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Abstract; In order to clarify the effect of alfalfa (Medicago sativa) Orange gene expression on plant photo-
synthesis, the leaf light response curves and CO, response curves of transgenic Orange (MsOr) (TORI and
TOR2) and wild tobacco (WT) lines were analyzed through a pot experiment. The results showed that the
right angle hyperbolic correction model could better fit the tobacco light response curve and CO, response
curve than rectangular hyperbolic model and non-rectangular hyperbolic model. Over a range of photosyn-
thetically active radiant and CO, concentration, the net photosynthetic rate of TOR1 and TOR2 were al-
ways significantly higher than that of WT (P<C0. 05) as the increase of light intensity and CO, concentra-
tionymaximum net photosynthetic rate, light saturation point, CO, saturation point, carboxylation efficien-
cy,dark respiration rate,and photorespiration rate of TOR1 and TOR2 were significantly higher than those
of WT,while the CO, compensation point was significantly lower than WT (P<C0. 05) ;meanwhile, the to-
tal leaf carotenoid content of TOR1 and TOR2 were about twice that of WT. These observations indicated
that the expression of MsOr gene could efficiently improve tobacco plants adaptability through enhancing
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the leaf carotenoid content accumulation and the photosynthesis and CO; utilization ability under high light

intensity and high CO, concentration condition.

Key words: MsOr gene; Carotenoids; Photosynthesis; Maximum net photosynthetic rate; Light response

curve; CO,response curve
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Table 1 Characteristics of photosynthesis-light response curve of transgenic and wild type tobacco lines

Photosynthetic parameter

Apparent Maximum net Light saturation Light Dark respiration
Model Line Decision
quantum yield photosynthetic rate point LSP/ compensation point rate Rq/
coefficient R?
a/mol * mol™!  Pppax/pmol e m™% 571 ymolem 2 +s™! LCP/ymol*m 2 +s™! ymolem ?«s”
WT 0.112 10. 94b - 9.94b 1.01# 0.97
Rectangular hyperbolic ~ TOR1 0.08? 13. 842 — 22.82¢% 1.552 0.99
model TOR2 0.09* 14.62¢ - 17.38® 1.46% 0.99
WT 0. 042 9.31" - 7.56° 0. 342 0.99
Non-rectangular TOR1 0.06% 13.11* - 24,162 1. 35° 0.99
hyperbolic model TOR2 0.07% 13.75% - 18. 32% 1.21% 0.99
WT 0.09* 9.17¢ 1010° 10. 30" 0. 86* 0.96
Modified rectangular TORI 0.07% 10. 73> 1664 23.19* 1. 38 0.98
hyperbolic model TOR2 0.08* 11. 657 1501 17. 36° 1. 25 0.99
WT — 8.94 1 000~1 100 8.04 0. 50 -
Measured value TOR1 — 11.37 1 500~1 600 25.26 1.20 -
TOR2 - 12. 32 1 500~1 600 17.09 1.18 -
(P<<0.05),WT ,TOR1 TOR2 s

Note: Different lowercase letters indicate significant differences among lines at the 0. 05 level, WT stands for wild tobacco line, TOR1 and TOR2 represent two

transgenic tobacco lines. The same as below
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C()o [21.30-32]
2 CO,
Table 2 Parameters of CO,response curves between the transgenic and wild type tobacco lines
Photosynthetic parameter
CO, CO,
Carboxylation ~ Maximum net photosynthetic Photorespiration  Decision
Model Line CO; saturation point CO, compensation point
efficiency CE/ rate Prmax/ rate R,/ coefficient
) ) CSP/pmol + mol ™! CCP/pmol + mol ™! )
pmol e m™2 57! pmol e m™ 2+ 57! pmol * m™2 ¢ 57! R?
WT 0.02¢ 5.75¢ - 97.14# 1. 38¢ 0.97
Rectangular hyperbolic ~ TORI 0.05" 26. 26 - 74,89 3. 48P 0.96
model TOR2 0. 042 29.68* - 65. 38" 2.82% 0.98
WT 0.01b 4, 30¢ - 98. 28 1.12¢ 0.96
Non-rectangular TORI 0. 042 19.010 - 73.70° 2.50° 0.96
hyperboic model TOR2 0,042 23.01% - 65,38 3.012 0.99
WT 0.02¢ 3.17¢ 1361¢ 103. 83 1.32¢ 0.97
Modified rectangular TOR1 0.05% 15. 640 1625° 78. 630 3.29 0.96
hyperbolic model TOR2 0. 04" 18.52¢ 2 1742 66. 78" 2.69> 0.99
WT 3.48 1500 115.01 1.13 -
Measured value TOR1 - 16. 20 >1500 85.25 2.34 -
TOR2 18.42 >1500 75.78 1.21 -
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Fig. 4 Comparisons between fitted and measured values of P,—CO,curves between the transgenic
(TORI1 and TOR2) and wild type (WT) tobacco lines
3
Table 3 Leaf carotenoid content in transgenic and wild type tobacco lines
B,
L Violaxanthin/ Antheraxanthin/ Lutein/ Zeaxanthin/ B-carotene/ Total carotenoid content/
.ne
mg -+ g”! mg -+ g”! mg+ g”! mg+ ¢! mg -+ g”! mg - g”!
WT 504" 5. 4P 186. 3 2.6° 130. 0 828.1°
TOR1 9958 9. 3% 363. 8 24, 9% 288. 8* 1681. 7%
TOR2 11042 10. 2# 294, 3* 13.1# 289. 0* 1 710. 5%
. wTr 2 TORI1 TOR2
, P, PAR ,  PAR
, 1000 pmol *m * s . PAR
Lo-18] , IbOr 400 ymol*m™* - s°' ,WT P,
’ ’ MSOT"
PSII , s
(15173 , TOR1 TOR2 ,
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