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Abstract

Drought stress occurred in 2005 at Horticultural Research Station of Kamalabad and caused
severe stress on the bearing apple trees of the collection composed of 108 native and imported
cultivars grown in Karaj (Iran). The drought stress occurred in advanced stage of fruit growth,
and our observations showed that only 16 cultivars and selected genotypes could keep the
crop till harvest season among whole the large apple gene pool. Existing genetic diversity
may be used as an efficient biological tool in cultivar selection for specific uses in apple
orchard establishment or cultivar replacement particularly to develop apple orchard in arid
and semiarid climate._Preliminary investigations showed that there is a positive correlation
between weak vegetative plant vigor and drought tolerance. This significant botanical
behavior of decreased vigor was recorded in a considerable number of 12 cultivars as a
phenomenon leading to natural defense mechanism against water deficit among the total 16
tolerant cultivars. While half of the other four tolerant cultivars exhibited medium vigor and
the other half showed high tree growth. In this research, we studied the correlation of some
morphological and growth traits with drought tolerance in the group of apple cultivars that
kept the crop during a dry growth season. Native cultivar "Assali" and "Golden Delicious"
were chosen as control (susceptible cultivars). The results showed that drought tolerant
cultivars have a low level of height, limited canopy width, less developed trunk diameter, low
leaf area index (LAI), shorter leaf length and width, lower internode length compared with
susceptible cultivars while it was noted that they had longer and thicker leaf petioles, higher
diameter of annual branches, more hairy in the lower leaf page and on the 1 year branches in
all the tolerant cultivars than susceptible ones. Interestingly, the results demonstrated that
while the tolerant cultivars had the least leaf area, leaf length and leaf width; in contrast they
presented highest mean values in length and diameter of leaf peduncles compared with non
tolerant cultivars. The results revealed also that the tolerant cultivars have highest mean of
internodes length 9.91 mm in annual branches related to susceptible cultivars, 19.3 Imm.

Key words: apple, drought, stress, tolerance, cultivar, growth characteristics, vigor, canopy
width, leaf area index.



