FIMEH
A4 110.76. 101.89. 86.57 #1 79.74 cm, AHXF T2 B G #EFIE 87.03 ecm 43 AI3E N 27.27%. 17.07%-
-0.53%F1-8.38%; FAANFHRLFHHUR B2 18 A 30.00~69.00 K, 1~IVTF-11E 7 514 44.00. 45.00. 47.00 Al
50.00 H7, AHXF T2 fr BrE MOEE IR 48.39 K Al N 1-9.07%. -7.01%. -2.87%AH1 3.33%; HAFHEE
YRtk EEARNE N 1.02~3.37 g, I~IVFMES 58 1.67. 1.88. 2.01 F12.21 g, FIX T4k BT+ R
5 2.08 g 73 N T -19.71%+ -9.62%-+ -3.37%A1 6.25%; FAAM R F1) TR EAFME A 23.27~56.41 g, 1~
IV-F331E 77 71 9 34.86. 38.12. 39.05 H140.47 g, FHXTT-2Br Be A M B 418 39.26 g 73 #3800 17-11.21%.
-2.90%- -0.53%7F1 3.08%; FANMEFFEH & A S EARIR N 13.17~20.64%, 1~IVFIIE 7518 16.50%-
15.95%-15.33%711 15.13%, #HX T 2B Be A 4 R334 15.42% 20 I35 T 7.00%- 3.44%-0.58% F1-1.88%;



AR SAR T & AR RN 26.70~43.69%, 1~IVFIME 535108 35.15%. 34.01%- 32.86%F1 32.36%,
FHXEF 4B BOIT A PHEFEEIME 32.97% 73 B0 T 6.61%. 3.15%- -0.33%AH1-1.85%; FAAMEFF BT FFE A
&~ 24.11~54.61 mL, I~IVFME 58 4021, 37.58. 36.20 Al 34.72 mL, HFHXFF4fr B G #4 KT 15
18 35.79 mL Z» BB N T 11.79%. 4.48%. 0.64%H1-3.48%. 7 MERAFE R EBAZ 7 2RI s
BYBC>TV > T > > 1, Bk, Tk AR &8 > 0> 2B > > 1V, B EMHESSE]> &0
BE>T > > 1V, JURFEL> > B > IV > 1.

3 MEMFTFRME KT

Table 3 The Variable analysis of plant height and grain traits

LRI Bt A2 SR SFIME ANl 5 R %
Trait Stage Variation rang Average value Standard deviation Variable coefficient
I 78.10~144.16 110.76 1 14.20 12.82
11 55.66~124.95 101.89 1 18.66 18.31
ﬁﬂ(ﬁz)ght I 52.47~116.10 86.57 | 14.17 16.37
v 49.45~132.94 79.74 | 14.62 18.33
B All stages 49.45~144.16 87.03— 18.78 21.58
I 30.00~67.00 44.00 | 8.68 19.73
\ \ Il 35.00~61.00 45.00 | 7.16 16.00
iﬁfﬁ ;ji)p & Ckerneld 1 37.00~64.00 47.00 | 6.90 14.64
v 34.00~69.00 50.00 1 7.04 14.07
A B All stages 30.00~69.00 48.39— 7.67 15.85
I 1.02~3.19 1.67 ] 0.42 25.34
Il 1.25~2.72 1.88 ] 0.37 19.40
Eﬁfivg;ght per spike 1 1.37~2.92 2,01 0.37 18.45
v 1.29~3.37 2211 0.41 18.44
A Bt All stages 1.02~3.37 2.08— 0.45 21.59
I 23.27~51.55 34.86 | 6.66 19.12
Il 26.55~48.85 38.12) 5.50 14.42
;i‘iiﬁ)kemels weight 1 29.06~48.74 39.05 | 4.66 11.94
v 30.84~56.41 40.47 1 4.17 10.31
A B All stages 23.27~56.41 39.26— 5.18 13.19
I 13.17~20.64 16.50 1 1.54 9.36
Il 14.14~18.10 15.95 1 1.18 7.40
ﬁuﬁfp:‘oiﬁomem 1 13.92~18.34 15.33 | 1.01 6.61
v 13.18~19.00 15.13 | 0.85 5.63
A B All stages 13.17~20.64 15.42— 1.15 7.43
I 29.09~43.69 35.15 1 3.31 9.41
Il 29.44~39.18 34.01 1 2.77 8.13
i‘wﬂfgﬁlﬁuii;ﬁ’fm 11| 29.38~38.81 32.86 | 2.13 6.49
v 26.70~41.58 3236 | 1.94 5.40
BB All stages 26.70~43.69 32.97— 2.50 7.57
I 31.58~54.61 40.21 1 474 11.79
11 28.28~47.10 37.58 1 438 11.66
(sszeﬁtln value 1 30.46~45.78 36.20 1 3.01 8.32
v 24.11~45.28 3472 ] 3.16 9.11
M B All stages 24.11~54.61 35.97— 4.02 11.18

Vs b RIEOR 2B BT A M ENZ IR T T AR T b B T e

—, 1, |: Indicates average value of all materials in all stages, and higher and lower than that of the mean value of all stages, respectively

2.1.2 ¥REFFFRIMEIRHE X 5 4



X 228 /N AR R R ARV IRBEAT AR SC 0, G5 RERW] (R 4): MR Al S BBV RLPEIR . 42
BT PRI PR ER 1 BAEIR S B BRI TV AR T A9 & S AP AR R 2% IEARSG, SR B E A S &

FRF LMK, 5H BRSO TR AR & ARG RERECS B A MR R B BT R R
RERFIEMRK, 5B BIraMEEA TR 2R 2 G, BRE S TRE., BRI R By 2
M AR, SRR & A S 8 el BT A M RE AR AR 2 IR, TR 5 By BOIGE i 7
SEELF MK, SHBOVEA IR 205 E A HAl PR AR A 82 BONAS [FIRE JEE T A
Ko

x4 HESMIFRIEREX S

Table 4 The correlation analysis of plant height and grain traits

BB R i TR AL Flibir = TRLE HEASE LT 55
Stage TrAait Plant height Kernels per Kernel weight Thousand Crude protein Wet gluten
& g spike per spike kernels weight content content

1 -0.163
II ) -0.064

kL £
It Kernels per 0.115

spike
v 0.339%*
A BL All stages -0.045
I -0.392% 0.623**
I Bk 8 0.267 0.756**
I kernel 0.297 0.796%*
weight per
v spike 0.492%* 0.850%*
A BL All stages -0.045 0.810%*
I -0.383* -0.199 0.616**
II TR 0.307 0.066 0.605%*
I TE;‘;S;‘;C‘ 0.324 0.031 0.568%*
v weight 0.466%* 0.131 0.557%*
A BL All stages -0.038 0.136* 0.634%**
I 0.476%* -0.331 -0.381* -0.120
II B G o 0.302 0.309 0.374 0.000
il pcrg‘t‘ien 0.373* -0.327 -0.188 0.202
v content 0.222%* -0.208* -0.072 0.271%%*
B BL All stages 0.477** -0.303%* -0.285%* -0.065
I 0.435* -0.340 -0.293 -0.003 0.985%*
II - 0.381 0.301 0.388 0.028 0.985%*
T T A

11 Wet gluten 0.430%* -0.278 -0.084 0.336* 0.972%*

content
v 0.300%* -0.113 0.036 0.321%* 0.961**
ZFrBL All stages 0.496%** -0.249%* -0.194%* 0.017 0.976**
I 0.458%* -0.266 -0.285 -0.101 0.907** 0.896**
II — 0.243 0.498%* 0.426 -0.114 0.923%* 0.914%*

UiRE
11 Sedimentati 0.534%** -0.306 -0.194 0.176 0.862** 0.852%*

on value
v 0.315%* -0.020 0.069 0.225%* 0.833*%* 0.850%**
B BL All stages 0.539%* -0.195%* -0.217%* -0.107 0.889%* 0.890%**

*FRoREFEMIF (P<0.05), **LRPEEFEMR (P<0.01)

*indicated significant correlation (P < 0.05), **indicated extremely significant correlation (P< 0.01 )

2.1.3 BRkE SRR BB R 4R



X} 228 /N R PR R AR RLHIR AT SR b, B M B3R 6 A (I~VD 288, HABEEEa
15 30 (p MR (S32~S91), FERAE T HIbHEZ X 1 7 i Fh A R ELE S S, HAd, 4 RIEEEX R
WAEILR, X AP IRE R R R, (ERPRLMERE 5 SRR AR A4S 15 Kk (S17~S166), FE R
DL, HREEMWEEMSMONE, XXM EEE. FEMRIR; BIUEEAHE 58 ikl (S85~
S142), HrArH AT EEME MM A 28 A1 17 4 SBEIVERASE 17 A Bl (S18~8S28), FHE N &A
A, XEMRR R, EEARMIRI R BVERARE 50 MR (S70~S144), HORIFR B E
KEBF X, TCUWIEAF M, BVIEREHE 58 Akl (S206~S41), T B DIL IR MR KIL b Fif X
()55 2 PE A DAL H R A T B R E E A, XSRS EUE (B D,

AN RKBRERIR S AR R EZER A Pk E (B 24D, IV>I>TI>I>V >V FigfEki s (&
2B), I>MI>I>IV>VI>V,; PR E (K 20), I>MI>1>V>VI>TV: FYTFRE (F2D), I>1
>SI>V>VISIV; FHEAESE (K 2B), [>IV>V>I>I>VE SFERH G S E (K 2F), 1>1V>
V>I>>VE SFHUEE (B 26), 1>IV>V>I>>VIL o, KBTS E A &8, Bime
BRI RS, 258 17.01 £1.16%. 36.61 £2.53%F1 41.54+3.65mL; ZKEEIH TR ¥, Fk &
AR E LR, 58 63.61+2.82 Fi. 2.97+0.18 g 1 43.10+2.27 g; BEEVIH PRk &%, N 74.84
+15.17 cmo
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Fig.1 Cluster diagram of wheat resources based on the plant height and grain traits
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S185, N 49.45 cm; FERIEUR Z MKl S166, SN 68.57 ¥i; FHN & i HIH KL S109, N 3.37g; THIEHKE
IR S109, N 56.41 g; H A BRI AR S32, HME A& & I & EMUTREE D BN 20.64%.
43.69%F1 54.61mL.

%5

INERREFTRIERHE R

Table 5 The ranking of plant height and grain traits in wheat

4
Ranking

e (em)
Plant height

HORIE Ok

Kernels per spike

FRLE (@)

Kernel weight per spike

THE ()

Thousand kernels weight

MEATE (%)

Crude protein content

MRS (%)
Wet gluten content

VIBR{E (mL)

Sedimentation value

=T R e L O R N

_ =
- o

S185 (49.45+1.33)
S78 (52.47+1.54)
S182 (54.35+1.99)
S187 (54.60+2.13)
S227 (54.66+2.20)
S84 (54.68+1.29)
S224 (54.93+1.84)
S223 (54.98+2.93)
S225 (56.08+3.58)
S43 (56.66+4.50)
S172 (58.45+1.35)

S138 (68.57+6.16)
S166 (67.60+3.43)
S17 (66.50+4.64)

S164 (66.27+2.59)
S173 (65.73+3.55)
S68 (64.00+4.40)
S139 (63.57+3.02)
S94 (63.50£4.06)
S159 (63.23+3.92)
S137 (62.33£3.52)
S52 (62.00+1.35)

S166 (3.37+0.29)
S17 (3.1940.23)

S173 (3.16+0.10)
S138 (3.13£0.34)
S159 (3.08+0.29)
S97 (3.02£0.55)
S164 (2.99+0.12)
S165 (2.97£0.21)
S137 (2.96+0.31)
S52 (2.9240.20)
S147 (2.88+0.11)

S109 (56.41+0.19)
S125 (53.60+0.14)
S16 (51.55%0.15)
S40 (48.85%0.18)
S165 (48.82+0.27)
S66 (48.741+0.14)
S147 (48.49£0.30)
S39 (48.21£0.11)
S228 (48.021+0.16)
S100 (47.6610.10)
S1 (47.50£0.02)

S32 (20.64+0.14)
S1 (20.02£0.14)

S129 (19.00£0.07)
S31 (18.43+0.25)
S77 (18.341+0.08)
S48 (18.10+0.05)
S3 (17.96+0.03)

S26 (17.8410.03)
S39 (17.65+0.06)
S109 (17.5410.04)
S4 (17.52£0.04)

S32 (43.69£0.37)
S1 (43.67£0.37)

S129 (41.58%0.21)
S48 (39.18+0.17)
S31 (39.07£0.46)
S77 (38.81£0.16)
S3 (38.66+0.13)

S26 (38.40+0.18)
S39 (38.23£0.34)
S38 (37.73£0.30)
S109 (37.43+0.09)

S32 (54.61£0.45)
S48 (47.10£0.31)
S6 (46.14+0.43)
S1 (46.09+0.69)
S77 (45.78+£0.21)
S31 (45.60£0.71)
S129 (45.28+0.16)
S26 (45.17£0.55)
S5 (44.941+0.29)
S27 (43.76+0.44)
S3 (43.454+0.22)

2.2.2 [ERCETHE & IEARIIINE

FARPACE ARt BAR O RS 5 > SR -1 1 5 5 >R PR >R, B
PR sh, R 6 MEPRBES ST 0.1, XA LR MR mECR, o B M b A 7= Sk LR RS i /N 22 7
BAHE A BREIRE 2 2 hr (R 6).
*o6 HIFNMIERIEENNE

Table 6 The entropy values and weights of each evaluation index

PPN FE AR F51E & PR
Evaluation index Entropy Weight Ranking
¥k Plant height 0.992 0.075 7
HURI ) Kernels per spike 0.983 0.168 3
TR Kernel weight per spike 0.982 0.174 2
TF-RiHE Thousand kernels weight 0.989 0.107 5
H#E 1 & & Crude protein content 0.977 0.231 1
JETH /) 7 2 Wet gluten content 0.986 0.140

YTFE{H Sedimentation value 0.989 0.105 6

2.2.3 ETIEEMAA DTOPSIS JE7

228 /N MR CHEN 0.155~0.699, “FIMEN 0.414, FHdr, HELZHT 5%M 11 Ak CifE R
0.550~0.700, 45Kk N S48. S31. SI. S32. S152. S129. S141. S166. S109. S139 #1877 (K1), &
IERIN AR ) 7= B A0 2 s PRI
%7 DTOPSIS sZntheER
Table 7 The results analyzed by DTOPSIS method

Cif4 op L G o=y
Ranking St S G ﬁ)dje Raﬁlﬁﬁg i S G ﬁ)dje
1 0.283 0.122 0.700 S48 85 0.186 0.264 0.414 S136
2 0.245 0.173 0.586 S31 86 0.173 0.246 0.413 S61

3 0.283 0.207 0.577 S1 87 0.169 0.241 0.412 S168
4 0.297 0.219 0.575 S32 87 0.171 0.245 0.412 S70

5 0.229 0.173 0.569 S152 88 0.165 0.238 0.410 S224
6 0.255 0.195 0.567 S129 89 0.183 0.266 0.408 S132
7 0.229 0.179 0.562 S141 90 0.180 0.262 0.407 S163




7 (42) Table 7 ( continued )

Cifl4 5 i HE4 TS
ek s s+ . cie | ok s s+ . Cae
8 0.273 0.213 0.561 S166 90 0.169 0.246 0.407 S192
9 0.237 0.187 0.559 S109 90 0.178 0.259 0.407 S127
10 0.247 0.196 0.557 S139 90 0.168 0.246 0.407 S128
11 0.231 0.189 0.550 S77 90 0.167 0.244 0.407 S24
12 0.239 0.199 0.546 S165 91 0.194 0.284 0.406 S176
13 0.220 0.184 0.545 S5 91 0.173 0.254 0.406 S101
14 0.239 0.200 0.544 S94 92 0.174 0.255 0.405 S130
14 0.240 0.201 0.544 S97 92 0.166 0.245 0.405 S225
15 0.220 0.185 0.543 S145 93 0.178 0.263 0.404 S122
15 0.224 0.188 0.543 S39 94 0.173 0.257 0.401 S85
16 0.259 0.218 0.542 S138 94 0.170 0.254 0.401 S160
17 0.240 0.203 0.541 S68 94 0.168 0.251 0.401 S151
18 0.239 0.211 0.532 S137 95 0.170 0.256 0.398 S88
19 0.215 0.192 0.528 S56 95 0.169 0.256 0.398 S155
20 0.216 0.196 0.523 S107 96 0.175 0.267 0.396 S148
20 0.224 0.204 0.523 S92 96 0.163 0.249 0.396 S195
21 0.244 0.228 0.517 S159 97 0.187 0.288 0.394 S23
22 0.232 0.219 0.514 S52 97 0.162 0.250 0.394 S28
23 0.207 0.200 0.509 S105 98 0.159 0.248 0.391 S183
24 0.205 0.198 0.508 S143 98 0.170 0.266 0.391 S103
25 0.206 0.202 0.505 S87 99 0.165 0.260 0.389 S55
26 0.241 0.237 0.504 S164 100 0.164 0.258 0.388 S228
27 0.203 0.203 0.501 S35 100 0.160 0.253 0.388 S222
28 0.203 0.205 0.498 S89 101 0.178 0.282 0.387 S4

29 0.203 0.207 0.496 S38 101 0.166 0.264 0.387 S62
30 0.215 0.220 0.494 S153 102 0.173 0.275 0.386 S65
31 0.245 0.253 0.492 S173 103 0.157 0.257 0.379 S220
32 0.212 0.222 0.488 S93 104 0.168 0.276 0.378 S120
33 0.206 0.217 0.487 S140 105 0.161 0.272 0.372 S2

33 0.212 0.224 0.487 S111 106 0.154 0.261 0.371 S167
34 0.198 0.209 0.486 S154 107 0.155 0.264 0.370 S29
34 0.249 0.263 0.486 S17 108 0.161 0.275 0.369 S162
35 0.195 0.208 0.485 S99 109 0.150 0.258 0.368 S78
36 0.194 0.209 0.483 S126 109 0.158 0.273 0.368 S21

37 0.195 0.210 0.481 S50 110 0.151 0.26 0.366 S15
38 0.196 0.212 0.480 S91 110 0.147 0.254 0.366 S34
39 0.212 0.230 0.479 S170 111 0.147 0.256 0.365 S73
39 0.200 0.218 0.479 S90 112 0.149 0.261 0.364 S191
39 0.210 0.229 0.479 S53 113 0.148 0.259 0.363 S226
40 0.198 0.217 0.478 S112 114 0.147 0.262 0.360 S216
41 0.198 0.217 0.477 S125 115 0.155 0.276 0.359 S102
42 0.196 0.216 0.476 S6 116 0.152 0.275 0.357 S47
42 0.195 0.215 0.476 S150 117 0.145 0.263 0.355 S214
43 0.217 0.240 0.475 S123 117 0.145 0.263 0.355 S215
44 0.208 0.232 0.473 S124 117 0.151 0.275 0.355 S60
44 0.197 0.219 0.473 S179 118 0.145 0.265 0.354 S46
44 0.203 0.226 0.473 S180 118 0.146 0.267 0.354 S10
45 0.198 0.221 0.472 S169 118 0.144 0.264 0.354 S178
46 0.211 0.237 0.471 S121 119 0.146 0.267 0.353 S14
47 0.199 0.225 0.470 S16 119 0.144 0.265 0.353 S144
47 0.208 0.234 0.470 S134 120 0.153 0.283 0.351 S86
48 0.189 0.214 0.469 S54 121 0.144 0.267 0.350 S196
48 0.191 0.216 0.469 S201 121 0.142 0.264 0.350 S206
48 0.201 0.228 0.469 S106 122 0.148 0.276 0.349 S157
48 0.190 0.215 0.469 S81 122 0.141 0.264 0.349 S12
49 0.188 0.214 0.467 S27 122 0.147 0.274 0.349 S51

49 0.188 0.214 0.467 S57 123 0.149 0.278 0.348 S184




7 (42) Table 7 ( continued )

Ci A . g =} ; A . . g =]
Raﬁiﬁg Si Si G (}i:i?—e gaﬁlﬁﬁg Si Si G (?z]):ij—e
50 0.190 0.219 0.465 S199 123 0.141 0.265 0.348 S223
51 0.218 0.252 0.464 S158 124 0.149 0.282 0.346 S181
52 0.209 0.243 0.463 S117 124 0.145 0.275 0.346 S67
53 0.191 0.224 0.460 S95 126 0.140 0.270 0.342 S172
54 0.192 0.227 0.459 S119 127 0.139 0.269 0.341 S221
55 0.209 0.247 0.458 S82 128 0.139 0.271 0.340 S174
56 0.183 0.219 0.455 S45 128 0.139 0.269 0.340 S208
57 0.200 0.243 0.452 S115 129 0.137 0.269 0.337 S71

58 0.190 0.232 0.451 S149 129 0.139 0.274 0.337 S177
59 0.184 0.225 0.450 S171 129 0.139 0.273 0.337 S203
60 0.188 0.231 0.448 S49 129 0.144 0.285 0.337 S64
60 0.196 0.241 0.448 S118 130 0.142 0.283 0.334 S69
61 0.184 0.228 0.446 S19 131 0.138 0.277 0.332 S18
62 0.183 0.227 0.445 S197 131 0.136 0.274 0.332 S43
63 0.192 0.241 0.444 S142 133 0.136 0.283 0.325 S80
64 0.182 0.229 0.443 S25 134 0.134 0.280 0.324 S211
65 0.180 0.227 0.442 S175 135 0.131 0.275 0.323 S210
66 0.204 0.258 0.441 S133 136 0.136 0.288 0.320 S58
67 0.183 0.232 0.440 S63 136 0.132 0.281 0.320 S189
67 0.182 0.231 0.440 S217 137 0.130 0.278 0.319 S213
67 0.191 0.243 0.440 S131 138 0.136 0.291 0.318 S36
68 0.192 0.246 0.438 S116 139 0.137 0.294 0.317 S156
68 0.176 0.227 0.438 S76 140 0.133 0.289 0.316 S8

69 0.177 0.229 0.436 S96 141 0.133 0.291 0.314 S212
70 0.178 0.230 0.435 S209 142 0.127 0.282 0.311 S185
71 0.179 0.232 0.434 S79 143 0.127 0.284 0.308 S202
71 0.189 0.246 0.434 S146 144 0.128 0.288 0.307 S182
71 0.189 0.247 0.434 S100 145 0.126 0.287 0.305 S218
72 0.199 0.261 0.433 S3 146 0.126 0.289 0.303 S219
73 0.185 0.243 0.432 S30 146 0.125 0.287 0.303 S198
74 0.188 0.249 0.430 S135 147 0.128 0.296 0.302 S190
75 0.178 0.237 0.429 S42 148 0.127 0.297 0.300 S188
75 0.183 0.244 0.429 S194 149 0.120 0.286 0.296 S84
76 0.204 0.273 0.428 S147 150 0.119 0.292 0.289 S98
76 0.182 0.243 0.428 S187 151 0.122 0.304 0.287 S40
76 0.176 0.235 0.428 S113 152 0.118 0.298 0.284 S227
77 0.176 0.237 0.427 S66 153 0.116 0.296 0.282 S193
78 0.179 0.242 0.426 S104 153 0.116 0.295 0.282 S110
78 0.173 0.234 0.426 S11 154 0.117 0.308 0.276 S7

79 0.177 0.239 0.425 S13 155 0.109 0.302 0.266 S41

79 0.179 0.243 0.425 S22 156 0.103 0.301 0.256 S186
80 0.173 0.235 0.424 S205 156 0.110 0.320 0.256 S200
80 0.170 0.231 0.424 S33 157 0.104 0.312 0.250 S83
81 0.174 0.238 0.423 S44 158 0.104 0.324 0.243 S204
82 0.177 0.242 0.422 S20 159 0.099 0.317 0.238 S37
83 0.187 0.261 0.418 S114 160 0.106 0.343 0.236 S207
84 0.173 0.242 0.417 S72 161 0.064 0.347 0.155 S9

2.3 NEFBERFERER S FHRic o
2.3.1 NEFBRRREAE

X 228 {3 /N REEAT UK BH A S AT PR A (B 40, Hodr, 181 kL (79.39%)
Puokiim (B 4A, £ 8, H 174 (7.46%) N T itk 8], RIVEHIE 38 4y (16.67%); 220 {7
L (96.49%) HLH-859% (4B, £ 8), H 8 Wikl (3.51%) NF i E; 83 ikl (36.40%)
oAk (B 4C, R 8, H 45 Mkl (19.74%) A-FrdufiiE 2, 80 ikl (35.09%) AT Hik
ME 28], A 20 PR (8.77%) R
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A: FE5E Stripe rust; B: IT$5H® Leafrust; C: B#® Powdery mildew
4 NEFTH. HERMAMHERTEEER
Fig.4 The investigated results of strip rust, leaf rust and powdery mildew in wheat
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Table 8 The distribution of materials resistant to diseases
hi R UM R MR Lb Al

Disease types Disease-resistant materials Numbers Proportion

S1~S6. S10~S32. S35, S38. S39. S42~S51. S53~S56. S61~S63. S66
S67. S69~S74. S76~S80. S82. S84~5890. S93~S596. S98~S101. S103~

f:f?jﬁmst S105. S107~S117. S119. S121~S126+ S128~S130. S132~S137. S139. 181 79.39%
P S141~S169. S171~S174. S177. S180. S182. S185. S186. S189~S195.
S197. S199~8202. S204. S207~S218. S220~S228
-4 9 S1~S8. S10~S120. S122~S129. S131~S136. S139~S156. S158~S179. 220 96.49%
Leaf rust S181~S200. S202~S228 e
S4. S6. S13. S17. S18. S23, S25. S28. S29. S32. S35~S37. S42. S45.
SpE S48, S52. S56. S63. S66. S68. S71. S72. S79. S81. S82. S84. S90. 23 36.40%
Powdery mildew S92, S95. S100. S104. S106+ S107. S108, S110. S112. S117. S119. S125. e

S134. S140. S143. S150. S151. S164. S165. S170~S173.

2.3.2 JHRERE/QTL X3 FARE o
18 N5 /N U BER/QTL AHK I 40 FHRic (e 228 MR A bl ASF (B 5D, Mo, PuFtehmdt
Sr22. Sr25 F1 Sr28 FSRHIFRIE Xfa2019. Xwmc221 F1 Wpt-7004 53 HI7E 194 227 A1 23 4 A4k} o il 21,
I3 AR 85.09%. 99.56% 1 10.09%;  HLAA TR ALK Yr65 A Yr67 AHRARIC Xgwm18 Hl Xcfa2040
I3 SIAE 30 A 127 B R RFR G I E], 5 13.16%F0 55.70%; FUH-50 R Lr67 AHEHRIC cfd71 1E 68 341K}
HHEY I, 5 29.82%; PUAREREER Offis.ifa-54 (2 ) 1 Ofhinau-4B FHARIE Xgwm293. Xgwm304 Fl
Xgwm 73 ATE 57+ 31 F 153 AR E 455, 7000 (5 s 25.00%- 13.60%F1 67.11%; PLEUKI HE ] Sest AH
Khrid Xgwm526 7E 65 MR Y, 5 28.51%; PLEKIREERE Pm37. PmS5. Pm56. Pm59 (24) .
Pm61 (24 Fll Pm64 #15kric Xgwm332. SEST-237. KU.962. XMAG1714. Xmagl759. Xgwm160. Xicsx79
Al WGGBH218 730 HI4E 211, 1914 1. 226+ 225. 77 62 F1 191 ARG 1, 25514 92.54%. 83.77%-
0.44%- 99.12%-. 98.68%- 33.77%- 27.19%F1 83.77%. % ERW], #rid Xfa2019. Xwmc221. Xgwm332.
SEST-237. XMAG1714. Xmag1759 F1 WGGBH218 74} A I 21 (5538 88T 80%. 18 /N Hifi A
Koy FARCAEA R BB B 7 A e AN E], PUATEE IR BER Sr22. Sr25 Fil Sr28 FHORIIARID Xfa2019.
Xwmc221 Al Wpt-7004 73 B {EM BTV, (I T D A AR, A& BA R 89.44%. 100%F1 12.12%;
L2k R Yr65 M1 Yr67 S HRIT Xgwm18 F1 Xcfa2040 73 e B BRI A e ) o5 & W BEA R 16.67%
A1 60.61%; PLH4BR LR Lr67 FHIFRIC ofd71 B i) &5 HoA 72.72%; PR B0 2L K Ofhs. ifa-54
(2 1 Ofhi.nau-4B FRFRIC Xgwm293. Xgwm304 Fl Xgwm 73 HIFEFT B WA 3 A ), & Fr



BB 36.36% . 44.44%F1 82.86%; PLAUN I HE K] Sesl #HICHR1C Xgwm526 TERT B A de ), ditbh
33.33%; HLEAMIREERE Pm37. Pm55. Pm56. Pm59 (24N Pm61 (24 Fl Pm64 FlEhric Xgwm332,
5EST-237. KU.962. XMAG1714. Xmagl759. Xgwm160. Xicsx79 f1 WGGBH218 43 HI7EIL. II. II. (II.
D, (I 1D+ I. IRV A, & & B R 100.00%. 100.00%-. 5.56%- 100.00%-. 100.00%- 42.42%-
54.55%7F1 87.32% (£ 9).

LN (73 50 2R S E M R AR 4 1 5

Red and Blue bars indicate positive and negative amplification results in materials

Bl 5 $URMEEX S FIRISE 228 EA/NERRDIENLER

Fig.5 The detected result of molecular markers related to disease resistance in 228 wheat resources

®9 PURMEE/QTL XS FIRCESMEMEI RS

Table 9 Distribution of molecular markers related to genes/QTL for disease resistance in materials from different stages

VIR Trait FEFH/QTL %II AR el (%) Proportion
Gene/QTL Primer name 1 il 1 v
Sr22 Xfa2019 81.82 72.22 77.14 89.44
FT4%% Stem rust Sr25 Xwmc221 100.00 100.00 100.00 99.30
Sr28 Wpt-7004 12.12 5.56 11.43 9.86

2645 Stripe rust Yr65 Xgwml8 9.09 16.67 11.43 14.08



Yr67 Xcfa2040 60.61 22.22 57.14 58.45

4599 Leaf rust Lr67 cfd71 36.36 72.22 22.86 24.65
Ofhs.ifa-54 Xgwm293 36.36 16.67 20.00 24.65
7% Fusarium head blight Ofhs.ifa-54 Xgwm304 15.15 44.44 17.14 8.45
Ofhi.nau-4B Xgwm149 54.55 72.22 82.86 65.49
ZUHi99 Sharp eyespot Sesl Xgwm526 24.24 33.33 25.71 29.58
Pm37 Xgwm332 75.76 94.44 100.00 94.37
Pm55 SEST-237 96.97 100.00 65.71 83.10
Pm56 KU.962 0 5.56 0 0
Pm59 XMAG1714 96.97 100.00 100.00 99.30
#3995 Powdery mildew
Pm59 Xmagl759 100.00 100.00 97.14 98.59
Pmé61 Xgwm160 42.42 22.22 40.00 31.69
Pmo6l Xicsx79 54.55 44.44 22.86 19.72
Pmo64 WGGBH218 84.85 50.00 85.71 87.32

3 Wi

RARIE /N Pl R e AR B [ SO 22 4, BE & e PR HPU /N idh, = H TN EF M
FEHR. KEMFFLERB, FrE AR R B /N 22 5= A B A BORTTmRE 7. (R, o B [ AN A
B BN EE T EREE X PRI T BN E SR AR T S . A RS SR T EAEE
XA A FIE T 228 13 P9 /N 32 TR PR iy BOFFRLEIR ) 2% S FORE DG 2 4 7 V20 1k /N 32 4 e
MRIAEAT L. R, Pl T 7 ERIX N E S, WREENBRILEE TR, SRR, FERE.
TR 5 R0 F-hr AR B A ORI T, P35 A 2 47 KL, 2.01 g F139.05 g, 7ESELBYEL, AtFt g
7 N, EFFEER I R AR ORSR  T AN BUEMR AL AR P el SR — RIE SR AT L AR T EUEY)
SRR, AR TSR EE W RTINS B BV R IR 35 AR
EL 15y 1O 2D/ i e N = 0 = S i B 7 = S S RN - == Lo e O 0 851 1 2 N R 0 A SRS
S RERK (21.59%), BEABRERIE ), S5VFIRE0 Gk F G UI Fgh R —2  FAR B 5 ok 5L
TR ) AT EAE DG, o RABER X TR A B R A R . AR PR B REER I T
FR(E (11.18%) >R &R (7.57%) >HEASE (743%), Hi, HEASE 15.13%HircAM K, #
FHEAFRFEICNES, My EERMEARR SRR, HERREEK, BARKARE ), 5EEE
GO ARG R 5. WA, B NEEEEMEN, BEE SRS AR, RN AR E
AR 5 7= ARG R IR ET 0, TRER MR AR S gk 55, /N2 T R R I AR AR A, B A
HEaR A | a2, 15 /N2 &) 52 S A5 AR AL A HUTE RS20, 6 /N2 P s AT FE O R T AN R FE I B,
RAEAWEERERY, KBV H FEAREH T SR, SRR R, EAREREIR R, E, S5
ALK T SR O R R U AR R R AR . BeA, 8EE I RO S E. BES BEMUREE
RN, RBEERRIA ., RN E A TR E FARR AR, MR R AN A AR SRR
DRI SRBEVIR PR Sii %, vIENIE AR R A . AR R = S AR IR TR R I R
A Ja A AR IR AT 4, iR RIER . BHE RPN Tk T R v B AR VS
DTOPSIS i C )iz S T /N LRGP 0253, SR FEALERT PN R G 10 & MR TECGE, Tk
DTOPSIS ¥4 FF A E 2 30 T0 1L 2 0 43 L 1A 1) 8, 0 36E = 00 PR 22t &8 SR ad s i s min 0190 i 38 06 (i IR L 17
DTOPSIS 7%, 7E/KFEPI, T KUIVEAEY) FN T2, (5N BN . AN 05 T Bk vk i A b i
fabe, HEMERAIEmiEREE, ESHEREMERESE, 6 /N EZEMMEM, 454 DTOPSIS i
W L AMRMK IR N a3 5. . B ANE. EWONE. R4S S 2T 195 7HE 32 5.
M6445. HH#F 255 KR 15 5H/NK 33 50 iXEELEE VR 7 1A BHE bR s AR IR B35 53R B,
SERE S AREE R AE B YRR, S JRTE T R /N R R A R 7 o R AR S A

B NEA AR E G E, REEPG QIR — @ 8Ok, (58 U SR B V6 9 55 R 405



AR ZAeREAER . 1 NI JLE BT Z8 0 A R RN, A SRR IR R PR, it Rk
PURFERE A, TRFRE/NENGETURAE Y, @80 Thaic B & rl A B T35 2n, i
I A0 T A 26 201 b ic /N 22 O e 4 7 PO 008 2 ER/QTL A7 i HEAT 4l B 7 i 2 B B 42 200, AP AL 18
A5/ 6 Pl FEPUHEREN QTL/AL ASAH &/ FARid, XF 228 4 [E /N SRt AT S0, RIMPUFFE 2 (1
Sr22. Sr25 1 Sr28 MK HIFRIC Xfa2019. Xwmc221 Fl Wpt-7004 43 A 7E 194 227 F1 23 AR A 7347 5
YU BIR LI Yr65 AN Yr67 FHARIC Xgwm18 F Xcfa2040 23 HITE 30 Al 127 AR R 70 A HurHasm &
Lr67 FHRARIC cfd71 72 68 M AR AT 704 PiAREIw AR Ofhs.ifa-54 (2 4) F Qfhi.nau-4B FHHRIC
Xgwm293.Xgwm304 Fl Xgwm 7} HI7E 5731 1 153 0 A B A 9040 s SLECR 2L Sesl AHCHRIE Xgwm526
1 65 MR 204 HLEMIRIER Pm37. Pm55. Pm56. Pm59 (2. Pm61 (2 Fl Pm64 #HIhric
Xgwm332. 5EST-237. KU.962. XMAG1714. Xmagl759. Xgwm160. Xicsx79 1 WGGBH218 43 HI7E 211,
191, 1. 226+ 225, 77+ 62 A 191 Akl AT 34 . Abh, AR HUws 225 RUAH O 1 23 7B 1 18 23 A7 DA Bz H )
PURTER 25 R 20 3 SHAS . MBI, FRAAETUF SRS A CEE R M6445
KR 1S SHRBMMSER, FNAAETAS . REM DR AACIERE; i hEZ, 7HE 455, 2719 5,
TH 325, HEE 25 SHRUNK 33 SRR PSR, FRAAETFS .. AR AL A .

L BRIk, AR T (A AL DTOPSIS 4 K& 3 T hric i th 1) 11 &5 & R0 S /N 22 6kE, W]
TERTENEZGROEAR. FR, ANEE R BN 22 SRR T 2 35 22 X R I = A a1 o PR A Bl AR AR
BT REAG S TR BRI B BT . SR, TERIE/NEPUEMR ISR & M itk s, DR AN E
e AV e R, SRR ARG AR, R E R ENR, i ScEm T s, FR, EE
HPUR EIRAE F IR
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