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Abstract

Gas exchanges and photosynthetic rate of 24-month-old seedlings of Mexican limes; non-grafted, self-
grafted, or grafted with Kinnow mandarin and Washington navel orange scions; were evaluated in a
greenhouse experiment under water stress and recovery. Watering regime was water withholding for 8 days
and then 4 days rewatering at field capacity. Net photosynthetic rate (A), stomatal conductance (gs),
transpiration rate (E), and sub stomatal CO, concentration (Ci) of young expanded leaves were measured three
times (mid-stress, end-of-stress, and after rewatering). The results showed that the graft combination with the
orange scion had the lowest efficiency for related mechanisms in withstanding stress and the highest oxidative
damage to photosynthetically apparatus, mainly due to higher stomatal conductance and transpiration rate,
resulting in rapid depletion of the water in the containers and more water shortage at the end of water stress.
Graft combination with mandarin scion, on the other hand, had a superior ability to withstand stress due to
earlier and greater reductions in stomatal conductance. The physiological differences associated with the
presence of grafting site and as a result, reduction in hydraulic conductance appeared to be the cause of severe
oxidative damage to photosynthetically apparatus in the middle of the stress period for self-grafted Mexican
lime, which was unable to fully recover the photosynthetic rate after rewatering. Conversely, non-grafted
Mexican lime seedling experienced oxidative damage at the end of the stress period which recovered after
rewatering.
Keywords: Drought stress, Mexican lime, Kinnow mandarin, Graft combination, Washington Navel.
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