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Soil carbon effluxes of threemajor vegetation types in D inghushan

Biogphere Reserve
Y| Zhi-Gang, Y I W eiiM in", ZHOU Guo-Yi, ZHOU L i-Xia, ZHAN G DeQiang, DNG
M ingM ao (South China Institute o Botany, Chinese A cadeny & Sciences, Guangzhou 510650, China). Acta
Ecologica Sinica, 2003, 23(8): 1673 1678
Abstract: Soil regiration is traditionally considered to be mportant because it is an index of =il microbial
activity and il fertility. Recent years, trenendous worldw ide attention has al been paid on il
regiration because it is recognized as themajor il carbon efflux and one of the key componentsof carbon
cycle in terrestrial ecosystans In order to illustrate the patterns and mpacts of global change, it is
essential to measure the il repiration

In China, studieson il regiration and forest carbon budget has been carried out only under some
vegetation types such as tenperate forests in Beijing, tropical forests of Jianfengling in Hainan, L e/mus
chinesis grassland in northeastern China and east mid-subtropical in China However, il repiration

under low subtropical forests of China has not been well documented 0 that it has prevented us from
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understanding the contribution of il regiration of this region to global carbon budget In the present
study, threemajor forestsof D inghushan B ioghere Reservew hich located at the low subtropicsof China
w ere selected to measure the il regiration and to correlate it to il microbial biomass, il tenperature
and moisture Threemajor forests selected w eremonsoon evergreen broadleaf forest, Pine and broad-leaf
mixed forest and pine forest w hich represented a succession series in D inghushan B iophere Reserve

A nnual mean il regpiration rate of monsoon evergreen broadleaf forest, Pine and broad-leaf mixed
forest and pine forest were 477 9, 435.4 and 429.6 mgCO2- m” -
showed a similar pattern to il temperature Soil microbial biomass showed the sane trend as il

h' ', repectively Soil regpiration

regiration, which was the highest for monsoon evergreen broadleaf forest and low est for pine forest

Faster turnover ratesof il carbon and other elenentsw ith high soil microbial biomassm ight be essential

for sustaining the health of an ecosystan. Themetabolic quotient (ng CO2-C+- g 'Cmic: h™*) from low

to highwas monsoon evergreen broadleaf forest (0.58 0.60) < Pine and broad-leaf mixed forest (0. 92
1.00) < pine forest (1.30 1.35), indicated that the carbon utilization efficiency of il microbes in

monsoon evergreen broadleaf forest w as higher than that in mixed forest and pine forest

Key words D inghushan Biophere Reserve, main vegetation types il carbon efflux
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1

Table1l The description of exper ment plots

Soil properties

Plots Ele. (m) Bulk density pH O rganic C (%) (m’\gljf-":;’ D)
I 270 300 0. 850 3.76 3.89 23.4
II 200 240 1. 027 3.80 2.68 23.7
il 70 80 1. 396 4.04 2.33 28.9
I: M onsoon evergeen broad-leaved forest; 1I: Pine and broad-leaf mixed forest; III:
Pine forest A : - - Castangpsis chinensis'Schima superba-Cryptocarya p; B: - -
Pinus M assoniana-Schima superba-Castangpsis chinensis C: - - Pinus M assoniana-Rhodamy rtus
tanentosaD icrangp teris linearis var. dichotoma
SR = - x 1.4x%
’ A x 24
,SR (mgCO2- m 2 h ;W + (@)W1
+ (9);A (m?); 1.4 ;1000 g mg ;24
2.4 , 15an , 1
(0 15am), )
3
3.1 3
3 (1 2 >
> (P< 0.05) 15am ,
> > (P< 0.05), )
, N
2

Table 2 Camparation of themean values of w0il respiration rate and the environment factors of different Vegetation

types in D inghushan

Regiration rate () 15am () (%)
I 477.9 20.2 19.4 26.5
I 435.4 22.4 21.1 16. 4
il 429.5 23.9 22.3 14.7
I: M onsoon evergeen broad-leaved forest; II: Pine and broad-leaf mixed forest; III:
Pine forest
T soop .
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= 200
< 0.05), 728> 0262524210232 22 1> 58 jo0l
11= 12(P< 0.05), H %y s56789w0i121234
( 2 [14] A4 Month
, (p< 1
0.01) ( ty = 245.19"%% (R®’= Fig.1 Seawnal changes of il respiration rate of
0.70); ty = 191. 338" (R?= 0.85), different vegetation types in D inghushan
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(0.6 2.7) =
3
Table 3 M etabolic quotient of il microbes in different vegetations in D inghushan
Soil
Season Plots microbial biomass M icrobial regiration M etabolic quotient
(ug Cmic g ‘dry oil)  (ugCO2-C: g ‘dry oil- h™ %) (mg CO2\C: g Cmicr ™ Y)
I 877 0.51 0.58
i II 626 0.62 1.00
Rain season
I 567 0.74 1.30
[ 767 0. 46 0. 60
II 549 0.51 0.92
Dry season
111 493 0.67 1.35
4.1 3

4.2 , )
CO:2
4.3 ) g
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