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Application of in-situ technique to study N fluxes on degradaded

soils
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Abstract: Both soil disturbance and soil utilization type changes markedly affect rates of soil N
mineralization. It is generally impossible to assess the usefulness of most estimates of N mineralization as
predictors of field rates because of the unknown effects of assay conditions. A methodology for fluxes of
mineral-N, based on sequential soil coring and in-situ exposure of largely undisturbed soil columns
confined within metal tube, to research the soil mineral-N’s release and immobilization, plant up take of N
and maximum N leaching on degraded soils in Lancang River watersheds, Yunnan. We show that
disturbance can either increase net N mineralization, cause leaching of N and immobilization of N, alter the
proportion of nitrate nitrogen produced during incubation, or induce or obscure the effects of previous

fertilization on rates of N mineralization. The types changed from broadleaved forest to orchard. slop
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cropland, eucalyptus and pine coniferous forest, mineral-N reduced 51.51,29. 64,26.84,16.40 mg » kg '

within 60 days,and the coefficient of variation was 21.5%, 11. 0%, 14.2% and 8. 3%, respectively. The
immobilization of N was 15. 45 mg * kg ! for orchard, 13. 90 mg » kg™ 'for eucalyptus and 8.51 mg * kg *
for slop cropland. The maximum N leaching occurred at the type of slop cropland (44.50 mg * kg™ '), and
followed the types of pine coniferous forest (38.41 mg * kg ') and eucalyptus forest (25.30 mg * kg™ ').
The amount of plant up take of N for different types is orchard > slop cropland > eucalyptus forest >
pine coniferous forest > broadleaved forest and type of mineral N up taken by plant is mainly as NO*-N.
The results also show that this method causes fewer disturbances to natural process and has no effect on
the accumulative N’s type of the process of mineralization. It is the effective method to determine the

fluxes of the soil mineral-N that under the field conditions.

Key words :soil core; in-situ exposure; N fluxes; mineralization; soil degradation
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Table 1 soil characteristics of experiment site
oH N p K
Utilization Organic Total C/N  Available N Available P Available K Soil
types Soils  (H20) matter%; Stdev N (%) Stdev (mg * kg~ 1) Stdev (mg + kg™ !) Stdev (mg « kg 1) Stdev texture
E 4.10 1.85 0.11 0.95 0.11 1.13 146. 80 2. 64 1. 26 0.02 71. 20 2.29
(0] 5.00 1.80 0.54 1.51 0.20 0.69 116. 80 1. 04 5. 89 0.16 13. 30 0.05
SC 6.10 2.52 0.84 1.39 0.44 1.05 130. 80 3. 56 3.75 0. 05 92. 60 0. 20
PC 5.50 2.30 0.36 0.73 0.19 1.83 83.50 1.18 2.36 0. 04 93.70 3.24
B 6.00 6.89 0.76 2.37 0.65 1.69 484. 40 3. 44 13.29 0.14  169.80 3.52
E eucalyptus ,O orchard ,SC slop cropland , PC pine coniferous forests ,
B broad-leaved forests
1.2
30d s 3~5

<~\Ib(x)> ’



9 :In-situ 1939

C D,
Xk UK 4 HHRERTH
Open cores Covered cores
B aXE
Field exposure for n days
Nty Negne Negnye
¥ eto.
—_—
Nae1)
1 N
Fig. 1 Fluxes of soil N using the sequential coring and in situ exposure technique
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27.16 mg » kg 'C 7,
L +D G+



1940 23
2 30~60d(z+1~1+2 )
Table 2 The fluxes of soil mineral-N within 30~ 60 days under different types
t (mg * kg ') Ny t+1 (mg * kg ') Neqyy 42 (mg * kg ') Neqr2)
N N N N N N
“ores NH; -N NO; -N Cores NH; -N NO; -N Cores NH; -N NO; -N
Cores v % 3 v % ores ! ev % s ev % ores ' v % ’ v %
O-Ne4o 74.72 6.4 60.71 20.0 O-Neqs2yo 43.92 11.6 29.28 23.8
O-Npy 57.29 9.7 10.43 15.8 O-Newriye 74.87 8.4 23.64 24.4 O-Neioe 24.64 10.2 27.78 16.8
O-Npa+1)  40.09 17.8 8.91 22.5 O-Npa+2 32.77 21.6 9.85 23.8
SC-Nei41)039-86 18.7 84.14 11.9 SC-Nei42)035.75 14.0 47.96 8.6
SC-Npy 38.55 10.2 41.26 9.7 SC-Ne41)c49.46 13.4 59.35 12.4 SC-Neiya)c44.79 13.1 83.42 8.2
SC-Npi41) 44.26 13.0 31.61 17.5 SC-Npg+2 51.94 12.4 34.7 16.1
E-Newino 29.79 18.2 29.79 10.8 E-Newyzo 34.64 22.4 13.84 20.6
E-Nyoy 28.28 12.3 28.93 14.5 E-Neye 57.72 3.4 15.03 9.9 E-Neawtoe 39.09 3.3 21.52 8.3
E-Npa+1y 22.54 21.0 14.44 24.1 E-Npars 24.59 14.2  7.44 13.7
B-Ne+1yo 57.68 9.1 65.37 10.1 B-Newyso)o 58.72 4.0 76.47 2.5
B-Nyw, 57.74 6.0 49.87 10.5 B-Newyne 75.50 8.2 61.25 5.1 B-Neawyoe 67.73 2.9 77.97 3.3
B-Nua+1) 58.01 4.6 77.66 3.1 B-Npats 59.48 5.5 72.34 3.0
PC-Ne(t+1)055.72 9.9 34.15 8.7 PC-New42)064.47 4.9 33.99 4.9
PC-Np¢) 54.47 24.6 45.55 13.3 PC-Neqq1)c66.84 5.0 57.89 3.8 PC-Neqz)c66.22 6.2 35.79 9.9
PC-Npay1y 52.17 4.2 33.04 12.7 PC-Npeyz 58.09 4.7 30.28 10.2
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