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Biochemical characters of forest soils at Wuyishan Mountain. Zhuang T iecheng, Zhang Yubin, Lin Peng ( Depart-
ment of Biology, Xiamen University, Xiamen 361005) and Chen Renhua ( Administrative Bureau of Wuyishan

Natural Reserve, Wuyishan 354315).-Chin. J. Appl. Ecol., 1999,10(3): 283~ 285.

Studies on the biochemical characters of forest soils in Wuyishan Mt. Natural Reserve show that the rates of soil respt
ration, cellular decomposition and nitrification differed obviously with habitats. Soils under broad-leaved evergreen for-
est ( Castanopsis eyret) at Xianfengling had higher rates than those under moso bamboo forest ( Phyllostachys heterocy-
ca var. pubescens) at Dazhulan. The three rates at each habitat also significantly differed with microhabitats: for res-
piration rate, litter layer> humus layer> soil layer; and for nitrificat ion rate, soil layer> litter layer> humus layer; for
cellular decomposition rate, humus layer> litter layer> soil layer. Among the three rates at each hibitat, there existed
a definite relationship between respirat ion rate and cellular decomposition rate, w hile the nitrification rate was indepen-
dent of the other two. The activities of sucrase, celluase and proteinase varied with different habitats, which were
higher at Dazhulan t han at Xianfengling, and decreased with increasing soil depth. Among the three enzymes, sucrase

had the highest activity at all microhabitats, and the variation of its activity was greater.
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1
Table 1 Major ecological features of investigated plots

Plots Elevation ~ Slope M ean annual Mean annual Relative  Majr vegetation Total biomass Litter
(m) ®) temperature rainfall humidity (g* m~ 2dw) production
(<) (mm) (%) (g m” *dw)
iv 1200 16~ 24 11~ 13 2200 < 80 Castanopsis eyrei 40728. 1 379.2
®© 900 0~ 5 13~ 18 2000 78~ 80 Phyllostachysa heterocycla var. pubescens 13355.4 129.9
v, X angfengling, (. Dazhulan. T he same below .
2 [7
Table 2 Physic and chemical characters and composition of heterotrophic microbes in the plots
: N pH
Plots  Soil type Topsoil M echanical Organ ic Total N Counts of the Bacteria Actine- Mold
thickness  composition: matter (%) heterotrophic (% 10° myces (x10°
(‘cm) clay particle (%) microbes nd g~! (x10%nd*  indeg !
(< 0.002) (X 10%ind dry soil) ¢ diy dry soil)
g~ ldry soll) soil)
iv Yellow earth 0~ 10 8.2~ 17.2 8~ 14 0.3~ 0.7 4.2~ 4.5 24.93 23 1 1.2
©® Yellow red earth 0~ 10 19.2~ 32.2 5~9 0.25~ 0.38 4.0~ 4.5 36. 09 35 0.4 0.7
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3 ’ Table 4 Intensity of biochemical action in different microhabitats
Table 3 Intensity of biochemical action in the soil of different sites M icrohabit at Respiation C ellular Nitrification
(CO,mg"20g~ '  decomposition  (mg* g~ 'soi
Plots Respiration Cellular decomposition Nitrification soils d™ 1) (mg* g~ 'soil* 15d™ 1)
(COomge 20g™ ! (mgeg ! (mgeg™! 10d-")
' soilt d” ) soil 10d” ) soil 154" 1) Litter layer 40. 83 2.33 3.20
iv 5.49 1.87 5.20 Humic layer 15.20 3.50 2.23
© 4.00 1.40 3.57 Soil layer 2.78 1.60 6.74
vl ® 1.370 1 1.340) 1 1.48001 Ratio 14.7(15.5001.0 1.5002.2001.0 1.4001.0003.0
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Table 6 Soil-enzyme activity in different microhabitats ( mg* g~ ! soil *
( ; ) 24h-1)
2
M icrohabit at Sucrase Cellulase Proteinase
Litter layer 8.89 2.80 0.28
P Humic layer 7.35 1. 30 0.12
pH Soil layer 5.05 0. 40 0.07
Ratio 1.8001.5001 7003.3001 401.701
N PK . 3 ,
[2,5,6,11] , 3
’ -1 -1 '
5.17mg*g “soil* 24h 0.95mg*
3 g™ 'soil* 24h™ !, 0. 16mg* g™ 'soil*24h™ .
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Table 5 Soil-enzyme activity in different habitats(mg g~ 'soil* 24h™ 1)
2
Plots Sucrase Cellulase Protease R
v 1.25 0.20 0. 06 .
€] 8.84 0. 60 0.07 ’ >
ivD @ 107 103 101.2
2
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Table 7 Comparison for active intensity of three enzymes
Enzyme type Samples Total M ean Standard ~ Standard
> x deriation error
1 2 3 4 5 6 7 8 9 10 5 Sx
Sucrase 8.8 7.35 550 1.25 8.84 805 1.30 7.05 2.00 1.50 51.73 5.17 3.27 1.03
Cellulase 2.80 1.30 0.40 0.20 0.60 0.15 0.50 2.00 1.20 0.30 9.45 0.95 0.61 0.19
Protease 0.28 0.12 0.07 0.06 0.07 0.04 0.02 0.15 0.06 0.11 1.11 0.16 0.33 0. 10
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