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Characteristics of Soil Organic Carbon and Microbial Biomass Carbon
and Nitrogen in Eucalyptus grandis Plantations with Different Densities

XIANG Yuanbin, HUANG Congde”* ,HU Tingxing, TU Lihua, LI Renhong, YAN Zhen,PU Mei

(College of Forestry,Sichuan Agricultural University, Laboratory of Forestry Ecology Engineering, the Provincial Key Laboratory

of Sichuan Province, Ya’an, Sichuan 625014, China)

Abstract: With in situ experiment, the soil organic carbon (SOC) , microbial biomass carbon (MBC) and mi-
crobial biomass nitrogen (MBN) were analyzed in Eucalyptus grandis plantations with different stand
densities(A1:833 tree « hm *,A2:1 333 tree « hm * and A3:2 222 tree « hm ?) in Rainy Area of Western
China. The results were given as follows:; (1) SOC in every stand with different densities were higher in
summer and autumn,lower in spring and winter, but seasonal changes was relatively stable. The annual av-
erage SOC was 22.54 g+ kg '(A1),19.76 g+ kg '(A2),16.84 g +» kg ' (A3),and the difference between
the density reached significant level; (2) MBC and MBN exhibited a clear seasonal pattern in every stand
with different densities,the same as the SOC, with the increase of the density,soil microbial biomass carbon
and nitrogen content were less; (3) The fluctuations of microbial quotient were slightly in the plantations
with different densities. The microbial quotient fluctuated between 2. 30%—2. 44% (A1),2.14%—2.39%
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(A2) and 2.47%—2.69% (A3) ,respectively. (4) The part of MBC(N) with SOC,available N(P,K) had a
significant relation in different densities (P<C0. 05). Consequently, the seasonal changes of the E. grandis
plantation SOC, MBC, MBN and the microbial quotient were relatively stable,but the different stand densi-

ty had a significant effect on them,and with the increase of density,the content of soil organic carbon,mi-

crobial biomass carbon and nitrogen decreased in Rainy Area of West China.

Key words: Eucalyptus grandis plantation;soil organic carbon;soil microbial biomass carbon;soil microbial

biomass nitrogen
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Table 1 Soil nutrient content from 0~20 cm soil layer in different densities
o D&.JE 2R A g Ak X A
Code ensity Total N Available N TOtfil P Available P Total K Available K
/(tree » hm—?) /(g/kg) /(mg/kg) /(g/kg) /(mg/kg) /(g/kg) /(mg/kg)
Al 833 0.93 8.23 0.25 86.52 15. 67 68.35
A2 1333 0.88 8.06 0.24 88.32 14.32 67.84
A3 2222 0.96 8.19 0.24 86. 64 15. 44 69. 06
R3 FEAZEEERAIAMEVEVER RXERELTEFS KSTHBEXRY
Table 3 Correlation coefficients between soil microbial biomass C,soil microbial biomass N, soil
nutrients and soil water in different stand densities of E. grandis plantations
MR MM A 5 HLBR KA Ak A pH iy
Stand density MBN SOC Available N Available P Available K Water
MBC 0.924 8"~ 0.865 7" 0.875 4" 0.9821** 0.854 1" 0.565 4 0.435 2
Al MBN 0.756 3"~ 0.9756"* 0,743 5~ 0.863 5" % 0.513 2 0.372 3
MBC 0.863 2" 0.7356" " 0.657 4% 0.842 6" 0.912 4 0.753 6" 0.375 2
Az MBN 0.924 5+~ 0.897 2%~ 0.983 6"~ 0.824 5~ 0.621 4~ 0.587 1
) MBC 0.856 3~ 0.732 5" 0.983 5" 0.8325" 0.5213 0.536 2 0.485 2
A MBN 0.821 4%~ 0.953 6"~ 0.467 2 0.8325" 0.4215 0.562 4
o B % AP PIFIRTE 0,05 10,01 KT AL B (n=3),
Note: * and * % stand for significant correlation at 0, 05 and 0, 01 level,respectively(n=3).
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