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Effects of different tillage practices on nutrient distribution in
soil profile and crop yield in Weibei Highland
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Abstract: The aim of the present study was to investigate the effect of different tillage measures on soil nutrient dis-
tribution and crop yield in Weibei Highland. An eight-year(2007—2015) field experiment with six tillage measures un-
der wheat — maize rotation system was conducted. The tillage measures were as follows: no — tillage, subsoiling (NS);
subsoiling, conventional tillage (SC); conventional tillage, no — tillage (CN) ; continuous no — tillage (NN) ; continuous
shusoiling (SS) ; conventional tillage (CC) . The results showed that SS and NS treatments could promote soil total organ-
ic carbon (TOC), total nitrogen (TN), total phosphorus (TP), available phosphorus ( AP) and available potassium
(AK) on the surface of soil, which led a significant difference in soil nutrient between the surface soil (0 ~ 10 em) and

bottom soil (10 ~ 20 em, 20 ~ 35 ¢m and 35 ~ 50 cm) . However, CC and NN treatments had no significant effect on soil

nutrient movement. For the top 50 em soil layer, nitric nitrogen (NO;~ — N) content at the depth of 20 ~ 35 cm was
higher than 10 ~20 ¢m and 35 ~ 50 cm soil layer, and compared with the SC, CN, NN, SS and NS treatments, CC
treatment had the highest NO; ~ — N content. However, soil ammonium nitrogen (NH,* — N) content was higher in the

10 ~ 20 cm soil layer and the maximum content of NHy* — N appeared in the NS treatment. In the SS treatment, had the
highest total potassium on the surface of soil. The yield of maize and wheat in the NS treatment was the highest and sig-
nificant higher than CC and NN treatments.

Keywords: tillage measures; soil nutrient; wheat; maize; yield; dark loessial soil; Weibei Highland
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THAE 55 M AR B 75 O rp - s LA b pedb b v
AR, iz X B W R o X, ZE R AN 1832
mm, [ K2 N 536 mm', H FEE L 7—9 A
By o ZHBIX oA B A A 458 = 2 S A DUFR AR
KNG EA N E(HETFR T KJEAFER) . BT
R I 2 BRORTRE 23 43 A AN B LR 24 6 2 L X 28 /N2
HERIKAEREER . BHEREZ M X 3 5
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PR 2 A AN R 52 W, [ P A AS T) B 4 it %
TP CA ARG . R ST
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VERE T Y Bl 5 ) o [ b MR A R B 2 R 2 A R A
RGEHATI, E AR IR 2 A TP A AR
S5 DX R RE A 5 | ke - S o AR AL AR B L A E
FEIBAR D L HJE AL H X, JR P AE T 48 Bk 0
JAIAEAS , BIEFEMERE WK, 5 M 3 A S0 1
AR TR BB LLAE BTSN A
[V ERE T 3K 2 22 Ak PR vk 45 O T G T
#1500 it - HERE F7 SR 4340 A (9 AS AL ST AR
XA o R, AT TR AL R 0 S P by (B R T
G TFE TR —HE GEF bl G5 E TR I 4
FIHE) FnECHE (o BF — TR JRAS — B BB - et
FeBF) AL, AT IR B 0T 13857
G353 AT BYSEIR Ry B v SRR A X BEAEAE AN
HEZ A AL AL BRSNS

1 ARSIk

1.1 RIS HEER
A M 1 7E P PS4 A BH B H I (35°19'N, 110°

05'E) , HiAbTE b P IR AR G 05 F, 8 TR iR 5
B, IE 8 AR, M X SRR K 5 2 547.2 mm,
Hrr 7—9 H B &7 2 5 S E R =1 56.9% .
g RS 4w R, P AR E R
1.31 grem ™3, ZAEFHSIRAE 9C ~ 13°C, 24FE TR
191 180 ~ 240 d, IR F o o 2007 4F RIS TF LA AT,
0~20 em R A LA R 2B WS 805N
4.54.1.30.0.59.5.92 g- kg™ ", AL W A0 &0
H3.45.148.4 mg-kg ™' “HEK - KN, LN -
KN —4F— BB ER
1.2 REt

I M 2007 G BTFEVEY) h BoA . TEIESE
8 AFESLATA /N — B ARAEB AT AT EEY
ERFE AR IR B 2% A R 6 R EAL B .
(1) St - R#S (NS);(2) IRHS - BIFF(SC); (3) #
BE - BF (CN); (4) HFERBF(NN) ;5 (5) EAFERN
(S9);(6) EAERME(CC) o Horp, Bk (N) 2R AT TE
VEYIUSCRR I AN R IBATART (B e it , o o 1 7 i
5 TR (S) A8 RTAEVE VIO J5 >R FHIRAA AL k7]
B 60 em TERE , RS 35 om, B AT A 78 26 L 35 5 BB
(C) AR FIEEVEWOR J5 BIAE 25 om, B 7 F 4 7% A
ABHE -5, b 2 i A PR R B b AR PR I 3K 10 1)
BHE I A B [ A S . 2007—2015 4EAEY)#61F
TSRS HHIE W2 1, 2014 4E/NE SRS , 6 Rk
YEFE it (NS, SC. CN NN, SS., CC) F 5 FTF i FH 43 51
} 6 906.6 844 .5 256 .4 766.5 194.5 072 kg*hm ™2,

T A AE KA N 300 kg hm ™2, P,05 150 kg-
hm ™2, K,0 150 kg-hm~?;/NEZRRHEAE KR N 150
kg*hm™2,P,05 120 kg*hm ™2, K,0 90 kg*hm ™2, HH %
HE(N) JBEAE (P,05) AR (K,0) 2353 A PR (BER —
B EACER . BB LI , AR 20% 1F B
NEo FEIERHE G5 IS H0E T /NMX . SR BEHLIX
B, B/ N FE 7300 22.5 m .5 m,
AN 112.5 m?, L 8 3 RER . & /N
R 63597, T KM R “FREL 9587, &/NFE 9
A A&, A 6 H Aok s & £k 4 H T Al
Al R4 9 A AR o g 1 ) L 45 B ) >
KH, TG
1.3 WEmBFE

T 2015 4 9 A 20 H & EARBGR G, H 48507
R4 0~ 10,10 ~ 20,20 ~ 35 cm F1 35 ~ 50 em +J2
() IR 5, P & /NDCRFE IR S TR BRZ R AR 5
D RAB— MRS (B eI 3 MEGH),
7 1] S 30 2 S S B A A 7 i AR A 2% B, & 2 mm
JERAE—EB 2 T 4C kA, Hoa B R RT 5 4351
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2t 0.25 mm F 1 mm 5, TA BTSSR 45 1000 €
ME Jr 25 IR ALY . Herp B HLBCR
FE R EE GMnIE) s 22 R LR E &
PSR 1 mol- L7'KCl 242, FW s #r
G RE 5 4 A4 R NaOH K5 ik, Hop, 2
FHERDT LTI , 4B ORI B TR 5 5 AR
FH0.5 mol- ™" NaHCO; 3242 , SHEH T b (L35 I 58 5 3

SR AT 1 mol - L™ 'NH,OAc 1248 , KGR B 5E o
1.4 HEFELESSHITHH

% F Microsoft Excel 2007 % 2545 147 #& 34 31
Origin 9.0 YEI&], R SAS 8.0 XJ Bdi k17 B[R & 7
2 (ANOVA) 434, F Duncan 37 8 W 22 ¥ (SSR)1E £
Ei=a 8

Fz 1 2007—2015 FIEMRES TIER B

Table 1 Sequence of crop rotation and soil rotational tillage systems from 2007 to 2015
BEIES 2007—2008 2009 2009—2010 2011 2011—2012 2013 2013—2014 2015
Tillage KN HEK ZINE HEK KINE FEK ZINE HIEK
measures Wheat Maize Wheat Maize Wheat Maize Wheat Maize
NS N S N S N S N
SC S C S C S C S C
CN C N C N C N C N
NN N N N N N N N N
SS S S S S S S S S
CcC C C C C C C C C

S AR PE, N N Sk, C N BBk T IR

Note:S: subsoiling; N: no-tillage; C: conventional tillage; the same below.

2 55T

2.1 ARABEEETLERIRSERSHTN
B 2 AT, 6 ARSI, )2 (0 ~ 10 em) 1
BAPUR & DL CC LB A%, CN .SC NN A4b 3 5
CCALFRAR L 26 5 AN B 3 H & 55 T CC b ; SS.
NS &b B A #L BT & 3 40 0 Lk CC A3 9. 8% .
7.0% , 2580 E Ko 7E 10 ~ 20 em 12 )2, SS 4b

R LT R A Ik, NN, CC.CN,SC NS 4 H#i A #L
A e SS A FRA B 22.3% .21.8% \11.9%
11.8% .7.3% , 22 535 W 27KV #£ 20 ~ 35 em +
J2, A SS A B A HLIT & fE f fik, SC AL 5SS
Ab P 2E SR i 2, NN, CC,CN NS Ab 2 i 3 = T SS
AbBE . FE 35~ 50 em )2 SR LA SS Ab B A LT
AR, A ML & #E O NN > CC > NS> SC > CN >
SS.

F2 FRAMEABTLHERENRSE (ke ')

Table 2 Soil organic matter of different tillage measures

BHESE I Tillage measures

L ZBE/em
Soil depth NS sc NN ss cc
0~10 16.12+0.48abA  15.27+0.46beA  15.78+0.47abcA  15.32+0.46bcA  16.54£0.50aA  15.06+0.45cA
10 ~ 20 12.05£0.36bB  12.56+0.38bB  12.57+0.38bB  13.730.41+aB  11.23+0.34cB  13.68+0.41aB
20 ~35 10.49 +0.31¢C 9.87+0.30dC  12.43+0.37bB  13.19+0.40aB 9.46+0.28dC  13.01+0.39abB
35~50 10.09 +0.30¢C 9.52£0.29C  8.90+0.27¢C  12.20+0.37aC 8.42£0.25D  10.66+0.32hC

& F— AT AR RING FREFRIR 22 88 5% 1) B EKT-(P <0.05) , Fl—FIAF K E FHR£R 2 7388 5% M8 EKF-(P<0.05), T,

Note: different lowercase letters in the same line mean significant difference at P <0.05 level; different uppercase letters in the same column mean signifi-

cant difference at P <0.05 level, the same below.

A5 A0 PR ML B 2 B = 2 R RIS, AR
M, 76 3 s —BRERI P, SS b3 % 2 5K
JZ(8 10 em LT £2) 25750k, 78 3 Fig#i=X
HONS AR Z 5IRZ B 22 5 KT SC 8 CN b3,
FHE(NS.SC.CN) L5 — B (CC.NN) BT )E 25
KHEH SSAPR ETFEZER K.

2.2 AEABEERETLIERSSERSHTH

2.2.1 EERFLSEESA HHELRTE
3R, RKZEO~10 em) HIES M LA T HER
KF) B EIKFE(P <0.05), L CC Ab FH 4 & i
fik,CN NN 4bHi 5 CC AbBH 2 5 R |3, SS.NS., SC
AEH 4 R SR A CC AP E IR 11.6% .
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10.5% .7.0% . £ 10 ~ 20,20 ~ 35.35 ~ 50 cm 1 )2
o, DL SS AR E AL, HE S e RS
HYEEET SSAR; Kb £ 10~20 em 1)E, 4
RAEBEBMF A CN > CC>NN>SC> NS >SS, 78
20 ~35.35 ~ 50 em 1 )2, A& ®EMRT N CC
>CN>NN>NS>SC>SS, CN.CCALH &R &&=

FAXT AT , SS AL FRAE 10 em LA R &% & S AIXHRAR

AL AR S Y BE 2 I AL, S5 L
[ AR B I IR — 3, 7E 6 FBRERTIE
SS ALHRRZ 5K )2 2 F e K 1R 3 R (NS . SC.
CN)BLH, DL NS Ab 3R 2 5 K2 2 5 ok fe it
H NN 2 cC PR R R 2R K.

K3 ARMEERTIRESEAE (g-kg™')

Table 3 Soil total nitrogen of different tillage meusures

HHEE I Tillage measures

+ 2% /em
Soil depth NS sC NN ss cc
0~10 0.95+0.03aA 0.92 +0.03abA 0.91 +0.03abcA 0.90 + 0.03bcA 0.96 +0.03aA 0.86+0.03cA
10~20 0.76 +0.02bB 0.80+0.02aB 0.82+0.02aB 0.81 +0.02aB 0.65+0.02cB 0.82+0.02aAB
20 ~ 35 0.74+0.02aB 0.69+0.02cC 0.79 +0.02aB 0.77 +£0.02abB 0.60 +0.02dC 0.81+0.02aB
35~50 0.65+0.02cC 0.65+0.02cC 0.73 +£0.02abC 0.70 +£0.02bC 0.59 +0.02dC 0.74 +£0.02aC
IR A A (L 1) 5, R RIS 6 o . o
= —e— J- 1) [% W X Average percipitation
BRI 0~ 50 em +IRRA ARG . 6 FiBk £ 1o
RS (I NN AR BB A ) fr 5 25 280 4 i B9 7E 20 ~ 35 £ 100p
em L JZ IAT ] 5 1 SR 3 B A W A o
X, 2 FTRAE H, 2015 4F HIRE R EEAE 6 0, & aof
I BAEVEYCR TG 7—9 H A B I E A &, M T 22

FEHARA FEAEZZ R, Hh Ll cC 4 #TE 20
~35 em + 2 i, NS.CN . SS AL FRAY Al S A &
G, NNLSC AR H A A & & A K. 7E 0
~10 em 12 A A i B BRI IR R CN > CC
>NN >SS > NS> SC, HAb# ] 22 553k 3] T 8 1
(P<0.05), f£10~20 em )2, AR S H & 2
AR H3 NN > CC > NS > SC > CN > SS, NS 5 SC 4t
P2 OR 3 g A A P 25 590k B K. 7E 35
~50 em )2, A0S S A E i S AT NN >
CC>CN> NS> SC> SS, H:ft NS,CN ., CC Ab 3! i) 2 &
AEE, HE 3 MG EZREREEE)ME
ASHRDERTH =&,

AR T #/(mg » kg
The content of nitric nitrogen

1.00 11.00 21.00 31.00 41.00 51.00

0 . . . . )

5 L

10k —=—NS
Sz1st —-SC
2520 | —<CN
lﬁg 25 | ——NN
E)‘L:(IO} 30 ¢ —SS§

35 ¢ ——CC
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w
(=}
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B 1 ARE#EEEN T RESESENM

Fig.1 Effect of different tillage measures on nitric nitrogen

f=}

H ¥ Month

B2 2015 5—9 A ERES 2007—2015 £
5—9 ARKFHERE
Fig.2 The precipitation in 2015 between 5 and 9 month and the

average precipitation from 2007 to 2015 between 5 and 9 month

TR (W 4) B, K2 (0~ 10 em)
T4 CC LIRS A T AL, SS A FE S CC b3
ZRAEF,SC NS, CN NN b FE 735145 CC AbH
136.8% .64.0% .51.8% .36.0% , 22 53k B & K-,
£ 10 ~ 20 em )2, SC Ab AR A H & B X, CN 4b
P55 SC b3 2% FOR i 3%, NS, CC. SS. NN Ab B i 2
ET SC AbFE, 4y B 57.7% .50, 6% .39. 1% .
37.8% ., TE 20 ~35 ecm 1 )2, CN b BREL S A & 7 i
%, Foe b B4 i 25 T ON AR B, K /NI R NS >
NN > CC > SS>SC > CN, ML &, NS b B i) #%
SRGREEE . 1E35~50 em 1 )2, LB 2 S A
FRERALE., TR LREH, 28045
F RS AAE 10 ~ 20 em 2805 (SC B:40) , R )G
B2 - 4R B A R T = s AR Ak
2.2.2 EEBELFASA  BFES AT, ASFEBE
PEALFRAIER)Z (0~ 10 em) BB S B EZ R A B E,
F£ 10 ~ 20 em )2, LA CN AL PR 4 & i (I, NS
SC.SS4LF 5 CN 4b P25 3 AN 2%, CCONN Ab iR



514

W HAF HALRIRA R B ERE XS TR 00 0 A B AR 7 R R 175

ERET ON AL (43507 36.2% .27.7%) o 1E 20 ~
35.35~50 em 1+ )2, /& NS 4b P @i AL, Hoe Ak
P 525 T NS AL B, 4 S iR/ A CC >
NN >SS >SC > CN > NS(7E 35 ~ 50 em +JZ2, [ NN 5
CCREHAAEBNAN) o 6 FIHEVERY 28 & Ykl + )2
TR REAR, )2 2wk & 2 W3 = TIR)Z (B cC 4

AN o 7E 3 Fl—#FE (NN, SS.CC) H, SS AbFEZ%
ES5IRZEER K 763 M=, L NS 4b#
KEHRZZ SRR 8L NN 5t CcC 4#r I
TEERK, HEILKMF, CCAHETE 0~ 35 cm
JE AW ARSI 0] RS BP0 S IR
HGYSHE K

R4 TRMEBAET LERSRSE/ (mg-kg™')

Table 4 Soil ammonium nitrogen of different tillage measures

LIEBREE /em HHEE I Tillage measures
Soil depth NS sc NN s cc
0~10 1.87 +0.06bB 2.70 +0.08aA 1.73 +0.05bcA 1.55+0.05bcB 1.35+0.04cdA 1.14 £0.03dA
10~ 20 2.46 +0.06aA 1.56 £0.05¢B 1.80+0.05cA 2.15+0.05bA 2.17 £ 0.06abA 2.35+0.07abA
20~35 2.13 +0.06aAB 1.47+£0.04bB 0.93+0.03cB 1.82+0.04abAB 1.51 +£0.03bA 1.61 +£0.03bA
35~50 1.19+0.04aC 1.53+0.04aB 1.38 £0.04aA 2.16 £0.05aA 1.51£0.05aA 2.00 +0.06aA
F*5 FRBMEEHETLREEBEE (o kg™')
Table 5 Soil total phosphorus of different tillage measures
+ 2R /em BHER I Tillage measures
Soil depth NS sc NN S8 cc
0~ 10 0.73 £0.02aA 0.67 £0.02aA 0.76 £0.04aA 0.75£0.05aA 0.73£0.03aA 0.72£0.10aA
10~20 0.49+0.02bB 0.53+0.02bB 0.47 +0.02bB 0.60+0.03aB 0.53+0.04bB 0.64 £0.02aA
20~ 35 0.23+0.03dC 0.35+0.01cC 0.31+0.01cC 0.49 +0.02bC 0.45+0.02bC 0.57£0.05aA
35~50 0.16 £0.03dD 0.29+£0.01cD 0.34+£0.04cC 0.50 £0.02aC 0.30+£0.01cD 0.41+0.01bB

e R At (W3R 6) B, AN [RIBRE AL BE
FZ(0~10 em) T3 DL CN BT AR R & e AK
CCAbFH Y CN AbPHZE 7 AN 3, NS SC NN, SS 4b 7
BEET CNALFE, 7£ 10 ~ 20 em 12, NS &b B #
R S BRI, SCLCN AbHiL 5 NS b Fi 22 BRI 3%,
MM CC.NN,SS 4bFH H NS &b # 43 51 5 270. 2% .
192.9% .78 .7% , 25 5 & % o 7E 20 ~ 35.35 ~ 50 cm
T2 B0 SC Ab 3 AW i AR, NS 43S SC

Ab PR LSRN I 2 e A B IR 2 R T SC AL BR, o
FE 20 ~ 35 em )2 , AL & 5 K/NIUT 4 NN > CC
>CN>SS>NS>SC,35~50 em )2, & SS AbFE S
CN A FRGE A5 A5 s A, R0 & 5 K/NIF 5 20
~35 em AHIA] o AN [EIBEVE Ak 3 4 39 2w 3 il + 2%
TR ARG, 322 ool & = 3 = TIRZ . —
HHET SS A FERIZ 5K 2 22 iR 3 Pt pEs
Ao, RFEA & NS AbBER 2 5 K222 Rk,

K6 TRABMEEET HIEEYAHESE/ (ng-kg')

Table 6 Soil available phosphorus of different tillage measures

T 2R /em BHESE I Tillage measures
Soil depth NS sc NN ss cc
0~ 10 13.79+0.71aA  12.25+0.14bA  10.24£0.07eA  11.97+0.34bcA  11.23+0.4lecdA  10.90 +0.07deA
10 ~ 20 2.25+0.50dB 2.85+0.21cdB  3.30£0.28cdB  6.59+0.55bB 4.02+1.03¢B 8.33+0.01aB
20 ~35 1.81£0.0lcdB  1.45+0.07dC 3.64+1.03bB 6.410.28aB 3.15£0.76bcB  6.31+0.28aC
35~50 1.31£0.01dB 1.26+0.07dC 2.74+0.97cB 6.94 +0.34aB 3.07+0.35cB 4.34+0.35bD

2.2.3 X ELSERSA BMERTIUEH, R
JZ(0~10 cm) TIELM SR T SSABEEST
NN ZbAh  Hop A 3] 22 BN 3 . 7E 10 ~ 20 em
T2, SS A F & R R, e B E T

SS AbF | A4S B B AU R CC > NN > SC > NS >
SC >SS, £ 20~35 em )2, [AIFEZ SS AL P51
AR, Hid ONLCC AbBR S SS AbFE 22 % K g 3%,
NS.SC NN AbF & 2 = F SS 4b# . 7E 35 ~50 em L
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/2, CN b FE A B %, HEA Y B EET CN 5, XA HE ST T VEY) K92 200 F 1A H 5
RO A5 m R S NN > NS > SC > SS > CC > KAE*,

CN, 6 FHHER K SS 4 B8 & AE R Z

®7 AEHERETLELHEE (gkeg™')
Table 7 Soil total potassium of different tillage

BEERS I Tillage measures

CN

NN

SS

cC

TEWE /om
Soil depth NS sC
0~10 16.73 +0.25bC 16.53 +0.24bB
10~ 20 16.40 £ 0.26cC 16.76 £ 0.09¢B
20~35 17.68 £0.14aB 17.61 +0.30abAB
35~50 18.55 £ 0.06aA 18.32 £ 0.24aA

16.81 +0.05bA
16.25 £ 0.48cA
16.85 +0.07bcA
16.52 +0.26bA

15.94 +0.05bC
18.76 + 0.36bA
17.62 +0.07abB
18.75 £0.16aA

19.29 £ 0.45aA
15.46 +0.14dD
16.68 £0.23cC
18.05+0.23aB

16.80 +0.78bB
20.09£0.11aA
17.07 = 0.66abcB
17.97+0.01aB

MR S i (L3R 8) AT LAE th, 3RJZ (0
~10 em), CC AL P Y HALH % 2 A Ik, NNL CN. SS.
SC.NS 4b B ¥ & 2% T CC A3 (43 9 45.2% .
40.9% .30.1% .26.8% .25.2% ), 7E£ 10 ~20 cm T
J2,SS Ak AR R I, Hoh NS Zb 5SS 4k
2SR E NN, CC.SC.CN 43 i 55 T SS 4b
B A3 38.1% .26.0% \23.6% 14.3% . £ 20 ~

PR 2 T SSARFE, K/NIRF R NN > CC > NS >
SC>CN >SS, 7E 35~50 em 12, BARLL SS 403
ARG HZFUb B SS AP 2E R AR A E]
FMEKTF-(NS AL BEBRAN ) o 6 A~ Ak B (1) T80 8508 15
B - J2 IR i R, 22 AR B i o TRZ
P SS AR Z HIRZERE K, 3 f4e
B, CN B RZ SR Z 2 RE K. BHFLL

35 em )2, [AFE S SS AL PREACHN & & AL, etk
%8

Table 8  Soil available potassium of different tillage

NN 2 CC ZbFRAY T E2ZR K,
TRBHEREET LIEERIRESE/ (mg-kg™!)

BHESE I Tillage measures

LZHE/em
Soil depth NS sc CN NN ss cc
0~10 211.54+1.44bA  214.28+1.67bA  238.03+4.28aA  245.32+2.80aA  219.74+12.41bA  168.95+1.58cA
10~ 20 105.27+3.06¢dC  121.36+3.76bB  112.22+0.01cB  137.57+0.43aB  98.17+4.20dB  123.66+3.29bB
20 ~ 35 115.07+1.27bcBC 10966 +2.60cdC  106.88+0.02dC  129.48+2.04aB  94.73+4.28¢B  120.58+ 1.68bB
35~ 50 132.85+18.66aB  112.12+0.77bC  102.79+0.10bC  117.64+5.51abC  100.22+3.50bB  108.49 + 6.40bC
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H 2 9 Al AR RIBFHERT I & /N 5 oK™
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3 WhieSgEe

ANV B X 59 A By B Sl A ], A
RN L SEA WU A LA KoK 3 SR oris gl , #E i

&9 20072015 FARRMET £/ X
EERIFHTE/ (kg'hm~?)
Table 9 Average yield of winter wheat and spring maize

of different tillage from 2007 to 2015

ALFE Treatment 2 /NFZ Wheat FEK Maize
NS 6466a 8360a
sC 6275a 8085a
CN 5403b 7699a
NN 4459¢ 6475b
ss 5339h 7667ab
cC 4811be 6417

) SR A3 43 A 2B R IR G A7 B
B BE RN 5 R A e, X S R
PRI . A RTINS , e HFRE RS 2 5
RS2 AR S S ABT AR S HA A A
W] WE B s i, fE R 2 bR
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