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Vegetation recovery in degraded red earth:.effect on organic

carbon and Pb and Cd partitioning in soil particle size fractions
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Nanpng 210095, Clhinal. Acta Ecologica Ninica.2001.21(11): 1769~ 1774,

Abstract ; Degradation of farmland Red Farth i= one of the severe problems {acing agriculrure in Sowth Cti-
na. Since 1990°s,agronomical measures such as vegetation recoverics have been taken for its mitigation. In
previous studies.role of vegetation recaveries on rapid rebuilding of svil organie carhon(S0OC) and micro-
aggregation has been debated. The objectivity of present study is to deseribe the redistribution of SOC and
heavy metals of human risk concerns and partitioning in the soil particle size fractions as alfecied by the
vegelallon recovery practices.

The samples were collected at the Grass Extension Station of Jiangxi Provinee, 10 km northwest 1o
Nanchang City. Being typical in central Jiangxi.the soil was Typical Udsiallisols (Chinese Soil Taxonomic 1]
Classification»1999)derived from old Quaternary deposits on the rolling slopes. The treatment plots were
A rotation of carn and cabbage (for 4a): B, continuwous white clover (for 18a):C . continuous archard grass
(for 15a) and rotation of Chinese Lespedeze-Sudan grass(for 3a after 154 grass) (Table 13, A mxed samp.e
ol 5 undisturbed sub-samples was collected randomly in each plot and in 0~ 10cm 10~ 20cm respectively.

The undisturbed soil clods were dispersed in water using the ultrasonic energy at 21, SHz and 300mA.

Soil particles in size of >2mm,2~0. 25mm were separated by wet sieving .those in size of C. 25~ 0. 0Zmm
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and . 02--0. 00Z2mm by sedimentation and siphon,and those in size of < 0. 002mm by centrifuging. The
contents of orgame carbon.Pbh and Ud contents in the particle separates were determined by wel combus-
tion and HEF-HNO,-HCIO, digestion. The concentration of the metals were measured by AAS with the in-
rernal standard control.

Promincnt variation was found in the conrent of SOC and Pb and Cd contenis among the soil particle
fractions. with highest contents in the [raction< 0. 002mm (Table 2.Fig. 1). The fracions of 2~ 0. 2omm
and 0. 25---0. 02mm generally possessed 50% and 2057 of the toral amount of the analyzed components re-
spectively. Signiticantly positive correlation was found between the partion of Ph or Cd and that of SOC in
the ~oil particle fractions(Fig. 2). Compared with that in the uncnitivated soil.the recovery treatments en-
hanced accumulation of SOC and decreased of Ph and Cd in the predominant particle fraction of 2 ~
0. 25mm.whereas elevated Cd level in the 0~ 10em layer (Table 4). Under the corn-cabbage ratation.no re-
markable variation was shown of S0OC and heavy metals in the soil particle fractions as compared 10 that
under the other treatments, Therefore ,the vegetation recovery measures had not only bencfical effects on
SOC sequestration(Li.et al, 2001),.but also affected the distribution pattern of bath SOC and heavy metals
i soil parrticle fracrions, However .the effecis of these measures on bioavailability of the meuasurcd vompo
nents in the particle fractions remain to be determined.
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Table 1 The basic properiies of surface soil of the degraded Paleudull studied

pH pH CEC e 1 1 Wb R 4% Soul particle fractions (mm . g fkg)
(H,(3) (KCLY  (emolskgy SOCGg kg 2--0. 25 0023~ 0. 030, 05~0. D10 01 ~ 0. 005 0. D08 ~ 0, 02 <<, O 2
136 3. 67 9. 71 6. 50) 10 1 55. 0 288. 6 2.0 T 01,2
1-3 #E

A HLB HE B HSOGKCrOs Sk BB E£R Ph.Cd 2R AW 2. H HF-HNO,
HCH), & . FF R+ Pb.Cd FH AF 610A JEF R AL OUME JF F F B 2 o 3R 167 Pn B 8 1 b i 45 1
SHER.

1 ZEREE
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RPN E T REO MRS ZARMEHETEIET 20 25mm WH, KL 0.25~0. 02mm K4 . ju] --
GETARERENAREEA S G LCEENLER, HRAMREE T EZMMM T HE LT RELK 2~
0. 25mm KM RES R X EEERE AR RBRER D% E MR, (i L3 B0e A e M
Ph.Cd ZEBMETEREMNTE L. TSR P RAVRNFSEREHT 7.5~ 15 /kg.Pb — %8 F 11~
20mg/kg.Cd BH)F 20~70pg/kg,. Fid XEFPEFRFTEEDMEIRTRREEHE R W, SHEE 2
~0,25mm ¥AEM 0. 25~0.02mm B EREHAT 20%,Pb 7E 0. 25~0. 02mm ] 0. 02~-0, 002mm B
KERPTREL MOCdMNEARBEGES ZH4R. ENARSTE2LEHE LI TE 2. T8
1 Ph RN FE>2mm AP ENAE 0-25~0.02mm AP L. Af.CdHEXH b4 >2mm Bl
shoad A 7 0 <0 0. 002mm RIS FPIETM. FPREBIIFINEAAFNELZRTENERE THIFLNH.
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Table 2 Distribution of ihe analyzed components in the soil particle fractions

+ W E A4 (mm) )
2 2. 25 0. 25---0. )2 0. 02~ 0. D02 <, 002
Soil particle fractions )
1 W Wi# Soil particles 14. 43+ 8. 83 0, 35— 6. 77 29,40 £ 3. 97 10.51+1. 36 2.61=+1.67
H ek SOC 17.06 +12.19 50. 01+ & 11 19. 61+ 3. 28 10. 65+ 1. 55 3-1412.01
Ph 14. 85 +7. 885 51. 334 5. 83 20, 10+ 4. 33 10, 67 =0, 82 3. 63+ 2. 35
Cd 12.024+ 3. 54 50, 30+ 12. 70 99,501 10. 38 9. 87+ 2. 69 4. 81=3. 31
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5. FF ¥ <and. > 2rom; FS: M # A fine sand. 2~ Pz SHERIMPETHROAE TSR TENSAE
G, 25mm; S1: B PR silt, 0025~ 0. 02mm s FSL: 40 ¥ RY #
] fine silty 0.02 ~ 0. 002mm; CL: # B 28 clay, < Fig. 2  The correlation hetween the prouon of SOC
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with that of the heavy metals in the soil particle frae.
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Table 3 The enrichment coeflicient of SOC and Pb,Cd of the particle fractions of the soils studied
1 MR K (mm) ‘
= 2~ 23 0. 25~-0.02 0. 02~ . 002 < O (602
Soil parricle fractions
0~ [Hrm o
P8 SOC . 13£0.15 1. 01 +£0.07 0.83+ 0. 10 . 964 0. 05 .40 ~ 6. 28
b 1. 0%+ 0. 14 1. 024005 0. 90=0. 09 09740110 1.404 0. 24
Cd 0. 97 + 0. 29 L, 00+ 0. 10 (. 954 0. 37 0. 06410, 31 1. 62+ 0. 59
10~ 20cm
& HL& s0C 1. 27+ 0. 39 0. 9940, 07 0. 85+0. 09 1.06+0.13 1. 4440, 14
Pb Q. 974 0. 54 0.9740.11 .01+ 0. 17 0. 98+ 0. 17 l.53=0. 20
Ch 1. 15 1 0. /3 L0510, 10 0. 66 0. 10 0. 59 +0. 19 2. 0540, 41

2.3 AEMBEELEE - RBR A B AES R AW
WA FTAE.PLCIEES O~ 10m 1 ZEBANATPERERABA TR I, S
VR EHNEERERER YA ~0. 25mm 0. 25~ 0. 02mm P P F & W A > 2 {1 <0, 002mm
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Table 4 Effect of the vegetation recovery treaimenis on the enrichment

coefficient of SOC,Pb,Cd in the soil particle fractions

1 MR R 4 (mm)
ey 2~0.25 0. 25~0.02 M, N2 ~1), 002 <L e
Soul particle {ractions

SOC
JiC ! 1. 32 0. &9 0. 71 0. 94 1. 75
Ex-U¥E- 1. 10 1. 06 0. 82 1. 02 l- 3
[_al 2 1. 20 t. 04 0. 76 0. 96 L. 47
WHEE 1.13 1. 00 0. 4! {). 98 J. 58
EMSAE T 5PES 0. 81 [. 05 G. 84 0. 88 1. 4%
o Hye 1.13 1. 01 0. 83 0. 96 1. 40
gL 0. 15 (}. 07 B, 14 0. 05 0. 28

’h
T 0, 98 1. 07 0. 82 0. &7 1. 48
EF¥-HuE 1- 08 0. 99 0. 64 0, 92 1. 60
= ¢ l. 31 0. 96 1. 04 0. 96 1. 0%
Y= 0. 95 1. 03 it 86 1. 15 1. 47
BT KRR 1. 0% 1, 114 0. &2 0- 93 1. 64
¥ iy 1. 08 1. 02 0. 90 0. 97 . 40
rEE 0. 14 (. 03 0. 09 0. 11 0. 21

Cd
i Hb 0. 59 1. 02 1. 20 1.37 0. 05
EX-fI¥E l. 21 0. 84 1. 25 0. 68 [.5]
H=H 1. 30 0. 81 1. 28 0. 96 2. 07
W E 0. 81 1. 0f 0. 79 1. 14 2. 38
BH&H&T- AR 0. 93 1. 28 0. 42 0. 64 1. 2]
F .97 1. 00 0. 99 {0. Y6 1. 42
k£ n- 28 2. 19 . 37 0. 31 .50

1 BRare sml. & Corn-cabbage . 3 Tri folium repens 1, Berberis chingii () Lespedexa cuneatce Sorghum sudunense 't Mean.

T Qtandard deviation

AP MR EERELEREET Pb.Cd 152> 2mm <0, 00Zmm HHAH AR ER AEHIEL
FINHTFHEERENEREER, H TRAELE HAERELERE T Pb £ 0. 02~0. 00Zmm § H K
HEER. MR, XEEHMAEKTOE T¥MOFIEREZE 707 1 RBU B Rl %R W&
Wt Pb.Cd AR AN X SHERMAIENE G EERARA L,
xS FLAE 20 25mm HWARKNPASEN TREGEW
Tahble 5 Change of the SOC and Pb.Cd in the particle [ractions of 2~-0. 25mm

under vegetation recovery treatments relative to those in the untreated soil

o BREH Hira R 45t R
Recovery Pativle Contents n fraction ) _F‘nrlinn nt soil
cantent SOIC Phb Cd SOC Pb d
prestments (g/kg) (g/kg? (mg kg (ug/kg) (g 'kg) (mg,f'k[;_;} (pg kg
| 0~ 10cm
EX-43%! 28. 3 2. 13 - 2. 81 7.2 I.19 —0. 77 3. 88
=M 157. 6 4. 64 — 8. 61 11. 5 3. 90 —2. 14 0, 86
LY A= 12. 8 1. 43 —B. 46 38. 3 2.42 2,028 14. 09
BFHHEEF-RAR 127. 2 .37 — 0. B 22.9 4. 51 2. 01 15, 32
10--20rm
K- 14. 34 4. 29 — 3,42 ~22,2 1. 21 —~3.99 16, B4
= —2.39 1. 62 —5. 19 -16. 9 2. 50 3033 — 10, B4
T - 8. 33 G. TH —4. 10 12. 9 2,51 — 3. 48 2. 67

—
i

I Carn-cabbage :- 2 Trifoltum repens; 3 Berberis chingii (N Lespedeza cunvatee-Sorghum sudanense

AN FEECAFERRE MM 2~0. 25mm N HWH Z AR A DLk B A P15
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iR e~0. omm NHMNBENSENESESBYE THAEENA Y. MaRd 2 ZH.2~0. 25mm
PEBNFEHETHEESNLEET2HE. MENA ST RAFAEIRANES RO RA, N F 7
HERELBTH 20 25mm WH L IBEN D RAMA BN EAATES . ILKA LY. LR EF
FERL2~0.25mm B AE KX A2 HH HEEESELARZRAEHEEXR . FEP LGB T B &
FRTERE AN . 4BENHESR A ZSRAXREZS ERZNEZALHE TR AAPL S8 ER
A TGS HEEPTETEERRE., H1REE CdSHENVEERRTFERE - LDCI XM AT RS
BEEZNELRETEBRAMAE. B XM . MHENEHEBERESERNTRREAMAIKR BERTH
Ph 2 R.BAmMEZNAHGHIRESBEREAMESHEESFRER. H CdHEICAR GXEETRERT 10
~20cm + EPEZNHKCI SB.OAEE rHEXRE o~1oom WHEENHN S . X - iERL FR
fEhiER KR A S FERAEEXEHYUBEEEN LR A OBERmE REAW s RREHE
REMEE. BHXEEMA M T TESRNESN AMATIMESLRMNEERINAET N,
3 ®&ig

(A E R AT AR ELRN D TAR HESA SANBMBR B E2MIKT LR, Bk
MAEMERERETANRAESRALTENENARMBEERNFIAEE T T, XHELAE ZHEER
TEEB% 2~0.25mm K Ph (N EERM 10~20cm £ B 2~0. 25mm B H Cd MFEER L EB 0¥
T 0~10cm £ B 2~0. 25mm B4 Cd BIFFTE R . & 3 08 G0 9K & fiy e 16 I £ 20 0 b [RORR 1 B8 ROR. 3 #1
BRAMESRNGSEHERER LY THBEEPESRTENTREANSEZRT M MAFIER &Y. H
i HEREEET L ERARPESRMA T NBaME . HEA A B R H SRS ENE LKL
PEEHNEWLERETH PR,
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