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Effects of long-term chemical fertilization on soil physical properties of
slope lands in the Loess Hilly Region
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Abstract: Based on 17 years field experiments, the effects of long-term located application of chemical fertilizer on
soil physical properties were studied in cultivated slope lands in the hilly Loess Plateau of China. The results indi-
cale that: under the condition of long-term chemical fertilization, soil physical properties in the surface layer(0—15
cm) do not show a trend of degradation, and those in the middle layer( 15—30 c¢m) and lower layer(30—45 cm)
are improved in different degrees. The influence of chemical fertilizer on soil water-stable aggregate is stronger than
that on soil density or soil porosity. Soil aggregate content and aggregate stability are improved in all the three soil
layers, while the soil density and soil porosity are slightly degraded in the surface and lower soil layer, but are im-
proved in the middle layer. The long-term different levels of single-applying fertilization have no significant effect on
the soil physical properties, however, the interaction of combined applying of nitrogen and phosphor is obviously
higher than that of the single-applying. The rank of the effects of chemical fertilizer on soil physical properties under
different fertilizer treatments is combined applying > single-nitrogen > single-phosphor. The N2P1 is the optimal
fertilizer treatment in improving soil properties as well as sustaining soil stability in the research region.
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Fig.1 Influences of long-term chemical fertilization on soil bulk density in slope cultivated lands
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Fig.2 Influences of long-term chemical fertilization on seil porosity in slope cultivated lands
[ # (Note) : £ FEARFFEFENERIE 5% 2.3 K F Different letters above the bars mean significant at 5% level ; BL—#i3h Bare land. ]



106 HHERSERER 17 %
2.3 <HAME B L PR XS 118 F R Mk M T+ (045 cm) RIH B E WIS, L

2.3.1 LIEPRMAEERAE  >0.25 mm HEIRE
PR I ER S A, R E R R AT A A, £
BRSO R B RS (R SR R ok . 181 3
FH, 5% (BL) A EL, NOPO 4038 F BB A& B7F

0—15 em L ZIEIRRK,3K97.3% . FTERIEWA
DGE AR F R ICER B Yy HE 3T HLA R A S % BH
R R L R E ' B KT &
YIS E TR R FFK P B 2L

60 O 0—15cm B 15—30cm 30—45cm
Eg 4 T a
o~ a
S 1 ab ab
% {FE[ 30 F ab
& &
;-BE% be [ be
FE 15

0

BL NOPO NOPI NOP2 NIPO  NIP1 N2P2
AR Treatment

3 KHIME AL AR i it + B E BRI
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Table 1 The effect of long-term chemical fertilization on the MMD and GMD in soil profiles

kb3 0—15 cm 15—30 e¢m 30—45 cm
Treatment MMD GMD MMD GMD MMD GMD

BL 2.0+0.62d 1.02+0.18 ¢ 1.03+£0.08 ¢  0.59+0.01 ¢ 0.9+0.02 b 0.46 +0.39 ¢
NOPO 2.44+0.25bc  1.20+£0.06b 1.20+£0.00bc 0.71+0.05¢ 1.06+0.02 b 0.62 +0.01 be
NOP1 3.09+£0.10 ab  1.82+0.14ab 2.31+0.04ab 1.36+0.57 bc 2.07 +0.01 a 1.24 +0.39 ab
NOP2 2.80+0.23 b 1.47+0.01 ab 2.73x0.05a 1.71+0.01a 1.08+0.11b 0.63 +£0.06 be
N1PO 2.06+0.21ed 1.83+0.24ab 2.99%0.00 a 1.90+0.10a 1.25+0.01 b 0.49£0.06 ¢
N1P1 2.39+0.06 ¢ 2.26+0.23a  2.52x0.15ab 1.51+0.27b 2.96x0.15a 0.90+0.04 b
N1P2 3.24£0.40 a 1.99+0.02a 2.02+0.04b  1.20+0.27 be 1.60+0. 11 ab 1.20 +0. 16 ab
N2P0O 1.68 +0.34 d 1.82+0.55ab 2.55+0.01ab 1.60+0.51 ab 3.10+0.05 a 1.02 +0.39 ab
N2P1 3.71£0.26 a 2.36+0.14a  2.20+0.05ab 1.37£0.50 bc 2.29+0.12 a 1.47£0.12 a
N2P2 2.80+0.83 b 1.29+0.06 b 2.90+0.06 a 1.87+0.10a 1.29+0.03 b 0.87+0.12 b
¥E Avg. " 2.72+0.30 b 1.86+0.19a  2.53+0.00ab 1.57+0.29ab 2.04+0.07 a 0.85+0.12 b

HE(Note): 1) 8 MHEIEALFHKEHIE Average values of eight fertilizer treatments. MMD—Y-1 i & 1% Mean mass diameter; GMD—JLfi]
¥ H#: Geometric mean diameter; BL—#Eih Bare land. [6]3) 5085 A EIFH2E 5735 5% BEFKFE Values followed by different letters are significant

at 5% level.
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Table 2 Soil organic matter (SOM) content, yield and soil erosion amount under different fertilizer treatment plots

i H Item BL NOPO NOP1

NOP2 N1PO N1P1 N1P2 N2PO N2P1  N2P2

7= & Yield(kg/hm®) 0 432.0 1096.5
{2408 Erosion amount(t/km®)  10.31 2.25 1. 54
HHEH VLR SOM content(g/'kg)  3.70 4.04 4.08

957.0
23.67 5.00 1.70 3.82 1.03 393 5.99
4.37 4.17 4.28 4. 60 4.17 476 4.22

1320.0 1378.5 2013.5 1179.0 2116.0 1804.5

¥ (Note) : B0l 2003 48 H7 HAf8 H 24 HWK =P EZF1 The scil erosion amount is the sum of sediment amount on Aug. 7th and

Aug. 24th, 2003. BL—#f}l Bare land.
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