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ML B R 2 0 ROT T, S A 2 B ((109°31'~109°71'E, 36°42'~36°82'N)) FFE T N 4a
G B E R . R T 4%+ (Red Clay, RC) FlH 23+ (Malan Loess, ML) 2544 LM, FIHAIF
FL@Elf RC A0 ML @it 0~30 cm 1 - 2@ TERCEM (TO, KREMAEIRT; T1, 100%H RC; T2, 83.3%[1 RC
F116.7%H1 ML; T3, 66.7%H] RC F133.3% ML; T4, 50%f RC Fl 50%H] ML; TS5, 33.3%F RC F1 66.7%f] ML; T6,
16.7%[1 RC F1 83.3%1) ML; T7, 100%[) ML), 8%t T3 A R AED A KA 8T, 456 2o i, HRE
TAR L EER T X HIEE I FEY = B0, 450K T2 Al T3 43>0.25 mm KR B R AR BT TO
WERE T 137, 152 4%; T3 43#>0.25 mm /KFH B RAEK ) TFI E1E (Geometric Mean Diameter, GMD) FI¥35
HEHA (Mean Weight Diameter, MWD) # TO Ab3H 43 A3 K 20.9%F1 29.1%, M7 HE 48 TO ALFLI/N 11.1%, FLBAZHE
K 15.3%. T3 AEAHURAHESE S EE TO AH 35030 7 24.5%F 100%; T2, T3 AEA R TO ALHL 4 340 1
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EE M e B3, e LIERRE T R
BIRE . 2250 75 20 % ik Rt i) £ 35 -k
MR, RIZH R GRS K, HHL
JRE BN o X 7K e ORI T 38 e Ve 7EAT AR I BEVE 2 2k
R, #ETEEYUREEEM T 0.95~2.18 %, &
KRS T 8.7%~13%. A EETH R, LR
EREFT S AR ABER R s K R EL IR, AT
Wgrora i, Ik KAEZSEIR T BB HEE g
&R, g5 RRPBIERT BRI ok
FITERG, BY0JEHEE 3R R 2 E Rl X2 B
FERM, RIS Bt 35 45 4 i B M R LA HE A,
AEIA B R IR RS /N IR L BN 3 AL
FREERH . RUKEPYERIAE N 0~3 mm i TUA AV
T, IR I TS AR U RV R, RERE
TIRAIEACLRALAE J7. LA, A 3 R IR A AR A F0
WAL LT E R, 3% h>0.25 mm H/KFR R IA S B
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FEATE T, A7 8 L A 3 TR 2 7 AR KR
177, RES BB DS 2 AR O, Ik
firid, RSB IEREA R, (B AR A
S, Frg b EE S RIREE, JCHRAR A
AN B BN BT A B b Y R R R S R . A
v, FETEAHIT, WRE D2 MR AT LK
HAME, K& ZHLEXIIN)Z oAk, HEH
Ho L, ML AN 2 R AT B R . WA
Al LT SRR, AW U E I 3 AE A A A
KORBLREAT Sk o X T HIRAE T HOVEAR, 5 HI A Pt
BIRBOE . BWIZREIRIE. B IE. B i
5. KD aEE. BSGaIrE. R
VIR R T PN SR, T RS 4 T I 43 G
IR B, VIR, X RSRIE RPN BN
gl ik, R EB A AR R
BoJ7 S LI AL AT VA, RIS A& BRI 2E K da b
SR AIERI A S RE 1. BETCAT NS “IRTAIE L AR
bt 5 B AN v AL S 0 A T ) T B A S 8 T R A
MR, M 20 SR T HRE K, B
WL R FPNE SR E I, RN E R
R TRER SR AR S % .

1 MREBRETAZE

1.1 HREXER

A T AR 56 b A7 T LE 22 T S X3 B VA U I
“YRVEEHL” TH X, fE%IH X AT 27.84 hm® L
B3 7 8GN, LREIMRER (109°31'~109°71'E, 36°42'~
36°82'N) fLT# L AR, JmE R 2.02 kn?, HEELE 1
050~1 295 m 2 [a], T MAEE - AKX . ZX)E
TR KRR RE R, H P HERECN 69 h, 47
BRIEAN 8.8 C, FHRACTHEREN-69 C, KT
R 26 °C, FFEFEKE 535 mm, ZHEHE6—9 H
(B 1, HEERKER 70%KE 4, BN 2 N5E R
MU BRSO E, LR, WL
EPUhIEZ, Nz BEWsRER, TR E,

Y
S

=2017
L ®=2018

g

I}
S

8

S
(=}
T

% - Precipitation/mm

(=]

1 2 3 4 5 6 7 8 9 10 11 12
H4Month

B 1 BRI 2017 F4= 2018 FHFENL
Fig.1 Precipitation in the study area in 2017 and 2018

1.2 Rt
PR S22 LT L ESRRE, RRE
GO LR ERMERGR, SSMECE, Yt
SERIERRS, HAREE N E R R EAME, B EA
MHFAT BRI R B3R B A w7 PE. R LER LA
JRHLIX ATz, RER AT ML F1 RC 3R JE T3 £
i3, S TR Zfnill, BHMOR L &F0E
BB ANENR 5.60 gkg. 45 11.53 gkg. &%
0.42 g/kg. 2= 0.57 g/kg. pHE N 8.1; MHHK S
WS TR E RN A NI 4.51 g/kg. 2 4.06 g/kg.
4% 0.28 g/kg. 4% 0.60 g/kg. pH N 8.8. BRI
ANX Y JE B N IRV TR REEhE, F
2014 FFEETE o B0 ILBTE 8 Fhr &, FHorpxt i Ak 2
TO NJER A, A3 i ” TR o s o CUIR 1)
HR i T AR R B2, 18 A E He s i) S
PR ARG 7 AN REE AR T1. T2, T3,
T4. T5. T6. T7 oA AAFELA RC #1 ML FISE R+
(R D, BB 3ANES. HEERNEREE
TN S E TR E 30 om L 3EREAT R R,
SR JE AR RIS BT R, AN FEARFREL ) ML AT RC A
THFRSNRE, M5 ERE MERRIRE TR LW
INXEH FOREATFE) , HHEE N 30em (K 2) .
R /NX T 2014 4F 4 A, N S mxTm, 815G
RIFF#ER . /DM 8 B E oK, P SN
42 250 H/hm?. TKT 2018 4F 4 A 15 HEFN, [HRSLL
390 kg/hm® FHEMEAEZ AL, GE6 H5SHLTH2H
SHILL 1790 143 kg/hm® &Sy 2 WEBHER R . 1EVHE
Tl J 4 5 O 7K ER
F 1 TEGERETIENRAK
Table 1 Mechanical compositions of soil in different treatments
RFAEL Volume ratio/% LML Mechanical composition/%

oy gk
Treatment 4LEE -0 FBClay  BPRiSilt R Sand
Red Clay Loess
TO - - 5.0 70.8 242
T1 100 - 17.3 73.1 9.5
T2 83.3 16.7 7.9 73.6 18.5
T3 66.7 333 6.9 72.4 20.7
T4 50.0 50.0 5.4 70.3 243
TS5 333 66.7 42 67.6 28.2
T6 16.7 83.3 4.8 70.3 249
T7 - 100 4.1 65.4 30.5
SR ZE30 cm
Compound

soil layer 30 cm

IR

Basal layer

B2 rtEIRTEHA
Fig.2 Schematic diagram of soil-layer compounding
1.3 MmREMAE
LRET 2018 4F 10 HJRE KGR ERE. HTIE
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A S R LA ZE B R R 22 R B BURE VR R 2R
FEA/DNX BN 3 ARG B SZ 0~10 >10~20,
>20~30 cm BT ERFE, FLEREA/NX 3 AFE IR
MR A, BANXE 3 AMEARE. KRS ISR E
Ja BB LRER AR, EYRASE, BART. BB
Ji F TR o 7K AR SR A4 ot R SRR U2 4% 0~10.>10~
20, >20~30 cm 7MZHUSIR L, R EH LHT B R RYR R
BOR 1 em® 2 A I/INER, AR IRCT i T 3k R 14
. HIEEERAMIIENE, CAFEFER T AT
SYIZHRE. ARV EAEYE AR T RIS 10 AVIE, K
T RCRREE, BRSNS 5 BRIERE, R s T4,
NI AT IR T KA Rk B T 75 °C
TR BB EEE, SR JE 0 ml PR E AT AR o &
1.4 HUEIRE

T IEHUBRA R A Bettersize 2000 306K 43 A X
HEATARI, RLAR o 2H R S5 [ ARl Ty ok B L
FIRIEM e, HHEFLRR T A oS A T g RN, g
K E R AR E R Y RIEE L. 2R
. AR BB AL YLRE. A8
BRI B0 T IRI eEEEI R, A
B SRS AR AR B HZEE . WK
Bk, IR AR HE T i SRR TR TR
Yook B THEN €, BH B 1 2C # & (Cation Exchange
Capacity, CEC) RFBEER% A o7& ke, +-HE
RRFI P EREHA (Mean Weight Diameter, MWD)
AP EE (Geometric Mean Diameter, GMD) i
R (O R @) HEP, R SEE NS H
X ) itH, 1

o X,
MWD = &=L (D

W

i=1 1!
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40 a
30 b b
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—
f=]

aggregate content/%

TO T1 T2 T3 T4 T5 T6 T7
AN LA B
Different soil treatments
a.>0.25 mm KFa M A R Ak
a.>0.25 mm water-stable aggregate b. GMD and MWD of water-stable
(WRo25) aggregate

ENGIESR:Y S

>0.25 mmzKFat: F A4 i & 5L
>(25 mm water-stable
TRkt A B A I GMDATMWD

GMD and MWD of water-stable
aggregate/mm

TO T1 T2 T3 T4 T5 T6 T7

Different soil treatments

b. KEME R AN GMD 1 MWD

2021 4
> X,
GMD = exp| ==2— 2
=11
F=>bZ, (3)
Jj=1

Aorh X, AR B BN TR, mm; W, kil i
FIKFEERAE &8, %; n ABERERES; FAL
AL 1L B30 b NEE j A FEROT TR Z R
ANESE; m AER N

K Microsoft Excel 2016 #ATHEALH, 124 IBM
SPSS Statistics 22.0 HEAT HLK 277 2 50 FE B 4
KH LSD (Least Significance Difference) % i HLHANT
EEAN A AL FE TR] ) 2 57 . B Microsoft Excel 2016 #£47
T2
2 HBR5HH
2.1 FTEEERARTIERUER
2.1.1 X3EHmMR

ANELEER TR T LEY B R AL E R
(E3) . Ehic +3#>0.25 mm KRB RAS B E,
For T2 R0 T3 ACEEEE TO KhFR Ay AFEm T 13.7 580 15.2 £%,
WA R B MK (P<0.05) o AFEALF>0.25 mm K&
PER AR R SR AP /a5 2 5%, T3 03 MWD 23
KT H AR AR, HExTIRALI K 29.1%:; Xt GMD,
T3 Ab3 R E KT T2 UAMOFTE LB, B B4 To $2
BT 20.9%. T2. T3. T5. T7 Ab3f IR E 5 B4
TO M A —EREE M, HA T2, T5. T7 A3/
7 9.8%, T3 AFRE/NT 11.1%. T2, T5. T7 4bFH L
HeFLBR B B B2 TO 53R T 13.7%, T3 AbFH T
HEEFERE T 153% (P<0.05) .

ab p b

FLBEJE Porosity/%

TO T1 T2 T3 T4 TS5 T6 T7

TO T1 T2 T3 T4 TS5 T6 T7

AR - g A EE  ANE LA R
Different soil treatments Different soil treatments
c. AH d. FLBREE

c. Bulk Density (BD) d. Porosity (SP)

T FRAFERRAF LRI 17 7 B3 (P<0.05) ; MWD 1 GMD 43l y 3735 & & AR LASF I B AR .
Note: Different letters indicate significant differences between different soil treatments (P<0.05); MWD and GMD are the soil mean weight diameter and geometric
mean diameter, respectively.

B3 KRR LAY IR IEAFAT I
Fig.3 Comparisons of physical indexes of soil with different treatments

2.1.2 BEAFHR

AFAE R IR AR AR N R 2 iR o, T3 4b#E
BHUR S BRI D HIIE N 24.5%; FI0d s
BEIEL TO 25 T 24.1%~55.3%; T3 4FH T ISR
BTO AFEIE N T 100%; 1 3R A8, B T1 A3
Ab, I TO A—ERERIK, X Rt 2 4E
FEFACIE SRR A RS ERmE K T hEs

W, BR T7 434 TO AR S T 22.4% LISk, Hpuis
XHRAB AL ZS; T a3 E&E, T2, T3
WHE S RS T HALGEE, xR e T
29.3%F1 17.6%, iX Ut BHIX 2 Fh Ab 3 B ) T4 25080 25 it
1F; A, T2, T3 4bFE CEC B Em T A& AR, 2
A TO Kb R 101%F0 80.9%, — &L i iX 2 Fhik
- HAE T PIR BT



12 Wi HREEETT SN A TE G T B 35 1T 7 i) 2 67
F2 ARTIFLEBUFIRIRATEL
Table 2 Comparisons of chemical indexes of soil in different soil treatments
Treﬁjims SOM/(g'kg")  NH4-N/(mgkg') NO:-N/(mgkg') TN/Agkg') TP/(gkg') TK/gkg') CEC/cmol'kg') AP/(mgkg') AK/(mgkg")

TO 5.88b 23.89d 28.51d 0.38a 0.58b 18.15a 9.82d 6.82a 95.38¢
T1 5.55b 37.09a 48.98b 0.37a 0.60b 17.29a 12.17¢ 4.35¢ 94.37¢
T2 7.05ab 33.28b 26.71d 0.28b 0.62b 12.53b 19.78a 3.27d 123.35a
T3 7.32a 32.19b 58.41a 0.30b 0.64ab 10.72¢ 17.76b 2.93d 112.07b
T4 7.03ab 29.65¢ 13.38e 0.30b 0.66ab 10.65¢ 9.41d 5.48b 74.34d
T5 5.83b 34.14b 33.77¢ 0.31b 0.62b 12.02bc 8.51de 2.78d 90.72¢
T6 4.69b 32.36b 37.26¢ 0.32b 0.60b 10.40c 9.86d 2.98d 68.78d
T7 2.44c 31.34bc 13.15¢ 0.31b 0.71a 8.08d 7.58¢ 3.04d 74.79d

7E: SOM: LHEEHLIT; NHe-N: EER:

IR AN LA 2 [ ZE 5 B2 (P<0.05) o Tl
Note: SOM, Soil organic matter; NH4-N, Ammonium nitrogen; NO;-N, Nitrate nitrogen; TN, Total nitrogen; TP, Total phosphorus; TK, Total potassium; CEC, Cation
exchange capacity; AP, Available phosphorus; AK, Available potassium. Different letters indicate significant differences between different soil treatments (P<0.05).

Same as below.

NOs-N: fH&A%R:; TN: 4% TP: 4#k; TK: &80, CEC: FIETRHE; AP: A; AK: G4, #FAR

2.2 TIEBBAHZEEIEM

I R AT LA, ASGE I R R VR 2
IR PR, AR R TSR, AR SR
F T MR PR 255V . IR 25 &5 18
T IR R EEAE Sy, R T AR 12 NERR,
KF TR i AN A -3 AR AT A
2.2.1 ERAHEILIR

ER A EmE 4 Fis, &80 RERHE
MR Z DiikR R 3 Fioas. HEW LA AT 3 EK
SRR KT 1, HIEZR BRI GE. RN RS
SUREE, Y& TR R T E TR E R T 85%K, At
BEMR R B KE A R s B0, F 3 ATLLEHEE 1
A FERAFIEE 2 A F B DTERZR AR, 730 44.4%
F131.8%, 2 3 MEBSITTRRER 11.4%, —FHHFRH
TIBRR N 87.6%, FEAREWMREIRE M4 A2 5, K
BEIRHL 3 A Aoy LA

E- Y N
T

w2
T

H{iE{f Eigenvalue
[3]

- o -
T

4 56 7 8 910111213
4> Components

B4 ERHHHHEHE
Fig.4 Screen plot of principal component analysis
x3 IS D BFHERFIG Z R
Table 3 Eigenvalues and contribution rate of variance of principal
component analysis

57 kR 2%
SR HHERE ks A
Components Eigenvalue  Contribution rate/% Cumulative
contribution rate/%
/)
FH 1 5.452 44.4 44.4
Component 1
Ems 2 3.606 31.8 76.2
Component 2
/)
ER5 3 1.491 114 87.6

Component 3

2.2.2 BFEAHM

DR FE AN ) s 43 b R 28 Ao 175 45 PT AR 47 3 e et %
JEAETFSEERINRR (R4 . EEED 1 E, B
AE. FHE PSR, LR KA FR AR S 1 A
Bt 0.5, HACNIER], UHEIX AR g T A ORI
a1 RS RIEMS, Mar. &8, A AES
Ay 1 s RO, o, LB, &AE. KM
R AR B AR R s IRIUE DK 2o 1 B AERME L
ARG R RR. R 2 b, AP, AR, &
B BB FACHE . AR, KA B R A 1 S g
it 0.5, HIBNIER, PiRHIXEERE AT 5 /s 2 B IEA
XK, MEMSKS 2 2R, B 2 ETFFRS MK
FRFRARAART K, TR R 4) 2 B AR 3R AE T332 40 IR AR 1o
RSy 3 B, A% SR, BSREN A ES KT
0.4, HoNIER, UWHAHSMS 3 BIEME, RS 3
FEVERAEHIEFE D HOF6h5 2. Al W, I AR S5y
e bR AR, A SRR Y R RAE R

Fz4 BOAEFESERSD LWEHSE

Table 4 Loading of fertility factor on each principal component

kR LR 1 LR 2 L3
Fertility factor Component 1 Component 2 Component 3
SOM 0.196 0.785 -0.416
NH,-N 0.698 0.057 0.612
NOs-N 0.249 0.661 0.552
TN -0.811 0.227 0.469
TP 0.447 -0.733 -0.285
TK -0.622 0.675 0.233
CEC 0.540 0.718 -0.237
AP -0.829 0.227 -0.350
AK 0.358 0.786 -0.207
SP 0.960 -0.188 0.112
BD -0.964 0.151 -0.126
WRo.s 0.815 0.513 -0.182
2.2.3 R AAud K LS R

T FR TR I AN AT L (R 5D, K54b
FAS HEREUEA T3, T2. T1. TS5, T6. T4. T7. TO,
T3 WP ZREF 775 TO $im 1 4.09, T2 ALFEL TO AL B
Pemi 7 371, MHES vJUEH, T2 T3 AFEAEF R
1 AERS 2 BRI 3R TRIA, SRR 2 FhE R T
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T, LIRISHELS, RN EIRIR ) SRR AL
#5 TRBEMHESRTBEHEEES

Table 5 Principal component scores and soil fertility score of
different treatments

yiseil FHgr 1 EHgr 2 FHgr 3 RE 1553
Treatments  Component I  Component 2 Component 3 Fertility score
TO -4.99 1.28 -0.67 -2.15
T1 -0.39 1.39 2.06 0.57
T2 2.18 1.69 -1.2 1.56
T3 2.64 1.72 -0.21 1.93
T4 -0.29 -1.04 -1.68 -0.74
T5 0.91 -0.38 0.69 0.41
T6 -0.52 -0.94 0.96 -0.48
T7 0.47 -3.71 0.05 -1.10

2.3 AREEAREMERKRT L

N AN [F) S T ZE MR AR P2 e T, R ORI A
FNERFEFRHEAT T 0081, SRWE 6 Frn. ST EKM
HEAEYETNS, T3 AENEESTHASLE, A
15.85 thm?, HExFHRZ TO #2715 23.9%. T3 ALFE T KFFHi
FPEEN 8.64 thm?, F1TO. T4 I AEEER, HE
FZETHASAIN, EH 37.4%~43.6%, P T3 i
YRR IS AL B P AR X B R AP R . SRR
KGR, AL T3 ACHE 525 T AR, Aont
HRZH = 13.3%, 0B ZALEE TR FOFFRL B35, TR 4T
(P<0.05)

F 6 FEILMARERE KIEHRH L

Table 6 Comparison of maize growth indexes under different soil
treatments

M EAEYR
Above-ground
biomass/(t-hm™)

b7 K E
Treatments Maize yield/(t-hm™)

TRLJF
1 000 kernel weight/g

TO 7.42+0.65ab 12.074+0.33b 272.47+10.37bc
Tl 6.28£1.05b 10.1940.67bc 276.80+4.09b
T2 6.02£0.50b 10.36 +0.80bc 245.07+6.52cd
T3 8.641+0.44a 15.85+1.11a 308.80+2.23a
T4 7.201+0.74ab 9.92+0.72bc 258.13+7.29¢
TS 6.09+0.72b 11.6940.61bc 242.9340.70cd
T6 6.25+0.62b 9.18+1.83¢ 240.80+2.72cd
T7 6.27£0.64b 12.534+0.69b 228.20+4.80d
3 it i

3.1 RSO TIEYIEMERAF

WIGEIR, B T7 4SRRI LT HIERKER M
RS RO IRA R ERIN (B 3) . Edwards 2PN
PH SR A () T el 2 S RS 3t 2 4 & SR B 3 1 3% 45
MW P TR, Bk, BB T AHURSLEK
Fatk B R AR R R s Rl B BRI, Tisdall 25122
B35 48 H I B A Fbi AR K NB IR, 243 AL
Ji S BT, BRI SRR G SRR, 1
H R B B B N BE S TR AL B RLVE RS ), O 2
BE IR RL. RORLAE A SRR R 5L, REfedt B R i
R R 18 B SR Aok v B KR 25 1) [ SR A 5 A 1 i A
W, 4 JE PH S T IR AR R R e B E D, T B AR
Sk 55 4 S T BB F AT AN T K I SR A AT 1

FifaEl, SxE4 To HikL, T2. T3 AbFE--3Ek &
=R E R 7.9%F 6.9%, KrRie & iR 73.6%
A1 72.4% (R 1), YRR =R S A B T YIER B
BB, AR AR T S Ak 78 2 1 R AR
M T1 AHERRERL L s (17.3%) , AJRES RIS SR
FHES T BEMEIE A, gk ek 55 [ SR AR i K AR i o (LRI
WFEEH], TS FRARL & &35 TO K, {H>0.25 mm
IKFEME R AR ) & s 058 TO &, X AT B S A TS 30
Hx, TS5 WFFLREE To BEM K, ATt
Y A RAR I 4 SESEAER, kB n A Rk i R e
PEPY, T2, T3 >0.25 mm /KE& 1 R & B, [FIRE
A E1F 25 T FLER B A3 K. Dimoyiannis 2512 A 77 2% B
CEC fEMSR BRI MIREME, WA AU AE ek /N R A
K R A Ak, IR o B R R U T2, T3
ALFRF) CEC 430578 19.78 F1117.76 cmol/kg, 43 5% 1
41 (9.82 cmol/kg) 5T 101.4%H1 80.9%; i T3 AbFH
TN & R A TO A RN, BT 24.5% (& 2) .
& IS, Iz ALBREE . CEC. A ML & =564
WAL, M85 T2, T3 Ab3>0.25 mm KEaE B E S B
X, B TO AbFE A4 1 13.7 £ 15.2 i (B 3) .

GMD F1 MWD 2 iy & R 5 e e M 2R AR,
I EEERT R 3 GMD 1 MWD 5>0.25 mm A [ 5 (A 5
BER, PR MWD [ EE R R A
IKEaPE KBRS &, T2, T3 ALBR/KAETE K FIR Ik S
B E, H GMD Ml MWD ik (K 3) , X5EH
FARTF o 17 T3 B A F LR 8 52 E J7 =R - 4o
SERIF I, PR R LR B>0.25 mm 3K
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Effects of soil-layer compounding schemes on the soil fertility of
newly-constructed cultivated land

1,23

Huang Yunxin'?, Li Yurui*?, Liu Yansui***, Wang Yongsheng®, Zhang Xuanchang®

(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China.)

Abstract: The improvement of the quality of the newly-constructed cultivated land is of great significance to the effective

utilization of the newly-constructed cultivated land after the implementation of the “Gully Land Consolidation Project” (GLCP)
in Yan' an. To explore an effective method that can be used to quickly improve the newly-constructed cultivated land with

poor quality of GLCP, a 4-year soil-layer compounding experiment was carried out in Yangjuangou watershed

(109°31'-109°71' E, 36°42'- 36°82' N). Based on the complementary structure of the Red Clay (RC) and Malan Loess (ML),

the different ratios of RC and ML were used for reconstruction of the 0-30 cm soil layer of the newly-constructed cultivated

land (TO, undisturbed soil; T1, 100% RC; T2, 83.3% RC and 16.7% ML; T3, 66.7% RC and 33.3% ML; T4, 50% RC and 50%

ML; T5, 33.3% RC and 66.7% ML; T6, 16.7% RC and 83.3% ML; T7, 100% ML) . The chemical and physical properties of
the soil and the condition of crop were measured, and the soil fertility of each scheme was comprehensively evaluated by

principal component analysis. The results of experiment showed: The >0.25 mm water-stable aggregates in T2 and T3

increased by 13.7 and 15.2 times, respectively, compared with TO. Compared with TO treatment, the geometric mean diameter

(GMD) and mean weight diameter (MWD) of water-stable aggregates >0.25 mm in T3 treatment were 20.9% and 29.1%

higher while bulk density decreased by 11.1% and porosity increased by 15.3%. The contents of organic matter and nitrate

nitrogen in T3 increased by 24.5% and 100%, respectively, compared with the control group. Compared with TO treatment, the

available potassium values in T2 and T3 treatment were increased by 29.3% and 17.6%, respectively. The results of principal

component analysis showed that soil structure was the structural basis of soil fertility, and soil nutrient was an important part of
soil fertility, which jointly determined soil fertility. And the order of the comprehensive fertility score from high to low was T3,
T2, T1, TS, T6, T4, T7, TO. The maize in T3 treatment had the maximum aboveground biomass and 1000-grain weight, and

the maize yield was also relatively high. It could be concluded that the scheme was the optimal one when the volume ratio of
RC and ML was 66.7% and 33.3%, respectively for the soil having the highest comprehensive fertility and the crops growing

relatively well. In conclusion, the experimental results show that soil-layer compounding is a feasible method to construct soil

with high quality quickly, and the study provides practical reference for the improvement of the quality of newly-constructed

land in the GLCP and the implementation of similar projects in the future.

Keywords: soils; fertility; soil-layer compounding; soil structure; physical and chemical properties; Loess Hilly-Gully Area
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