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Abstract: Chilling injury during tobacco seedling stage is an important problem affecting tobacco agricultural produc-
tion, and enhancement of the chilling resistance by various agronomic measures has practical significance. In this study,
using two main cultivars Yunyan97 and K326 as the experimental materials, the seedlings were pretreated with salicylic
acid (SA) at concentrations 0, 0.5, 1.0 and 1.5 mmol/L. Then the pretreated seedlings were transferred to 10°C for 12
days for chilling treatment. Compared with the control without SA pretreatment, the SA pretreatment could significantly
reduce the malondialdehyde (MDA) content and ratio of electrolyte leakage, slowed down the consumed rate of dry
matter, increased chlorophyll content and root vigor, improve root length, surface area, volume and number of roots,
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promoted the growth of root system under the chilling stress, and finally enhanced the chilling resistance of ‘Yunyan 97’
and ‘K326’ seedlings. The optimum SA concentration of different tobacco varieties varied, that for ‘Yunyan 97’ and
‘K326’ was 1.5 mmol/L and 1.0 mmol/L respectively. After the SA pretreatment, the content of reduced ascorbic acid (ASA)
and glutathione (GSH) in the antioxidant defense system in the seedlings remained a higher level, but oxidized ASA and
GSH maintained a lower level, and ratio of the reduced antioxidants in total antioxidants increased. Ascorbate peroxidase
(APX), catalase (CAT), guaiacol peroxidase (GPX), glutathione reductase (GR) and superoxide dismutase (SOD) main-
tained high activities compared with the control before and during the chilling treatment. The results indicated that after the
SA pretreatment, the seedlings could maintain higher reduced antioxidant level and antioxidant enzyme activity, and re-
main higher antioxidant capacity, which would lay an important biochemical foundation for SA-induced chilling resistance
in tobacco seedlings. The results would not only have reference significance for raising chilling-resistant tobacco seedlings,

but also referential value for culture of seedlings and early cultivation of other crops and vegetables.
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Fig. 1 Effect of SA pretreatment on relative growth rate of
“Yunyan 97’ and ‘K326’ seedlings under low temperature
stress at 10°C
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Fig. 2 Effects of SA pretreatment on MDA content (A, B) and electrolyte leakage rate (C, D) in ‘Yunyan 97 and ‘K326’
seedling leaves under low temperature stress
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Fig. 3 Effects of SA pretreatment on total chlorophyll content of ‘Yunyan 97’ and ‘K326’ seedling leaves under
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Fig. 4 Effects of SA pretreatment on root vigor of ‘Yunyan 97’ and ‘K326’ seedlings under low temperature stress
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Tab. 1  Analysis of root development of ‘Yunyan 97’ seedlings with SA pretreatment under low temperature stress

Yz B 7. A 4A

gy SATKE ik wmp | TR I3 R
Treatment time/d /EEE;ZIII‘ Irdall)ons Root length/cm Surface area/cm’ vertzgf/emr;ame- Volume/cm® Number of root

0 0 973.6" 135.4° 0.43° 0.98° 6759.7°
0.5 1085.8° 136.7° 0.46* 1.25° 8181.3°
1.0 1132.4° 135.2° 0.38° 1.36° 8980.0°
1.5 1123.2° 158.6° 0.38° 1.33° 7988.0°
6 0 656.3° 74.2° 0.36° 0.67° 4872.3°
0.5 991.0° 115.9° 0.37° 1.08° 7473.0°
1.0 888.7° 96.1° 0.35° 0.83° 7764.0%
1.5 1046.3° 126.6° 0.39° 1.22¢ 8342.0°
12 0 587.4° 75.1° 0.42° 0.78° 3654.0°
0.5 717.2° 90.7" 0.37° 1.10° 7328.3°
1.0 992.6" 119.8° 0.39° 1.16° 7302.0°
1.5 1009.7° 117.4° 0.40° 1.26° 5131.0°

T FSEER G AN 5 B3R m A PR 22 5 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 2 Analysis of root development of ‘K326’ seedlings with SA pretreatment under low temperature stress

X ¥ . ] S 14 1 A% .
wani SARE gy i I R R
Treatment time/d concen rallons Root length/cm Surface area/cm?’  fverage Volume/cm® Number of root

(mmol-L™) diameter/mm

0 0 768.5° 91.8" 0.36" 0.98° 4582.0°
0.5 859.2% 98.2° 0.38% 0.99° 5260.3°

1.0 940.3° 111.6° 0.41° 1.21° 5885.0°

1.5 881.7% 122.7° 0.41° 1.32° 5620.7°

6 0 545.3° 70.4° 0.36" 0.64° 3498.3°
0.5 901.5° 113.8° 0.39° 1.10° 6815.0°

1.0 958.2° 120.8° 0.40* 1.01° 5621.0°

1.5 959.2° 103.5° 0.36 1.10° 5280.3°

12 0 560.2° 60.7° 0.36" 0.55° 2534.0°
0.5 682.7° 76.0™ 0.37° 0.92° 4400.3°

1.0 805.8° 98.7° 0.41° 0.90° 5614.7°

1.5 739.7% 89.5% 0.38% 0.87° 5403.7°

T FFEERE A /NG 55378 Ab B R 22 5 3% (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig. 5 Effects of SA pretreatment on reduced/oxidized ascorbic acid of ‘Yunyan 97’ seedlings under low temperature stress
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Different lowercase letters indicate significant difference among treatments (P<0.05).
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Fig. 6 Effects of SA pretreatment on reduced/oxidized ascorbic acid of ‘K326’ seedlings under low temperature stress
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