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Changes in SBR and ¢CO, at Different Re-vegetation Stages on Sloping-
land with Purple Soils in Hengyang of Hunan Province, South-central China

CHEN Jing, YANG Ning

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

Abstract: In order to understand the changes in soil respiration of sloping-land with purple soils in Hengyang,
the soil basal respiration (SBR), metabolic quotient (¢CO,) were studied by using the space series to replace time
series, and the relationships between SBR, ¢CO, and soil properties were analyzed. The results showed that SBR
and gCO, had significant difference at different re-vegetation stages. From bare land stage ( I ), herb community
stage (1), shrub community stage (Il) to tree community stage (IV), SBR significantly increased (P < 0.05),
while gCO, significantly decreased (P < 0.05). At every re-vegetation stage, SBR significantly decreased (P <
0.05) along 0 — 20 cm, 20 — 40 cm, and 40 — 60 cm soil layers, while gCO, significantly increased (P < 0.05).
From 1II, Il to IV stages, SBR of rhizosphere (R) and non-rhizosphere (S) significantly increased (P < 0.05), and
R/S of SBR significantly decreased (P < 0.05), while gCO, of R and S gradually decreased (P > 0.05), and R/S of
gCO, gradually increased (P > 0.05). SBR and gCO, in rhizosphere were bigger than those in non-rhizosphere.
Correlation analysis showed that SBR had significantly positive correlation with soil microbial biomass carbon
(SMBC) and soil temperature (ST) (P < 0.01), and significantly negative with soil bulk density (SBD) (P <
0.05). ¢gCO, had significantly negative correlation with SMBC (P < 0.01) and ST (P < 0.05), but significantly
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positive with SBD and pH value (P < 0.05). These would have a theoretical and practical significance for building

vegetation restoration technique system.

Key words: Re-vegetation; Soil basal respiration (SBR); Metabolic quotient (¢qCO,); Purple soil; Hengyang
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Table 1 Basic properties of soils tested

SMBC)f) Il 5 >R H1 % 1) B 78-0.5 mol L' K,SO, i3
LM, SMBC = (EZEREW T SOC — K F7%
B SOC)/0.4111!7

SBR £ 7% 52 4 /K ARG 1) 2 N 2 P B R L
Mg . 435 7K & (Soil water content, SWC)R FHL
T:(105°C, 12 h)illE , 14845 5 (Soil bulk density,
SBD)K FH R J1 1 52 , 1 31 2 (Soil temperature,
ST)R FH I BE SR THIN 2, pH A >R FH F AR A A6 72
st

gCO, /& SBR 5 SMBC 1 HLH, E ¢CO, = SBR /
SMBC.

1.4 #iEAL IR

K FH SPSS 13.0 #0447 B4 48 1 53 B A
Bl SRR R D7 2253 W11 (One-Way ANOVA)FIXE
H CH E R I (DMRT 253475 220 W fll 2%
I E R K (o = 0.05), R Pearson 4 #rikd#t AT
AT A BG4 R 3 IRE A4, 45
TR IH + hnifE 2

BBt +)2 Neole SMBC SWC SBD ST
Stage  Layer (cm) (gkg") (mg kg (%) (gem?) (C) ot
I 0~ 20 24.12+2.00Aa  531.82+20.12Aa  30.43+2.32Aa 124+0.11Aa  19.06+1.87Aa  8.00 +0.65Aa
20 ~ 40 22.87+1097Aab 34372+ 1598Aab  27.99+ 1.08Aab  129+0.13Ab 1835+ 1.67Aab  8.21 +0.57Aa
40 ~ 60 1937+2.12Ab  231.54+ 14.12Ab 2521 = 1.26Ab 136+0.17Ac  16.09+ 1.60Ab 833 +0.78Aa
il 0~ 20 2843+2.84Aa  71625+36.09Aa  32.34+2.09ABa  1.18+0.12ABa 2521 +243ABa  7.56+0.76Ba
20 ~ 40 2598+2.49Bab  432.63+23.98Bab 30.37+2.03ABab  1.25+0.14Aab  24.98+2.40Bab  7.78 +0.56Ba
40 ~ 60 22.09+226Ab  258.05+16.09Ab  26.89 + 1.86Ab 134+0.13Ab  22.56+22IBb  7.98=0.65Ba
m 0~ 20 3576 £3.07ABa 1100.00%82.09Ba  33.89+2.53ABa  1.11+0.10ABa  2834+2.65Ba  7.34+0.78Ba
20 ~ 40 30.05+3.00BCb  636.57+60.45BCb 31.09+2.08ABab  1.20+0.12ABab 27.43 +2.66BCab 7.39 + 0.76BCa
40 ~ 60  2543+237ABc  333.03+20.00ABc  27.84 % 2.67Bb 133+£0.12Ab  26.54+2.65BCb  7.43 = 0.68Ca
v 0~ 20 53.64+435Ba  1276.18£99.98Ba  35.76+2.78Ba 098+0.11Ba  33.01£3.00Ca  7.12+0.76Ba
20 ~ 40 4035+3.98Cab  752.61 £+43.76Cb  33.54+2.54Bab  1.12+0.09Bab  30.32+3.01Bab  7.15+0.68Ca
40 ~ 60 30.54+2.97Bb  504.12+28.09Bb  27.13 +2.54Bb 123£0.10Bb  28.09+£2.89Cb  7.16+0.76Ca

L $RHBEYBE T FARREEB B T EARTEE I BL IV: FTRARREB B SOC: HHEA PN SMBC: A Mittic; SWC: +3E8/Ki; SBD: +
B ST: LR . BURE AR KRS FREOR I — L2 AR R B BLH 22 57 & (P < 0.05), AF/NG FRERR B BOAR R )2 H
SR EP<0.05)., FEIF.
I: Bare land stage; II: Herb community stage; lll: Shrub community stage; IV: Tree community stage; SOC: Soil organic carbon; SMBC: Soil

microbial biomass carbon; SWC: Soil water content; SBD: Soil bulk density; ST: Soil temperature. Data followed different capital letters indicate

significant difference at 0.05 level among different succession stages at the same soil depth, while different small letters indicate significant difference

at 0.05 level among different soil layers in the same succession stage. The same is following Tables.
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W (P < 0.05), 45 1 )21 SBRAKIK K 0 ~ 20 cm >
20 ~40 cm > 40 ~ 60 cm,

gCO, HIZS L HL A SBR AR 2, BIVES Bt 1%
YR AZ B AT 1T B NP < 0.05), BN R B B
(1) > BAREOE () > HEATEEB B > FF
REETE BT BE(IV) s 7E AR B B, Bl A 1 TR
IXEIN, qCO, B B A AR LRSS, R BN .

% 2 IR SBR 5 ¢CO, YAk
Table 2 Changes in SBR and ¢CO, during re-vegetation stages

40 ~ 60 cm +JZ >20~40cm )2 >0~20 cm +
JZ(P <0.05),

2.2 SBR#NgCO,7ER RS IERFRIBIAI 1K

TE I R BRRYE — DRI A5, R 1Y
A e R 5 R LB AR R PRSI £,
R 1 HIERA ECRCEY S S i H85EAED
B (Y 1 HE AR Z AR PR (R/S)
R/S A, AR BRI BRI k. DA 3 AT, B AR
P& BB (1) —HEAHE VR B Be (1) — I AT 7% B Be
(IV),R 5 S SBR ¥ EHEn(p < 0.05), HR > S,
R/S W /NP < 0.05);R 5 S 11 gCO, 432 i ik
/NP > 0.05), [FIFERBLI R > S (U455, R/S Bl
TP >0.05).

2.3 SBRK¢CO,5 +EMRIIX R
MR R AGE 4), SBR 5 HERUEY &

PR E B Bt Re-vegetation stage +JZ Layer (cm) SBR (mg CO,-C kg 'h™") gCO, (x10°h™)

I 0~ 20 2.524 +0.243Aa 4746 = 0.401Aa
20 ~ 40 1.996 = 0.187Ab 5.807 = 0.502Aab
40 ~ 60 1.765 = 0.143Ab 7.623 £ 0.689Ab

I 0~ 20 3.337+0.298ABa 4.659 £ 0.444Aa
20 ~ 40 2.225+0.287Bab 5.143 +0.512ABab
40 ~ 60 1.803 = 0.200Ab 6.987 £ 0.632ABD

I 0~ 20 4.653 £ 0.443Ba 4230 +0.407ABa
20 ~ 40 3.109 £ 0.319Cab 4.884 = 0.438Ba
40 ~ 60 2.187 £ 0.254ABb 6.567 £ 0.549ABb

\1 0~ 20 5.009 £ 0.547Ca 3.925 £ 0.298Ba
20 ~ 40 3.243 £0.365Cb 4.309 £ 0.309Cab
40 ~ 60 3.000 £ 0.299Bb 5.951+0.587Bb

e 3 MM TR R, S (9 SBR K ¢CO, 19254k
Table 3 Change of SBR and ¢CO, of R and S during the re-vegetation

R B SBR (mg CO,-C kg 'h'™") gCO, (h)

Stage R S R/S R S R/S
1 4203 +0.326a 2.764 +0.187a 1.521+0.129a 0.0072 + 0.0005a 0.0064 + 0.0004a 1.125+0.012a
m 5.432 £ 0.445b 3.754 £ 0.239ab 1.447£0.120ab  0.0068 + 0.0003a 0.0058 £ 0.0006a 1.172£0.016a
\% 5.996 +0.512b 4.329 +0.386b 1.385+0.111b 0.0063 + 0.0005a 0.0052 £ 0.0004a 1.212£0.013a

[FIBIEE 5 AN R 7 B 2253 35 (P < 0.05).

Data followed different letters within column indicate significant difference at 0.05 level.
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Table 4 Correlation coefficients between SBR, ¢CO, and soil properties
SMBC SWC SBD ST pH
SBR 0.8237** 0.2547 —-0.6015* 0.7908** 0.2879
qCO, —0.7985%* -0.2179 0.4621* —0.5000* 0.6035*

*: P<0.05;%%: P < 0.0l

BR(SMBC)5 -+ 3 I B (ST) 5% e i & 1E A ¢ 56 &
(P <0.01), 5+ 2 FE(SBD)E & XK &
(P <0.05), 5 -3 /KESWC)S pH H A K
A, ¢CO, 5 SMBC £ i F AL R(P <
0.01), 5 ST & 2 & A K R (P < 0.05), 5 SBD
il pH {H 2 1 2 IEAHCOCR(P < 0.05), 5 SWC
FHSEMEAR I

318

(1) SMBC 2 fH ¥ & 51 5% 4 (IR 5, 252
FE TR AL A RS AR, R T 4
TRTE BRI B Bk M AR ST SMBC W IR0
SBR. ¢CO, 55 SMBC [ % & i AN B #>, Wang
PR SBR. gCO, HUpRF - 5L i () 1 T A
J& SMBC ) K/N, Scott-Denton 252 R 57 2 B ,
SBR. ¢CO, 5 SMBC 5 & % ], 1fii Sato 25
MR BTN ZERALTR AL R FY,
SMBC 5 SBR 2 M . 35 1 A 56 56 R(HH L R 50
0.82377), 5 ¢qCO, M B 3 f b 2 56 R (HH 56 R 4L
h—0.79857) (% 4).

(2) ST AN i 5 A6 40 b 138 43 ) A B AR
A9 8, [A) i) 38 X 3845 ML W)(Soil organic matter,
SOM) 53-fift HE I AR Z2 P W LA K 3006 0 1) 1
gl s, X SBR. gCO, 1Y 52 5 K (A
KRB B A 0.7908" . —0.50007)(F 4), A 5T 4k
H5 Burton %P7 Keith 252 45 R
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SBR 7£ — 4 (1) 3 il P9 B SWC 1% 388 A i 488 538, 78
F2 35 T () e 7 a8 — 8 0 BT PN, 7 10 N ik A 22
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5 SWC R IEMEFXFR, SWC > 12% I}, SBR 5
SWC 2 1t A1 ¢ % . Xu ZPHA R 19% & SWC
—A B a5 TAETE A, 28050 T,
SBR 5 SWC R IFAHE KR, {HY SWC # i 5 —

BRI, SWC AL A SBR A4l A, Ho s P
SWC o iy B o I 34 25 40 ) 8 9% A0 1 4 il AR R
W N A ST A W A5 B, TR IR T SBR R E
ARSE R, SBR., ¢CO, 5 SWC %A L EM AL R,
X2 T T DX 3 S Ay 2 XL A, S
BFEIA 2010 4% 5 — 6 H  FEM w2, SWC L,
HHEBE S RE/N(25.21 £ 1.26)% ~ (35.76 £ 2.78)%
ZE 2), AR mAEYAR RS MY
(35 31, B LAKE LS Y SWC X} SBR 5 ¢CO, Bt
B Be b, S LI £ A SWC A% Ak i B an SR oK
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BAESHE TR HE R IR E TS, W
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(52 25k
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LG, WY T e A e i 4 05, 2 A YRR
AR 5P R — A E XS, 2 R IE R
S8R (14 /N A 300 A A BH (5 - B R B B A
WA 3 FE T, SBR K ¢CO, 7E R 5 IEMER(S) 21k
A, AR B Be () — P ABEE B B (T —
TEARBER BB (V)R E i #2, SBR J ¢CO,
T R > S AR . T - IV E it
TR AR T 0 R 5 e, LR AT, M
SRR, TS B N 43 i 9 A 0 B8,
TSNy ff e o3 0 2 1 EC PR ERC  38 22 |, TR T
SBR i) R/S .2 #/NP > 0.05), 1fif gCO, A R/S &
#i ETHP > 0.05),1X 5 Grego 45 Kennedy""” AYHF5E
ZESARRL. HAT, T EXHEPR R R R Z
AN XY R 5 W) AR BRI A Py TSR
S5 ENAMIFR IR, FEVFR 7 SE S R R
W5 AR R S A AR BAEH AR Fr
e 5 1 i S5 TS T BER A RIS,
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