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Effects of drought stress and rehydration on biomass allocation and osmotic

regulation characteristics of Indigofera bungeana
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Abstract: Plants under drought stress show various types of injury, and have adaptation strategies and repair
processes that function during rehydration after drought stress. The degree of sensitivity to water deficit and the
extent of recovery after rehydration differ among different plants. Therefore, it is of great significance to study
drought tolerance and recovery after rehydration to breed drought-resistant and water-saving plants. In this research,
a comparative analysis was conducted using wild and cultivated species of Indigofera bungeana. The plants were

subjected to a drought stress treatment, imposed by controlling the water level in pots, followed by rehydration.
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Growth and physiological indexes were measured at 3, 6, 10, and 13 days of the drought stress treatment and at 2
and 7 days after rehydration. We explored the effects of drought stress and rehydration on biomass distribution to
different organs, root distribution, and osmotic regulation, with an aim to analyze biomass allocation strategies and
the physiological mechanisms of the drought response, and compared these characteristics between wild and
cultivated I bungeana. The main results of the study are as follows: 1) With prolonged drought stress, the organ
biomass, root allocation characteristics (total root length, root surface area, root volume, root branches) , starch
content, and activity of root neutral invertase (NIV) decreased, whereas the root-shoot ratio, the contents of
proline, malondialdehyde (MDA ), and sucrose, and the activities of sucrose synthase, a-amylase, and leaf NIV
gradually increased. 2) At 7 days after rehydration, except for root distribution and MDA content, all the other
growth and physiological indexes returned to the control level, indicating that the plants were capable of
compensatory growth after drought. 3) A principal component analysis based on all the indexes showed that the
amplitude of the change in the indexes was significantly greater in the cultivated species than in the wild one,
indicating that the cultivated species is more tolerant to drought stress. Under continuous drought stress, the two
species of I. bungeana maintained turgor pressure by accumulating osmolarity-regulating substances, which
alleviated damage to cell membranes. Moreover, the activity of sucrose- and starch-metabolizing enzymes was
regulated to allocate biomass to the root system, and to provide energy to promote water absorption by the root system as
adaptations to drought stress. Both species showed significant compensatory growth after rehydration.

Key words: Indigofera bungeana; drought and rehydration; biomass allocation; osmotic regulation; compensatory

growth
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Fig. 1 Effects of drought stress and rehydration on growth morphology of two species of I. bungeana
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Fig. 2 Effects of drought stress and rehydration on proline and malondialdehyde content of two species of I. bungeana
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