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Effects of long- temm chan ical fertilization on soil physical properties of
slope lands in the Loess Hilly R egion

LIQ ang, XUM ngxiang * , QIZh+jr’, WANG Hengwei
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Chinese Acadany of Sciences and M inistry of Water Resources Yangling Shaanxi712100, Ching;
2 Institwte of Soil and W ater Conserva tion, N ortw est A & F Universit, Yangling Shaanxi712100, Chia)

Abstract Based on 17 years field experinents the effects of long-tem located app lication of chen ical fertilizer on
soil physical poperties were studied n cultivated slope lands in the hilly Loess Plateau ofChna The results ind+
cale that under the condition of long-tem chem ical fertilization soil physical properties i the surface layer( 0—15
an) do not show a trend of degradation and those n the m ddle layer( 15—30 an ) and lower layer( 30—45 an)
are mproved n different degrees The nflience of chem ical fertilizer on soilw aterstab le aggregate is stronger han
that on soil density or soil porosity Soil aggregate content and aggregate stability are mproved n all the three soil
layers while the soil density and soil porosity are slightly degraded n the surface and lower soil layer but are in-
proved n hemiddle layer The bng-temm different levels of sngle-apply ng fertilization have no sign ificant effect on
ihe soil physical properties however the nteractbn of canbned appng of nitrogen and phosphor is obviously
higher than that of the single-applying The rank of the effects of chem ical fertilizer on soil physical properties under
different fertilizer treaiments is canbined applyng > singk-nitrogen > single-phosphor The N2P1 is the optinal
fertilizer treatment in mproving soil poperties as well as sustaining soil stability n he research regbn
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Fig 2 Influences of long-temm chan ical fertilization on soil porosity in sbpe cultivated lands
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Fig 3 Influences of long-tetm chan ical fertilization on soil aggregate in slope cultivated lands
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Table1l The effectof long-temn chen ical fertilization on the MMD and GMD in soil profiles
0— 15 em 15—30 an 30— 45 em
Treament MM D GMD MM D GMD MM D GMD
BL 200 62d 1.02FX0. 18¢ 1.03X0 08¢ 059%0.01c¢ 09X002b 0.46%0 39 ¢
NOPO 24410 25be 1202006 b 1.20£000bc 0 71%0.05¢ 1. 06E£002b 0.62%0. 01 be
NOP1 309%0 10 ab  1.82%0 14ab 2.31£0 04 ab 1.36F0.57bc 2 07£0.01 a 1.24%0 39 ab
NOP2 2.8010. 23 b 1.47%0. 01 ab 2.73%0.05a 1. 71%0.01a 1. 08E0 11b 0. 6320 06 be
N 1PO 206021 ed 1.83F0.24ab 2.99%0.00a 1. 90F0.10a 1.25F0.01b 0.49%0 06 ¢
N1P1 2390 06 ¢ 226%0.23a 2.52%0 154 1.51%£0.27b 296X015a 0.90%0 04 b
N1P2 3.247%0. 40 a 1.99FX0.02a 2.02+0.04b  1.20%0.27be 1. 600 11 ab 1.20%0. 16 ab
N 2P0 1. 68£0. 34 d 1.82FX0.55ab 2.55%0. 01 &b 1. 60*0.51ab 3. 10X0.05a 1.02%0 39 ab
N2P1 371%0.26 a 236%0 14a 2.20X005a 1.37%0.50bc 229F0 12 a 1.47%0. 12 a
N2P2 2.80%0. 83 b 1292006 b 2.90*X006a 1.87%0.10a 1.29%003b 0.87%0. 12 b
Aw " 272F20.30b  1.86%0.19a 2.53£000ab 1.57F0.29ab 2 4£0.07 a 0.85%0 12 b
(Note): 1) 8 Average vales of eight fertilizer treamments MM D— M eanmass diam ete; GMD—
Gean etricm ean diam eter BL— Bare land 5% Values b llowed by different letters are significant

at 5% level
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Table 2 Soil organic matter (SOM ) content yield and soil erosion an ount under different fertilizer treatment plots
[tem BL NOPO NOP1 NOP2 N 1PO N1P1 N1P2 N2PO  N2P1 N2P2
Y iel( kg/hm?) 0 4320 10965 957.0 13200 1378 5 20135 1179.0 21160 18045

Eroson an ount( t/km?*) 10.31 225 1. 54 23. 67 5. 00 1. 70 382 1. 03 3.93 5.99
SOM  content( g /kg) 3.70 404 4. 08 4. 37 417 4. 28 4. 60 4.17 4.76 4. 22

(Note): 2003 8 7 8 24 The =il erosion anount is the sun of sedinent anount on Aug 7th and
Aug 24t 2003. BL— Bare hnd.
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