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Effects of Mercury on Photosynthesis and Chlorophyll Fluorescence Parameters of Flue—cured Tobacco

YU Jian—jun', ZHANG Gui-long'?, LI Ya®, XIONG Shu—ping', MA Xin—ming'

(1.Henan Agricultural University, Zhengzhou 450002, China; 2.Institute of Agricultural Resources and Regional Planning, Chinese Acade—
my of Agricultural Sciences, Beijing 100081, China; 3.Henan Economy and Trade Vocational College, Zhengzhou 450053, China )

Abstract: In order to understand the mechanism of the effect of mercury (Hg) pollution on photosynthesis and chlorophyll fluorescence param—
eters in tobacco, pot experiments were carried out on Henan agricultural university research station in 2005. The cultivar used was Yunyan
85. Compounds of Hg( Ac ), were mixed into soil with different levels of 0, 10, 30, 60, 90 and 120 mg-kg™. The net photosynthetic rate (Pn ),
CO, concentration in internal cells(Ci) and stomatal conductance (Gs ) of functional leaves from the same position were determined with a
mobile photosynthetic meter (LI-6400 ). Maximal fluorescence (Fm ), fixed fluorescence (Fo) and steady fluorescence (Fs) were deter—
mined in the dark (for 15 min) and maximal fluorescence in the light (Fm’ ) were determined with a Hansatech FMS2 photo—fluorometer. PS
Il activity (Fo/Fo), PSIl maximum light energy transformation (Fo/Fm ), chemical quenching coefficient (gP), and non—photochemical
quenching coefficient (¢/NP) were calculated. The average numerical values of reductive sugar, total N, nicotine, and Kalium contents in to—
bacco leaves and leaf yield per plant were measured. The results showed that stoma conductance (Cond) and intercellular CO, concentration
had a decreasing trend with the increase in Hg concentrations. The maximal PS Il light energy transformation efficiency (Fo/Fm), PSII ac—
tivity (Fv/Fo ), photochemical quenching coefficient(gP), chlorophyll content of tobacco leaves, and net photosynthesis rate( Pn ) all increased
with Hg concentrations less than 30 mg-kg™, but they decreased at Hg concentrations more than 60 mg-kg™. Non—photochemical quenching
coefficient(¢Np ) decreased when Hg concentration was 10 mg-kg™, but increased at Hg concentrations more than 30 mg-kg™". Content of Hg
in tobacco leaves increased with Hg concentrations, and had a significantly negative correlation with the content of chlorophyll in tobacco
leaves. These indicated that gas exchange between tobacco leaves and atmosphere was blocked under Hg pollution, and net photosynthesis

rate was modulated by stomatal and non—stomal factors. Low concentration of Hg could stimulate the formation of chlorophyll, increase PS Il
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activity and light energy transformation, improve the structure of PS Il reaction center, decrease energy loss and increase photosynthesis

rate; however, high concentration of Hg showed the reverse effects.

Keywords: flue-cured tobacco; mercury; photosynthesis; chlorophyll fluorescence
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Figure 1 Effect of mercury pollution in soil on the content of

chlorophyll in flue—cured tobacco leaves
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Figure 2 Effect of mercury pollution in soil on photosynthesis rate

of flue—cured tobacco
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Figure 3 Effect of mercury pollution in soil on stoma conductance

in flue—cured tobacco leaves
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Figure 4 Effect of mercury pollution in soil on intercellularCO,

concentration in flue—cured tobacco leaves
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Table 1 Effect of mercury pollution on chlorophyll fluorescence

parameters
fﬁ{ﬁﬁ{:{ Fo Fm Fv Fv/Fm  Fv/Fo qP qNp
mg-kg
0 167.33a 880.33a 723.00a 0.82a 4.32b  0.43b  0.52a
10 147.01b 847.33a 700.33a 0.83a  4.76b  0.42b  0.37b
30 130.00c 865.00a 718.00a 0.83a  5.52a  0.36c  0.55a
60 150.00b 774.00b 623.00b 0.80b  4.15b  0.6la  0.77a
90 154.33b 818.00a 649.67a 0.79b 4.21b  0.54b  0.62a

120 164.33a 729.00b 564.67b 0.77b  3.44c  0.56a 0.6la

H:a.b.c FR P<0.05, A, a.b.cexpress P<0.05,the same below.
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Table 2 The content of Hg in tobacco leaves(mg-kg™)

Kb PR Treatment &R Upper iR Middle FERH Lower
0 0.034a 0.046a 0.048a
10 0.079a 0.108b 0.108b
30 0.154b 0.143b 0.152b
60 0.155b 0.153b 0.153b
90 0.156b 0.159b 0.162b
120 0.259¢ 0.178b 0.219¢

®3 HEMHPRAZBESHERRNXR
Table 3 The relationship of Hg and chlorophyll in flue—cured

tobacco leaves
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Regression equation Correlation coefficient Foos

3B Upper  y=40.775-37.622x -0.566 1.886 0.242
rpRn; Middle  y=41.643-46.858x -0.436 0.937 0.388
T Lower  y=42.102-46.854x -0.525 1.522 0.285
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