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Abstract: In this paper, Mizhi County, a typical example of hill-gully region in the Loess Plateau, was selected as the study area
to analyze the water balance and evapotranspiration characteristics of apple forestland. The purpose was to understand correctly and
evaluate the eco-hydrological effect of apple forest. A thermal dissipation probe (TDP) and micro-lysimeter were used to measure
various components of evapotranspiration such as plant transpiration and soil evaporation, and canopy interception was calculated
by water balance formula. This study analyzed the relationship between meteorological factors and transpiration rate, evaluated
condition of the evapotranspiration of 7-years apple forest. The results show that the average daily transpiration rate in the different
growth periods ranked in the order of fruit growth period> fruit coloring stage>new shoots growth and young fruit growth period>

germination and flowering period. The time of peak which the transpiration rate reached at different growth stages was different at
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the hour scale. Under the different weather conditions, the main meteorological factors affecting the transpiration rate of apple

forest were solar radiation and air temperature, and the transpiration in sunny days were significantly larger than that of the rainy

days. The main periods of water consumption of apple trees were fruit growth period and fruit coloring period. Precipitation shows

significant lagging effect on transpiration. The contribution of plant transpiration, soil evaporation and canopy interception to

evapotranspiration in the apple forestland ranked in the order of 58.9% >26.8% >14.3%, respectively. During the experiment

period, the precipitation was more than the evapotranspiration, and the water of apple forest was surplus. The water management

of apple forest should be strengthened in germination and flowering period, new shoots growth and young fruit growth periods.

Key words: the hilly appleforest; transpiration rate; evapotranspiration characteristics; TDP; hydrogeololgy.
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Fig.2 Dynamics of apple tree transpiration as affected by weather conditions
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Table 1 Pearson correlation coefficient of evapotranspiration
rate to meteorological factors under different weather
conditions
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Fig.3 Variation of evapotranspiration and meteorological factors under different weather conditions
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Table 3 The observed canopy interception of apple trees during growth season

. T./P F/P I./P
Aty Fif 1 4t P(mm) ZF 355 W T,(mm) BT 223 F (mm) Sk J2 B T (mm)

(%) () (%)
4 13.2 11.2 0.1 1.8 85.1 1.0 13.9
5 30.2 25.6 0.2 4.3 85.0 0.8 14.2
6 45.7 36.2 0.4 9.0 79.3 0.9 19.8
7 130.3 116.4 12.7 89.4 0.9 9.8
8 56.5 49.2 0.7 6.6 87.1 1.2 11.6
9 22.5 18.4 0.1 3.9 81.9 0.6 17.5

Bt 298.3 257.1 2.8 38.4 / / /

T T/ PERR G R ARG NGERTE0Y 1170 LU s o/ PR T 2800 (5 MRS N ) 7T 03 L5 1/ PRSI A B i MO N R B 1 23 L
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NI 2R R B R (2013) IR ST 45 SR — 8. 7
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