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Photosynthesis in Leaves of Medicago truncatula under Salt Stress
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Abstract: To investigate the photosynthetic efficiency in leaves of Medicago truncatula and its threshold in
response to the salt stress in the soil, we used Li-6400 photosynthesis system to measure the photosynthetic
parameters of the pot-grown seedlings under different concentrations of salt treatments (0,50, 100, 150,
200,250,300 and 400 mmol « L™ '), The results showed that: (1) The net photosynthetic rate(P,) and char-
acteristic parameters of photosynthesis in leaves of M. truncatula displayed threshold-value in response to
variations in salt concentration. The M. truncatula plants were able to maintain higher photosynthetic pro-
ductivity and the range of the suitable photosynthetic active radiation(PAR) was 600~1 300 pymol * m * -

s ' at NaCl concentration of 100~200 mmol « L ', the maximum of P,(20.7 pymol * m * s ') appeared
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at NaCl concentration of 150 ymol *« mol ' ,and the corresponding PAR was 1 200 ymol * m * » s~ '. (2)
When the NaCl concentration was lower than 150 mmol « L', the apparent quantum yield (AQY), light
compensation point(LCP) ,respiration rate(R,;) and maximum photosynthesis rate(P,...) increased with
the NaCl concentration increasing. The maximum AQY (0. 030),R,(0. 605 7 pmol * m™? s ') and P
(19.4 pmol *» m * « s ') as well as the minimum LCP(19.8 ymol * m * « s~ ') appeared when treated with
150 mmol + L' NaCl. (3) According to the theory of stomatal limitation,it is the turning point of 150 mmol
» L' NaCl,which led to the depression of P, from stomatal limitation to non-stomatal limitation and the
PAR from stomatal limitation to non-stomatal limitation reduced with increasing NaCl concentration. To

sum up,M. truncatula had high adaptability to salt stress,and had high photosynthetic productivity in high

salt concentration.

Key words: Medicago truncatula ; photosynthesis efficiency;salt stress;threshold response
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Fig.1 The response of P, in leaves of M. truncatula

to PAR under different salt concentration
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Fig. 2 Salt response curves of P,

in leaves of M. truncatula
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0.05) o A WL, € 2 E A 738 B NaCL & T 1] 338 Jil

K1 FRABSRETEFEEMHRELGERNRMEBESH

Table 1 Light response parameters of net photosynthetic rate in leaves of M. truncatula under different salt concentration

s ] S TR W I R R RO A B AR AR JALA R
alt concentration AQY Rd,, - Pum x Lee LSIj_) -
/(mmol « L™ /(pmol * m™ 2+ s 1) /(pmolem 2+s™ 1) /(umolem™2+s7 ') /(umol+m™2+s1)

0 0.0241b 0.481 4 e 12.6 d 20.0 e 1135 ¢
50 0.021 2 ¢ 0.547 6 b 14.7 ¢ 25.8d 1270 b
100 0.022 4 ¢ 0.6051 a 16.2 b 27.0d 1411 a
150 0.030 6 a 0.6057 a 19.4 a 19.8 ¢ 1432 a
200 0.021 8 ¢ 0.568 1 b 16.9 b 26.1d 1317 b
250 0.017 3d 0.526 7d 9.2 ¢ 30.4 ¢ 990 d
300 0.014 6 e 0.544 0 ¢ 6.1f 37.3b 815 e
400 0.010 6 f 0.572 7 b 1.8 g 54.0 a 725 1

T RS AR LA F/NG 5B R R AR 0. 05 K 225 2% .

Note: The different lowercase letters in the same column mean a significant difference at 0. 05 level.
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