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1 . Chromosome 3A harbors several pleiotropic and stable
drought-responsive alleles for photosynthetic efficiency selected

through wheat breeding (ZE/NE BT AREMAEE JINZR
MRS E KT R S AL EF P T ANEREERE)

4. Water deficit is the most severe stress factor in crop production threatening global
food security. In this study, we evaluated the genetic variation in photosynthetic traits
among 200 wheat cultivars evaluated under drought and rainfed conditions. Significant
genotypic, treatments, and their interaction effects were detected for chlorophyll content
and chlorophyll fluorescence parameters. Drought stress reduced the effective quantum
yield of photosystem Il (YIl) from the anthesis growth stage on. Leaf chlorophyll content
measured at anthesis growth stages was significantly correlated with YIl and
non-photochemical quenching under drought conditions, suggesting that high throughput
chlorophyll content screening can serve as a good indicator of plant drought tolerance
status in wheat. Breeding significantly increased the photosynthetic efficiency as newer
released genotypes had higher YIl and chlorophyll content than the older ones. GWAS
identified a stable drought-responsive QTL on chromosome 3A for YIl, while under rainfed
conditions, it detected another QTL on chromosome 7A for chlorophyll content across both
growing seasons. Molecular analysis revealed that the associated alleles of AX-158576783
(515.889 Mbp) on 3A co-segregates with the NADH-ubiquinone oxidoreductase
(TraesCS3A02G287600) gene involved in ATP synthesis coupled electron transport and is
proximal to WKRY transcription factor locus. This allele on 3A has been positively selected
through breeding and has contributed to increasing the grain yield.

RIE: PubMed Central
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2 \Variation of morphological traits among wheat (Triticum aestivum L.)
landraces from two regions of the Algerian Sahara. Potential interest

for wheat breeding (Fi /R S | SE MG H0 58 A Hb X /N R 7 S A R TS
PR BIZR R——X /N BRI RS )

4> : In the Saharan regions of Algeria wheat is cultivated by farmers in small areas of the
oases. Saharan wheat landraces that are the result of natural and human selection in hostile
environments for several centuries could represent an interesting material to improve
abiotic stress tolerance in breeding programs. Indeed, a high level of drought, heat and salt
tolerance has been reported in this germplasm. Very little information is however available
on the morphological characteristics of these landraces. In the present study, a total of 58
bread wheat landraces originating from ten oases of the Adrar and Tamanrasset regions
were characterised, together with two commercial varieties, for 21 quantitative traits
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related to plant, spike, grain, glume and lemma. A wide morphological variation was noted
among landraces, as well as differences related to their environments of origin. Altitude was
a determining factor of variation, landraces originating from low altitude exhibiting shorter
stems and less fertile tillers and producing more grain, compared to landraces originating
from high altitude. The landraces of Adrar with very dense spike of normal type were
opposed to the varieties with spikes of speltoid type originating from Tamanrasset. High
heritability was recorded for thousand grain weight, number of grains per spike, number of
fertile tillers per plant, spike length and spike width, suggesting the possibility of using these
traits in wheat breeding programs.

PE: SpringerLink
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