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Soil Nitrite Accumulation During Nitrification and Its Relationship with Soil Properties in Thirteen Soils

of China

BAO Jun-dan, ZHANG Mei-ting, WU Xiong—ping, LIANG Dong-li

(College of resources and Environment, Northwest A & F University, Yangling 712100, China )

Abstract: The changes of soil nitrite concentration with time were determined during the process of nitrification under urea rate 0.2 ¢ N-kg™,
moisture content 60 % WHC, and temperature 25 °C in the laboratory incubation experiment. The relationship between nitrite peak concen—
tration and nitrite cumulative amount in 13 soils of China and soil properties were calculated by using path analysis. It is necessary to under—
stand mechanisms of soil nitrite accumulation for nitrogen management in ecosystem and environment protection. The result reveled that there
were significant difference among nitrite peak concentration from different soils, and it appeared 5~7 days after urea application in the incu-
bation. Among 13 tested soils, the bhiggest nitrite peak concentration was from drab soil(146.09 mg-kg™'), the next one was colmatage soil
(114.03 mg+kg™), there was nearly no any nitrite was found in black soil, yellow soil and brown soil. Total nitrite cumulative amount were
350.82 mg kg™ and 334.51 mg-kg™' for drab soil and colmatage soil, respectively; and the smallest cumulative amount were paddy soil and
lateritic soil. Statistics showed that soil pH, clay grain and amorphous iron content were the major factors influencing the maximum and total
nitrite amount in soil due to their effects on soil nitrification, while the urease activities had the least influence on them. With respect to direct
affect in the path analysis, soil organic matter and total nitrogen content had most significantly influence on peak and total cumulative nitrite
amount. But the direct effects of soil organic matter and total nitrogen content on peak nitrite concentration, total cumulative nitrite amount
were to a large extent counteracted by the indirect effects of other factors on them. Soil CEC also significantly influenced on nitrite peak con—
centration, while coordinative aluminum and coordinative iron were also played an important role on it.
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Table 1 Chemical and physical properties of tested soil

e pH ﬁm@ CEC/ ] %’Ex/l Hﬁ%ﬁfiflﬁffkl/ Hik/% %%?E\fﬁ/ %é?&?ﬁ/ )ﬁ%ﬁéfﬁla/ Eﬁ@ﬁ%@:ﬁ/
g-kg cmol -kg g-kg mg-g-d mg-kg mg-kg mg-kg g-kg
g 4.93 12.03 36.11 0.80 1.36 44.12 1242 266.10 3 206.80 6.46
HE 5.04 48.42 26.99 3.07 1.00 49.95 236.9 1 182.40 2 230.60 6.76
fberkE 538 23.42 18.32 1.66 0.53 4474 80.9 685.00 1 161.60 9.46
Bt 5.48 16.28 49.35 1.29 1.02 49.99 333.9 586.80 3231.30 4.92
KFEL 614 11.11 40.45 0.99 1.12 33.14 70.5 139.60 1 674.30 9.25
Wt 7.27 16.74 36.57 1.63 2.11 28.71 413 98.20 894.40 8.75
Wit 737 6.78 12.16 0.61 0.62 13.40 0.0 0.00 310.90 81.37
B 744 22.36 17.18 1.11 1.50 16.00 272.4 69.80 989.90 16.96
et 755 14.55 29.50 1.17 0.91 42.92 218.5 43.60 1 186.20 7.73
Wit 7.60 8.76 34.97 0.94 1.67 27.33 0.0 0.00 545.40 9.13
W@t 7.68 53.01 34.74 3.06 3.65 29.66 268.8 91.60 932.60 7.03
gt 775 16.33 23.34 1.13 0.84 39.56 25.4 24.00 845.30 55.00
WL 825 8.08 26.53 1.10 0.10 42.56 1.0 264.00 1728.80 114.05
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Figure 1 Changes of soil nitrite and ammonium during incubation of different soil
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Table 2 Correlation coefficient between the soil properties and soil nitrite

MR e R R e RECRY GG MEPRREEN wax o
pH -0.202 -0.279 -0.186 0.159 -0.546 -033 -0.739 -0.72 0.527 0.643%  0.663*
HHLRE 1 0.007 0.962 0.574 0.175 0.589 0.492 0.048 -0392  -0201 -0236
CEC 1 0.102 0.346 0.424 0.302 0.068 0.58 -0.48 -0312  -0.321
£ 1 0.524 0.28 0.486 0.557 0.056 -0349  -0.132 -0.169
IR 1 -0.306 0.351 -0.259 -0.173 -0.511 0.086  -0.001
b 1 0.254 0.663 0.709 -0.187  -0.562*% -0.494
AT 1 0.369 0.458 -0.547  -0401 -0.397
ESERANTS 1 0.55 -0234  -0424 -0.407
o Pk 1 -0.251 -0483 -0435
IR it 1 0.549  0.605*

7 :n=13,P<0.05=0.553,P<0.01=0.684,

x3 LEMRMEATENERRY

Table 3 Path coefficients between the soil properties affecting the soil nitrite

WAst {28t pHy A x CECxs 2% x JK#§xs Kikix, HEEMH v HBESYx TEBHKx BRI v S Summation
MAX X 0.552%* 0.773 0.306 -0.657 0.106  0.397 -0.029 0.033 -0.821 0.007 0.667
X -0.112 -3.825% -0.008 3.400 0382 -0.127 0.051 -0.022 0.053 -0.006 -0.211
X3 -0.154 -0.027 -1.098* 0.360  0.230 -0.308 0.026 —-0.003 0.661 -0.007 -0.319
Xy -0.103  -3.679 -0.112 3.534* 0349 -0.203 0.042 -0.025 0.064 -0.005 -0.139
Xs 0.088  -2.195 -0.380 1.852 0.665* 0.222 0.030 0.012 -0.197 -0.007 0.089
X6 -0.301 -0.669 -0.466 0.990 -0.204 -0.727* 0.022 -0.029 0.809 -0.003 -0.578
X7 -0.182 -2.253 -0.332 1.718 0.233  -0.185 0.087* -0.016 0.522 -0.008 -0.415
X3 -0.408 -1.882 -0.075 1969 -0.172 -0.482 0.032 —0.044%* 0.627 -0.003 -0.438
Xo -0.397 -0.184 -0.637 0.198 -0.115 -0.515 0.040 -0.024 1.140* -0.004 —-0.498
X1 0.291 1.499 0.527 -1.233 -0.340 0.136 -0.047 0.010 -0.286 0.014* 0.571
SUM X 1.014*  0.646 0.301 -0.557 0.074  0.405 0.037 -0.094 -1.026 -0.109 0.692
X -0.205 -3.198* -0.008 2.880  0.268 -0.130 -0.066 0.063 0.068 0.081 -0.246
X3 -0.283  -0.022 -1.080* 0.305 0.161 -0.315 -0.034 0.009 0.826 0.099 -0.333
Xy -0.189 -3.077 -0.110 2.994* 0.244 -0.208 -0.054 0.071 0.080 0.072 -0.176
Xs 0.161 -1.836 -0.374 1.569 0.466* 0.227 -0.039 -0.033 —-0.246 0.106 0.001
X -0.554 -0.560 -0.458 0.838 -0.143 -0.742* -0.028 0.085 1.010 0.039 -0.513
X7 -0.335 -1.884 -0.326 1.455 0.164 -0.189 -0.112% 0.047 0.652 0.113 -0.413
X8 -0.749 -1.573 -0.073 1.668 -0.121 -0.492 -0.041 0.128* 0.784 0.048 —0.423
Xo -0.730 -0.154 -0.627 0.168 -0.081 -0.526 -0.051 0.070 1.425% 0.052 -0.454
X0 0.534 1.254 0519 -1.045 -0.238 0.139 0.061 -0.030 -0.358 -0.207* 0.629
OISR AR TSR RS I e ® 4 ERRBEITORERY
(T P 0230 2 OB/ T 5 P 2+ Table 4 Determinative coefficients of path analysis
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