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Abstract: The purpose of the paper is to investigate the physiological and biochemical mechanism of drought and low
temperature stress in Sophora davidii seedlings. S. davidii seedlings were used as the experimental materials to evaluate
the changes of anti-oxidant protective enzyme activities, membrane injury indexes, osmotic adjustment substances in
leaves under increasingly severe drought in natural conditions, and late artificial low temperature treated, with pot ex-
periments. The results showed that the relative water content of leaves decreased significantly with the increase of
drought time, and the growth could be restored 2 days after rehydration. Moderate drought was beneficial to the accu-
mulation of photosynthetic pigments, but the content of synchromes decreased in severe drought. Superoxide dismutase
(SOD), peroxidase (POD) and catalase (CAT) activities first increased and then decreased with prolonged drought stress.
The peak activity of SOD and POD was 458.85 U/g and 5.30 U/g, respectively on the 8th day, which was 142.53% and
68.25% more than CK respectively. Malondialdehyde (MDA) showed a slow increase with the prolonged drought stress,
the peak value was 6.20 mmol/g FW on the 15th day, which was 108.75% higher than that of CK. Osmotic adjustment
substances such as proline increased first and then decreased with prolonged drought stress, the peak value was
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459.67 mg/g on the 10th day, which was 226.45% higher than that that of CK. Under drought stress and low temperature,
photosynthetic pigment content of S. davidii leaves decreased significantly, and the changes of three protective enzymes
activities (SOD, POD and CAT) increased first and then decreased, which were similar to those under drought stress.
Malondialdehyde (MDA) and proline (Pro) showed increase gradually when cold stress continued. Three protective
enzymes could play inter-coordinating roles at different stress stages for drought resistance and cold tolerance of S
davidii. The study revealed that S. davidii positively responded to stress through improved antioxidant enzyme activity
and the accumulation of osmotic adjustment substances as proline, which could help to reduce reactive oxygen to the
membrane damage. Drought stress could improve the adaptability to low temperature, which may be related to the en-
hancement of protective enzyme system and osmotic regulation ability.
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Different lowercase letters indicate significant difference among
treatments (P<0.05).

1 FEBETAREHFENSKEEWN
Fig. 1 Changes of telative water content of S. davidii
leaves in different drought stress period
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Tab. 1 Changes of photosynthetic pigment content of S. davidii leaves in different drought stress period mg/g
AbFE Treatment Chla Chlb Chl(a+b) Chla/b Chl/Car
CK 2.02+0.03° 0.37+0.01° 0.50+0.01° 2.39+0.03° 5.43+0.20° 4.82+0.10°
2d 2.160.04™ 0.38+0.02° 0.51£0.01° 2.54+0.02" 5.72£0.35% 5.02+0.12%
4d 2.18+0.03° 0.45+0.02° 0.57+0.00° 2.63+0.04° 4.89+0.17* 4.58+0.08"
6d 2.22+0.03" 0.510.02° 0.63+0.02° 2.73+0.03¢ 4.35+0.14% 4.34+0.14°
8d 2.34+0.02% 0.58+0.01¢ 0.51£0.01° 2.92+0.01° 4.03+0.11¢ 5.76+0.16"
10d 2.4240.03¢ 0.49+0.01° 0.45+0.01¢ 2.91+0.04° 4.94+0.09* 6.42+0.22°
12d 2.30+0.04"¢ 0.34+0.14° 0.31£0.01° 2.64+0.03% 6.74+0.41° 8.45+0.30¢
15d 2.28+0.02"¢ 0.29+0.00° 0.24+0.01° 2.57+0.02% 7.94+0.12° 10.91+0.60°
P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Different lowercase letters indicate significant difference among treatments (P<0.05).
B2 FTEMETEREHFEXERERTWL
Fig. 2 Changes of related physiological indexes of S. davidii leaves in different drought stress period
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Tab. 2 Changes of photosynthetic pigment content of S. davidii leaves in different cold stress period mg/g
4b ¥ Treatment Chla Chlb Car Chl(atb) Chla/b Chl/Car
CK 2.35+0.04° 0.58+0.01° 0.63+0.02° 2.94+0.05° 4.04+0.04° 4.64+0.16"
2d 2.20+0.01° 0.53+0.03° 0.62+0.03" 2.73+0.03° 4.17+0.18° 4.43+0.23"
5d 2.08+0.01¢ 0.4240.01° 0.70+0.00" 2.514+0.02° 4.93+0.14" 3.56+0.04¢
10d 1.8440.03¢ 0.40+0.01° 0.56+0.01° 2.24+0.02¢ 4.57+0.16"™ 3.98+0.02"
20d 1.56£0.01° 0.29+0.01¢ 0.47+0.02¢ 1.86+0.01° 5.35+0.26° 4.00£0.20*
30d 1.3240.04" 0.22+0.02° 0.41+0.01¢ 1.5440.05" 6.05+0.25¢ 3.74+0.12¢

P<0.05
Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig. 3 Changes of related physiological indexes of S. davidii leaves in different cold stress period
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