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N VA e N /e o | N R T TR
(125.48'E, 43.31'N), ik 160~200 m, 4=#Jid 5~6 C,
AP B K 1 550~600 mm. AR e A7 15 46 T 1995 4F,
H AT EREAT o AEYRIRE 1 5 — ok B oK — 2
1.2 Rt

ARG KX ARG, RN 416 mP, JLEAKEIRGHE
A28, MOKHASIZE. DMBERHARS . SFEATZEIRN 4
FRRFERTE, P RCRIRKRE A 2 b R BB E R X,
Jo 3 FEHEEASE A BRI AL 20D T 3h 4, B T R
R, TR R PERHERI . 50 AR B
K 4 ANER, MPLXAHS] . EZEAEAILAL,
WA E 4 N 200 kg/hm?. P,Os 100 kg/hm?. K,0 80 kg/hm?,
6 H 20 H B K ABIWUMIE i N 184 kg/hm?. 534, 7%
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D) FREIRKRE A1 2285 B R 2K 9 HOM GG AN 25
FORE T RERAE, BER N 18~22 cm, LK 65 cm 245 ()
WS)ZEAT, B AR R AT IR B R

2) FKFEA 2R BIRKISRIN B #E4) 10 cm,
FEATIE A2 T 0.70 t/(hm?- &), FKIS SR 4t e bk
BUEATIERHT 28, R R AR AR I L CRERTAL
W AR IhAE ), BHEREZ 10 cm, B
65 cm Ze AT A 84T, B AR AR ORI AT M EE R A

3) A FEMFFAAAE R BRSO ¥ /i (40 cm
LA, FEAFIE HEAY T 2.78 t/(hm?- @), KW K H
HHARRANLBEA T AT e R, [0 ISP AR R 1 38 T O 81 9% ol
A, B OEHEREAELT (RI%EIT 90 ecm. 4547 40 cm)
PIERER T 24T, FRGEAT LB R R EE, 6
H 20 HZe A7 85 5B M0 SEAT AT YRR , IRAA VR 24 30~
40cm, BKHEFEREFFFELT,

4) SEREATRHERMNAER: W E AT 90 cm AT
40 cm, FKUCIZAEAT (T BEEFE (40 em 247D, FSFT
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EGRAA S ARSI AR IR e A A TR
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Mk AR 2L, AR E SN
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AT 104 )5, T 20054F 4 H 18 H, BRI E KBTI,
TERFANALBREAT BENLIOCRE, RS/ DXIEHCERE 3 IR,
Wy 5 ZBFE, A8 0~10. >10~20. >20~30.
>30~40. >40~50cm, i [Alszs = T KT, I
it 0.25 mm K% fL o

LREN TR IR SR R ) LR
A7 HUBSE A0 5 SR T A R A A $a s L m MEAT ML
BRI E R 333 mmol/L 1 il IR A A AL V=, B
333 mmol/L 1) i T B VRORE G 4% 11 AU CL AT 1
TAE L h, BT LRES SRR, K R R R
250 1% )51 565 nm Nl KA IS MEA AL
T BRI R R K AR, EIH] 6 mmol/L 5 HC
A LAE 16 h, SRS TR AR EE R 1) 3 P 28 K Ui &2
ik, 60°C NHET, P AR PRI A LR i
TR WU B AR s, B ML= HL
B — I AT LB — P 1 A WL
1.4 HiEaiE

T WL S E (soil organic carbon density, SOCD)
JEFR AT IR 2 S 2 P LR R (kgim®),

A WBAR RIS FT 0 fif 3 2

A DA 7S TSR H LA B . A SCLL 50 em SRR THE
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b A Ay
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]

K, To b HEEANUBCE R, kg/ms d BERE, cm; G
N | R R YRS FiE AL gkg: pp b
THERBUT R, glom®; 0, 4 >2 mm BiAT AR B, %,

ANTRIBFAEAS A R) 3 AR T A A HLERAELY) Ducan
Ji 225 W R SPSS16.0 A, K Excel AL .

2 HRE5HH

2.1 FEHEEA B LA RENFN

0~10 cm S AHVERL A A 1) AR A 3 R I
HEFMES (WK LD, XEHTAFRBHER £
JZ 0~10 cm BHZHEAT TH8h; >10~20 cm AK R A
A BORAEBEA AN 58 AT B B L IR R & T
ol B S A FE A 9.40%~15.93%; >20~30 cm
B AT A AR T R A T A ER S 5.38%~
16.10%; >20~30 cm 5 >30~40 cm & 44T R 5 AR AR
S RAL, BEACT HABEIA 4.24%~13.87%; >40~
50 cm B2 A HAAA (1 1 3 R 5 (8 10 3% v T At At
X: 7.30%~13.95%.

F1 TR IR RE N
Table 1 Effects of different tillage patterns on soil bulk density

BHE T
OO gmen oo AmieH WG W
SR AR wE R
0~10 1.22a 1.20a 1.13a 1.19a 1.16a
>10~20 1.28a 1.29a 1.13b 1.17ab 1.31a
>20~30 1.30ab 1.30ab 1.23bc 1.18c 1.37a
>30~40 1.30a 1.3la 1.35a 1.18b 1.33a
>40~50 1.36b 1.29b 1.47a 1.37b 1.34b

E PR FBHE AR BHEAL B P<0.05 K THIEHMEZER. R

2.2 ARHMEERXTELENKRRES BB
2.2.1 ARHEAERA B L H IR 5409 % 0
ANF B ERE AN A ALK (soil organic carbon,
SOC) Jife 7 Ay BE MR (K 1) . 0~10 cm {41
FEAEASE b 1) 4 T BB AA RN 56 B AT A8 BRI = T
B S TR HOR AR K A 20 8.84%~16.40%; >
10~30 cm 1)z S B X A) - B LR oL 43 B0 R
L2, >30~50cm )2, AT HEHHAFA R
FAR T HAB B 13.49%~25.14%. 111 A& F] T S
G, 0~50 cm #F)z g AT AR 1) L3 B LB UL
I HCE T AR AL B 0~33.58%.
2.2.2 ARIHEAERAT B £ AR A0H AR F R
FIEASRVZH 53 A7 BLBoE i TS PR PR Cactive
soil organic carbon, ASOC) . Z& ' 1 HLfik (slow soil organic
carbon, SSOC) Fl5 7 A HLAk ( passive soil organic carbon,
PSOC) MO, - 33y vk A WA 2 4 13 rb 5 it A )
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MU, T RGO JUAS H 2 A4, wlde BOBHRKRE A A TR AR A5 2 P 335 A7 LB o o BRI
NIEE . NEANRICRE (B 220, mAEATRBKR TEEFRTIAPHER, M7E 40~50 cm Hadix
WS NI SE B T RA T DS ML R B SR m R4, A THERRAAM A 2 I 5 AT LR B o 3
Tl T AR BHER R 8.06%~48.87%; A+ 2, FAL T HoAb AL BE 22.67%~32.83%.
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Fig.2 Different component of organic carbon content with different tillage patterns
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40 cm [ 1 JZ BRI A THERHAR AR T I PEAT AL
B 5 43 HOAG T 5 8 K T H A B E A0 10.89% ~
24.14%; >40~50cm )2, SHHERS A HLR R
EOBEA 2O EENE R (LE 2b).

LI A B — R B AN A AR A
B RA BB A P, LI R4 400~2000 &, P
AR AR E . 0~40 em I, SBHER R PE AL
T o B o W 22 5, T >40~50 cm L)z, K
BHACRIA N 1 1A A U ot 20 B0 3 v T8 TR
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2.3.1 RRIHEALR A B LA AR R E 4G %R

T AT WU S B ST B WURR 2 it ) TR
R, e AL R 2 . hK 3 WL
i, 0~10cm BHESHHERI N 1) - geG Ml A
KO B EVEZER, 20~50cm BHZA, M
() 5 AT W s R MU S e, TR
17.13%, i A TR BERFIRIA () L e LB T fe i, KT
FKEIAHE 10.95%.
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Jt5 >20~30 cm S AT WA ETEE R R S T
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BeuE MEAA MUBC% B B A T A MRS 17.21% ~
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ety >10~20 em B AT AR R IR TR M LB
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RSFHE T LR, REFPARS AU 2) Ak

B AR K 2 0~20 em (1 L2 i), S804
T PEAT AL B A A 2 AT A PR AT HLRR AR X =
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Effects of conservation tillage patterns on content and density of organic
car bon of black soil

Lu Yizhong?, Lian Xiaojuan?, Zhao Hong'*, Liu Wuren®
(1. Department of Resource and Environment, China Agricultural University, Beijing 100193, China;
2. Ingtitute of Agricultural Resource and Environment, Tianjin 300192, China;
3. Jilin Academy of Agricultural Sciences, Changchun 130124, China)

Abstract: Based on the long-term (10 years) conservational tillage experiment in Gongzhuling city, the effects of
minimal tillage patterns (MTs) and conventiona tillage pattern (CT) on soil sequestrated carbon were analyzed. Four
tillage patterns were designed as follows: fall moldboard plowing and harrowing ridge (called as CT); fall stubbing ridge
(called as MT1); deep loosing tillage (called as MT2); wide-narrow row aternation fallow (called as MT3), the last three
minimal tillage patterns were regarded as conservation tillage patterns. Results showed that different tillage patterns had
a significant effect on the soil organic carbon for a 10 years tillage experiment. CT and MT1 had the lowest soil organic
carbon content in the surface layer (0—20 cm); organic carbon content of MT2 pattern was significantly 13.49%—-25.14%
lower than that of other tillage patterns in deeper layer (30-50 cm); organic carbon content of MT3 was 0-33.58%
higher than that of other tillage patterns. Active and slow organic carbon content of loosing belt of MT3 was
8.06%—-48.87% and 0-33.83% higher than that of other patterns, respectively. Soil organic carbon density of MT2
pattern and seeding belt of MT3 pattern was 10.95% lower and 17.13% higher than that of CT; active and slow organic
carbon density of seeding belt of MT3 in 20-50 cm was 2.20%-18.85% and 17.00%—29.19% higher than that of other
tillage patterns; passive organic carbon density of different tillage patterns had no significant variance. In contrast to CT,
different conservation tillage patterns could increase soil organic carbon density or reduce soil organic carbon density.
MT3 pattern increases soil organic carbon density through the increasing of soil active and slow organic carbon density,
which is the most beneficial tillage pattern for soil organic carbon sequestration and quality improvement of soil organic
carbon in northeast region.

Key words: soils, organic carbon, soil testing, conservation tillage, active organic carbon, slow organic carbon, passive
organic carbon, soil organic carbon density



