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Effects of Na,CO; Stress on the Growth and Antioxidant Enzymes of Beta

vulgaris Seedlings
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Abstract: The sugar beet (Beta vulgaris) ‘KWS0143’ and ‘Beta464’ were used as materials, to study the activi-
ties of SOD, POD and the content of MDA in leaves and roots under different concentrations (0, 0.4%, 0.8%,
1.2%) of Na,CO; stress. The results showed that in same sampling period, fresh and dry weight of plants in-
creased firstly and then decreased with increasing concentration of Na,CO,, and the fresh and dry weight of
seedlings with 0.4% Na,CO; treatment were significantly higher than those of CK. The activities of SOD and
POD in leaves and roots had the same tends which increased at primary stage and then decreased, and the activ-
ities were the highest with 0.4% Na,CO, treatment. The content of MDA increased and reached the highest with
1.2% Na,CO; in leaves and roots. In the same concentration, the activities of SOD and POD increased firstly
and then decreased with the extension of time.In the third week after the two pairs of true leaves unfolded, the
activities reached highest. But the content of MDA increased slowly after a sharp upward trend over time. It in-
dicated that under 1.2% Na,CO; stress the salinity ability of ‘KWS0143’ was more stronger than‘ Beta464’.
Key words: Beta vulgaris (sugar beet); Na,CO; stress; POD; SOD; MDA
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Table 1 Effects of Na,CO, on the fresh weight in sugar beet seedlings

HokE HI(H - 1D

Lbak
TS 6-7 6-15 6-22 6-29 7-7
FE %
i o /g TINS5/ 7SS (NS o /-3 7 S (1M 3 /-5 7 D ([ N =3 /30 7 S O |
KWS0143° 0 2.63" 0 5.66" 0 8.56" 0 16.50° 0 16.63" 0
0.4 5.23" 0.99 827" 0.46 9.54° 0.11 18.00* 0.09 23.26° 0.40
0.8 2.13% -0.19 4.68° -0.17 5.69 -0.34 6.86° -0.58 9.79°  —0.41
1.2 1.69° -0.36 4.47° -0.21 5.89° -0.31 5.85¢ -0.65 733% -0.56
‘Betad64’ 0 431° 0 10.93* 0 13.78" 0 22.11° 0 20.72" 0
0.4 5.64° 0.31 19.80° 0.81 23.38" 0.70 26.30° 0.19 31.02° 0.50
0.8 2.32¢ -0.46 4.52° -0.59 10.67° -0.23 12.66° —0.43 11.00°  -0.47
1.2 1.48° -0.66 2.76° -0.75 439 -0.68 3.70° -0.83 433 -0.79
) B K8 I /N5 B s [ — il P AN i) Kb e ) 22 S 0 38 (P<0.05); R R [l
K2 Na,CO; i X} EH 3240 i+ 5 1 52
Table 2 Effects of Na,CO; on the dry weight in sugar beet seedlings
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g/% 1 1 1 1 1
TH/g UE  FE/g i Wy  FHE/gH "y TE/eW' i TE/gK JLIEN
KWS0143° 0 0.24° 0 0.62° 0 1.31° 0 1.87° 0 2.54° 0
0.4 0.37° 0.54 0.74" 0.19 1.46" 0.11 1.82° -0.03 3.14° 0.24
0.8 0.19° -0.18 0.44° -0.29 0.86° ~0.41 1.08° —0.42 1.85¢ -0.27
1.2 0.16° -0.32 0.21¢ -0.66 0.90° 0.04 0.97° —0.48 1.29¢ -0.49
‘Betad64’ 0 0.39° 0 1.06° 0 2.17° 0 3.68° 0 407 0
0.4 0.42° 0.08 1.56° 0.47 3.21° 0.48 3.81° 0.03 5.22° 0.28
0.8 0.15" -0.61 0.41° -0.62 1.61° -0.50 2.07° —0.44 1.94° -0.52
1.2 0.07° -0.83 0.36° -0.66 0.62° -0.62 0.53¢ -0.86 0.63¢ -0.85
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Fig.1 Effects of Na,CO; on the SOD activities in roots of sugar beet
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Fig.2 Effects of Na,CO,; on the SOD activities in leaves of sugar beet
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Fig.3 Effects of Na,CO; on the POD activities in roots of sugar beet
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Fig.4 Effects of Na,CO;on the POD activities in leaves of sugar beet
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Fig.5 Effects of Na,CO, on the MDA contents in roots of sugar beet
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Fig.6 Effects of Na,CO; on the MDA contents in leaves of sugar beet
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