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Abstract

in this experiment, photosynthetic characteristics of near isogenic tobacco lines
{(transgenic line with over-expressed Mn-SOD gene { Mn-SOD-H), transgenic lines
with under-expressed Mn-SOD anti-sense gene (Mp-SOD-L), transgenic lines with
over-gxpressed Fe-SOD gene (Fe-SOD-H), transgenic lines with over-expressed
APX-POD gene (POD-H), and non-transgenic lines {(CK)) were analyzed by using
LI-6400 portable photosynthesis system. The photosynthetic characteristics of
transgenic tobacco lines and non~transgenic line were contrasied, to provide references
for evaluating the application value of transgenic tobacco. Difference in photosynthetic
characteristics of ramie cultivars was studied to provide basis for selecting optimal
ramie cultivars and piant management of different ramie cultivars. The main results
were as follows:

1. Photosynthetic characteristics of tobacco lines: the diural variations of net
photosynthetic rate (Fn) of Mn-SOD-H and Fe-SOIXH presented two peaks, the first
peak occurred at %00, and the second at 16:30. Mn-SOD-H and Fe-SOD-H showed
similar response of Pn fo the pholosynthesis active radiation (PAR), and the varistal
differences were exhibited by the height of Pn-PAR curves.The light compensation
point, light saturation point and the apparent quantum yield (AQY) of Mn-SOD-L
(SOumol or* s, 900umol m™ s and 0.0448) were higher than that of Mn-SOD-H
(29umol m? 5, 600umol m* s'and 0.0415). Mn-SOD-L and Mn-SOD-H had
ascending curves of Pn to the atmospheric CO; concentration with evident varietal
difference. The COs compensation point of these tow lines were has high as 80umol
mol” and 104umol mol”, respectively, The carboxylation efficiency (CE) of
Mn-SOD-L {0.039) was higher than that of Mn-SOD-H (0.0245). The forth to seventh
leaf of transgenic lines and CK from the top had the highest Pn and transpiration rate.
Pn of the tested lines (umol m™s™) showed in order as following: POD-H (17.2) >
Mn-80D-L (15.66} > Fe-SOD-H (15.43) > Mn-5QD-H (14.66) > CK (14.18).

2. Photosynthetic characteristics of ramie cultivars: the daily variation of Pn of
Ningdu ramie, S5370 and Xiyeging exhibited as single-peak pattern, with the peaks at
10:00-11:00. They showed similar response of Pn to PAR, and the varietal differences
were exhibited by the height of their Pn-PAR curves. The light compensation point
{PAR umol m? &) of these cultivars was as low as 53, 43 and 41, showing little
difference among cultivars. But they had high light saturation point (3>1300umol m™



s1). The AQY of these three ramie cultivars showed in order as follows: SS370 (0.0364)
» Xiyeging (0.0313) » Ningdu ramie (0.0268). Responses of Pn to the atmospheric
CO; concentration of these three ramie cultivars were similar, showing a low and little
different CO; compensation point (47-50umol mol™). CE of the ramie cultivars
showed as follows: 88370 (0.0527) > Xiyeqing {0.0347) > Ningdu ramie (0.0336). Pn
(umol m™ ) of the tesed ramie cultivars had difference. Gs14-1 had the highest Pn
(14.99umol m?s™), followed by Ningdu ramie, Yushan ramie and Gs13-x2 (14.53~
13.38umol m?sh), $8370, Kiyeqing and Gs13-x1 were the lowest (12.73~12.23umol
m2s™,

By summing up the experimental resulis we can see; Firstly, expression of the
foreign SOD or POL) gene in tobacco improved the photosynthetic ability. Tobacco
line Mn-SOD-L showed advantages in photosynthetic characteristics over
Mn-SOD-H. The ramie cultivars have acclimatized themselves well to conditions of
weak light, intense light and low COy concentration circumstances, while the varietal
difference in photosynthetic characteristics of ramie existed rather in adaptation to
the intense light and photosynthetic efficiency.

Key words: transgenic tobacco; ramie cultivars; photosynthetic characteristics;
diurpal variation of photosynthetic rate; photosynthetically active radiation; CO»
concentration; transprition rate
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EHT Mn-S0D H. £REH, A Mp-SOD R EEFEHEETRESER
FERBREERHAE.

2 ZRR R ERER

M-SR BT RE, FrE. SS370 AIT8=m 3 MaFP, 4
B P, Tr 1 Gs Bk, (RN FNGFREEE.. RBRAENERE. AR
~KEHEERE, AHHE. THEBRM SS3703 MEFT, TEHEM $8370
(1300umol m?s™) WA AEE, HHEF (02000umol m?s™) BHE. 3 MK
SRR SR B B R (umol mP s HZER A K, KN 53 43, 41. 325K
FFF COp M S BT (47~50umol mol™), HEMEZERE /. RUBRTFHE.
RALZHELL §S370 (0.0364) BE, HAMF(0.0313)0KL, THZERR(0.0268)B K.
Pn PA Gs14-1 B &, TH™BR. EWBE, 6s13x2 K2, SS370. #HFE. Gs13-x1
B/b. FRFRE, SRABFATESE. HEEK COMENRFRIFNENE, H
MHEANEREERE T ERINENEAREN IS HE L,
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