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Abstract: In order to investigate the content change of nomn-exchangeable ammonium nitrogen during the process of soil organic
nitrogen mineralization, the typical soils collected from north to south on Loess Plateau were chosen as the material, and the
Bremner incubation method was conducted and the soils were incubated for 60 d. The results show ed that the contents of non-
exchangeable NH," — N increased with increasing the incubation time. The amount increased for non-exchangeable NH,* — N
existed significant difference ( P= 0.022 9) among the different soil types after the 20d of incubation, however, it was not sig
nificantly different when incubation at 40 d (P= 0. 1379) and 60 d (P= 0.1159). The increased amount of non—- exchangeable
NH," = N during the incubation indicated as the following tendency, namely, Eum— Orthic Anthrosols > Los— Orthic Ent+
sols > Hap- Ustic Isohumisols > Ust— Sandiic Entisols. Organic material influenced significantly the increased amount of
nor exchangeable NH," — N (P was 0.0002, 0.0004 and 0.0003 when incubated at 20 d, 50 d and 60 d, respectively). NH,"

— N increased remarkably when Stip a bungeana and Medicago sativa were added compared with no addition. T he contents of
nor exchangeable NHs* — N increased significantly when added ( NH 4),SO4 compared without addition at 20 d, 40 d and 604 of
incubation and P was 0. 0037, 0.0033 and 0. 0027, respectively. It was the result that the NHs* = N from (NH4) 2S04 was
fixed within the soil. The increased amount of nor-exchangeable NH;* — N increased significantly for different soils, on which
different vegetation types grew before the cllection of soil samples, when incubated at 20 d (P= 0. 043 4) , but not significant
ly at 40 d and 60d (P= 0.7378 and 0.5375) . T he increased amount of nonexchangeable NH * = N in the soil, on which crop
straw and nitrogen fertilizer had been incorporated for a long term period, was larger than that of no addition, but it was not
significantly different among these two fertilization models. Soil clay, total N and organic matter were positively correlated re-
markably with the contents of nom-exchangeable NH4* — N, the increased amount of non-exchangeable NHs* — N had no cor
relation with soil clay, whereas it had significantly positive correlation with total N and organic matter.
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s NH,;*- N NH,;*- N
- NH,* - N C/N (C/N 43.3) C/N
, 50% ~ 80% " (C/N 21.7), 0.25 mm ,
, NH," - N " C/N (43.3) C/N
(21.7) , 0.25 mm
, " " 1.2
(341 . 3 ,
NH," - N s 22 C/N
NH," - N , C/N 3 ;
i 56l (NH4),S0, 2 , R & 7)
NH,* = N ; 2 (NH4) 2S04 200
-1 , NH, - N mg N/ kg Bremner (5¢g
( +12.5 ml ) , 80 ml
) pH 0d20d40d 60d
, 50C s ,  0.25mm
201 , NH,* - N NH,* - N, 2
, [12 1.3
, 0.25 mm s
NH,* - N ; Bremner s
; - 14l
NH, - N . [15)
Ll . NH;,* - N Brem-
NH, = N ner— Silvar! 1”8 s , 1.00 g 100
s 200 m1l s 20 ml
1 (KBr0) , 2h
1.1 60 ml, 5 min, s (
) , 0.5 mol/L KCl
( ) 100 ml s 80 ml, s (
0~ 20 cm ( 2-1, 1 000 ) 10 min s
; [13] 1, 20 ml 5 mol/L HF- HCI
3 0~ 20cm , R s 24 h ( 15 ml 10 mol/ L
3mm KOH), 2% ,0.01 mol/LL H,S0,
1
/m
1 I E11622 1.38 N38°47 35.22 1198 7
2 E11622 2.23 N38°47 35. 1 1202
3 E11622 6.78 N38°47 34.5 1291
4 E10622 3. 66 N38°47 40.44" 1216
5 E11621' 57. 6 N38°47 41.28 1189
6 E11621' 56. 7 N38°47 42.05 1188
7 2 E10918 51. 18 N36°51 13. 56 1289 8
8 E109 18 48. 24 N36°51 12.77 1293
9 E10919 5. 88 N36°51 33.6 1193
10 3 E10915 9. 77 N36°44 52.§ 1137
11 E10915 13. 03 N36°44 33.6’ 1250
12 E10915 9. 48 N36°44 25.7 1123
13 4 E10908 55. 2 N36°05 27.48" 1228 ( )
14 E10908 55. 2 N36°05 27.48" 1228
15 E10908 55. 2 N36°05 27.48" 1228 ( )
16 E10908 55. 2 N36°05 27.48" 1196
17 E10926 59.7N35°59 34.44" 1196 9
18 E10926 59.7N35°59 34.44" 1196
19 s E10924 25.§ N35°43 52. 5 1116
20 E10924 25. § N35°43 51.88 1115
21 6 E1085 10. 70 N34°17 4. 35 520 10
22 E1085 10. 70 N34°17 4.35 520

1) Shengmu Liudaogou; 2) Ansai Dunsan; 3) Ansai Zhifanggou; 4) Fuxian Ziwuling; 5) Luochuan; 6) Yangling; 7) Ust— Sandiic Entisols;
8) Los— Orthic Entisols; 9) Hap— U stic Isohumisols; 10) Eum— Orthic Anthrosols.
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2 (3, ;
/ / /% NH4" - N ) NH4"
(g ke 1) (gokg™ ) (<0@Imm) /(mg+ke ') NHa* - N(mge kg 1) - N NH.," - N s 4
1 4.25 0.24 189 7.1 155.5 NH,* - N 247.8 mg/kg 196.4 mg/kg
2 295 0.26 14.9 5.0 160.7 177.8 mgf kg 159.7 mg/ kg, ’
3 394 0.24 1.9 7.3 160.3 NH4" - N
NH,* - N
4 3.00 0.21 15,4 5.3 169.8
1 1 s NH, - N ,
5 675 0.31 13,9 8.1 148.5
NH4+" - N (
. . 3 3 .
6 519 0.25 131 6 163.4 NH.* = N 0d Y (3,
7 10.29 0.51 167 6.6 167.2 (p=0.0229) 04 .
8 10.29 0.53 15.7 6.6 170.1 1\][_[4+ _ N 56 5 mg/ kg
9 12.54 0.72 17.8 9.7 169.0
0 14.29 0.56 132 7.9 156.0 NH4* - N s 42.0mg/kg 25.1
1515 0.70 17.5 8.6 1.6 mg/kg  23.5 mg/kg, ;
2 1589 0.81 19.2 8.7 188.8 NH4* - N
3 14.12 0.75 213 7.2 191.7 NH - N
14.5(34.5%) 31.4 mg/kg
14 40.64 1.52 121 11.9 223.5
(125.1%) 33.0 mg/ kg(140.4%)(p< 0.05)
15 26.53 1.21 19,4 10.6 18.6 0d 604 NH,*
16 30.40 1.41 13,9 1.6 188.0 - N (p 0.1379  0.1159),
7 17.92 0.98 19.9 8.7 190.7 40 d NH,* - N
18 18.88 0.81 182 8.4 228.9 (40.2 mg/ kg)> (27.5 mg/ kg) >
9 1197 0.59 213 7.6 28.6 (21.6 mg/ kg) > (20.1 mg/
0 1339 0.69 285 6.4 197.7 ke), 60d NH,* - N
2 18.09 0.93 326 9.0 246.8 (38.7 mg/ kg) (22.3 mg/ kg)
» 2457 1.16 400 2.9 248.9 (21.8 mg/ ke) (12.8 mg/ k)
NH," - N
.1 NH4* - N ’ ’
s NH4* - N ’
3
NH;* - N
NH4* - N/ (mg* kg~ 1) /(mge* kg~ 1) ! %
0d 20d 40 d 60 d 20 d 40d 60 d 20 d 40 d 60 d
159.7D 183.2C 181.3C 172.5 23.5b  21.6a 12.8a 14.7 13.5 8.0
10 177.8C 219.8B 205.4 200.1B 42.0ab  27.5a  22.3a 23.6 15.5 12.5
19%.4B 221.6B 216.5 218.2B 25.1b  20.1a  21.8a 12.8 10.2 11.1
2 247.8A 304.4A 288 286.5A 56.5a 40.2a 38.7a 22.8 16.2 15.6
: (p< 0.01) (P< 0.05),
(P> 0.05),
4001 . NH;*- N ,p 0. 000 2 0. 004
4 - METHARL - LtR2HEANL NH, - N 79.9 mg/kg 6.4 me/ke,
2300} (57.1 mg/ kg) 22. 8 mg/kg
= /\'—' (39.9%) 9.3 mg/kg(16.3%); 40d
P o NH.,*- N 74.8 mg/kg
& 200t _./ —_— 53.7 mg/kg, (47.2 mg/
§ kg) 27.6(58.5%) 6.5(13.8%); 60d
] NH, - N 61.9 mg/kg
#100 , , , , 47.5 mg/kg, (41.1 mg/
0 20 40 60 kg) 20.8 mg/ kg(50.6%) 6.4 mg/ kg( 15.6%)
B FRE )/ d ,
1 NH," - N 14. 4 mg/ kg (30. 3%) (p<
2.2 NH,* 0.05); ,
- N NH4+ - N ’

: 20d40d 604d NH," - N
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4 NH," - N (n=22)
/(mg* kg™ ") /(mg* kg™ ') 1%
0d 20d 40d 60 d 20 d 40 d 60 d 20 d 40 d 60 d
CK 183.8 240.9C 231.0B 224.9C 57.1C 47.2C 41.1C 31.1 22.4 22.4
183.8 263.7A 258.5A 245. 6A 79.9A 74.8 A 61.8A 43.5 336 33.6
183.8 250.2B 237.5B 231.3B 66. 4B 53.7B 47.5B 36. 1 25.8 25.8
2.3 (NH4),804 NH,* - N 89. 2 mg/kg 81. 4 mg/ kg 68. 7 mg/ kg,
20d 40d 60 d , (NH4)2S04 (NH4),S0, NH,* - N 46. 4
(NH4) 2S04 NH,* - N mg/kg/ 35.6 mg/ kg  31.5 mg/kg,
, P 0.0037 0. 0033 0.0027; , 42.8 mg/ kg(92.2%) 45.8 mg/kg(125.5%) 37.2 mg/kg
(NH4) 2S04 NH,* - N (118.1%), 1/ 4 NH," - N
(NH4) 2S04 (p< 0.05): 20d 40d 60 s NH.,*- N ,
d (NH4) 2804 NH,* - N NH,* - N
5 NH.,* - N (n=22)
NH,4* - N /(mg* kg 1) /(mg* kg-1) !/ %
/(mg* kg~ 1) 0d 20d 40 d 60 d 20 d 40 d 60 d 20 d 40 d 60 d
0 183.8 230.2B 219.4B 215.3B 46. 4a 35. 6a 31. 5a 25.3 19.4 17.2
200 183.8 273.0A 265.2A 252.5A 89. 2a 81.4a 68. 7a 48.6 44.3 37.4
2.4 NH," - N > ,
, NH," - N , 20 d
NH," - N ( o) , ,
NH4s* - N s 20 d NH," - N
NH4* - N 246. 8 mg/kg  248.9 (p=10.043 4), ,
mg/ kg, 2 NH;* - N 56.4 mg/kg, ;
( 6), 20d 40d 60d , 37.9 mg/ kg 30. 8 mg/ kg
NH4* - N 25.1 mg/ kg,
P 0.1166,0.1280 0.2350 NH,* - N 40d 60 d (p
NH.* - N 0.737 8 0.5375), 40d NH4" -
20d 40d 60d N (28. 1 mg/kg) > (27.9 mg/
NH;* - N kg) > (26.6 mg/ kg) > (20.5 mg/kg); 60 d
14.8 mg/kg (30.1%) - 1.6 mg/kg (- 3.9%) 26.4 , (26. Img/kg) > (23. Img/ kg) >
mg/ kg (103.5%), (17.2 mg/kg) > (17. 1 mg/ kg) X 20 d
40d NH4* - N
2.5 NH," - N NHs* - N , 60 d ,
7, NH 4" NH," - N
- N s > >
6 NH," - N (n= 22)
/(mg* kg™ 1 /(mg* kg™ 1) /%
04d 20d 404 60 d 20 d 404 60 d 20 d 40 d 60 d
246. 8 295.9 287.8 272.2 49. la 41. 0a 25. 5a 19.9 13.9 8.8
+ 248.9 312.8 288.3 300. 8 63.9a 39. 4a 51.9a 25.7 12.6 18.0
7 NH,* - N
/(mg* kg 1) /(mg* kg 1) | %
0d 20d 40d 60 d 20 d 40 d 60 d 20 d 40 d 60 d
n=4 173. 8B 230. 3a 201. 9a 196. 9a 56. 4a 28. la 23. 1a 32.5 16.2 13.3
n=4 177.2B 215. 1a 203. 8a 194. 3a 37.9b 26. 6a 17. 1a 21.4 15.0 9.7
n= 180. 1B 210. 9a 208a 206. 2a 30. 8b 27.9a 26. la 17.1 15.5 14.5
n= 195.7A 220. 9a 216. 2a 212.9a 25.1b 20. 5a 17. 2a 12.8 10.5 8.8
0.25 mm 0.25~ 1 mm
3 , 0.712 2(p=0.0002) 0.429 7(p=
0.0459), 1~2mm 2~ 5 mm
| NH.,* = N , 0.334 9(p=0.127 7)0. 320 6(p =
( 8), 0.1458), s 0.25~ 1 mm < 0.25 mm
NH," - N s
, 0.875 5(p< 0.0001) 0.565 4 NH," - N
(p=0.006 1), , NH," - N , 20
0.467 3(p=0.028 3); NH," - N d40d 60d NH4, - N
> NH,* - N < , 0.096 3(p= 0.669 9)
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0.175 6(p= 0.4344) 0.294 6(p= 0.183 2); 20 d (D NH, - N ,
NHs4" - N , s
0.743 5(p< 0.000 1); 40 d 60 d ,
NH,* - N s s
0.454 2(p=0.0337) 0.4556(p=0.033 1); 5 (3) ,
20 d NH;* - N s
s 0.733 7(p= 0.000 1); 40 d , NH;* - N
NH4s* - N s 0.446 2(p , NH;* - N
=0.037 4); 60 d NH4.* - N [1L.20
, 0.419 9(p= 0.051 7) , NH;* - N < 0.01 mm
60 d NH;* - N s , < 0.000 1 mm
40 d CEC (23] ,
, NH4* - N 0. 001 mm ,
8 NH,* - N 0.01~ 0.001 mm
, NH,*- N
NH4* - N <0.25mm 0.25~ 1 mm < 0.25 mm 0.25~ 1 mm
0d 0.7122" " 0.4297"  0.8755° " 0.5654" *  0.4673"
20d 0.7193" " 0.3248  0.6308" " 0.7735° " 0.7033" © NH,* - N , ,
40 d 0.7778" 0.2874  0.7705" " 0.6684" " 0.5878" " , 5
60 d 0.7198" * 0.1797  0.7942° *  0.6684" *  0.5538" * , NH," - N s
20 d 0.462" 0.5485 0.0963  0.7435" " 0.7337" "
40d 0. 4443 0.3999 0.1756  0.4542 0. 4462 NH,* - N <0.25mm 0.25~ 1l mm
60 d 0.3888 0. 1959 0. 2946 0. 4556" 0.4199 N NH,* - N
NH;* - N 2
, 0.25 20 d 40 d s 20 d NH," - N
NH.,* = N , 0.462(p = > >
0.444 3)0. 0304(p= 0.038 3), 60 d NH 4* > )
- N s 0. 1959(p=
0.073 7)  0.25~ lmm 20 d NH 4* >
- N , 0.429 7 (p= 0. 0466 NH,* - N s
8); 40d 60d NH,*- N )
, 0.3999(p= 0.0652) 0.1959(p= NH4* - N
0.382 3)
(19 , NH,*- N 20 d , 40 d
NH,* - N , 60 d 1221 13
0.690 4 0.744 9, NH,* - N , NH," -
, ) N s NH,"
Frigh*® - N 30.2%
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