FRE AR RE  2009,42(8):2801-2808
Scientia Agricultura Sinica doi: 10.3864/j.issn.0578-1752.2009.08.020

Ge M IR AL R L KAR ME E R AR A G ALAK 77 B B RE B S
RES, g’ KR, v B wAR Y, Ber Y, g

C i ERRE BRI S AR A AT, EKE 130012; 2 IngER S AR Er iR S R TR, INEER RS NOR 1G0;
Sop ERPEBEE ARG, LS 1000495 * v AL BEERRE G VBN, L5 100101)

HE: [EW] Bt it T 2 L R AN oK Rl RAR B AR B o S, UK &3 B R AR
o EANR AR RN, HFRE AR LSRR ED WO ITN AR ERFRE. [iE]
WEEREGEET R ERL EHITT S FHEEMRBN/NE LEAFRNAL, R (NT). K8 (MP) fnZeff
(RT) 3R HELETHE (0~30 cm) BLAHBMEARKE LSRN SR EREMEX ZHTOMN. [£ER]
5 4R H NT ALFEIF A3 bk E A LR (SOC) FH48, BEFH M TKE (0~5cm) #y SOC&&, 3 mE N 2001
FH79. 9% NT KGRI 5, BLEANEA>1000 i REARKELH TS -, EHANKRELRE (0~5cm)
ThEENS, HELERMHATHE, E>1 000 pn ZARKESHELEZHFERELA, SHH>1 000 um FHAR
KBS HAE T R 4R S AR E DR, MR ERY, NTAETELEANHE >1 000 um ZH KK
HERZ M FAERFNEM KRR, [ER]T BL>1 000 pm FEREKAT DUR TR0 %2R L EAG T L 4 6 5
iR 2

KR R BEAVESG ARMEERK EtL

Short-Term Impacts of No Tillage on Soil Organic Carbon Associated
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Abstract: [Objective] In order to get a good indicator to evaluate the impacts of no tillage (NT) on soil structure and soil
quality, the dynamics of total soil organic carbon (SOC) and SOC associated with aggregates, and the relationships between total
SOC and aggregate-associated SOC in the plow layer (30 cm) in black soil in Northeast China under NT practice were sludied.

[Method] The tillage experiment was established in Dehui County, Jilin Province in 2001. The total SOC and aggregate-associated
SOC in 5-year tillage treatments were measured. [Result] NT practices did not lead to increase of average SOC content at 0-30 cm
depth, but it did significantly increase SOC at the top soil (0-5 cm). In NT plot, the change trend of SOC in >1 000 um aggregate
was the same with that of total SOC, but the effect of NT on SOC in >1 000 um aggregate was greater than the effect on total SOC,
suggesting that >1 000 um aggregate had more sensitive response to the impact of tillage practices. Significant positive correlation
occurred between total SOC and SOC in >1 000 um aggregate in black soil. [Conclusion] In the short term soil macroaggregate
>1 000 um could be used as an indicator to evaluate the impacts of tillage practices on soil structure and soil fertility in black soil in
Northeast China.
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Fig. 1

s &S, 5 2001 4F LA, MP ATRT 402 0~30 cm
TR SOC & F 4 30t Se 18 = B a3

M JZ SOC KA (R 1), NT 4FEHET 3
fEJE (2004 4F) FFEA BFER I 0~5 em )21 SOC
T (P>0.05) , H 545 (2006 4F) NT 4bH 0~5
cm )21 SOC & BEM N (P<0.05) , My
2001 E11) 9.9%. W3 )z 5~30 cm % 1 )2 SOC E437
Z55F 3 AEFN S AR S AL B S S e R A S B AR AR (P
>0.05) , HEAH 5~20 cm B K. MP 4B
%2 SOC &AL 3 M 5 FE 5B & 7R (P
>0.05) .

Total SOC contents at each depth in different tillage treatments (2001 to 2006)

A4y 0~5cm 5~10 cm 10~20 cm 20~30 cm

Year GHENT  BEIMP  ZB{ERT  %BINT BEIMP ZBfERT  AHINT HBMP ZB{ERT  #HNT BB MP 28k RT
2001 16.4b 16.6a 16.5b 16.6a 16.3a 16.3a 15.9a 16.2a 15.9a 1252 15.0a 13.8a
2004 16.4b 17.0a 17.0b 15.7a 16.8a 16.52 15.0a 16.1a 15.6a 1340 153a 14.8a
2006 18.0a 17.2a 18.1a 16.1a 17.3a 16.42 15.4a 15.6a 15.42 1220 142a 13.4a
LSDoos 1.17 0.84 0.96 14 1.23 1.15 1.37 0.87 1.10 2.84 1.53 2.29

[FRZIA R F-BERIRLE 0.05 /KF L% W31 2 5% Means in the same column followed by the same letter are not significantly different at P=0.05
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AbFE 5 4R 5 HE>1 000 pm K FarE A SRR G A RRAE
0~5. 5~10. 10~20. 20~30 cm ¥RJE ) K4 548

th (P<<0.05) o KJZ 0~5 cm ZH IR ARG G i 0 3%
N, TRk 2001 FERTLE R T 2.94 £%,

M Sem AR (5~10. 10~20. 20~30 cm) i%Z% B
LG B b, R 57.9%. 87.2%.
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Fig.2 SOC in >250 um water-stable aggregates at each depth in 2001 and 2006
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Fig. 3 SOC in <250 um water-stable aggregates at each depth in 2001 and 2006
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BEFT MP (025 gkg!) F1RT (0.6 gkg™) 4bH (P
<0.05) - B&0~5 cm 1 /2 250~1 000 pum 2% 15 14
gEATAN, 3 FALER R LK R AL A A bE 1=
RIS (R 18 0 1y FAAES, 1 FL SOC E ZEAE TR 7 53~250 um
AR R S S, ERAARGE SR 3 Pkt
P2 B BEZER (P>0.05) .
2.4 BIERANBRMEARKESHREXXANTE
M2 KFE, HAFEM NT ABE AT 2+ RAHL

R2 AFEFHHEAET B+ ARKE SN SOC Z BAIHERK R

5 >1 000 um P FRARSS G ik Z AAAAE 25 I IE
FIRICER, 250~1 000 pm 2% ISR AREE A b Fn s [ 5%
gL 5 AT WL 2 (B B AT ] B S L R (P
>0.05) o MP AbFE R 8 S WU AN R A SRR 45
W2 T ARAEAE A G (P>0.05) o RT ALBENEHL
1 250~1 000 wm A1 53~250 pm 2% B RAR LS S0 o
5 M MUK 2 R B B I IEA GO R (P<
0.01) .

Table 2 Correlations between soil aggregate-associated C and total SOC under tillage practices

Lb 3 >1000 um 25 IR A4 5 250~1000 pm 2% HIZR AR 455 53~250 um IR AL S
Treatments SOCin >1000 um aggregate SOC in 250-1000 pm aggregate SOC in 53-250 um aggregate
Hbk NT 0.508* 0.458 0.442

FKiH MP 0.297 0.263 0.433

ZE{E RT 0.411 0.679** 0.704**

* 1F0.05 KV ER3E; ** 7£0.01 K EE2  * Correlation is significant at 5% level; ** Correlation is significant at 1% level
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(KD, BRPHbR 5 4F5£)% 0~5 em 12)z SOC
FEEERM, 5 cm LLF (5~10.10~20.20~30 cm)
SOC & =M K. MP AH R 0~30 cm A4+
Jz+ SOC V-3 & g el G Bk . Bk g5 BLUi i T A5 FF
M R R I DTk R 2K T I WER E M orik. [
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WRESEARE YIS, Fn ERIHA NT b B IE &
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Gie S APNEIE L INOE TS RN NS R SR IE 7L K i
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AR A SN T 2R 2 RT A 3% 4% [ S8 A4 45 2 0 )
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REEAAE 3 FALEE FRILE T LT —8un b
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G, >1 000 um 22 1R A% 250~1 000 pm 2% 415
MR Sy R 7 R AR T g 1
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IR ARG A5 -5 AT WL TR 38 4740 W k25 11 1 AH G
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WA R EE SR . BRI S AR NT W56 5 LR A%
KARETAMN (K 2) o WHKSTTERH, 5 F0
NT. MP Fil RT 4B F SOC 3= 40 A7 48 (i [ R Ak
D] aht 1 498 A WL I 5 1 A1 5 Ak 2 TR) A7 AE 18 35 A
5, AHIXMAR P AE RT AbF a7, EFH AN
NT A H T HEESA K S >1 000 pm ZK B4 45
B AAAT 3 P IE A DGO R RS NT &b R
TP RS FRIE R A1 T K H SR A 4 A e i 38
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1M HAEFARILAE>1 000 um 2% 4128 1AH . Razafimbelo
S ES g L, S HERT BB A BB P A 1)
NG A ER R LT SN VI S e DNEIP LN 3PS
1.

4 ZEig

FEWIRE, 5 AR FKEIRIZE /R A FE X 2
KPR (>250 um) 2K T R4, (H3
FRHHEAEL R A R BRG] E T >1 000 um 2% 412§
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