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Effect Analysis of Calcium on Cold Resistance of Aeroponic Potato Seedlings
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Abstract

The growth of aeroponic potato seedlings is sensitive to the ambient temperature as the roots are
exposed to the air during cultivation. Effects of exogenous calcium treatment on physiological indexes of
potato seedlings were studied in order to provide basis for improving the cold resistance by applying
calcium reasonably in the low temperature production season. The results showed that the electrolyte
leakage and MDA content in leaves of potato seedlings with calcium treatment were decreased, compared
with the control, the activities of anti-oxidant enzymes ( POD,CAT and SOD) in leaves were improved
and the contents of osmotic adjustment substances ( soluble sugar and soluble protein) in seedlings leaves
were increased, however, the effect of calcium application on praline content in leaves was not obvious.
Furthermore , calcium treatment could efficiently restrain the root activity drop of potato seedlings. The
results above indicated that the calcium signaling was closely related to the physiological regulation of
aeroponic potato seedlings in the low temperature condition, calcium application with appropriate
concentration could improve the cold resistance of seedlings.
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Tab.1 Effect of calcium application on membrane permeability in seedlings leaves under low temperature stress %

SR I
Qb
1 2 3 4 5 6 7
CK 23.39 +1. 87* 30.52 +2.76° 36.61 =1.58* 41.84 +2.29° 47.29 +3.07° 43.28 +1.79* 44.83 +3.04°
1 21.54 £2.05% 26.51 £3.78" 29.35 +1. 83" 32.81 +2.57" 36.94 £2. 19" 33.56 £2.08" 31.41 £1.79"
II 19.76 +1. 12" 21.17 1. 69°¢ 24.67 +0.97°¢ 26.08 + 1. 36° 27.36 +1.45°¢ 25.61 +2.34°¢ 24.87 1. 68°
I 18.58 +2.33¢ 19.81 +1.87°¢ 23.25 +2.63°¢ 24.63 £2.20¢ 28.39 +2.04°¢ 25.07 +1.13°¢ 23.94 +2.03¢
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Tab.2 Effect of calcium application on MDA concentration in seedlings leaves under low temperature stress

nmol/g
fara8 BstE]/d
VgLl
1 2 3 4 5 6 7
CK 20. 43 0. 98* 26.74 +1.17¢ 33.58 +2.36* 36.61 £2.74* 38.04 1. 87* 40.51 +3.34° 41.08 +£3.27°
15.62 +1.78" 19.46 +1. 65" 25.07 £1.57" 28.12 +1.89" 27.13 £2.16° 26.63 £2. 82" 24.70 £2. 86"
I 14.71 +1. 46" 16.34 +1.42°¢ 23.86 +1.30" 24.27 +2.13¢ 23.78 +0. 941 21.14 +1.90°¢ 20.96 +2.07°¢
Il 15.04 +0.91" 17.52 +1.37°¢ 22.67 +1.28°¢ 25.35 +2.07¢ 29.34 +2.13" 27.07 =1. 83" 25.49 +2.39"
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Fig. 1  Effects of calcium application on antioxidant enzymes activities in seedlings leaves under low temperature stress
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Fig.2 Effects of calcium application on average contents of osmotic adjustment substances in seedlings

leaves during low temperature stress
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Fig.3 Effect of calcium application on root activity

of potato seedlings under low temperature stress
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