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Eco-hydrological effects of litter layer in typical plantations
forests in central Yunnan

SONG Guocang'?, YAN Shilin*, YU Fuke*, MAO Chuanliang*, YU Xiao', YANG Yao', HUANG Xinhui'

( 1. School of Soil and Water Conservation, Southwest Forestry University, Kunming 650244, Yunnan, China;
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International Rivers and Eco-security, Yunnan University, Kunming 650500, Yunnan, China; 4. College of Ecology and

Environmental Sciences, Yunnan University, Kunming 650500, Yunnan, China)

Abstract: [Objective] Quantitatively evaluate the eco-hydrological effects of litter layer of typical plantations
in central Yunnan, is aimed to provide theoretical basis for plantation water storage capacity and realizing forest
ecosystem sustainable management. [Method] With 3 typical plantations (over-matured Eucalyptus benthamil,
over-matured Pinus armandii, medium-aged E. benthamil) selected as the research objects, field investigation,
indoor immersion experiment, water loss experiment and laboratory rainfall simulation experimental analysis

was conducted of the eco-hydrological effects in plantation. [Result] (1) The total litter stocks range of typical
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plantations in central Yunnan is 13.07-16.84 t-hm?, and over-matured P. armandii>> medium-aged E.
benthamil> over-matured E. benthamil. The total thickness of over-matured Eucalyptus benthamil in the 3
kinds of plantation forests was significantly greater than that of medium-aged E. benthamil. (2) The natural
moisture content of litter in three types of plantations ranged from 42.28%—78.51%. Both indoor soaking
experiments and artificial rainfall simulation tests demonstrated that the water-holding capacity of the litter,
and over-matured P. armandii>medium-aged E. benthamil> over-matured E. benthamil. The impact of rainfall
intensity on the litter's water-holding performance was not significant. (3) The cumulative water uptake (loss) of
litter in each forest type was a logarithmic function with time, and the rate of water uptake (loss) was a power
function with time. (4) The 3 typical stands water loss process of litter was a change process from rapid water
loss to slow water loss and then to gradual non-water loss, which better reflected the water holding capacity of
litter. [Conclusion] The results of laboratory rainfall simulation and litter indoor immersion experiments were
consistent, the natural water content and water-holding (interception) performance of the over-matured E.
benthamil are the minimum. Based on the water holding capacity and evaporation of litter of 3 typical
plantations in central Yunnan, it is suggested that the area of over-matured Fucalyptus spp. forest should be
appropriately reduced and the planting proportion of P. armandii should be increased from the aspect of water
conservation. [Ch, 5 fig. 3 tab. 29 ref.]

Key words: typical plantation; litter layer; rainfall interception; water holding capacity; eco-hydrological

effects
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Table 1 General information of each plot for plantation
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Table 2 Litter layer thickness and storage of typical plantation
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Figure 2 Change of water-holding and absorption rate of litter non-decomposed layer and semi-decomposed layer
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Figure 3 Rainfall interception and different rainfall capacity of litter non-decomposed layer and semi-decomposed layer
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Figure 4 Rainfall interception and different rainfall process of litter non-decomposed layer and semi-decomposed layer
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Figure 5 Water loss process and water loss rate of litter non-decomposed layer and semi-decomposed layer
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