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Effect of water stress on Citrus photosynthesis characteristic

XIE Shen-xi 2, LIU Qiang *, XIONG Xing-yao’, ZHANG Qiu-ming*, C. J. Lovatt®

(1.Colleage of Horticulture and Landscapes, HNAU, Changsha 410128, China; 2. National Center of Citrus
Improvement, Changsha Subcenter, Changsha 410128, China; 3. Department of Botany and Plant Science, University of
California, Riverside, CA 92521-0124, USA)

Abstract: Effect of water stress on Citrus photosynthesis characteristic was studied by using Yamasitaka, Newhall orange,
Shatian pomelo as materials. The results showed: chlorophyll content of Citrus is significantly decreased by water stress,
there are positive relationship between relative water content of soil and the volume of chlorophyll-a/chlorophyll-b. There
are positive relationship between relative water content of soil and net photosynthetic rate (Pn) and transpiration rate, when
there is a negative relationship with stoma resistance. Under well water condition, the diurnal variation of net photosynthetic
rate of Shatian pomelo, Yamasitaka, and Newhall orange present bimodal curve, but the value and appeared time of peak are
different among three varieties. Under water stress, the diurnal variation of Pn of Shatian pomelo show one peak while
Yamasitaka, Newhall orange present two peaks. The diurnal variation of Pn of Yamasitaka present bimodal curve, under
well water, 60%PC and 40%PC treatments. However under 20%PC treatment, Yamasitaka show single curve.
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Fig.1 Chlorophyll content of Citrus leaves under different soil water content
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Table 1 Effect of water-deficit on photosynthesis characteristics of
different Citrus varities

o EREEE SIS E/ REER/
mE AR (umolm™2s?)  (molm2s™?) (mmol-m™s7%)
WHM CK 13.20a 0.172a 3.61a
60%PC 9.87b 0.157ab 3.50ab
40%PC 6.53¢ 0.106b 3.18b
20%PC 3.44d 0.017¢ 0.51c
AR CK 6.33a 0.064a 1.42a
60%PC 3.53b 0.038b 1.31ab
40%PC 2.87¢ 0.040bc 0.82b
20%PC 1.21d 0.010c 0.23¢
I cK 6.79a 0.113a 2.14a
60%PC 4.63b 0.057b 1.64b
40%PC 3.67c 0.053bc 1.73b
20%PC 1.47d 0.012d 0.27¢
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Fig.2 Daily change of Citrus photosynthetic rate under 40% PC treatment
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Fig.3 Daily change of Citrus photosynthetic rate under different
treatment
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