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Effect of transferred SOD gene on drought
resistance and related physiological
parameters in tobacco
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( 1. Agricultural College . Anhui Agriculture University, Hefei 230036, China; 2. Colleges of Life Sciences .
Yunnan University, Kunming 650091, China; 3. Baoshan Teachers College . Baoshan 678000, China )

Abstract: This study aimed at revealing the effect of transferring SOD gene on drought resistance of pot-cul-
tured tobacco near-isogenic lines (i. e. non-transgenic line, Mn-SOD gene transgenic line and Fe-SOD gene
transgenic line). The results showed that the transferred Mn-SOD gene in tobacco could actually improve the
drought resistance of this crop. On the contrary, the transferred Fe-SOD gene could evidently increase SOD ac-
tivity in tobacco leaves,but did not improve its drought resistance. So we deduce that Mn-SOD may have clos-
er relation to drought resistance of tobacco. The two transferred SOD genes possibly affected the normal phys-
iological metabolism of some physiological and biochemical matters such as malondiadehyde, protein, photosyn-
thesis and proline under water stress. The changes of physiological parameters such as proline, MDA and pro-
tein did not show distinct relations with drought resistance of the tested tobacco lines, more experiments are
needed to identify the importance of these parameters in selection of drought tolerant tobacco cultivars and as-
sessment of drought resistance of tobacco.
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Table 1 Physiological and biochemical indices of near isogenic lines under normal conditions
Near isogenic lines
Physiological and biochemical indices Nom FeSOD M SOD
SOD SOD activity (u/mg protein) 35. 60 65. 14" 55.90*
POD POD activity (u/mg protein) 2.83 1.10 1,60
MDA Malondiadehyde content (pmol/g DW) 0.038 0.042 0. 040
Protein content (mg/g DW) 108. 86 109. 66 102. 79
Soluble sugar content (mmol/g DW) 0.35 0.38 0.33
Proline content (mg/g DW) 4.03 3.28 3.68
Cell membrane permeability (%) 17.68~ 13.51 13. 34
Net photosynthetic rate (pmolCOzm? « s1) 17.89 18. 28 17.93

p<<0.05; *

2.2
3 3
Fe-SOD

p<<0.01, Note: * indicates p<<0. 05; **

indicates p<<0.01.
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Table 2 Injury degrees of tobacco under drought stress 270% H Mn-SOD
, 2
Near Degrees of drought injury in different days . ,
isogenic
lines 3d  4d 5d 6d 7d 8d 9d 10d Fe-SOD
Non 2 5 6 6 6 6 6 6 , Mn-SOD
Fe-SOD 2 5 6 6 6 6 6 6
Mn-SOD 2 3 4 5 6 6 6 6 °
3 2 (
)6 ( )

Note:Drought injury increased as the digitals increased; 2 means

mild drought injury.,i. e. base leaves wilted and did not recover until

the next morning; 6 means very severe drought injury,i. e. upper

leaves wilted and did not recover until the next morning.
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Fig. 1 Effect of drought on SOD
activity of tobacco leaves
A.B.C: 6.8.10 ; D.E: 2.4

A,B,C:Drought 6,8,10 days; D,E: Re-watered

for 2,4 days. The same as followed.
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Fig. 8 Effect of drought on net photosynthetic
rate of tobacco leaves
A.B.C.D: 3.5.7.9 ; E.F.G: 1.3.5
A,B,C,D:Drought for 3,5,7,9 days;
E,F,G:Re-watered for 1,3,5 days.
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