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Abstract: [Objective] Chuanmai 82 is a new multiple disease-resistant and high-yielding wheat variety bred from the durable
disease-resistant germplasm Singh6, developed by the International Maize and Wheat Improvement Center (CIMMYT). This study
aimed to construct a high-density genotypic map of Chuanmai 82, quantify the genomic contribution rates of its two parental lines,

analyze its genetic composition, and clarify the parental origins of genetic loci associated with key traits such as disease resistance
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and yield. The findings provide a scientific basis for wheat variety improvement and the precise selection of parental lines in
breeding programs. [Method] The wheat 100K SNP array was used to perform whole-genome scanning of Chuanmai 82 and its two
parents. This enabled a systematic analysis of its genetic architecture. Combined with the functional markers related to important
agronomic traits and yield traits carried on the SNP array, the allelic genotype of Chuanmai 82 was analyzed to trace the genetic
sources of its disease resistance and yield-related traits. [Result] Whole-genome analysis indicated that the genetic contributions of
the donor parent Singh6 and the recurrent parent Chuanong 16 to Chuanmai 82 were 16.36% and 83.64%, respectively, which aligns
with the theoretical expectations of backcross breeding. The contribution rates exhibited a gradient difference across the subgenomes
A, B, and D, with A>B>D. At the chromosomal level, the genetic fragments from Singh6 were not uniformly distributed,
contributing 49.24% to 86.91% of the genetic components on chromosomes 1B, 2D, 4B, 5D, and 6A, forming significant
large-segment donor regions. In contrast, Chuanong 16 contributed over 89% to most of the remaining chromosomes, constituting the
genetic background of the variety. Functional marker-based tracing further demonstrated that the stripe rust, leaf rust, and powdery
mildew resistance genes in Chuanmai 82 were predominantly derived from Singh6, while the pre-harvest sprouting resistance and
yield-related genes were mainly inherited from Chuanong 16. [ Conclusion] This study accurately quantified the genetic composition
of Chuanmai 82 at both the genome and chromosome levels. Notably, the genetic contribution of the donor parent Singh6 was
concentrated on chromosomes 1B, 2D, 4B, 5D, and 6A, forming large-segment donor regions that retained the genetic diversity of
the donor parent. Combined with functional marker analysis, some of these regions were enriched with rust and powdery mildew
resistance genes from Singh6. Therefore, the optimal combination of these large-segment donor regions (carrying disease resistance
genes) and the high-yield genetic background from Chuanong 16 is likely the key genetic basis for the synergistic enhancement of
durable disease resistance and high yield in Chuanmai 82.
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Fig. 1 The distribution of differential loci across the A, B, and D subgenomes and on 21 chromosomes
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Fig. 2 Genotypic map of 21 chromosomes in Chuanmai 82
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Table 1 The parental contributions of Chuannong16 and Singh6 to its offspring Chuanmai 82 on the 21 chromosomes

Pefirfk RERAL R JIIA&R 16 Chuannong 16 Singh6
Chromosome No. of total = Bfr % FHRZE = Bfr % FERZE
Qe Al No. of differential SNPs Contribution rate (%) No. of differential SNPs  Contribution rate (%)

1A 533 505 94.75 28 5.25
1B 1109 443 39.95 666 60.05
1D 174 156 89.66 18 10.34
2A 1869 1867 99.89 2 0.11
2B 1158 1151 99.40 7 0.60
2D 329 141 42.86 188 57.14
3A 792 719 90.78 73 9.22
3B 1031 1030 99.90 1 0.10
3D 265 264 99.62 1 0.38
4A 1042 1011 97.02 31 2.98
4B 408 137 33.58 271 66.42
4D 417 415 99.52 2 0.48
SA 954 951 99.69 3 0.31
5B 1133 1054 93.03 79 6.97
5D 197 100 50.76 97 49.24
6A 1230 161 13.09 1069 86.91
6B 1396 1392 99.71 4 0.29
6D 283 282 99.65 1 0.35
TA 961 857 89.18 104 10.82
7B 707 696 98.44 11 1.56
7D 373 352 94.37 21 5.63
A WK Subgenome A 7381 6071 82.25 1310 17.75
B 5K 4 Subgenome B 6942 5903 85.03 1039 14.97
D WA 4] Subgenome D 2038 1710 83.91 328 16.09
A3 [KI 4] Whole Genome 16361 13684 83.64 2677 16.36
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Table 2 Functional marker analysis of Chuanmai 82 and its parents Chuannong 16 and Singh6
RN #H JI& 16  Singh6 JIIF 82 |[#RAR ERH I 16 Singh6 )i 82
Trait Gene Chuannong Chuanmai || Trait Gene Chuannong Chuanmai
16 82 16 82
W 1S - - - EU Pm2a - - -
Stripe rust Yri8 ) o } Powdery mildew Pm21 } } )
Yr26 - - - PmV S - -
Yr29 - + + Pmi2 + + +
Yr30 - + + PmSe - - -
Y75 2 + + AL EER IWA700 - 5 2
Wheat yellow mosaic virus
Yr78 - + = TR TaSdr-Al % Prone NA % Prone
Yr80 - NA - [ RO TaSdr-B1 % Prone % Prone % Prone
Yr82 - - - TaMFT-34 % Prone % Prone % Prone
YrZH58 - - - Phs1-34 $T Resistant  NA $T Resistant
YrSP = - - 2 WY A A 1 Ppo2-BI {i% Low = High  fik Low
OYrsn.nwafu-1BL - NA NA Polyphenol oxidase Ppo2-DI1 i High & High H
OYrxn.nwafu-1BL ~ + = = PRI KN Seed size 0GI-44 /)N Small /N Small /) Small
OYrsn.nwafu-24S - - - KPR/ T TaSus2-24 {i% Low f Low ik Low
OYrginnwafu-24L  + + + Seed size/weight TaSus2-2B 4 High G Low  #% High
QYrhm.nwafu-2BC - - - TaGS2-B1 NA / /
QYrqin.nwafu-2BL ~ + NA + T TaCwi-Al f= High % Low = High
OYrnwafu-3BS  NA + NA Seed weight Tabasl H H 1& Low
QYrsn.nwafu-3DL - + - TaGS5-Al & Low f& Low ik Low
QYr.nwafu-4BL - - - TaGW2-64 & Low H =1 High
QOYrsn.nwafu-6BS - - - TaT6P H f Low ik Low
QYrqin.nwafu-6BS - - - T 4% Flour color Lyce-Al / = High  /
MR Lr2l - - - TaLCYE-BI 1k Low flLow ik Low
Leafrust 7 o7 - - - ¥FBITESE Grain hardness  Pinb-DI i Soft i Soft 4 Soft
Lr46 - + + F 5z i, Bran color Tamybl0-BI  H / /
Lr67 + + + TFAER 8] TaTOE-BI NA H /
Lr68 - - - Flower time ELF3-BI I Late Wi Late I Late
Lr80 - - - Vin-Al % Late K Barly W Late
KW Ofhb.caas-3BL - H - 3 OPht-2D /% Short /% Short /% Short
E::Zr;‘;:ht OFhb.hbaas-54S ~ + + + Plant height RHT-8 #% Short # High % High
OFhb.hbaas-54L - + = Rht-DI = High NA NA
OFhb.caas-5AL = = = Rht24_AP2 i High H # Short

AR NRURED, RIS AR IZHUR IR o AR PERIE DRI R I A5 RO FAVEAR 5, T ook B B PR R AAE Al 45 RO BT AR S7, T Seo
FAPER IR . NA FoRBRAE. AR R IIRER SN H &R 2

+indicates the presence of the disease resistance gene, and - indicates the absence of the disease resistance gene. For other traits, if the genotype test result is
a positive variant, the corresponding positive phenotype information will be displayed; if the test result is a negative variant, the negative phenotype information
will be shown. NA indicates missing values. / indicates that the function of the variant type is unknown. H indicates heterozygous
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