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Recovery of physiological functions of cotton leaves after relief from salt stress at

the bud stage
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Abstract ; Soil salinity is considered a major limiting factor on crop productivity worldwide. Soil salt accumulation is affected
throughout the year by weather conditions, which can enhance or reduce the effects of on the physiological functions of
plants, in turn affecting plant growth and development. Thus, crop productivity in saline environments depends on not only
on tolerance to salt stress but also on capacity to recover from salt stress. The objective of this study was to elucidate the
physiological mechanisms of recovery in cotton leaves after salt stress. Changes in photosynthetic pigments, photosynthesis,
lipid peroxidation, antioxidant enzyme activity, and soluble sugar, free amino acid and proline content in leaves after relief
from salt stress were studied in two cotton cultivars ( Lumianyan 37 and Sumian 22) grown under control ( soil salt
concentration0.2% ) , salt—stressed (soil salt concentration0.5% ) and salt—recovered ( soil salt content decreased from 0.
5% to 0.2% ) conditions. After soil salt content was reduced, chlorophyll and carotenoid content, and chlorophyll/
carotenoid ratio, increased compared to those in salt—stressed cotton plants, and the increases were more pronounced in
Lumianyan 37 than Sumian 22. Net photosynthetic rate (P,) and stomatal conductance ( G,) values increased in salt—

relieved plants compared with those in the salt—stressed cotton plants and exceeded those in control (CK) cotton plants at 7

E&TH B HAREIEA (31201139) ; TLHVE BRI 4 (BK2011669) 5 TLIE 40 H EAIH ¥4 H (CX(11)4010)
W5 B H#A:2014-02-16; [ 4% H AR B 23 :2014-12-04
# MIRVEH Corresponding author.E-mail : ptzhang1965@ 163.com

http ://www.ecologica.cn



2 S % 358

d and 14 d after reducing soil salt concentration. The increase in P_ for Lumianyan 37 was higher than that of Sumian 22.
The malondialdehyde ( MDA) content of salt—relieved cotton leaves decreased compared with those of salt—stressed cotton
plants and approximated that of the CKs at 14 d after reducing soil salt concentration. Additionally, superoxide dismutase
(SOD) and peroxidase (POD) activity in salt—relieved cotton leaves increased, but catalase ( CAT) activity decreased
after reducing soil salt concentration. The reduction of MDA content in leaves of Lumianyan 37 was greater than that in
Sumian 22, as were SOD, CAT, and POD activity. After reducing soil salt concentration, cotton leaves showed decreases in
soluble sugar, free amino acid, and proline content, especially Lumianyan 37. In summation, the metabolic activity of
cotton leaves gradually recovered after reducing soil salt concentration, resulting in gradual compensation in growth. The two
cotton cultivars differed in the ability of their leaves to recover from salt stress. Lumianyan 37 was better able to recover than
Sumian 22. Cotton has indeterminate growth characteristics. Although salt stress restricts the growth of cotton plants, after
relief from salt stress fruit branches and fruit nodes, as well as buds and bolls, can grow and develop again, partly
compensating for the potential yield losses caused by the salt stress. Understanding the physiological mechanisms of cotton
recovery from salt stress will aid in breeding new cotton cultivars and in developing new agronomic solutions to enhance

recovery after relief from salt stress.
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Table 1 Pigment contents of cotton leaves after relief from salt stress
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(mg/g FW) (me/g FW) Chl /Car (mg/g FW) (me/g FW) Chl /Car
ERRE 37 CK 2.03a 0.40a 5.17a 1.94a 0.37b 5.25a
Lumianyan 37 S 1.62b 0.33b 4.88b 1.54b 0.34¢ 4.54b
sD 1.94a 0.39a 5.03a 1.89a 0.40a 4.72b
Tk 22 B CK 1.78a 0.39a 4.83a 1.81a 0.39a 4.69a
Sumian 22 S 1.29¢ 0.33b 3.93¢ 1.60b 0.35b 4.59a
sD 1.55b 0.36ab 4.37b 1.84a 0.37ab 4.93a
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Table 2 Free amino acid, soluble sugar and proline content of cotton leaves after relief from salt stress
2011 2012
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(mg/g FW)  (mg/g FW) P (mg/g FW)  (mg/g FW) rEE
EHRBT 37 5 CK 12.28b 5.41b 73.17b 15.93b 10.36b 62.24b
Lumianyan 37 S 17.10a 7.23a 90.17a 19.86a 12.73a 77.96a
SD 11.10¢ 5.82b 49.32¢ 13.77¢ 10.54b 30.81c
T 22 5 CK 11.54b 5.65a 52.71b 13.74b 10.64a 51.75b
Sumian 22 S 15.01a 6.63a 65.23a 17.13a 10.89a 73.93a
SD 10.84b 5.74a 37.21c 13.29b 9.63b 32.26¢
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