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Effect of Re-vegetation on Active Organic Carbon Pool of Purple Soils on
Sloping-land in Hengyang, Hunan Province, China

CHEN Jing, YANG Ning’

(College of Landscape Architecture, Hunan Environmental-Biological Polytechnic College, Hengyang 421005, Hunan, China)

Abstract: In order to understand the effect of re-vegetation on soil active organic carbon, the soil active organic
carbon content and distribution in purple soils on sloping-land in Hengyang, Hunan Province, China were studied
by using method of spatial series replace time series. The results showed that the content of soil organic carbon
(SOC), microbial biomass carbon (MBC), dissolved organic carbon (DOC), light fraction organic carbon (LFOC)
and readily oxidizable carbon (ROC) were the highest at arbor and frutex stage (P£<0.05), and they significantly
decreased with soil depth (P<0.05). The ratio of MBC/SOC, DOC/SOC and ROC/SOC significantly increased
with the process of re-vegetation (P<0.05). In 0-20 cm soil layer, LFOC/SOC significantly increased with the
process of re-vegetation (P<0.05), but that was not obvious change in 20-40 cm soil layer (P>0.05). Along soil
depth, LFOC/SOC significantly decreased (P<0.05), DOC/SOC, MBC/SOC and ROC/SOC gradually increased
(P>0.05). There were significant positive correlation among SOC, MBC, DOC, LFOC and ROC (P<0.01). All

kinds of active organic carbon pool had significant positive correlations (P<0.05 or P<0.01) with soil water
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content (SWC), total nitrogen (TN), alkali-hydrolyzed nitrogen (AN), available phosphorus (AP), and significant

negative correlations (P<0.01) with bulk density (BD). Therefore, re-vegetation could enhance at certain degree

formation and accumulation of soil active organic carbon and increased soil carbon storage in purple soils on

sloping-land in Hengyang.
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fi S R IR A . BRI, XA SRR S E
BOBONAN A T s, XA uE R R MR
i 73 35 m B ) R B, O T B i AR AR
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1.1 BFFE XA

T 7 4 A7 BE T R e X A T R A
B, AT MIYT PR (110732'167~113°16'32" E,
26°07'05"~272824" N). HSRBEFRNE, &
WAREE H A0 T X d B4R 60~200 m [
Mo JBNEAH ZE KGR IE AR, AR 18°C, )
Uiy f el 40.5°C, AR E AR IR -7.9°C, T8
P 1325 mm, EFHZE K& 1426.5 mm. T3
FEXTIREE 80%, A= JC7E W 286 d.

1.2 B R B 5 RA

12 DX AR A v S R O B AR T VR B B
FEV& M Bt— HENFEVR B By > TR HERE IR Y BL— TR R
BRI, 2013 48 10 H T, EBSE . BA.
e r AR R EFEAR — BN Boh N RS A
FREFAME L F2 AR VK S I B A B = MU (R 1
GR 1), AN B (Grassplot, GT) V&R B [(1 )2
i (Setaria viridi)F£7%]; #EF (Frutex and grassplot,
FG)BEV& I B[ (Lagerstroemia indica)-F) R HH
%1, WEM(Frutex, FX)REV&MT B4 (Vitex negundo
var. cannabifolia)+ §IF(Robinia pseudoacacia)Ffi%];
T (Arbor and frutex, AF)FETE I B A (Liqui-
damdar formosana)+75 PR (Melia azedarach)-41:30#
%], HEMFEHIMTER > 1 hm®, BEEHEEYIGHY
A& . fE 4 MRERBeh, BV E 3 ANES
)3 m=3 m B/MFERE, 3L 12 4N, HERA 2 em 1)
LIRS RN 0~20 55 20~40 em 2% 3 1,
Py A3 S EHOGERLFAE L AR BEHLREL 10 > doER
BEG BAMKE B BT 6 MRS, 3R 24 17
LR I 2 mm )5, BREABRAIR R, 7082
B, 1 BEERKT, BT LIEAPLERSoil
organic carbon, SOC). %%k BHA N L
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Table 1 Status of sampling sites

R B BB TERLRE TR TrHERET
Re-vegetation stage Grassplot community  Frutex and grassplot community Frutex community Arbor and frutex community
R IR Re-vegetation years 2 5~8 20~25 ~50
WA Slope ()/Aspect 30/SW 25/SW 25/SW 20/SW
W4 Altitude (m) 115 125 120 125
5% Coverage (%) 40 75 90

BEEANE I 0 birs 9 VAR 8T 4 CURER N, F
5 A A S8 BRI VEAT HURBA G 2B A B e )

1.3 PR

- SEER A R A TR I e . IS KR
(Soil water content, SWC)KHHET1£(105°C, 12 h); %
& (Bulk density, BD) X H 3 JJ % ; 4 & (Total
nitrogen, TN)K H - & I IKVE; B 2 (Alkali-
hydrolyzed nitrogen, AN)R 3 #W i, o 20
(Available phosphorus, AP)>XH NaHCO; #&-4HEf
P - AN N, T (Available pota-
ssium, AK)KH] NH Ac 32 #e- 57 iii; pH ER
FIBR BT (EKEE 12 1); SOC SR E s R 75 &
AL ", DOC Kl 2R3 0.5 mol L™
K,SO,#2HL, /K1 1 2.5, $%% 30 min, FAKERHI4A
i ikmE""; ROC SR (333 mmol L)
I E ", LFOC SRR 2 1 oy A 1),
MBC 7 K H S EZ5-KoSO, ek BT
SEA T R TN 5 (R4 R % KO 0.45)2,

1.4 ARGt

A EdESRA 3 IREE M T341H. KA SPSS
13.0 AT B A 5 Sttt . SRR ZR DT
72 5 M1 1% (One-Way ANOVA) fll /N i 3 2 77k
(LSD) LA [R5 da 18] i) 2 57, K H Pearson #H% £
o A AN TRI PR 7 [B) R AH R SR 4

2 SR

2.1 NERE R B 38 iR

M 2 ATEL, ANFERER B LR R 1
AL R GEREZES . KRR, TESKE
WEWEIN(P<0.05), AHELEFR/INP<0.05); FE+ZE
IR, A IKE R RINP<0.05), 75 H W E
(P<0.05). AHFLJZT-REREVA A2 B ZURE

R i T H A IR E I B (P<0.05), 0~20 cm
L=, RAR VG BEREREAEAR AN 2R S R
I3 RN EREVE I 80.00%- 69.00%11 78.00%; 20~
40 cm 12, 4358 60.00%- 87.50%F1 85.00%; 0~
20 cm LJE, TREEREVE IOBRAR B B 2 I AR
W VERTEGERNE ATV 1,530 1.25 F1 1.34 £,
20~40 cm 12, 43504 2.00. 1.90 F1 2.31 £5; 0~
20 cm T2, FRREK . ERREEAENBEA
R 5 543 Il N TR RERE VR Y 87.08% . 90.83% Fll
99.67%, 20~40 cm T2, 7514 80.46%- 84.18%F/
91.00%. 4 MKEMT B % . B R I R0
IR T BRI E RN P<0.05). BT FH
LELEEFENERAETY, HXNEH T
MECE IR, R R A S E AR R, A
B A RTE 129.16~140.07 mg kg !, ARIKE B
5+ ZE2aZERABNA K. T3 pH HEEWRE 47
EHHR/N(P>0.05), B2 INAEZEETE K (P>0.05).

2.2 AEKRE M B L IBE A MUK E

3 7] i, 0~20 cm 2 /) SOC.MBC.DOC.
LFOC fl ROC &3 & T 20~40 cm 1+ )2(P<0.05).
BRI A HURR B )2 08 0 g/ B e B —
B, (HOEEEANE], fERIARE . RERRTIE . HENET
TERNTEREREVE BT B, 20~40 cm 12 SOC 43 5]t 0~
20 cm 73 /D 25.63%-26.10%- 13.49%1 26.97%;
MBC 43 5387 30.26%- 28.60%- 16.06%A1 33.76%;
DOC 4 582> 20.11%- 22.85%- 22.48%A11 19.45%;
LFOC 43 51k 47.05%+81.13%-81.63%411 88.73%;
ROC 73 H# /b 29.55%- 29.98%- 15.86%A1 28.96%.

0~20 cm )2, SOC PATFHEREVR > HEHLRE TR >
PRI >REMNRETR, 2R B35 (P<0.05), TRt
%I SOC & & HINEATEE . REFLHEIEFIHE
HETEIY 1.50. 1.31 A1 1.68 5. MBC LATFHERETE >
VENHEVE > VERL TR > BBV, E R E(P<
0.05), AR HERRFEAE ML MBC 71
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Table 2 Soil physio-chemical properties at different re-vegetation stages

L AT

TERLRE THERE TrHERET

Layer (cm) Grassplot community  Frutex and grassplot community  Frutex community Arbor and frutex community
477K & Soil water content (gkg)  0~20 123.09Da 184.00Ca 256.12Ba 329.47Aa
20~40 100.04Db 154.09Cb 212.76Bb 287.94Ab
%5 2 Bulk density (g cm™) 0~20 1.43Ab 1.32Bb 1.17Cb 1.09Db
20~40 1.58Aa 1.40Ba 1.23Ca 1.18Da
A% Total N (g kg ™) 0~20 0.80ABa 0.69Ba 0.78ABa 1.00Aa
20~40 0.24Bb 0.35ABb 0.34ABb 0.40Ab
A& Available N (mg kg™") 0~20 42.65Da 52.19Ca 48.43Ba 65.12Aa
20~40 14.89Cb 15.65Bb 12.89Db 29.76Ab
% Available P (mgkg ") 0~20 10.45Ba 10.90Ba 11.96ABa 12.00Aa
20~40 7.78Bb 8.14ABb 8.80ABb 9.67Ab
A Available K (mg kg™) 0~20 134.09Aa 138.76Aa 136.56Aa 140.07Aa
20~40 129.16Aa 132.99Aa 138.80Aa 137.01Aa
pH 0~20 7.89Ab 7.57Ab 7.43Aa 7.23Aa
20~40 8.07Aa 8.00Aa 7.99Aa 791Aa

AT 5l 5 AN RS P REOR A AR Bz it i 2, RS R/NG T BEORANE )2 22 57 52 (P<0.05). % 3,4 [,

Data followed different capital letters within line indicate significant difference among different re-vegetation stages at 0.05 level, and data followed

different small letters within column indicate significant difference between soil layers at 0.05 level. The same is Tables 3 and 4.

F3 THEEMEE IS Bmg kg )

Table 3 Content of active organic carbon (mg kg ')

+2 v N2 HERTEE HENTEIE TRRERETR
Layer (cm) Grassplot community Frutex and grassplot community Frutex community Arbor and frutex community
SOC 0~20 13.81ABa 15.75Aa 12.31Ba 20.65Ca
20~40 10.27Ab 11.64 Bb 10.65Ab 15.08Cb
MBC 0~20 4.56Aa 14.02Ba 16.50Ca 30.36Da
20~40 3.18Ab 10.01Bb 13.85Cb 21.11Db
DOC 0~20 3.73Aa 7.09Ba 6.45Ca 11.98Da
20~40 2.98Ab 5.47Bb 5.00Cb 9.65Db
LFOC 0~20 136.17Aa 442.89ABa 418.66ABa 991.20Ba
20~40 72.10Ab 83.58Bb 76.89Cb 111.74Db
ROC 0~20 60.21Aa 68.99Ba 67.46Ba 106.35Ca
20~40 42.42Ab 48.31Bb 56.76Cb 75.55Db

FNTEREREVS ) 15.02% 46.18%F1 54.35%. DOC
FILFOC $5JLATFHERFIE > EBHF I8 > E BT > 5
AREK, 2R EEP<0.05), FFHERTEK DOC & &
I3 MNEA T VG RERLREVR A RE MR T BL ) 3.2
1.69 £ 1.86 fi%, LFOC 43724 7.28. 2.24 F1 2.37 5.
TRHEREVR I ROC B35 5 T HAh Ik I BL(P<0.05),
EORTER . RERLRHIEAIE NEEVRRY L) ROC & i
I3 M NTERERETR I BL 56.53%- 64.87%F1 63.43%.

20~40 cm )2, SOC PATRHERE V& > BEHTETR >
TR FIE WIS, 2253 W3 (P<0.05), TriERt
%I SOC 7 nl BT . REFLREIE FIVE W VR
) 1.47. 1.30 F1 1.42 f. MBC # ROC LATFHERE
W>HENRVR >R > ARE, ERrEE
(P<0.05), BEAREV . HERHE AN MBFIE ) MBC

Iy RTEREREVR I 15.06%- 47.42%A1 65.61%; ROC
3 RTREREVE I BE Y 56.15%- 63.94%F1 75.13%.
DOC M1 LFOC PATRERF & > REFLHEVE > e IR >
FARREE, 2R EFH(P<0.05), FREEREAK) DOC 7y
BB . BEERFEAIEABEIE ) 3.24. 1.76
1 1.93 i, 1 LFOC 435108 1.55+ 1.34 Fi1 1.45 f%.

2.3 HIEEHH VLK B R

MF 4 75, BEJEINER, DOC JrFLb R %
EFHP>0.05), HINIERE A 0.02%~0.06%; MBC 5
ROC 173 BC Eb 22 31% #7 FAIR(P>0.05),  FEARIME FE 43 51l
M 0.02%~0.07%15 0.14%~0.24%, ¥ 0~20 cm -
= C AR KT 20~40 cm )2, H 0~20 cm )2
B 20~40 em LER) CIRMER, Rtttz M2
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Table 4 Ratio of active organic carbon to SOC
MrBt Stage +JZ Layer (cm) MBC/SOC DOC/SOC LFOC/SOC ROC/SOC
BB Grassplot community 0~20 0.33Aa 0.27Aa 9.86Aa 4.36Aa
20~40 0.31Aa 0.29Aa 7.02Ab 4.13Aa
WERPEVE Frutex and grassplot community 0~20 0.89Ba 0.45Ba 28.12Ba 438Aa
20~40 0.86ABa 0.47Ba 7.18Ab 4.15Aa
WEBEYE Frutex community 0~20 1.34BCa 0.54Ca 34.01Ca 5.48Ba
20~40 1.30Ba 0.57Ca 7.22Ab 5.33Ba
TrHETEE Arbor and frutex community 0~20 1.47Ca 0.58Da 48.00Da 5.15Ba
20~40 1.40Ca 0.64Da 7.41Ab 5.01Ba

TN, LFOC .3 FR&(P<0.05), ARV, HESHE
T HENFEVR TR HEREVE M BE 20~40 em )= LFOC
B398 0~20 cm 2/ 71.20%- 25.53%- 21.23%
F115.44%. £ 0~20 cm 1 /2, MBC. DOC F1 LFOC
I e b Y R IR T E VR > WE TR TR > E SR
7% > B ARREE(P<0.05), ROC 173 HC Hb 2 e M RE
& (TP HERE VR ) > B AR FE UK (= HEFLHE VR )(P<0.05);
20~40 cm 15, MBC #1 DOC 73t b 2 L 3 M Bt 1k
BT R 21 IN(P<0.05), ] LFOC K4k
ZF AW E(P>0.05), HEMNFEVE AT HEREE I B
ROC 43t b 26 5 38 1y T B ACHE I8 FHE B U (P<
0.05).

2.4 IEMER PIERZ AR AR

H# 5 ®[%1, SOC 5 MBC. DOC. LFOC #I
ROC 2 [AMFAE M 2 IEAH 908 5 (P<0.01); MBC.
DOC. LFOC HI ROC 7 [a]tH A7 7R i 35 AH DG K
AR(P<0.01)o X—T7 UL 1 HIEEPEA HLRIE K
FEEE MM T LI WU S B, S — 7T, ikl
T EREA N WX R %Y, EATRARARRM
Mg FEAR, ABERE— 2B ERAE T LI rhiE

VA v B R BB 25 H

5 RIREFIEEGHERL A KK R
Table 5 Correlations among different forms of SOC

AR

Organic carbon SOC MBC DOC LFOC
MBC 0912
DOC 0.756"" 0.814™
LFOC 0.800" 0.903" 0.961"
ROC 0.909" 0.880" 0.835" 0.886"

*: P<0.05; **: P<0.01.

2.5 TEEMEH VRS B R A
%% 6 %5, SOC. MBC. DOC Al LFOC ¥ 5+

BEOKE . REAME R E EAH KR R(P<
0.01), 5 1375 &8 2B 3 11 ¢ 8 & (P<0.01),
LA 2 53 IEA G E R(P<0.05); SRIEHEA
BURK 5 30 pH AR S A BH 2. (P<0.05).

# 6 BRI I A WL AR S
Table 6 Correlation between soil physio-chemical properties and active

organic carbon pool

SOC MBC DOC LFOC
477K & Soil water content ~ 0.887  0.9017  0.853""  0.812"

4% Bulk density 0756 07777 0789 —0.800"
4% Total N 0.991" 0983  0.845"  0.843"
THAR Available N 0.888" 09917  0916™  0.900"
LW Available P 0.658" 0663 0618  0.589"
AR Available K 0.227 0.245 0.231 0.286
pH 0210  -0227  -0.198  —0.200

*: P<0.05; **: P<0.01.
3 MR 4t

AKHFFREM, 0~20 cm 12, SOC # & DL FF
TEVRE > ME VR > TR TEVE > HE VK (P<0.05).
Chaai 2P B 58 2 B SOC &8 R B T/ &
ERFIE B A R, IR K, /il 0%
S SOC B L. T FRERTEM BT e lt
MR TRAK R 1. KERIEEYAR 20w, #
91 SOC H i 7 HEAHER MIE S BETE I BL 1 SOC
T HEABER Y B, RTRE— 7 T A2 B A BE VA R 2
BRI B 2 I — A A E &5, MR E
(1 e 2 My A AR W A R R I R B NE T )
— 7 THI A2 HE VR W B R AT VR RN E B VR By
BRI T HERE VR I B AR S X, DR AT M o A v
(IR AR 2K DA R A 32 B i A e i, — 3
SEREVE ARG HE ARSI SOC & & i ER T Al
PE I BL(P<0.05)), B E K E AIHEFE, MBC
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B B EIN(P<0.05), 57 BEAP T 7t 45 3
FIfl. MBC &R 75 SOC &&Ef KA, R
THEE N ROAES . YR MR 55 SEY)
WAL KD, BARE B, Mk R, %
T A2 P E, SOC H- 1Ll 8 MBC KR, b
MK R, R AERZRREDILZ, RR%
& RARED AW, (2T HIEREY
4K 5%, 57 MBC & &. DOC §&LLTF
FEREVE > MEBL TR > WHE MHE TR > BLARHETR (P<0.05),
5 4 MKW BB RGBT AN A LT R e
JR S BAR ORI 5%, 31X 5 501 et S PO I 7t 4
FHABL. LFOC J& 41T R 55 A4 R T Bl A A WL 2 1)
PN, PR RARER LFOC [ H EE 4 L
Hore T IRRERFIERY BUSUIF K Gk FE
TAE YD FRSRT R T (0 7 AR T IR 8, (75
FEEPT B IR Z, Wi LFOC RILH
TRRERETR > HE LRV (= VE VR )> TR B VR (P<
0.05), S5FRBEHREEPTRIRTE g AL K2+ 3RE
TR AR A T ROC & B2 5 s E e
K, THRUMERE S ROC &R EELM. 4 MK
HHr B ROC AL %4 5 LFOC M A, TriEREE L
BRI R . DASIR R ARV 2, X RN ZK
HIRAF I REVE A R 2RI EH, 15T
FEIEMY B ) T2 AR AR, AR B TR b
FEAR, LRmy™mE, ERERVE . MR, T=
AREEVE STREREVE 2 18], 525 R0 41 158
DX N [R5 14 LR OB 90 45 AL, 52 13842
Tt PR PRI R B 2 B, ROC 35 B 7 34 THURI 3 e 7
W b 5T MEE KRR, MR RE
e TR, IR PMREE AL 20~40 cm
JEREEA VR B A B 0~20 cm &
AL, X5 Boonel™ . )=y b AP o 5 Bk
AR

YRR A FEEEARE S EEA L
IR B 2P, i TR R & )
AR & R LAY &, TR TR i &
PEEAAE Y b AT FLSE AR, [ A6 AR B S gt
2, LI AL o b R R E
(P<0.05)(% 4), 55 EEC T gt RIA —
o B, KA IR R 5 A0 B A YR,
MEAMEMIIR R KZ 50T 0~20 cm L2, FI,
BE% R FE N, MBC 5 ROC K43 B b %3
i B A% (P> 0.05), LFOC )73 Bt bt 3 &2 2 T [%

(P<0.05)(F 4), X5 4 L@ T8 LA —
;. EABR A, METERERIS N, DOC 7
FLZZ T L THP>0.05), 5 FRBEHREE 0 41 45 (T
Fiah RWIGFAE I, ATReA BA N L5 T R R B (1)
TR —MAENL, BERKMEBKYIZ)HE
#, DOC MiBR/KMEE T2 MIEE, Mo R
20~40 cm 1JZ; (2) MELERERG N, AL
JRREA, $Ee 7 LIRS EA Y, 5T DOC fE
20~40 cm - ZHRBH TR BRI (3) B+
JEIRFERE N, 3% pH ET &R 2), LA HUR
(s N, 425 17 DOC [ gD,

E PR L E W, SOC 5 MBC. LFOC.
ROC fIAH< 2505058 0.594. 0.734. 0.980, 1EHK
B RKF(P<0.01), DOC 5 SOC Kk RZEN
0.340, HEMEARB R (P>0.05), 2= 2P0 4+
T FARR. B R E RS LR S A0 REAE AT
7, @R EW ROC 5 DOC. MBC 2 |A] 4% 2% 1F
FIFKFE R(P<0.01), 1H DOC 5 MBC fAHI A
B(P>0.05). AWFALRSMATNEL—S(E 5),
ANFEFR AT T DOC 5 SOC [IAH K R EN 0.756
(P<0.01), DOC 5 MBC K ZEN 0814 (P<
0.01), 7] fit 5 7 PH 4 & + B Y DOC & &
(2.98~11.98 g kg "\(# 3, HAMBIRE R KA %,

S B I CSIEHTVT 48 e e TS B 110 3% 41 39 K [
Moy EHEEVEA U EE AT AL, 45 RR A& 205
PEE MR E S A% RE. SRR 2 2
= 5R 2 IEA IS R (P<0.05 3% P<0.01). AHF 7T
SERGIHARL, AT AT 5T LI R 5 %
FIE A HUBR E A SRR (R 6), IRES %
ot R T, B A IR E MBS 2
AR A K (32 2)F P, X e A e S kRS, +
B E S AAWEGEGR 2), BIEEAURE
AW ZRRE TR 3), [FIN B3R 7= A T7E HE e Pk
S, BOUNEREENEE, B9 NGEAF,
RIHEMBEE I WE S EE, DX A SR E
R,

S35 3R
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