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Physiological regulations of photosynthesis in a poplar pl
antation on a sandy soil

ZHANG Jin-Linl, ZHANG zZhi-Qiangl, *, ZHA Tong-Gangl, CHEN Ji-Quan2, SUN G
e3, LIU Chen-Fengl, CUI Ling-Junl, CHEN Junl, SHEN Li-Hual

Physiological regulations of photosynthesis in a poplar plantation on a s
andy soil

Abstract Poplar (Populusx euramericanacv.“74/76") isthe most important plantation specie
sin northern China. To fully understand the changes in photosynthesis at different temporal scale
S, respiration and transpiration under water stress are also needed. Weinstalled afield experimen
tin a3-year plantation (2mx2 m) in Daxing District of Beijing in 2005. From May to October, w
e measured severa physiologica characteristics using a Li-6400 Portable photosynthesis syste

m between 6:00and  20:00 hours on 5-7 mature leavesin the upper part of the canopy. W
e found that the diurnal change in net photosynthetic rate (Pn) appeared as a single-peak curv

e, with daily averages decreased from May to October. The correlation analysis with environmen
tal and physiological variables suggested that photosynthetic active radiation (PAR) and stomata c

onductance (Gs) were the two most significant factorsinfluencing Pn, especialy in May and Augu
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st. Gsappeared more important in July, while PAR was the most important factor in Septembe
r and October. Vapor pressure deficit—a combined indicator of air temperature and humidity-w
as also important from August through October but not in May through July. When the underlin
e mechanisms for diurnal changes of Pnin May were explored based on changes in stomata cond
uctance, it appeared that Pn reached the peak value at 8:00 hour and decreased dramatically bec




ause of lowered Gs until 16:00. But low PAR level seemed to be the limiting factor after the hou
r. The above regulations were different in June and July when stomata were closed at around 1
4:00 hour asindicted by high |eaf respiration and low transpiration rate (Tr). From August throug
h October, the primary factor regulating Pn was PAR. We also found that R changed in asimila

r pattern with air temperature, showing a strong temperature controlling mechanism. The diurnal ¢
hangein Tr also showed a single-peaked pattern, with the maximum valued reached between 1
2:00-14:00 hour. Many factors were found to be influential on Tr, but PAR seemed to the mos

t important responsible variable.

Keywords sandy soil;  Populusx euramericana cv.“74/76"; plantation _ photosynt
hesis ~ stomata _ respiration
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