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Effect of NaCl on antioxidant enzyme activities and water status
in cotton seedling under drought stress

FENG Chun-xiao', HAO Zhi-jun®, GAO Jian-min*, SUN Yan-lin', BAI Xin-fu'
(1.School of Life Sciences, Ludong University, Yantai, Shandong 264025, China; 2. Yantai Eniry and Exit Inspection
and Quarantine Bureau, Yantai, Shandong 264000, China)

Abstract: This study investigated the variation of antioxidant enzyme activity and the malondialdehyde
(MDA) content in the seedlings under soil salinity and drought stress. Four levels of NaCl, 0, 50, 100, and 200
mmol - L™ were carried out under drought stress. The results showed that the activities of superoxide dismutase
(SOD), catalase (CAT), and total antioxidative capacity (T—AOC) of cotton seedlings significantly increased in
the first 21 days with drought stress-only treatment, then, rapidly decreased with prolonged drought stress and per-
oxidase (POD) activity steadily increased throughout the seedling growth. In contrast, the variations of SOD,
POD, CAT activities, and T-AOC in seedlings with prior treatments of 50, 100, and 200 mmol - L™ NaCl were
apparently lower than that in the drought treatment alone. The MDA content in leaves of cotton seedlings with
drought treatment alone was significantly higher than that in the other salt treatments. This implied that salt treat-
ment might alleviate the damages of drought stress on cotton seedlings. In addition, all salt treatments also showed
improvement of water retention capacity in the pot soils, and increased the uptake and accumulation of Na" in plants
that resulted in decline in the osmotic potential of the leaves by 17.5% ~40.1% compared with that in the plants
with drought stress alone, which was favorable for the maintenance of a higher cell turgor and the mitigation of the
adverse effects of drought stress in cotton.

Keywords: NaCl; drought stress; cotton; antioxidant enzymes; water potential ; soil moisture
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Variations of SOD, POD, and CAT activities in cotton leaves under different salt treatments with drought duration
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Fig.2 Variations in total antioxidative capacity in cotton leaves
under different salt treatments with drought duration
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Fig.4 Variations of RWC in soil and leaves under different salt treatments with drought duration
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Table 1

Comparison of the water status and Na' content in cotton leaves at day 28 after drought treatments

hb3m R oK/ MPa it R B &R/ MPa A1 i % 1./ MPa WA Na* &8/ (mg - ¢7')

NaCl/(mmol - L")

Treatment Water potential in leaves Osmotic potential in leaves Cell turgor Na® content in leaves
A 0 -2.33+0.03 *8 -2.17+0.048 -0.16+0.01°" 1.90+0.21%
B 50 -2.52+0.02 ¢ -2.55+0.02¢ 0.03+0.01 3.64+0.26""
C 100 -2.67+0.0274¢ -2.84+0.01° 0.17£0.02°® 5.79+0.42°¢
D 200 -2.91£0.026" -3.04+0.01" 0.13+0.02"® 9.56+0.39"
E 0 -1.41+0.035* -1.75+0.01* 0.34+0.03** 1.79+0.15*

T B85 AR R 0K B35 25 57 (P>0.05) /NG FRFAIER T T REARR 53 IR ARTE 5% 1% K |28 57 W3
Note ; The same letter within the same column indicates non-significant difference ( P>0.05), the lowercase and capital letters indicate 5% and 1%

level of significance, respectively.
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