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Physiological and ecological response of different drought-tolerant
adzuki beans root system to drought-rehydration
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Abstract ; This study used Jingnong 2, Zunhuahong and B1783 as experimental materials to explore the physi-
ological and ecological responses of the roots of adzuki bean varieties with different drought resistance to drought and
rehydration and examine the effects of drought stress and rehydration on root morphology, root system vitality, root
antioxidant enzyme activity, malondialdehyde ( MDA) , soluble sugar, soluble protein and proline content in roots.
The test results showed that drought stress caused different degrees of damage to the root system of adzuki bean, re-
sulting in a significant decrease in the dry weight of adzuki bean root, main root length, root activity, and root solu-
ble protein content. Among the three cultivars, Jingnong 2 had the smallest decrease, and the decrease of SS under
severe drought stress was 8.82%, 12.15%, 18.83% and 15.80% , respectively. After rehydration, there were dif-
ferent degrees of recovery, but it was still lower than the control value. The activities of superoxide dismutase
(SOD) , peroxidase (POD) and catalase (CAT) in roots increased, and Jingnong 2 had the largest increase, and
the increases under SS treatment were 15.02% , 86.76% , and 37.70% , respectively. The contents of MDA , soluble

sugar and proline in roots increased with the deepening of drought stress, and the stronger the drought resistance of
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the varieties, the greater the increase. It recovered after rehydration but did not reach the control level. It indicated

that the recovery ability of different drought-resistant adzuki beans after drought-rewatering was quite different, and

the overall performance was that the more drought-resistant adzuki bean varieties, the stronger the recoverability af-

ter drought-rewatering.
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Table 1

Responses of root system in different drought-tolerant

adzuki beans to drought-rehydration
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Variety Treatment ~ DW of root .
ratio length

CK 0.36+0.02aA  0.68+0.01cA  40.34+0.52aA

S B MS 0.34+0.01bA  0.70+0.01abA  38.24+0.11cA
EN =2

Jingnong 2 SS 0.33£0.03cA  0.70+0.01aA  35.44+0.18eA
MS-CK  0.36+0.0laA  0.69+0.01bcA  39.34+0.12bA

SS-CK  0.34+0.01bA  0.69+0.01abA 36.15+0.14dA

CK 0.36+0.01aB  0.68+0.02aA  39.71+0.58aA
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Tu nhua;lnng SS 0.32+£0.01eB  0.69+0.01aB  34.10+0.06eB
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SS-CK  0.33+0.02dB  0.69+0.03aB  34.66+0.18dB

CK 0.35£0.01aC  0.68+0.01aA  38.45+0.21aB

MS 0.33+0.01cC  0.69+0.01aA  35.19+0.21bC

B1783 SS 0.31+0.02¢C  0.69+0.02aB  32.09+0.14¢C
MS-CK  0.34+0.02bC  0.69+0.0laA  35.47+0.52bC

SS-CK 032+£0.01dC  0.68+0.01aB  32.56+0.24cC
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Note: Values followed by different lowercase letters are significantly
different at the 5% level of probability for the same variety, values fol-
lowed by different capital letters are significantly different at 5% level of

probability among varieties. The same bhelow.
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Fig.1 Physiological response of different drought-resistant

adzuki beans root system vigor to drought-rehydration
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Fig.2 Physiological responses of antioxidant enzyme activities in root of

different drought-resistant adzuki beans to drought-rehydration
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Fig.3 Physiological response of MDA in different drought-

resistant adzuki beans root system to drought-rehydration
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Fig.5 Physiological response of soluble protein of different

drought-resistant adzuki beans root system to drought-rehydration
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Fig.4 Physiological response of soluble sugar in different

drought-resistant adzuki beans root system to drought-rehydration
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