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Effects of Salt Stress on Photosynthetic Characteristics of Mulberry Seedlings
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Abstract:  Effects of salt stress on photosynthetic characteristics of 1-year-old potted mulberry ( Morus alba) seedlings, a
common stock of mulberry, were investigated. The seedlings were treated with NaCl concentrations at 0.1%,0.3%,0.5% and
0.7% > fresh water as the control. Using LI-COR 6400 portable photosynthesis system, the net photosynthetic rate ( P, ),
stomatal conductance( G, ) intercellular CO, concentrations( C;) and transpiration rate( T,) were measured on 1*,2", 3" and
7" day after treatments, and the light response curves and the CO, response curves of the net photosynthetic rate were measured
on 3™ day afier treatments. The results showed that 0.1% NaCl did not affects the photosynthetic characteristics of the seedlings.
however, while salt concentration=0.3% » the salinity significantly reduced P,» G,> T.» WUE, SUE and CUE, but enhanced
C;. P, under 0.1% NaCl treatments was a little bigger than that of the control. Under lower salt concentration treatments, P,
decrease was mainly controlled by the stomatal limits; whereas under higher salt concentration treatments, P, decrease was
mainly due to the non-stomatal limits. The net photosynthetic rate under various treatments all gradually increased with PAR or
CO, concentration increasings howevers effects of PAR or CO, concentration on P, significantly varied among different NaCl
concentration treatments. It was showed that effects of them on P, decreased with NaCl concentration increasing. In addition,
salinity also had an obvious impact on the light compensationpoint(1L.CP), light saturation point(ISP), apparent quantum yield
(AQY), apparent maximum photosynthetic rate( P, > the CO, compensation point( LCP)and apparent carboxyl efficiency
(ACE). In general; P, AQY,LSP, CCP and ACE decreased, but LCP increased with NaCl concentration increasing.
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Tab. 1 Comparison of eco-physiological indicators of mulberry between different salt treatments
fib 3 P,/Cpmol* G./Cpmol * C/Cpmol* 7,/Cpmol * L/ ( W?CE(/) . CUE/ SUE/
Treatments m-2s™ 1) m2s™ 1) mol 1) m2s™ 1) % m!:;IjOIHZ(Z)) % %
CK 12.42a 0.15a 205.29h 2.28a 0.49a 5.66a 5.67a 1.26a
(6.65) (0.09) (29.61) (1.29) (0.07) 0.91) (3.06) (0.67)
To.1 12.58a 0.13a 204.75b 2.34a 0.49a 5.68a 6.05a 1.18a
(3.12) (0.05) (44.06) (0.99) 0.1 (2.0D) (2.08) (0.3D)
To.s 8.36b 0.08b 216.40b 1.60b 0.43a 5.22a 4.74a 0.84b
(4.31) (0.04) (60.13) €0.73) 0.15) (2.07) (2.88) (0.43)
To.s 4.74c 0.05¢ 228.69h 0.99¢ 0.43a 4.25a 4.02ab 0.47¢
(4.40) (0.03) (104.21) (0.66) (0.26) (3.04) (5.79 (0.44)
To.7 3.24c 0.04¢ 304.47a 0.91¢c 0.24b 2.14b 2.11b 0.32¢
(4.42) (0.03> (118.45) 0.72) (0.30) (3.06) (3.01) (0.42>
F 14.06 17.35 4.69 4.69 6.92 3.17 14.05
significant

OF5 AIEFE e 2. FRRRZEIVRSG R, A FRR R 7R BE, AR B2 57 575 (¢ =0.05). Data in the brackets mean
standard deviation. Letters denote multiple comparison, small letter denotes multiple comparison, same letter means non-significant difference while different letter
means significant difference(a = 0.05). * 4 535 % 5% Significant difference( P < 0.05), xx A 1% 135 % 5 Most significant difference( P < 0.01).

2.2 EEMET RS P, XML

AR IE R, 25 P BRI B AL B ) O G s F D
MY sk A2 I AS AH ABL, R ZE B8 AR O i v [N (o ~
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Fig.1 Light response curve of Mulberry under

different salt treatments
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Tab. 2 Effects of salinity on P, AQY, ACE, LCP, LSP and CCP of mulberry seedlings

I EINE 2 ¢ CO, MR Z 4
Qb ¥ Light response parameters CO, response parameters
Treatments RREOCERE  FWE TR JorhE TG R RMRIAE CO, #MZE R
P AQY LCP LSP ACE CCpP
CK 8.201 0.039 6 24 1010 0.046 4 76
To.1 10.06 0.043 1 19 1128 0.064 8 64
Tos 7.492 0.038 1 27 868 0.036 8 79
To.s 3.247 0.022 6 29 685 0.019 2 104
To.7 0.566 0.006 1 92 519 0.016 5 108
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Fig.2  CO, response curve of mullberry under different salt treatments
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%, Tyss Tys AT, SR FL Y P, 43 51 S X 1
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Na* BEANRPEARINEDE RS T FC RS IS
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1% 55 0 B T T v
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TR (P IE N 17 2 R B A B e I, A A
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H G B IR R 22 I BE 25 NaCl A 3R FE 1) 1Y
2 I AL BR A 23 A0 i AR A FLBR oA = 5
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