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Table 1 The net photosynthetic rate ( umol-m2-s™! ) of the two ferns’
leaves under different calcium concentration in medium level
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Fig. 1 The relationship between diurnal variations of net photosynthetic rate ( Pn ) and intercellular CO, concentration ( Ci ) of the two ferns” leave
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Fig. 2 Diurnal variations of transpiration rate ( Tr ) of the two ferns’
leaves at different calcium concentration level
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Table2 Transpiration rate ( Tr, mmol-m™-s" ) and stomatal conductivity
( Gs, mol-m?-s™ ) in medium level of the two ferns’
leave under different calcium concentration level
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Effects of calcium concentration on photosynthesis characteristics
of two fern plants
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Abstract: Calcareous soil is widely distributed in southwest China karst area of azonal soil, due to the inheritance of the chemical
properties of parent rock, the Ca** content is generally higher. Adaptation of plants to soil environment of high calcium is related to
calcium absorption, transport and accumulation of plant. Two fern plants, Cyrtogoneilum Ching, exclusive kind of calcareous soil,
and Diplazium pinfaense Ching, exclusive kind of acidic soil were choosed in order to study the influence of soil high Ca®*
environment on plant physiological ecology and optimal growth mechanism of karst calciphilous plants. Above two kinds of ferns as
material, with the concentration gradient of 4, 30, 100, 200 mmol-L" respectively of Ca?* nutrient solution for ShaPei, the
photosynthesis parameters of net photosynthesis ratev (Pn), transpiration rate (Tr), stomatal conductance (Gs ), intercellular CO,
concentration (Ci ) and so on were measured by LI-Cor 6400i portable photosynthetic apparatus. The results showed that: (1) P (yax)
peak for Ca’* concentration corresponding to 30 mmol'L” and 4 mmol-L™ respectively of Cyrtogonelium Ching and Diplazium
pinfaense Ching, Cyrtogonellum Ching has a higher ability of resistance to calcium than Diplazium pinfaense Ching. (2) With the
aggravation of calcium stress, the Pn, Tr, and Gs of these two ferns decreased, but the decrease trend of Cyrtogonellum Ching was
smaller and feebler than that of Diplazium pinfaense Ching, which indicated Cyrtogonellum Ching had a higher relative stability
under calcium stress. (3) Pn and Ci from leaves of Cyrtogonellum Ching and Diplazium pinfaense Ching were significantly negative
correlation (P< 0.01), both of the photosynthetic intensity decrease are restricted by non stomatal factors, the former related to
carboxylation ability decreases in mesophyll cells, the latter may be related to leaf chlorophyll content reduced caused by high
calcium. (4) Diplazium pinfaense Ching, exclusive kind of acidic soil, could not adapt to the high calcium concentration in calcareous
soil, may be associated with the Ca®* concentration increases to a certain degree, the photosynthetic intensity decreases quickly, water
metabolism disorder, insensitivity to the daily variation of air temperature and other factors.

Key words: Calcium concentrations; stress; fern plants; photosynthesis characteristic



