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Characteristics and Impacting Factors of Litter Fall and Soil Nutrients in Coastal Protection

Forests of Casuarina equisetifolia in Humid and Semi-Arid Regions

YANG Bin.HAO Qing-yu’
(Key Laboratory for Ecology of Tropical Islands,Ministry of Education sKey Laboratory of Tropical Animal and Plant Ecology of
Hainan Province sCollege of Life Sciences s Hainan Normal University s Haikou 571158, Hainan s China )

Abstract: Forest litter fall is the main carrier of material cycle and energy flow,and plays an important role
in promoting nutrient cycle in forest ecosystem. Revealing the relationship between soil nutrient changes
and litter falls is helpful to better understand the mechanism of carbon cycle,and nitrogen, phosphorus and
potassium cycle in forest ecosystem. In this study, the spatial distribution characteristics of litter falls and
soil nutrients,and impacting factors of soil nutrients in the coastal protection forests of Casuarina equiseti-
folia (CPFC) in Hainan Island were studied by setting 71 temporary sample plots, with typical sampling
method. The results showed that 1) the litter fall accumulation of C. equiseti folia was large,with an aver-
age amount of 2.74 kg * m * and a maximum amount of 10. 09 kg « m ™ *, respectively. The litter fall de-
composition was slow,and the average mass ratio of semi-decomposed litter fall was 72. 2%. 2) Soil pH,
organic matter content,ammonium nitrogen,available phosphorus and rapidly available potassium all var-

ied greatly among different regions,with the ranges of 4. 83—9.51,0.30% —3.61%,2.26—49. 43,2. 92—
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342.55 and 3.36—111. 93 mg * kg *,respectively. 3) Organic matter,rapidly available potassium and alka-
li-hydrolyzable nitrogen in the CPFC were all deficient in general,in which sample plots under the nutrient
deficiency accounted for more than 88. 7%. The available phosphorus was more abundant,78. 8% of sample
plots were found in medium or above level. 4) There were significant correlations between soil nutrients
and litter falls,soil pH and climate regions. Rapidly available potassium was negatively correlated with the
thickness of litter falls and the weight of semi-decomposed litter falls, while the ammonia nitrogen was pos-
itively correlated with the thickness of litter falls. There was a significant negative correlation between the
ammonium nitrogen and pH,and a significant positive correlation between the available phosphorus and
pH. The soil organic matter and ammonium nitrogen in humid region were significantly higher than those
in semi-arid region,but there was no significant difference in the available phosphorus and rapidly available
potassium. Although soil nutrients and litter fall accumulation had a certain correlation,a large amount of
accumulated litter falls did not significantly improve the poor soil condition of coastal sandy soil. The rea-

son may be related to several factors, such as the utilization of soil nutrients was more than litter return

due to the rapidly growth of C. equiseti folia ssand leaching,slow litter decomposition,etc.
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Table 1 Stand structure, litter fall accumulation and soil main nutrient content of the coastal protection
forests of Casuarina equisetifolia (CPFC)
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Fig. 3 Relationship between different amounts of current accumulated litter fall and soil organic matter,

ammonium nitrogen and available phosphorus
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Fig.5 Comparison of soil nutrient elements of organic matter and ammoniacal nitrogenin different dry and wet climate regions
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