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Effect of NaCl stress on the physiological and biochemical characteristics of Citrus grandis
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Abstract: Effects of different concentrations of NaCl on the physiological and biochemical characteristics
of Citrus grandis ‘ Pingshanyou’ seedlings were studied by using hydroponic culture method. The results
showed that the macromolecule leakage value and malondialdedyed (MDA) content in leaves of the
seedlings increased significantly, but the relative water content (RWC) decreased obviously when treated
by 120 mmol - L~' NaCl for 10 d or 80 mmol - L~! NaCl for 20 d. It had no effect on amino acid
content, pH value of cell sap and root vitality of the seedlings stressed by 120 mmol + L™" NaCl for 10 d,
but the root vitality decreased obviously under 40 mmol - L~' NaCl stress for 20 d, the amino acid
content and the pH value of cell sap in leaves did not change significantly until treated by 8 0 or 12 0
mmol » L™! NaCl for 20 d, respectively. Therefore, it might be suggested that the root system of C.
grandis ‘ Pingshanyou’ seedling is more sensitive to NaCl stress. The contents of photosynthetic pigments
in leaves of the seedlings decreased when stressed by different concentrations of NaCl for 30 d, the
decreasing of contents of chlorophyll b and carotenoid were obviously, so photosynthetic pigments are
sensitive to NaCl stress.
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Table1 Effect of NaCl stress on the macromolecule leakage value and MDA content in leaf of Citrus grandis ‘ Pingshanyou’ seedling"

AR e ] B KA F B WRAEL(ODos4 )

Macromolecule leakage value under different time of stress

NaCl 7R /mmol - L -t
Cone. of NaCl

R AT Al MDA & &/ pumol - gt

MDA content under different time of stress

0d i0d 204d 30d 0d i0od 204d 30d
0 0.262a 0.273b 0.267be 0.278b 17.96a 17.42b 16.58b 16.05b
20 0.256a 0.253b 0.242¢ 0.275b 15.24a 13.73b 16.10b 15.84b
40 0.243a 0.268b 0.297b 0.335b 15.46a 15.64b 18.91b 23.63b
80 0.259a 0.284b 0.341a 0.469a 18.17a 22.08ab 26.37a 42.11a
120 0.266a 0.314a 0.368a 0.484a 17.51a 24.7a 32.96a 51.08a

Y GRARNEFRRR P<0.05 25 G %K The different letters in each row indicate the significant difference at P <0. 05.
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Table 2 Effect of NaCl stress on the relative water content (RWC) and the pH value of cell sap in leaf of Citrus grandis ‘ Pingshanyou’

seedling"
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Relative water content under different time of stress

NaCl ¥ & /mmol - Lt
Conc. of NaCl

7R 1R it B ] O 4 R pHL £

pH value of cell sap under different time of stress

0d 10d 20d 304d 0d ©10d 204d 30d

0 91.26a 92.37a 91.79a 92.54a 6.43a 6.49a 6.54ab 6.64a
20 93.28a 91.6la 92.44a 90. 66a 6.47a 6.56a 6.73a 6.74a
40 92.41a 86.32a 82.88ab 80.0%a 6.53a 6.58a 6.76a 6.77a
80 92.73a 80.48ab 74.41b 56.45b 6.40a 6.52a 6.21b 6.06b
120 92.11a 78.64b 66. 16b 52.14b 6.51a 6.44a 5.88¢ 5.52¢

Y gE AR /NEEBER P<0.05 E5 5 %7K The different letters in each row indicate the significant difference at P <0.05.
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Table3 Effect of NaCl stress on amino acid content in leaf of Citrus

grandis * Pingshanyou’ seedling'’

NaCl % TR R B/ - g
P /mmol - L' Amino acid content under different time of stress

Conc. of

NaCl 04d 10 d 20 d 30 d
0 1.21a 1.36ab 1.41a 1.56a

20 1.44a 1.32ab 1.11ab 1.18ab
40 1.39a 1.45a 1.17ab 0.92b
80 1.33a 1.13b 0.85b 0.66b
120 1.46a 0.98b 0.74b 0.43b

D GRARMN/NEFEER P <0.05 £5 BFEKF The different

letters in each row indicate the significant difference at P <0.05.
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Table 4 Effect of NaCl stress on the content of photosynthetic
pigments in leaf of Cifrus grandis Pingshanyou ’ seedling ( stressed
for 30 d)V

NaCl ¥ } E&/pg . em~2  Content
B /mmol - L1 Chl/Car
Conc. of NaCt Chi(a+b) Chla Chib Car
0 64.00a 43.36a 20.64a 10.27a 6.23b
20 62.94a 43.02a 19.92a  9.86ab 6.38b
40 57.18ab 40.81ab 16.37ab  9.34ab 6.12b
80 48.12b 35.59b 12.53b  7.15b  6.73b
120 41.01b 31.86b 9.15b  5.23b 7.80a

DChl(a+b): H %% Chlorophyll; Chla: it 4% % a Chlorophyll a;
Chlb: #%¢% b Chlorophyll b; Car; 24#]% b % Carotenoid. &%
FRBNEFEBFER P<0.05 25 B %KY The different letters

in each row indicate the significant difference at P <0.05.
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