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Effects of Different Tillage Methods on Soil Organic Carbon Pool
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(1.College of Resources & Environmental Sciences, Gansu Agricultural University, Lanzhou 730070, China; 2. Environmental Science & En—
gineering College of SunYat—Sen University, Guangzhou 510275, China)

Abstract: In order to discuss the soil organic carbon pool under the different tillage methods in loess plateau semiarid area which was estab—
lished in Dingxi of Gansu, the soil under different tillage conditions for 6 years was analyzed by chemical method. The results showed that no—
till with straw cover(NTS), conventional tillage with straw incorporated(TS) and no—till without straw cover(NT) increased soil organic carbon
contents compared with conventional tillage without straw(T) by 5.09% ,2.64% and 4.08% respectively; no—till with straw cover(NTS), con—
ventional tillage with straw incorporated(TS) and no—till without straw cover(NT) increased contents of microbial biomass carbon of soil com—
pared with conventional tillage without straw(T) by 69.67%, 47.72% and 33.22% respectively. Conventional tillage with straw incorporated
(TS), no—till without straw cover(NT) and conventional tillage with straw incorporated(TS) to be more advantageous in developing the content
of soil carbon. Soil organic carbon and microbial biomass carbon decreased with the increasing depth in soil profiles under different treat—
ments (NTS, TS, NT and T).
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1 #RFFEE

1.1 XX #ER

I T 2001—2006 AE7E H Ak K2z AR S
wiAT o DK i i 51X, TR 2 000 m, AR 4R
PHARST 594.7 kJ-cm™, H BERTEL 2476.6 h, 4EHSR
6.4 °C, =0 CFIR 2933.5 °C, =10 CFHIR 2 239.1 °C;
TJCFEIA 140 d, ZAEFHF%/K 390.9 mm, A28 % & 1531
mm, T 2.53, 80% R UER A /K &84 365 mm, 48
SERBUN 24.3% , LTI FRAOL X, 3580 LAY
FEads L, AR, HRIRE, B 5] gk PERE
R4f;0~200 cm HHERTEFIHN 117 g-em™, T
IKE 7.3% SEAIEKE 21.9%,
1.2 iREEE

5 A 2001 4FHFR, 2 4 DM0FR (R 1 PR),
FHUNEE BT SUFHN AR, BI/INAZ -8 52—/ INAZ (W P/
W) R & /N7 -3 & (PIW/P) , 3L 32 A~/NX 4 IR
& /NXIEF 4 mx20 m, FEFLIX 4 HEF

BERF/NE RN ETE 35 5, A4 3 ARk
R, 3G R 187.5 kg-hm2, 17 20 cm, £ 40 PRI )it N
105 kg-hm? (JRZE ,N46%),P,05 105 kg-hm? (1 #§HE
55 P,0s14%) i AP R 1 5 445 4 A )k

Bl &R 180 kg+hm?, 171 24 em, B 45 AL BRI )i
N 20 kg-hm™ (JRZ N 46%), P,05 105 kg - hm2 (1 BEHR
5, P05 14%) , A3 NEARHERAE A S NEAEHE R st ] s it
Ao TS FINTS i H BT FH RS FE Ry —4F BT R ED 1)
FEFF, WSEYI R 5~7 em, I8 /0 WM 5 (i A . 45 Ab 3
5y e o LA A B G B F P LIl
1.3 MEFE
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TERRE RN ER 5 55, IRAVE/ AP EREA, —
A REARZ B 3 07, 00 2 3 LA 5 0
Ty — A TARAI S - e Wy e o B0, 3N
FHIR T E , AR F Gk yord 300 5E , 7K 53
JEF I EDS | AN = R SR S T P
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JEACRERIR L, X SRR B AN A B S HL A 2% vl
1,2 R AP b,

M2 2 FTLUE W SR 7 SO0 38 i
B AR K ES . 0~5 cm TJ2H NTS NT 43
5 T WbFIR B R 225, 7055 0.68 g-kg F10.56
g-kg!' ,NTS 5 TS Ab L Z [\ A2 B #E 2 5% NT 5
NTS.NT 5 TS J T 5 TS kb [ 22 5 R B 3% 7F
5~10cm 1 )2 NTS NT TS 4 FE 5 T Zb P 2 6] 35 5
WEES, B S RS T AP R 0.69.0.73 il
0.36 g-kg'; 7F 10~30 em +ZH NTS TS Zb 35 T 4b
Mz ZSWEE, 25 T ABAE LIRS &5
0.20.0.16 g-kg ,NTS 5 TS kbl [ 2= F A BE . 1
0~30 cm JZ IR P - B HLIR AT 75 5 NTS> NT>TS> T,
5 T ARFAH L, NTS 23 HLAk 5 e 1 5.09%,
TS AbFHEER T 2.64% ,NT A HHRE T 4.08% ., whFs AT

Fz 1 R IR

Table 1 Treatments description of the experiment

A Ak B BAETT Ik
T LG HE VRGN G S R 45T —BEWTRE,  BIBRARZKKC 20 emy 10 cm TS cm
NT bk SAEAHHE, RN SRR DL VR SE AR AL, MRS 2, 4-D T BRRR
TS FRGEHHE+REFTIE BEAETT XA Ty AR 28— DU B RN R 1 AR RS AT R o
NTS G Bh+RE AT R BEAE BERRIBR 577 VAR NT, WO A i 7E 1 RS AT A2 U /N X
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% 2 HMEAFXIT TEEFHRRIFM (g-kg)
Table 2 Effects of the different tillage methods on soil

organic carbon (g-kg™)

JOSE] 0~5 cm 5~10 cm 10~30 cm
T 10.88Bc 10.15Ab 10.00Bb
NT 11.44Aab 10.88Aa 10.02ABb
TS 11.17ABbc 10.51Aa 10.16Aa
NTS 11.56Aa 10.84Aa 10.20Aa

1 Fl— 8IS F/INE S 38R 22 57 18 35 (P<0.05), [Rl— SR RIK S
FAEFRIR 22 50 3 (P<0.01), R[],

Note: Different small letters in same column indicate significant differ—
ence between the different treatments (P<0.05), and the different capital let—

ters in same row indicate significant difference (P<0.01). The same below

BTSRRI B NTS 3G ) F LA LR &+
FIRG AN L BEA LT BN, X S HA AR A5 R —
e, NT 1T A, NT A ¥k T T, 300 NT A F
T A PR S R N

WS T R B NTS TS NT [T Ab BEAT HLER &
hEE TR ORI B IR A A, NT TS 4b#H
0~5 ecm.5~10 em 2B LK & EE 10~30 em |, 1 )2
A WU S s D R s T AP 0~5 em \5~10 cm
T EE VS EEL 10~30 em 2 E W S REE1)Z
FIRE AR fE B 2, NTS AP+ 3984 HLBRIE R + )2 134
P, 7 AP 5 AR Ak i
2.2 HHEA XX LIERE M ERAIR N

- B ) e Rl % i R R i R ) A P T
Ak, AR YR EORIE TR AR AR AR R
SR A S AHUER A . R S AR A
], A 5 20 iR E i F B i AN | (45
B AE Y R AE A AR ERIE N RI BRI 2E 5
TIh  RBKFTAE A I W | A A PR i X B
AR RS A

& 3 LIEH, 0~5 cm /2 NTS NT. TS 5
T AbFH ] 4 HER A 5 22 S R 35 NTS \NT .\ TS
b3 A SR MR R b T AR BRI 185.21
73.42 110.78 mg-kg;5~10 em +JZH NTS NT 4b 3
5 T Qb PR AR B 2 5 NTS NT Zb# 35 E )
TR R LG T BR300 R 54.10,42.58 mg kg 10~
30 em )2 NTS TS 4bFEE T 4b 2 0] 35 2 4% &5
FE5 ONTS TS ZbH 3 Yyt & & b T Ab 3
53915 68.11.76.94 mg kg™ 7E 0~30 em JZ IR H 1
TR R & B NTSSTSSNTST, 5 T AMFEAR L
A ONTS Rb3 - A ) flie & JEHE N T 69.67% , TS

3 MEAXN L EREY BRI (mg-kg)
Table 3 Effects of the different tillage methods on microbial

biomass carbon of soil(mg-kg™)

AR F AR F 0~5 cm 5~10 cm 10~30 cm
T 175.49Cd 165.64Bc 100.11Bb

NT 248.91Bc 208.22Aab 130.68ABb
TS 286.27Bb 187.18ABbc 177.05Aa
NTS 360.70Aa 219.74Aa 168.22Aa

ALFENNT 47.42% NT AbFEIEHN T 33.22%., #&{AK
F ,NTS TS AbHUFT NT 4b #3573 Ak M) 8 ik 5 & 15
BT T ANER, AT NTS TS ZAb3EA NT 2B F)F 1
B YR SR AR

A A $9E T  Af et , SRR i e
AR SRR - JE TR EE (A3 0 i 2 B sk A NTS 4b
P A B Py i 5 AR A Ao IR TS Ab R
M T A B A SRR el B ek W RS A/
2.3 0~30 cm TIEEFH MEVERS TIESE +
R KSBER

4 BRI EBHE 6 4F)5 ,0~30 cm t3E
ALK AR S IR S A R AR S K gy
FIMHRKRR . R, H3EE LIRS TRty e
B, 1 IEARAR | T HEAK o3 2 [ 0 2 TEAHOG  AHOC &R
Bk 0.818.,0.818 ,0.873 ;i 34 LK 5 25 5 ik,
RS, FHEREE-0.288, BEHISZHtif4r M 6
A ,0~30 em 1382 FE AP RE A PLAR RN 115
TR B () HE Tn T A R 384 i, mT D, 3 o - 4
F MU 3R AR A FE I AR R T - s
Y A AT MRS - 3FERAE AR Ak SR AR | X ]
PR T 3R ek He - 39 ALK B RE R A
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(1)7E 0~30 cm -+ )2 b+ 5P 55 (NTS) f%
BERE+ RS F L B (TS) St (NT)Ab 2 3584 HLm &
WHEGEHE () AAHAHE, 2513RE T 5.09%,
2.64%,4.08% , H A4 BT MLk & Bl 2R E )
REhNW R, Hodh NT TS &b BEA LA PR AR IR 48
Ko
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TS AFRIETN T 47.42% NT AbFRIETIN T 33.22%, H. 1+
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Table 4 The correlation matrix of 0~30 cm soil organic carbon, microbial biomass carbon of soil and bulk density, aggregates, soil moisture

C MBC %1 Bulk Density [ 21k Aggregates 7K43 Soil moisture
C 1
MBC 0.818** 1
%5 T Bulk Density -0.288 -0.369*
[#1 5844 Aggregates 0.818%* 0.778%* -0.390% 1
7K 43 Soil moisture 0.873** 0.820%* -0.356* 0.813%** 1

T 2 R 2% Tl P (P<0.01), * Frn 25 5 3% (P<0.05),,

** Correlation is significant at P<0.01; * Correlation is significant at P<0.05.
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