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Abstract This experiment was carried out in L. chinensis grasslands in northeast China. Grasslands that were 1
protected 2 overgrazed and 3 mown were compared for gross rates of mineralization nitrification and
consumption during growth seasons.

The ' N isotope pool dilution technique in intact cores was used to study differences in nitrogen
transformation within three management systems of L. chinensis grasslands.

Sampling was carried out in the middle April July and September respectively. In brief Zincified iron
cylinders 4cm diameter X 10cm deep were driven into soil and then larger cylinders 8cm diameter X 10cm
deep were driven into soil around the smaller ones in concentric form. The pair were removed and the soil
between the two cylinders was placed in plastic bags mixed and subsampled for extraction with 2 mol L KCl

about 30g dry soil to 150 ml KClI  the remaining soil was used for gravimetric moisture test. The inner cores
were taking out covered one end solution of 95% N enrichment 80pg N ml concentration of ether !°

NH, ,S0; or KNO; was injected in 6 times from both ends as even as possible the proportion is about 1g dry

soil to 2pugN  after the injection covered the both ends placed into soil for incubation 24 hours and then placed

9389009-1 2001AA242041
2000-08-24 2001-12-01
1964



5 629

the soil in the core into a plastic bags mixed extracted with 2mol L KCl. Filtrated the extraction the filtrate
then was used for NH; and NO; content analysis distillation methods were used for the analysis. After
acidification and concentration of the distillation the N enrichment was analyzed.

The initial pool sizes were calculated from the sum of the ambient pool and the amount of N injected. The
ambient pool sizes were estimated from KCl extracts of soil collected between the two cores in concentric circles.
The amount injected was calculated from the volume times the concentration of injecting solutions divided by the
mass of soil sample in the core.

The equations of Kirkham and Bartholomew 1954 were used to calculate the gross rates of mineralization
nitrification and consumption in the three management systems.

Overall results indicate that gross mineralization rates of all the three management system were higher in July
compared to the other months of testing this is close related to soil moisture and temperature. As the grasslands
have more rainfall in summer than any other seasons also temperature is higher this is benefit for microbe’ s
activity. And rates of mineralization were highest in overgrazed L. chinensis grassland during the month of April
at 21.3ug N gsoit d while rates for mown grassland was highest in July at 38ug N g soit d . The rate of
protected L. chinensis grasslands was highest during September at 15.6pg N g soil d . The gross rates of soil
N mineralization are higher in protected L. chinensis grassland in average the reason is that protect L.
chinensis grassland have more organic N compared with the other two management systems.

The patterns of gross nitrification rates have some differences with gross mineralization rates in the three
management systems the gross nitrification rates are higher in September in general. The rates were significant
high in the overgrazed system compared to mown or protected systems in April and July and the difference is not
significant compared with mown region in September the difference between overgrazed system and protected
system is not significant.

consumption of NH; includes the sum of immobilization autotrophic nitrification volatilization and other
possible fates. The pattern of NH,;" consumption rates has similar pattern with soil gross mineralization under the
three management systems. The highest NH," consumption occurred in July.

Consumption of NOj3 includes the sum of microbial denitrification dissimilatory NO; to NH;  and
microbial assimilation. The pattern of NOs consumption rates has similar pattern with soil gross nitrification
under the three management systems. The consumption rates of NO; are higher in September in mown and
overgrazed grasslands and the differences of NO3 consumption between protected and overgrazed grasslands are
significantly in different seasons.

NH,” and NO;3 concentrations are higher in July compared to the other months of testing in the each
management system. NH,; concentration of protected grasslands is higher than overgrazed and mown grasslands
in July NOj concentration of overgrazed grasslands is significantly higher than protected and mown grasslands in
different months.

In conclusion the gross rates of soil N mineralization and nitrification are strongly influenced by grassland
management the influences are varied in different seasons.
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