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Effects of Different Cultivation Patterns on Soil Aggregates and Organic Carbon

Fractions

QIU Xiao-lei', ZONG Liang-gang' ", LIU Yi-fan', DU Xia-fei', LUO Min®>, WANG Run-chi’

(1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2. Organic Food
Development Centre, Ministry of Environmental Protection, Nanjing 210042, China)

Abstract: Combined with the research in an organic farm in the past 10 years, differences of soil aggregates composition, distribution
and organic carbon fractions between organic and conventional cultivation were studied by simultaneous sampling analysis. The results
showed that the percentages of aggregates ( >1 mm, 1-0.5 mm, 0.5-0. 25 mm and <0.25 mm) in the conventional cultivation were
23.75% , 15.15% , 19.98% and 38.09% , while those in organic cultivation were 9.73% , 18.41% , 24.46% and 43.90% ,
respectively. The percentage of <0.25 mm micro-aggregates was significantly higher in organic cultivation than that in conventional
cultivation. Organic cultivation increased soil organic carbon (average of 17.95 g-kg™") and total nitrogen contents ( average of 1. 51
g-kg™"). Among the same aggregates in organic cultivation, the average content of heavy organic carbon fraction was significantly
higher than that in conventional cultivation. This fraction accumulated in <0.25 mm micro-aggregates, which were main storage sites
of stable organic carbon. In organic cultivation, the content of labile organic carbon in >1 mm macro-aggregates was significantly higher
than that in conventional cultivation, while no significant difference was found among the other aggregates, indicating that the labile
organic carbon was enriched in >1 mm macro-aggregates. Organic cultivation increased the amounts of organic carbon and its fractions,
reduced tillage damage to aggregates, and enhanced the stability of organic carbon. Organic cultivation was therefore beneficial for soil
carbon sequestration. The findings of this research may provide theoretical basis for further acceleration of the organic agriculture
development.

Key words : organic cultivation; soil carbon sequestration; soil aggregates; heavy fraction of organic carbon; labile organic carbon
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Table 1 Soil physical and chemical properties under different cultivation patterns
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AR AL
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HHL(OR) 9.34 £0.49a 1.31 £0. 12a 0.21 £0. 04a 19.35 +£2.98a 148.8 £13. 1a 5.86 £0.09a
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Fig. 1 Distribution of soil aggregates under

different cultivation patterns
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under different cultivation patterns
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Fig. 3 Contents of organic carbon and total nitrogen in

soil aggregates under different cultivation patterns

], A HUFRE A C/N FE i T MR, 10 I KL
PRSI A BB o e A P B iy, Kt o A MILAR
TR B A B B A HUE R, C/N e, T
AR U BEA 78 2 A HLYPRHEA , T34 Bk

x3 TREMERA T LESRPKRMERARE C/N

Table 3 C/N ratio in soil aggregates under different cultivation patterns

AR KDL/ mm 0A OB oC CA CB cc
>1 11.45 11.57 11.09 10. 26 10. 26 9.74
1~0.5 10. 74 11.18 10.77 10.19 10. 38 9.65
0.5~0.25 10. 39 10. 83 10. 21 9.44 9.65 8.55
<0.25 10.25 11.09 10. 01 9.28 9.58 8.56

2.3 OR[AIFPAE A R 4 HE P R A b B A PR Y
Gaxi

T HEP A WL T R W A
LR AWFZE ] Lh e s 3R T RE I . Kl 4
R T RRIFP AR 4B A R AR i 4 A AL
e, PRI LUE 55 AR AR LL , AH R
() A FURRAE RSS2 39 [T SR A b 1) - 34 J 4 A LA
i TR AAE, H2E 5 W2 (P <0.05) , UtHIFE
AP T 5 E R AR P i TR Z R et a
BUBK. 7 3 R R R AR, 841G MLAR 7 5 bl 5 kL

G INTT AR, 33X 5 A AL 9 o0 A IR — 3. T
<0.25 mm P54 SR AR v E 4 A BILAR & 0 B
TH S HEE T 0.5 ~0.25 mm BB AK b
HAHRL0.70 ~3.30 g-kg ' BT CC b, HE
5 AN A R, FL S PR R T 225007, 25 5
BE(P<0.05). @it E& R ARE T EHA
BUBR b7 26 9 R A AR (1) EL BB | I o R 2 174
N, R AT R A v R 2 A LR A LR 430 R 84%
89% F1 91% , i A A LU L 223K 58 T 100%
DAL 158 BH B 21 A LR 6 T A R A v s 4 — 2B i
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Fig. 4 Contents of organic carbon in heavy fraction in soil

aggregates under different cultivation patterns

F4 FAEMEEXTHEAREHEEFTNRNZEATVBERE /g-kg ™'

Table 4 Reserve of organic carbon in heavy and light fractions in soil aggregates under different cultivation patterns/g-kg ~!

PH B A % 0A 0B ocC CA CB cC
/mm A L) HH B HH B A L) HH B HH B

>1 1.41 0.41 2.49 1.07 1.45 0.44 3.34 0.09 5.04 0.09 1.25 0.20
1~0.5 2.92 0.37 3.51 1.05 2.19 0.42 2.25 0.09 2.20 0.02 1.02 0.11
0.5~0.25  2.91 0.39 3.35 0.90 3.38 0.37 2.21 0.08 2.23 0.02 1.35 0.09
<0.25 6. 04 0.08 6.08 0.46 7.02 0.00 4.07 0. 00 3.97 0. 00 3.03 0. 00

B AR — a0 A AL, LR ) (R A e, T AR
TR MU e AR AR S FTLLE A
PLAAE AR 20 4 £ 10 5 AL Sk (LOC) & A8 fk
JoHE M 2.78 ~3.72 g-kg ™", 1 H R FhAE AL R
LOC SV MH N 1.37 ~3.16 g-kg™'. HHLFHE A
HRLAAEAR T R R AT R AR LOC 1) 43 A B A
ANFE. AHFEAERXT, >1 mm KA RAETH
LOC ¥ 3% & T H A A 4,1 ~0.5 mm, 0.5 ~
0.25 mm ffiZ & & N, A OB ML If A I
BEMEES, <0.25 mm AR BH LOC 41
WA RRA. S5APUFEAR, & AR T

3 ANHbBeE] LOC & & 0y 28 b Jo W W R A, KAk 1
RGN B RIE LOC & B IgAL, HIFE A B
EER.

AH AL A R A ], A HLAAEAL TR > 1 mm K
R ) LOC &K 5.53 gokg ™', &
TR MR 3. 24 g-kg ™' (P <0.01),1 ~0.5 mm,
0.5 ~0.25 mm F1 <0.25 mm iX 3 FRL % E] 1Y LOC
F R A HUM R IS = T R B 2
FAEZES. UL, LOC 75 AL F A A
] (2% 5 FEARIAE > 1 mm A RHI ST B LOC
B2 FAE > 1 mm [ R AR & 4.

®5 AEMHEEXTIEARGHSEUSHIE /g-kg ™!

Table 5 Contents of labile organic carbon in soil aggregates under different cultivation patterns/g-kg ~'

P A= 0A OB CA CB cc
Eo 2.91 +0.23 3.72+0.24 2.78 +0.46 3.16 +0. 11 2.70 £0.18 1.37 £0.21
>1 mm 5.09 £0.00 abA  5.66 £0.89 aA  5.83+0.69 aA  4.4420.17 bA  2.8820.68 cAB  2.41 £0.34 cA
1~0.5 mm 3.39£0.34bB  3.52£0.00 abB  4.37 £0.00 aB 3.36£0.34 bB  3.48 £0.85 abA 2.05 £0.51 cA
0.5~0.25 mm 2.18 £0.34 bC  3.39%0.53 aB 2.55%0.17 abC ~ 2.40£0.34 bC  2.64 +0.00 abAB  1.09 =0.51 ¢B
<0.25 mm 2.91 £0.34 abBC  3.77 =0.36 aB 2.18£0.34 bC  3.00=0.17 abBC 2.40 =0.00 bB 1.09 £0.51 ¢B

1) /N SRR ] R AR R MU AR (R B2 A SR AR IR 2257 .25 (P < 0.05) 5 RE 7 BE AN IR) , 2 AR R b SR A 1) 6 45 VA 288 A ) 22 5=

BE(P<0.05)
3 itie
3.1 AS[EPEARIT 3 SR AR R % A SR Atk R

1 A AR - [ B B . MR
| 32 2 90% B HLBR it 77 76 R ik e 2

A YISO T3 BRI AR E R, -
BEAOL S SR ) UKL 25 & R E 1 I A 3R
A, FRE 1Y A 3R A S Sy - 3 A AL 5T 42 1L g B R
EI:F'[23~26] .

A BLBTAE Ay PR SR AR i Y I 45501, T 4 iy 108



1050 AN 5%

Bt 2% 36 #&

R A B AR 0 BT R o A R R G B R R e
PRSI Six FEUO IR STAR L T LA R R AR R
A% I A SR AATE AR A 5 A HILA) o 1 4%
NS YNGR 2 U N b WTTDNZE LN SE T
A ML WA BT A AR T 1, 76 550k HLA 43
it Al I A v R AT R A R T R S £
R, FEARDESE A HLFE AL KRR L
REAIG , TR R A MR T8 A, 32 PR AT AL
VSTt i R b AL I S E W S e S A R VAT ot
MRCAE AR % 2 A48 B0 T8 LR A, MR8 Six
DO Y BV I AR IR T R R, B
Z A BRAR T L3 BO7E X R A HLR R AR 2T R
PSR E o B /0, A R ARG £ (B BILAD A
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SEAHLET, FE G I T £ A LOC, X 5 5k 5 A
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