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Effects of Different Surface Mulch Modelsand Physiological Ecol ogy
Factors on Apple Photosynthesis

ZHANG Yi, XIE Yong-sheng, HAO Mingde, LI Xiao
(College of Resources and Environment, Northwest A & F University, and
Institute of Soil and Water Conservation, CAS & MWR, Yangling, Shaanxi 712100, China)

Abstract : Diurnal changes of photosynthetic rate ( P.) and transpiration rate ( T,) were measured using Li-
6400 portable photosynthes s system to study the characteristics of physological ecology of the apple treesin
full fruit period under different soil management models. The relationships of photosynthetic rate ( P.) and
transpiration rate ( T,) with environmental factors and physiological factors were analyzed by correlation a
nalyss. Results showed that the diurnal changesof photosynthetic rate ( P.) presented the double-peak curve
for clean tillage treatment and growing grass treatment. The diurnal changes of photosynthetic rate (Pn) in
film mulching, straw mulching, and gravel mulching presented the one-peak curve. The diurnal changes of
the transpiration rate ( T:) presented the one-peak curve. The relationshipsof photosynthetic rate ( P.) with
photosynthetically active radiation (PAR) , air temperature ( T.) , and leaf temperature ( T:) were the quad
ratic curve. Photosynthetic rate ( P.) was significantly positively correlated with atmospheric relative humidi-
ty (RH) and stomatal conductance (G) , respectively , and was significantly negatively correlated with inter-
cellular CO: concentration (C). The relationship of transpiration rate ( T:) with photosynthetically active ra-
diation (PAR) was power exponent and with atmospheric relative humidity (RH) , was the quadratic curve.
transpiration rate ( T) was significantly positively correlated with air temperature ( T.) , leaf temperature
(T) , and stomatal conductnce (G) , respectively , and was significantly negatively correlated with intercel-
lular CO; concentration (C). Photosynthetic rates ( P.) for gravel mulching and straw mulching were the
highest and there were little difference in the average diurnal change of transpiration rate ( T:) under different
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il management models. The photosynthetic characteristics showed a significant correlation with environ-
mental factors and physological factors, respectively.
Keywor ds: apple tree; soil surface mulch; photosynthetic rate; transpiration rate; physiological ecol ogy
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