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Effects of exogenous CO on photosynthesis and chlorophyll fluorescence
characteristics of processed tomato seedlings under salt stress

TENG Yuanxu'?, LUO Xia'*, ZHANG Xuemengl’2 , CUI Huimei'?
(1. Agricultural College, Shihezi University, Shihezi, Xinjiang 832003, China; 2. Xinjiang Production and
Construction Corps Key Laboratory of Special Fruits and Vegetables Cultivation Physiology and
Germplasm Resources Utilization, Shihezi, Xinjiang 832003, China)

Abstract ; Using the processed tomato line KT—7 as the test material, the photosynthetic parameters, fast fluo-
rescence kinetics curve, osmotic properties of processed tomatoes under salt stress (150 mmol - L™") with different
concentrations of exogenous CO (0.010, 0.025 mmol + L™") were studied. The effects of regulating substances and
other physiological properties were also examined. The results showed that salt stress inhibited the photosynthesis
and growth of processed tomatoes, resulting in reduction of photosynthesis efficiency and PSII reaction center activi-
ty, and the net photosynthetic rate P, and dry matter accumulation decreased by 72.11% and 35.04% , respectively.
Leaf spraying of CO donors changed the shape of OJIP curve to varying degrees, increased the content of photosyn-
thetic pigments, improved the efficiency of photosynthesis, adjusted the content of osmotic regulators, and reduced
the damage to cell membrane structure caused by salt stress. Among them, Na, H, had the best effect, the contents
of chlorophyll a and chlorophyll b were increased by 10.58% and 19.52% respectively compared with the salt treat-
ment, and the net photosynthetic rate and apparent CO, utilization efficiency were increased by 87.24% and
152.58% respectively compared with the salt stress. The content of proline and soluble sugar decreased by 40.16%
and 25.18% , respectively, compared with salt stress. In summary, the appropriate concentration of exogenoous CO
improved the photosynthetic capacity of leaves, activated the self-protection mechanism, reduced the damage of ex-

cessive activated electrons to the structure of cell photosynthetic membranes, alleviated the limitation of salt stress
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on the photosynthesis of processed tomato leaves, and improved the plant salt resistance.

Keywords: processed tomato; exogenous CO; salt stress; photosynthesis; chlorophyll fluorescence
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Fig.1 Effects of different concentrations of NaCl and CO treatments on net photosynthetic rate, relative electrical
conductivity and malondialdehyde (MDA) content of processed tomato seedling leaves
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Table 1  Effects of CO treatments on the growth of
processing tomato seedlings under NaCl stress
24 X7/ AL %
Qb2 P/ cm ZEHL/mm /(g Bk Sound
m . Stem . N
Ireatment  Plant height . Biomass seedling
diameter 4 .
/(g - plant™) index
CK 16.70£0.61a 4.57+0.23a  2.73+0.09a 74.64+2.02a
Naso 12.93+£0.45¢  3.71+0.19¢  1.77+0.17¢  50.66+0.63¢
NajsoH,  16.07£0.15a  4.25+0.13b  2.39+0.11b  63.16+2.24h
NajsoH, 14.90+0.36b  4.09+0.02b  2.22+0.19b  60.90+3.86b

TE B 3 YOI B b 22 |, R SN/ NG B 3878 28 53 W
#(P<0.05), T,

Note; Data are 3 times mean # standard deviation, and different
lowercase letters in the same column indicate significant differences ( P<
0.05). The same below.

Table 2  Effects of CO treatments on photosynthetic pigment of

processing tomato seedlings under NaCl stress

ESyib
b¥ Chl Chl I Chl (a+b £
SR °, . (a _3 M G
Treatment /(mg + ¢”') /(mg + ¢7') /(mg - ¢g™") Car
/(mg - g™")
CK 1.62+0.07a 0.57+0.05a 2.19+0.11a 0.33+0.0la 2.83+0.10c
Najs,  1.40+0.13b 0.43+0.06b 1.83+0.19b 0.28+0.02b 3.28+0.12a
NajsoH;  1.55+0.06ab 0.51£0.02a 2.06+0.08ab 0.29+0.02b 3.03+0.02b
NayoH, 1.56£0.08ab 0.51£0.04a 2.08+0.12ab 0.30+0.02ab 3.04+0.09b

£3 SMNE CO XEEMME T THEML B R A SABZIRSEHZ M

Table 3 Effects of CO treatments on photosynthetic parameters of processing tomato seedlings under NaCl stress

b P WA T, HOLE AR P, Jila] CO, WREE C, SALRE 6, FW CO, FIHRCE
Treatment /(mmol » m™2 - s71) /(pmol + m™2 - s71) /(wmol + mol™") /(mmol »+ m™2 - s71) CUE,,,
CK 14.84+2.68a 13.03+0.86a 265.33+4.41a 572.89+47.33a 0.049+0.003a
Na,s 4.34+0.48b 3.63+£0.84c 248.61+19.38a 94.62+10.10b 0.015+0.005¢
Na,soH, 3.66+0.53b 6.81+0.46b 182.21+19.33b 85.84+16.40b 0.038+0.003b
Na,soH, 4.62+1.37h 6.38+0.98b 185.78+20.33b 101.89+36.18b 0.034+0.002b
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Fig.2 Effects of CO treatments on the fast induction curves of chlorophyll a fluorescence ( OJIP)
in leaves of processing tomato seedlings under NaCl stress
y R4 HMECO X NaCl BB T TE A4 &
Plesy 16 v, Iy e b K N A
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