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Abstract 

       The results of this work demonstrate that N-mineralization is simultan- 

eously regulated by the availability of readily available C substrates and 

NH4
+
-N in soil. 
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Introduction 

 

      Carbon and N compounds in soil organic matter can be placed in two 

pools: active, passive pool. The active pool is composed of microbial 

biomass, particulate organic matter, and compounds that are readily 

decomposed by soil microorganisms. The passive pool of organic matter is 

composed primarily of complex stable organic compounds that are resistant 

to microbial decomposition. Soil microorganisms are primarily responsible 

for the mineralization of soil organic matter(SOM) to its inorganic 

constituents, including ammonium-N (NH4
+
-N) and nitrate-N (NO3

-
-N) 

(Whitehead, 1995 and Coyne, 1999). In addition, soil microbial community 

respiration is usually limited by the bioavailability of organic substrates 

(Raich and Tufekcioglu, 2000). The bioavailability of SOM is determined 

by two, possibly interrelated factors, chemical and physical availability. 

Chemical availability, often referred to as lability, and it is determined by 

the chemical composition of SOM in relation to the ability of microbial 

exoenzymes to break down organic polymers into smaller units that can 
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pass through microbial cell walls. Such compound classes as carbohydrates 

and proteins are thought of as extremely labile, whereas lipids, lignin and 

humic substances are relatively chemically refractory. Physical availability 

refers to the physical location of SOM (Ahn et al.,2009). Inorganic N is 

made available by the mineralization of organic N to ammonium (NH4
+
) 

and subsequent nitrification  to nitrate (NO3
-
). Additionally, NO3

- 
can be 

produced from organic N by certain heterotrophic bacteria and fungi 

(Hodge et al.,2000).
. 
A range of organic compounds and inorganic nutrients 

are present in soils that are used by microorganisms to fulfil their energy 

and nutritional requirements (Brady and Weil, 1999, Elsharif, 2007). 

       Microorganisms mineralize assorted organic substrates via the action of 

a range of extracellular and intracellular enzymes (Zubay, 1993; Campbell, 

1999; Madigan et al., 2003). In which, substrates are mineralized fully via 

the action of two or more enzymes working in combination, referred to as 

an enzymatic pathway (Campbell, 1999). 

       Organic N substrates are mineralized via the action of a range of 

enzymes, including induced enzymes. Induced enzymes are synthesised by 

microorganisms only in response to a specific stimulus, for example, a 

particular substrate. A comprehensively researched example of the action of 

induced enzymes is the use of lactose by Escherichia coli, which is 

controlled at the level of transcription of lactose-metabolising enzymes by 

the lac operon (Zubay, 1993; Campbell, 1999).  

       The general objective of the current study is to investigate is the  soil 

microorganisms used readily available C substrates for energy in preference 

of organic N substrates, and  what is the role of ammonium-N (NH4+-N) in 

soil organic matter when readily available C substrates are sufficient to 

fulfil energy requirements. The second aim of this work is to test if readily 

available C substrates regulate N-min (N-mineralization) in soil. In order to 

test this hypothesis, values of readily available C substrates and values of  

in vitro net N-min were measured simultaneously and compared. 

 

Materials and Methods 

Values of readily available C substrates and in vitro net N-min were 

measured simultaneously on five plots soil samples extracted at the micro-

plot scale over the 0-6 cm soil depth range, as described in Dundon (2006). 

The content of readily available C substrates in soil was measured using a 

method described by Joergensen et al. (1996), and inorganic N nutrients ( 

soil ammonium NH4
+
-N  and soil nitrate (NO3

-
-N) were measured as descr- 
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ibed in Alef and Nannipieri (1995), where nitrogen-mineralization was 

measured as described in Alef and Kleiner (1986) . 

 

Statistical Analysis 

All data was compiled into an Excel (Microsoft, 2000). Normality of data 

was tested using a one-sample Kolmogorov-Smirnov test. Data not 

conforming to a normal distribution was transformed. Descriptive statistics 

included minimum, maximum, mean, and standard error. Univariate 

analysis of variance coupled with Duncan’s post-hoc test was used to test 

for significant differences of parameters between the five plots. Spearman’s 

non-parametric correlations and Pearson’s parametric correlations were 

used to examine relationships between parameters. All statistical analyses 

was performed using SPSS – ‘Statistical Package for the Social Sciences’, 

version 11.0 designed for Windows applications (SPSS, 2002). 

 

Results and Discussion 

Values of readily available C substrates and in vitro net N-min measured on 

soil samples extracted at the micro-plot scale over the 0-6 cm soil depth 

range and values of readily available C substrates, inorganic N nutrients, 

and in vitro net N-min measured on soil samples extracted at the plot scale 

will be presented separately. This will be followed by an overall discussion 

of the influence of readily available C substrates and inorganic N nutrients 

on N-min with particular emphasis on regulation of the enzymatic pathways 

of N-min by these metabolites.  

 

The available of C substrates and in vitro net N-min measured at the 

micro-plot scale  

This study of soil parameters over 0-6 cm soil depth range also afforded the 

opportunity to test the hypothesis that readily available C substrates 

regulate N-min, under conditions that minimised the confounding impact of 

spatial and temporal variability associated with values of soil parameters. 

However, the results shown in table (1). For arginine mineralization, 

arginine ammonification and other relative testes see Dundon (2006) and 

Elsharif (2007). 
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Table 1 Descriptive statistics of values of readily available C substrates and 

values of in vitro net N-min measured at the micro-plot scale over the 0-6 

cm soil depth range. 

 

Parameter   n Min. Max. Mean Std.Err. 
Readily available C 
(µg glucose g

-1
 dwt.) 

192 20.23 284.70 52.27 2.760 

Basal ammonification 
(µg NH4

+
-N g

-1
 dwt. hr.

-1
) 

288 1.42 9.86 3.95 0.100 

Arginine mineralization 
(µg NH4

+
-N g

-1
 dwt. hr.

-1
) 

288 3.00 19.94 7.73 0.174 

Arginine ammonification  
(µg NH4

+
-N g

-1
 dwt. hr.

-1
) 

288 0.58 12.40 3.78 0.108 

 

       The concentration of readily available C substrates over the 0-6 cm soil 

depth range as shown above ranged between 20.23 and 284.70 µg glucose 

g
-1

 dwt. These values are far higher than the range of values of readily 

available C substrates of grassland soils reported by Joergensen et al. 

(1996) (1.9-24.7 µg glucose g
-1

 dwt.). The Joergensen et al. (1996) study 

was conducted on soil sampled from the A horizon, however, the specific 

sampling depth was not stated. Therefore, it is impossible to conclude with 

any certainty if the dissimilar values of readily available C substrates 

measured in the current study and the Joergensen et al. (1996) study are due 

to actual differences in the grassland soils examined or simply due to 

analysis of soil samples extracted from different depths. If soil samples 

were extracted from different depths then this may explain the difference in 

readily available C substrates since the availability of organic substrates is 

known to decrease with increasing distance from the soil surface 

(Whitehead, 1995 ; Brady and Weil, 1999).  As illustrated in Table.2, 

values of readily available C substrates were significantly different over the 

0-6 cm soil depth range (0-1, 1-2, 2-3, 3-4, 4-5, and 5-6 cm) (P ≤ 0.05). 

Values of readily available C substrates decreased significantly with 

increasing distance from the soil surface (Spearman r = -0.556, P ≤ 0.01, n 

= 288). However this finding is agreed with Elsharif (2007) who reported 

that distribution of soil microorganisms were strongly altered by the soil 

parameters in which affect N and C mineralization in soil . The inverse 

correlation between values of readily available C substrates and soil depth 

range is consistent with the general trend of diminishing organic matter, 

including organic C substrates, with increasing distance from the soil 

surface (Richards, 1987; Whitehead, 1995). Furthermore, the 64.96%  redu- 
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ction in values of readily available C substrates over the 0-6 cm soil depth 

range demonstrates the marked impact of depth of soil on soil parameters, 

and thus, highlights the importance of depth of soil sampling as an 

important consideration during soil analyses. 

 

Table 2 Investigating the relationship between soil depth range (0-1, 1-2, 2-

3, 3-4, 4-5, 5-6 cm) and mean values of readily available C substrates using 

univariate analysis of variance coupled with Duncan’s post-hoc test. Means 

followed by the same letter are not significantly different (P > 0.05) 

according to Duncan’s post hoc test, a = lowest mean. Number of 

observations (n) and standard error (S.E.) of mean are shown in 

parentheses. 

 

 

Depth increment 
(cm) 

Readily available C 
(µg glucose per g

-1
 dwt. hr.

-1
) 

0-1 100.84c 
(n = 32; S.E. = 12.196) 

1-2 56.11b 
(n = 32; S.E. = 3.774) 

2-3 42.11a 
(n = 32; S.E. = 2.372) 

3-4 39.43a 
(n = 32; S.E. = 2.214) 

4-5 39.79a 
(n = 32; S.E. = 2.206) 

5-6 35.33a 
(n = 32; S.E. = 1.716) 

 

      Another factor that may have contributed to the lower values of readily 

available C substrates reported by Joergensen et al. (1996) was the fact that 

the authors subjected soils to a period of conditioning (10 or 21 days) at 

controlled temperatures in the laboratory (15 or 25°C) which may have 

stimulated microbial activity, and hence, depleted the concentration of 

readily available C substrates in soil. Furthermore, for example 

Franzluebbers (1999) found that carbon mineralization per unit of soil 

organic C averaged across disturbance regimes decreased with increasing 

clay content. This effect was significant during the 0-3, 3-10, 10-24 and 0-
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24 d incubation periods at both soil depths, except during 0-3 d of 

incubation at 40-80 mm depth. Net N-min and soil microbial biomass C, 

however, were not significantly affected by clay content. Furthermore , soil 

temperature and moisture content have a strong effect on N-min reactions, 

microbial activity is limited at soil temperature near freezing and increases 

with rising soil temperature .The release of N-min in soil increased when 

temperature between 25-35°C and moisture at field capacity  increased 

(Knoepp et al.,2007)( for more details see Dundon ,2006  ).   In contrast, 

the soils examined in this current study were not subjected to a period of 

conditioning at elevated temperatures. 

 

Relationship between values of readily available C substrates and 

values of in vitro net N-min 
Values of readily available C substrates were positively correlated with all 

three values of in vitro net N-min namely, basal ammonification (Spearman 

r = 0.538, P ≤ 0.01, n = 192), arginine mineralization (Spearman r = 0.623, 

P ≤ 0.01, n = 192), and arginine ammonification (Spearman r = 0.476, P ≤ 

0.01, n = 192). These results demonstrate that microbial mineralization of 

both soil organic matter (basal ammonification) and soil organic matter 

amended with an organic N substrate namely, arginine (arginine 

mineralization), was greatest when there was a large pool of readily 

available C substrates in soil. Similarly, microbial mineralization of 

arginine only, exclusive of NH4
+
-N mineralized from soil organic matter 

(arginine ammonification), was also greatest in the presence of a large pool 

of readily available C substrates. 

       The positive relationship between values of readily available C 

substrates and values of in vitro net N-min (basal ammonification and 

arginine mineralization) is in agreement with Brady and Weil (1999) who 

noted that the readily available C fraction of soil organic matter provides 

the majority of readily accessible food for soil microorganisms and most of 

the readily mineralizable N, even though this fraction typically only 

accounts for 10-20% of total soil organic matter.  

       The soils examined in this study were extracted from the 0-6 cm soil 

depth range, which is within the rooting zone of grass plants (0-10 cm) 

(Whitehead, 1995). The roots of grass plants exude organic C substrates 

into surrounding soil, a process referred to as rhizodeposition (Jones et 

al,2009). Border cell of root material is another source of organic C 

substrates that accumulates in the rooting zone of grass plants (Richards, 

1987; Whitehead, 1995). The volume of soil that is subjected to rhizodepos- 
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ition and sloughing-off of root material is more commonly referred to as the 

rhizosphere (Richards, 1987). Rhizodeposition and sloughing-off of root 

material increases the concentration of readily available C substrates in the 

rhizosphere (Richards, 1987; Brady and Weil, 1999). Thus, the positive 

correlation between values of readily available C substrates and in vitro net 

N-min (basal ammonification and arginine ammonification) observed in 

this study may be explained on the basis that the greater concentration of 

readily available C substrates in 0-6 soil depth range, which is within the 

rhizosphere of grassland soils, provides a large pool of substrates that are 

readily mineralized by soil microorganisms. 

       Values of readily available C substrates were also positively correlated 

with values of in vitro net N-min (arginine ammonification), the significant 

relationship between values of readily available C substrates and in vitro 

net N-min (basal ammonification and arginine mineralization) may be 

explained on the basis that rhizodeposition and sloughing-off of root 

materials provides a large pool of substrates that are then mineralized by 

soil microorganisms. However, the same argument cannot be used to 

explain the correlation between values of readily available C substrates and 

in vitro net N-min (arginine ammonification) since arginine ammonification 

reflects microbial mineralization of added arginine only, exclusive of NH4
+
-

N mineralized from soil organic matter , including examples of genera 

commonly found in soil such as Bacillus spp, Pseudomonas spp, and 

Klebsiella spp (Richards, 1987), it may be assumed that soil 

microorganisms will use preferred, readily available C substrates for energy 

and will only mineralize organic N substrates such as arginine when readily 

available C substrates are depleted. The positive correlation between values 

of readily available C substrates and microbial mineralization of arginine 

(arginine ammonification ) ( Spearman r = 0.476, P ≤ 0.01, n = 192) is at 

variance with expected C regulation of arginine catabolism. Instead of a 

reduction in arginine use that may have been expected, it would appear that 

microbial mineralization of arginine is supported rather than reduced in the 

presence of a large pool of readily available C substrates. This finding 

suggests that, under C-rich conditions that are typical of rhizosphere soils, 

C regulation of microbial mineralization of organic N substrates in soil, 

such as arginine, may be overruled by as yet unidentified soil factors. 

       In summary, the increased availability of readily available C substrates 

in the rhizosphere probably stimulates and supports microbial activity, 
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including N-min, hence, the positive correlation between values of readily 

available C substrates and values of in vitro net N-min (basal 

ammonification and arginine mineralization). Notably, the positive 

correlation between values of readily available C substrates and in vitro net 

N-min (arginine ammonification) suggests that C regulation of microbial 

mineralization of organic N substrates may be overruled under C-rich 

conditions.  

 

Relationship between values of readily available C substrates and 

inorganic N nutrients and values of in vitro net N-min measured at the 

plot scale 

Descriptive statistics of values of readily available C substrates, NH4
+
-N 

and NO3
-
-N, and values of in vitro net N-min measured at the plot scale are 

presented in Table 3. 

 

Table 3 Descriptive statistics of values of readily available C substrates, 

NH4
+
-N, NO3

-
-N, and in vitro net N-min measured at the plot scale. 

 

Parameter  N Min. Max. Mean Std.Err  

Readily available C 
(µg glucose g

-1
 dwt.) 

40 9.57 20.93 13.56 0.397 

NH4
+
-N 

(µg NH4
+
-N g

-1
 dwt.) 

60 25.11 27.84 26.63 0.084 

NO3
—

N 
(µg NO3

-
-N g

-1
 dwt.) 

60 3.29 11.23 6.63 0.222 

Basal ammonification 
(µg NH4

+
-N g

-1
 dwt. hr.

-1
) 

60 7.52 17.13 11.85 0.370 

Arginine mineralization 
(µg NH4

+
-N g

-1
 dwt. hr.

-1
) 

60 10.82 20.69 14.33 0.295 

Arginine ammonification 
(µg NH4

+
-N g

-1
 dwt. hr.

-1
) 

60 -0.57 7.85 2.48 0.206 

 

      The soil samples analysed in this study were extracted from 0-10 cm 

and bulked to provide a representative sample. Values of readily available 

C substrates ranged between 9.57 and 20.93 µg glucose g
-1

 dwt. These 

values are in agreement with the range of values for grassland soils reported 

by Joergensen et al. (1996) namely, 1.9 and 24.7 µg glucose g
-1

 soil.  

      Notably, the range of values of readily available C substrates from 

representative samples of 0-10 cm bulked soil (9.57-20.93 µg glucose g
-1

 

dwt.) were much lower than the range of values of readily available C subs- 
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trates measured over the 0-6 cm soil depth range (0-1, 1-2, 2-3, 3-4, 4-5, 

and 5-6 cm) (20.23-284.70 µg glucose g
-1

 dwt.). The disparity in range of 

values of readily available C substrates from representative samples of 0-10 

cm bulked soil and separate 1 cm increments from 0-6 cm soil depth range 

demonstrates the marked impact of soil sampling and pre-treatment strategy 

on measured values of chemical parameters of soil. Once again, this result 

highlights the importance of depth of soil sampling as a consideration 

during soil analyses. 

       Values of NH4
+
-N of representative samples of 0-10 cm bulked soils 

examined in this study ranged between 25.11 and 27.84 µg NH4
+
 g

-1
 dwt. 

Values of NO3
-
-N of representative samples of 0-10 cm bulked soils 

examined in this study ranged between 3.29 and 11.23 µg NO3
-
 g

-1
 dwt. 

 

Inorganic N nutrients 

       Values of NH4
+
-N in soil were positively correlated with values of in 

vitro net N-min namely, basal ammonification (Pearson r = 0.673, P ≤ 0.01, 

n = 60) and arginine mineralization (Pearson r = 0.386, P ≤ 0.01, n = 60). 

The significant relationship between values of NH4
+
-N in soil and arginine 

mineralization is in contrast to the findings of Alef and Kleiner (1987) who 

reported that values of NH4
+
-N in soil was not significantly correlated with 

arginine mineralization in a study of 34 soil samples from 2-5 cm (P > 

0.05). The significant relationship observed between values of NH4
+
-N in 

soil and values of in vitro net N-min (basal ammonification) and in vitro net 

N-min (arginine mineralization) observed in this current study may be 

explained, at least partially, by the fact that values of both basal 

ammonification and arginine mineralization are inclusive of NH4
+
-N in soil. 

The more likely explanation, however, with respect to the positive 

relationship between values of NH4
+
-N in soil and values of in vitro net N-

min (basal ammonification) is that basal ammonification reflects microbial 

mineralization of native soil organic matter, a process that liberates 

inorganic N to the pool of inorganic N in soil, hence the positive 

relationship between values of NH4
+
-N in soil and in vitro net N-min (basal 

ammonification). Values of in vitro net N-min (arginine mineralization) 

also include the quantity of NH4
+
-N mineralized from native soil organic 

matter, hence the positive correlation between values of NH4
+
-N in soil and 

arginine mineralization. 



Majalat  Al-Ulum  Al-Insaniya  wat - Tatbiqiya 

59 

 

        In contrast, values of NH4
+
-N in soil were inversely correlated with 

values of in vitro net N-min (arginine ammonification) (Pearson r = -0.627, 

P ≤ 0.01, n = 60). Values of in vitro net N-min (arginine ammonification) 

reflects microbial mineralization of arginine only, exclusive of NH4
+
-N 

mineralized from soil organic matter. This finding is in agreement with the 

hypothesis that soil microorganisms mineralize organic N substrates such as 

arginine for N as opposed to energy under conditions of N-limitation. 

Under conditions of N-limitation, only NH4
+
-N mineralized from arginine 

that is in excess of the metabolic requirements of soil microorganisms 

would be released to the external soil environment, and this may account 

for the weaker correlation observed between values of readily available C 

substrates and in vitro net N-min (arginine ammonification) (Spearman r = 

0.476, P ≤ 0.01, n = 192) compared to the stronger correlations between 

values of readily available C substrates and in vitro net N-min (basal 

ammonification and arginine ammonification) (Spearman r = 0.538, P ≤ 

0.01, n = 192 and Spearman r = 0.623, P ≤ 0.01, n = 192, respectively). 

       Values of NO3
-
-N in soil were not significantly correlated with any of 

the three values of in vitro net N-min (P > 0.05), however, as with values of 

NH4
+
-N in soil, values of NO3

-
-N in soil were positively correlated with 

values of basal ammonification (Pearson r = 0.173, P = 0.185, n = 60) and 

arginine mineralization (Pearson r = 0.197, P = 0.131, n = 60), whereas 

values of NO3
-
-N in soil were inversely related to values of arginine 

ammonification (Pearson r = -0.055, P = 0.677, n = 60). Thus, values of in 

vitro net N-min were influenced similarly by values of both NH4
+
-N and 

NO3
-
-N in soil, however, it would appear that NH4

+
-N in soil is a more 

significant determinant of microbial mineralization of both soil organic 

matter and added arginine. This finding is unsurprising since NH4
+
-N is the 

preferred N source for the majority of soil microorganisms (Brady and 

Weil, 1999), and thus, NH4
+
-N in soil is more likely to have a significant 

impact on microbial metabolism than NO3
-
-N in soil. 

          However in general , the positive relationship between values of 

readily available C substrates and in vitro net N-min measured at the plot 

scale demonstrates that readily available C substrates are an important pool 

of readily mineralizable N (Brady and Weil, 1999). Also, the relationship 

between values of NH4
+
-N in soil and all three values of in vitro net N-min 

demonstrates the significant influence of NH4
+
-N on N-min. This latter 

result concurs with findings of other authors who reported that NH4
+
-N had 

a significant effect on microbial populations and associated activities 

(Chantigny et al., 1999; Coyne, 1999, Elsharif, 2007). In particular, the inv- 
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erse relationship between values of NH4
+
-N in soil and microbial 

mineralization of organic N substrates in soil (arginine ammonification) 

suggests that microbial mineralization of organic N substrates in soil may 

be regulated by the pool of inorganic N in soil, in particular, NH4
+
-N.  

 

Overall discussion of regulation of N-min by readily available C 

substrates and inorganic N nutrients 
From the results of this current work, it appears that readily available C 

substrates and NH4
+
-N in soil regulate N-min in soil at two levels. Firstly, 

in addition to being the preferred energy source of the majority of 

microorganisms, readily available C substrates also constitute a pool of 

readily mineralizable N (Brady and Weil, 1999). When soil microorganisms 

use readily available C substrates for energy, mineralized NH4
+
-N in excess 

of the metabolic requirements of soil microorganisms is released to the 

external soil environment, manifested as net N-min. Thus, under readily 

available C-rich conditions, regulation of N-min is, simultaneously, a 

function of the availability of substrates and a function of the availability of 

enzymes necessary to utilise those substrates (Zubay, 1993). This level of 

regulation is reflected in the positive relationship between values of readily 

available C substrates and values of in vitro net N-min (basal 

ammonification and arginine mineralization). 

        The second level of regulation observed in this work involves N 

catabolite repression of microbial mineralization of organic N substrates in 

soil. Microorganisms use preferred, readily available C substrates for 

energy rather than organic N substrates such as arginine, however, the 

majority of microorganisms are also able to use organic N substrates as an 

energy source under conditions of C-limitation (Elsharif, 2007). Under C-

rich conditions, such as in the rhizosphere, soil microorganisms have an 

adequate supply of readily available C substrates that actively repress 

microbial mineralization of organic N substrates in soil, including amino 

acids such as arginine. In this situation, readily available C substrates are 

the preferred metabolite of microorganisms and this form of regulation is 

referred to as C catabolite repression (Zubay, 1993; Campbell, 1999). In 

contrast, the rhizosphere is an N-limited environment. Under conditions of 

N-limitation, it appears that C catabolite repression of enzymatic pathways 

of organic N substrate metabolism may have been overruled which enables 

microorganisms to use organic N substrates as an N source. Lifting of C-
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catabolite repression has been noted Dundon (2006) who reported that C 

catabolite repression of the arginine transamidinase pathway of arginine 

catabolism could be reversed under conditions of N-limitation. Also, under 

C-and N-rich conditions, Cunin et al. (1986) noted that in the presence of a 

good energy source such as glucose, NH4
+
-N represses enzymes of the 

arginine deiminase pathway of arginine catabolism, for example, Bacillus 

licheniformis (Broman et al., 1978, cited in Cunin et al., 1986). This latter 

statement indicates that when preferred energy and N metabolites are 

available in soil namely, readily available C substrates and NH4
+
-N, 

respectively, then soil microorganisms will not use organic N substrates 

such as arginine for either energy or N. Thus, it appears that microbial 

utilisation of arginine is simultaneously controlled by both readily available 

C substrates and NH4
+
-N in soil. Evidence of lifting of C catabolite 

repression of organic N metabolism under conditions of N-limitation 

(Friedrich and Magasanik, 1978b, cited in Dundon, 2006) coupled with the 

inverse relationship between values of NH4
+
-N in soil and in vitro net N-

min (arginine ammonification) observed in this study point towards N, or 

more specifically, NH4
+
-N catabolite repression of microbial mineralization 

of organic N substrates in soil. 

Conclusion 

       The results of this study indicate that N-min in soil is regulated at two 

levels. Firstly, the positive relationship between values of in vitro net N-

min (basal ammonification and arginine mineralisation) and readily 

available C substrates in soil demonstrates that N-min is regulated at the 

level of substrate and enzyme availability. Secondly, the inverse 

relationship between values of in vitro net N-min (arginine ammonification) 

and NH4
+
-N in soil demonstrates that microbial mineralization of organic N 

substrates in soil is regulated at the level of N catabolite repression, or more 

specifically, NH4
+
-N catabolite repression.  

       We still know little about the precise factors regulating N-min  in the 

grassland soil and if the available C affect the microbial mineralization of 

OM  . In addition, we do not yet have sufficient information about this roles 

in the regulation and further long period studies will needed. 
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