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Effects of Low Temperature Stress on Leaf Shape and Physiological
Characteristics in Tobacco Seedlings
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Abstract: In order to study the physiological responses of tobacco seedlings to low temperature stress and the change of leaf shape
after resuming growth, 7th-leaf stage tobacco seedlings of ‘K326’ were used to measure the physiological indicators of tobacco
seedlings at4 “C and 25 C for 3, 6, 12, 24 and 48 h. After 4 'C low temperature stress the tobacco seedlings were returned to 25 ‘C
to resume growth. The changes of leaf length and leaf width were measured. The results showed that the relative conductivity, proline
content and soluble sugar content increased with the increase of low temperature stress time; the contents of malondialdehyde (MDA)
and chlorophyll increased first and then decreased; the activity of catalase (CAT) decreased continuously; the activity of superoxide
dismutase (SOD) and peroxidase (POD) had no significant change. After low temperature stress, the leaf length, leaf width and leaf
area were significantly inhibited, and the inhibition of leaf width was stronger than that of leaf length, thus increasing the
length-width ratio of leaves. After low temperature stress, the length-width ratio of leaves tended to be stable after resuming growth
for 16 days. The induction of stress responses of different low temperature stress time was 12 h> 24 h> 6 h> 3 h> 48 h.
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Note: Lowercase letters indicate significant difference (p<0.05) between different treatment times at the same temperature, and capital letters indicate
significant difference (p<0.05) between different temperature treatments at the same time. The same symbol is used for other tables.
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Fig. 1 Effect of low temperature stress on relative conductivity and the content of malonaldehyde in tobacco seedlings
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Fig. 2 Effect of low temperature stress on SOD activity, POD activity and CAT activity in tobacco seedlings
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Fig. 3  Effects of low temperature stress on the content of proline and the content of soluble sugar in tobacco seedlings
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Table 1

1
Change of leaf shape of tobacco seedlings in
low temperature after resuming growth

time

Resuming Leaf shape

Low temperature stress time
index CK 3h 6h 12h  24h 48h

3 6 12 24 48
/h

Time of treatment/h

Fig. 4 Effects of low temperature stress on the content of
chlorophyll in tobacco seedlings 2d

p<0.05

2.2
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p<0.05

48 h

[10-11]

48 h
44

16

6d

1.764~1.787
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12 h
3h
10 6
16

12 24

10d

[12-14]

[15]

Before
treatment

/em 19.53a 19.07a 18.87a 18.70a 19.03a 19.00a

Leaf length/cm
/em 10.93a 10.7a

Leaf width/cm
/em? 135.75a129.68a126.03a125.89a128.45a129.40a

10.50a 10.53a 10.60a 10.73a

Leaf area/cm?

/ 1.786a 1.781a 1.798a 1.777a 1.797a 1.770a
Length-width
ratio

/em 20.00
Leaf length/cm

/em 11.27
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/em? 143.12 133.87 130.12 131.26 130.15 —

19.43 1920 19.20 1933 —

10.83 10.67 10.70 10.60 —
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1.792 1.801 1.796 1.825 —

19.73  19.67 19.70 19.70 19.60

11.00 10.83 10.83 10.77 11.07
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20.03 19.90 20.17 20.00 19.83

11.13 10.90 10.97 10.87 11.17
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Leaf length/cm
/cm 11.93

Leaf width/cm
/em? 160.34 144.78 139.64 143.92 142.29 143.87
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11.33 11.03 11.07 11.03 11.40
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Length-width
ratio

1.837 1.866 1.898 1.893 1.787
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1
Table 1 Continued

Resuming Leaf shape Low temperature stress time

time index CK 3h 6h 12h  24h 48h

12d /em 21.83 20.93 20.70 21.57 21.17 20.67

Leaf length/cm
/em 12.33 1140 11.13 11.13 11.13 1147

Leaf width/cm
/em? 170.93 151.73 146.26 153.07 149.60 150.36
Leaf area/cm?
/ 1.774 1.835 1.860 1.939 1.903 1.802
Length-width
ratio

14d /em 22.17 21.03 2090 21.80 21.30 20.87

Leaf length/cm
/em 1250 11.50 11.17 11.23 11.17 11.50

Leaf width/cm
/em? 175.92 153.81 148.10 156.08 150.97 152.26

Leaf area/cm?
/ 1.777 1.828 1.873 1.943 1.908 1.814

Length-width
ratio
16d /em 2247 21.13 21.20 22.10 21.50 21.10

Leaf length/cm
/em 12.63 11.53 11.20 11.30 11.20 11.57

Leaf width/cm
/em?  180.24 155.03 150.72 159.04 152.86 154.85

Leaf area/cm?
/ 1.782 1.831 1.894 1956 1.921 1.824

Length-width
ratio
18d Jem 22.83 21.23 2143 2233 21.67 21.27

Leaf length/cm
Jem 12.80 11.63 11.33 11.43 11.30 11.67
Leaf width/cm
/em?  185.65 157.08 154.18 162.53 155.45 157.43
Leaf area/cm?

/ 1.787 1.824 1.893 1955 1919 1.823

Length-width
ratio
20d /em 23.20a 21.47a 21.70a 22.50a 21.83a 21.50a

Leaf length/cm
/em 13.03a 11.73b 11.50b 11.50b 11.40b 11.80b
Leaf width/cm
/em?  192.06a160.18b158.40b164.70b157.96b160.97b

Leaf area/cm?
/ 1.784b 1.828ab1.889ab1.958a 1.916ab1.822b

Length-width
ratio

p<0.05
Note: Lowercase letters indicate significant difference (p<0.05) between
different treatments at the same resuming time.
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