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1.1 R XHER

AR T 2016 4E 3 F—2018 4E 10 H ARG 4k %
T EEEER (36°44'N, 109°35'E) #E4T, J@ iR+ %
VHAX . W1 040~1 309 m, 4EFISIE 8.8 'C, FF
IR & 500 mm (2006—2017 ) , XHEEATIR, B
A EN (F 1D . AR EAt, SRR TIRE
7 IR DX ) 2 RO P X B AT X TR R O
EHUFE, T 2015—2016 4F, JEARVAIEHLIE TR
Jiti, SEREHT R, NI HEKY, %X B
BAWAREME. RIS ER, #2 (0~15cm) TR
FN1.58 g/em’®, AL N 5.18 g/kg, % WEAEE &
N 0.23. 0.59 F1 19.1 g/kg, BRARZEL. JAEE. AR
RSB HN 1638, 2.27 A1 59.13 mg/kg, pH {H N
8.16, G E i KIR T BE 55 36 km AN 22 K HARFFEE S
IRl . AR FEEM BRI R, 77 H B e v T R
RARAYRHA 220, BKHN 25.0%, ALK R
BB RN 90.3%F 9.7%, A A4 RS>
BN 6.6+ 0.025 F10.43 g/kg, pH1H AN 5.48. W
JERPRERAZA Ot . 2R, MRS B0k, TWE Tk
AT, HEARFMERINT: KEN0.58 g/em’, Frkidl
B : <2~0.02 mm 5§ 86.29% . <0.02~0.002 mm
11.93%. <0.002 mm (5 1.78%, pH{H N 8.96, FH&E T
TN 20.73 cmol/kg, HETHRE 169.67 g/kg.
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1.2 Rt
I ILIE 3 M, Rl RHEIERI, XA
AR, it 6 ANREE (3R 1), ANFEACHER ] 5E 4 bE
MUX A it AR 3 IRER, FANX AN 450 m?
(50 mx9 m) , & /NX A 0.5 m & B FE I 20162018
FEFRAKSMT 4 A28 H. 5 A 11 HM S A7 H¥EFR, Uk

SRR AIESE 10 H 1 H 10 H2 HATI0 H1 H. 3 a
FhAEL %5 B2 43 I N EF A LR 45 000, 57 000 £ 57 000 #k.
H2017 45 2018 F=AS R AL FEFE T4 AR I il — FE 54k
HSCHR G FEAT B e, R 40% 2 108 AFEFH R B .
WEAE &Sy N: 225 kg/hm?, P,0s: 225 kg/hm?; K,O:
225 kg/hm®. Hofth 355 12 8 24 e 35 H AR AT

®1 HERFHEEMERNIFRRIE

Table 1  Detailed construction mode of high-quality tillage layer of loess soil

pZ

Step

He# 30 Recommended mode X LA 20 Comparison mode X} B 20 Control mode

Al A2 Bl B2 C1 C2

TR X IFAE VRV G M TR o B VB A I B I s . IR ol MR 22 SR M 39 2 8] B R 50 A S R 2 A

B 10 Step 1 FKRIFFIAT (2016 4 4 WD, KRB BN FC X AR 0~30 om L2 1 R BEHEATIRBH AL, 2 YRERHBH A ELIE B 7 A EAT, DAV BRIR

JEAEE E A T R o ) B R BRG] T

$2 Step2 TELH, REBI AR, FIHEARIX AR, M3 RESR, RENX, AR —SE0ESNEAR AR E .

W, Mifn37.5 thm® Ak EE, HEAD 37.5 thm® K %G, MERD 15 vhm® IO %G, HERD 15 thm® (4R
KPR Fowk, FEM 3.0 ARAYRH: FK, HN3.0 AVRs: FIK, HM 3.0 Wk FIk, M0 3.0 vhm?
%345 Step3  tvhm® KIS IAFEFF (R 40%  thm® HOJESAFEFT (R thm® BT SAREFT (RIS EFT (R 40% 4
AR , Fiin 1.5 40%APEER) , R 40%GHIEER) , R U , Tiin4Ew
DA BT

t/hm” (¥ = VD HUR T INAED BRI 5o

Jijn 3.0 t/hm?
B JE SACRS AT R it n Ak
(FIH 40%A  FERRATRL

BRI HURERD .

43 Step 4 B ARMANE, N: 225 kg/hm?, P,Os: 225 kg/hm?; K,0: 225 kg/hm?, H 510 LA .
#5 Step 5 _RIRAMEMRIFTALRIS R A AN THOE, REGUERE5, f RRPIRERUS, FIH PR SRR EHHE 5I7E 0~15 cm L2,
FH Aol 42 Y A 8 EL R AT, 2017 45T 2018 4ER T ENAC AR 5 o AEWR AN A BOR AT 71, AURR A 24 At T, A BARSAT (RS

OISO wrms aove) MATIEHT, HHEHEIELHEIILAE.

1.3 MREHERMERNXRIE
3 M BB E R A AT 6 AN AL BE AR TR

EHARFFELE 1.
1.4 HIRERSEYHRRE
L41 L3EHR

ST 2016 4E. 2017 AT 2018 FEF KIS, R+
HERESh . FAVDNX PG “S” AURENLIERE 5 TR, A
KB 40 mm EEEREE 0~15 em IRE H3RES, JRES
] = e 15 D O 0 w51 w4 R = 1= 130 2L

FIEFRAAFOR £ FET 2018 T KRR,
T BERAE 6 IRES, FIFANFENERKLE 0~15cm -2
JRAR A SEI = KRR ROIR T 3E B 2R S5 M B /s
F 1 em FFAER, Ik 8 mm i, XERIIEMITRIATIIRA,
HARRT, &M,

1.4.2 AdpHER

TEEKBGRI, A NX ARG 5 PR ERIZEL 1 #%,
JLFZE 30 FREOK, K EORBURL, KA. WE FoK =
BRSO, AP RLANFE AR i g% 20 D g
1.5 MEEESHE

FrEE 0.25 mm §77 1 1.000 g HIERES:, P EARIRAISN
HIGENE AR S8, 25°CF, FREGT 2 mm 35070 X
T (AEAVIE 15~30mg)  CR&%] 0.1 mg) , 2N 100 mL
B0, 0333 mmol/L KMnO, YA 25 mL, #53hH 1,
SRIGTESRZAL L 250 t/min 8% 1 h, W5 0B & .
IR A ARLERE ., A KA YRR R 5 R
FRIIE St B (CEERI T 27,

MUt R i 1 1 SR AR FH v 405 T8 e . A
RERAERAE, BAFESLAES 208 24 0.25 F10.053 mm
I FLAE FH R BN S sk — 40, FREL 300 g KT+

FE, T 10 min, 295 H 2~8mm CEHZEA) | 0.25~2 mm
CREIERAE) | 0.053~0.25 mm () #1<0.053 mm
CBRERD A5y, ol TmimE, &M,

IKEEME AR Yoder 2 HHMEFZEPIE: %

R T AN 5] B R AR LIS 100 g - E A T 03005E « ¥

100 g TAEE T BIRAESHT0 (XY 100 8D B L Z (&

LA E B R RUCA 24 0.25 F110.053 mm) , WAfEE

AR N LB FKE KB HFE, 1R 10 min, BHEE

% 30 min, 30 {X/min, #RIEH 4 cm. KIRUEEHITET

b 3 R RS ERET 100 mL Bk, SRIET 60

C T ZEER &, FRESRARRE, THE SR E

AR o 54

1.6 HBFETESLE

1.6.1 L3R FRARADKFRATITH

+ 3 [ K i 3R . ( percentage of aggregate
destruction, PAD)

A&o.zs - WSA>0.25

PAD= QU]

0.25

T Avgas >0.25 mm HURES E 14 TSR A4 1) 5 550 £ %,
WSA.-925 79>>0.25 mm KA B 5RAK 8 5 73 20(%) «

358 P 5R AR RS e AR AR M FHSF 2 BB B AR (mean
weight diameter, MWD) Fll JLfi P} EL 1% (geometric mean
diameter, GMD) KHifiik,

MWD = zn:Zw, 2
i=1

GMD = exp[ Y (Wln x)] (3)

i=1

A x A —RR FRIRAEFERS (mm) , w %R
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1.6.2 #IEae

K- Microsoft Excel 2016 F1 Origin 9.3 #4% £ 4f
Bl R HEAT AL, S SPSS 19.0 BN Bt 247 ge it 90 4t
JEA4# ] Duncan AT 2 E LA, BEMAKEN P<0.05.

2 RS9

2.1 FREMERAIE T HIEFH G E A S HI 0
N AR B 2 TR AP i i 2 o — ok e it FH
ARAYe IR R EFINEE AR, 258 1 A TKRAEF M
Ja (2016 4E 10 ) , #HHZELHE (0~15 cm) HHURS =
Pugie s, &2 MEKRAEFHE 2017410 H) , L
WANURE S —ANMEF M D F R FREaR, &
5 3 AEME FREVEE (2018 4E 10 ), HIEANUR S
B (B 2) o FEINAAYE AN AE YR Ak BEAA AL
FEBE TN, b AR REMNRE®RE, GG
Ttk [FIR, R RTRINERT, 25141402
AT o R AR B, A WU PR B 7 i T A
ER R FAKT (P<0.05) (K2) . SAHEEEZ EEHL
RIS R ZH 53 & B ATAE — 38 22 5%, H AP LIS IIANIE A Bl
PHEMEFE 2 Tk, KRB Z R . 2016 ERHE L
BEANRAMELFEER (P<0.05) , HrpEri st
R 4 NEFE Al A2, B A1 B2 Bont HEAR A it
ARAYe xR C1 LGS 2 0ER T 14.2%.127.4%.
31.3%H0 10.7%; & C2 334 & T 16.7%. 132.5%-
34.2%F1 13.2%. L, A2 AbBRTHORREE, Bl AL
HIRZ o ANFI LB 2 8] 5y S8 A i S A P & s A
ALRFE 2, Horb A2 SeFEE LS 5 Sk & B 2
THARALFE 2017 4F HIBA N & 2452016 -5 T,
BT & B BRI A : A2>B2>A1>C1>B1>C2, H
TR AT LU ) 4 MAEEE AL A2, B1 ORI B2 BO6t
FEAE A IR A Yo 5% C1L AL FRA MR S8 ik T
46.4%- 104.6%. 31.0%F01 51.5%; 43755 C2 AbBRHRE T
31.8%- 84.2%-. 18.0%A1 36.4%, A2 AbFEARFRR R i 2
#, B2 ¥Rz . GRS AENR S EES 5, K
W B2 b3 G AR S T AL . 2017 SEA LT
2016 SEX FREELHI A/ 12.6%- 38.6% 31.9%. 6.6%-
31.8%FH 22.6%; A ML 7 AEIE A5 H4: 0.78+ 4.78 2.28.
0.40. 1.73 A1 1.20 g/(kg*a). 2018 £ HIEA N & 4 2017
FEA RIS, RFEAFRE 2017 FEFH80 T 47.4%, 1Y
Cl AbFER] T BEKT (P<0.05) , Hr Al 438N &
AN 4.17 gkg. Al. A2, Bl. B2 fl C1 4b¥#; C2 hbFH
AT 93.9%. 90.1%. 25.2%- 56.3%F1 25.8%.
2.2 FERATLEARGEREHESR
RFHHEE TR PEMEE 3 a J5, SXTREALERA LA
MRS EVE A R B I IN, ¥Rk & E R T, /KAE B
RS ENN, BIREREMERE, AR TR (B 3) .
T HUMRS e PERI SRR, Al. A2, B1. B2 f1C1 4t
HHM AR S B (<0053 mm) BEMTXME C2 hb¥H
(P<0.05) , HAHIFHE T 56.3% 56.0%- 52.2%- 68.6%
H148.1%. C1 AbFEZHIRAA (2~8 mm) S &M, KH

Bk (0.25~2mm) FEEERIK: AlE Bl AE A
B (0.053~025 mm) FEIEN, (HKHRES =R
. B2 M ZEHARMASEEZENN (P<0.05) , Tl
ARG ERD . Al 5 Bl AR MWD fil GMD 24
5xtiE C2 k¥ —3, A2. B2 Fl1 C1 4 MWD £1 GMD f]
T C2 hbHE,

_:le- iy Year
=1
% 2 [_J2o16

Z164 2017
=2 2018
:_: i Aa Aa
= 2124
=g Aa
=3
‘:‘: = &9 AR Aa
% j b Ab Aa

gn 44

(\ T T U U Il T
Al A2 Bl B2 Cl1 c2
b HE Treatment
a. IRAE N B L
a. Comparation of soil organic matter
__:JI(}— T HERR4L 4> Soil carbon fraction
= Aa [ %%k Readily oxidizable carbon
84 N AL Difficulty oxidizable carbon

i 0 53 85

Mass fraction of soil carbon fraction/{

4

| MR 414

DA bAB LAD LAD LAS ' LAD
i T oy s -
DT ST S S S S
Al A2 Bl B2 Cl Cc2
Ik 7 Treatment
b AN A - 45 R 2 7 P e LA

b. Comparation of different soil carbon fraction

i RN FEERRFERFLEZEE 0.05 KPFEREE, FAFRKE
FRIFIRFA— AL 3 a Z [H7E 0.05 K P EEREE, FHE,

Note: Different lower case letters indicate significant differences between the
different treatments at the 0.05 level in the same year, with different uppercase
letters indicating a significant difference at the 0.05 level between the 3 years, the
same below.

B2 RRAET ZEA MR LRI 54 B A
Fig. 2 Comparison of soil organic matter content and soil carbon
fractions in cultivated layer

KR P A SR B i Y 3 2 e 2 B TR AL K T SR A AN
FAERME, FHrf B2 ERHIEA TR E S E N 8.4%,
Al R BN 5.1%; A1 ZLFEH B1 AbHE % B R AA T &
RN 23.0%, C2 ZEHIFRME S BRI 14.3%.
TR AR E L AL B1 A1 C1 ACHE R FX 1 C2 AbEE,
SR T 91.7% 58.2%F 57.6%. ANFEALFE MWD ¥
T C2 4bFE, {H GMD {HIXH B2 AbEE,

ANFELEEE PAD KNI A C2>A2>B2>C1>A1>Bl,
ANFIAEEE PAD H 5 C2 A FAK IR BEAR T 6.6%+9.0%+9.8%-
16.4%7F1 17.9%.
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a. Distribution of mechanically stable aggregate

EEMwD
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c.Comparison of stability of mechanical stability aggregates

d.Comparison of stabi

T ANFENG FREFORAF AL 2 BITE 0.05 AP Z 5 5%,

T4 T ot L
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y of water stable aggregates e.Comparison of PAD (Percentage of aggregate destruction)stable aggregates
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Note: Different lower case letters indicate significant differences between the different treatments at 0.05 level.

B3 2018 F AR I F 4L 22 T 3B AHARAS

B SRAR A KA B] SRAR BB BAS M LA

Fig. 3 Content and stability of soil mechanical stability aggregates and waterstable aggregates under different treatments at harvest in 2018

2.3 ARIEACIE T HIER AR
FACIEHZE I BRI E RS E R (R 2D,
TEREAR G EEARS TEAVUR & E S EE—, 2017
R 2016 FEAMEHIHK, (HAE 2018 454 T RKIETF. SRR
C2 4bFH 3 a [AARALEUN, 2018 4F Al Al Bl ARFR AR S &8H
2017 ST PO T 134l & BN F AL BRI A 2 B 1Y
TN, (EPTASREE C1 A C2 AbFRAE 2018 FEHIA PR

+F2 20162018 EARNIBEHIEZR S

o 2016—2018 A A AR R & SR FERI N, KR C2
ACPRIE RO S Sk 3 a WK T HAh b EE . RS S
BUUES: 3 a IBE NI S, BR TR C2 AbFEsh,

HADACERR I A5 PR SRR, 17 C2 Ab3
DRSNS SRR & i 3 a BEESE N, Hp L A2 A1
B2 WbH A . I pH {EESE 3 a IRERIK, AFECEL
3a PRI T 0.24. 031, 0.34. 0.41. 0.24 F10.34 NEALT,

BETHIER

Table 2 Changes of soil nutrient content in different treatments during 2016-2018

Fhy i Eot X0 TR e A pH &
Year Treatment Total N/(g-kg™) Total P/(g-kg™) Available P/(mg-kg™) Total K/(g-kg™) Available K/(mg-kg™) pH value
Al 0.28+0.05Ba 0.66+0.08Ba 7.4+5.8Ba 18.8+0.1Aa 86.2+46.3Aa 8.75+0.21aAa
A2 0.34+0.09Aa 0.62+0.03Aa 4.3£1.6Ca 18.9+0.3Aa 80.7+17.0Ba 8.79+0.06aAa
2016 Bl 0.30+0.05Aa 0.61+0.01Aa 5.2+1.9Ba 18.7£0.3Aa 87.5t14.4Aa 8.86+0.21aAa
B2 0.27+0.04Ba 0.66+0.12Aa 6.9+6.3Ba 18.9+0.7Aa 75.2423.3Ba 8.89+0.25aAa
Cl1 0.27+0.01Ba 0.63+0.02Aa 4.0+1.8Ba 18.5+0.6Aa 68.4+14.4Ba 8.72+0.07aAa
C2 0.26+0.02Aa 0.62+0.03Aa 2.5+1.3Ba 19.2+0.3Aa 78.0+18.8Ba 8.88+0.10aAa
Al 0.26+0.05Ba 0.68+0.06Ba 17.8+6.8Aa 18.6+0.3Aa 124.8440.2Aa 8.67+0.11aAa
A2 0.32+0.08Aa 0.70+0.14Aa 12.8+5.3Ba 19.0£0.5Aa 116.4+31.7ABa 8.58+0.16aBa
2017 Bl 0.28+0.03Aa 0.64+0.03Aa 15.2+6.9ABa 18.4+0.1Aa 113.2+27.3Aa 8.65+0.20aAa
B2 0.27+0.01Ba 0.66+0.08Aa 12.3+4.4Ba 18.8+0.2ABa 112.4+27.4Ba 8.69+0.06aABa
Cl 0.25+0.01Ba 0.66+0.02Aa 12.2+3.1ABa 18.6+0.9Aa 96.2+13.0Ba 8.59+0.14aABa
C2 0.26+0.03Aa 0.64+0.02Aa 9.5+1.8Aa 18.5+0.3Ba 83.7+7.9ABa 8.71+0.13aABa
Al 0.38+0.04Aab 0.68+0.03Ba 21.8+3.4Aa 17.8+0.5Ba 126.7+15.0Aab 8.51+0.08aAa
A2 0.39+0.07Aa 0.65+0.05Aab 21.1+0.5Aa 18.1+0.3Ba 146.5+12.6Aa 8.48+0.04aCa
2018 Bl 0.36+0.01 Aab 0.66+0.03Aab 20.8+4.5Aa 17.8+0.6Ba 126.3£22.2Aab 8.52+0.07aAa
B2 0.39+0.07Aa 0.69+0.03Aa 25.7+5.3Aa 17.8+0.5Ba 159.8+12.5Aa 8.48+0.12aBa
C1 0.38+0.05Aab 0.66+0.02Aab 21.8+10.9Aa 17.9+£0.4Aa 131.0+£20.2Aab 8.48+0.07aBa
C2 0.29+0.03Ab 0.62+0.06Ab 14.3+6.9Aa 18.4+0.6Ba 109.0+25.8Ab 8.54+0.04aBa
2.4 AERAGETHRESRSEHLR SR bRE GB-15618-1995 HHEGEEE (K 3) . NFELL

T4 R RIAT 55 5, (e LR

FH0~15 cm T3EE 48 Hg. As. Pb. Cd Fl Cr K P&
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SN 0039, 10.28. 26.63. 0.21 A1 60.45 mg/kg.

®3 2016 FAFETHRESRRESH
Table 3 Soil heavy metal content under different treatments in 2016

GEE 7k Hg il As 4 Pb i Cd B Cr
Treatment /mg'kg!) /(mgkg!) /(mgkg') /mgkg') /(mgkg")
CuTﬁEtié%and <15 <40.0 <500.0 <1.0 <300.0
Al 0.031+0.007a 10.2+0.1a 26.3+0.2a 0.20+0.08a 59.2+0.8a
A2 0.050+0.033a  10.2+0.7a 26.8+0.5a 0.22+0.04a 59.9+0.4a
Bl 0.029+0.001a 10.2+0.6a 26.7+0.4a 0.18+0.06a 63.7+8.4a
B2 0.062+0.036a 10.2+0.4a 26.8+0.6a 0.23+0.03a 61.4+3.1a
Cl 0.031+0.007a 10.6+0.3a 26.3+0.4a 0.18+0.03a 59.1+5.1a
Cc2 0.029+0.004a 10.3+0.2a 26.9+0.6a 0.23+£0.02a 59.4+1.5a
2.5 AEKRRFLENERTE. £MEREFRIFAL
Fr IS
5.1 FRAXETERFEFSEHANTEHF

A AR R L A A2 R T AR EESE N T R KRR
FEMAEYE (F4) . 2016 52017 45, Al A3 FKATF
b= B, 00N 12 169 T 14 396 kg/hm®, 437l % C2
REFEIE P2 17.5%K11 28.6%; 2018 4F Al AbFHF~= &N 15 983
kg/hm?®, % C2 #0757 1.0%. Al ALFERKFFRL 3 a “FH=
RO IE C2 AFRIR T T 13.8%, B C1 ALFEAR = T 8.2%,
AWk B2 AbEE 3 a SFIFER R C2 g R T 2.1%,
2 A2 WbFEES: 3 a WK, P EEia(fT C2 X
AhPE . ANFEACEELE 3 a FKFFR= BB, AF
H R KM T 3 AR A A b5 AR A AR i (B 4) .
2018 HERHR /AL FE £ oK R A At A3
T 2016 41 2017 4 (P<0.05) . ,\EP Al ZFAT C1
ACFRRD b SRS S AR R, &S 3 a MG
%i#@%%ﬂi&ﬁ*ﬁi%%ﬂ?fﬂﬁ%ﬂ% 25 143, 3567 Al 25
499.3518 kg/hm?, Ho} HE C2 A B P44 321 T 18.2%+20.1%
1 19.8%. 18.4%; BI1 F1 B2 Ab3H ] #H N8 i Bk A4
i, HAURA K AL FIAbEE; A2 KhERRL B3 A- P A
TEBAE R T C2 AbBE, [FHE, FAbFE 3 ANEF
ZE SRR, WG AN F/INX YR VA i O R T B AN Hh B
TIRAEAE— S M R, I B
it FH AN I Te 2 R E AR i (3 5 B S 3

£ it Year
|:] 2016
"III'."
"[I]K
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25000
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15000— Ba
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B4 REAETERFET SED T
Fig.4 Comparison of maize grain yield and biomass under
different treatments

2.5.2 RRIAET 2RBA SRS £7

20172018 FEAFEACEAFRI A . APFRFIREFT A
Wi ZERAXFIRZE KT (P>0.05) , [HREFFHEMEE
ZEREE (P<0.05) (£4) . B2 AHA] BB IIREFT T4
HERL, 2017 12018 4F43 A R C2 AbFREER T 31.1%40
53.1%. 2017 SEFPRIFP AR SRS 25N 1.30%;
0.34%7FH1 0.48%, FEFFH AR P45 58 1.07%-
0.12%F11 1.36%. {E-FMERIFEREE, Al AT LIS Ik kL
ERMEHEE, FEBThEEMEME SR, 2018
ARAPEIRIT 3 NAEHE A1, A2 FlI Bl FPRIFE ST C2 &b
H, EAUH AL KCEBE N T R AR AR =

® 4 NREICIEX FRFEF RATALF 2 IS

Table 4 Effect of different treatments on straw and grain yield nutrients

7KL Grain Yield

FEFF Straw

EV /A
%”r Treﬁim R N S 2R & 2
Total nitrogen/% Total P/% Total potassium/% Total nitrogen/% Total P/% Total potassium/%

Al 1.31+0.14a 0.34+0.02a 0.50+£0.03a 0.98+0.06a 0.12+0.02a 1.19+0.29b
A2 1.21+0.10a 0.31+0.02a 0.46+0.06a 1.08+0.10a 0.12+0.01a 1.34+0.40ab

2017 Bl 1.30+0.03a 0.34+0.05a 0.47+0.03a 1.1240.13a 0.11+0.01a 1.344+0.19ab
B2 1.36+0.08a 0.38+0.02a 0.51+0.03a 1.14+0.10a 0.14+0.01a 1.73+0.21a
C1 1.35+0.06a 0.36+0.00a 0.49+0.04a 1.09+0.17a 0.13+0.02a 1.32+0.17b
C2 1.3440.04a 0.34+0.02a 0.47+0.03a 1.16+0.12a 0.12+0.01a 1.3240.06b
Al 1.2940.07a 0.43+0.03a 0.52+0.01a 0.60+0.13a 0.11£0.03a 1.35+0.09b
A2 1.2940.08a 0.44+0.04a 0.53+0.04a 0.51+0.11a 0.09+0.04a 1.724+0.20ab

2018 Bl 1.2740.05a 0.44+0.03a 0.52+0.04a 0.63+0.06a 0.08+0.01a 1.54+0.21ab
B2 1.25+0.07a 0.42+0.04a 0.52+0.03a 0.43+0.12a 0.06+0.04a 2.22+0.79a
Cl 1.20+0.09a 0.40+0.02a 0.49+0.02a 0.60+0.07a 0.12+0.03a 1.52+0.17ab
C2 1.21+0.06a 0.40+0.01a 0.50+0.01a 0.50+0.15a 0.06+0.02a 1.45+0.37ab
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Rapid fertilization effect in soils after gully control and land reclamation
in loess hilly and gully region of China
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Abstract: Land degradation is being widely recognized as a serious challenge in arid and semiarid environments worldwide
and limited rapid development of agriculture. Although land reclamation and the newly-construction cultivated land have
increased the area and agricultural mechanization of cultivated land, while its land fertility is low and poor physical structure
and hydraulic conditions, which cannot meet the good quality and high yields of crops. Therefore, quickly and effectively
fertilizing soil plays a vital role in the rapid development of agriculture in the region. However, the traditional soil fertilization
systems and the technology of construction high-quality tillage layer are slow and the results are unremarkable. So, this study
was conducted to investigate the potential for using additional organic amendments (woody peat, biochar, straw, etc.) to
improve soil organic matter and nutrients, soil fertility, and plant growth in the newly-construction cultivated land on the loess
plateau, China. The newly-construction cultivated lands are dammed land and terrace which from gully control and land
reclamation project on the loess hilly and gully area, which is located in Kangping Village (36°44'N, 109°35" E), Yan'an City,
Shaanxi Province, China. The dam land has been selected study site. Field located experiments and laboratory analyses were
combined. Three modes have been set in the experiment from 2016 to 2018: i) Recommended mode, ii) New mode, iii)
Control mode. And the experiment was consisted of six treatments: woody peat (37.5 t/hm?) + bio-activator+ decomposed
straw (A1), woody peat (37.5 t/hm?) + decomposed straw (A2); woody peat (15 t/hm®) + decomposed straw (B1), biochar (15
t/hm?) + decomposed straw (B2); decomposed straw (C1), control (C2). The results showed that: 1) Applying additional
organic amendments (especially the woody peat) had great rapid effect on soil organic matter and readily oxidized carbon.
Among them, when the wood peat was applied at 37.5 t/hm?, it undergoes a maize growth period. Compared with control (C2),
the soil organic matter and readily oxidizable carbon of the tillage layer ( 0~15 cm ) increased by 1.33 and 3.15 times,
respectively. However, the organic matter could be quickly decomposed and consumption in the first year and second year
during the maize growing period, especially adding the application of biological excitation regulators. In the third year, organic
matter could be improved and protected. 2) For three consecutive years from 2016 to 2018, woody peat combined with
bio-activator could increase corn grain yield, with the highest yield of maize grain yield in 2016 and 2017, 12 169 kg/hm* and
14 396 kg/hm?, respectively. And the maize grain yield was 15 983 kg/hm’ in third year. Compared with the control for three
consecutive years, the maize grain yield increased by 17.5%, 28.6% and 1.0%, respectively. 3) Biochar application could also
increase the nutrient content of organic matter, total nitrogen, total potassium, and available phosphorus, but the content of
readily oxidized carbon was significantly reduced, and the impacts on increasing grain yield of maize were lower than woody
peat. In conclusion, additional woody peat can serve as a valuable amendment for the newly-constructed cultivated land in the
loess plateau and other places of Northwest China by increasing soil organic and readily oxidizable carbon, improving soil
fertility and promoting higher crop yields. Therefore, wood peat + bio-activator + decomposed straw + fertilizer is the best
model for rapid construction of high-quality tillage layer in loess area.
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