e
el

i
e

i
s

4
)

§
4

4m
A
F
.
wn
—

20235 % 2380.8:271 4

NEFEAEH TR

I T 5

> RIS R

1. DN E AR R M IE A B A 2 3509 145 sk

2. ] FIAB-NAM| G w4 Peif % S Fa iR B N & F 5 F A 42 2 H

3. RRA M s iR 3832 T A& B 20 5 IR 5 69 AL Ae s & A o1& v
P F A

>t E
1, — AT AT EE

2. — A DEHME SR

b E R A5 e R AT BT 5 BT
BAEAAN: B, R, MR
Bt #& W iE: 0531-66657915
W48 : agri@ckcest. cn
2023406 05 H

BEHEN RERWVEWAIRRS RS http: //agri. ckcest. cn/



http://agri.ckcest.cn/
mailto:agri@ckcest.cn

> AR
1 . Genetic basis of geographical differentiation and breeding selection

for wheat plant architecture traits (/NERREL AR IR LFE Fiik
FEHI B AL HL )

®i4: Background: Plant architecture associated with increased grain yield and adaptation
to the local environments is selected during wheat (Triticum aestivum) breeding. The
internode length of individual stems and tiller length of individual plants are important for
the determination of plant architecture. However, few studies have explored the genetic
basis of these traits. Results: Here, we conduct a genome-wide association study (GWAS) to
dissect the genetic basis of geographical differentiation of these traits in 306 worldwide
wheat accessions including both landraces and traditional varieties. We determine the
changes of haplotypes for the associated genomic regions in frequency in 831 wheat
accessions that are either introduced from other countries or developed in China from last
two decades. We identify 83 loci that are associated with one trait, while the remaining 247
loci are pleiotropic. We also find 163 associated loci are under strong selective sweep.
GWHAS results demonstrate independent regulation of internode length of individual stems
and consistent regulation of tiller length of individual plants. This makes it possible to obtain
ideal haplotype combinations of the length of four internodes. We also find that the
geographical distribution of the haplotypes explains the observed differences in internode
length among the worldwide wheat accessions. Conclusion: This study provides insights into
the genetic basis of plant architecture. It will facilitate gene functional analysis and
molecular design of plant architecture for breeding.

KIE: PubMed Central
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http://agri. ckcest. cn/filel/M00/10/2C/CsgkOGR3QbKALhsvAFtNhOTKTOM681. pdf

2 . Fast integration and accumulation of beneficial breeding alleles
through an AB-NAMIC strategy in wheat (F) FJAB-NAMICSE BRI R &
MR R PNZEE B PEALER)

B4 : Wheat (Triticum aestivum) is among the most important staple crops for safeguarding
the food security of the growing world population. To bridge the gap between genebank
diversity and breeding programs, we developed an advanced backcrossnested association
mapping plus inter-crossed population (ABNAMIC) by crossing three popular wheat cultivars
as recurrent founders to 20 germplasm lines from a mini core collection. Selective
backcrossing combined with selection against undesirable traits and extensive crossing
within and between sub-populations created new opportunities to detect unknown genes
and increase the frequency of beneficial alleles in the ABNAMIC population. We performed
phenotyping of 590 ABNAMIC lines and a natural panel of 476 cultivars for six consecutive
growing seasons and genotyped these 1066 lines with a 660K SNP array. Genome-wide
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association studies of both panels for plant development and yield traits demonstrated
improved power to detect rare alleles and loci with medium genetic effects in ABNAMIC.
Notably, genome-wide association studies in ABNAMIC detected the candidate gene
TaSWEET6-7B (TraesCS7B03G1216700), which has high homology to the rice SWEET6b gene
and exerts strong effects on adaptation and yield traits. The commercial release of two
derived ABNAMIC lines attests to its direct applicability in wheat improvement. Valuable
information on genome-wide association study mapping, candidate genes, and their
haplotypes for breeding traits are available through WheatGAB. Our research provides an
excellent framework for fast-tracking exploration and accumulation of beneficial alleles
stored in genebanks.

RYE: PubMed Central
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3 . Genomics-driven breeding for local adaptation of durum wheat is

enhanced by farmers’ traditional knowledge (R R IME S FIR YR T
ZE K 2H 2 IR BN AR RL /N 32 A B i S )

%if: In the smallholder, low-input farming systems widespread in sub-Saharan Africa,
farmers select and propagate crop varieties based on their traditional knowledge and
experience. A data-driven integration of their knowledge into breeding pipelines may
support the sustainable intensification of local farming. Here, we combine genomics with
participatory research to tap into traditional knowledge in smallholder farming systems,
using durum wheat (Triticum durumDesf.) in Ethiopia as a case study. We developed and
genotyped a large multiparental population, called the Ethiopian NAM (EtNAM), that
recombines an elite international breeding line with Ethiopian traditional varieties
maintained by local farmers. A total of 1,200 EtNAM lines were evaluated for agronomic
performance and farmers’ appreciation in three locations in Ethiopia, finding that women
and men farmers could skillfully identify the worth of wheat genotypes and their potential
for local adaptation. We then trained a genomic selection (GS) model using farmer
appreciation scores and found that its prediction accuracy over grain yield (GY) was higher
than that of a benchmark GS model trained on GY. Finally, we used forward genetics
approaches to identify markertrait associations for agronomic traits and farmer
appreciation scores. We produced genetic maps for individual EtNAM families and used
them to support the characterization of genomic loci of breeding relevance with pleiotropic
effects on phenology, yield, and farmer preference. Our data show that farmers’ traditional
knowledge can be integrated in genomics-driven breeding to support the selection of best
allelic combinations for local adaptation.
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