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Effects of Nitrogen and Phosphorus Additions on Leaf Litter Decomposition and
Soil Biochemical Characteristics in an Acacia mangium Plantation

SHE Han-ji, CAI Jin-huan, XUE Li, ZHENG Xin-ying
(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, Guangdong, China)

Abstract ; [ Objective | To study the effects of nitrogen and phosphorus additions on leaf litter decomposition, nutri-
ent dynamics and soil biochemical characteristics during the decomposition process in a Acacia mangium plantation
in order to understand the mechanism of influence of nitrogen and phosphorus on leaf litter decomposition of A. man-
gium and forest soil nutrient management. | Method ] Leaf litter decomposition of the A. mangium plantation in Yu-
nyong Forest Farm was investigated using litter bag method. N and P additions were designed in four treatments: the
control, N addition (N 10 g » m~*), P addition (P 5g + m™*), and N + P addition (N 10g * m > +P 5g - m*).
It was sampled in a three-month interval and then the remaining leaf litter and N, P, K contents were analyzed.
[Result | The N, P and N + P additions improved leaf litter decomposition. The N content of leaf litter with the four
treatments remained stable. The P content of leaf litter with P and N + P additions tended to increase and were grea-
ter than their initial value during litter decomposition process. The K content of leaf litter with the four treatments
changed irregularly. The N, P and N + P additions significantly increased soil organic matter and total N contents
and improved activities of soil urease, acid phosphatase and catalase. [ Conclusion] N, P and N + P additions ac-

celerated leaf litter decomposition of the A. mangium, which improved the nutrient cycling of A. mangium planta-
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Tablel General characteristics of the experimental stand
Ay S a[0] YWE Y 4E Mean diameter 344 E Mean i Crown AR 3 FEM T A B

Stand Aspect Slope/(°)  in breast height/cm  tree height /m diameter/m  Canopy density Main undergrowth
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Fig. 1 Change of remaining weight during leaf litter decomposition

in the A. mangium woodland
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Fig. 3 Change of P concentration during leaf litter decomposition

in the A. mangium woodland
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Table 2 Soil chemical properties of A. mangium woodland

b AHLE Organic 4, Total 4 Total 44 Total 345 Available %L Available 45 %44 Available
Treatment matter/ nitrogen/ phosphorus/ potassium/ nitrogen/ phosphorus/ potassium/
(g-kg™)  (g-ke™')  (g-kg™h) (g-kg™") (mg-kg™')  (mg-kg™')  (mg-kg™')
CK 15.17 £0.28¢  0.80 +£0.02¢ 0.17 £0.0lab 34.45 +0.64a  77.83 +0.89b 0.59 £0.05d  67.34 +0.58¢
Jii N N treatment 18.19 £0.25b  0.87 £0.01b 0. 15 +0.00b 33.85+£0.30a 114.81 £3.39a 0.70 £0.03c¢  63.78 +0.36d
Jii P N treatment 19.59 £0.36a 0.88 £0.01b 0.19 £0.01a 34.08 £0.33a 109.14 £0.90ab  2.34 £0.05b  77.49 £0.44b
Jifi N+ P N +P treatment 19.99 £0.16a 1.06+0.04a 0.18 £0.01a 33.29 £0.08a 119.28 +1.36a 2.67+0.02a 84.19 +0.78a
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Table 3 Soil enzyme activities of A. mangium woodland

iR T UK R A7E).
AbFE Treatment . -1 . _1 -1
Urease NH, * = N/(mg - kg™ ) Acid phosphatase P50,/ (mg - kg ™) CatalaseKMnO,/(mL - g ™)
XfHE CK 156.03 +£3.35¢ 261.97 £1.58d 1.08 £0.02¢
Jifi N N treatment 183.93 +£2.25b 273.33 £2.62¢ 1.29 £0.02b
Jifi PN treatment 208.87 +1.72a 292.90 +1.58b 1.32 £0.01b
Jiti N+ P N + P treatment 179.63 +2.25b 308.80 £1.57a 1.53 £0.02a
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