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Abstract: A laboratory incubation study was conducted to determine C and N mineralization pattern of newly
added maize and soybean residue under differently fertilized soil. The soil from three fertilization history were
mixed thoroughly with residues and incubated in the dark at 25°C with 60% field capacity for 90 days. The
treatments comprised up factorial combinations of three types of crop residue (viz., maize residue, soybean
residue and maize + soybean residue) and three soil fertilization history (NPK fertilized, 1/2 (NPK + poultry
manure) fertilized and PM fertilized). The treatments were laid out in completely randomized design (CRD) with
three replications. CO evolution and inorganic N (NH  and NH ) accumulation were measured periodically2 4 3

+ -

through out incubation period. The result showed that, cumulative CO  evolution and N mineralization were2

significantly affected by crop residue type and soil fertilization history. The highest cumulative CO  evolution2

and N release was followed the sequence: soybean > maize + soybean > maize residues in all soils. The
cumulative CO  evolution and N release was higher in PM fertilized soil compared to NPK fertilized and ½ (NPK2

+ PM) fertilized soil. Nitrogen mineralization occurred with the soybean and maize +soybean residue throughout
the study in all soil, whereas maize residues were characterized by N immobilization and mineralization
depending on the fertilization history of the soil. Therfore, it can be concluded that decomposition and nutrient
release of crop residue is a function of biochemical characteristics of the residue and nutrient status of the soil
where added.
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INTRODUCTION Crop residue decomposition and nutrient release from

Crop residue management practices influence characteristic of both crop residue and the soil where the
agricultural sustainability by altering the rate of organic crop residue is incorporated [4, 5]. The N related indices
matter addition, soil physical and chemical properties, or C/N ratios are major principal determinant, however,
which all interact with microbial activity and diversity [1]. other factors such as, cellulose, hemicellulose and lignin
Crop residues are vital resources for the conservation of content also regulate nutrient release dynamics during
soil productivity. Not only are residues the primary decomposition of residues [6]. The rate of decomposition
substrate for the replenishment of soil organic matter, but and N mineralization increases by increasing the quality
they also serve as an important source of plant nutrients of a plant residue [7, 8]. Soil fertilization history or the
[2].  The  most immediate impact of residue application is nutrient status of the soil, where the residue applied, also
on the availability of nitrogen to the subsequent crop as affect decomposition and nutrient release from the added
a consequence of mineralization–immobilization processes crop residue [9, 10, 11]. [12] indicated that net N
[3]. Mineralization of soil organic matter plays a key role mineralization from recently added material was increased
in supplying nutrient elements essential to plant growth. in soil amended with manure than soil amended with
Moreover, N mineralization processes are of great chemical fertilizer. Since the soil fertilization history can
importance in maintaining soil quality and fertility and affect the rate of decomposition and nutrient release of
hence agricultural sustainability. the added crop residue, knowledge about the

the crop residues is affected by the physical and chemical
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decomposition and nitrogen mineralization dynamics of monocropped maize, monocropped soybean and
residues  by  considering the soil fertilization history is intercropped maize + soybean. Plant residues were
essential to quantify the potential benefits of residue washed with running tap water, rinsed three times with
management on soil fertility and crop productivity. distilled water, dried for 72 h at 65 C, then ground and
Therefore, the present work was aimed at evaluating C passed through a 1 mm sieve. Maize and soybean
and N mineralization pattern of maize and soybean residue residues were ground separately to avoid cross
under different soil fertilization history. contamination. For maize + soybean residue treatment, the

MATERIALS AND METHODS Total N and C of the crop residue were determined by

Site Description: The study was conducted in 2015 at the lignin fractions of the residues were determined by
University Putra Malaysia, Soil Science Laboratory detergent methods [18]. Neutral detergent fiber (NDF) was
(UPM), Serdang, Selangor, Malaysia. The area is located determined by boiling 1 g of residues in 100 ml of neutral
at latitude of 3: 02' N, longitude of 101: 42' E and an detergent solution. Acid digestion fiber (ADF) was
altitude of 31 m above sea level. Total annual rainfall was determined by boiling 1 g of residues in 100 ml of acid
approximately 2689 mm with a monthly average of 224 mm. detergent solution. The hemicellulose content was
The minimum and maximum average temperatures were determined based on the difference between the
25.06°C and 32.66°C, respectively. percentage of NDF and ADF. The lignin content was

Soil Sampling and Chemical Analysis: The soil sample ash content was obtained after heating the residues at
(0-30cm depth) was randomly collected from three field 500°C for 3 h in muffle furnace. The cellulose was
plots  that  had  been  fertilized with different fertilizers. calculated by subtracting lignin and ash content from
The soil was dried, ground and sieved (<2 mm) and stored ADF.
(5°C) until the beginning of the experiments. The physico-
chemical properties of the soils, including texture Laboratory Incubation: The laboratory incubation
(percentage of sand, silt and clay), pH, total nitrogen, experiment was conducted at constant humidity and
organic matter content, available phosphorus, temperature. The soil was pre-incubated in plastic
exchangeable K and cation exchange capacity (CEC) were container at 25°C for 7 days with moisture content of 60%
analysed prior to incubation. field capacity (FC) before the start of the experiment. This

The  soil  organic carbon content and total nitrogen pre-incubation period under moist conditions ensured
were determined by dry combustion or Dumas Method that microbial activity was high and adapt to the
[13]. Soil pH was determined using the glass electrode pH laboratory incubation condition [19]. The treatments
meter in a 1:2.5 soil to water ratio  [14] and cation comprised factorial combinations of three type of crop
exchange capacity was measured by ammonium acetate residue (maize residue, soybean residue and maize +
method (NH OAC) by saturating the soil with 1N soybean residue) and three soil fertilization history i.e.4

NH OAC and displacing it with 1N K SO  [15]. NPK fertilized, 1/2 (NPK + poultry manure) fertilized and4 2 4

Exchangeable K was extracted with 1N NH OAc at pH 7 PM fertilized. The treatments were laid out in completely4

and the extract was read using an Atomic Absorption randomized design (CRD) with three replications. The
Spectrophotometer (Perkin-Elmer, Massachusetts, USA). relative quantity of maize and soybean in the maize +
Available phosphorus was determined by the Bray-II soybean mixture was equal. Three containers with soil,
method [16] and determined by an Auto-Analyzer (Lachat but without plant residue, were used as controls. 
instrument, WI, USA). Soil texture was determined by the
pipette method [17]. The textural class was determined Analytical Procedures: The rate of decomposition of crop
using the United States Department of Agriculture residue in the soil was measured by soil respiration or CO
(USDA) soil textural triangle. evolution. A 100 g of pre-conditioned moist soil from

Residue Sampling and Analysis: Maize and soybean crop with 1 g residues. The mixture was incubated in 500 mL
were used for the study. Plant samples/residues were sealed container in the presence of 10 ml 1 M NaOH trap
collected at harvest of different cropping systems: in the dark at 25°C with 60% FC for 1, 3, 7, 15, 21, 30, 45,

residue was mixed after grinding. 

using CHNS LECO analyzer. Cellulose, hemicellulose and

obtained after soaking in 25 mL of 72% H SO  for 3 h. The2 4

2

three different fertilizer regimes were mixed thoroughly
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60, 75 and 90 days. At each sampling period, NaOH was higher N content and lower C:N ratio. A similar
collected and replaced. Three containers without soil and assumption was made by [21] who stated the higher N
plant residue were considered as blanks. The amount of content of groundnut residue was due to the N-fixation
CO -C evolved was determined by titrating 1M NaOH with capacity of the crop. The N content in maize residue was2

1N HCl and phenolphthalein was used as an indicator low (1.18%). The highest C was recorded in maize residue
[20]. The moisture levels in the plastic container were (41.5%) followed by maize + soybean residue (40%) while
checked by measuring weight loss and deionized water the lowest C content was recorded in soybean residue
was added when necessary to maintain constant moisture (37.5%). Similarly, the C: N ratio was lower in soybean
throughout the incubation period. Cumulative CO residues (12.3) followed by maize + soybean residue2

evolution  was  calculated  for  each sampling date as mg (20.6). The highest C:N was recorded in maize residue
C-CO  per kg soil. The cumulative CO  evolution from (35.3). The maize residue having the higher organic carbon2 2

crop residue was calculated as the difference between CO content than soybean residues was expected, since maize2

evolved from the soil containing residue and CO  evolved has a higher straw component at physiological maturity2

from the soil without residue. than soybean [22]. The lowest hemicellulose, cellulose
N mineralization was determined by measuring soil and lignin concentration (17.1, 26.8 and 2.89%,

NH  and NO  at 0, 15, 30, 45, 60, 75 and 90 days of respectively) were observed in soybean residue. In4 3
+ -

incubation.  Soil  NH  and NO  were measured contrast,  maize residue had higher hemicellulose,4 3
+ -

destructively from each treatment and extracted by cellulose and lignin concentration (20.6, 31.9 and 4.37%,
shaking for 30 min with 1 M KCl. The soil KCl suspension respectively) followed by the mixture maize + soybean
was settled for 30 min and the supernatant was filtered. residues.
The NH  and NO  in a soil extract aliquot were then4 3

+ -

analyzed by Auto-Analyzer (Lachat Instrument, Cumulative CO Evolution: The cumulative CO  evolution
Milwaukee, WI, USA). Total mineral N release (Nmin.) was patterns of the incubated soil from different crop residue
the sum of NH  and NO . Net N mineralization (or under different fertilization history of soil are represented4 3

+ -

immobilization) due to the decomposition of crop residues in Fig. 1. During the incubation period the cumulative CO
was obtained by subtracting N mineralization measured in evolution  was  significantly affected by crop residue
the control soil. type, soil fertilization history and the interaction of the

Statistical Analysis: All the measured data were crop residues was high during the first 45 days followed
subjected to analysis of variance (ANOVA) appropriate by a lower rate of decomposition during the rest of
to factorial experiment in CRD. Analysis of variance was incubation period in all soils. The highest decomposition
computed using the SAS (Version 9.4) statistical software rate in the first 45 days might be due to high
program. The Least Significant Difference (LSD) was used concentration of water-soluble C and easily degradable
for mean separation at 0.05% probability levels. compounds and sufficient N for the initial breakdown of
Correlation was also used to determine the relationship crop residues. The result is in line with [23] who reported
between chemical characteristics of residues and soil with that the cumulative CO  evolution was highest during the
C/N mineralization. first 40 days of incubation and decreased afterwards for

RESULTS AND DISCUSSION decomposition in initial period was positively related to C

Chemical Quality Characteristics of Crop Residue: The in line with the work of several authors [4, 7]. The lowest
initial chemical composition of crop residues (maize, decomposition rate in the later stages of decomposition
soybean,  and  maize + soybean) is presented in Table 2. might be due to more recalcitrant compounds such as
There were considerable differences in the initial chemical lignin-encrusted cellulose and other macromolecules were
composition of the crop residues. Among the residues, left [24].
the highest N content was observed in soybean residues At any given time, the cumulative CO  evolution was
containing 3.07% followed by maize + soybean residues significantly greater in crop residue amended soils
with an average N content of 2.15%. The ability of compared to that of non-amended soil in all soil
soybean to fix atmospheric nitrogen contributed to the fertilization  history.  This  might  be due to the availability

2 2

2

two. In general, initially the rate of decomposition of the

2

soil without and with crop residues. The rate of

content which gets mineralized and the present results are

2
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Table 1: Initial physio-chemical properties of the soil used in the experiment (n=3, ±sd)
Soil Fertilization History
-------------------------------------------------------------------------------------------------------------------------------------

Soil Properties NPK 1/2 (NPK + PM) PM
pH 5.40±0.56 6.02±0.65 6.82±0.43
OM (%) 1.79±0.02 2.96±0.04 3.74±0.10
Total N (%) 0.09±0.45 0.17±0.35 0.27±0.05
S (mg/kg) (cmolc/kg) 31.9±0.54 72.6±0.55 69.6±0.98
Available P (mg/kg) 18.5±0.02 25.7±003 36±0.04
Exchangeable K 0.30±0.45 0.36±0.76 0.46±0.35
CEC (cmolc/kg) 14.7±0.95 18.2±1.09 22.7±1.23
Texture Sandy-loam Sandy-loam Sandy-loam
`NPK=inorganic compound fertilizer, PM=poultry manure.

Table 2: Initial chemical properties of maize, soybean and mixture (n=3, ±SD)
Values in unit ±SD Organic C (%) Total N (%) C:N Hemicellulose (%) Cellulose (%) Lignin (%)
Maize residue 41.5± 0.43 1.18±0.03 35.3±1.32 20.6±1.90 31.9±1.97 4.37±0.55
Soybean residue 37. 2 ±0.63 3.07±0.24 12.3±0.74 17.1±2.72 26.8±2.13 2.89±0.74
Maize + soybean residue 40.3±0.64 2.02±0.45 20.6±4.59 18.8±1.49 29.3±2.22 3.47±0.62

Fig. 1: Patterns of cumulative CO  evolution of maize, soybean and maize + soybean residue under (a) NPK fertilized soil,2

(b) 1/2 (NPK +PM) fertilized soil and (c) PM fertilized soil during 90 day incubation period
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of large amounts of resources for microbial activity. incubation period, the total mineral N released was
Addition of crop residues into soil results in a rapid significantly affected by crop residue type, soil
increase in microbial activity and biomass followed by a fertilization history and the interaction of the two.
gradual decrease [24]. This is also in agreement with Nitrogen release from decomposing soybean residues was
previous studies by [25, 26] who reported higher rate of higher compared to maize + soybean, maize residue and
decomposition/CO  evolution in residue amended soil control soil throughout the incubation period. A higher2

compared to non-amended soil. concentration of mineral N in soybean amended soil was
Among crop residue soybean residue decomposed due to low C:N ratio. The crop residue with C:N ratio <20

more quickly and had significantly higher CO  evolution are decomposed rapidly and released more NH  and NO2

during the whole incubation period (day 1 to 90 days), [30]. On the other hand, maize residue released less
whereas maize residue decomposed more slowly and had mineral N compared to soybean residue and mixture of
lower CO  evolution than the soybean residue and mixture maize + soybean residue throughout the incubation2

of maize and soybean residue in all soil fertilization period. This result is in line with Sims (2007) who reported
history. The highest cumulative CO  evolution in soil that N from cereal residue can be released only after 50%2

amended with soybean residues may be due to high levels of the residue has decomposed. Crop residues with
of nutrients, notably N, which hastened the different nutrient content and biochemical quality have
decomposition process. The result is strongly in different decomposition rates and a variable effect on the
agreement with the previous work of [27] who found availability of N in low N soil [31].
highest C mineralization rate with soybean residue. In relation to different soil fertilization history, the
Mixture of maize + soybean residue amended soils had mineral N concentrations were significantly different
significantly higher CO  evolution compared to maize throughout the incubation period. This might be due to2

residue throughout the incubation period, but lower CO the difference in the availability of nutrient and soil OM2

evolution than soybean residue throughout the and pH. The release of N from maize residue
incubation period in all soil fertilization history. decomposition was more strongly affected by the

The rate of decomposition in all crop residues and the fertilization history of the soil than were observed in
mixture of the two were higher in PM fertilized soil than soybean and maize + soybean residue (Fig. 2). In NPK
other soils. The NPK fertilized soil had the lowest fertilized soil, mineral N release from the maize residue
decomposition  rate.  The  highest  content   of  nutrient amended soil was lower than control soil (P<0.001)
(N, P and K) and soil OM in PM fertilized soil contributed throughout the incubation period. Likewise, in 1/2 (NPK
to the high cumulative CO  evolution from the + PM) fertilized soil, the mineral N released from the2

decomposed crop residue. The positive correlation decomposed maize residue were lower than control soil
between cumulative CO  evolution and nutrient until 45 days of incubation. However, in PM fertilized soil,2

availability of the soil confirms this result. Soil nutrients the mineral N released from maize residue was higher than
are the major limiting factor for microbial growth in most control soil throughout the incubation period. In contrast
soils. The microorganisms require P, K, S, Mg, Ca and to maize residue, the mineral N released from soybean and
micronutrients beside C, H, O and N for their new cells. maize + soybean residue amended soil were higher than
When an organic material is added to the soil, control throughout the incubation period in all fertilization
microorganisms can obtain the necessary inorganic history of soil. The mineral N release pattern of soybean
nutrients (N, P, K, S, Ca, etc.) for their growth from the and maize + soybean was little affected by fertilization
already existing nutrients in the soil in plant available history of soil. Among crop residues, soybean residue
forms or from the added organic material itself. This result amended soil resulted in higher release of mineral N
is supported by the review made by [28] who reported throughout the incubation period (day 0 to day 90) in all
that inorganic native N in the soil increased microbial fertilized  soils  followed  by  maize  +   soybean  residue.
respiration, microbial population and N mineralization. In contrast, maize residue amended soil resulted in lowest
Similarly, [29] reported a slow rate of decomposition of release of mineral N throughout the incubation period
barley straw in a sandy soil fertilized with an inorganic (day 0 to day 90) in all fertilized soils. The highest mineral
source. N released was observed from high PM fertilized soil

N-Mineralization: The release of mineral N form soybean mineralization of N from PM fertilized soil can be
and maize + soybean residue under different soil attributed  to  the  highest  availability  of  soil inorganic
fertilization history are shown in Fig. 2. During the N  for the  microbes.  The  result  is in agreement with [32]

4 3
+ -

followed by ½ (NPK + PM) fertilized soil. The highest
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Fig. 2: Patterns of N released from maize, soybean and maize + soybean residue under (a) NPK fertilized soil, (b) 1/2 (NPK
+PM) fertilized soil and (c) PM fertilized soil during 90 day incubation period

who indicated that the manure application history fertilized soils. However, maize residue showed
influences N mineralization. [33] also reported that long- mineralization–immobilization turnover. The reduced N
term manure application increased the potentially mineralization or immobilization by the addition of maize
mineralizable N in the soil. In contrast, the lowest N residue may have occurred because N present in maize
released was recorded from NPK fertilized soil. This might residue was not adequate for microbial activity. This
be due to the low nutrient content of the soil. implies that N availability may control the decomposition

Nitrogen mineralization of the added crop residues of plant residues, particularly those with low N content
was determined on the basis of net N mineralization. The such as maize, when the N requirements of the soil
net N mineralization in soil (Table 3) showed large microorganism are not met by the residue or soil N
differences between residues and soil fertilization history. content. Nitrogen inputs from the decomposing residue
Among crop residues, the highest net N mineralization contribute to meet the N requirements of the  microbes
was observed in soybean residue decomposition followed and they produce a stimulating effect on decomposition.
by maize + soybean decomposition in all fertilized soils. The activity of soil microorganisms depends mainly on
Throughout the incubation period, soybean and maize + the quantity of residues and N availability [34]. The
soybean residue underwent mineralization of N in all strong  net  N  immobilization  after  addition of  high  C/N
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Table 3: Net N mineralization of maize, maize + soybean and soybean residue decomposition under different soil that collected from the different nutrient
management

Net N mineralization (mg/kg soil)
------------------------------------------------------------------------------------------------------------------------------

Residue Soil fertilization history 15 days 30 days 45 days 60 days 75 days 90 days
Maize NPK -10.2 -2.4 -1.9 -0.7 9.2 38.3

½(NPK + PM) -15.4 -1.4 10.3 26.0 66.7 114.7
PM 12.9 29.7 58.7 104.9 128.8 143.2

Maize +soybean NPK 34.5 52.8 83.1 130.2 143.5 224.7
½(NPK + PM) 27.7 94.0 149.2 170.1 209.3 269.4
PM 60.1 129.5 184.8 214.6 279.9 283.6

Soybean NPK 44.2 74.6 174.2 194.8 258.0 304.6
½(NPK + PM) 82.8 143.8 267.7 297.0 388.7 432.1
PM 84.6 164.4 322.6 355.4 412.5 455.8

residues and a strong net N mineralization in crop residue Correlation Between C/N Mineralization and Residual
with low C/N ratios have been reported in previous Initial Characteristics: The relationship between
studies [35, 36]. [37] also reported that net N cumulative CO  evolution and net N mineralization with
mineralization occurs only when N concentration of plant the initial chemical characteristics of maize and soybean
residue is above 2%. This confirms the present result that residues is presented in Table 4. The cumulative CO
soybean residue (N=3.07%) and maize + soybean residue evolution was positively correlated (r =0.91) with N
(N=2.01%) showed net mineralization of N. content at all incubation period. The initial CO  evolution

The increase in N mineralization in maize + soybean rate was positively correlated (r = 0.99) with C contents
residue compared with maize residue might be explained but this relationship was reversed (r =- 0.81) at advanced
by the translocation of N from the nutrient-rich residue of stage of incubation. However, cumulative CO evolution
the soybeans to the nutrient-poor residue of the maize. was negatively correlated with hemicellulose (r = -0.91),
The findings are in accordance with [38] who found that cellulose (r = -0.94) and lignin (r = -0.97) content of the
adding the mixture of residues increased CO  production residue throughout the incubation period. Similarly,2

rates and N mineralization. [39] also observed the cumulative CO  evolution was significantly negatively
difference of residue decomposition when the cereal and correlated (r = -0.98) with C:N ratio throughout incubation
legume were integrated. period. This result is in line with [27] who reported the role

The net N mineralization from maize residue was of quality parameters such as hemicellulose, cellulose and
strongly  affected  by  fertilization  history   of   the  soil. lignin that influence decomposition of crop residues.
In NPK fertilized soil, the maize residue showed initial Similarly, [6] reported that the crop residue with low lignin,
negative values until day 60 then slow mineralization cellulose and hemicellulose contents showed high
between days 60 and 75 and finally a rapid mineralization decomposition or CO  evolution.
between days 75 and 90. In ½ (NPK + PM) fertilized soil, Cumulative N mineralization was strongly and
maize residue showed immobilization in the first 30 days positively correlated (r = 0.95) with crop residue N content
of  incubation  followed  by  a  rapid mineralization until at all incubation periods. This result is in line with
the end of the incubation. On the other hand, in PM previous research [27, 35] who reported the significant
fertilized soil, maize residue showed N mineralization positive correlation between N mineralization and N
throughout the incubation period. N immobilization from content  of  residue.  In  contrast,  net  N mineralization
crop residue with low N can be mitigated by incorporation was negatively correlated with C (r = -0.99), hemicellulose
of the crop residue into high N soil. The present results (r = -0.96), cellulose (r = -0.99)  and lignin (r = -0.81)
supported  this,  when  maize  residue was incorporated content of the residue at all incubation periods. Similarly,
into  the  PM fertilized soil, which was high in fertility net N mineralization was significantly and negatively
level, the N mineralization occurred throughout the correlated (r = -0.97) with C:N ratio throughout incubation
incubation period. Rate of decomposition is slow if the period. The negative correlation of net N mineralization
crop residue is low in N but mineralization of C and N can with C/N ratio of the residues is consistent with [4] who
be stimulated by the addition of supplemental N (native or reported a significant negative relationship between
added) [40]. cumulative C mineralization and the C:N ratio.

2

2

2

2

2

2
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Table 4: Pearson correlation coefficients (r) between residue chemical compositions and cumulative CO  evolution and N mineralization2

Cumulative CO  evolution (mg/kg soil)2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------
Day of incubation C N C:N Hemicellulose Cellulose Lignin

1 0.99* 0.97* -0.99*** -0.97 -0.94 -0.97*
7 -0.85 0.94* -0.99* -0.94 -0.97 -0.97
15 -0.87 0.95* -0.99* -0.95 -0.97 -0.97
21 -0.87 0.95* -0.99* -0.95 -0.97 -0.97
30 -0.85 0.93 -0.99* -0.93 -0.98 -0.97
45 -0.82 0.91 -0.98 -0.91 -0.99 -0.98
60 -0.82 0.91 -0.99 -0.91 -0.99 -0.99
75 -0.82 0.91 -0.98 -0.91 -0.99 -0.99
90 -0.81 0.91 -0.98 -0.91 -0.99 -0.99

Net N mineralization (mg/kg soil)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
C N C:N Hemicellulose Cellulose Lignin

15 -0.99* -0.98* -0.99* -0.97 -0.99* -0.87
30 -0.99* -0.99* -0.99* -0.96 -0.99* -0.89
45 -0.99* -0.95 -0.97 -0.99* -0.99* -0.80
60 -0.99* -0.96 -0.97 -0.99 -0.99* -0.81
75 -0.99* -0.96 -0.98 -0.99 -0.99* -0.81
90 -0.99* -0.97 -0.98 -0.98 -0.99* -0.84

*, **, *** significant level at P< 0.05, 0.001, 0.0001.

Table 5: Pearson correlation coefficients (r) between soil chemical properties and cumulative CO  evolution and N mineralization2

Cumulative CO  evolution (mg/kg soil)2

------------------------------------------------------------------------------------------------------------------------------------------------------------------
Day of incubation pH N (%) OM (%) S (mg/kg) P (mg/kg) K (cmolc/kg) CEC (cmolc/kg)

1 0.99* 0.99* 0.99 0.90 0.99 0.99 0.99*
7 0.98 0.99* 0.99 0.94 0.98 0.97 0.98
15 0.98 0.99* 0.98 0.94 0.98 0.97 0.98
21 0.98 0.99* 0.98 0.94 0.98 0.97 0.98
30 0.98 0.99* 0.99 0.94 0.98 0.97 0.98
45 0.98 0.99* 0.99 0.94 0.98 0.97 0.98
60 0.98 0.99* 0.98 0.94 0.98 0.97 0.98
75 0.98 0.99* 0.98 0.95 0.97 0.96 0.98
90 0.98 0.99* 0.98 0.95 0.97 0.96 0.98

Net N mineralization (mg/kg soil)
------------------------------------------------------------------------------------------------------------------------------------------------------------------
pH N (%) OM (%) S (mg/kg) P (mg/kg) K (cmolc/kg) CEC (cmolc/kg)

15 0.99 0.95 0.99 0.90 0.99* 0.99* 0.99*
30 0.97 0.99* 0.97 0.96 0.96 0.95 0.97
45 0.95 0.99* 0.95 0.98 0.94 0.92 0.95
60 0.97 0.99* 0.97 0.96 0.96 0.95 0.97
75 0.96 0.99* 0.96 0.97 0.95 0.94 0.96
90 0.89 0.95 0.89 0.99 0.88 0.86 0.89*

*, **, *** significant level at P< 0.05, 0.001, 0.0001

Correlation Between C/N Mineralization and Soil available P, exchangeable K and CEC at all incubation
Chemical Properties: The relationship between period. The relationship between cumulative CO

evolution (r = 99) and N mineralization (r =0.95) with total2

the added crop residue with soil chemical properties is N was stronger compared to other chemical properties.
presented in Table 5. The cumulative CO evolution was The positive relationship between decomposition and soil2

positively correlated (r =0.86) with soil pH, OM, total N, nutrient availability was reported by [28]. 

2

cumulative CO  evolution and net N mineralization from
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CONCLUSIONS 5. Rezig, F.A., E.A. Elhadi and M.R. Abdalla, 2014.

Based on the obtained results, crop residue
decomposition varied with the initial biochemical
composition and the soil fertilization history. The residues
with a higher quality (high N content; low lignin, cellulose
and low ratios of C/N) showed high C and N
mineralization rates. In contrast, residues with a greater
C/N ratio and lignin content decomposed more slowly and
mineralized low amount of N. The poultry manure fertilized
soil resulted in increased decomposition and
mineralization of crop residue than inorganic fertilizer
amended soil. The decomposition rate and the net N
mineralization by the end of the incubation were as
follows: soybean > maize + soybean > maize. Findings of
present study recommends that soybean and maize +
soybean residue could be a potential source of mineral N
but for maize residues supplemental addition of mineral or
other nutrient rich organic fertilizers (poultry manure,
soybean residue) would be needed for sustained release
of mineral N. 
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