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Content and distribution of unprotected soil organic carbon in natural and

monoculture plantation forests of Castanopsis kawakamii in subtropical China
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Abstract: Soil organic carbon (SOC) pool playsan important role inm itigating the rise of amosphericCO2 Due to its relatively
unprotected (biochemical and physical) status, the unprotected SOC, bemeasured as either the light fraction (L FOC) or par-
ticulate organic carbon (POC), is sensitive to management practices and could contribute highly to rise in amospheric CO2
w hen ingppropriatemanagenentsare enployed In South China, large-scale native forests have been converted to fast-grow th
and high yield commercial forest plantations in the last decades Some silvicultural measures, such as planting pure stands,
clear-cutting and slash-burning, have beenw idely gpplied during this conversion In addition to il degradation and yield de-
cline, there are considerable concerns about the changes in pool of SOC, egecially of unprotected SOC, follow ing the conver-
sion of natural forests into plantation forests W e chose a natural forest of Castanopsis kaw akamii (NF), aC. kaw akamii plan-
tation forest (CK), and a Chinese fir (Cunninghamia lanceolata) (CF) plantation forest in Sanming nature reserve, Fujian,
China, to assesschangesin SOC, and those inL FOC and POC aswell

TheNF had a SOC pool of 123. 88 t/tm? in the 100 an il profile, of which 13.43% and 23. 22% appear asL FOC and
POC, regectively Comparedw ithNF, CK and CF had reduced SOC pool by 14.5% and 25. 9%, ilL FOC pool by 39. 0%
and 53. 7%, and il POC pool by 37. 5% and 70. 8%, regectively. M oreover, CK and CF had low er proportion of SOC asei-
ther L FOC (9.57% and 8.37%) or POC (16.96% and 9.11%) than NF Themaximum differences of unprotected OC a-
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mong forestsoccurred in the 0 10 an =il layer, w here theN F had SOC, L FOC, and POC contentsof 29.67 g/kg, 8.95¢g/
kg and 11. 94 g/kg, regectively, being asmuch 1.52 times, 1.70 times, and 2. 18 tines as that in CK, and 1. 63 tines, 2. 14
times, and 4.85 times as that in CF, regectively The contents of il LFOC and POC were highly correlated w ith the
amountsof living fine roots and il macro-aggregates T he intense disturbance of surface il from clear-cutting, slash-and-
burning, and il preparation etc, the serious il erosion prior to canopy closure, and the reduction in detritus input through
litterfall and fine root turnover might be regponsible for the decrease in both SOC and unprotected SOC poolsof monoculture
plantations The high correlationsof L FOC and POC w ith total N, total P, hydrolysableN and available P indicated that the
unprotected SOC can serves as a good indicator for il fertility. T he sensitivity index to changesw eremuch higher for L FOC
(1. 27) and POC (2.59) than for total SOC (0. 41) also makes unprotected SOC a good predictor of changes in SOC pool

Key words natural forest; monoculture plantations unprotected il organic carbon; light fraction; particulate organic carbon
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Table 1 C concentration and C storage of SOM in different forestsat
0 100 an depth

C C
Forest SOC ooncentration SOC storage
(9/kg) (t/hm?)

NF 10. 50+ 0. 70a 123. 88+ 14.02a
CK 8. 71+ 0. 60b 105. 87+ 11. 36b
CF 7.45% 0. 70c 92.06% 8.71c

* (P> 0.05),

(P< 0.05), The data aremeant D followed by letters

Different letter in a column indicated significant difference (P< 0. 05)
betw een forests and othemw ise no significant difference (P> 0.05);
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Fig 1 Vertical distribution of SOC concentration in different
forests
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Table 2 Concentration, storage and proportion of SOC in unphysical fractionsC in soil profile (0 100an) of different forests
L FOC POC
Forest Concentration Storage Proportion Concentration Storage Proportion
(g/kg) (t/hm? (%) (g/kg) (t/hm?) (%)
NF 1.41+ 0.11a 16. 64+ 1.0la 13.43+ 1. 14a 2.44% 0.19a 28.77+ 2.11a 23.22+ 2.23a
CK 0. 83+ 0. 06b 10. 13+ 0. 8% 9.57+ 1.03b 1.48+ 0.13b 17.95+ 1.13b 16. 96+ 2.57b
CE 0. 62+ 0. 04c 7. 70+ 0.56¢ 8.37+ 1.11p 0. 68+ 0.05¢ 8. 38+ 0.68c 9.11+ 1.72¢
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Fig 2 V ertical distribution of concentration and proportion of il L FOC in different forests
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Fig 3 V ertical distribution of concentration and proportion of il POC in different forests
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Table 4 Correlation between L F-C concentration and water-stability of soil aggregates
Size (mm)
Indice >5 2 5 1 2 0.5 1 0.25 0.5 >0.25 > 0.5 >1 > 2 Destroyed ratioof ped
L FOC R2 0. 305 0. 882 0. 615 0.016 0. 203 0. 409 0. 454 0.733 0.724 0. 709
Sig 0.148 0. 003 0. 040 0.391 0.712 0.102 0. 086 0.019 0. 020 0. 022
POC R? 0. 682 0. 987 0. 689 0. 268 0.183 0.576 0. 682 0. 895 0. 949 0. 805
Sig 0. 043 0. 000 0. 041 0.293 0. 398 0. 080 0. 043 0. 004 0. 001 0. 015
0C R? 0.273 0. 802 0. 559 0.021 0. 220 0. 399 0. 408 0. 691 0. 690 0. 687
Sig 0.105 0. 006 0. 054 0. 398 0. 768 0. 106 0. 095 0. 025 0. 025 0. 023
4.5 C
C C C C C N P N P
(P<0.01)( 5, :
C [35, 36] c
c, C cAN c/h
(5,371 N P [38]
5 C
Table 5 Correlation between different nutrient indicesand different forms of SOC
Soil nutrient Index C L FOC POC OXC MBC
N TotalN R2 0. 936 0.912 0. 926 0.939 0.948
Sig 0. 000 0. 001 0. 000 0. 000 0. 000
P Total P R? 0. 830 0.791 0. 807 0. 818 0. 962
Sig 0. 006 0.011 0. 009 0. 007 0. 000
N HydrolyzableN R2 0. 879 0. 829 0.789 0.838 0. 947
Sig 0. 002 0. 006 0.011 0. 005 0. 000
P A vailable P R2 0.929 0.909 0.919 0.928 0. 964
Sig 0. 000 0.001 0. 000 0. 000 0. 000
* OXC C Oxidizable organic carbon,M BC CM icrobial biomass carbon
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Table 6 Correlation between unprotected SOC and SOC and active OC
LFOC S0C POC SOC LFOC POC LFOC OXC POC OXC LFOC MBC POC MBC
Forest g2 Sig R? Sig R? Sig R2 Sig R2 Sig R? Sig R? Sig
NF 0.952 0.001 0.937 0.001 0.994 0.000 0.992 0.000 0.993 0.000 0.978 0.000 0.976 0. 000
CK 0.929 0.001 0.939 0.001 0.986 0.000 0.989 0.000 0.983 0.000 0.98 0.000 0.991 0. 000
CE 0.857 0.005 0.986 0.000 0.944 0.001 0.986 0.000 0.931 0.001 0.980 0.000 0.967 0. 000
5 7 C C C
, C Table 7 Sensitivity index of SOC, L FOC, and POC to forest con-
C C Ver sion
: 0 10am ’ Soil depth(am) 0C L FOC POC
0 100 0.41 1.27 2.59
0 10 0.59 2.14 3.85
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