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1 . QTL detection for grain size and shape traits using an improved
genetic map in einkorn wheat (Triticum monococcum L.) (F FH B B 5t

1% BTN /N PR/ AT AR PR BE4T QTLASL 3 )

%i4: Einkorn wheat is a diploid (A"A™ genome) and is the first cultivated crop that initiated
agriculture. It is related to durum and bread wheat, and it harbours unique genes that can
be used for wheat improvement. Grain size and shape are the main breeding targets due to
their direct relation to yield and milling quality. To understand the genetic control of the
grain size and shape-related traits in Einkorn wheat, a biparental population of 150 Fg
recombinant inbred lines (RILs) derived from a cross between an advanced einkorn line
(ID1623) and a cultivar (MONLIS) was used. The RIL population was genotyped with SNP,
Silico-DArT, and SSR markers and a genetic map comprising seven linkage groups
(representing n=7) was constructed. The map contained 3716 markers distributed across
760 loci with a total length of 1216.09 cM and an average density of one locus every 1.60
cM. Composite Interval Mapping was used to detect the quantitative trait loci (QTLs)
controlling seven grain size and shape-related traits using genetic map and the phenotypic
data collected from five different environments and the BLUP (Best Linear Unbiased
Prediction) values. A total of 33 QTLs (25 novel QTLs) were detected, which were distributed
on all the seven einkorn chromosomes. Of these, 14 QTLs distributed on four chromosomes
(2A™, 3A™, 5A™, and 6A™) were stable across environments. Three QTL hot spots were
observed on chromosomes 2A™, 5A™ and 6A™. Seven QTLs, one each for the seven traits
with highest PVE% (up to 14-26% PVE in individual environments) were recommended for
marker-assisted recurrent selection for improvement of grain traits in einkorn wheat. The
study thus provides novel and important genetic information to help understand the genetic
control of grain size and shape-related traits and also the genomic resources for use in
cultivated einkorn wheat breeding.
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2 . Comparison of durum with ancient tetraploid wheats from an
agronomical, chemical, nutritional, and genetic standpoints: a

review (MR Z. Wiz, BFRREIE A B RN 2 M AR Y A%
RN 4RR )

B4 : Under intense breeding, modern wheats, such as durum (Triticum turgidum L. ssp.
durum), are believed to have lost nutritional quality and protein content while increasing
productivity. Emmer (Triticum turgidum ssp. dicoccum Thell) and wild emmer (Triticum
turgidum ssp. dicoccoides) are alternative resources for breeding programs by offering
favorable alleles to be introgressed into modern materials and thus broadening their
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genetic diversity. Studies conducted so far have shown that durum wheat has better
performance in agronomical qualities and protein quality than T. dicoccum and T.
dicoccoides. However, its grain protein content (GPC) and Fe/Zn concentrations are lower.
Several QTL for yield, GPC, and nutrient content in T. dicoccoides have been described,
demonstrating its potential for transfer of important genes such as Gpc-B1 into modern
cultivars. The Gpc-B1 gene increased the grain protein and Fe and Zn contents, but the
agronomic performance of some of the modern recipients was reduced. Understanding the
correlations and relationships between agronomic, chemical, and nutritional qualities would
simplify selection through breeding for a single trait. Combining this knowledge with
conventional breeding, MAS, and new breeding techniques would facilitate the QTL studies
in these ancestral wheats and the development of new durum cultivars while retaining the
agronomic qualities. In this review, we compare some grain parameters of T. durum, T.
dicoccum, and T. dicoccoides wheats, including Fe and Zn content and their genetic aspects,
and the existing information is analyzed and integrated for the future prospects of durum
wheat improvement.
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1 . Comparative physiological and proteomic response to phosphate
deficiency between two wheat genotypes differing in phosphorus

utilization efficiency (BEF) AR ZR A [F) B 7 Fb /) 32 2 IR BY W Bk = 1Y)
AR TR AR 1 2H 2 B L EY)

4} : Genetic variation in phosphorus utilization efficiency (PUE) widely exists among wheat
genotypes. However, the underlying mechanisms are still unclear. Two contrasting wheat
genotypes, Heng4399 (H4399) and Tanmai98 (TM98), were screened out from 17 bread
wheat genotypes based on shoot soluble phosphate (Pi) concentrations. The TM98 had a
significantly higher PUE than the H4399, especially under Pi deficiency. The induction of
genes in the PHR1-centered Pi signaling pathway was significantly higher in TM98 than in
H4399. Collectively, through a Ilabel-free quantitative proteomic analysis, 2110
high-confidence proteins were identified in shoots of the two wheat genotypes. Among
them, 244 and 133 proteins were differentially accumulated under Pi deficiency in H4399
and TM98, respectively. The abundance of proteins related to nitrogen and phosphorus
metabolic processes, small molecule metabolic process, and carboxylic acid metabolic
process weas significantly affected by Pi deficiency in the shoots of the two genotypes. The
abundance of proteins in energy metabolism, especially photosynthesis, was decreased by
Pi deficiency in the shoots of H4399. Inversely, the PUE-efficient genotype TM98 could
maintain protein abundance in energy metabolism. Moreover, the proteins involved in
pyruvate metabolism, glutathione metabolism, and sulfolipid biosynthesis were significantly
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accumulated in TM98, which probably contributed to its high PUE.
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