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The Efficiency of Enzymatic Antioxidative Mechanisms in Homograft and
Heterografts of Mexican Lime Rootstock Under Drought Stress and Rewatering
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Abstract

In a greenhouse experiment, the quantum efficiency of photosystem Il in the leaves and enzymatic
antioxidative mechanisms in the leaves and roots of 24-month-old seedlings of Mexican limes, which were
non-grafted, self-grafted, or grafted with Kinnow mandarin and Washington navel orange scions, were
evaluated under water stress and rewatering. The watering regime was water withholding for eight days and
then four days rewatering at field capacity. Stress caused severe oxidative damage to the photosynthetic
apparatus of all seedlings studied, except mandarin grafted ones, and occurred at the end of the stress period
for non-grafted seedlings and in the middle of the stress period self-grafted or orange grafted seedlings. Only
non-grafted seedlings recovered completely after rewatering. According to the results of enzymatic antioxidant
activities, it was concluded that the roots likely played a vital role in the first line of plant reactions to stress,
and their proper efficiency could be a prerequisite for scion health and efficiency.
Furthermore, the scion and its physiological condition could significantly impact the quality of overall
responses to stress. In this regard, the graft combination with mandarin scion had the highest efficiency,
followed by graft combinations with Mexican lime and orange scions. With self-grafting or grafting with
orange scions, the efficiency of the enzymatic mechanisms of Mexican lime roots was reduced. The
physiological differences associated with the presence of a grafting site and, as a result, a reduction in
hydraulic conductance were most likely the cause of lower efficiency of withstanding mechanisms in the
leaves and roots of self-grafted Mexican lime seedlings, as well as the lack of full recovery in photochemical
efficiency in the leaves. However, both the non-grafted and self-grafted Mexican lime seedlings showed
acclimation responses in the form of increased enzymatic activities after rewatering. The good performance
of the graft combination with mandarin scion could represent the value of Mexican lime as rootstock for the
production of elite graft combinations suitable for water-stressed regions.
Keywords: Drought stress, Mexican lime, Kinnow mandarin, Graft combination, Washington Navel.
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