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WIhERt . St LIRE . WA HHEIRE . PR 13
R AR R R A BT B, O
AHUBR M AT, AR MW Fe s id b b . Rk,
AHFE T 4 AR PHERR IR 2 NMeE R, SE
T da BERRTTT, R AR It S A B it
Xof b ST LB AR SR, T D R S KRR IR
P AR S A OB E ] B AR R IR PURL AR -

1 MRE7AE

1.1 RIE X

IS W TR B v B AL MBS AT (37°05'N,
104°40'E) , 4R 1 645 m, I KLEIEH 480 m Tk
HIHTHELX , AbTE SOl ) e A T P 26 DA, T8 3
T REEEABTRX, F£THEKE 259 mm, EEE
2369 mm; F PSRN 6.6 °C, KT 0 CHI10 CHIFE
3N 3208 ‘CHI2622 °C, TREHI160~170d; FHIR
¥ 2919h, fEYHE 616.2 ki/em®. RI6H 11K ANy
KA, TR, RO AR L, RISHT 8 a
HEACR BRI, FREEM K, AR %
(0~20cm) AHLE 12.58 g/kg, 4% 1.22 gkg, 4
1.09 g/kg, =8 1.35 g/kg, WAFE 45.4 mg/kg, R
11.5mg/kg, X4 193 mgkg, pH 14 825, &HE
1.43 g/em’.
1.2 Rt

RIS T 2013 4F 10 P46, 7R 8 a i Tk
FREBH (CT, 15~18 cm) . JiE#f (RT, 10~13
cm) . TRFA (ST, 35~40cm) . %k (NT) 4 N—#F
VEHE A BB - B (CT-NT) . IR -%#t (ST-NT) 2
NP, A ESL 3 W, SXEH 330m’
(33 mx10 m) , FHEEYINEKR UkE 335) , %E 7.5
Fitk/mm? . AR5 H SR 2 3 A e R R S 1E R A R
EBEAEARHIE, FACHIRE (& N46%) , WAL F o
(% NI8% . POs 46%) , JiflE & AR (N)
375.0 kg/hm*. BEAE (P,0s) 150.0 kg/hm?, 40% F Z&UIE A1
AR SR, TR TS SR B AR E, R
60% ZUE T TR T HILE A KB s 350 4 FE K
5 %, BEWLER 6 750 mP/hm?®, VEK R LA Ay H T -3k
T O13% R -HEE 22% FHHE-FLE 25% FLE- A
20%- AV 20%. SHHER RS 10 H 0 EKBGR
JE SR, AR ISR 2 SRR TR AA Sk A3 ) b
FORAR T R, IR O 25 A B BE 7R 35 b AR R A
6], KR B FH A2k Bt Ty b SRR R B . BAE
(CT) s BT A5, FH 2258 1ILF A7, HoE
15 kW FHRihpLasit; HEdt (RT) HAR T4 1GQN-125
RBEHHL, BCE 21 kW /NUEHBR LG RI% (ST
FHIRIET 1SQ-340 B4 /5 i RAAHL, FLE 66 kW DUitHati
BLechti; Spt (NT) 55 ZFEZHEH 2BYI-7 St

FERHL, BCE 40 kW DUACHERINLSL . AN R Tt sk
Tt J5 HOAEBE . R L TV 78 M A5 it A PR 1) 47 3L 1) 24 3
KH, REG AL B WA 1.

CT CcT

§ RT CT RT

E st CT ST

g NT CT NT
& CT-NT CT CT NT CT NT
& ST-NT CT ST NT ST NT
2006-20134F 20144 20154E 20164 20174F

e CT NEIHE, RT ANEHE ST ARR, NT N%ft. TH
Note: CT, conventional tillage; RT, rotary tillage; ST, subsoiling tillage; NT,
no-tillage. The same as below.

B 1 @R A AR
Fig.1 Tillage processing flowchart of field trials
1.3 BUESMERE
TR RN, MHEEN M. R (D
9100 cm® BIFRTT, 43 0~10. 10~20. 20~30 130~
40 cm 4 NMEUCREFRFE, BHE 3 W, FEHHEL
e, 7E 105 C LT 24 h, AHEMEE (M) , N
HIEAE (gem®) : P=(M,—My)/V.
TIEE I 2013—2017 FERET R KBRS, %/
X HEAE, BEA/DNX 4 0~10. 10~20. 20~30 F
30~40 cm 4 NMZEXZ AEFERE, A ESLIGE HAANK
T BBRA TR LEM R SR, B, i 025 mm
i, RHAERA (K,Cr0,) AMINEAE EVENE A bk
TE,
1.4 BHKESEITE
LB YLIER (soil organic carbon, SOC) fif & K H
Ellert S5 S48 HY 1045 i B 38 LB Boit- 370
BRI E AR
Mo =M, Conex0.1 (DO
M, =B, -Tx10 (2)
N Meomen W E T IEA IS R, thm®s Mg N
AR 2R E) LR &, thm?®; Conc N HIEH NS
&, gkg; P, NTIEEE, gem’; T ALZRE, cm;
0.1 F1 10 R R4, AR A AT LIS 2 & 2 L850
W, RIS LR E AN LR EERM . DA
AER R s RMEE NG — R . R 5 KA
X 3 T IHARBHE L T 3R A B R ) e
YN R
Ty = (Msoil,cquiv -M )% O-I/Pb, (3
T Tq NER BN L3RR B I W3R 2 3R
FE, em; Miequv JIEALTHARAH S5 (1) L3R BT = I KW
BRI AR IR B, vhm?s Mg NEZE (RESL
RIZZMALE 2 A=, 5 0~10 em £2F)ZE, >10~
20 cm BN RE: 45 10>20 cm NEE, >20~30 cm BfI
RS, CLHEHE) HERE, thm’; Py, surface NILFR
EHIERE, gem’s
WIRT TR, AT AN R R L SOC fif B & T
KIZLE SOC E+THF LN MR ZE LIEIRER
SOC f# &

soil,surface subsurface
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1.5 BHBKEKETE

BHREIEL Cstratification ratio, SR) &FE[R—1
BN, REAIRS TEAVRKIEE, f8RpA
R 77 20N 3 S AR A L, 32 A S 0 - 3
TEE T M RPENEART . — BT, A U AL
B 4 BRI Franzluebbers! ' & T A HLER
2 AR A R = & iV =« i w2/ SN ¢ ) = A e AT
PE R FIEB AR R MV T bR, HIX AN B RS T 1358
RIS LAAL” o BT H IR PR S B2 &
Y R E TR, 25 Ce Al esm FOR,
H 0~10cm LEH WK E ESA PR S 10~
20, 20~30. 30~40 cm LJEH MRS ECH P =
PILCE, BN TIEAENRIZEE, 25 SRi. SRy
SR; FoRn, ZFTLLEEL 20~30 A1 30~40 cm &K IR
(ST) MR F KHHEJE IR T 40 cm.
1.6 HELIE

K WPS 2016 Al SASS8.0 4t it b #4433 171056 5
WML, ZHEEH LSD k.

2 FREHH

2.1 B—HHMEREEX TIE G RE I
2.1.1 A EREANKSZHHA

RSN 0~40 em T3 HURR S B 520 L
K 2.

OCT mRT @ST ©NT

content/(g-kg™)
QNNNNNNNNNN
NVO— WA NN I0O

AT BU A8
Soil organic carbon

N N N b I\
2014 2015 2016 2017 2014 2015 2016 2017

HUFER ) Sampling times IRER 1) Sampling times
a.0~10 cm b. 10~20 cm
H_ 76 w®_ 61
RE~74 &8~60
5273 =LY,
2268 Eod™
SE2066 EETs8
=802 64 255 5,
E£°E562 Zsg >
352060 BEO56
A gg l \ T3 5s
| A | L A \ \ A
2014 2015 2016 2017 72014 2015 2016 2017
HUFERS ) Sampling times IURER 1) Sampling times
c.20~30 cm d. 30~40 cm

E: AFRNGFRERAMFEIAE — LR R AL ) 22 Rk 22 (P<0.05)
KT TR

Note:Different small letters mean significant difference among different
treatments at the same soil layer and the same time at 0.05 levels, the same as

below.
B2 $F—HHERET LIRS Z 0 H N
Fig.2 Effects of different single tillage practices on soil organic
carbon content

RIS (2014—2017) , ESARH (NT) 3%
AWk S E—E2E &S, 2448 0~10. 10~20,
20~30. 30~40 cm L2 VN 2.40%, HHIEL CT.
RT ACFEIE N 4.45%F0 7.23%. FELLRFA (ST) A4bFE E
ETRBE. TEMmMEH, 0~30 cm = ZF¥ F#
3.40%, 30~40 cm N 2.86%, {HE4k ESHILE CT.

RT AbFEHE AN 2.28%H01 3.52% . ELEFIHH CTOAEHHRT)
PR — R N, 24 1 0~40 cm 125517
I 2.79%F12.32%. IASF] 2 WL & AWK E,
0~10 em L JZAHUBRT &7 BOEFITE 7.21~8.14 g/kg,
BRES 1 4% ST>NT 4b, J5 3 F#02 NT femi, JFTES 4
SEREIR A, 2 MEEERKE 1. % 2 FEFAR
#, B3R 4 XA RIEREEKE (P<0.05) 5 RT
WPRTE 4 NMEEH AR, HAEE 4 FIRRRE, %
1 EERZET CT 4 (P<0.05) , Hifth 3 MEEHIA
RIHEREZEME. 10~20 cm L )2H WU R 53050
FEITE 7.20~7.71 g/kg, 4 MNMFREEHE NT H&im- RT &K,
BHAEEE 4595 A B i (E AR I CTHEAIK T ST, 1H
EANEFEHARRME EZREEM. 20~30cm LZHHL
TR BTG I 7E 6.28~7.28 g/kg, 5 10~20 cm /2
PEEAME, REERERE 1, CTH ST. NT 2
MEWE T EEER (P<0.05) . 30~40 cm T EHNL
FRESEEEE 5.70~6.00 gkg, 4 MEEHZ ST &
B RT f{%, {H RT 5 CT Z[AIURL AR LRI 257 8%
PE, ST 5 NT Z At 2RI e 4 A RIH 7 BEME
ZR (P<0.05) .
2.1.2 T EEAIBEZ G F A

L BHESE X 0~40 cm 2551 3 A WL R 1)
LR 1. ERGFEM (2014—2017) , NT 4bH 0~
10. 10~20. 20~30. 30~40 cm =G WL ER 0~
40 cm T ZH LR S g RIS RIS, 5 4 R AR
SN T 4.92%, 43Uk CT. RT ALFEHIN 5.27%F1
8.50%. CT. RT Al ST 4 0~30 cm + /24 HLokf% & 2
SR, 4 FERARPFETRE T 1.18%. 0.62%F1
1.01%; 30~40 cm 2IGINiE&%H, 23 m 7T 2.88%.
2.90%%1 5.08%; M 0~40 cm HEHHRAMEEKRE, 3
KPR FE A AR, AR R A +0.3%; (HAAL
HZEKE, ST /%t CT. RT ALFEHE N 4.03%A1
7.22%.

F 1 B—HHERE TIRE BRI

Table 1 Effects of single different tillage practices on organic

carbon storage
AR Organic carbon storage/(thm™)

SR ] e

Sampling . = ents 0 10~ 20~ 30~  &it
times 10cm  20cm  30cm  40cm  Total
CT 10.03a 9.86ab 9.94ab 833a 38.15a
2014 4F RT 9.60 a 9.24b 9.56 b 829a 36.69b
ST 1022a 10.15a 1030a 847a 39.14a
NT 10.14a 10.22a 1029a 840a 39.05a
CT 9.88a 995ab 9.86bc 838b 38.08bc
2015 4 RT 9.60 a 9.48b 949 ¢ 836b 3692c¢
ST 1025a 10.30a 10.15ab 8.58a 39.28 ab
NT 10.50a 1046a 10.38a 852ab 39.86a
CT 9.69 ¢ 992 a 9.90 b 8.50b 38.01b
2016 4% RT 9.36¢ 10.03a 948¢ 8.50b 37.38b
ST 11.71a 10.09a 10.15b 8.79a 40.74a
NT 10.67b 10.39a 10.64a 8.71ab 404la
CT 9.83bc  9.75b 9.89b 8.57b 38.03¢
2017 4 RT 9.59¢ 9.20 ¢ 943 ¢ 8.53b 36.75d
ST 10.15b 10.06ab 10.15b 890a 39.25b
NT 10.88a 1047a 10.86a 8.76ab 40.97a
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MANE L A LA =R, 0~10cm T J2H
WU EAE 9.36~10.88 thm®, RT ALFRIALHAL, Hx
R CT AR, R 1. 02 EFMHE A ERAEE,
53 4E ST>NT. 4 4 4E NT>ST, H#EEHZREEK
F (P<0.05) . 10~20cm +E2AHPBRAEEALLE 9.20~
10.47 thm?, R 1. % 2 £ RT ST HAAEE
(P<0.05), %5 3 4EN SAHEAEFAEE, 54 FNT
B, Hksg ST, =& CT, HEZF&T RT i
(P<0.05) . 20~30cm + )26 LB A=A 9.43 ~
10.86 t/hm?®, 4 MEEE#E NT fieim RT G, MRE A
3EFEENT B & T ST, CT 25T RT (P<0.05) ,
HCT 5 ST ZHERAEE. 30~40 cm +ZH P
BAE 829~8.90 thm®, R 1 FHAFER 27 AL
Z, \N% 2 F£HIEKXE ST WEZEET CT. RT
(P<0.05), {H ST 5 NT. CT 5 RT Z A/ ZERHAEE.
0~40 cm 1 /ZH IR E MR 36.69~40.97 thm®, 4
SEREHE RT ik, W5 3 4 CT A1 RT (KT ST
FINT (P<0.05) , %544 NT>ST>CT>RT, H&4b#
Z [ 5IA8 B 2% 7 W EKF (P<0.05)

2.2 B TIEENRNFI
2.2.1 AMIEANKSZHHA

R 0~40 cm HIEA VLS EI MW ILE 3. 17E
RIGES (2014—2017) , CT-NT ALFRA WU S B 2L
R s, @28 A FIK, 0~10.
10~20. 20~30. 30~40 cm /=GP0 &2 505 5
N 7.74~783. 7.53~7.61. 685~7.03 Fl 574~
5.87 g/kg, SEHEFEMF L Z NT A3 P HREAC T
1.81%, {H5 ST. CT 1 RT AbBEAHEL 2 AISE¥88 0 T
0.11%. 2.44%7%1 5.12%. ST-NT MFAHHSE —HE
kA, X 4 AN HE A NUR T E 5B 5N
7.93~7.99. 7.60~7.72. 7.11~7.19 F15.87~6.08 g/kg,
HFE—4FEMRLE NT. ST. CT A RT A3 51
SESIRIIN T 0.47%. 2.42%-. 4.82%F1 7.55%. 2 PMEEHFAL
PR A WU S EAH LEEE, 0~10 f130~40 cm T J27E
W 1. B2 FEERARE, 3. H 49 ST-NT B3F
T CT-NT 4b# (P<0.05) ; 10~20 cm )2 ST-NT 7£
4 NMEFEHIEET CT-NT AH, (Hik ARF)2 57 EFHK
Py 20~30cm 1 JE ST-NT 7 4 NMEFHEEST
CT-NT ¥ (P<0.05)

BCT-NT = ST-NT

a a

a

AT R
Soil organic carbon content/(g-kg™)
A AT AT B B
wn e~ wn [~ 9] (=] wn

20~30 cm
+ )27 % Soil depth

B3 st LA A TR

Fig.3 Effects of rotational tillage on soil organic carbon content

30~40 cm

2.2.2 R RIEA AL Z 69 F0r

EERERT 0~40 om 25 51 B - 1A HURR it B 1 S LR
2. RIS (2014—2017) , CT-NT. ST-NT #/Nie
HEALTE, AN 0~10. 10~20. 20~30. 30~40 cm +
NG R, T2 0~40 cm 2 A WU S A% B S 14
hnass, SR 1 AL, 2 4 R CT-NT ALHE 43 )
BINT 5.00%. 2.47%. 4.07% 5.15%F1 4.13%, ST-NT
b B IS0 4.50% - 2.75% .« 3.27% - 5.95% Al
4.04%. CT-NT A3 0~40 cm 12 4 NMEEHYLIR S
EHCESME S NT. ST ACFRAHEL > 5 FEAK T 1.47% 0
2.63%, 5 CT. RT AFAHLLA AIHGIN T 2.50%F1 5.64%;
1M ST-NT 5iX 4 MEEA LG T 0.19% 1.39%-
5.47%H1 8.70%. 2 MECHFACIE ) 3G WLBR % AT LLEL,
0~10. 10~20. 30~40 cm 12 ST-NT 7£ 4 MEFEHLHE 5
T CT-NT b3, (HiAAR|ZEREZKT; 20~30 em 1)z
FE55 4 4F ST-NT 3 =T CT-NT ALFE(P<0.05); 0~40 cm
TEAHR AR ST-NT 7 4 MEEHEZ ST CT-NT
WFE (P<0.05) , 4 FRFIEIE A 2.89%

R2 BHMITIRAIRMEENFNG
Table 2 Effects of rotational tillage on organic carbon storage
KA ] g BHLB#ER  Organic carbon storage/(thm?)

Sampling P
times  Lreatments 19 [0~20 20~30 30~40 ;‘0‘;1

CT-NT 998 a 995a 995a 834a 3821b

2014 /¢
ST-NT  1020a 1020a 1038a 85la 3930a
CT-NT  1028a 1027a 10.10a 85la 39.17b
2015 /¢
ST-NT  1048a 1048a 1046a 8.67a 40.09a
CT-NT  10.13a 10.03a 10.14a 863a 3893b
2016 4
ST-NT  1047a 104la 10.56a 8.89a 4033a
CT-NT 1047a 1020a 1035b 8.77a 39.79b
2017 4

ST-NT 10.66a 1048a 10.72a 9.02a 40.88a

2.3 FEHEFIERNFHRZELEE

B HHERS A AR L EAIUR S . B
Brfg B IR BRI AE, #NSs L TE LS
HURR O EOAE R A2 AR AL, X B S B 1 AS [F)BH A R
TIEFRENEE W R LEAREEMER R
ARG R HEZE R 3. iR, MFEE
B MREH 2 MARTEFR R Z A —FL,
HBAZER. HAEIKRESEITEREML SR, T
0.99~1.06 2 [d], SR, /i 1.10~1.15 Z[a], SR; i+ T
1.26~1.39 Z[a], ~F¥MES 79 1.03. 1.13 M1 1.33, Hm
185 B ARAE 2[RI AH 2% 4.55%~10.32%, SR Al SR, [\ #411H
I SRy i T 29.12%F0 9.32%, 1B HLER & AL
FHIFNJZ R & A3 2 B A 284, R AR A0 T B B 1) 2 AN )
LEZ AR ZARRE . FH 5 0T & L35G LR it = T h
JZALEL SRy AT 0.93~1.16 Z /8], SR, /T 0.98~1.152
[, SRy /T 1.10~1.33 Z 8, “F¥HEHIAN 1.01. 1.01
119, mmEES RIMEZ HZE 17.35%~24.73%,
SR, 5 SR, MI¥MEMF, 2 SR; fEL SR, & it
17.82%, UtHIAMUERAEESE 30 cm LA B A RAEEL,
{B1E 30~40 cm K& T )24k, [FBS, MHFELES A2
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[F) th 2 AL HE B B B 2 AARRALE

BB WA R, SR-Ce 2R E MR 2 1
EMEINL T EEXER (P<0.05) , RT 4K SR, SR
EAHEZ R D BACT HAL AR, % 4 55, MEZE
WE B 2 M BEZR, SR, EMFHERIRH M

J& NT. ST-NT 43, SR, #MRHAZ RT. ST ALFE,
SRy HEIFR )/ NT. CT-NT 4L HE . SR-esm {24 %
—HRE 3 FARINHEENZR (P<0.05) , FH 4
TERF SRys SRy, FACFRZ AI¥ARERIME R EZER, SR; 2
TOFFIE RIS H /2 NT b3

x3 TRERHHERERET LIRBNRELL

Table 3  Stratification ratio of soil organic carbon under different tillage practices

HH S =Z L (SR-Ce)

HHLiAEE)ZL (SR-esm)

S t}f::' 1{{ t . T LR Stratification ratio of organic carbon content Stratification ratio of organic carbon storage
tratification ratio reament 2014 4 20154 2016 4F 20174 20144E  20154E 2016 4F 2017 4
CT 1.03 ab 1.00b 0.99d 1.00 ¢ 1.02a 0.99 a 0.98 bc 10l a
RT 1.01b 1.01b 1.00 cd 1.00 ¢ 1.04 a 10l a 0.93 ¢ 1.04a
ST 1.05a 1.04a 1.03 ab 1.03b 1.01a 1.00a 1.16a 101a
SRy NT 1.04 ab 1.05a 1.06 a 1.06 a 099a 1.00 a 1.03b 1.04a
CT-NT 1.03 ab 1.03a 1.03 be 1.03b 1.00 a 1.00a 1.01b 1.03a
ST-NT 1.04 ab 1.05a 1.04 b 1.04 ab 1.00 a 1.00 a 1.01b 1.02a
CT 1.14a 1.11a 1.10b L.11b 10l a 1.00 a 0.98 b 0.99 a
RT l.14a l.14a 1.15a 1.15a 1.00 a 10l a 0.99b 1.02a
SR ST 1.13a 1.13a 1.13 ab 1.13 ab 0.99 a 1.01a 1.15a 1.00a
2 NT 1.12a 1.13a 1.13 ab 1.12b 0.99 a 1.0l a 1.00b 1.00 a
CT-NT 1.14a 1.13a 1.12 ab 1.11b 1.00a 1.02a 1.00b 1.0l a
ST-NT 1.12a 1.12a 1.12 ab LI1b 0.98 a 1.00 a 0.99 b 0.99 a
CT 136a 131 be 130 be 1.28 cd 120a 1.18a 1.14 be 1.15b
RT 1310 129¢ 128¢ 1.26d 1.16a 1.15a 1.10¢ 1.12b
SR ST 136a 134b 130 be 127d 121a 1.19a 133a 1.14b
3 NT 136a 138a 138a 139a 121a 123a 1.22b 124 a
CT-NT 136a 135 ab 1.34b 133b 120a 121a 1.17 be 1.19 ab
ST-NT 135a 1.35ab 133b 131 be 120a 121a 1.18 be 1.18 ab
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K A HLRR & 5 B, i tvh 5 SR-esm K 2
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Effects of different tillage practices on soil organic carbon of cultivated
land in Gansu Yellow River irrigation district

Yang Sicun, Wang Chengbao, Huo Lin, Jiang Wanli, Wen Meijuan
(Institute of Soil, Fertilizer and Water-saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)

Abstract: It is necessary to improve plough layer for solving the problems of shallow and compacted plough layer and plough
layer lack, which are caused by a long-term single rotation and shallow tillage. In order to examine the effects of different
tillage practices on soil organic carbon contents and storages, soil organic carbon stratification ratio of cultivated land, four
single tillage treatments and two rotational tillage treatments were conducted including conventional tillage (CT), rotary tillage
(RT), subsoiling tillage (ST), no tillage (NT) treatment and conventional tillage -no tillage (CT-NT), subsoiling-no tillage
(ST-NT) in Gansu Yellow River irrigation district on continuous 8-year-tillage cornfields from 2014 to 2017. The results
showed that the 0-40 cm layers organic carbon contents and storages of continuous no-tillage (NT) were significantly increased
by 4.45% and 5.27% compared with CT, 7.23% and 8.50% compared with RT. Continuous subsoiling tillage (ST) also had a
good carbon sequestration effect, second only to NT in four single tillage practice, the organic carbon contents and storages
were significantly increased by 2.28% and 4.03% compared with CT, 3.52% and 7.22% compared with RT. Continuous
conventional tillage (CT) and rotary tillage (RT) both significantly reduced soil organic carbon contents and storages, the
decreases of soil organic carbon contents and storages were 2.79%, 2.32% and 1.18% , 0.62% respectively, and the reduction
of RT were greater than CT. The two rotational treatments of CT-NT and ST-NT both had good carbon sequestration effect,
and also accorded with the local farmers operating habits, the organic carbon contents were significantly increased by 2.44%
and 4.82% compared with CT, and 5.12% and 7.55% compared with RT respectively, and the organic carbon storages
increased by 2.50% and 5.47% compared with CT, and 5.64% and 8.70% compared with RT. The soil organic carbon were
stratified by different tillage practices, the stratification of SR-Cc(stratification ratio of organic carbon content )showed
significant difference from the first year, but the stratification of SR-esm (stratification ratio of organic carbon storage)came to
this until the third year. The stratification of organic carbon contents were more manifested in different soil layers, the mean
values of SR; and SR, were respectively higher 29.12% and 9.32% than those of SR(The ratio of organic carbon content in
soil layer of 0-10 cm to 10-20 cm), but there were little change between treatments at the same level. However, the organic
carbon storages were stratified only below the topsoil, the mean value of SR, (The ratio of organic carbon storage in soil layer
of 0-10 cm to 20-30 cm)same as SR;, but SR; (The ratio of organic carbon reserves in soil layer of 0-10 cm to 30-40 cm) was
higher 17.82% than SR;. Moreover, the stratified characteristics were obvious among the same layers, RT was significantly
lower and NT was significantly higher than other treatments at the same level. We consider the most typical reason for this
situation was the soil bulk density between different tillage treatments in calculating the SR-esm. As for which calculation
method can better represent the stratification characteristics of soil organic carbon, more in-depth research is needed. Therefore,
any single tillage measure has its limitations, and the two rotational tillage treatments of CT-NT and ST-NT are ideal tillage
practices, which had certain application value in this regional agricultural development.

Keywords: soils; organic carbon; tillage practice; stratification ratio; Gansu Yellow River irrigation district



