25 11 Vol 25Na 11

2005 11 ACTA ECOLOGICA SN ICA Nov , 2005
1 1* 1 1 2 2 2
(1. , 350007; 2. s 350002)
36 C (TBCA) 4 ,
TBCA 8.426 4.040tC- hm % a' TBCA :
50%; , 75%  25%
C TBCA  1/3( 33% 36%) C , C
TBCA ( 6.039tC- hm % a' 2.987tC- hm % a?) ,
C Raich and N adelhoffer TBCA (
9.771tC- hm % a' 5344tC- hm 2 a?) ,
; ; C ; ;
: 1000-0933(2005) 11-2824-06 1 S153. 6; S718. 55 A

Total belowground carbon allocation in Castanopsis kawakamii and Chinese fir
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Abstract: Total below ground carbon allocation (TBCA) is defined as that carbon allocated below ground by plants to produce
omarse and fine roots, root regpiration, and root exudates and mycorrhizae TBCA can be a large fraction of gross primary
production, sometimes exceeding aboveground net primary production Quantifying the individual components of TBCA is
challenging because below ground C processes are intimately asociated w ith the oil matrix Thus, our understanding of the
factors that control TBCA ispoor, though increases in the numbersof expermentsw ill help clarify themajor role of TBCA in
the C balance of terrestrial ecosystem s

TBCA and its componentsw ere detem ined between wo 36-year-old plantations of Castanopsis kaw akamii (CK) and
Cunninghamia lanceolata (Chinese fir, CF) in saiming, Fujian W e established root-free trenched plots to detemm ined root
regpiration (Rr), utilized sequential coringmethod to estimate fine-root production (N PP), and developed allom etric equation
to detem ine coarse root production (N PP.:). TBCA w as calculated by threemethods, viz , the component-integrated m ethod
(TBCAci), the carbon balance method (TBCA ), and the global trend equation (TBCA ere). TBCAciwas estinated 8. 426
tC- hm > a'and4.040tC- hm % a *for the CK and the CF, respectively TBCAciwas allocated evenly betw een root
production and regiration, and N PPx and N PP« contributed to 75% and 25% of root production for the wo plantations
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A bout one third of TBCA ciw as converted into root detritus

TBCA = was calculated as6.039tC+ hm™ % a 'and 2.987tC- hm % a ', and TBCAcrewasestinated as 9. 771 t C-
hm ® a 'and 5.344tC- hm - a 'for theCK and the CF, regectively. D ifference betw een TBCA ciand TBCA CB might be
resulted from the non-steady state in the below ground C pool of the wo plantations The discrepancy betw een TBCAci and
TBCA ete mplicated that the global trend equation proposed by Raich and N adelhoffer might fail in predicting the TBCA of a

certain forest

Key words Castanopsis kaw akamii; Chinese fir; total belowground carbon allocation (TBCA ); root production; root
regiration
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Table 1 M agnitudeand canponent of TBCA (t- hm™ ?- a 1) in theCK and CF
C Root production c
Forest type Fine roofproduction Coarse rogt production Subtotal Root respiration TBCA
CF 1. 498 0.431 1.929 2.111 4. 040
CK 2.879 1.077 3. 956 4.470 8. 426
1.9 ( 2 < 0.5mm
, < 0.5mm (73%) (38%) (
2) C 1.8 ( 2 2 < 0.5mm C C
, < 0.5mm (74%) (39%) ( 2)
TBCA 34% 3%, C TBCA 3B% 36%( 2
2 (<2nm) cC c (t- hm 2 a?)
Table 2 Annual fine-root (< 2nm) carbon production and carbon return (t- hm™ 2. a ) in the CK and CF
D ianeter
Forestype 1 20M  patio (%) 0.5 MM patio ) = 0-5mm  patio (%) Total
C CF 0. 205 13.7 0.193 12.9 1. 098 73.3 1. 498
A nnual fine-root production CK 1.051 36.5 0.731 25.4 1. 094 38 2.879
C CF 0.194 13.4 0.184 12.7 1. 069 73.8 1. 448
A nnual fine-root mortality CK 0. 989 35.7 0. 709 25.6 1. 070 38.6 2.771
3.2 TBCA
2002 c 4.412t hm % a' 2106t hm % a', 2002
c 10.451t- bm % a ' 5.093t hm % &’ c , C
TBCA 6.030t- hm > a' 2.987t hm % a'( 3), :

28% 26% ( 3)
Raich and N adelhoffer C 14.183t- hm 2 a !
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Table 3 Total belowground carbon allocation in the NF, CK and CF estimated by different methods
Component-integrated m ethod Carboncbudget method Raich and N adelhoffer
Forest
TBCA TBCA Predicted il regiration TBCA
CF 4.040 2.987 7.450 5.344
CK 8.426 6. 039 14.183 9.771
4
TBCA (8.426t- hm % a ', ) TBCA ,
Raich!™® 3 TBCA 5.95 501t hm % a' 417t tm % a ' Clark 4
M eterosideros TBCA 5.7 6.3 87 6.8t m? at terra fime 8.8
t-hm % a' 17.0t hm % a b dipterocarp 9.1t tm 2 a't TBCA (
) (18.8t hm % a )™, :
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TBCA C ( C ) 1.077t- hm % &'
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