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Alfalfa (Medicago sativa L.) is an important forage legume in
temperate regions, it is primarily cultivate for livestock sectors because
of its high quality forage. Beside it has a variety of characteristics
which make it an interesting crop for a different investigations. In
Egypt, low precipitation and high temperature through the most time of
year create two serious problems; drought and high salt concentration in
the soil.
The objective of this study was to study the inheritance of salt
tolerance-related characters in a set of 6 diallel alfalfa clones and
their F1 reciprocals progeny. The experiment was carried out in a natural
glasshouse, one seedling from each genotype (6 clones, 15 F1 crosses and 15
reciprocal crosses) was transplanted individually into 7.5 cm plastic pots
containing a mixture of composite soil (sand, perlite, potting mix and
peat moss). Three clones belong to Egyptian cultivars (Giza 1, Ismailia 1
and Ismailia 94) and three clones belongs to Polish cultivars (Kama,
Kometa and Radius). The design of the experiment was split-plot with four
replications, where the main plots were four salt levels (0, 45, 90, 135
mM / l NaCl) and sub-plots were 36 genotypes, each genotype was
represented by five plants, therefore the experiment consisted of 2800
plants. At 10 % flowering, four cuts were undertaken and the following
measurements were recorded per plant: plant height, number of shoots,
fresh weight, dry weight and leaf : stem ratio. In addition, the content
of shoot ions were determined (Na+, Cl-,K+, Ca2+ and K+/Na+)and expressed as
mmol · g-1 dw.

The preliminary statistical analyses showed significant effects of
salt treatments, genotypes and genotype X salinity level interactions for
all measured traits. The genetic analyses revealed significant effects for
both GCA and SCA variances in the expression of estimated traits at all
salt levels. At high salinity levels, 90 and 135 mM NaCl, both additive
and non-additive gene effects were contributed to conditioning of most
traits. However, at 135 mM NaCl, plant height, fresh weight, dry weight,
Na+ exclusion, accumulation of K+ and Ca2+ and K+/ Na+ discrimination were
controlled primarily by GCA. Furthermore, variance due to reciprocal
effects was distinct at both highest NaCl concentrations for all
characters. The increased resistance level to NaCl stress for most traits
was associated with the Egyptian parents, as distinguished by their
desirable significant GCA effects. Moreover, Polish parents could be
utilized as good combiners for tolerant genes under moderate levels of
stress. The reciprocal effects were distinct and prevalently by both
parent Ism 1 and Ism 94 at all salinity levels for the majority of
analyzed traits. The presence of such an effect recommend its use as
female parent in a breeding program designed to select for salt tolerance.
The moderate to high estimates of h2n recorded for the previous traits
recommended selection effectiveness for increased and improvement of
tolerance at high levels of NaCl stress.

Reference

Griffing, B. (1956). Concept of general and specific combining ability in
relation to diallel crossing system. Aust. J. Biol. Sci. 9:463-493.


