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BHEATRELENEIRSRALBMFEAR. FRXN . X FHRLELEFEARERERE EZTEL
BRI Y, KA L ERERELRAE AR L EHEREEE LA S~2l come HEFEEAHIEEE
JE4E 20 em 72 A B 18% ,10 ~ 15 em Z B B 5 64% , <10 em 5 18% 24 o ¥ FHIK K H 0~20 cm #F B L3 A

EAEMNAE1.04~ 1.3 grem™ >, FHEEN 1.2l grem >, BT RAFHHERA; T 20~40 em 23E X E L AT 1.46 ~
1.70 gem™ 2 5], FH A E H 1.58 grem™?, E%Tﬁ??i%ﬁ,\o 4 36% Hy K H 7 20 ~ 40 cm 40 & E 3k B 50 3T
T1.60gem WHREEM, AT BHEEAMNTHIEARBHAR, A FRE 1~5mm W (FE)RKH AR
" E R LT E H 42 (GMD) AT % & H 42 (NMWD) U R 3B &M R #U(K,,) A E R, BHEELEE
RRELTREEMN L TE AN LEHRRERE, X P RE LB REAREEZE, &3 LEHRERS U
RAEEMZMNAR, £0 . XPHERELEHELRE, ZREH20~40cm t EREHBEHAFLRE LB S
FEHE;20~40 LIERFC LW AFMRE;0~20 cm PEARERARF EREUTFEEFIREITELEE
INHEERH, AP REALETEREEIMF AL R, AAMmENLEAY, NZALE I EAARE
Y P B DIBAT AT, B T I8 A LB 4 3 R A ARAE, R 7T AN B
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Evaluation of soil physical state in Guanzhong farmland

WANG Jia-xu, WANG Yi-quan, LI Xin, LIANG Hua-xue, SHI Hong-ping, SHI Zong-lin
( College of Resources and Environmental Sciences, Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: In the face of soil aeration and water permeability declining, the ability of resistance to harmful environ-
ment diminishing, and the productive cost increasing year by year in Guanzhong farmland, the farmland soil sample from
11 counties in Guanzhong was taken and the thickness of arable layer, the soil density and aggregate characteristics was
determined to study the soil physical state and its degradation characteristics under the condition of modern utilization in-
tensity and soil management. The results showed that the soil arable layer generally became thin because of the com-
paction of lower soil, although the thickness in Guanzhong area was very thick in soil genesis. The thickness of soil
arable layer was 5 ~ 21 e¢m. The sample number of the thickness of about 20 ¢m accounted for only 18% , the sample for
10 ~ 15 cm accounted for 64% , the sample of less than 10 ¢cm accounted for about 18% . The soil bulk density in 0 ~ 20
em layer in Guanzhong farmland were 1.04 ~ 1.34 g+cm™? and the average value was 1.21 g*em™, which is good
physical state. However, the soil bulk density in 20 ~ 40 c¢m layer was from 1.46 ~ 1.70 g*cm ™2 and the average was
1.58 g-em™>. The soil density in subsoil layer for about 36% of farmland reached or exceeded the limit value of 1.60 g
<em 2. Soil aggregate composition was determined by dry and wet sieving. The proportion of optimum aggregates of 1 ~

5 mm, GMD, NMWD and coefficient of soil structure (K,,) demonstrated that soil aggregate in arable layer was in good
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state, and 64% of soil aggregate in subsoil layer was in poor state. The water-stability of aggregates in farmland was

worse. The state and stability of soil aggregate differenced largely in Guanzhong farmland. The reason that the arable lay-

er becomes thin might be the subsoil compaction happened in 20 ~ 40 em layer and plow — pan moved up and thickened.

The soil bulk density in 20 ~ 40 cm has increased to a limit value. In O ~ 20 cm layer, soil aggregates were in good con-

dition, but its poor water stability was the important reason of subsoil compaction. Soil compaction in Guanzhong farmland

was widespread and became more serious. The soil compaction was a concealed soil physical degradation. Thus, more at-

tention should be paid to soilcompaction in subsoil .

Keywords: farmland soil; arable layer; soil density; soil aggregate; soil structure; guanzhong area
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Table 1 The basic property of the tested soil in the Guanzhong farmland

TIRERE

Dot Wik 2 %, Particle composition/ % i A A fﬁé‘i "
Jem 2~0.02 mm 0.002 ~0.02 mm <0.002 mm Texture SOM/(g-kg™")

0~20 30.48£0.11 40.41+0.05 29.11+0.03 i+ 15.97+2.35 7.85+0.19
20 ~ 40 24.64+0.08 42.71+0.06 32.65+0.07 Clay loam 9.54+1.78 8.31£0.21

1.2 RERERMNERE
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Fig.1 The distribution map of soil sampling locations

in Guanzhong farmland
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em, A JE B ATHR B 308 06 BE - S AF 2 R B 0 20
em, AL BCUIR S s A 08 S5 AR 5 B BR AR AN =
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R K X 2y 4 P8 A S5 82% A H - 3
JZEZ/NF 15 em, WESE 5 H HE X A H A EHE 2
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Fig.2  The situation of soil arable layer in Guanzhong farmland
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Table 2 The change of thickness of soil arable

layer and soil bulk density

R HE/(grem™)
A Thickness of Bulk density
Location soil arable

layer/cm 0~10 cm 20 ~ 40 cm
BB Guanlu town 9.00 1.11£0.10  1.70£0.08
K14 Guanshan town  13.00 1.25£0.09  1.55+0.07
B % Xinxing township  11.00 1.23+0.10  1.55+0.08
ZJFEH Sanyuan county  5.00 1.34£0.10  1.47+0.08
Y PHE Jingyang county  15.00 1.19+0.10 1.48+0.08
4F-EL Xingping county  15.00 1.28+0.10  1.46+0.08
¥ X Yangling area 14.50 1.24£0.11 1.64+0.06
PHE Fufeng county 14.50 1.08+0.11 1.56+0.06
RAEL Fufeng county 21.00 1.33+0.12 1.57+0.06
JHE Mei county 17.00 1.23£0.09  1.69+0.08
U 111 2 Qishan county 12.00 1.04+0.12 1.70+0.09
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1.00~ 1.30 g+ em™?, BRI AR 2 ZE {19 1 B 75 8 2y
1.60 g+ em™310=200 e g A2V AR A A AE 7 i 15
ARG TN 0.90 ~ 1.05 grem ™3, IEH
FIEAE N 1.05~1.20 grem ™, BSLHIERIA T Ny
1.20~1.40 grem ™ fREL HIEMATERT 1.40 ¢
em ™3, Bacuiwes Fll PeBmi] MR, MR ERE
1.05~1.20 g+ em ™ B, /NEE FRL A FOK F-hi ™ i e
=, M/ F1.05 g- em AR T 1.20 g* cm 3 PR E
B3 TF. De Neve ™ W55 2 BIEWI R IE % 2k K
9 A A S EAE N 1.50 g+ em ™3, Acuna > ARy £
HEZY T 1.80 grem RN EKRMR AR A KA BIE

R A HFTOCH AR H 0~ 10 em BRAABHE L
A B EE 1.04~1.34 g'cme,fT/f%ZQﬂf
PIMR 2R R AR KA 25 (HAE 20 ~ 40 em 5406+
SRR EHIAE 1.46 ~ 1.70 g em > Z A28k, B &8
BT VRV 2R3 AR K B, R R B R
7 Ja B sl B AR, B TR 1.60 g-
em ™, 20 ~40 em + )2 HIERFE/HHIEL 0~ 10 em £
JRIEER T 32% ~ 64% , W32 LI FHIE R M
A VEWR R 5 A4 KBRS K e As 5 3
PR AR 5 R

IR HTAMER i, OC i IX A B A3 R
2 358X 524K (lower subsoil compaction ) [A] 814K A7 ™
L, BRI T2 AR R E R A R A+
X SRR AR R B R N B )RR
MU AE BN IBHEIZ LT A G pi 58, A R iy
FLRALARRIE o 398 1R S J DRI DR AS 5 B 114 3
BV R o A TR T 455 R i T HEsL”, M
PR 1 A 3 P 0 TR R b 0 5 B AR R i A 1Y
“ESRESC BRI LEN ) S AR A T )2 B
W FEZE T HARESE, o R R B 2 R AE T
Ao HARAE DU AL K AR, BB Y He S8 58 BE AN
KHAFFELFE BN 3 H R RS kA AR
AT BRITE T4 2 38 A SR A R RS 22 AR e AN 1R
&
2.3 TEARFHKREREITEN

AR AR LA Ui L3k B S HRER T S
IR RS 505 M 4E R AR E TR E AL 2k
JEPIET R R R R % 15 4R L R AR
SENE 1A A, AS [ 9531 1) 438 A SR AAAE B 57 00
R IOREE ML SR RE ) 45 D7 T R AR AN TR FE R
AP I o 4 9 P S AR A R A A 1 45 ol
TR N T3 B RE T, 2 PP p - B8 1A SR A o o 0 - 1)
FRPEIR 0 SRR o

FE2E AT 1 S TR ACRBL PN & A A DB

FEBUR AT %, Horh iR 502 B Buusive 14 42 58 rh
HE 1~3 mm BRI RAES & 5EY ™ 26 R
EAHSE 22 Bumbsive . Coxonopekuii F1 Capunos A
FASEFEHAALE 1 ~5 mm B9 B BARE HA N E
200 HAr OHEARTE T B R A G e X3 i 1
TEMBEMRAEE 2, BOR X 2 R AR TR Z N
CORER) PR3 AT R B AR I i R A 2 T
FLARBEI W T 5 MR AN T DR Rk o345 4, B
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Table 3 The basic situation of soil water stable

aggregates in Guanzhong farmland

ZiP JEN:D)

W 7 W1 SR A2 1 B2 1 W2 4
Th ;il nati Aggregates 0~20 cm 20 ~ 40 cm
© t; Zm?nd 1 10 " composition Arable Subsurface
fetiod of sot /mm layer/ % layer/ %
aggregates

7~ 10 19.28 +0.08 55.32+0.08

5~7 11.31+0.02 5.19+0.01

3~5 35.73+0.05 11.39+0.02

Fhk 2~3 8.26+0.02 2.41+0.01

Dry sieving 1~2 15.40+0.03 8.12+0.02

0.5~1 2.99+0.02 7.40+£0.02

0.25~0.5 0.97+0.01 2.51+£0.01

<0.25 5.44+0.04 7.52+£0.04

>5 3.88+0.03 2.77+£0.06

2~5 7.67+0.01 5.26+0.02

W e 1~2 9.73+0.01 6.28+0.02

Wet sieving 0.5~1 10.65+0.01 8.59+0.02

0.25~0.5 15.50+£0.01 15.06+0.03

<0.25 52.55+£0.02 62.03+0.02

S rpfR A 4 P R B0 L2 3, 48 0 RN O
J50~20 ecm HZ 1~ 5 mm" L BIK B & &
59K 59.39% il 17.40% ,20 ~ 40 cm .36 )2 73 5
H21.92%F1 11.54% MR 214 1~ 5 mm
RAR st e T 55 10 0 =2 ) 22 SR AR OR, IR 551 1 4
AR KRR R 22, W3R )2 A RO A B 2 1
2T 82% . ARHE Wenn' " XA [0 50 11 S A4 2
FRPERFST , MR H DA T35 10 ~ 0.25 mm H R IA
HHANVEIG =0.25 mm FREN & 2R bR, RN
T A RRES S RN BIE, THE 10~0.25
mm 1) A BAR & > 60% , Fm ik B BAR A
40% ~ 60% & T REFIRE; <40% 8 TA RARZS 1
5 =0.25 mm FRK S & < 30% , RV HIEHR
B A BARZS :30% ~ 40% Fy s 220K 25 340% ~ 75%
JE RAFRES, > 75% W8 FARM-RAS o AR UL N H 18
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ATRAE e S BE R AN 36 2 T3 2 10
J& 10 ~ 0.25 mm B RIKE &5 5 h 94. 66% F

92.48% , ARJE T R AR s IR A, Wi e AR 2=

FWFEE T =0.25 mm 1 BIKE B9 H

47.45% F1 37.93% , B )22 L IEAS IR 8 T 141 R R A7IRk
A, M2 0 & w22 T RR TS . AT ek
T 38 P ROIR A5 R 47, (EL K R Pk AR 2 2 A T 4 3 1A
BIRAY B

R4 TEAREE NMWD F1 GMD K
Table 4 The change of NMWD and GMD in soil aggregate

)=

T Dry sieving

TR Wet sieving

1:;;15 Lji}ins GMD 1y NMWD Ty GMD 1y NMWD 1y
/mm  Average/mm /mm  Average/mm /mm  Average/mm /mm  Average/mm

B4 Guanlu town 1.29 0.32 0.55 0.20

K Guanshan town 1.63 0.43 0.49 0.18

%S Xinxing township  1.47 0.36 0.54 0.20

= JFE Sanyuan county 1.78 0.46 0.47 0.16

= EBA L Jingyang county 1.59 0.41 0.45 0.15
T;Ff PF B Xingping county  1.88 10' 6]982 0.55 %":)67? 0.51 %“gi 0.18 00' 10722

layer ¥ X Yangling area 1.78 ' 0.48 ' 0.48 ' 0.16 '

¥ MREH Xinglin town 1.81 0.51 0.45 0.15

I8 E4H Fufeng county 1.82 0.50 0.52 0.18

JE £ Mei county 1.86 0.52 0.50 0.18

I 111 B Qishan county 1.74 0.47 0.46 0.15

BB Guanlu town 1.41 0.47 0.32 0.08

1L Guanshan town 1.85 0.63 0.47 0.19

B2 % Xinxing township  1.62 0.54 0.39 0.11

= JiiEL Sanyuan county 2.04 0.69 0.36 0.10

——— VEPHE: Jingyang county 1.71 0.58 0.43 0.13
Su]lllsfjf::ce YF B Xingping county  1.93 10‘ 71872 0.66 00' 5(?62 0.41 00' 401;) 0.13 00' 15;

layer ¥ IX. Yangling area 1.84 . 0.61 ' 0.51 ' 0.19 '

ML Xinglin town 1.79 0.58 0.39 0.11

BEIAH Fufeng county 1.81 0.61 0.40 0.12

JAH Mei county 1.72 0.56 0.46 0.15

Iz 111 5L Qishan county 1.89 0.61 0.39 0.12

TE ARV NE FRFRIR 257Kk BE K- (P<0.05) .

Note: Different small letters represent significant difference at 0.05 level.

DA A 3 P B AR A R R SR ), o) A o
PESE SRR S5 Hr 9 [RY IR, A7 75 2% 25 A FH - 458 A
RARH A BRI T o3 (W3R 4) . BB E
4 &, L GMD S S 5ERAE - HE A R AR B0 B
R 5 Ml 2z 8] 9 AR AR DX TE) R, 22 A W, BT Ee DA
NMWD S [ SR AR 100 2 528 B8 g — 2

T 5 O g F A e 2 A 3R )2 1 4P 2R ik
) GMD 43 5 2846 7E 1.29 ~ 1.88 mm, 1.41 ~ 2. 04
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