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Temporal dynamics and influencing factors of leaf respiration for three temperate

tree species

WANG Zhaoguo, WANG Chuankuan *
Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract: To understand the factors influencing seasonal variation in leaf respiration ( R, ), the leaf gas exchange
characteristics and related leaf traits were examined for three tree species in northeastern China. The species were Korean
pine ( Pinus koraiensis) , Mongolian pine ( P. sylvestris var. mongolica) and white birch ( Betula platyphylla). The R,

net photosynthetic rate, and air temperature (T, ) were measured in situ with an infrared gas exchange analyzer ( LI-6400

air

IRGA) twice per month throughout the growing season in 2011 (from April to October for the pines; from June to
September for the birch). Specific leaf area (SLA) was calculated from oven—dried leaf weight and projected leaf area;
nonstructural carbohydrates ( NSC) concentrations were determined by a modified phenol —sulfuric acid method; and leaf
nitrogen concentrations were measured by the Kjeldahl method. A stepwise multiple regression procedure was applied to
explore the relationships between R, and leaf traits. The area-based R (R, ,.,) of Korean pine and Mongolian pine peaked

in early and late growing seasons, while the R, of white birch declined gradually with the growing season proceeding. The

L-area

ratio of R, to total photosynthesis and leaf trait parameters (i. e., soluble sugar concentration, starch concentration,

L-area
SLA, leaf nitrogen concentration) also exhibited seasonal variations for the three species. The R, . of pines were positively

correlated with T, , while that of the birch was not. The mass-based R, (R, ,..) of the three tree species, however, were all

air 9 L-mass

positively related with T, in an exponential function. The leaf trait parameters affecting the R, varied with species, and the
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soluble sugars concentration significantly influenced the R, for all the species. These results suggest that seasonal variation

in R, jointly controlled by growth rhythm, temperature and leaf traits.

Key Words: temperature; leaf respiration; specific leaf area; nonstructural carbohydrates; gas exchange
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Fig. 1 Seasonal variation in area-based (R, . ) and mass-based leaf respiration rates (R, .. ), net photosynthetic rates ( Py ), and

R irea/ (R yeat Py ) for Korean pine (Pk), Mongolian pine (Ps) and white birch (Bp) (MeantSD) (n=4)
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Table1 Air temperature coefficients of area-based (R, ., ) and mass-based leaf respiration rates (R, .. ) for the three tree species ((Q,,, mean
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FP Species Ry wea=Tair Ry s =T
ZIHA P. koraiensis 1.51 (0.32) 1.78 (0.52)
W T P. sylvestris 1.25 (0.03) 1.33 (0.04)
FI#E B. platyphylla 1.42 (0.48) 1.88 (0.78)
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Fig. 3 Seasonal variation in specific leaf area (SLA), area-based (N, ) and mass-based concentrations of leaf nitrogen (N, . ) for

Korean pine ( Pk), Mongolian pine (Ps) and white birch (Bp) (MeanSD) (n=4)
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Fig.4 The relationship between the area-based (R, ., ) or mass-based leaf respiration rates (R, .. ) and air temperature (7, ) for

Korean pine ( Pk), Mongolian pine ( Ps) and white birch (Bp)
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