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5% DX - 3 - g J b 3 AR bR T A JL 2k 1
% FE B & T W AT 1 W 1 2 TR U XL AR R
IR 8~10 C, A FEMW & 450~550 mm; i + & &
Sh 55 00 28 IRUSCEE L b M N A £ Ak P
R G4 2K R 4 IE H O A (Los-Orthic Enti-
sols)H7 |
T 2012 4 5 H b Ay oR 4 B VY 4 JE BLRE L
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1.1

(N36° 51" 10",E109° 18" 48", ¥4k 1 303 m) H#A +
SR I A ERE S . KT 7 i A AR AR E R
2 Bt K R FB K A+ R FEF 5T 7 % 6K AR R 2 A 150
wi IR F 1990 4, —4F — B A TR - TR
Y. fEiti A HLIE (326 /OM, it T HLAE /NK | A i
JEXT AR/ CK A HAE s b, BEALE RS 3 R PEFE A2
FRERIE 0~20 cm L FF; [RIHFSRAEFALB 1L Sk A 2 4H
R AR A — Ab R R R A S A R R
TR RFE S AR W 1, FIFH SPSS
22.0 XA FH 7 A 1 pH L CaCO, FA HLT &
R AT AR 5 (P <C0.05) .

il T HERER

Table 1 Basic physicochemical properties of soil samples studied

HHLE/ (g/ke) REH /% Grain composition
- 4 1 ] U oRIER — —— /e
pH  CaCO3/% Organic [0 fAS 8 K e
Land use ) Vegetation/Crop
matter Sand Silt Clay
T EZE RV, 6 )2 T KA 44/ The
#E A Shrub 8.2b 11.2a 6.6¢ 27.9 71.4 0.7 dominated vegetation is Hippophae rh-
amnoides with accompanying weeds
. OM 8.0a 11.8b 9.9d 26.0 73.3 0.7 WA TRTA TR TR
F I_‘ d NK 8.2b 12.2b 4.2b 23.1 76.1 0.8 One-year cooked, millet-prosomillet-
armilan . .
CK 8.3¢ 13.2¢ 3.2a 24.3 74.9 0.8 millet-soybean rotation
L BPRRI AR 0.05~2.00 mm; By R KI4E 0.002~0.05 mm; K kR4 <C0.002 mm. Note:Sand,0.05-2.00 mm; silt,0.002-0.05 mm;

clay,<C0.002 mm./NE F 1 FRIR 27 B FH (P<<0.05), Lowercase letters indicate significant differences, P<(0.05.

12 REFITEHERIH
FREL 0.8 g FETF 100 mL Bedr, #EAT £ Ca-
CO; AHHLFE (OM) ,CaCO; +OM LA K XF B8 4 A4S 4b
M BANEME3ANESE, H10% H, O, f 10% HCI
G L ERFE S TR A AL AR IR SR . KBRS 2SR 4
PEMEZE MK B E 12 h ik 2K, BE
IR HEHERE T, W EREEAESMA 5 mL
0.05 mol/L (NaPOy), fE K 43 #H, F F 5 /R 3C
MS3000 KL EE A 53 #r SR EE 20 1 .

R4 Stokes & HE , 45 A W i 12 A Iw W vk o3 85 A
[) 467 2% + 338 417 (<C0.002 mm,0.002~0.05 mm, >
0.05 mm) , W 4E 4% 2% F ki 50 °C ML, FRm R0,
BOE Ak B2 >>0.05 mm k4% 0.002~0.05 mm
R RE 5 2N 0.1 mol/L HCL LI EFRCaCO, ,
ANF AR S SE A MEFE105~110 °C b1, BB 4l i
i . FREL0.04 g (d=0.001 @) AbBRRTJE ke T
BEFE A, R B 0 5 I Rt 3R i Y B ik (total
carbon, TC) #1845 #L#k % & (total organic carbon,
TOC) , WIEAR D~ 35 LR e & % A
i A HLBk Corganic carbon, OC) 1 JG HL % (inor-

ganic carbon, IO W& &, %,

Tiwe=Tc—Toc (@Y
T()C S = T()(‘ <2 0.002 mm >< W< 0.002 mm + T()(‘ 0.002 ~0.05 mm ><
Wo.002 ~0.05 +Toc >0.05 mm X W >0.05 mm (2)

Tice =Tic < 0.002 mm X W< 0,002 mm 1

T 1¢0.002 ~0.05 mm X Wo 002 ~0.05 mm T T 1¢ >0.05 mm X W =>0.05 mm (3)
H Te Toe B T 530 00 7R BBk L S HLAK
BT v 7R XA BRI B 43 & i Y0
3% pH A OK Btk 1 ¢ 1, Orien 868 #!
pH O .

2 HERESW

21 TEEXMER

KA LA R LAV B 3 IR AR AR e i,
AR T R HE A B (pH=8.2) ., A ALk
I CaCO, F RN 6.6 g/kg 11.2% (F 1), &
FH - 58 5 b R A by 3 L R A L B AR L A
o, F v i B 0 N R 5 2 e 5 e L pH (VA
BL AT CaCO, it .t 1 T UL, ANl A (CK) 44
pH {EH 8.3, W3 = T B AR 158 il A ALIE COMD &
AL L8 pH (A (8.0) 5 1M fiti T HLAE (NK) + 3 pH
H5 HAR LMY, CK 5 NK 4B+ 35 19 4 LR
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PSR G NIRRT 26 1 X0 8 BB 495 W ot 4 5 AT 2R A E 1Y) 52 TR 45

TR N 3.2.4.2 g/kg, AT H AR 5 5 %
1% 52 %0 .36 Y6 5 i Jiti FH A7 AL JE 8 3 184+ 18 A5 P
T (R 9.9 g/kg) ., KH LR CaCO, & & 1F
11.8%~13.2% Z m &4k, & T HA L3, — i
Al F) I AT 3 5 A e KA A2 A S 85 1 XUk
5 Ca™ B s 5 — Oy HZ R 56 R AR G 1 BE B
EVE 7 2 A8 i T R BILST Y R 4 o - S AT AL
A0 CO, \HCO, . CaCO, B4k it 22 15 LU
SEEE . AN it HE A BE 4= 8 CaCO, % i K/NIT Ky
CK>NK>OM, 502 AMe, X—K
Z B W Pan %Y1 Zhao P ESE
22 BHEANFBENRSHREBIRNSHIFR
BT SR [RR 5 20 362 4 3 00 DR 2 1
B AR TR A SR 50 54 M - HE PR3 L
A2 =>0.05 mm M BURL Ry 32 (4526 ~6520) , Hk &
4% 0.002~0.05 mm HRI(30% ~45%) . & A &
Fife<<0.002 mm MR (<<10%) ., H 4R + 45 ks
#>>0.05 mm.,0.002~0.05 mm }<C0.002 mm M
LB A0 Ry 6406.325% 4%, AR A K 5, K
I+ BRI >0.05 mm FRL 7 52 K R A, 1 okz 42
0.002~0.05 mm,<0.002 mm KR 7 & 5 6 F2
JEEBE T s AN ) Jit AE Ak 38 2 ) A 598 PR 20 1 AE AL, kL
££>>0.05 mm,0.002~0.05 mm,<(0.002 mm [
SR AE 48% ~51% . 42% ~45% .6 % ~8% Z
[ETRetE o
o B AL O

SSNKAE NK
&R AL CK

/% Content

I

#Ii48/mm Grain size

ARFAAAANLIEPEZRANNEE
The content of =>0.05 mm,0.002-0.005 mm

B 1

Fig.1

and <<0.002 mm aggregates in soil under different land uses
AN TRVRI I 7 2T 2% 2 4 38 BDRE b oA B BT 45 ik
MRS & anlEl 2 frs . k42 >0.05 mm Al
K42 0.002~0.05 mm HDRL A A AL 8 85K L 4331
fE 2.8~8.0,2.7~5.4 g/kg Z I 254k ; K2 <C0.002
mm BB P E VLR & SR (8.4~64.4 g/kg) , Hi K
INIFRE R OM>#EA >NK>CK (K 2A), A#A+

ok 42 > 0.05 mm, 0.002 ~0.05 mm, <_0.002
mm KRG HLT 5 50l 4.3.5.4.58.3 g/kg, H
B s 4 E R 42% .26 % .32 % (& 2A, %
2). AHEAECCKO A BEF , oy 48 9 14 ) T #E 45
G R A AL BT A i O R RRORE D, HLORE
1%<20.002 mm AR A LT & & (8.4 g/kg) B IR I
K Ho AN (5 4 b R 18 %6, X 5 BOH At kL A2
RE O H 2 R 42 0.002~0.05 mm FRD A7 HL %
T FE AR B i (B 2AL % 2) . G ALAE (NK) +
A AR A BT & I CK AR+ AR LAY
FLAE B 2A) B i TRiA2 =0.05 mm FRE A 41k
WRE 9 /I B0 G AR A BT i o o L B G B A
FiFE 0.002~0.05 mm FIHRLFE<C0.002 mm HA R A HL
FAf A A BT (1,3 2) . HiA HLE COMD
A0 A B RSP ZE T 5 AL 2 18 3 R R A A
[F/E R R B2 =>0.05 mm HURLA AL & & 58 =
8.0 g/kg, (HH A MLt i 5 b 5 H 48 LMY
(41 %) s K 4£<20.002 mm HRLA LT & 8 Wi
Fb 3 2 65.6 g/kg 41 % ; Miki4e 0.002~0.05
mm AURLA AL & B Rt G 2 2 R (4.1
g/kg 18%0) , Mt + 18 ] & 0 A1 ks Bk IR 4% 7 i &
AHALL B 728 AL B0 . BL42 = 0.05 mm il 0.002~0.05
mm PRL R R 55 & 5 B8R, 43 S AE 9.1% ~9.7% .
6.3%0~10.7% Z [a] 28 4k s R 42 <<0.002 mm WKL
T R 5 2 d3e = (51,3 %0 ~81.8%0) s H K/ Hy
CK>NK>OM ># K (E 2B)., B+ 8 d ki
4£>>0.05 mm,0.002~0.05 mm F1<C0.002 mm
IR IR S A B 9.6%6.10.7 % F 51.3%, H
ittt o) o 4 R A A i Y 53 20,3126 .16 %0 (1]
2B, 2), MR F AR e, Rk 1 0K £ > 0.05
mm AR Y R B P 1), 3% P R B 1R 455 it
B FERR A T 11 % ~20 % 36142 0.002~0.05 mm HA1HL
i RTINS 10 %6 A5 2 AR B R 5 1 i S LAk
7 PO S R AR A A TR 42 <C0.002 mm AT H B
PR 5 & 2 B 48 in COML NK, CK 4351 24 58.0% .
59.1% .81.8%) , H iz g% A i s R 45 i 1 4 bk 3
T 0.95~1.7 5 (K 2B, % 2),
23 AELHF AFA KT L5 BF RS 4F1E
TE 8+ HERUE i 72 v, 088 08 O M A 1 -
VETE IR 2B e TR A5, O 5 R R 25 A T8 L Bl A 3R
PR &R 2 A N TR RS 45 0 5T 2% I Ak 3
T HRLEE A S Rt dh g an# 3 R, TEAR 2
W e 45 ) B A 3T AN [ R 5 =X A 9 AR 3 B4
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Table 2 The percentage of organic matter and carbonate in the =0.05 mm,0.002-0.05 mm
and <<0.002 mm size aggregates to bulk soil %
A+ A A HLFE Organic matter CaCO3
Land use =>0.05 mm 0.002~0.05 mm <20.002 mm >>0.05 mm 0.002~0.05 mm <20.002 mm
# A Shrub 42 26 32 53 31 16
OM 41 18 41 42 27 31
A i
NK 31 28 41 38 23 39
Farmland
CK 45 37 18 33 24 43

A AE 40~50 pm, HTE 3~10 pm 8 [l A A 5 72 &
R 6 0 (K 3E-HD s Bt A HLIE COMD Ak B 4 3 7E
250~1 000 pem 78 Fl A B 0 JE 6 16 (& 3F) . 6
A it P A HLAE 32 e 3G AL & &L A T
L — 2 B

B BRI 4 W) B (£ Bk CaCO, £ BR OM,
LB CaCO; + OM) i F Hr o A= RS 73 A ih 2 Fi 2
TR 2R ¥ ) 25 A )RR RE b HE A . HORE B 2 A il
3~10 pm {5 B 1A £ 0% i 46 TH (Bl 3A-D Al 3E-
H), H Do CPERIAR , pm) F1 Dy CRIFRLEE 35 90 %
FF X6 IO R R AR s o) (L B8 R/ 34 5+ A 25 % I 46
Y > 2B CaCO, > £ OM> 2R CaCO; +OM
(£ 3), X LG5 LU B G B2 4% A1 AL T 1 %o 4 1 0
KL A e 45 AT SR AR, ELA BIL ST X 4 38 UK 14 i 45
FRAE i T 0 R A5 . AH X T oK 25 bR I 45 W i Ak
H, B CaCO; + OM Ab B R AS [\ A1) H J7 =0 £ 1%
Do B Do {8 19 380 /0N 5 BE /N LT 43 51 o K ~
OM>NK>CK,OM> ¥ A >NK>CK, Hjiif #l
JIE 455 Do {8 1235 i T AR 5 (3 3D, Ui
FIH 5 2T ik 92 R A BIL TR ) = SR STORE 1 Jis 45 A1 3R
A f ot

3 it
A R 7 2 8 4 Rk B2 20 R — 2, B 4

%

Ky e+ . AT A AR L Al R R i - Ca”
R R RN AT BIL ST A A B L 1) B TR R Y A%
ARCOT M 4 1+ R R 45 & i 0 3 pH (LA
BILITE B dk 114 28 Ak PRt I O =X A TR) i A8 fk (3% 1)
A 4 58 1 AL ZH B AH BL L 3 LR AR =>0.05 mm Al
HifE 0.002~0.05 mm WKL K F, 43 I FE 45% ~
650,30 %0 ~45 % Z 81 A4k s A X AR £ 58 = 0
JEE BN Ry R a2 4 9 PR 45 4 1 B e R A >
0.05 mm BIRL & f K B IG5 1H it A A HLIE COMD
b3 A 58 v A BLT S R R 4l SR e S AL AR
(NK) &b A1 A BB CCKO Ab P 4 0% 2.4 3.1 5,
P 45 ) s A~ JHL Al e S Ak 32+ 38 (R 1)

At A 4 bR B RIS A HIL R B R A
A RIRE) E B LR A& Bk A
ANHL), KA <C0.002 mm PR 59 A AL B FRR R
S B Y TR A2 =>0.05 mm FURLAR 0.002~0.05
mm PR ; #0042 RS [R) A O X180 B ST s
MR EAEZESR (K2, HEPRA LY (POM)
VB S04 W oK U5 38 Ao T T B 24 1y L 24 48 i A
ZMERE 2 % AR R R R R Y. I
AT 5t A AR L A it AT LA OO HE R i
& & 208 vl B35 1 3 POM /Y & &, [ i i
Hi e R R R . X T B AR 8 B E
At AT CCKO) &b B8 A NK 4b B+ 358 b, A 9 14 1)
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Fig.3 Soil particle size distribution curve and cumulative curve of soil under different land uses with different treatments
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Table 3 Ds, and Dy, values of soil under different land uses with different treatments pm
ﬁ}[ﬂ Dso Dy
Treatment #EA Shrub OM NK CK #EAR Shrub OM NK CK
2Bk CaCOs Remove CaCOs 38 33 30 30 88 86 73 71
%% OM Remove organic matter 31 27 27 25 70 65 65 59
£ OM~+CaCO3 Remove organic matter and CaCOj3 26 24 23 24 63 61 55 58
K EB LY B Without removal treatment 41 39 34 32 106 172 91 82
TH A 2R AR AR b A7 HIL T 7 2 39 O [R) R B O 2D
MMt A HLAE COMD) 4b 3+ 58 k7 42 > 0.05 mm Fl KL 5 %= ¥ #
S ? :
#£<20.002 mm HURA LB & 2 YA Fr g m (& 2) .
i%*ﬁﬁj\%ﬁ HEH%ZYIE 250~1 000 pm 74@[%] Wﬁﬁﬂﬁ [1] AMEZKETAE.Soil aggregate stability:a review[ ] ].Journal of
. . . sustainable agriculture,1999,14(2/3) :83-151.
[ £ W (I 3F) L B8 B2 5 -+ e B .
jz Al C Eﬁ@ﬁﬁﬁm B %ﬁm* C2] %4k, 8L 4 (R U6, 5. + SR AILHY T L 1 15 5 H 5 F
o AR R JEBURL Y ik — 2 IR TR Do fH FEHE [T, e 4R, 2008,45(6) : 1148-1158.
H5AKREIEM Y A Do 88 172 pm, 2878 T HAL (3] skabios, v SCUi . 8650, 45 0 RRI R4 5 I 4 e DR P g e
FH A 58 3B, % 3)., RS W LT ] AR gl R 244, 2015, 34(4) 1 37-43.
) e L ;E’m . AT LR 4 A B B W L) ], - M6 40,2006 ,43(3) :422-429,
A L BO RS RS E R RICRE oy et e 3 R st X0 M B
FEF S UR 24 1 19 05 B 9 S0k =2 1) ke Je 485 4 T BRI L) ], 4 254 1997 .34 (4) : 359-365.
Fp A g R B, P E P T R K % b PRy (6] IGWE C AL AKAMIGBO F O R, MBAGWU ] S C.Physical
ﬁﬁ%i%ﬁ'ﬁ)ﬁ*ﬁ*ﬁ@@éd\ﬁﬁﬁ{ﬁﬂ% , Héﬂﬂm*ﬁ EF‘ properties of soils of southeastern Nigeria and the role of some
aggregating agents in their stability[ ]J].Soil science,1995,160
/% % E£h 0 — =n 3 k1 Al
PRI LB, —Or i A RR
FHI i 8 RELRE 20 PR o 6 192 65 1 V8 A FEETCUE S R 08 (o) gt .22 108+ 0K B i G 256 0 401 3 B
AR B R A2 <20.002 mm RAEBRBRES . 55— I 1l » % [30.25 K22 1R CF AR :2003,39(6) :90-94.
ST AL T2k 0 i 2 T Rk ¥ X, b e ss g L8 S0 SRR A R A BT R T BT A DR 2H A R HE S R R
ST . - . BEERABFFE )] 3440 . 2004,.41(3) : 362-368.
WA TE R R R 55, Ak, A A 358 H OB T B ) ik
R eSS . AR RSB IIBE o s e e T SR L

R4S % LU KL 42 <C0.002 mm ¥ 4 B iR 45 I =X A8 78
(K 2B),

2 Y O N 7 1 S I - vl R o= S R A o
0.05 mm M %0 K E (45% ~ 65%), H kK R ki #2
0.002~0.05 mm KR (30% ~45%), & H > & ki
#£<20.002 mm FKL (<C10%) 4l 1) F AR i 1 K
A LIS Y SR 5 e TR A ) R R DOUE O R W
BRI A% <0.002 mm KA BR IR 45 & & . i T HLAE
(NK) 4b B A1 A Jifi JE (CK) 4b H 8 3% F& % A
#£<20.002 mm MK A HL BT & &, Wi H A AL
(OM) kb B 58 25 38 hioki 42 =>0.05 mm FRA£<C0.002
mm ARLA P& A R TR AR K (250 ~1 000
pem) BT G . AN R 5 2 458 v ke R 85 R A AL B
B0 A S ORL ™ A= e 5 4 . Bt A HLIE + 5
e T 68 VA BT 1) M 45 AT 2R AR P A 1 3%

K A B AR R e M S e )], 2 4, 2004,41(6) 1 912-917.

(107 Z=VL i b ipe 2=, X HC T R TIE 92 3 4 8 1 2R AR G 1
S R R AT L) ] A AR 2 4. 2009, 18(6) : 2354-2359.

[11] HATI K M,SWARUP A.DWIVEDI A K,et al.Changes in soil
physical properties and organic carbon status at the topsoil ho-
rizon of a vertisol of central India after 28 years of continuous
cropping , fertilization and manuring[J]. Agriculture ecosystems
&. environment,2007,119:127-134.

[12] CELIK I,GUNAL H,BUDAK M, et al.Effects of long-term or-
ganic and mineral fertilizers on bulk density and penetration re-
sistance in semi-arid Mediterranean soil conditions[J].Geoder-
ma,2010,160(2) :236-243.
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Effects of agricultural utilization on composition of binding
agents and cementation characteristics of loess
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Abstract The contents of organic matter and calcium carbonate in different size aggregation and the
particle size distribution of Los-Orthic Entisols in Ansai (Shaanxi) Province under different uses with
and without binding agents removal were analyzed. The effects of agricultural utilization on loess ag-
glomerate characteristics were investigated. The results showed that aggregate in soils under different
uses were dominated by >>0.05 mm (45%-65%) and 0.002-0.05 mm (30%-45%) aggregate. Agronomic
activities promoted the leaching and deposition of calcium carbonate resulting in a great enhancement of
secondary carbonate in <{0.002 mm fraction compared with the natural soil. No fertilization treatment
(CK) and inorganic fertilizer application (NK) significantly reduced organic matter content in<C0.002
mm fraction. But organic fertilizer treatment significantly increased organic matter content in ~>0.05 mm
and <C0.002 mm fraction and subsequently favored the formation of macroaggregate of 250-1 000 pm.
Gradual removal of binding agents caused the shift of soil particle size distribution curve and cumulative
curve to the left with varying degrees as a result of aggregate fragmentation. It is indicated that both cal-
cium carbonate and organic matter cementation occurred in the soils under different land uses. The ce-
mentation of calcium carbonate and organic matter was strongest in soil with organic fertilizer applica-
tion. It will provide scientific basis for improving soil quality and productivity in loess region.
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