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Changes of orchard soil carbon nitrogen and phosphorus in
gully region of Loess Plateau
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Abstract Management practice is an important factor for soil quality changes. Changes in SOC = soil organic C TSN
total P Olsen P and NO3 =N were investigated in topsoil 0-20 c¢cm and 0-200 c¢m of 5-year 10-

year and 15-year orchard of Wangdonggou watershed in Gully Region of Loess Plateau. SOC and TSN content of topsoil

total soil nitrogen

in orchard changed little with planting year however total P and Olsen P contents significantly increased. For the or-
chard in the tableland SOC is 7.5 6.7 and 6.7 g/kg in 5-year 10-year and 15-year orchard respectively TSN is
0.94 0.85 and 0.83 g/kg respectively. For 15-year orchard in the tableland total P and Olsen P increased by 11%
and 60% respectively compared with 5-year orchard. For the orchard in the slopeland SOC is 6.3 6.2 and 6.5
g/kg in 10-year 15-year and 20-year orchard respectively TSN is 0.76 0.76 and 0.81 g/kg respectively. For
15-year orchard in the tableland total P and Olsen P increased by 20% and 28%  respectively compared with 10-year
orchard. SOC TSN total P and Olsen P in the 0—80 cm soil profile decreased with depth but SOC or total P or Olsen
P content below 80cm were not significantly different. In addition nitrate accumulation in 0-100 and 150 -300 cm
increased significantly with planting year.
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1
Table 1 The levels of SOC TSN and P in different orchards of planting years
Soil organic C Total N of soil
>7.0 <7.0 >9.0 <9.0
Land Landuse ~ Years Samp.  Mean+ Sd Mean Samp. Mean + Sd Mean Samp.
form No. o/kg CV% o/ke % o/ke CV% o/keg %
<5 21 7.5+0.57 7.6 7.6 9.5 0.94+0.08 8.7 0.98 33.3
Table Orchard 5—~10 21 6.7+1.05 15.7 7.5 52.4 0.85+0.16  18.7 0.99 57.1
land > 10 35 6.7+0.96 14.4 7.7 62.9 0.83+0.11 12.6 0.95 68.6
Farmland 25 7.7+1.03 13.5 8.1 20.0 0.95+0.14 14.4 1.00 20.0
<10 26 6.3+0.68 10.8 7.2 80.8 0.76+0.12 15.1 1.01 92.3
Slope Orchard 10 —15 16 6.2+1.66 26.8 9.5 87.5 0.76+0.14 18.3 1.15 93.8
land > 15 24 6.5+x0.80 12.4 8.3 87.5 0.81+0.10 12.8 0.99 79.2
14 6.9+2.87 41.6 9.8 71.4 0.76+0.28  36.7 1.28 85.7
Wasteland
Total P of soil Olsen-P of soil
> 750 <750 > 15 <I5
Land Landuse Years Samp. Mean + Sd Mean Samp. Mean + Sd Mean Samp.
form No. o/kg CV% g/kg % g/kg CV% g/kg %
<5 21 758 +49 6.5 807 61.9 23.5+9.1 38.9 29.3 23.8
Table Orchard 5 —10 21 772+ 116 15.0 851 52.2 24.9+24.1 97.1 40.0 42.9
land > 10 35 844+ 174  20.7 920 34.3 37.5£22.0 58.6 45.1 17.1
Farmland 25 776 +79  10.2 825 40.0 20.9+9.7 46.3 24.7 28.0
<10 26 739+102  13.8 869 73.1 25.0+19.1 76.3 36.6 30.8
Slope Orchard 10 ~15 16 775+182  23.5 911 50.0 29.9+£20.8 69.5 43.8 25.0
land > 15 24 888+172 19.4 935 20.8 32.1+17.1 53.3 36.0 16.7
14 568 + 71 12.5 797 92.9 1.7+0.8 49.9 2.39 57.1
Wasteland

Note  LF—Landform TL—Tableland SL—Slope land LU—Land use Orch.—Orchard
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Table 2 TSN and TSP distribution in the organs of apple tree
g'kg g/'kg
Organ Years Total N Total P
15 17.74£0.05 1.17+0.03 a
Leaf 10 16.98+0.13  0.96+0.09 b
5 18.67+0.02 1.06+0.02 ba
0—200 cm 120 LSD 0.05 2.06 0.14
0—200 cm 200—300 em 15 6.85+0.11ba 1.16£0.06 a
lyr branch 10 8.27£0.06a 0.95+0.15 ba
5 5.74£0.05b  0.71+0.08 b
0—100 cm 90% 0— 1SD 0.05 1.43 0.28
60 cm 2 15  5.08+0.22 0.69+0.05
2 2 yr branch 10 5.4720.07 0.70+0.09
25 5 3.96+0.07 0.55+0.07
506—15% 1SD 0.05 1.51 0.35
2 59 15 4.21£0.02 0.53+0.04
3 yr branch 10 4.32:0.06 0.50+0.08
s 5 3.30+0.03 0.50+0.06
LSD 0.05 1.08 0.15
10 1993 —2003 0—20 c¢m
15  3.52+0.02 0.37+0.02
122.3 mg/kg Over 3yr branch 10 2.91+0.05 0.37+0.07
12 mg/kg 1SD 0.05 1.05 0.14
2 mg/kg Fruit 15 2.33+0.01 0.38+0.04
10 2.32:0.02 0.40+0.04
20—80 c¢m 1SD 0.05 0.42 0.11
3 5%

3mx4m

Note Values followed by different letters means significant at 5% level.
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