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Effects of titanium dioxide spraying agents on photosynthesis and
chlorophyll fluorescence parameters of upper tobacco leaves

DENG Jie', DAI Linjian', SU Zhaohong’, WANG Jianbo', YANG Su', ZHOU Tian'
(1 College of Agronomy, Hunan Agricultural University, Changsha 410128, China;
2 College of Science, Hunan Agricultural University, Changsha 410128, China)

Abstract: [Objective] To explore the effect of TiO, spraying agent on photosynthesis and chlorophyll
fluorescence parameters of upper tobacco leaves, and provide a reference for improving the availability of upper
tobacco leaves. [Method] TiO, spraying agent was preparated by means of sol-gel method. The effects of
different concentrations and formulas of TiO, spraying agent on photosynthetic pigment content, photosynthetic
physiological indexes and chlorophyll fluorescence parameters of upper tobacco leaves at maturity were
studied. [Result] TiO, spraying agents retarded the degradation rates of chlorophyll and carotenoid of upper
tobacco leaves. The spraying agents reduced photosynthetic rate, stomatal conductance and transpiration rate of
upper tobacco leaves, increased the intercellular CO, concentration in upper tobacco leaves, but leaf temperature
was unaffected. Photosynthesis and chlorophyll fluorescence parameters of upper tobacco leaves were
significantly affected by TiO, spraying agents. Compared with the spraying water control, the spraying agents
increased F/F,,, F,/F, and qP , and decreased F; and NPQ. The absorption efficiency of light intensity of

tobacco leaves sprayed titanium dioxide or titanium dioxide composite graphene was the best at the
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concentration of 0.45 g-L™'. [ Conclusion] Tobacco leaves can absorb ultraviolet (UV) to a certain extent, and

the efficiency of spraying titanium dioxide composite graphene was better. There was a threshold of spraying

agent concentration for light absorption efficiency.

Key words: titanium dioxide (TiO,); flue-cured tobacco; upper tobacco leaf; photosynthesis; chlorophyll

fluorescence parameter
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Fig. 1 The effects of different treatments on total chlorophyll contents of upper tobacco leaves
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Fig.2 The effects of different treatments on carotenoid contents of upper tobacco leaves
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Fig.3 The effects of different treatments on photosynthetic physiological indexes of upper tobacco leaves
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Table 1 The effects of different treatments on chlorophyll fluorescence parameters of upper tobacco leaves

wpg | ETOE PSURDCEILFRGE PSIERA  PSIRTAE ERFHIRE ELFRIRK
(F) (FJFy) (FJF,) (@PSI) (aP) (NPQ)
A1B1  140.94+6.20ab 0.75+0.03bcAB 3.06+£0.48bcAB 0.537+0.014b 0.622+0.092ab  0.166+0.011abAB
Al1B2 132.86+8.06ab 0.78+0.02abAB 3.56+0.45abAB 0.578+0.048ab 0.669+0.038ab  0.123+0.017bcBC
A1B3  136.80+4.79ab 0.76+0.02abcAB  3.33+0.33abcAB 0.548+0.041b 0.634+0.042ab  0.159+0.013abAB
A2B1 135.30+5.94ab 0.77+0.01abAB 3.424+0.10abcAB 0.561+0.045ab 0.659+0.027ab  0.131£0.043bcABC
A2B2  126.65+6.40b 0.80+0.02aA 3.95+0.44aA 0.598+0.058ab 0.710+0.080a 0.093+0.023cC
A2B3  129.54£12.91b 0.79+0.02aA 3.77+£0.39aAB 0.624+0.028a 0.719+0.041a 0.111£0.009¢cBC
CK 145.68+5.73a 0.74+0.01cB 2.83+0.08cB 0.5434+0.021b 0.572+0.030b 0.186+0.028aA

1) B3 &6 LA — AR K DB FEH, 55 27 F B4 2 £0.01,0.05K-F 273 R 2FCEE T £5H)

®2 AABERSESMHERINSHNBEX LS

Table 2 Correlation analysis between photosynthetic pigment content and chlorophyll fluorescence parameter

Jeituk  WIMETOL PSITERAOGIEERE  PSINEERS  PSIE TR Tt K IS {2 I]
g (Fo) (F\/Fw) (F\V/F,) (®PSII) FH(qP) FAH(NPQ)
MEERMAE  —0.454% 0.479% 0.452% 0.378 0.590%* —0.550%*
K% MR -0.152 0.399 0.355 0.544* 0.632%* —0.526*

1) 2 kx5 & 73k $)0.05,0.0 1K T4 2 F A8 %
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