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Abstract; Soil microbial respiration and its entropy, as a sensitive indicator of soil nutrient variation, are usually used to
evaluate the microbial carbon use efficiency and soil carbon concentration variation. In this present study, the effects of
forest conversion on microbial carbon use efficiency was studied by comparing differences of soil microbial respiration rate ,
microbial biomass carbon, microbial entropy, and metabolic entropy between Castanopsis carlessi natural forest ( NF) and
Pinus massoniana Lamb. plantation (PM) and Cunninghamia lanceolata Lamb. Plantation ( CL). The results showed that
(1) the soil microbial respiration rate in 0—10 c¢cm of PM was 32% higher than that of NF. The soil microbial respiration
rate in 10—20 cm of PM and CL were 26% and 24% lower than those of NF, respectively ( P<0.05). The microbial
respiration rate in 20—40 cm and 40—60 cm soil layer of NF were 50% and 43% higher than that of PM. (2) Soil
microbial biomass carbon (MBC) in 0—10 cm of PM and CL were 19% and 40% lower than those of NF | respectively ( P<
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0.05). The MBC in 10—20 cm of PM was 29% higher than that of NF (P<0.05). (3) Soil microbial entropy in 0—10 c¢m
of CL and PM were not significantly different from that in the natural forest. It decreased 51% and 71% in 20—40 cm,
52% and 66% in 40—60 cm (P<0.05). Effects of forest conversion on metabolic entropy could only be found in 0—10 cm
soil layer but not subsurface layer. The metabolic entropy in PM and CL 38% and 29% higher than that of NF, respectively
(P<0.05). In conclusion, the forest conversion decreased the soil microbial carbon use efficiency in the surface layer, the

ratio of labile to total carbon pool in the surface layer, and availability of organic carbon.

Key Words: forest conversion; soil microbial respiration; microbial entropy; metabolic entropy
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Table 1 Soil properties of the test site
AL ATEEA LA

e j:fﬁe??%r;% Efﬂw& B gﬂﬁiﬁi Dissolved Dissolved éﬁk%@ W
Stand type Sol organic C/ Total N/ biomass/ organic orgamic Moisture pH
depth/cm (/ke) (g/kg) (/m?) carbon/ Nitrogen/ content/ %
(mg/kg) (mg/kg)
KAEERIRM 0—10 50.10+2.44Aa 2.74+0.10Aa  191.05£23.52Aa 164.00+34.28Aa  3.61+1.09Ab 42.00+2.71Aa 4.08+0.1Ab
Castanopsis carlessi 10—20 26.97+2.36Ba 1.47+0.04Ba 63.30+7.36Ba 24.00+2.95Ba 0.72+0.12Ba 30.00+1.02Ba 4.10+0.08Ba
natural forest 20—40 15.58+1.83Ca 1.54+0.05Ba 44.27+5.65Ca  20.00+3.2Ba 0.49+0.07Ca 28.00+0.81Ba 3.78+0.06Ba
40—60 8.38+0.90Da 1.22+0.10Ba 29.51£2.79Ca  18.00+4.63Ba 0.28+0.06Da 12.00+£1.95Ca 3.65+0.08Bb
FEARNTAH 0—10 20.86+1.28Ab 1.28+0.07Ab  122.71+15.31Ac 122.96+18.25Ab  3.70+0.21Aa 32.00£0.39Ab 4.52+0.08Aa
Cunninghamia lanceolata ~ 10—20 11.70+1.21Bb 0.85+0.09Bb  103.68+12.13Bb  28.00+2.55Ba 0.72+0.16Ba 25.00+1.13Bb 4.35+0.04Aa
Lamb. plantation 20—40 9.67+0.45Bb 0.63+0.02Bh 98.25£10.47Bb  22.00+5.62Ba 0.35+0.09CB 23.00+2.86Bb 4.00£0.1Aa
40—60 6.23+1.10Ca 0.62+0.06Bh 68.73£8.19Ch  15.00£2.11Ch 0.20+0.05Db 12.00+1.90Ca 3.60+0.08Bb
LM AT 0—10 15.51£1.30Ac¢ 1.13+£0.09Ab  150.09+£17.35Ab  34.34+2.98Ab 1.18+0.14Ba 35.00+£2.92Ab 4.47+0.04Aa
Pinusmassoniana 10—20 7.84+0.71Bc 0.75+0.20Bh 41.68+5.22Ba  10.78+0.85Bh 0.51+0.09Bb 31.00+1.39Aa 4.39+0.05Aa
Lamb. plantation 20—40 5.50+0.68Bc 1.33£0.05Aa 25.24+3.10Cc 8.40+0.03Bb 0.19+0.03Ch 18.00+£0.95Bh 3.92+0.04Ba

40—60 4.02£022Bb  0.98+0.03Aa  20.97£5.30Ca  7.90x0.46Bc  0.12:0.04Cb  12.00+1.10Ba 3.85:£0.06Ba
U AR PR A TR bR G R AR S FRFR AR A 22225 B35 (P<0.05) , ANIAVNG TR [ LB A R 25 183 (P<0.05)

TRl I R 2 RS SRR R T L AR SE AR A BRI B 3 AN TAT RS T 4 10 ¢ B
CE TR, B O R FLAL LUE TR IR LGB R, 7E 22°C B9 JC BRI SR AR 3% 10 h, (i HE
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