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Hfects of the different soil types and landuse on nitrogen
mineralization on the Loess Pateau
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Technical College, Changji, Xinjiang 831100, China;4 Yongshou Soil and Fertilizer Institute, Yongshou, Shaanxi 713400, China)

Abdgract : The characteristics of the nitrogen mineralization of three typical soils including Isohumi-
sols,Anthrosols and Argosols on Loess Plateau were evaluated by the aerobic and anaerobic incubation
methods. The amount of mineralized nitrogen (AMN) and its mineralized rate per day of incubation (RPD)
or mineralized ratio of the total soil nitrogen (RTS) of the three soil sfollowed the order of Argosols >An-
throsols > Isohumisol s,during the aerobic incubation of 0- 14 ,15- 28 or 0 - 28 days. Under the same |soh-
umisols with different vegetations,the AMN and RPD of theforest soil were sgnificantly higher than that
of the arable s0ils. When the il s were incubated in anaerobic condition for 7days,the AMN ,RPD and RTS
of the soilsfollowed the order of Anthrosols > Argosols > Isohumisols,but the diff erences among the soil
types were not sgnificant. Under the same Isohumisols with different vegetations,the AMN ,RPD and RTS
of theforest soil were sgnificantly higher than those of the arable sils. These resultsindicate that the veg-
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etation has stronger effect on soil nitrogen mineralization than soil types.
Key words: soil nitrogen;nitrogen mineralization;oil types; il usages
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1
Table 1 Basic properties of the soil samples
/ / / / / /
, - , (g- kg'1) (g- kg™?) (mg- kg 1) (mg- kg~ pH (mg- kg'h) -1
Soil no. Location  Soil type | qyee oM TN Avalable P Available K FAA (mgso"Ng )
1 ] 14.3 0.92 13.26 128.1 7.51 7.36 18.09
Yongshou Isohumisols farmland
2 ] 14.5 1.00 15.30 289.2 7.59 7.49 31.56
Yongshou Isohumisols farmland
3 Yongshou Isohumisols  Litter layer 114.6 5.62 12.51 483.5 6.50 25.47 83.54
4 Yongshou  Isohumisols  Litter layer 104.7 5.18 14.37 508.0 7.32 19.29 245.11
5 Yongshou Isohumisols  Litter layer 129.2 6.40 14.99 541.5 7.40 10.95 245.35
6 Yongshou  Isohumisols forest top soil 26.6 1.55 6.00 132.0 6.32 7.23 32.64
7 Yongshou  Isohumisols forest top soil 27.8 1.68 4.82 132.3 7.73 6.82 21.80
8 Yongshou  Isohumisols forest top soil 23.3 1.44 5.81 127.9 7.68 7.90 38.64
9 Yangling Anthrosols farmland 13.5 0.96 9.97 152.2 7.60 7.99 48. 66
10 Yangling  Anthrosols farmland 15.3 18 24,68 135.4 rn ) i
11 Yangling Anthrosols farmland 16.1 1.14 31.44 152.4 7.74 8.28 31.89
12 Zhouzhi Argosol's farmland 16.5 1.06 8.60 128.3 7.65 5.81 44.83
13 Zhouzhi Argosols farmland 13.4 1.01 15.99 123.6 7.64 5.25 30.58
14 Zhouzhi Argosol's farmland 15.4 1.05 18.22 84.1 5.48 11.16 49.98
1.3 37.34 mg/ kg; ,
NHs"-N NOs -N > > '3
[15] .
el (SON) =
- ; , 0 28d 3
[17-18]
1.4 ,
SAS , , ,
> 2.1.2
2.1 - 0.67 9.07 mg/ kg,
2.1.1
2 , 2.34 5.37 3. 18 mg/ kg,
0 14d, 14. 31, 0.33,0.77 0.45 mg/ (kg - d) ,
16.83 24.44 mg/ kg; 15 28d 0.25%,0.54% 0.30% ,
:10.92,11. 65 12. 91 mg/ kg; ,
0 28d, 25.23,28. 48 > >
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Table 2 Comparison of the N mineralization from the three farmland soils under aerobic incubation condition
0 14d 15 28d 0 28d
/ / ! % /
! % / . ! %
. -1 . -1, . -1
) /l (mg kg Ratioof  (mg- (M9 kg Ratio of ) /1 (mg kg .
Soil no. oil type (Mg~ kg™h) d %) minerar kg 1) d %) minera (mg- kg'%) - d°7) mineralized
Minera Minerar ) ; Minerar lized N Minera Minerar )
’ . lized N to  Minera . ) ; ) N to soil
lized N lized N ) ’ lized N to soil lized N lized N
il total N lized N total N
per day per day tota N per day
1 13.06 0.93 1.41 7.67 0.55 0.83 20.73 0.74 2.24
Isohumisol's (0.32) (0.02) (0.03) (0.62) (0.04) (0.07) (0.96) (0.10) (0.10)
2 15.56 1.11 1.55 14.18 1.01 1.42 29.74 1.06 2.97
Isohumisol's (1.31) (0.09) (0.13) (1.10) (0.08) (0.112) (2.84) (0.19) (0.28)
Mean 14.31 a 1.02 a 1.48 a 10.92 a 0.78 a 1.12a 25.23 a 0.90a 2.61a
9 14.20 1.01 1.47 7.93 0.57 0.82 22.12 0.79 2.29
Anthrosols (1.26) (0.09) (0.13) (1.28) (0.09) (0.13) (0.66) (0.02) (0.07)
10 15.74 1.12 1.46 10.45 0.75 0.97 26.19 0.94 2.43
Anthrosols (0.91) (0.06) (0.08) (0.94) (0.07) (0.09) (0.43) (0.02) (0.04)
1 20.55 1.47 1.80 16.57 1.18 1.45 37.12 1.33 3.26
Anthrosols (1.51) (0.11) (0.13) (1.06) (0.08) (0.09) (0.45) (0.02) (0.04)
Mean 16.83 a 1.20a 1.58a 11.65a 0.83 a 1.08 a 28.48 a 1.02 a 2.66 a
12 37.61 2.69 3.54 14.98 1.07 1.41 52.59 1.88 4.95
Argosols (0.20) (0.01) (0.02) (1.76) (0.13) (0.17) (1.96) (0.07) (0.18)
13 14.22 1.02 1.41 8.03 0.57 0.80 22.25 0.79 2.21
Argosols (0.54) (0.04) (0.05) (0.06) (0.15) (0.21) (2.17) (0.08) (0.21)
14 21.47 1.53 2.04 15.71 1.12 1.49 37.19 1.33 3.52
Argosols (1.13) (0.08) (0.12) (1.29) (0.0 (0.12) (0.41) (0.01) (0.04)
Mean 24.44 a 1.74 a 2.33 a 12.91 a 0.92 a 1.23a 37.34 a 1.33a 3.56a
(P<0.05),
Note: Different small lettersindicate the sgnificant difference ( P<0.05) ,and datain bracketsis Std Dev.
3
Table 3 Comparison of the N mineralization under anaerobic condition from three farmland soil s
/ ! %
/(mg- kg 1) i ) . ) ;
' . . : (mg- kg-1-d?%) Ratio of mineralized N
Soil No. Soil type Mineralized N Mineralized N per day to oil total N
1 Isohumisol s 3.21 0.46 0.35
2 Isohumisol s 1.48 0.21 0.15
Mean 2.34a 0.33a 0.25a
9 Anthrosols 9.07 1.30 0.94
10 Anthrosols 0.67 -0.10 - 0.06
11 Anthrosols 1.67 0.24 0.15
Mean 5.37a 0.77 a 0.54 a
12 Argosols 3.54 0.51 0.33
13 Argosols 2.65 0.38 0.26
14 Argosols 3.35 0.48 0.32
Mean 3.18a 0.45a 0.30 a
(P<0.05)
Note: Same small lettersindicate no sgnificant difference (P<0.05).
2.2 2.3,1.8 2
2.2.1
4 , 0 , 0 28d ,
14,15 28 0 28d,

0 14,15 28 0 28d
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Table 4 Comparison of the N mineralization under aerobic incubation method from
the isohumisols under different plant vegetation

0 14d 15 28d 0 28d
/ / ! % /
! % / . ! %
/ (mg- kg - . (mg- kg-'- Ratio of / (mg- kg~? .
. . Ratio of mg - i : i A Ratio of
Soil No. (mg - kg~ ) d'9 minera (kg 'gl) ") minera  (mg- kg-%) - d') mineralized
Landuse Minerar Minera ’ b Minera lized N Minera Minera )
. ; lized N to  Minerar . ) ) ) N to soil
lized N lized N ) ! lized N to soil lized N lized N per
il total N lized N tota N
per day per day tota N day
1 13.06 0.93 1.41 7.67 0.55 0.83 20.73 0.74 2.24
Farmland (0.32) (0.02) (0.03) (0.62) (0.04) (0.07) (0.96) (0.10) (0.10)
P 15.56 1.11 1.55 14.18 1.01 1.42 29.74 1.06 2.97
Farmland (1.31) (0.09) (0.13) (1.10) (0.08) (0.11) (2.84) (0.19) (0.28)
Mean 14.31 C 1.02 C 1.48 b 10.92 B 0.78B 1.12 a 25.23 C 0.90 C 2.61la
3 84.33 6.02 1.50 70.62 5.04 1.26 154.95 5.53 2.76
Organic layer  (0.56) (0.62) (0.15) (0.61) (0.48) (0.12) (2.16) (0.08) (0.04)
4 69.49 4.96 1.34 68.80 4.91 1.33 138.28 4.94 2.67
Organic layer (0.60) (0.17) (0.04) (1.01) (0.38) (0.10) (0.42) (0.10) (0.06)
5 79.05 5.65 1.24 54.78 3.91 0.86 133.83 4.78 2.09
Organic layer (5.50) (0.39) (0.09) (3.93) (0.28) (0.06) (3.32) (0.33) (0.14)
Mean 77.62 A 5.54 A 1.36 b 64.73 A 4.62 A 1.15a 142.36 A 5.08 A 2.50 a
38.35 2.74 2.47 20.11 1.44 1.29 58. 46 2.08 3.76
Forest top layer (0.89) (0.06) (0. 06) (2.11) (0.15) (0.14) (2.73) (0.10) (0.18)
7 32.05 2.29 1.91 18.83 1.34 1.12 50.89 1.82 3.03
Forest top layer (2.23) (0.16) (0.13) (1.75) (0.13) (0.10) (0.39) (0.14) (0.23)
8 30.02 2.14 2.09 20.68 1.48 1.44 50.71 1.81 3.53
Forest top layer (0. 13) (0.01) (0.01) (1.88) (0.13) (0.13) (1.76) (0.06) (0.12)
Mean 33.47B 2.39B 2.16 a 19.88 B 1.42B 1.28 a 53.35B 1.90B 3.44 a
(P<0.05), (P<0.01),

Note: Different small lettersindicate the sgnificant difference ( P<0.05) ;different capital lettersindicate greatly sgnificant difference ( P
<0.01) ,and datain bracketsis Std Dev.

2.2.2 1.59 mg/ (kg - d),
5 , 0.25% 0.73%;
1.48 3.21 mg/ kg, >
2.34 mg/ kg; , ,
4.62 16.49 mg/ kg, 11.16 mg/ kg; ( 5
0.33
5

Table 5 Comparison of the N mineralization under anaerobic condition from

the isohumisols with different vegetation

/(mg- kg-Y) / ! %
i i . 9 (mg- kg-*-d %)  Ratioof mineralized
Soil No. Soil type Landuse Mineralized N Mineralized N per day N to il total N

1 Isohumisols Farmland 3.21 0.46 0.35
Isohumisol's Farmland 1.48 0.21 0.15

Mean 2.34a 0.33a 0.25a
6 Isohumisols Forest top soil 4.62 0.66 0.30
7 Isohumi sol s Forest top soil 12.36 1.77 0.74
8 Isohumi sol s Forest top soil 16.49 2.36 1.15

Mean 11.16 a 1.59a 0.73 a

(P<0.05)

Note: Same lettersindicate no sgnificant difference ( P<0.05) .

2.3 )
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Table 6 Correlation coefficients between the amount of mineralized nitrogen ,mineralized N per
incubation day ,and ratio of mineralized N to total N in il and the fertility indices of the sils
Incubation Indices of N ! ! pH(H20)
met hods Mineralization TN Available P Available K oM FAA SON
Mineralized N 0.967 0.196 0.900 0.691 0.969 0.888 0.792
28d
28 days under Mineralized N 0.967 " * 0.196 0.900 " * 0.691" " 0.969 " * 0.888 " " 0.792" "
aerobic per day
condition
Ratio of mineralized  0.446 0.497 0.358 0.296 0. 466 0.297 0. 404
N to soil total N
Mineralized N 0.990 0.335 0.946 0.592 0.990 0.886 0.901
7d
7 days under Mineralized N 0.990 " * 0.335 0.946 " " 0.592 ° 0.990 " * 0.886 " " 0.901" "
anaerobic per day
condition
Ratio of mineralized 0.962 " " 0.280 0.906 " " 0.577" 0.962 " " 0.882" " 0.886 " "
N to soil total N
Note: *means significant relativity; * *meansthe most sgnificant relativity.
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