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Effects of Land Use Type, on the"Content and Stablllty of Orgamc Carben. in- Sml
Aggregates ‘B oy A
LUO Xlao hong, WANG Zi-fang, LU Chang, HJUANG Rong, WANG Fu hua, GAO Ming"

(Coll’ége qf Resouroes and Enyironment, Southwbst Umver@lty} JChongqmU 400715, China)

Abstract ; The diStribution and stability of soﬂ dggregdtes unde‘r' dlfferent land use types, and the distribution of organic carbon in
various aggregates were explored in order to provide a basis for the improvement of soil structure and the maintenance and improvement
of soil grganic carbon in Chongqing. Focusing on six representative subtropical land use types in the Beibei District of Chongqing
(coniferous and broadleaf mixed forest, bamboo forest, orchard, dryland, paddy field, and waste grassland) , soils were sorted using
the wet sieving method and the six soil types were compared and analyzed. The distribution of aggregates and their organic carbon
content were determined at soil profile depths of 0-20, 20-40, 40-60, and 60-100 cm for each land use type. The results showed that
there were significant differences in soil structure and fertility levels under the different land use types. Among the particle size
aggregates of the 0-100 cm soil layer, the aggregate particle size of the six land use types was mainly >0.25 mm; the content of
>0. 25 mm aggregate fraction of bamboo forest soil is the highest, followed by the grassland soil, and the dryland and orchard soils is
the lowest. Granular aggregates in the size class 0.25-2 mm were mainly distributed in the 0-20 cm soil layers (28.78%-50.08% ) ,
while the aggregate size fractions 0. 053-0.25 mm and <0.053 mm were mainly concentrated in the 40-60 cm soil layers. Across the
entire profile depth, the aggregate MWD and GMD of the bamboo forest and barren grassland soils were higher than the other land use
types, i. e., the soil aggregates in these soils were more stable. The stability of soil aggregates was significantly positively correlated with
soil aggregate organic carbon content (r =0.569, P <0.01). In the 0-100 c¢m soil layer, the organic carbon content of soil aggregates was
higher for the 0.25-2 mm and <0. 053 mm fractions, with an average content of 56. 54 g-kg ™" in the 0. 25-2 mm fraction. Except for the
organic carbon content of the soil aggregates with different particle size of dryland was the highest in the 20-40 c¢m soil layer, while under
the other land use types, the organic carbon content in soil aggregates decreased with depth, showing significant surface enrichment.
Overall, under the six different land use types, the soil aggregates in bamboo forest soils and waste grassland soils showed good stability,
and at each soil depth, the organic carbon content of aggregates was highest in the bamboo forest soil.

Key words:land use types; soil aggregates; particle size distribution; stability; organic carbon of soil aggregates
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Pk 2.05 £0. 16aA 2.01 =0. 13aA 2.13 £0. 20aA 2.02 0. 14aA
i b 2.01 0. 17abA 2.17 0. 07aA 1.88 £0. 18bA 2.05 £0. 11abA
JKH 1. 64 0. 09bB 1.49 0. 04cB 1. 54 +£0. 05bcB 1.92 0. 0laA
MWD/ mm
ET 1.17 £0. 22aC 1.27 £0. 12aBC 1. 28 +0. 09aBC 1.33 +0. 12aB
R 1.15 +0. 18aC 1. 21 0. 24aCD 1.17 0. 18aC 1. 14 +£0. 14aB
A TR AR 1.39 £0. 12aBC 1.00 +0. 12beD 0.83 +0. 12¢D 1.20 £0. 15abB
Pk 1.15 0. 11aA 1.09 +0. 12aA 1.10 £0. 11aA 1.03 £0. 11aA
i b 1.06 £0. 32aA 1.02 £0.21aA 1.02 £0.21aA 0.96 +0.22aA
JKH 0. 68 0. 03aB 0.71 +£0.07aB 0.71 0. 07aB 0.74 £0. 15aAB
GMD/mm
ES 0.54 £0.03aB 0.54 +0.03aBC 0.54 +£0. 03aBC 0.52 +0. 11aBC
L 0.46 0. 09aB 0.47 =0. 10aC 0.47 0. 09aC 0.47 £0.07aC
GLEIR SN 0.63 0. 16aB 0.59 0. 11aBC 0.59 =0. 11aBC 0.57 £0. 07aBC
1) BRI N 2 e 5 el MU 2T T SR A 0. 05 7k 1105 57 5 B0t , AR 57 ¢l — -+ T /R M

JrR7E 0. 05 k¥ ERYZESRRENE, TIH

2.3 K[ D7 T S R AR LR 5 i
M2 v PIAEH, 7F >2 mm kit .%ngj 5
AL, HoAl s B A A T A > 2 mm AL
BB A Sk 5 I L AR 1 4 0 T ARG EL 0 <20 cm
+2>2 mm ﬁfmﬂi ﬁvﬁﬂ%/\ﬁﬂjﬂﬁﬁﬂ:
111335}:'(P<0 05) PrpkAIK 423 \>’2'mnf7ﬁ
m& HHTE O 20/cm 5 20 ~40cm j’:}:’ Dlﬂi’]ﬁ%

i T P, L T8 b0 [
(19.48 g-kg™')F™> 7K H (18.58 gkg ) >ﬂi%
(13.38 g-kg 1) > Hd (13.22 g-kg 7 ) ;ﬁraﬂg
(11.82 g-k ") >R AR (8. 33 g kg op s
0~ 20 cm | j;F'EP ARREHEO. 25 ~2 mm AHLEK

?}’Fﬁtiﬂﬁﬂﬁﬁﬁﬂp <0.05), wﬂwﬂ
ﬁ%ﬁ?ﬁ@iﬂﬁ“ﬂﬁﬁﬁﬂp <0.05). fE20~

ﬂﬁit&%ﬂﬁﬁ}ﬁﬂp <0.05). 2420 25 #2 mm 40,40 ~60 160/~ 100 tm 5 P , & A 1 45 2 Ak
¢ U %2 FRLBHAFATEDE IR B A R ke
ST Table2 Content of soil organic carbotin variotls parflcle Size “fractions of aggregates under different land use types/g-kg ™!
lﬁ%ﬁg*ih: d st e +Z/em
#/mm 0~20 20 ~40 40 ~ 60 60 ~ 100
Ak 25.79 +0. 83aA 15.95 + 1. 96bA 12.03 +0. 49¢A 7.70 +0. 56dB
T H i 14.29 +0. 56aB 11.97 £0. 25bBC 9.64 +0.59cB 8.08 +0.30dB
o2 K H 23.83 £0.77aA 17.61 =1.47bA 12.53 £ 1. 18cA 12.13 +0. 64cA
P3| 14. 87 £2. 68aB 9.73 +0.71bCD 9.54 +1.23bB 8.60 +0. 19bB
2 10. 12 £0. 67bC 12.77 £0. 60aB 10. 77 0. 95abAB 7.80 £1.78cB
Bt RE R AR 16.21 +4.09aB 8.12 +2.90bD 4.64 £1.83bC 3.24 +0.77bC
Tk 32.23 £2.21aA 22.93 3. 19bA 12.90 0. 51cAB 9.86 £0. 98cC
Fic b 15.33 £0. 75aC 13.09 +0. 52bD 10. 36 £0. 20¢C 8.51 +0.41dD
0.25 -2 7K H 27.30 £0. 45aB 19. 59 +0. 68bB 14.29 £1.27cA 13.12 0. 77cA
P3| 15.76 0. 81aC 13. 84 +0. 28bCD 12.30 0. 07¢B 12. 00 0. 46dB
2 12.55 £0. 70beD 16.75 + 1. 86aBC 13.39 +1. 19bAB 10. 84 +0. 37¢BC
B RE R AT 16.43 +1.42aC 8.88 + 1. 62bE 4.91 £0.96¢D 3.12 £0.28¢E
ik 24.17 £2.40aA 16. 63 = 1. 76bA 10.53 £0. 53¢A 8.32 +0.51cAB
T B 13.64 +0. 15aB 11.21 +0. 57bB 9.38 +0. 83cB 7.23 +1.25dBC
0,053 ~0.25 7K H 13.37 £0.27aB 10. 40 0. 57bBC 9.31 +0. 04cBC 9.44 £0. 18cA
EN| 10. 04 0. 33aC 8.80 +0. 47bCD 7.19 £0. 52¢CD 7.01 £0. 96¢BC
2 8.71 +3.23abC 10.09 +2. 13aBCD 8.15 +1. 74abBCD 5.81 £1.09bC
B RE R AT 14.23 +1.26aB 7. 87 £0.93bD 6.68 +1.63bD 3.16 0. 04cC
Pk 27.18 £2. 84aA 23.08 +5.34aA 11.54 £0. 81bC 10. 63 +1. 89bB
Tt 12.14 =1. 19bB 10. 54 +0. 58bC 15.73 = 1. 87aA 6.31 £1.03cC
20,053 7K H 25.82 £2.53aA 19. 68 =3. 78bAB 14.40 £3.28bcABC  12.42 0. 38¢cA
SR b 15.01 +2.42aB 14.54 +1. 76aBC 11.83 +2. 06abBC 10. 33 +0. 43bB
2 14.05 +3. 02abB 16.26 + 1. 67aABC 15.37 +1.23aAB 11.71 £0. 65bAB
B R R AT 11.49 +5.08aB 10. 02 +6. 56abC 4.11 2. 12abD 2.76 +0.29bD
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0.25 ~2 mm A HLAK % 3 0 20T HAb £ R
HR(P<0.05). 7E0.053 ~0.25 mm Kift A R
W, BR 60 ~100 cm HJ24N, Prk138 0. 053 ~0. 25
mm A AU S 5 8 T HAR - A (P <
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fi5. #E <0. 053 mm AR A RS, ArARFIK H A
MUK &5 5 7E 0 ~20 em + )2 i 25 & T HoAh 4 Fp +
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AR SE 3P AR GMD thdie iy, X5 224
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PRHE T B WA 2RSSR UGS AR, BHTFH

2405 I N S D 2 (S IR T (v i S
>0.25 mmPd B A B I8 A, 190 SR R R e
P2 R, TR E SR L, L3
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BLIEN S5 VE I, B8 m T > 0.25 mm 5
AR T RS E . X T S R
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Wik, LS Z BRI A R, >0.25
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Table 3 Correlauop coefficients, thWPen >0.25 mm aggregates‘

content and- aggrﬁgatf-s itdknhty under different land use-types -
.,‘ >0.25 mm j: i
{ MWD GMD:
¥ | "
>0.25 mm P RIE S i 1 0.899 *  0.809 **
MWD ; 1 0.916 ™
GMD 1

1) % % JRAE 0. 01 AP LMK (n=24), FIF

3.2 bR 2O A R BLAR 2 (5]

TEO ~ 100 em + )2, Fifi 5 AR PRk 42 1 1
K, 6 Fh L R 5 3 B e A SRR HLBR 5
FHLH ek R LT R S Bk,
>0. 25 mmK F2 PR A RAKA LA & 55 T <0.25
mm FRAG PR 5=, Hd 0.25 ~2 mm 3 A
RAKF <0.053 mm PFIERMKNA LIRS BKE, X
ST BB g s AL X S R Ak T4y
R AS AR 28 A 22 AN REHR 5 K A R AR B B e
P, tn] DU S 2 A LR Ak, K
P SR A P 8 A A BT %) e, o8 K AT SR AR A A

T LAV A B A2 T A AT R A 0 B 4 ML 32 B
TR A4 ) I <0. 053 mm I RIKMG

PUBR & i, BrEsh, He AT
LA P B AR WL & R BB R )2 B A
%, HFH AR EY TR R A L IERZ
(0 ~20 cm) , FHACTEI: | AR ZR 70 AW AN 1 R A M) 5k
REEAHLY AR A Y s P25 T 3%
43, TRIBHE ) AR 2 30 3k 28 FIAR Pk b i 3% 17+
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BEALBRRE, VAT T Ky, R T R EERE N
YITEPERE , NI A R T 4 3 A 3R Ak v g LT G R
G002 R TR A B, R R 2 R
P, F520 ~40 em HZE P AR EET 0 ~
20 em H/2.

A HLTAE R BRI B ZE Y 5, — 8 S R
AR, ABFFEF, 750 ~20 em +J2, HIEHFRIAR
SEEFEAR (MWD 1l GMD) 5 4 3 [ 3K A HL R 1
TAEM B LI R (P <0.01, £4). A
K A RAR [ SR AR BILRR 5 35 f 25 1y 2R el A

Mo, 5B AR R e AR PSR A R
BRI Z B PEsh 8D, AR IR

Faz e, ELPTARSR 2 B R T M AR 2 45 00
WD 1o A T LR 9 AT DR i T A
WAEALTFH K BGHIRR A, MEYARTER, RHT
AU, (RIS 7K 22 30 HUIE [ B
i, AR TA LRI BUR A E . X TR
ST, — 7T, >0.25 mm KRt ERKA S
WRIBIRTTRL | S8+ 90 R e MR,

k2 SN %‘éﬁiﬁﬁiﬁigﬁﬁuﬁ AT HLR *ﬂaﬁﬁlﬂ‘?%emﬁi_l

PR | B YR BT S BUR T A L
I I S B U o s 75— S
T S A B AR 0 5
HOE , W T SRR R
ey g PUTCR A A
SEEES SECE RO R, Mk AP

B, 5 AT LR o R I
F4 0~20 cm TERTFEAREREESHARME
AUREEZEREXRE
Table 4  Correlation coefficient between soil aggregates stability and

organic carbon content of aggregates in 0-20 cm soil layers

MWD GMD ZERTIR T o e
MWD 1 0.971* 0. 569 **
GMD 1 0.533**
BB 1

4 Hig

A A AR, RHER S5 H AR S K
TAEERENES. 6 A HITF, frakF
i TR 45 1 2 ) P R R R e M by, HLAE
)2, AT AR AR AR T SRR AT B S R
. 0 ~100 em )2 HIEM SRR Rk, &
FE YR AR, SR, FHUFZK H 4L 0.25 ~2 mm
j\ﬂjl:%‘*ﬂr PIMORFE R U L > 2 mm ﬁﬁu;}h

. MRS TR > 0. 25 mm KA PE A BAR A
iﬁam, HEZNSEHIREN, ﬁ%%ﬂ%ﬁiﬂzﬁ@
MWD FI GMD fl# 5, A3 SRR F et T3

BV . qfﬂﬁli’ﬁ%%ﬂfr* )

A H TR, 760 ~20 em 1)2, TIERIRER
FEPES A HEPH R ARG LA ] 52 0 5 3% 1 A G 6 &R
(P<0.01). 760 ~100 em + )2, A[E 4 Hbo )
J5EF 0.25 ~2 mm FARAEF <0.053 mm HE A

A ML S A . BRFPbah, ol -+ R
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