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Abstract: Alnus nepalensis is one of dominant tree species in the water source area of Yuanyang terrace. As a fast-grow-
ing tree species, it has been the important firewood forests and economic forests to local residents. Water constrains its
vegetation growth and geographic distribution. In SPAC system, forest vegetation as the main body of forest ecological
system and dominate the redistribution of water resources, its absorption of moisture and water utilization change will di-
rectly affect the water cycle of forest ecosystem. We conducted this study from May to Novernber of 2014, with accumula-

tive rainfall 1262 mm. The groundwater in the study area of 8 D values ranged from —71%o to —53%o0,8"0 values ranged
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from —10.6%o0 to —=7.0%o, less affected by environmental factors, basically remained stable; In this paper, A. nepalensis
roots absorbed water from all the water sources and transport in the xylem water did not occur isotopic fractionation char-
acteristic. We combined with the soil moisture content, the water utilization sources of A. nepalensis mainly came from 40
cm soil layer in dry season and 0—60 cm in rainy season to analyze the A. nepalensis water utilization strategies by com-
parison with the 8 D values of xylem water and soil water, with hydrogen and oxygen stable isotope techniques. The re-
sults of quantify analysis its water sources with multivariate linear mixed model of Isosource software showed that A. ne-
palensis had a wide distribution of water source, both the soil water and groundwater had contribution, 0-60 cm soil wa-
ter was important water sources in the rainy season, and after raining most of the water source from 0-10 cm soil mois-
ture, the proportion was 66%—73% ; Other main water source from 40—-60 cm soil water, contribution rate was as high as
73% ;1n the dry season, A. nepalensis utilize groundwater proportion was higher, the proportion was 18% —68%. Water
constrained vegetation growth and geographic distribution. In SPAC system, forest vegetation as the main body of forest
ecological system and dominate the redistribution of water resources, its absorption of moisture and water utilization
change would directly affect the water cycle of forest ecosystem. This analysis on A. nepalensis water utilization sources
from soil water and shallow ground water in different time scales, provides a basic model water utilization of dominant
tree species in Yuanyang terrace, more accurated understanding of the water source of dominant tree species in different
forest types, and necessary theoretical basis for management the terrace forest ecosystem and develop sustainable terrace
in Yuanyang.

Key words; Yuanyang terrace, Alnus nepalensis, hydrogen and oxygen isotope, soil water, water utilization sources
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Fig. 6 Root dry biomass of Alnus nepalensis
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Fig. 7 Variations of 38D values of xylem water and 8D values of soil water
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FHERE 40 em DL b AU BTlk A 1) —35 43 K
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KEAF KA PET 0~10 em 193K A3, X H T 7K
IR 3R AR, Ak R R 2 58K 5y, BT
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Table 1  Proportions of feasible water sources (%)
VAL AR B A L]
v Water uptake proportions of
ARG AR potential sources
Water source
2014- 2017- 2014- 2014-
05-16 07-12 08-11 11-14
0-10 0.5 66 0.1 0.1
M (0~46) (66~73) (0~58) (0~49)
0.5 2.9 3.1 0.3
10~20em ) 96) (0~26) (0~42) (0~74)
1.1 7.1 35.5 2.6
Lapk 207H0m o (0-55) (0-31) (0~54) (0~60)
Soil water 27.4 7.2 375 20.7
40~60em ) 80y (0~29) (0~73) (0~57)
7.3 0.9 10.1 9.6
60~80em () 42y (0~24) (0~59) (0~27)
12.4 15.6 9.9 9.9
80~100em 754y (0~32) (0~53) (0~28)
K 50.8 0.3 3.8 56.8
Ground water (0~69) (0~22) (0~51) (18~68)
TE: BUE P E (B/ME ~BoRE) .
Note: Values were mean ( min—max ).
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