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Abstract: The leaf water potential (LWP ), photosynthesis and chlorophyll fluorescence parameters of Stylosanthes guianensis Reyan No.2
were measured in potted experiment controlled by water stress. The results showed: (1)The LWP decreased with water stress increasing, and
its diurnal variation showed a bimodal curve shape. The LWP was maximum under full water supply, and decreased by order of light water
stress, moderate water stress and severe water stress. (2)The net photosynthesis rate reached the maximum under the water enough supply,
and the least under the severe water stress. The main reason of the reduction of P, was nonstomatal limitation under water stress. The stomatal
conductance (G,) increased as a result of the increasing of PA R ( Photosynthetically Active Radiation) under the water enough supply and
light water stress conditions, and didn’t apparently vary under the moderate water stress and severe water stress. Under water enough supply

and light water stress, G, increased with the increasing of T, and under moderate and severe water stress with 7, of 0.46 mmol+m™-s™ and 0.31
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mmol* m?-s7, respectively, the stomata began to close. The leaf water use efficiency( WUE ) under the moderate water stress was higher than

that under light water stress, which should be possibly attributed to the physiological mechanism of plant adaption to the stress settings.

(3)The fluorescence parameter of Fy increased, while the F,/F,, F,/F, decreased with the increase of water stress. It meant that with the

increase of drought extent, the degree of photoinhibition increased, i.e., water stress restrained the photochemical activity in PS Il and

reduced the light part used in photochemical reactions and actual photochemical efficiency, resulting in response center in PS Il damaged or

reversible inactive.

Keywords: Stylosanthes guianensis; soil water stress; photosynthesis; chlorophyll fluorescence
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Table 1 Physical and chemical characteristics of dry red soil
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Figure 1 Daily variation of leaf water potential in Stylosanthes

guianensis leaves under different water stress
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Figure 2 Response of P,, Cond, Tr and C, in leaves of Stylosanthes guianensis to PAR at different soil water stress
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Figure 3 Relationship between transpiration rate and Gs under full water supply and light water stress
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Figure 4 Relationship between transpiration rate and Gs under moderate and serious water stress
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Figure 5 Daily variation of chlorophy Il fluorescence parameter in Stylosanthes guianensis leaves under different water stress
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Table 3 Means of chlorophy Il fluorescence parameter in Stylosanthes guianensis leaves under water stress

Ko
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Note: Different capital and small letters meant significant difference among different teratments at 0.01 and 0.05 level , respectively.
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