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Table 1 Effects of close planting on the total leaf area
in single plant and population of M. haplocalyx
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Fig.1 Effects of close planting on the photosynthetic pigments content in M. haplocalyx leaves
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Fig.2 Effects of close planting on the photosynthetic light
response curve in M. haplocalyx leaves
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Fig.3 Effects of close planting on (A) the maximum net pho-
tosynthetic rate (4,,,,) and (B) the apparent quantum
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yield (4QY) in M. haplocalyx leaves
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Fig.4 Effects of close planting on the chlorophyll a fluores-

cence transient (OJIP) in M. haplocalyx leaves
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Table 2 Effects of close planting on the parameters of chlorophyll a fluorescence transient (OJIP) in M. haplocalyx leaves
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Fig.5 Effects of close planting on the parameters of photochemistry activity in M. haplocalyx leaves
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Effects of close planting on photosystem II functions in Mentha haplocalyx

leaves

LI Tao'?, JIANG Chuang-Dao™"
'Department of Plant Science, College of Forestry, Shanxi Agricultural University, Taigu 030801, Shanxi, China, *Key Laboratory
of Plant Resources, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China

Abstract: Gas exchange, prompt fluorescence and fluorescence quenching kinetics were investigated to explore
the effects of close planting on photosynthetic characteristics and the photosystem II (PSII) function of Mentha
haplocalyx in this study. The results showed that close planting not only induced a significant decrease in leaf
area in individual plant, but also resulted in a marked decline in chlorophyll content and the net photosynthetic
rate (P,), while the apparent quantum yield (4QY) exhibited a slight decrease. With increased planting density,
the chlorophyll a fluorescence transients (OJIP) showed a distinct changed and the maximum quantum yield of
primary photochemistry (¢,,) remained stable. Relative to a low planting density, plants grown at a high plant-
ing density had lower the absorption flux per excited cross-section (4BS/CS,), the trapped energy flux per excit-
ed cross-section (7R,/CS,) and the electron transport flux per excited cross-section (E7,/CS,) as well as the
amount of active PSII reaction centers per excited cross-section (RC/CS,). Moreover, the actual photosystem II
efficiency (@pg;) declined with increased planting density, whereas the non-photochemical fluorescence quench-
ing (NPQ) increased. Accordingly, we suggest that the depression of photosynthetic capacity caused by close
planting changes the PSII function, which further limits the light utilization and enhances the dissipation of ex-
cited energy.

Key words: Mentha haplocalyx Briq; photosynthetic rate; chlorophyll a fluorescence; excitation energy distri-
bution
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