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Effects of Long-term Located Fertilization on Biological
Environment of Nor- calcareous Flure-aquic Soil
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Abstract: This study was conducted based on the 26 year position-fixed experiments of now-calcareous flure- aquic
soil, during two years of 2002 and 2003, 12 treatments were designed: CK, N1, N2, M1, MiN1, MiN2, M2, MaN1,
M N2, NPK, NP and NK. Numbers of soil microbe and soil animal numbers in winter wheat and summer corn ro-
tations were measured. Results indicated that both the amount of bacteria, epiphyte and actionmyces sharply and
the amounts of acarina, collembolan and nematode were increased by application of organic fertilizer and the com
bined application of inorganic fertilizer with organic fertilizer for a longtime. Soil animal collem bolan and nematode
were significantly related to soil organic material and available phosphorous and available nitrogen. Acarina was sig-
nificantly related to soil organic phosphorous, available potassium and available nitrogen. It indicated that they can
be used as the biological indices of soil fertilization properties and quality.
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11. 80 cmol/ kg 12 ,
, 3 — 1hm®>  P20590kg, K20135kg \
\ 2, 1978 —1992 2~ 3g/ke, 0.5~ 2 g/ke,
63,1993 —2002 9 214,2003 361, 20~ 50¢/kg,
1978 —1996 4 1997 — 33. 3m2, ,
16 , hm® )
276kg 1 hm’ 138 ke (1)
1 kg/hm?
N P05 K0
CK(1) 0 0 M4 30 000 0 |[Mx(7) 60000 0 NPK(10) 276 90 135
Ni(2) 0 138 MINi(5 30000 138 |[M,N,(8) 60000 138 NoP(11) 276 90 0
No(3) 0 276  MiNa(6) 30000 138 [[MaNa(9) 60000 276 N.K(12) 276 0 135
1.2 2 ZR55H
2002 , 2003 3 ,0~ 10
cm, 10~ 20cm, 20~ 40 cm, 4 ) 2.1
(3 20 ), (5 20 ), 24 a 25a
(7 20 ), (10 1 ), R
, 2003 2
(6 10 10 1 ) 2 :4
0~ 20cm )
, 5 , ,
0~ 10 em
3 ( ) 10~ 20cm 2~3 , 20~ 40cm
s s 4~ 6 0~ 10cm 10~ 20cm
(M artin) s , 4 , _ -
I 4 Tult , 5 20 ,
gren Baerm ann L3l ,
2 10°
/
cm CK N, N, Mi  MN, M;Na M, MaN; MuN» NoPK NP NoK
0~ 10 1142 12.76 14.37 15.18 15.69 15.55 16.84 17.72 18.83 10.82 8.83 9.81
320 10~ 20 560 6.88 4.98 6.8 7.12 676 8.67 10.35 13.49 10.20 6.22 8.05
20~ 40 224 2.00 2.26 3.39 4.54 3.61 4.01 3.35 437 2.26 241 2.29
0~ 10 25.01 29.20 26.86 34.17 34.96 37.07 43.71 42.66 45.84 22.73 17.65 20.71
5 20 10~ 20 9.33 11.48 10.87 12.17 11.95 13.09 15.54 18.86 19.24 10.43 9.75 10.29
20~ 40 326 3.69 3.92 411 4.32 478 586 537 55 296 3.5 3.35
0~ 10 22.84 25.51 28.74 30.75 31.37 31.09 33.68 35.44 37.66 21.65 17.84 19.97
7 20 10~ 20 8.68 10.09 12.35 11.88 10.74 9.98 12.10 16.24 16.05 10.54 8.77 9.04
20~ 40 316 3.03 3.97 3.8 3.76 4.66 4.49 4.98 550 3.47 3.13 2.95
0~ 10 9.89 11.46 10.94 13.67 12.69 13.85 15.51 16.00 16.28 7.87 7.21 8.54
10 1 10~ 20 329 3.60 3.47 517 4.95 533 6.55 7.31 857 4.39 3.95 4.78
20~ 40 .30 1.68 1.62 221 231 18 3.07 3.46 400 213 117 1.43

2002, 2003



28 26
0~ 10 cm 10~ 20 , 0~ 10cm , 10
cm ~ 20 cm 3~5 , 20~ 40cm 5~ 11
, \ 5 20 ,
5 , R M2N2
0~ 10 cm M2N> , (40.15x 10°  /g), M.N, M,
M,  MaN,, 83. 29% , 74. T1% , 39. 15%, 36. 07%  34. 8%
70.57% M N2, M N, N,PK ,
10~ 20 em . MaN; , 3.00x 10"/ \ 3.00
M2N M> , 18. 24%, x 10" /g
17.86% 14.54% 20~ 40 cm .
. NoPK ,
. N1, N2, N2PK, NP, N2K ,
, N2PK N1, N2, N2P,
s N2K R
2.2 5 ,
3 , .
, 4 5 20 N,PK M, )
, 10 1 3 N2PK M,
20
3 10°
/
cm CK Ny N, M, MIN; M| N, M, M,;N; M3N, N;PK NP N,K
0~ 10 875 10.38 10.15 10.03 11.57 10.84 13.79 16.52 16.38 12.65 12.60 11.87
3 20 10~ 20 2. 91 2.46 3.54 2. 66 3.37 3.35 4.41 .19 6. 63 4.48 3.37 4.40
20~ 40 0. 66 0.83 1.0 1. 17 1.33 1. 07 2.45 .00 2. 30 1.63 1. 60 1.10
0~ 10 18.14 25.73 23.18 27.09 33.36 32.30 35.80 31.07 40.15 32.12 29.90 26.53
5 20 10~ 20 6.27 10.41 10.93 11.35 14.17 14.66 16.20 17.68 19.31 15.74 16.53 15.19
20~ 40 2. 64 3.49 4.71 4. 33 5.10 4. 18 5.36 4. 11 5. 89 4.50 3.57 4.66
0~ 10 11.85 15.13 14.74 20.99 24.64 24.95 27.67 31.01 33.38 26.32 25.53 23.86
7 20 10~ 20 5.52 8.68 7.93 8.91 10.36 12.11 13.45 15.28 16.17 11.06 10.83 11.29
20~ 40 1. 84 3.46 3.81 4. 03 4.27 4. 20 4.13 4.98 5.34 3.717 3.53 3.48
0~ 10 8.42 13.51 14.12 13.76 15.16 14.59 16.93 22.11 24.45 18.38 17.66 17.35
10 1 10~ 20 3. 89 6.32 6.14 7. 21 7.85 7.16 10.47 12.12 14.05 8.73 7.79 8.13
20~ 40 1. 33 2.74 2.86 3.45 3.38 3. 67 3.55 4.15 4. 00 3.16 3.43 3.34
2002 2003
2.3 MoN; M, , 158. 90%, 127. 20%
4 , 132.19% MiN2,N2P  N2PK
4 , 86. 71% ,65.92%  64.15%
. ; 3 , .
0~ 10 em , 10 , ,
~20cm 15~ 35 , 20~ 40cm 68 C/N
~ 130 ,
., 5 20 .0 ) ,
~ 10 ecm M2No,
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9

4 10°
/
cm CK N N> M, M N, M N> M, M, N; M;N» N, PK N,P N,K
0~ 10 34.57 46.30 44.87 42.08 44.45 60.40 79.52 75.93 90.11 58.77 54.53 59.16
320 10~ 20 .30 2.12 2,20 225 2.76 233 2.67 2.95 276 2.26 212 2.04
20~ 40 0.54 0.68 0.69 0.60 0.63 0.67 0.62 0.78 110 0.72 0.70 0.66
0~ 10 42.43 51.34 50.78 46.44 49.18 79.22 98.52 96.40 109.85 69.65 70.40 55.61
5 20 10~ 20 435 471 5.04 427 6.84 592 589 7.96 7.24 4.35 4.13 4.27
20~ 40 .84 1.21 1.30 1.33 1.38 1.35 1.94 1.73 2.0l 1.40 136 1.32
0~ 10 40.26 47.86 48.13 46.25 47.63 70.54 89.93 90.87 99.14 66.38 65.76 54.21
7 20 10~ 20 3.43 3.57 4.62 415 5.34 4.4 4.88 6.01 533 3.41 3.57 3.10
20~ 40 0.91 1.37 1.68 171 1.37 1.4 1.8 1.8 2.11 1.55 1.47 1.38
0~ 10 35.15 43.54 44.16 44.37 45.22 65.48 85.55 84.93 95.26 63.82 63.31 60.00
10 1 10~ 20 .67 2.10 2.27 215 2.71 2.22 3.16 3.3 3.42 2.83 246 2.29
20~ 40 0.41 0.53 0.66 0.48 0.56 0.69 0.60 0.87 1.13 0.76 0.69 0.72
2002 2003
2.4 (r=0.644, n= 12) NoP> N2PK> N2K>
0~ 20 cm CK ) 100. 00% , 88. 33%
, 5 38.33%
5 s , , (r=0.910, n=12) (r
, 3 R > > =0.852, n=12) s
, , (r=0.926, n= 12)
6 (r=0.897, n= 12 (r=0.768, n=
, 12) ,
s 277. 83%, > > >
271. 67% 261.17% Mi1N2> MiN1> M1 > (CK)
161. 67%, (r=0.897, n= 12)
(r= (r=0.810, n=12) (r=0.769, n=12)
0.936, n=12), N> N2> CK 3
1.22 1.16 ,
5
[(em™? [ m?) /(*m? [ (*m?
20030610 20031001 20030610 20031001 20030610 20031001 20030610 20031001
CK 3000 2165 2665 2 500 2 835 3165 8500 7 830
N 3665 2500 2 665 2 335 3360 3000 9690 7 835
N, 3500 2500 3 150 2 835 3155 3000 9815 8 335
M, 73850 7350 6 000 6 165 4000 4165 17 850 17680
M N, 8150 8500 7 835 6 165 4665 4500 20 650 19165
M N, 8500 8800 7 500 6 665 4500 4850 20 500 20315
M, 11150 11 000 9 000 7 335 4835 4335 24 985 22670
M,N, 11335 11 500 9 665 7 665 5165 4850 26 165 24015
M:N, 10835 9260 9 665 7 500 5150 5350 25 650 22110
N, PK 5650 5150 6 335 4500 4665 4000 16 650 13650
N,P 6000 5500 5500 4165 4165 4335 15 665 14000
N2 K 4150 3835 5150 3 665 3835 3500 13 135 11000
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