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Fig. 1 [Effects of mixed salt—alkaline stresses on the photosynthetic rate in true leaves and cotyledon of Ricinus communis
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Fig. 2 Effects of mixed salt—alkaline stresses on the intercellular CO, concentration in true leaves and

cotyledon of Ricinus communis
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Fig. 3 Effects of mixed salt—alkaline stresses on the stomatal conductance in true leaves and cotyledon of Ricinus communis
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Fig. 4 Effects of mixed salt—alkaline stresses on the transpiration rate in true leaves and cotyledon of Ricinus communis
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Fig. 5 Effects of mixed salt-alkaline stresses on the ®PS Il in true leaves and cotyledon of Ricinus communis
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Fig. 6 Effects of mixed salt—alkaline stresses on the qP in true leaves and cotyledon of Ricinus communis
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Synergistic effects of salt and alkaline stresses on the
photosynthetic physiology of early seedlings of

Ricinus communis

WANG Hao-chu,HU Qi-han, TENG Shu-yu, WANG Yu-meng, LI Shi-hao,
LT Yue-ming, LIN Ji-xiang"

(College of Landscape Architecture ,Northeast Forestry University, Harbin 150040, China)

Abstract: [ Objective] To investigate the effects of complex saline—alkali stress on the photosynthetic capacity

of cotyledons and true leaves in Ricinus communis seedlings during the early growth stage. [ Method] The early seed-

ings of the energy plant Ricinus communis were taken as research material. To simulate the complex saline— alkali

stress conditions of soil, NaCl and Na,SO, were induced using different molar ratios. Similarly, alkaline stress was

simulated by mixing NaHCO, and Na,CO, with different molar ratios. Six groups (A to F) with six alkali concentra-

tion treatments were designed, and three salt concentrations (25,50, 100 mmol/L.) were applied within each group.

The photosynthetic physiological indexes and chlorophyll fluorescence parameters of Ricinus communis were mea-

sured under 18 kinds of salinity and alkalinity. [ Result] Increasimh salt and alkali stress led to a general declinein pho-

tosynthetic physiological parameters and chlorophyll fluorescence parameters in both true leaves and cotyledon of

Ricinus communis, with the exception of intercellular CO, concentration in cotyledon. Notably, photosynthetic rate de-
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creased significantly when the salt concentration exceeded 25 mmol/L. The stomatal conductance of true leaves ex-
hibited a more pronounced decline, while the transpiration rate, photosynthetic rate, PS [ and qP of cotyledon leaf
decreased more significantly, especially under high salt and alkali stress. Such changes are more pronounced under
high salt stress conditions, such as at the highest concentration (F4) of stress. At the highest stress level (F4) the P
of cotyledons decreased by 47% compared to the previous concentration gradient (F3) , while the decrease in true
leaves was 22%. [ Conclusion] The findings suggest that the mixed salinity — alkalinity stresses significantly impacts
growth and physiological function of both cotyledon and true leaves in Ricinus communis seedlings. The greater sem-
sitivity observed in cotyledon suggests that cotyledon plays a more important role in response to mixed salinity —
alkalinity stresses of Ricinus communis seedlings, thereby reducing the stress on true leaves to better maintain the
growth and development of plants.

Key words: Ricinus communis ; cotyledon ; ture leave ;salt and alkali stress ; photosynthetic physiology
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