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As a result of global climate change, drought is becoming a more
frequent and increasingly severe problem [4]. Water deficit disturbs various
physiological and biochemical traits and has adverse bearing on plant growth
and productivity [3]. Under natural conditions, crops are often exposed to
the changeable drought-rehydration environment. Drought generally inhibits
plant growth and development, but a certain level of drought and rehydration
can promote plant growth to compensate for damage and loss caused by
stress. Compensation is an important self-regulatory mechanism used by
plants to defend against environmental stresses or injuries [2]. Studies in
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soybean and Brassica carinata [3] reported that plants can exhibit
compensation on root length, leaf areas, number of leaves after a certain
level of drought stress and rehydration. In Artemisia halodendron, the
chlorophyll content, membrane permeability, SOD and CAT activities, and
the contents of the three osmoregulatory substances began to recover under
moderate drought and rehydration [1]. Zhou et al. [5] found that after 6 d of
drought stress and rehydration, the proline and soluble protein contents of
the seedlings increased significantly; the MDA and soluble sugar contents
and the POD activity significantly decreased, and the SOD, CAT, and APX
activities significantly increased.

Mustard is widely cultivated due to its prominent economic value and
unique flavor. In recent years, abiotic stresses (limited moisture supply, high
transpiration, and continuous high temperature) was detrimental to the healthy
growth of mustard in Ukraine. However, few studies have been reported on the
physiological responses of mustard to drought and rehydration. To provide
some of the missing data, we designed a study to examine the effect of drought
stress and rehydration on the growth compensation, photosynthesis and
antioxidant system. Our goal was to provide a better theoretical basis for
drought resistance adaptability of mustard.

The variety used in the experiment was FELICIA, which provided by
Sumy National Agricultural University, Ukraine. The mustard seedlings
were grown in the plastic container (40x28x14cm) with SL Hoagland’s
solution in the artificial climate chamber of Henan Institute of Science
and Technology, China. Drought stress was induced by adding PEG.
The following treatments were used: (1) CK (control), (2) 10%
PEG + Hoagland’s solution; (3) 15% PEG + Hoagland’s solution; (4) 20%
PEG + Hoagland’s solution. Samples were measured at 3, 6, and 9 days after
drought treatments and on the sixth day after rehydration.

In the present study, the growth rate of fresh weight in root (4.02% and
20.41%) and shoot (31.57% and 44.54%) reduced significantly under
moderate and severe stress during plants subjected to drought stress for 9
days, respectively. After 6 days of rehydration, growth rates of fresh weight
in roots (82.93% and 191.19%) and shoots (172.55% and 347.58%) were
higher than those before rehydration. The results showed that there was an
overcompensation of roots and shoots. Drought stress induced prominent
increase of SOD, POD, APX and CAT activity in roots and leaves compared
to well-watered control plants, which indicated the activation of antioxidant
system. After rehydration, the activities of CAT, POD and SOD in the
stressed roots were higher than those in the control, but SOD, POD, APX
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and CAT activities in leaves under severe stress were significantly higher
than the control and other treatments.

Our results showed that the fresh weight of roots and shoots increased
rapidly and produced growth compensation after rehydration, even though
drought inhibited the growth of mustard. In addition, drought and
rehydration induced the increase of SOD, POD, APX and CAT activities,
and the effective antioxidant system mitigated membrane damage. To some
extent, it can be concluded that mustard had a strong ability to endure
drought stress.
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