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Abstract

Durum wheat (Triticum turgidum var. Durum) 1s a typical Mediterranean small grain crop. His uses are multiple and depend greatly on environmental
conditions during crop growth. The objective of this work 1s to study genetic variability of durum wheat accessions and the effect of the environment on
some plant traits. Seventy six durum wheat genotypes including old local accessions and improved genotypes were planted and evaluated 1n two sites
“Marchouch” and **Sid1 El Aydi” in Morocco. Plant and grain attributes were evaluated. The genotype effect and genotype by environment interactions
were significant for most of the traits. Principal components analysis was used to group genotypes according to their attributes. The differences 1n traits
and their associations showed that they could be used effectively to broaden the genetic base of breeding purposes.
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Introduction In both locations, the DH, DM were correlated with plant height. In
SEA site, the SM, GW, TKW, GS and SW were positively correlated to
In Morocco, the area planted annually with cereals varies around 5,3 yield, but in MCH, there 1s a significant correlation between SN, GW
Million hectares, i.e., 60 % of total agricultural lands. The production and GS with yield. This results indicate an adaptation potential coming
constitutes 43 % of total consumption (Bartali E., 1995). About 1.2 millions from the evolution of plant traits and their association and final yields
hectares of durum wheat (Triticum durum L. var. durum) are sown annually of the accessions. Therefore this germplasm will provide plant a good
with an average yield of only 1,1 t/ha (ONICL 2004). The average durum genetic base for adaptation in a wheat breeding program. For grain
wheat consumption is about 90 kg/person/year. Morocco is ranked third in quality, the electrophoresis shows that 58 % ot the accessions carried -
the Mediterranean region and first in the North Africa and Middle East 45-gliadin subunits correlated with strong durum wheat gluten. band. In
region 1n term of durum wheat acreage. Arid and semi arid regions (60 % of general, the accessions with high SDS have a y-45-gliadin. In deed, 77
the Moroccan lands) are characterized mainly by drought and poor rainfall 7 of the accessions with y-45 have a SDS greater or equal to 37 ml. For
distribution within seasons (El Mourid et Karrou, 1996). Due to these the checks, Waha and Mrb5 have the y-45-gliadin, and the others have
reasons, the average yield is variable and ranges from 0,5 to 1,2 t/ha (Jouve, y-43-gliadin. For the other parameters : SDS, VR, YI and AC, high
1988). Grain quality in the new cultivars is only average and needs to be genetic varlability was identified in the material studied. This
improved. The objective of this study is to identify new genetic resources in germplasm represent, therefore, a promising gene pool for durum wheat
the Mediterranean materiel to be introduced in the local varieties. crop improvement.
Methodol 0gy The PCA analysis of the quality parameters 1s shown in the figure 2,
and the gel of the proteins of the accessions 1s shown in figure 3.
Seventy six Mediterranean durum population including old local accessions i e e
was used. The material was conducted in trials at Sidi El Aidi (SEA) and | e B \\\\ f 4 e
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In the field, the agro morphological traits evaluated were plant height (H), E"\MH ";SDS M_,/ R | ,
days to heading (DH), Days to maturity (DM), number of spikes per square H’""’""‘"’""# % © a 4 © 1 a & & &
meter (SM), grain weight (GW) specific weight (SW), number of grains per Factor 1 36 05% Festan (s E505%%
spike (GS) thousand kernel weight (TKW) and grain yield (GY). In the Figure 2 : Quality parameters in the PCA axis in SEA and MCH
laboratory, quality parameters were measure on 21 accessions from ’% Ho _— . !

different yield classes (high, medium and low yield). The quality parameters
evaluated were: Sodium Dodécyl Sulfat Sedimentation test (SDS),
virtuousness % (VR), yellow index (YI) and ash content (AC). The
accessions were also examined for gliadin and glutenin subunits
composition.

Results
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Figure 3 : Gel of accessions and checks forgliadin content

The ANOVA analysis on checks showed that the genotype and genotype by
environment interaction were significant for the agro-morphological traits

and for grain quality parameters. To analyze this GXE effects, principal The principal component analysis expl.a.in 67,20 % of the variability.
component analysis (PCA) was used for the data of each location. The The VR and YI. are correlated P031t1V§1Y» but YI and SPS are
biplot for PCA analysis of all accessions and plant traits in two locations is Moderately negatively correlated. There 1s no good correlation the

other traits. The accession n°14 have a very high yellow index, n°43

shown 1n figure 1.
have high value of ash rate and n®°58 have a high value of SDS.

Conclusion

The local population and improved lines present important variability
for the agro-morphological and grain quality traits, and show
significant possibilities to be used by the Moroccan breeding program
for the benefit of the Moroccan environments. In durum wheat, good
grain quality was independent from good adaptation.
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Figure 1 : Repartition of accessions in the PCA axis in SEA and
MCH location for agro-morphological traits
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