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Fig. 1 Profile sketch map of soil effective plough layer measured
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Table 1 Plough layers and plough pans under different crops in western Liaoning regions

H X it H TR
BN 1ert: KE ORI
BHER AR HHER AR BHEZ AR HHEZ AR
FBT EE N1 25.40 11.30 21.40 10.20 21.10 10.80 26.20 9.80
f/ME 12.20 6.20 14.20 6.50 14.30 5.60 15.30 2.40
FHME 16.89 8.67 17.67 7.56 17.67 7.11 18.22 5.33
FrAE % 4.17 1.58 2.24 1.51 2.29 1.45 3.56 212
A RH (%) 24.67 18.24 12.66 19.98 12.97 20.43 19.55 39.77
Bty IENI:! 20.20 14.10 19.40 12.60 15.40 10.60 26.90 9.10
e/ ME 12.30 7.60 13.70 6.30 7.50 5.10 11.60 2.90
FME 14.56 9.89 16.33 9.11 10.78 7.78 16.56 5.22
FrdE % 2.65 2.03 1.80 1.90 2.82 1.72 472 211
ARREREL (%) 1821 20.50 11.04 20.86 26.15 22.06 2851 40.37
HIPH PN 21.60 13.20 18.60 12.60 19.60 11.70 21.20 9.70
e/ ME 11.70 5.70 12.70 5.80 10.20 4.80 15.10 4.20
R 15.33 9.67 15.22 8.67 13.67 8.11 16.67 5.56
N 3.08 2.35 1.79 2.00 3.08 2.03 2.06 1.67
ARRREL (%) 20.10 24.26 11.74 23.08 2255 25.00 12.37 30.00
il S ON: 18.20 19.20 - - 17.20 12.20 21.10 11.20
e/ ME 11.70 10.30 - - 8.70 7.60 12.60 4.50
R 13.89 13.67 - - 12.11 8.67 16.22 7.11
NP 2.20 3.54 - - 2.67 1.80 2.59 2.42
AR (%) 15.87 25.87 - - 22.02 20.80 15.95 34.04
[mEES Wit Oko Diome 176 x10° kg/hm? . L P 3 DX T B4R A Ji 71
320 PR AUREINE . PR R R ]
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e ST ELT BRI . WIBE L R0 R AR P
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Fig. 2 Soil bulks of effective plough layers in western Liaoning regions
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Table 2 Soil bulk densities in western Liaoning regions

X 0~10cm 20~25cm  35~40cm S
B 1.29 1.33 1.35 1.32
PR 1.35 1.38 1.42 1.38
W 1.28 1.35 1.37 1.33
R 1.27 1.34 1.39 1.33

i E BRI AR BIX AR RN Y 1.43 g/em®, LR )2
A PR - SRR 5 R B ik 1.52 glem® L PG b X i 1)
IR B T AR L R S A T A
MPRAS, MeE A EYAR R ) AR, W) PR 38
MRS RACEE S, SEUEMBIR. H %l
KA, W PER AR
2.4 THEMXAELIEFSTEHM

AR e FIRAURE . AR AR
M, L3RR AR, WK 3 TTLLEH, &
TR X 4 5 4 AR R A T P> AT ML >

=3

NH,-N># % K>pH, ZA8FRFT-HAE 77 8.49
mg/L. 9.80 g/kg. 13.08 mg/L. 78.92 mg/L. 7.41;
BRUG I X A TR 7 AR BN AL P>NH,-N>
AP >R K>pH, S EFrKF 508 19.21
mg/L. 16.47 mg/L. 13.20 g/kg. 73.15mg/L. 6.19;
I BH i X A R AR BN AL P>NH,-N>
AP >R K>pH, S5 FrKF 44670704 10.02
mg/L. 10.57 mg/L. 6.60 g/kg. 71.02 mg/L. 6.92;
R UGl X 3 7 7 BRSO A P>NH,-N>
AP > K>pH, S4abr-FEME 730004 9.80
mg/L. 11.02mg/L. 7.20g/kg. 72.03mg/L. 6.96, i
VUL AL P AR S a3 K, pH R i@ # /),
M SEIR b, LA LTS AR AN Bk
> BB > R0 > W NH, =N 2R (L #oh 204 > &
B> IR > R ;R P AR A F R BRI > SR >
IR > F0f, B KA B > Bk > ok
e >10H s pH AR v A B0 > ol ide > 51 H > Bk
G

T X LIRS DRIt 5

Table 3 Statistic analyses of soil nutrients in western Liaoning regions

Hi X T H HHUR NH,*-N g P K pH
(g/kg) (mg/L) (mg/L) (mg/L)
BB EEINI: 1 22.30 38.67 37.38 192.31 8.35
I/ ME 2.90 7.02 1.32 46.90 5.65
SERi 9.80 13.08 8.49 78.92 7.41
b 5.10 5.82 8.76 29.05 0.84
BRERE (%) 51.07 44.67 101.13 37.01 11.34
BRI% I ON: 35.60 52.89 81.76 164.20 7.85
/ME 6.70 6.32 2.83 31.52 475
SFEMIE 13.20 16.47 19.21 73.15 6.19
bRt 6.30 10.16 18.40 29.46 0.78
BRERE (%) 48.08 64.72 99.96 41.11 12.83
Ll YN 12.10 23.16 23.01 101.76 8.35
/ME 4.20 1.45 1.42 50.86 5.07
SEHME 6.60 10.57 10.02 71.02 6.92
FrdE 2 2.90 6.02 6.71 18.17 1.16
AR (%) 43.13 57.82 66.63 25.62 16.78
iRl SCUNE] 13.50 24.17 24.01 102.36 8.36
fB/ME 5.30 1.83 1.07 51.87 5.01
SEHME 7.20 11.02 9.80 72.03 6.96
FrdE 2 3.20 6.37 6.34 18.16 1.18
A FE (%) 45.16 58.42 65.23 26.26 17.02




718 +

1

i 43 %%

3 Fit5itie

(L) I X P88 Z 2 15.17 em,  TEFE +
B4 HHE (16.5cm) ik 1.33cm. ARIAIER )1
WMHEZ e, B8 B0g . wIBH . JRIE4: 5k 18.22,
16.56. 16.67. 16.22 cm. &4 LWL PHHbIX 135
PHEW WA, LB, RS, ARbE
TR B D, O8MEATIXX ARAEY) = )
(1 1E 5 A o

(2) B, B, SIBH. SR o2 e
S35k 2.27x10°, 1.97x10°, 1.95x10°. 1.79x10° kg/hm?,
W F IE 5 A 802 B3, 1A [ PR ASE 2k MOk
AR >4 > ROk >R E, 3 X Rk I B 32 2R
DRI AT KA T /N B AL AT TR, ak AN 2]
PHEGEARAE, KEB#Eh 20 2 45 R AR HEA T R4
B,

(3) B B, SHBH JRider) LA T
B39 1.32, 1.38. 1.33. 1.33g/cm®, ¥im T1EY)
AR ROE L 1) IR AT LG

(4) N TIEFR RIS A, ILVGAS R X A BT
NH, =N, 3% P, 334 K fl pH RILEAAMH, Hr
AP MARREREK, pH MR EH R

5 V8 M e 6 L N = 2 w2 1 N 0
i, fEA GBI, AT ORIUREIE L, 0O
M AR R A S AE .

2% 30k

[1] i, REE, S CRY PR X B A PE AR e
BIsgm. o E &Lk, 2005(2): 31-34

[21 BENTE, #RES. AURE TIEANBSEIN A AR R HROK,
2006, 28(5): 55-56

[38] kb, BIER. HKILPTRHUFREMX AR HIS 5 5

Jent: P EALOL H REE, 2005: 142-144
[4] E7dF, DU, MEE. RICE L KPS P E WG
FKEl, 2008(4): 13-17

[6] Bl W R BT A £ A0 2 0 AR RS VR B, IR,

[6]

[71

(8]

[]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

2009, 41(3): 356-359

WRBE, ARARHE, 2S8R, KT AT ) fE4 = - S AR Ax 4k
Jemt: s EAR R AL, 1996: 1-12

TR, B, KB, SRRZL PNETE, HERIR, FOkIR. R
SR I 5 A7 AR 1 0 7 R T 3R AR, I Ak
Rl2#, 2003(4): 1-3

Tl BRI R AR BRI, PR KA A A R
2007, 29(3): 121-124

TR BHEDZORR I S RIS N, AR
1%, 2007, 38(8): 62-66

BRI, AR TS, ERAL, FREY. AR R ks
AR, 2009, 20(12): 2996-3 002

HEAZ. ARACE R X FORORY R E R AR T, TR EHE
2007, 15(6): 86-88

bl ANFEBHE DT 200 - HOK S ORFERE s . IR\
A B K224, 2007, 19(3): 43-46

R, IRE, Sk, RALE LIS AR A4
R, 2005, 26(5): 21-25

FARLL, XS, 2 HIF. EBEALKT 12 A R SR
B, HHEER, 2005, 24(3): 341-344

W, B, SRR, FRUE, KL, EEDH. AFBHES R
X T IEATHUBE AR, R Ak oK 22224, 2006, 41(5):
95-99

FRUOWT, SKAEME, BRI, A XM, ARt SRR, SAK,
W77, kg, FHTREH RS THFESUIR. ok
1%, 1998, 13(3): 62-67

IR, PR, B, R, R, X SR R
TR AL KIS AE T TR RS AT . TR X R
AAFSE, 2009, 27(1): 73-77

MSE, B . R R e e BRI 4
4Rz, A RS R L bt E Kb
JiAt, 2001: 152-160

FHERE RHER BTN dbnt Aol A, 1988
AL R R R 8 %L R, 2009, 41(5)
681-638



55 10 S IOV B2 R o IR DL 7 20 A 719

Soil Plough Layers and Soil Nutrients in Western Liaoning

BAI Wei, SUN Zhan-xiang, ZHENG Jia-ming, LIU Yang, HOU Zhi-yan, FENG Liang-shan, YANG Ning
(Tillage and Cultivation Research Institute, Liaoning Academy of Agricultural Sciences,

Liaoning Province Dry Saving Water Engineering Center, Shenyang 110161, China)

Abstract: At present soil plough layers of the farmland are obviously shallow, solid and little in the Northeast region of China, which have
become into the main limiting factors for the development of regional agriculture. This paper studied soil plough layers and soil nutrients in western
Liaoning. The results showed that the thickness of the mean plough layer in western Liaoning was 15.17 cm, which was 1.33 cm shallower than that
of nationwide plough layer. Soil bulks of the effective plough layers in Fuxin, Tieling, Chaoyang and Chifeng were 2.27x10°, 1.97x10°, 1.95x10° and
1.79x10%kg/hm? respectively, which were 16.5%, 27.6%, 28.3% and 34.2% lower than that of the normal effective plough layer (2.72x10°kg/hm?)
respectively. The mean soil bulk densities in Fuxin, Tieling, Chaoyang and Chifeng were 1.32, 1.38, 1.33 and 1.33 g/cm? respectively, all were higher
than the suitable range (1.1 — 1.3 g/cm®) for crops normal growth. Meanwhile, soil nutrients in western Liaoning were low too. The general variation
available phosphorus was maximum while that of pH was minimum.

Key words: Western Liaoning, Soil plough layer, Plough pan, Soil nutrients



