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5 AR AR R 2 A R PSR G Ak, H R PR R AELE T 5 Ak £k

KR RBHAM AR (AR ) 5 C B RIS PER DLk ; 43

Carbon dynamics of fine root ( grass root) decomposition and active soil organic
carbon in various models of land use conversion from agricultural lands into
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Abstract: Active soil organic carbon, derived from the decomposition of litter, root exudates, soil organic matter
hydrolyzation, soil microbe per se and its metabolite is the active fraction of soil organic matter. Despite of the lower percent
of the active soil organic carbon to the total soil organic matter, it was a more sensitive indicator of the soil effects caused by
management and environmental changes. Therefore, active soil organic carbon was a critical component in maintaining the
balance of soil organic carbon and soil fertility. The production, turnover and decomposition of fine roots are major process
in the carbon and nutrient dynamics. The input of nutrients and organic matter to the soil by fine roots contributes to the soil
fertility and carbon sequestration. Most previous studies focused on the soil organic carbon in plantations converted from
agricultural lands, however, little information was available on the active soil organic carbon during the process
decomposition process of fine root ( grass root). The carbon dynamic of fine roots ( grass roots) decomposition and soil

microbial biomass carbon ( SMBC) , water soluble organic carbon ( WSOC) , readily oxidizable carbon (ROC) and total
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organic carbon ( TOC) in land use conversion from agricultural lands into forest lands were evaluated by the intact core
methods in the present study. 560 intact soil cores were sampled from the plots of four models viz. Beiula luminifera-
Hemarthria compressa mixed pattern, Betula luminifera plantation, Hemarthria compressa grassland and Cryptomeria fortunei
plantation for one year. After being placed in nylon bags, these intact soil cores were put back to the soil and collected
again after 30, 90, 180, 270 and 365 d. Soil microbial biomass carbon (SMBC) , water soluble organic carbon ( WSOC) ,
readily oxidizable carbon ( ROC) ,total organic carbon (TOC) were then measured for each sample. The results showed that
fine roots ( grass roots) released net carbon during the decomposition in four models. Carbon loss of decomposing roots was
fit by a single exponential decay model. SMBC, WSOC, ROC and TOC content were higher in Betula luminifera-
Hemarthria compressa mixed pattern (P < 0. 05) than other three models. The contribution ratio of SMBC to TOC were
1.2%—3.3% 0.7%—1.5% 0.8%—2.2% .0.5% —0.8% , respectively across the four models. ROC/TOC in Betula
luminifera-Hemarthria compressa mixed pattern was also highest among the four plantations. Moreover, ROC content was
positively correlated with TOC content among the four models ( P <0.05). The results indicated that soil organic carbon in
Betula luminifera-Hemarthria compressa mixed pattern was much easier to be transformed compared to the other three
plantations, and the ROC content in the four models depended on the content of TOC at sites with similar environmental

conditions.

Key Words: conversion of agricultural lands to forest ( grass) lands; fine root ( grass root) ; carbon dynamics; active soil

organic carbon; decomposition
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BU( Capsicum frutescens ) A 3=, HFE I 2N EZRFAE
1.2 5L
1.2.1 2007 4 8 A, /R B ARIEGIR S 30— B0 A58 T e B A B 208 1) D' K A 5 i R 2 i e
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2 BHR55
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M) C WIERASE BRI 9 LS > H > HN > NC(P <0.05) (#12) ., 70i% 90 d Ji7 4 4R C W & T
R NC B FAR & i e/ LS BEUHIR & i K HA B2 ¢ 2R AR E (P >0.05), /Hfflals C
FREE R K/ K 1S(39.47% ) >H(30.50% ) >HN(21.29% ) >NC(19.69% ) (P <0.01) X T ,4 Fif
AR (FAR ) 23 1) IR AY C T REIG T AR (FEA) M B, A2 C &, AR (FAR) C
Jir Bk B AR S AR (REAR) S A RUAR DL, # AT & FRAR AR Y (181 2) (P <0.01)

$HN T H $NC Z£LS

60% 120% - Vamy = 104.36¢70.003% R*=0.9557
_ Yan= 98.28¢ 00031 R2=10.9826
o 50% B 100% Yovey = 104.49¢0.0042x R2=0.9741
g 2 YiLs)= 95.58¢ 700025 R2=0.9784
E g
E 40% | E 80% |
2
g =
= 30%f 2 60% |
2 S
o
O 20% | #a0% |
S 10% | O 20% f
0 i i " i L L 0 1 L L 1 1 1
0 60 120 180 240 300 360 0 60 120 180 240 300 360
A+ ] Decay time/d 43R ] Decay time/d

B2 4RGN (ER)CRER CHRER(n=3)

Fig.2 Carbon concentration and carbon remaining in decomposing fine roots ( grass roots) in four models

2.2 HEEMEA PR

BB B HN LX) SMBC 7 40 4k 2 K T A 3 A (P <0.05) (Kl 3a) . 43T 90 d 4,4 B
B SMBC & i S a3 43 180 (2008 42 H ) J5 B i 2 AL, 270 d J5 HAS 3G ik i R ME, 43
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HE WSOC & B W, ik NC A R E g sh, HAt A=A 30 d 55 90 d (9 13 WSOC Z R AR (P >0.05)
(E3b), 43R 180 d, 148 WSOC ik S5 1 H] P 1 5 KAE, FL /MR HN(376. 41 mg/kg) > NC(284. 07
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MEAX(EL),
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3c) . FEREAWESRIAMEI, LS 9 38 ROC & #RIM A &AL, 5 SMBC & &t —#H, 7E 270 d B, #5880 1 13
ROC & 548 2w T H A BURER 8], K/ MR HN (2. 36 g/kg) > NC(2.05 g/kg) >H(1.83 g/kg) >1S(1.4
g/kg) ,fH HN 5 NC #iXF +3 ROC ZHF A B E (P >0.05), 365 d UG &BA ROC S BE TP <
0.05) .
2.3+ TOC K2R fk

Al 3d AT BRES 30 AN, HN BT 19 TOC & & #0 f 3 R T H AW (P <0.05) , LS Bz TOC {3
AR, TEST RS 30 KIS HN 5 H LS AR B8 225, 5 NC A & 25, X aEH R 8 A Oy i
KE ) VL EARIE I IRIE , nTE MR 25 5 K AR, 5 30382 3 L8 /2 5 534 HN (H NC LS #25
TOC & HARTE 270 d BN BB AR, 430 13.26 11,32 ,11. 82 ,10. 5 g/kg, #f i 3 K T H A BCREIHE] (P <
0.05) , XA e BAEWR R LW 2 EMAERKFEERARFERE  WAN WY M EY R Z , LEMAEY AR
TR, 5 R & #C R R Z TOC ry3En .,
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Fig.3  Variations of soil microbial biomass carbon, water-soluble organic carbon, readily oxidizable carbon, total organic carbon content

in four models

WA [ 0 b ) P S B RAR RO T IERRAT A 2 45 2R . A9 dRIE , ROC & &5 3 TOC 1Y Hb# i b L il
i, U PH AR A TE MO R pl2s Y R R BPAMA G T HN BiEUAY ROC/TOC KT H LS #ixt,
HF 365 d i A BERT NC K (P <0.05) , i HN NC B A MURTEE R DMk, Zead #HE o0 b7
FH B AMAK AR 3 ROC B S TOC 20 3 IEMI 656 &R (HN: /2 =0.9813,P =0.0001;H./” =
0.9200,P =0.0025;NC:r* =0.8789,P =0.0057;1S:r" =0.8595,P =0.0078) , AN[al#z{ 13 ROC & HILA
5 TOC EEARRL, B 3 TOC By @D E T 5 A ALhk i =F Bk,

%1 T ROC 7E1 1 TOC HHIHELLL % (ROC/TOC, % )

Table 1  Percentage of soil oxidizable carbon in soil total organic carbon ( ROC/TOC, % )

X Model 0d 30 d 90 d 180 d 270 d 365 d
HN 16.74 +0.22a 16.30 =1.02b 16.43 £0.59a 16.34 +0.59ab 17.79 +0.46a 19.80 £0.2a
H 16.36 £0.54ab  14.89 £0.52b 14.89 +0.81ab  15.13 £0.49hc 16.16 £0.45a 14.29 £0.27b
NC 16.86 +0.59a 19.52 £0.37a 16.14 £0.34ab  18.49 £0.78a 17.34 £0.35a 16.92 +0. 18D
LS 14.10 £0.6b 13.92 £0.72b 13.43 £0.54b 12.94 +0. 1c 13.53 £0.35b 12.30 +0. 49¢
3 iTig

I E Y e I S i R TR UL o FERE R S R Gk B IR A R A R
A E AR, 2 HHAAE A5 I AN A 75 W0 RIAR 2R Sh S AP PR N A S R G iR B> . ABFFE T HN
AN B SMBC 3 R T HABAE, EEIE N HN BEAY 0—10 em )2 A 5222 196 B ARAR T e
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AR AR A T UL 2 Y R R AR TN R B MR A 4 I R & T T R R TR
BEEERREN . 7EEPAh, SMBC 8 SRR A G, ARV, SMBC & & 5 HHOK AR 2
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IR AE T A 257, X A 2 F S WSOC ZF MR Z —, #4520 WSOC & 1t 76 [ i it fi /b
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B, A1 WSOC & e AN 2 A e, X AT B 2008 4F 1 N AR 2 ] EAIvKE K ERSA X,
PR R R e FHARE A3 i 38 WSOC &1 4R (iR ) C 7E & B B 2R B B (181 2) , ik
YHROE TR MBRIR, Y WSOC BRI — ) Zad 261 W], WSOC 15 SMBC .3 4156 (HN; r =
0.889, P=0.018; H: r=0.858, P =0.029; NC: r=0.843, P =0.035) , FFLAIA N TR M3t 38K i
BREEAT AR TTHR T EMIAZ AR T (9 13 WSOC 5 SMBC &M EEA B (r=0.671, P =0.145) , XAl fE
JE RN KRR AR AL T AW 7= L RS RE A S S b ) IR AK R 3T R C &R ED e
Y B FHIX SRR B i H B, KPR ML S A 2 NI R A DG EAS 3

TR R Kk, FEEETRZ WA WY T AR XY F & A RE IR ) | 5 L R
FUPRH B 5 A 3 3= 2 K7L HN BRI 0—10 em 2 00 A 822 1Y K HE AR AR. | T i ol 2 i 5
FOAR F A T2 R R A I &, ROC/TOC 3 K TG B e N TARFIMIAZ A T4k
F3A0, IE S R HN B oA i B 2R B AR A A R S S 0 A A T AR o3 ik ae A rp 32 B2 3
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