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Based on the field survey and laboratory analysis, we studied the soil aggregates stability and soil
organic carbon characteristics in two soil layers, i.e., 0 =20 em and 20 - 40 c¢m, under five different
forest types, namely Fucalyptus robusta, Pinus tabuliformis, Cunninghamia lanceolata, Phyllostachys
heterocycla, and natural forestland. 1) In the O =20 cm layer, the mass percentage of soil water stable
aggregates under the five different forest types firstly decreased and then increased along with decreasing
aggregate size, and particle size 0.5 — 0.25 mm had the lowest percentage. In both layers, soil
aggregates were dominated by particle size > 0.25 mm, and the mass percentage of macro-aggregates
decreased as the soil went deeper. 2) The mean weight diameter (MWD) and geometric mean diameter
(GMD) of soil in different forests had similar variation tendency: it was higher in the 0 — 20 cm layer
than that in the 20 —40 cm layer. When comparing the MWD and GMD in the same layer, both of the
factors were the highest in natural forestland, while the lowest in Eucalyptus robusta forest. However, the
fractal dimension (D) of the soil in the Eucalyptus robusta forest was the highest, but lowest in the
Cunninghamia lanceolata forest. 3) The content of organic carbon in soil aggregates of each particle size
in five forest types decreased with increasing depth in soil and was distributed mainly in the grain size of
2 -5 mm. In 0 -20 cm soil layer, with decreasing particle size of soil aggregates, the content of organic

carbon firstly increased, then decreased for the particle size of 5 —2 mm and finally increased, while
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contribution ratio of organic carbon firstly decreased, and increased finally. According to variance

analysis of MWD and GMD of different forest types and soil layers, soil in natural forest had better

structure and its soil water-stable aggregates had better stability than the other four types of plantations,

while Eucalyptus robusta forest was the lowest. The stability of soil water-stable aggregate decreased with

increasing depth in soil. The content of organic carbon in natural forest soil aggregates was the highest,

while that in Eucalyptus robusta forest was the lowest.

Key words different forest types; soil aggregates; stability; organic carbon
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Tab.1 Basic information of different forest types

Mor ety . " MEZ  HivEYIRE NS s
3R ZL ril - T ) Wa

Forest Canopy Litter fall Age of Tree

Altitude/m Latitude and longitude Slope DBH/cm
type density depth/em trees/a height/m

A 1351 24°35'N 105°07'E SE 0.71 2.1 15 13.2 11.20
MWS 1324 24°35'N 105°03'E SE 0.80 3.6 15 8.3 8.12
SM 1307 24°35'N [105°04'E SE 0.87 3.4 14 7.5 10.73
MZ 1356 24°35'N 105°03'E SE 0.75 2.3 15 7.6 6.31
TR 1548 24°35'N 105°01'E SE 0.85 4.7 — 7.1 6.59

AL FERMG MWS. S RBAAR  SM. B2 AM MZ. BATMG TR, KIXMGSE. AR, T A, Notes: A refers to Eucalyptus robusta forest, MWS means

Pinus massoniana forest, SM means Cunninghamia lanceolate forest, MZ means Phyllostachys heterocycle forest, TR means natural forestland and SE

means southeast. The same below.



86 G| AN N AN

938 %

1.2 TEHRRE
2015 4F 4—5 H , FEREHUAY 5 FlobRkHb Py 12 L 3
20 m x20 m YRR SR 5 A S BURAEE 430 ~
20 cm F120 ~40 em REFUR HE X 12 5 A
SEFER U s HRE RBERT, JE R PRE R
PRI IR ) 5, HIERE S = B AR
T, I HERE R A TR+ A I [ SR S BT
B em® ZEA /N T K B TR /N DR A )
BRSNS RS T
1.3 HRFAESHIESH
KRR 00 % B (IR 1) A HLR
(FEEIRFIAS T L) | T AL B (O EE 23 By

10\ RIEATE(CEI T W) 2 A (PR
TERIL) (F2) o 40K ATk R0 e
TP P SR AR R R A P SR AR T 0 0 o A 3 1
A 30 YR/ min, JENEH 3 em, £5%2 30 min, B IH 4
FTFRIA 6 MR >5 mm.5 ~2 mm.2 ~1 mm,
1~0.5mm.0.5~0.25 mm. <0.25 mm B RB{A&HLT
JE PR, U 80 H T A SR A DLk i A
B & R B B MR S AL

K P B/ 3 25 S YR RN B DR 28 22 90 ik L
ARV A 1R) 22 S Pk . PR ) AH DG OC &2 H Pearson
FHOCRBOEM, W E MK E R =0, 05,

T SC A AR AR P SR AA TR AR Sy AT SR A

*2 AEHSLEEARBEHLIER

Tab.2  Physical and chemical properties of the soil of different forest types

PROPZEAD REBUE RHEeRE APUR &P &N + WAL Soil mechanical composition/%
Forest Soil Soil density/ soc/ Total P/ Total N/ Fbk: Sand particle  BPAL Silt particle FKL Clay particle
type depth/em  (grem™)  (g-kg™')  (gkg™')  (gke™)  (2~0.05mm) ( 0.05~0.002mm)  ( <0.002 mm)
0~20 1.31 31.3 1.91 0.48 73.67 25.81 0.52
A 20 ~40 1.42 24.7 1.11 0.41 69. 45 29. 86 0. 69
0~20 1.28 36.3 2.01 0.83 66. 03 31.12 2.85
MWS
20 ~40 1.39 28.2 1.46 0.68 59.00 37.37 3.63
) 0~20 1.13 41.6 2.57 0.75 44.83 50.23 4.94
M 20 ~40 1.25 31.7 1.67 0.87 65.17 32.85 1.98
0~20 1.07 46.2 2.43 1.05 67.31 30. 59 1.10
W 20 ~40 1.15 30.4 1.85 0.93 66.32 31.21 2.47
0~20 1.05 53.9 2.92 1.58 66.29 32.56 1.15
b 20 ~40 1.13 32.1 1.91 1.50 34.84 58.17 6.99
U BN IR R ATR T 2341, Note: the data of soil mechanical composition is volume percentage.
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ARG — 2R F R R 22 57 8.3 (P <0.05) , Different
letters in the same picture mean significant difference at 0. 05 level at
the same layer in different forest types.
P RRbR Y P SRR 2 B AR L1 B AR
Fig. 1  Soil mean weight diameter and geometric mean

diameter under different forest types
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Tab.3 Fractal dimension (D) of water stable

aggregates in different forest types

Wakm LR -
Forest type Soil depth/cem
0~20 2.51aA 0. 968
A
20 ~40 2.53aA 0. 956
0~20 2.32cA 0.912
MWS
20 ~40 2.36cA 0. 894
0~20 2.29cA 0. 883
SM
20 ~40 2.35¢B 0. 964
0~20 2.41bA 0. 909
MZ
20 ~40 2.46abB 0. 895
0~20 2.42bA 0. 815
TR
20 ~40 2.48aB 0.878

TE ARSI ARIR LR R NG FREFRR 25 B35 (P <0.05) , [7—
MR LR KRE FREFRR 27 83 (P <0.05), Notes:
different small letters in different forest types mean significant difference
at 0. 05 level in the same layer, different capital letters in the same forest

type mean significant difference at 0. 05 level in different layers.
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P <0.05, T, Different small letters in the same particle size in the different forest types mean significant difference at 0.05 level in the same

layer. Different capital letters in the same forest type mean significant difference at 0. 05 level in different layers. The same below.
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Fig.2 Percentage of mass of soil water stable aggregates under different forest types in two layers
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Tab.4  Correlation between parameters of water stable aggregation

GMD MWD D SOC >5Smm  5~2mm 2~lmm 1~0.5mm 0.5~0.25 mm <0.25 mm
GMD 1
MWD 0.927 ™ 1
D -0.667* -0.420 1
S0C 0.859 ™ 0.922™ -0.321 1
>5 mm 0.814™  0.840™ -0.370 0.907 ™ 1
5 ~2 mm —-0.360 -0.356 0.038 -0.585 -0.661" 1
2 ~1 mm 0.112 0. 069 -0.119 0.076  -0.196 0. 255 1
1~0.5 mm 0. 001 -0.299 -0.517 -0.278 -0.162 0. 125 0. 431 1
0.5 ~0.25 mm -0.750* -0.683 0.441  -0.711" -0.584 0.183 -0.633*  -0.274 1
<0.25 mm -0.700* -0.611 0.623 -0.583 -0.589 0. 063 -0.49%4 -0.476 0. 864 ™ 1

. FR P<0.05,™ /R P<0.01, Notes; * means P <0.05, **
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RS A AT m s e iz i ag
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Fig.3  Organic carbon content of soil aggregates of different aggregate sizes in two layers in different forest types
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4) o HIF N /N KL P R A S A B =
1o, (AR o0 B S OB A R AR AH LA
040

0~20 cm
0.35F

030
0.25F
0.20F

0.15F

A MUK ik 2 Contribution rate

0.10

1 1 1 1 1 1
>5 5~2 2~1 1~0.5 0.5~0.25 <0.25
A1 B A ki 12 Particle size/mm

/N TR AR A HL A A B T o7 L K SR Bl R AT SR AR
%, BRAE AR AR, FepAR 1 ~0.5 mm Fi
G A TR i B A0, FLIZORE 0 1A TR AR (%) A HILA AL
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em )2, 5 FIARIAS [ G0 A 5 PR A MILAR BT ik 00
A0 ~20 ecm +JZE 5 FbR S TTkR e /ME
I IAE 0.5 ~0. 25 mm, 4R BIER 3456 ,2 4
FERIIHRAF 0.5 ~0.25 mm FERBAC(K2) A
BB 5 Tt 5 s LAt A 9% AT R R AR L Ak A 352 41 7K P
(E3) B R WL DTSR AR, > 5 mm
RARA ML DT IR e = 5 H A 43 LB DA SR BILAK
A G, MRIEE 4 HRIE KA XS H U 1Y
FHOGHE T 3 i izoh 2 A AR 5 A FI T 4
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Tab.4 Contribution of aggregates with different sizes to soil organic carbon content

3 % i

1)5 AR AR )2 RTRAR DL > 0. 25 mm F7
PR F, ARFEMATRIAFAERKZER, 0~20 cm +
J2,5 FhbR o 1A B AR B ik B R G 38 R R T
SIS BN RS FR o 25 R A R AR
¥ILL 0.5 ~0.25 mm KL A 43 & Mk, A+
2 ARIRMR S AR TR AT SRR 3 B i 22 /N 22
S KRGS R RIRK

2) & Hk4> GMD Fl MWD 18,0 ~20 em 2K
T20~40 cm 12, A1)z GMD Fl MWD {51
R RIRMR IR K K bR/, 5 FlARS3 0 ~20 em -
2 D KT 20 ~40 em + 2, HAEW A 2 12
D (EIIAC T HA 4 Fh O MR, R AREL 5 1 H At bR
57 o VIR AR eSS PR e MR AR 22

3) KRR HEH RAKA WLARAE 2 )2 =
T4 FNTAK, S FlobR o35 0 92 1A SR A4 b A7 ALk 1Y

GRS LERR M, 0 ~20 em £)Z,5 Ff
RGP 5 ~ 2 mm k2R P BRI BLR S i B, AL
B 5 BB AT SR AR/ 52 B SE08 R I/ NTE
KA FaH ALK BT k=3 00 2 B A SE 08/ e 15 R
FAORLEE 4 BRI (REARARER ST ) DTk 3 f KA 30
1E >5 mm *EZ&E]I%{ZIK, B/MEHBLFE 0.5 ~0.25
mm, AL BRAT LB o R R e KA AR 1~ 0.5
mm, 20 ~40 em )2, T IEERLGL A RAKG HLIK 53
A s LU S 2% | 5 Fhbk o3 58 P SR AT LAk B ik
HE/ME I EAE 0.5 ~0. 25 mm K2 R,
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