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Abstract: Objective Using exogenous carbon monoxide (CO) donor Hematin (H) to study the changes of photosynthesis parameters
and chlorophyll fluorescence characteristics in Coptis chinensis seedlings under NaCl stress and get the way for promoting the

resistance ability of C. chinensis seedlings under NaCl stress. Methods Under 100 mmol/L NaCl stress, the several physiological
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indexes of C. chinensis seedlings treated by H at the different concentration, such as the contents of photosynthetic pigment and the
parameters of chlorophyll fluorescence and photosynthesis, were measured. Results Under NaCl stress the photosynthetic physiology
of C. chinensis seedlings was inhibited, but the contents of chlorophyll a, chlorophyll b, total chlorophyll, and carotenoids could be
obviously increased after the treatment of H at different concentration. The levels of the net photosynthetic rate (P,), stomatal
conductance (Gy), and transpiration rate (7;) in C. chinensis seedlings were all decreased, which would gradually increase with the time
and concentration increase of NaCl stress, while the concentration of CO, (C;) increased with the opposite tendency. These results
indicated that the main influencing factor of decreasing P, of C. chinensis was non-stomatal factors. After being treated with different
exogenous substances, the P, G, and T; were all increased in different degrees, but the level of C; was decreased. And the maximum
fluorescence (Fm), photochemical efficiency of photosystem II (Fv/Fm), potential photochemical efficiency (Fv/Fo), photochemical
efficiency (Fv"/Fm'), PSII actual photochemical efficiency (OPSII), photochemical quenching coefficient (¢gP), electronic transfer rate
(ETR), and photochemistry rate (PCR) were obviously increased, while the levels of minimal fluorescence (Fo), non-photochemical
quenching coefficient (NPQ), and heat dissipation rate (HDR) were effectively decreased. Conclusion Exogenous CO H with the
appropriate concentration of 2.0 mmol/L could reduce the excess excitation dissipation, improve photochemical electron transport
efficiency, and efficiently protect C. chinensis leaves from PSII damage by significantly alleviating the damages of salt stress to C.
chinensis so that H could obviously promote the salt resistance to C. chinensis under salt stress.
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Table 1 Changes of photosynthetic pigment in leaves of C. chinensis seedlings with different treatments of H under salt stress

AbBE R TR)/d Qb Chl a/(mg-g ") Chl b/(mg-g ") Chl (a+b)/(mg-g™") Car/(mg-g ")
5 CK1 0.824+0.008 ¢ 0.31840.008 ab 1.141+0.038 be 0.34440.009 ab
CK2 0.795+0.009 d 0.31020.005 be 1.10540.039 cd 0.336+0.006 bc
Tl 0.823+0.011 ¢ 0.318+0.006 ab 1.14140.048 be 0.340+0.007 b
T2 0.835+0.006 b 0.320+0.007 ab 1.15540.031 b 0.344+0.008 ab
T3 0.852+0.012 a 0.318+0.008 ab 1.17040.022 ab 0.351+0.009 a
T4 0.831+0.011 b 0.3190.006 ab 1.15040.041 b 0.338-0.008 be
10 CK1 0.825+0.014 ¢ 0.316-0.005 b 1.14140.034 be 0.3450.011 ab
CK2 0.7810.009 de 0.3070.003 be 1.08840.024 d 0.333+0.008 ¢
Tl 0.826-0.009 ¢ 0.321+0.007 a 1.14740.059 b 0.330+0.008 cd
T2 0.840+0.015 b 0.323+0.004 a 1.16340.025 ab 0.337+0.012b
T3 0.860+0.008 a 0.322+0.006 a 1.18240.039 a 0.345+0.009 ab
T4 0.832+0.012 be 0.320-0.003 ab 1.15240.032 b 0.328+0.011 cd
15 CK1 0.82640.019 ¢ 0.312-0.007 b 1.13940.041 be 0.345+0.011 ab
CK2 0.763+0.012 ¢ 0.297+0.005 ¢ 1.06040.023 d 0.322+0.009 d
Tl 0.8302-0.013 be 0.322+0.004 a 1.15240.042 b 0.324+0.008 d
T2 0.842+0.011 b 0.325+0.006 a 1.16740.021 ab 0.330-0.008 cd
T3 0.861+0.012 a 0.326+0.006 a 1.18740.031 a 0.3370.004 ¢
T4 0.836+0.013 be 0.323+0.004 a 1.15940.048 b 0.326+0.006 d

AFVNG FREOR A BLEITE 0.05 KA =R, TR

Different lowercasel letters mean significant differences among treatments at 0.05 level, same as below
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