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o OE: AR RIERK A = R K KR A B — R E S S SR A R O R &, T RIR R
T4 i e AR H 3 BT i S AR PR e SRS B . 2007 —2012 4FAE BRPE & P 92 TR A6 BRI A £ KEMEH 6 FhA
A HE K e AR, RE LR (NT, no-tillage) « ¥RFA (ST, sub-soiling) FIE#HF (CT, continuous tillage) 3
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FEEKRHALIEFEMEYRMEE, PRI PRI R =8, KRR A AR, 4551k
W D AEG AR 358 Yl > BEVED LIRAR FE CE, oot - 39 45 M R B R FE 25 5 THT, 6 RS HIE S UL NTo ST RILHAE, STST
W2, ZREFE (P<0.05). 2) 6 FEEHTIE 0~60 cm + /2 H3HEH B B45 B ORI BT B IR 6.6%~17.4%.
NToNT A R 2 LAV E LA, HE5 S84 EREE (P<0.05) o NToST f##H =] o
BEZ LA WU AE B A e, BEME LI IR 5 0 . 3) 6 MHESHHER 5 EF T RNPR . KRB &5
WA GEE TN T, NToST #H i, 2050 9 338.8 kg/hm?. 22.6 kg/(hm*mm)# 7 600.5 76/hm?*; HXE SToCT,
o NToST 88 30N 5 R Kok PR = iy K20l F R R4 5 20 2 i At Ak BB NI 53 70 0 3.7%~15.7% 17.6%~
45.8%F1 10.1%~40.4%, ZREWZFE (P<0.05); H 5 FHEEH#HEFEYIAF R R, KRR HBCEME 3G S m T
545 CToCT Bl 45 BTk, 76 6 FEEHHERT, LI NToST (SRR BER S RN LA TGN
e, BRI, KRS, R R X R TR G m e R, TLRE SToCT GRS
BIHHZR R R
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TH AL 5 K DR PR A 38 T RO 5 1 B sk 105

() E BRAH S MR A, T Rty 2 DRI RE T B AH UG G 1) 1 3%
FEBHBES, 4R TR R R 2 A (L
A, HRMHEA MBI, R R RO,
B BORE T 5 T KR D2 AT 2007 4EFK
IR, AT AL TR X FOKREAR AT 5 a IR
B A TR R TORREAT BEAT 4 id A 1
6 FHEC B AR TR AT A LB FPRE ™
B KRR MG R KRN, PP AT 45 4
Gf MBI AL 7R A R A S L DR AP PE R A,
A2 A A 32 X 3 N7 B 22 b A1) ol e o] S A 2 T 1) 8 B A
PR PR SRR AR -

1 #MR57%

1.1 R IE bR

TRV A & B IR a0 b R MORHK 2= BAE AR
AR B (35°19'N, 110°05'E, #34k 900 m) #4756,
ZIXJE T AL R AR W S R IX, P AR
11.5°C, “FHBEKE 537.8 mm, FZKE 1832.8 mm.
B AR PR AN AR S AR, RS M T, g,
YL, BT, B, LEE, BRI
J198, HIREKE A 22.1%. 2007 FEIFERIRE T, 7F 0~
60 cm 15, TIEAPUTCEESECN 8.6 gkg, A
AR R B0k 0.7 F1 5.7 g/kg, SRR AT 25
SRS EU R 2.4 F1142.5 mg/kg.
1.2 Rt

T 2007 FERKEETF AR AT A7 FOREAEH T @ 47 15,
WE M (no-tillage, NT) RIFE T KRG 4 EFEFT 4
W st e, JoILAR I, CRFPRS AT 7 ot Bk A A
W; IRFY (sub-soiling, ST) HIAE T KUK G 4 il AS FHY
WK, PRI PHERE N 30~35cm, FEJEN
40 ~ 60 cm, R 5 F5 FT 78 o5 Hh Bk L A& PR s BB
(continuous tillage, CT) , ) BIFE R KWK 5 K 4= 30 FE AT
W s AR, ALV A THIARH 20~25 cm HLRSAT 4
TR, bR AR R A NI 3 BV 6 FhECHE
AR 2007 —2012 FR A FE R HHROFIR 1 s

£ 1 2007—2012 F£LIERHXF

Table 1 Sequence of soil rotational tillage systems from 2007 to
2012
T I
R RE A IR
. Before Year
Rotational
system ML 008 4 2000 4 2010 4E 2011 4 2012 4F
(2007 4F)
NT-ST CT NT ST NT ST NT
ST—CT CT ST CT ST CT ST
CToNT CT CT NT CT NT CT
NT-NT CT NT NT NT NT NT
ST-ST CT ST ST ST ST ST
CT—CT CT CT CT CT CT CT

e NTACRGEBHEEE; ST ACRIRFAKEEE; CT ACREIHLE: FIF.
Note: NT stand for no-tillage; ST stand for sub-soiling tillage; CT stand for
continuous tillage; the same as below.

IR BN A vl RERopRfAb 2 e 3 DM,
AXTFY 110 m* (22 mxSm) , £ 18 AN k50t

WEKMFNEE 22, 5a FEKIEREIE 55T 2008
4 H17 H. 2009 44 H 15 H. 20104 4 A 19 H.
2011 4 4 H 22 HA12012 4£ 4 A 20 H ; 3R %L,
PRl 75 kg/hm?s IR R) 439024 2008 49 A 15 H.
2009 4F 9 H 22 H. 201049 H 26 H. 2011 4£9 H 24
HF 2012 42 9 J1 18 Hi RHBCAWCHIHR . REpp it
JREE B RS AT AR N ZE I, P,Os HIHEA
120 kg/hm?, N 4K 75 kg/hm?, K,0 JHHE4 90 kg/hm?;
KB\ RGE R 25, MRS —20, 58 (e H
TP /E5 35 1 b K P A B — B

1.3 FEMmEERMNE

1) B aERY: SRR, BRI G AR
9 100 ecm® (IFRAEER J] (5 5 em, B4R 5.04 cm) , B
INXCRAE TR N 0~60 cm, %R E & HIERHE R
JIE Ak B 55 1 () A2 BEVR B, EUREIX )R 0~20. >20~40
F>40~60 cm, LUHERPHEREDIR R AL AR+
2R R 22 . AKER R N XTBAR, R X A
ik, WE S MR SREE 3 NIRRT AL,
WA s R, TR ORE (105°C, 24h) , JlEL
e E,

2) RHEGHU: IR TR AR ORI A LR
KRB, HANRCRETHIREN 0~60 cm,  HURE ] B Ay
20 cm, SKRHIXFMZkik, BE S ANBURES, AR A
SAEEFEMAE 1 MNMEA RS, A= AR KT,
BRATRR BAEPIR R FRAESE Y, 1L 0.25 mm i+,
KA EHBRH (KCr0,) FAALIMNE AL (GB7857—
1997) WlsE H AR, AP R

3) PR FEKERE TSN XOEI 3 AN L, B
RUBCRE 20 AN, SETFIORE 60 Bk, N TBERL, WS FREK
TR, IR SR, THEAEY R .

1.4 JEHcitE

D AN RINSERE T, SR I
Wt o AR 20 em G551, BHERRBETTEP, %
N

SOCsiorage in depth =2XBD-C
T SOCstorage in deptn A FFHARSE (20 ecm) FRLATIAR - 15605
fitf, thm’; BD N3, glem®s C W#AF R 0~
20 >20~40 F1>40~60 cm 12 H A PR S 5, g/kgo

2) ZPWER TR AUk DL L T AR Al 2n

Fow, NI

RE=YET-TC

YET=Y'M
X RE Sy S A MR FORF PRI ZIES . J0/hm?s YET
B - TR KPR P2, J0/hm?s TC Sy ¥yt
TR T KPR B BRI AR, Je/hm?s B SAS ARG L 5%
CHHEALEE, FERARWG) o ALAESR. Fhroh. R
O FHABREL, WOk AP~ 55 SARIMD « Y B T Hb i
TR KK R B, kg/hm? s MK 3545405 5 KFFRLIF B4,
Jt/kg. 2008 F1 2009 KA 1.6 To/kg. 2009 4.
2010 4. 2011 4FH1 2012 ST s A 1.7 Ju/kes 1Eit5H.
PO AR, BERANZAEIE N SR 2 H AT 1A%
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1.5 KBS

RIGHHE KT SPSS (PASW Statistics 16.0) HE47HL
K5 220 #, A EXCEL 2007 1 Sigmaplo12.5 #E4T
K d 4 H I

2 FER5SH

2.1 BHWNHIERTHTM

T e RS L UK IR A R
BYPRFEbR L — . BEAE RN, SR HEH]
N R Y RO A, B 6 PR 2 HIAE 0~20.
>20~40 F1>40~60 cm 2 TIEAE Sa FEUES N
1.25. 1.36 F1 1.45 g/em’, HASFAASHHS RN L A B
TS (P<0.05) , WE 1 fir. BT FEEK
PR TR 0 3 E 7 AN R], B 0~200 >20~40
F1>40~60 cm )2 TIEHRE R FRAR AR, NTST,
ST>CT. CT<NT Fl STST #AFRA &+ 21 i
BRI HTIAAFRE L TR, H 4 FEBHERLE 0~20.
>20~40 F1>40~60 cm 122 FIEAE 5 a PB4
IRIEE R 1.3%~3.9%. 1.4%~4.3%F 1.0%~3.1%,
2R (P<0.05) , 1 NToNT il CToCT #HER T
TR E R IS, SR AN 1.1%~2.4%.
0.6%~1.5%H1 2.5%~32%, Z53H&E (P<0.05) .

#AERE Rotational system
“BT BNToST 8SToCT 0CToNT 8NT-NT BSToST 8CTCT
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> 2010-09-26  2011-09-24
HUFE H $8]Sampling date

c. >40~60 cm 12
c. >40-60 cm soil layer

1 BT 2 2007 AFRETIFIART: /NS F-REAR RS F A L4 R 2 ik
B 5% 2 K (P<0.05), T,

Note: BT is before experiment start in 2007; Different small letters in the same
column meant significant difference at 0.05 level, indicating the comparative
results in the same date, the same below.

A1 FREHLESAERE 0~60 cm LEEF G HH
Fig.1 Effect of different rotational tillage treatments on soil bulk
density at 0-60 cm soil layer of spring corn field
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IS

7E 0~20 cm )7 TR E RK/NKF A NToST.
ST<CT > CT-NT > ST<ST>CT<CT>NT-NT;
E>40~60 cm 12 TIEAHE K/NRF AN NTo-ST>
ST<CT > CT-NT > ST<ST>CT—CT > NT<NT;
BU -2 I A E A BB £ 0~60cm 1)z,
NToST ##H# X FLEARE S5a FHMEN
1.36 g/em’®, FAR I AT - 3 2% T PR AR 3.4%; 1M
CToCT I NToNT 3B FIEAE 5 a FHME
I35 A 1.38 F11.40 g/em®, BER 5K i -+ 3 2 O 4
B 1.8%F1 2.9%, %= 7B (P<0.05) . 4§ LKW,
A P HHE A A RE A R PR TR A, SR T
g AR B AA MR T K HESE W) T AT 4 . o,
DL NToST B s il it HIkbW SToCT, %
WM CToNT, A AEYIAEK R ERR R MK A0E R
[SRINESIR (A A
2.2 BHXBHKRIEENFN

ANREEHHALFEST F2K HH 0~60 cm )2 3 B i
HHEAYEAEW . 5 a W50 LA VLK AR B
FHEL, BL 2007 4 GRIGHT) 2008 4F (RO 1 2012
ORI FFAKRBOGRG S PGSR, i
FRAFNT 0~60 cm )2 - HEH PR A% = AL R AE
(£ 2>, LU RBGRS AT, AR O 115
A WU A B 1 A
F2 2007 GRIEHED . 2008 &£ (ER 2012 F (RO &

FHEX I ERE T IEE N BRIEE 0
Table 2  Effects of different rotational tillage treatments on soil

organic carbon storage of equivalent depth before maize sowing in
2007 and after spring maize harvesting in 2008 and 2012

Aw‘ NERREE
Ty i VE)@IKA Soil organic carbon storage of different soil
Year R:tzttfrﬁal layer/(thm™)
Y 0~20cm  >20~40cm  >40~60 cm
2007 4 BT (14.5+0.26)c  (13.8£0.13)d  (10.9+0.20)d
NT<ST (18.2+0.15)b (17.0+£0.66)a (14.1£0.80)a
ST-CT (17.6£0.30)b  (14.740.20)cd  (13.4+0.47)b
CTeNT (17.240.72)b  (14.240.56)d  (13.2+0.35)bc
2008 4F
NT-NT (20.7£0.35)a  (14.9£0.64)cd  (12.8+0.47)ab
ST-ST (17.1£0.56)b  (16.3+0.42)ab  (13.5+0.71)b
CT—CT (17.5£0.36)bc ~ (14.6£0.80)cd  (12.3+0.70)ab
NT<ST (20.0£0.42)ab  (15.1£0.65)bc  (13.0+1.01)be
ST&CT  (19.8£0.36)ab  (14.3£0.70)d  (12.0+0.48)ab
CToNT  (19440.76)ab  (13.440.96)d  (11.3+1.08)d
2012 4F
NToNT  (22240.55)a  (13.94091)d  (11.4+1.10)d
ST&ST  (19.14032)ab  (14.5£0.65)cd  (12.2+0.46)ab
CToCT  (19440.71)ab  (13.6£0.72)d  (11.140.85)d

e AL, B S NEER G AR R ANE FEERIRLE 0.05 AKCF B2 R
Bl R b 2SR

Note: Different small letters in same column meant significant difference at 0.05
level at same soil layer; The data: mean+ standard deviation; the same as below.

2007 4F. 2008 “EA1 2012 4F, 0~60 cm + 2 115
WUBS Aty 350 R ILBEAE 12 R B B I o, 25 Ab 2]
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TH AL 5 K DR PR A 38 T RO 5 1 B sk 107

FHUF R 257 B3 (P<0.05) . 2 a MK HdE £ 1],
NToNT B R, 0~20cm + 2 HIEA WIS RS
JoAd AL P ) 22 57 2% (P<<0.05) , %! NTST. ST—CT.
CToNT. NToNT A CTCT 42 13800 12.6%. 14.9%.
17.5% 18.6%F1 16.5%. X TEESEHT NToNT $e#H
A>T IS, I EHORRAEIER, b T
T LAPRMPITRAAE, Imsin T HEREH
HUbkfg . fE>20~60 cm )2, NToST #HH L H
fl kb3 ) 2 7 2 (P<<0.05) , H AN R,
4 14.8 t/hm?, ST-ST K2, ST—CT M4 3 £, NToNT
W 4 A7, CToNT W45 547, CToCT #AK. ££ 0~60 cm
T2, SRR R I BT R A ML Y i
Y 6.6%~17.4%, NT<ST. ST—CT. CToNT.
NToNT Hil SToST M4 48 CT—CT HHER LK
Stk I IR E A 4.0%~10.2%, %57 335 (P<<0.05).
NToST A RAE 0~60 cm 12+ R HLER-T- 2 1%
S, M 48.7 thm?, RIZASHHSE O T84 0 v b S5
TIEA YR R EA — e R

2.3 BHXMEEKTE. WE REFHENTIN

SRR 0T T B IR IR 5 g, JL A (R T 46
SR AE R TR 3G 7= FA SN, 2 BRI A S AE D)
FERLF= . 7K 20 I FH 280 S AN 28 50 WAL 2 T P A 2 5o A
5a WREH, AHEEPIBSAEDR R 58 WUE % R
B3, W 2a FE 2b froR. 5a RN, 3 Fhp—
HHE 7B SToST. NToNT fl CT—CT 43 FEY)
¥R ORL T & 4 o 8 90826 . 87954 A
8 266.2 kg/hm?, ST-ST. NToNT fl CToCT 4b#H
WUE 735024 20.1. 18.9 Al 17.5kg/(hm*mm). ST<ST
AR AEY V3K ki rm B NToNT fil CT—CT Ab#
Ay 3.3%F1 10.4% (P<<0.05) , WUE 4 %380
5.1%H 14.1% (P<<0.05) .

M6 FhAS [ B IR S AN 73BT, SRR
FAEMIRET- ) P R WUE R #A—5 (£3) ,
PL NToST M EYAFRL ™ 250 WUE e, 539
H 9 338.8 kg/hm? Fl 22.6 kg/hm*mm; HKh ST—CT,
SToST N5 3 £, NToNT A 4 £, CToNT NS
£, CToCT N2, Hrh, NToST #HHX N ek
=t A WUE 55 Ath A 35 38 g 5 20 90 b = 3.7% ~
15.7%F1 17.6%~45.8%, HZEF¥IERIEE (P<0.05) .
CToCT BB LG M AAEFRIE, SToCT,

STST. NTNT. CTNT 48 NV EWFT R 2 A

WUE #:4% 4t CTCT MHERL 73 32 51 11.5%81 24.0%

2.6%H1 6.8%- 7.3%H1 18.5%- 9.7%H1 23.9%. Hittnf I,

AL R FoKEVEH, NToST. ST->CT. CToNT.

NToNT Fl SToST #MANL T4 CToCT #iHE, Hor

DA NToST Bt SToST ik, FCh SToCT.
HAERE R Rotational system

ONT-ST B8ST—CT 8CTNT ONT-NT 8ST«ST 8 CT<-CT
12

—_
=3

(ST
Annul grain yield/(kg-hm?)
N oo

4 \ X \ P =
2008 2009 2010 2011 2012
4EH Year
a e =
a. Grain yield
357
E 30} a
B E 25¢
=5
R
o
XD 15
&=
H—‘E 10F
2
2010
FAr Year
b. K4 FI %
b. Water use efficiency
E
eI
-5
s
g
<

E{3 Year
c. gl

c. Return

A2 RE#HHEXAT 2008 - 2012 5 2K F &, KoAH R
Fo 22 -0 7 49 F R
Fig.2 Effects of different rotational tillage systems on grain yield,
WUE and economic benefit in 2008 — 2012

Table 3  Effects of different rotational tillage treatments on total cost, grain yield, WUE, yield income and return of spring corn in

£33 FEBHERI 2008—2012 EEEXRTHEA. FE8. WUE. PRS0

2008-2012
X EEN SSoe P8RRI B SERIFE RN SR A YAl ES
Tillage system Yield/(kg-hm™?) WUE/(kg'hm>mm™)  Yield income/(7G-hm™) Total cost/(JT-hm™?) Return/(5t-hm?)
NToST (9338.8+177.8)a (22.6+0.3)a (15463.5+561.9)a (7863.0£141.5)b (7600.5+69.6)a
ST-CT (9002.1£74.5)b (19.2+0.9)ab (14919.4+526.5)a (8010.5+181.2)a (6908.9+84.3)b
CToNT (8281.5+84.1)d (16.6+1.4)c (13725.7+380.9)b (7828+172.1)ab (5897.7+117.8)bc
NToNT (8659.5+171.5)c (18.4+0.9)bc (14353.9+520.9)ab (7680.5+147.9)b (6673.4+58.7)bc
SToST (8853.8+114.2)bc (19.2+1.4)a (14671.0+621.7)a (8045.5+69.3)a (6625.5+122.1)c
CToCT (8072.7+155.3)d (15.5+0.7)bc (13388.1+565.3)b (7975.5£100.1)ab (5412.6+128.7)d
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AR LB AEAREGY, TR &
SR TR, AR S 25, Wi 2¢ F3E 3 Fim.
1F 6 M HE L R, NToST. SToCT., CT>NT, NToNT,
ST«>ST I CT>CT AbHE Sa S RAT-HIME 5510 7 863.1.
8010.5. 7828.0. 7680.5. 8045.5 F17975.5 jo/hm?*, [f]—
S —VEMIR RIS B 2R A 2 5F R 235 10 22 7 e i
P TR B E A B 26, L ST fem, NT IRZ,
M CT &f. MAFFMIE 5 FH AN, LA
NToST BN e, 4 7600.5 J6/hm?, A H Al AL #
BEMBEEE R 10.1~404%, HZESEFE (P<0.05) .
ST—CT. CT-NT. NToNT fil SToST 4 HH I N 4lifi
i BAESE CToCT Bl ilFe = 27.6% 9.0%- 23.3%F
22.4%, AFAZEREE (P<0.05) . W, NToST.
ST—CT. CToNT. NToNT fil SToST A 55k
NI TG ER, Ll NToST fiXmd, H
WA SToCT, XA ST-ST.

3 W o’

3.1 BHHEXN TIEREFRIF N

ANFEEHHEA N 0~60 cm )2 HIER EAAb S
H, Wk LR R SR I, X TR
IRFFE 4 R — 20, BIRE. AR BER S eI A B
FE AT G LI Z A WA ER . BB T B2
TIEREAT R, 0 R R R AR E AT R, 3
TIEEENE, (AU R IR 2 . SRR RAA A AR
I HIRAUR)Z, AR TR e HIEABE, I HIEE
AKARKBE P ARG S RR W B BRI
BRI FEHIBE I S A FE N 0~60 em 12 H IR
MR, XL T BRI RE TR AL IR ),
HEREAL e R s 3%, M IR RR AT, BRI B giAn
T, M RO R, B, b SRR R AR
R OO AP 2 DA, oG RIS M A AL
KR R R — 30, i A S B A B KT
Beethah, HRAAEYRER SR o0t IR TR
AT A F A R ISR TR s R %,
B s e s K, HLBHBRR BEAS SR AR, I S
AL
3.2 #HEHERM HIEGHBREENEN

AN N 0~60 cm 12 +5EE HLAR % AR
B, WE LRGN 2 AR TR, XY
Blanco-Canqui H 25057 45 SARPT2, - 398 [ f - 2 S
TE e 98> b g e RN S 0 L S A A A N R ST
K I nT D0 IR, AT IR AL A
fIG, M ORFE LA HLARAG &, HRS A o5 T3,
X5 R Lal %5 11 a (@il Be i oe g 1 —00, Qe
0~20cm 1)z, KIAGBHEA T TGP =R T
e, R2MEENE: s, KRy
B oK AR R R, AT N T T A e 1)
AN, X5 Qin S TR RHHBAL GERIPIEE N T 0~5 em
BLRORIARAC B 8, BT 98 s 2 i N 5 SRARABL D34,
DRIA KL OO IR UEAT THUBHIE, fERHEZ TR G

A, U TR Y RIS AR IR, e e R R I
HHUAE R, X5 EE g 8, Kipp
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Abstract: Weibei highland of Shaanxi province belongs to warm temperate and semi-humid drought climate zone, so drought
is the biggest limiting factor for crop production on dryland. Shortage of precipitation and uneven distribution in seasons are
the main factors to cause the low and unstable yields of spring maize (Zea may L.) grown on dryland. A long-term practice of
applying single soil tillage measures in this area causes soil compaction, poor ability of retaining rainwater and a low crop
water use efficiency. In order to investigate the effects of different rotational tillage systems on soil production for spring corn
fields, soil organic carbon sequestration, crop yields and water use efficiency (WUE) as well as economic benefits for different
tillage system were determined on the Loess Platform of China. The research results could provide basis to establish a
reasonable soil tillage system for a cop rotation system under a certain fertilizing method in the semi-humid and
prone-to-drought Loess Platform. The objectives of this research were to study the effects of different rotational tillage patterns
on soil bulk density, soil organic carbon sequestration, yield and economic benefit increase in spring maize rotation region in
Weibei highland. A five-year field experiment was carried out from 2008 to 2012 in Dryland Agricultural Research Station,
Ganjing Town (latitude 35°33'N; longitude 110°08'E; 900 m above sea level), Shaanxi province. There were six different
rotational tillage systems in the study including no-tillage/sub-soiling rotation (NT«>ST), sub-soiling/ continuous- tillage
rotation (ST«>CT), continuous tillage /no-tillage rotation (CT«>NT), no-tillage/ no-tillage rotation (NT<>NT), sub-soiling
/sub-soiling rotation (ST«>ST) and continuous tillage / continuous rotation (CT<«>CT). The data for spring corn grain yield,
water use efficiency and economic benefits under different rotational tillage treatments were analyzed. Results showed that in
the aspects of loosening soil, decrease of the frequency of tillage machine rolling and improving soil structure and lower bulk
density, NT <> ST was the best among the six different rotational tillage systems, followed by ST <> ST (P > 0.05). In addition,
soil organic carbon reserves increased by 6.6%-17.4% in average of 0-60 cm soil layer with the applying of six rotational
tillage systems. NT « NT tillage showed advantages in increasing the soil organic carbon sequestration. NT«<>ST rotation
system changed the distribution of soil organic carbon characteristics in the top soil layer, and then made the soil nutrients
distribute evenly. Through comprehensive evaluation and analysis of the grain yield, water use efficiency and economic
benefit for spring corn of six rotational tillage systems in five years, NT«<ST rotation tillage was the best with a yield of
9 338.8 kg/hm?, WUE of 22.6 kg/(hm*mm) and economic benefit of 7 600.5 Yuan/hm®. The second was ST«<>CT. Increase of
crop grain yield, water use efficiency and economic benefits of the NT«>ST rotation tillage was respectively 3.7%-15.7%,
17.6%-45.8% and 10.1%-40.4% higher than other treatments(P > 0.05). The grain yield, water use efficiency and economic
benefits of all five rotational tillage systems were higher than conventional tillage. The soil bulk density and soil organic
carbon sequestration of NT<>ST treatment were the best among six tillage treatments, as well as the crop yield, water use
efficiency and crop yield increment. Therefore NT<>ST was the most suitable conservation tillage practice for spring maize
field on Weibei dryland, followed by ST«>CT rotation tillage.

Keywords: soils; organic carbon; crops; rotational tillage mode; spring maize; yield; water use efficiency; Weibei highland
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