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The Water Use Effeciency of the Goldspur Apple Tree
WANG Ke—Qinl WANG Bin-Rui ? WANG Zhen—Hongl 1. Southwest Forestry College. Kunming

100083 China 2. Beijing Forestry University Beijing 730070 China . Acta Ecologica Sinica 2002 22 5 723~728.
Abstract After measuring the photosynthetic rate and transpiration rate of the leaves of seven-year field and two-
year potted Malus pumila CV . Goldspur under different soil water and illumination conditions together with
the calculation of water use efficiency  WUE  the result showed that because photosynthetically active radiation
PAR and soil water content SWC affected the photosynthetic rate and transpiration rate of Goldspur they
thus influenced WUE'. The response of WUE to different illumination conditions had some relation to the soil
water. When water stress existed under different SWC conditions WUE would change greatly with PAR.
When SWC was approximately 10% 50% of field capacity - FC  the maximum WUE was the highest among
all the soil water treatment and reached about 230 pmolCO, gH,O. When the water supply was adequate SWC
>15%  the maximum was only about 160 pmolCO, gH,O. The differences among SWC levels were not
obvious and the simulated curves almost overlapped although WUE decreased slowly after reaching the
maximum. This showed that when severe water stress existed because photoinhibition occurred earlier and
severely influenced photosynthesis it made the decrease rate of photosynthetic rate faster than that of
transpiration rate. The phenomenon of rapid decrease of WUE occurred when PAR was not high and severely
influenced the increase of WUE.
With different SWC condition WUE would change and this change was related to the illumination
conditions. Under weak light PAR <500 pmol m* s the maximum WUE was relatively low and after it
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reached the maximum the decrease rate was comparatively high together with the increase of SWC. Under
strong light PAR>1000 pmol m* s due to the photoinhibition the maximum WUE was also relatively
low and the higher the light intensity was the higher SWC was when the maximum occurred. WUE was the
highest within the scope of 500 < PAR < 1000 pmol m* s . Although WUE reached the maximum when
SWC was 8% ~10% trees were in severe water stress at this point and the photosynthetic rate was relatively
low. The highest point of WUE couldn’ t be regarded as the basis of the determination of the optimum SWC.
We should combine WUE with Pn and take the value of SWC that corresponded to the turning point of water
response curve of Pn as the optimum water supply index. The curvature was the largest when SWC was about
14% and WUE was about 165 pumolCO, gH,O which didn’ t greatly differ from the maximum.
Because the soil water condition determined the values of stomatal resistance RS and leal water potential
¥, RS and ¥, also had an influence on WUE. When RS and ¥; were 2.0 s cm and — 3.0 MPa
respectively WUE' was the highest but Pn was relatively low which was not good for the normal growth and
fruitage of trees. From the overall consideration of WUE Pn and Tr the scopes of RS and ¥ should be 2~
6s cmand —2.1~ —1.65 MPa respectively in order to guarantee the normal photosynthesis of Goldspur and
improve WUE . The scope of the corresponding SWC was 11% ~15% which was equal to 55% ~75% of FC
and this scope could be used as a theoretical index of field water supply of Goldspur .

Key words water use efficiency photosynthetically active radiation soil moisture
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Fig.2 The variation of water use efficiency with photosynthetically active radiation under different soil moisture
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Fig.4 The variation of water use efficiency with soil moisture under different photosynthetically active radiation
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Fig.5 The variation of water use efficiency with stomatal resistance
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Fig.6 The variation of water use efficiency with leaf water potential
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