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Effects of Sod Cultivation in Orchard on Distributions of Soil
Aggregates and Soil Organic Carbon of Aggregates
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Abstract: The effects of sod cultivation in orchard on distribution of organic carbon in soil aggregates were
investigated, which located in Yuchi Village, Youxi Xian, Fujian Province. The results showed that compared with
downslope and landings clean tillage orchards, the proportion of >0.25 mm water-stable aggregate (R,,5), mean
weight diameter (MWD), and geometric mean diameter (GWD) of soil aggregate at 0—20 cm soil layer in sod
cultivation orchard increased by 3.78%—5.90%, 16.82%-20.94%, 5.86%—-50.31% and 3.81%—13.82%, 13.33%—
19.95%, 7.50%—-60.63%, and the fractal dimension decreased by 1.54%-2.35% and 1.09%-9.64%, respectively.
The sod cultivation could improve proportion of organic carbon storage in large aggregates (>2 mm) to total
organic carbon at 0-20 cm soil layer. Therefore, the sod cultivation was beneficial to improve stability of soil
aggregate, and could enhance the protection of organic carbon and carbon sink in soil.
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Wt B + 5 B OC R AR D DL ARE

TR A E A SR RRE B S B 2 LA R,
T+ BEZERY I AN SZ TR NI D, 1852 345
R R R ST A R . P2 E i H AR (Mean
weight diameter, MWD) AL~ H 1% (Geometric
mean diameter, GMD) 2 J B +- 38 A1 R AR K /N A
AROLEE FIHE PR . MWD 1 GMD {8 R FRR A5
PRS- 2k A 1 3R B b o, R pE R . 354y
JE 45 % (Fractal dimension, D)Jz f Bkt + € 25 44) JL{n]
WK S T LSRR R R, 135
AL B SRR B AR AN, ST AR BORR & 5 TR A5
A 2 A R R T AT R BN 5 A A T
FENR, T A SRR - e AL a R R i 2
A, A ML A [ 3000 5 A SR AR B AR B AL i) 2
YIFOG , 3 AU 3 A SR AR B 50 AR /Ny
A EAT FEZESZ 00 0 AT SRR AT WS SR 52 e 1 458
HHUBR A, A LR A SRR B A HL
fe ()RR A LB S, T H A A LU [ v
RORA LA LI AT DAL + 345 HLE% (Soil organic
carbon, SOC) ¥ [ 5 % mi" A W 5% 5 & R
>0.25 mm KEAPERIRIA L BI(R),5) . GWD. GMD
1 D EE bR, TS ] B AR T R e I A R R
RKFatEZE R, T R A DLk 25 BRI e
PR ICFR , o 5 el A BT 3 A R AR R i R
LTI ST R HERL 2= -

1 3R M A 0

TR0 A TR A IR BV A bk, b4
26°25", A4 117°57", J@ w3V Bhaty 25 XU 1T A< Ak

F 1 CREKE P I A B R

BRI AER,EREZW, BKEE. 78
A 19.2°C, HB H(Q ) FHRIE R 8.0C ~12.0C,
AT )RR N 26.6°C ~289C, IR
TR E , G R 4422.8 ho 4RFXRE
FiHEy 1620.6 mm, 478 & 7 1346.4 mm, 4F N
BRI A AEA) 10 A BWAE 1 HRRDWZE ALY
AERATR B 13% 2547 326 F AT M2, K
AWK Z , A HEREWNED 62%. ARUFE LR
TF b K = 305 E A 5 RS £ IR 3 A AR
AL B 155 BN AR B A SRR AR, 3
ESIpSEAR:

2 MR %

2.1 K58t

HE IR R 15 4F 09 I BE (Prunus persica var.
nectarina Maxim.), i 56 #1977 47 (1996 4F) 1 3 FL Al
FACHER LR 1, sk AL X it 4 3 AMab i,
53 50 R U B W HE(T), BIFE 25 m (/) X B
TATGUSE A AE 8 R, BT AR BE, B AF TR R R
R 3~4 K BERTT R HIEHH(T,), HI7E 25 m #)/NIX
PemifEE 8 MG, B TE 4 m, 7EBR 5 IS
FLA% 80 cm I 80 cm MYHL, B 1 BRERM , &1 F 2R
KB AR REBR L 3~4 UG B 5 T B + B R4
A4 (Arachis pintoi)(T5), BIFERS £ BYIEFAE = 5L
(Paspalum natatu)FFd E 5 ¥ (Digitaria smutsii), £
TR B4R AL, B0 B BRI R 7 =R T,
Wern SRy XAk, A 3 AN E R B Ak
HUNX AR Sy 100 m*, BEHLHES . A3X50 A 1996
AT R, IR A5 AL N X8 7 AR AR — B

Table 1 The basic physical and chemical properties of experimental orchard soil

PRAb M + )2 E Soil depth (cm)

Physical and chemical property 0~20 20~40
YIHPERARL Physical sand (>0.01 mm) (%) 45.05 42.01
YFEMERE L Physical clay (<0.01 mm) (%) 54.95 58.00
pH 435 439
HHLF Organic matter (g kg 23.10 20.30
FH 25 T84kt Cation exchange capacity (cmol kg™) 7.35 6.09
4 Total nitrogen (g kg™) 0.96 0.79
4 Total phosphorus (g kg™ 0.23 0.23
THif & Alkali-hydrolyzed nitrogen (mg kg™) 100.85 92.35
AR Rapidly available potassium (mg kg 31.60 19.55
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TR0 2 AR b R 0 it RS A A ) 4 i A 2~3
U, MEAL SRy 52 A TS, g i IS AR A SR R A
e, AEFHA P . A 257 AR T kAR S
KRBT #2258 18 (58 15 em, I 10 cm), PI5)3
AREAHE BRI £ .

2.2 T+

T 2009 4F 4 H T RIERA /DX S B A i
WURE 55 A, A 850 E BRI, B BR 3R +
BegsdE, 3WHEK, BB S 53 0~20 em il 20~
40 cm BUFR H4E, KN H 20 ecm x 20 cm, 2R 5
FEDUAMEEBORA HRE 1 kg HBFEUR A JFOIR R, 4%
+ 358 1 AR BB AR R B I 10 mm 22 A7 1 TR, 78 B
WA AT

2.3 AR EIEFRNE

- DA B A 4 23 B A Elliott™ 1977 1k, 90
YEB M. FREUXT 1 100 g, 8+ REHC7E i RFLAR
i b, AE K HIR M S min, PR 5 WU 404301
THEIE 3 cm, 30 YK min™)## 5 min, 43025 H >2 mm .
1~2 mm, 0.5~ mm, 0.25~0.5 mm, 0.106~0.25 mm
<0.106 mm F) -SRI, 737E S0°CTRHET PR

Z: M8 9% 7R 43 B I O 3% 31 5 >0.25 mm
FAK Ry ,5. F ¥ & & H 12 (Mean weight diameter,
MWD) A1 JLAA] 3F- ¥4 H 4% (Geometric mean diameter,
GWD), HE4E% (Fractal dimension, D)X F#E:
WAEER B 5 VA

+ B R ARG LRI 2 4% T 25 soC =
soc x Wx px H, 2 H1:SOC fy + 3= A A HLERIT
# (t hm™);s0c 4 3 AR HLIK & & (g kg); W
Ry A RS s p A RHEAR (g em”); H M+
JZJEFE (em)o

2.4 MET %

BB A R B ORI 2R 1 Rl R
PR HI AR T SR AL B Rl - SR AT L
3% RO R LR B B - K DG L, CEC
e R SR B ARIRPRLZR L3R I AT L
ik 2 A SR P S R B S MBI,

2.5 #iRAbIE

FHl Microsoft Excel 2003 £ DPS7.05 #4417
BARGIT 2 5  E VEAG I R S Mk i, 2 L
AR LSD 75,

3 5 R T

30 EEREN HIEARES RN

hE 1A AEH, T, T, AT, ZbFE X5k 2
SRR I 53 A0 R — 2 AR R /2 0~20 cm £
JZ >2 mm A RIR S B T 5T 20~40 cm )2
Mo ANIF B FE 7 X AE 1 5 A R AR i i o3 A A7
E—EM2ZS. W 0~20 cm 2, T, 40
B >2 mm A RS E L T, M T, A BEA & 8.35%
1 55.30%, H: 5 T, Ab B 22 5738 B & K, 5 T,
AR 2 R, T, A 1~2 mm, 0.5~
1 mm F1 0.25~0.5 mm MK E 540 5 1L T, A1 T, &b
B 8 0 46.70% F1 71.10% ., 53.53% £l 47.54%,
51.92% F1 15.32%, H: 5 T, AbFH ) 25 F 243k 2K
VL H T, BT, AbFRE A 2E RN, Jihh, 3 Fh
AEFRAY 0.106~0.25 mm Fil< 0.106 mm 18K &
IRICE 25, 8t 20~40 cm + )21, T, 4B
1) >2 mm FIRAR S # 0 E ST T, f T, /b3y, A
H 0.5~1 mm F1 0.25~0.5 mm H BIK S &L T, #
T, Kb FE 23 SIREAR T 23.52% F1110.30%, 19.12% Fil
31.49%,

3.2 A EHIE X E L BT E AR

M2 nl g, W —+ 2, T, A+ B 5
K Rys. MWD A1 GWD 431 T, A1 T, Ab 3 ) 755
3.78%~5.90%. 16.82%~20.94%. 13.33%~19.95%
H1 3.81%~13.82% . 5.86%~50.31% . 7.50%~60.63%,
H T, 5T, &b 0] 49 25 73k W2 KF, W] T,
Ak 3 A P R AR S A LG T, AT, A B TR AR
Eo [l —AbH, 0~20 cm + )2 ) MWD Hl GWD
53 A b 20~40 em £ 2 B & 16.93%~66.04% Fl
16.02%~73.37%, H. P 1 2 0] 1 22 538 1 2 7K1
2B IAEH, 0~20 cm +)2, Al BoE 52
B+ 3E 4R T, > T,> T,;20~40 cm + 2K
T,> T,> Ty; T, A BRE) HHE AR5 B EL T, F0 T,
A PR A FEAG 1.54%~2.35% F1 1.09%~9.64% , IR 158 H
T; AP AR R R e LT T, A1 T, Ab3E

I3 EEREN T IEARKEIRSENT N

%3 WoR, AP gE + HE  R AR AT HLRR &
AP S, R A KA RAK(>0.25 mm) 1 F LK
S T B K (<0.25 mm). IR ORE
0~20 cm 1 J2 45 b 9 A e R AR HLIK & 235 5 T
20~40 cm + )21 FEPE A FAREE WAE RN T 4
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Fig. 1 Effects of tillage method on contents of soil aggregate. Different letters above the same fraction size class column present significant differences

at 0.05 level.

2 AT H LIRS R, . MWD, GWD FIZMELEE(D) 3
Table 2 Effects of different tillage method on R, ,5, MWD, GWD and fractal dimension (D) of soil aggregate

Mg

Qb3 Treatment + 2 Soil depth (cm) Ross MWD GWD D
T, 0~20 83.47 + 1.26b 1.08 + 0.20b 0.79 + 0.14b 2.16 + 0.09b
20~40 83.37 +2.03b 0.89 +0.18¢ 0.64+0.11c 2.21+0.05b
T, 0~20 85.15+ 1.47b 1.19£0.10a 0.83 +0.08a 2.15 +0.03b
20~40 76.02 +2.94c¢ 0.72 + 0.02d 0.48 +0.01d 2.41+0.01a
T, 0~20 88.40 + 0.25a 1.26+0.19a 0.89+0.17a 2.12 +0.08b
20~40 86.53 +2.34a 1.08 +0.23b 0.77 +0.18b 2.18 + 0.09b

[R5 BSHIR i AN [F) B R 25 57 . 35 (P<0.05), TRl MWD P34 E B F A% ; GWD : JUMTFH B ; D 4B 4EAL

Data followed different letters within column indicate significant differences at 0.05 level. The same is following Tables. MWD: Mean weight

diameter; GWD: Geometric mean diameter; D: Fractal dimension.
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A BB £, W - AN [RDR A% A1 R AR B A WL 7%
B AR B . 3R 3 AT I, 7F 0~20 cm 12,
T, AbFRLL >2 mm F1 1~2 mm A B & 5L
i, 43 5 T, R T, b BR Y 52.53% il 24.54%, H.
2R W E A T, AAFELL >2 mm 1 0.5~1 mm
SRR BLBSR & i i, T, ABFELL 1~2 mm Al 0.5~
1 mm AR H PR & 28 . 7E 20~40 cm 1
JZ TR BB 7 2N 45 R AT R AR I A L & 135
A >2 mm > 1~2 mm > 0.5~1 mm > 0.25~0.5 mm >
0.106~0.25 mm,

3.4 RSN L 15 A R AEF RS BRI R0
ANTR] A JZ A S PSR BRI 1 A AN ] B2 A
T AT R AL AL IR (R 4), KIATR KA

F 3 ORIFRG LI BRI BB S it (g ke )

MLBRIE 5 o5 B A HLRR I & 1 HL 81 (57.29%~69.78%)
1o T A R ARAT HLBR I 5 BT o5 9 E 491, EL 0~20 cm
T )2 A RBAARA PRI B LR > 2 mm > 1~
2 mm > 0.5~1 mm > 0.25~0.5 mm > 0.106~0.25 mm.
40 0L, 76 0~20 cm + )2, T, Il T, &b 3 L)
>2 mm AR R HLER I 5 e 8, 20 ) R R Y
34.46% F1 43.19%, 1fi T, AbFEAY <0.106 mm AR {4
LRI 5 25 (4 32.00%); T, 1T, &b 38K
RIK(0.25 mm) A HLERIE 5 B E & T T, 4B, 78
20~40 cm 12, T,. T, Fl T, &bF4 L) <0.106 mm
RORA MR A, {2 Ty AP >2 mm ARk
A HLARR I 15 143 TC LA BE = T T, T, AR
SN, AR AL B A AR (>0.25 mm) A HLAR I B 1Y
N Ty>T,>The

Table 3 Organic carbon contents (g kg™) of different size water-stable aggregate

JhsL TR A BRI Soil aggregate size (mm)
Treatment Soil depth (cm) >2 1~2 0.5~1 0.25~0.5 0.106~0.25
Tl 0~20 12.68 + 1.36bc 10.06 +1.20d 11.68 +3.84b 8.71£1.57b 8.91 +1.43b
20~40 11.55 +2.94¢ 11.08 +3.75¢cd 10.93 £2.87b 9.80 +2.47b 7.76 + 1.31b
T2 0~20 15.57 +1.72b 16.41 £0.27b 16.96 + 1.26a 12.71 +2.435ab 11.94 + 1.44a
20~40 12.36 £ 0.97¢c 12.37 £ 0.58¢ 11.65 + 1.53b 10.1 £ 0.46b 8.76 + 0.75b
T3 0~20 19.39 + 1.36a 17.65 +2.59a 15.07 + 3.13ab 13.06 + 2.62a 11.61 + 1.99ab
20~40 14.32 + 0.46b 13.13 £ 0.28c 12.74 + 1.97b 10.73 = 1.62b 8.14 +0.58b
4 REDRAR A R U 59 7L
Table 4 Allocation of organic carbon in different size water-stable aggregate
TIZHE HiEh T, T, T
Soil depth Fraction size 7 F Stock 5+ Stock 75+ Stock
(cm) (mm) (thm?) " (t hm?) " (thm?) "
0~20 >2 9.67 2591 14.99 34.46 19.24 43.19
1~2 3.46 9.27 3.14 7.21 3.39 7.63
0.5~1 6.65 17.84 6.70 15.41 4.81 10.80
0.25~0.5 434 11.63 5.33 12.26 3.64 8.16
0.106~0.25 1.25 3.36 3.51 8.06 1.68 3.76
<0.106 11.94 31.99 9.84 22.62 11.78 26.46
SR Total 37.30 100.00 43.51 100.00 44.54 100.00
20~40 >2 5.93 17.73 3.22 8.72 10.06 26.64
1~2 3.84 11.47 3.07 8.30 3.74 9.91
0.5~1 7.36 21.99 6.86 18.55 5.73 15.18
0.25~0.5 6.56 19.61 8.03 21.72 5.05 13.36
0.106~0.25 1.53 4.56 2.49 6.73 1.17 3.108
<0.106 8.24 24.64 13.29 35.98 12.01 31.80
SR Total 33.46 100.00 36.96 100.00 37.76 100.00
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M AR E MR T A B, AT RE R TR
0 BN S Re E S A A HL R, b T R
Bl AT AN B, A DL R P B R b s 4 Y )
AR 1 T R A R AR TR i, 20 7 1 e - 498 1A 3R
IR Fa E V. Tisdall S (1 8F 58 35 H L K B 14K
(>250 pm)F= 2R IR FR R 22 IR 25V E T AR,
TR A R (<250 pm) 32230 1 24 BHE T4 A
R o A RN T R R R
TR R B SEVE R, 0 P ok A ML e 45
T AR A TR AR . LAk, F 3 BT R 25
Je B S A AU SRR A , DA e = A iR e
P IR 2 T L 3 A MG R, (A5 A B kb B
0 S0 B A T AL TR, AL B 2 R R e
R R e A M R

A A b B S [RDRE AR [ SR A BB &5
FOE3: 375 Bk RIS 45 35 BF AL ERAT PR AR =, HLK AT
PR AT ALK 2 i 0 3 e T SR A, KA SRR XA
BB ELA 5 i 0 | AR VE AN B SRR HLm
AR T RN, 2 A A HLITUR B R AT 11
FEREEA BT, A Lo SRR RIH B8 A B 45
TE UL SR A, 90 P SR -5 ] Bl e A e e AT 5
P 22 1] P AH E RS 45 T8 B R AT AR KA R
AR ST SR SR A, ATt P SR AR B0 5 HILARG
FREM, H 43 R ZEIR SR IURTFEAE R
P SR A, i L - 38 ol AT 2R A 1 o o U AR B
o T R R A FLBR AR, AR [
B R A PR AR L AFE2E 57 R
SE M 7 T AR R AR Y. Buyanovsky 25 ] 'C b
LI TARSY , G5 R R FE 1~2 mm Rz R {4
B LR AF- 24 5 B R) R 1 4R, T7E 100~250 pm
AR A R AR (0 £ B3 s T) Sk 6 4, RIVHL G A 28 A o
A WL 1 25 9 TR A s, A ) B R ARk b
BB 537 R 3 o K R e, A gt SRR
A A Ak R el - S A A SR A HILAR B i )

LU I35 385 Bk RN R 5 1 B A BT 34 4 5 40.10% Al
2.72%, 3% 55 A AR B RE 2 4R i A LR
EEP

EA MR, T3P R AR rp A BRI 7 il
SEA ML e T HA LB G [ e s AR Y
gh LR, AN TE) By :O6) 38 A R HLBRIE
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0.65% , 1M ol A S A AL 1) 43T 481 43 Sl PR A T
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