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Abstract: Lignocellulosic materials have a complex physicochemical composition and structure that
reduces their decomposition rate and hinders the formation of humic substances during composting.
Therefore, a composting experiment was conducted to evaluate the effects of different C/N ratios on
lignocellulose (cellulose, hemicellulose and lignin) degradation and the activities of corresponding
enzymes during aerobic composting. The study had five C/N ratios, namely, T1 (C/N ratio of 15),
T2 (C/N ratio of 20), T3 (C/N ratio of 25), T4 (C/N ratio of 30) and T5 (C/N ratio of 35). The results
showed that treatments T3 and T4 had the highest rate of degradation of cellulose and hemicellulose,
while treatment T3 had the highest rate of degradation of lignin. Among the five treatments, treatment
T3 enhanced the degradation of the lignocellulose constituents, indicating a degradation rate of
6.86–35.17%, 15.63–44.08% and 31.69–165.60% for cellulose, hemicellulose and lignin, respectively.
The degradation of cellulose and lignin occurred mainly at the thermophilic and late mesophilic
phases of composting, while hemicellulose degradation occurred at the maturation phase. Treatment
T3 was the best C/N ratio to stimulate the activities of manganese peroxidase, lignin peroxidase,
polyphenol oxidase and peroxidase, which in turn promoted lignocellulose degradation.

Keywords: C/N ratio; aerobic composting; lignocellulose; degradation rate; enzyme activity

1. Introduction

Livestock and poultry management constitute one of the major agricultural activi-
ties in China. Large quantities of agricultural waste are produced every year, including
3.8 billion tons of livestock waste, 900 million tons of crop straw and 120 million tons
of vegetable waste [1]. Most agricultural wastes are not fully utilized, which does not
only increase the amount of waste generated, but also leads to serious environmental
pollution to the atmosphere, water source and soil. In addition, arable lands in China
now face the problem of low fertility and high pollution risk due to organic wastes that
are improperly treated. Meanwhile residues from livestock and poultry contain a large
amount of organic matter, nitrogen, phosphorus, potassium and other nutritional elements.
The inability to transform and use the raw materials would be a “misplaced resources”
due to their enormous quantities and an excellent biomass source for organic fertilizer
production [2]. Aerobic composting is suitable for the conversion of the resources into
stable, harmless and useful compost products [3], which would not only be a solution to
reduce and recycle a large amount of waste, but also reduce environmental pollution [4,5],
with significant economic, social and environmental benefits [6].The formation of humus
during composting is a key indicator for determining the quality of composting products
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and is dependent on the content, type, degree of degradation and humification process
of the lignocellulose materials. Agricultural wastes such as straw contain a large amount
of refractory organics (lignocellulosic materials), which are mainly composed of cellulose
(about 40%), hemicellulose (about 20–30%) and lignin (about 20–30%) [7]. These biopoly-
mers have complex structures that are difficult to decompose, while their degradation is
closely related to the production of humus. Accelerating the degradation of lignocellulose
is considered as key to the rapid maturation of compost [8].

Composting is a biochemical process promoted by enzymes synthesized by microor-
ganisms [9]. The enzymatic reaction process directly reflects the number and activities of
microorganisms [10], while the initial C/N ratio of the compost pile is a vital factor affecting
the efficiency of composting [11,12]. Adjusting the initial C/N ratio of the compost pile to
an optimal level improves microbial activities while reducing the difficulties associated
with substrate decomposition [11]. In the same manner, adjusting the C/N ratio promotes
the degree of humification and enhances the maturity of the compost [13]. Therefore, it
is important to study the effect of different C/N ratios on enzymatic activities and the
underlying mechanisms associated with lignocellulose degradation during composting.
In this study, cow dung and corn straw were used as raw materials to investigate the
effects of different C/N ratios on the degradation of lignocellulose (cellulose, hemicel-
lulose and lignin) and related enzyme activities during aerobic composting, to provide
basis for efficient resource utilization of agricultural waste and industrialized production
of compost.

2. Materials and Methods
2.1. Test Materials

The composting experiment was carried out at the composting factory of Xinhao
Biotechnology Co., Ltd., Baiyin District, Baiyin City, Gansu Province. The study area
has a continental semi-desert climate, which is arid and windy, with large temperature
difference between day and night. The annual average temperature is 8.5 ◦C and the
average temperature from July to August is 28 ◦C. The cow dung and corn straw were
obtained from the dairy and corn farm, respectively, of Xinhao Biotechnology Co. Ltd. The
raw materials were subjected to natural air drying until a constant mass was obtained.
The corn straw was mechanically crushed into small segments of 2–5 cm, while the cow
dung was pressed by hand. Samples were taken from the raw materials and subjected to
physicochemical analysis before composting. The raw materials were spread on a tarpaulin
and thoroughly mixed with distilled water (65 ± 1%) to obtain a uniform mixture. The
basic chemical composition of the tested raw materials are summarized in Table 1.

Table 1. Basic chemical composition of corn straw and cow dung before composting.

Raw
Material

Moisture
Content (%)

Total Organic
Carbon (%)

Total
Nitrogen (%)

Cellulose
(%)

Hemicellulose
(%)

Lignin
(%)

C/N
Ratio

Cow dung 66.57 44.26 2.44 22.98 21.37 9.88 18.14
Corn straw 4.28 49.76 1.01 31.43 26.65 15.3 49.27

2.2. Composting Treatments

The study explored five levels of C/N ratios to investigate their underlying effect
on lignocellulose degradation and enzyme activities during composting of corn straw
and cow dung. All the treatments received the same amount of cow dung; however, the
amount of corn straw was different in each treatment. The C/N ratio of all treatments
was obtained directly from the mixture of corn straw and cow dung, except for the C/N
ratio at 15, which was obtained by adding urea (3.70 kg) to the cow dung. The treatments
were designated as T1, T2, T3, T4 and T5 for C/N ratio at 15, 20, 25, 30 and 35, respectively
(Table 2). Treatments were laid in a completely randomized design with three replicates.
Temperature readings, pile turning and sample collection were manually conducted during
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the period of composting. The piles were turned during periods (day) of high temperature
(>55 ◦C ) and when temperatures were below 35 ◦C. The entire composting period lasted
for 45 days.

Table 2. Treatment description.

Treatment T1 T2 T3 T4 T5

Cow dung (kg) 1000 1000 1000 1000 1000
Corn straw (kg) 3.70 53.29 233.5 512.4 979.6

C/N ratio 15 * 20 25 30 35
* means the C/N ratio was adjusted by 3.70 kg of Urea (46% N).

2.3. Test Sample Collection

The samples were collected on days 0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42 and
45 from five locations within the composting heaps. After stratified sampling, the samples
were evenly mixed and divided into two parts. One part was stored at 4 ◦C for the analysis
of enzyme activity, while the other part was dried, ground and sieved through 1 mm mesh
for the determination of lignocellulosic content.

2.4. Determination Index and Method

During the test, a time frame of 8:00–8:15 a.m., 14:00–14:15 p.m. and 20:00–20:15 p.m.
were used. The thermometer pt14320 was used to measure the temperature at the height
of 30, 60 and 90 cm from the bottom of the composting heaps. Five different points of the
heaped materials were measured with the thermometer and the average values recorded
for analysis. Ambient temperatures of the composting site were also measured. The
pH of the composting materials was measured with pH meter (Shanghai Leici phs-3c,
Shanghai, China), while the content of lignocellulose (cellulose, hemicellulose and lignin)
was determined using the Van der Waals fiber analysis [14]. Lignin peroxidase (LIP) and
manganese peroxidase (MNP) were determined by UV spectrophotometer (Shimadzu
uv-2550, Tokyo, Japan) [15,16], while peroxidase (POD) and polyphenol oxidase (PPO)
were determined by colorimetry [17].

2.5. Calculation Method of Lignocellulose Degradation Rate

Calculation Method of Lignocellulose Degradation Rate

M% = X1/X2 × (1 − X3) × 100 (1)

where, M = lignocellulose content, mg/g; X1 = weight of lignocellulose in the sample, mg;
X2 = sample weight, g; X3 = water content of the sample

Degradation (%) = (M0 − M1)/M0 × 100 (2)

where, M0 is the initial lignocellulose content in the sample (mg/g) and M1 is lignocellulose
content in the sample at a given sampling time (mg/g).

2.6. Data Processing

All measurements were performed in triplicate and the data were processed using
Microsoft Excel 2010 (Microsoft Corporation, Redmond, Washington, DC, USA). The data
were subjected to SPSS software version 22.0 for Windows (IBM Corp., Chicago, IL, USA)
to determine the analysis of variance (ANOVA) between the treatments at 5% probability
level. Differences between the treatment means were separated using Duncan’s multiple
range test.
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3. Results
3.1. Changes in Temperature and pH during Aerobic Composting

The changes in temperature by the different C/N ratios are shown in Figure 1. The
number of days by which the treatments entered a high-temperature period differed
significantly from each other. The number of days by which the treatments entered a
high-temperature period varied significantly from each other. Treatments T2 and T3 had
the highest temperature in the thermophilic phase (>55 ◦C) on the 2nd day of composting,
while treatments T4, T5 and T1 entered the thermophilic phase at the 3rd, 4th and 5th day of
composting, respectively. The duration of the thermophilic phase increased with increasing
C/N ratio, i.e., 3, 10, 19, 19 and 23 days of composting for treatments T1, T2, T3, T4 and
T5, respectively. Treatment T5 had the highest total temperature (2492.0 ◦C), followed by
treatments T4 (2322.8 ◦C), T3 (2252.8 ◦C), T2 (2029.9 ◦C) and T1 (1874.8 ◦C. The temperature
produced by treatment T3 was significantly higher than that of the other treatments, and
the time required to enter the thermophilic period was shorter. For all the treatments, the
temperature was significantly higher than the average atmospheric temperature throughout
the composting period, except for treatment T1, where the temperature was statistically
equal to the average atmospheric temperature from day 42 to day 45 of composting.
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Figure 1. Changes in temperature during composting of corn straw and cow dung under different
C/N ratios.

The pH of each treatment pile differed from the beginning, especially in the first
10 days of composting (Figure 2). The pH of treatments T1 and T2 increased rapidly to 8.96
and 8.94 on the 6th day and was consistently higher than the other treatments throughout
the composting process. Treatments T1 and T2 had their highest pH on the 6th day of
composting, while treatments T4 and T5 had their highest pH on 15th day of composting.
The pH remained constant from the 15th to the 45th day of composting.
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Figure 2. Changes in pH during composting of corn straw and cow dung under different C/N ratios.

3.2. Degradation of Lignocellulose during Aerobic Composting

The degradation rate of the lignocellulose constituents after the entire composting
process was ranked as cellulose > hemicellulose > lignin. The rate of cellulose degradation
differed significantly between the treatments and increased with the duration of composting
(Figure 3). Treatment T3 had the highest cellulose degradation rate (54.4%), followed by
treatments T4 (48.9%), T2 (41.9%), T5 (40.5%) and T1 (39.1%), accounting for 97.3%, 96.8%,
94.5%, 93.5% and 92.0% of the total degradation rate, respectively. There was no significant
difference in cellulose degradation among treatments T1, T2 and T5. With the increase
in C/N ratio, the rate of cellulose degradation also increased and vice versa. The results
further showed that there was no significant difference between treatments T3 and T4, but
the cellulose degradation rate of treatments T3 and T4 were significantly higher than the
other treatments.
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Figure 3. Changes in cellulose degradation rate during composting of corn straw and cow dung
under different C/N ratios.

The rate of hemicellulose degradation varied significantly by the different C/N ratios
(Figure 4). The rate of hemicellulose degradation significantly differed at the maturity
phase (18 to 42 days of composting). The rate of hemicellulose degradation increased with
the duration of composting. Treatment T3 had the highest hemicellulose degradation rate
(66.36%), followed by treatment T4 (64.05%), T5 (63.31%) and T2 (56.32%), while treatment
T1 had the lowest hemicellulose degradation rate (49.35%). As the composting process
increased, the degradation rate of treatments T3 and T4 rapidly increased. At the end of
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composting, the degradation rate of hemicellulose was relatively higher in treatments T3
and T4, increasing by 24.5–44.08% and 7.67–24.61%, respectively.
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Lignin degradation rate was significantly affected by the different C/N ratios and
increased with increasing the duration of composting (Figure 5). The rate of lignin degra-
dation mainly occurred from the thermophilic phase to the maturation stage (9–42 days) of
composting, reaching 93.17–97.01% of the total degradation rate of lignin. Treatment T3
had the highest rate of lignin degradation while treatment T1 had the lowest degradation
rate. There was no significant difference in lignin degradation rate between treatments T4
and T5 throughout the composting period, but they were statistically higher than treat-
ments T1 and T2 from day 18 to day 45 of composting. Relative to the treatments, the
lignin degradation rate was higher with T3. The degradation rate of treatment T3 showed
165.60%, 96.46%, 31.69% and 44.17% increase over T1, T2, T4 and T5, respectively.
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3.3. Changes in Enzyme Activity during Aerobic Composting

Lignin peroxidase (LIP) is a vital enzyme for lignin degradation. The activity of LIP
was significantly affected by the C/N ratio during the composting process (Figure 6). The
LIP activity increased with the duration of the composting process up to a certain point



Horticulturae 2021, 7, 482 7 of 13

and then decreased until the end of the experiment (45 days). The LIP activity under
treatment T3 peaked on day 25 (25.73 U/g), treatments T4 and T5 on day 15 (18.11 and
17.09 U/g, respectively), while treatments T1 and T2 peaked on day 12 (14.32 and 16.00 U/g,
respectively) of composting. Treatment T3 had the highest LIP activity throughout the
composting period, which was significantly different from the other treatments.
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Polyphenol oxidase (PPO) activity varied significantly by the C/N ratio during the
composting period (Figure 7). The trend of PPO activity showed an inconsistent trend
among the treatments and peaked at two different periods (thermophilic phase and mat-
uration phase). The two peaks of PPO activity of treatment T3 occurred on the 15th and
36th day of composting and were 8.32 U/g and 6.17 U/g, respectively. Treatments T4 and
T5 reached their first peak on day 18 (5.98 and 4.77 U/g, respectively) and later on day
36 (4.28 and 3.96 U/g, respectively) of composting. Moreover, the first and second peak
of treatments T1 and T2 occurred on day 12 (3.88 and 4.32 U/g, respectively) and day 33
(2.84 and 3.17 U/g, respectively) of composting. The PPO activity in treatment T3 was
significantly higher than that of the other treatments except on day 0 and day 24, which
had statistically similar PPO activity to treatment T4.
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Manganese peroxidase (MNP) activity was significantly affected by the C/N ratio
during the composting process (Figure 8). The MNP activity increased with the duration
of the composting process up to a certain point and then decreased until the end of
the experiment (45 days). Treatment T3 had the highest MNP activity throughout the
experiment and peaked on day 15 (59.37 U/g) of composting. Treatments T4 and T5
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peaked on day 18, while treatments T1 and T2 peaked on day 12 of composting. On the
12th day of composting, the MNP activity of each treatment was 34.54 U/g, 38.32 U/g,
45.29 U/g, 38.08 U/g and 34.67 U/g, respectively. The activity of MNP in treatments T3,
T4 and T5 increased rapidly and was significantly higher than that observed in treatments
T1 and T2.
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Figure 8. Changes of manganese peroxidase activity during composting of corn straw and cow dung
under different C/N ratios.

Peroxidase (POD) mainly oxidizes organic matter during composting and it was
significantly varied by the C/N ratio during the composting process (Figure 9). Similar to
the MNP activity, POD activity increased with the duration of the composting process up to
a certain point and then decreased until the end of the experiment (45 days). Treatments T3,
T4, and T5 peaked on day 15 of composting (0.82, 0.53 and 0.46 U/g, respectively), while
treatments T1 and T2 peaked on day 12 of composting (0.33 and 0.38 U/g, respectively).
Treatment T3 had the highest POD activity throughout the composting period, while
treatment T1 had the lowest activity throughout the composting period.
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3.4. Correlation Analysis
3.4.1. Correlation Analysis between Enzyme Activity and Lignocellulose Degradation

The relationship between enzyme activity and lignocellulose degradation is shown
in Table 3. Lignin peroxidase showed a significant and positive correlation with the rate
of degradation of cellulose (r = 0.442), hemicellulose (r = 0.288) and lignin (r = 0.403).
Polyphenol oxide correlated positively with the rate of degradation of cellulose (r = 0.436),
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hemicellulose (r = 0.293) and lignin (r = 0.432). In addition, manganese peroxidase showed
a significant and positive relationship with lignin degradation rate (r = 0.219), but an
insignificant and positive correlation with cellulose (r = 0.290) and hemicellulose (r = 0.111)
degradation rates. There was an insignificant and negative correlation between peroxidase
and the rate of degradation of hemicellulose (r = −0.036), while it was positively correlated
with the rates of degradation of cellulose and lignin.

Table 3. The correlation coefficient between enzyme activity and degradation rate of cellulose,
hemicellulose and lignin.

Cellulose Hemicellulose Lignin

Lignin peroxidase (LIP) 0.442 ** 0.288 ** 0.403 **
Polyphenol oxidase (PPO) 0.436 ** 0.293 ** 0.432 **

Manganese peroxidase (MNP) 0.290 0.111 0.219 **
Peroxidase (POD 0.122 −0.036 0.163

Note: ** indicates p < 0.01.

3.4.2. Correlation Analysis between Enzyme Activity, Temperature and pH

The relationship between enzyme activity, temperature and pH is shown in Table 4.
Lignin peroxidase activity showed significant and positive correlation with polyphenol
oxidase (r = 0.916), manganese peroxidase (r = 0.902), peroxidase (r = 0.850), temperature
(r = 0.282) and pH (r = 0.486). There was a significant and positive relationship between
polyphenol oxidase activity and manganese peroxidase activity (r = 0.856), peroxidase
activity (r = 0.843), temperature (r = 0.275) and pH (r = 0.435). Manganese peroxidase
activity was significantly and positively correlated with peroxidase activity (r = 0.855),
temperature (r = 0.472) and pH (r = 0.450). Moreover, peroxidase enzyme activity showed
significant and positive correlation with temperature (r = 0.524), while it was only slightly
correlated with pH (r = 0.147).

Table 4. The correlation analysis of enzyme with temperature, pH and enzyme activity.

Lignin Peroxidase
(LIP)

Polyphenol Oxidase
(PPO)

Manganese Peroxidase
(MNP)

Peroxidase
(POD)

Lignin peroxidase (LIP) –
Polyphenol oxidase (PPO) 0.916 ** –

Manganese peroxidase (MNP) 0.902 ** 0.856 ** –
Peroxidase (POD) 0.850 ** 0.843 ** 0.855 ** –
Temperature (T) 0.282 * 0.272 * 0.472 ** 0.524 **

pH 0.486 ** 0.435 ** 0.450 ** 0.147

Note: * indicates p < 0.05, ** p < 0.01.

4. Discussion
4.1. Effect of C/N Ratio on Temperature and pH in Aerobic Composting

Different initial C/N ratios had different effects on the aerobic composting process.
It was observed that too high or too low C/N ratio prolonged the time required for
the compost piles to reach the thermophilic phase and that the duration of the high-
temperature phase is directly proportional to the initial C/N ratio. The microorganisms that
degrade lignocellulose are mainly thermophilic actinomycetes and thermophilic fungi [18].
Treatments with C/N ratio greater than 25 (T3, T4 and T5) were more conducive to the
degradation of lignocellulose. The temperature produced by treatment T3 was significantly
higher than that of the other treatments due to the increased rate of biochemical reaction
by microorganisms, which concurs with Cárdenas-González et al. [19]. It can be inferred
that an appropriate C/N ratio effectively improves the temperature of the compost pile
and promotes the decomposition of organic matter [20]. The low C/N ratio (T1) delayed
the composting process, which could be attributable to an insufficient amount of carbon
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and nitrogen of the compost pile. According to Ren et al. [21], an insufficient amount of
carbon and nitrogen inhibits microbial growth and activity, resulting in a lower enzymatic
activity in the composting system. However, an excessively high C/N ratio prolongs the
time required by the compost piles to enter the high-temperature phase, which affects the
decomposition of organic matter [22]. This could explain why treatment T3 accelerated the
maturation process of the compost. pH is one of the most important factors affecting the
growth and reproduction of microorganisms. Microbial decomposition ability is strongly
enhanced when the pH of the compost pile is in the range of 7.5–8.5 [23], indicating
that the compost ended its rapid degradation period and entered the maturation period.
Compost piles with a low initial C/N ratio (T1) released large amount of NH3 from the
stockpile, causing the pH of the pile to increase rapidly. This phenomenon slows down
the growth rate of microorganisms and decreases the assimilation of organic nitrogen [24].
The pH values of compost piles with high C/N ratio were within the range required by
microorganisms for growth and reproduction [25].

4.2. Effects of C/N Ratio on Degradation of Lignocellulose and Enzyme Activity in
Aerobic Composting

The degradation rate of the lignocellulosic constituents after the entire composting
process was ranked as follows: cellulose > hemicellulose > lignin. Compared to lignin,
cellulose and hemicellulose were degraded and utilized more efficiently by the microorgan-
isms, which is consistent with previous studies [26,27]. In the early stage of composting,
microorganisms might have used degradable organic substances as sources of energy and
nutrients for their reproduction and growth. In this study, the degradation of cellulose and
lignin mainly occurred during the thermophilic phase and the maturation phase, while
the degradation of hemicellulose occurred mainly in the thermophilic phase. The rate of
degradation of cellulose, hemicellulose and lignin was significantly higher in treatment T3
than in the other treatments, which was due to the adequate carbon and nitrogen content
that met the energy and nutrient requirements of the microorganisms and thus promoted
the degradation of lignocellulose. The degradation rate of lignin was highest in treatment
T3, indicating that the degradation of lignin was influenced by C/N ratio of 25. The
high temperature duration and nitrogen content, which was influenced by the high C/N
ratio, affected the microbial composition and degradation of lignocellulose. This finding is
consistent with previous studies that low nitrogen content facilitates the degradation of
lignocellulose [28]. Eiland et al. [29] postulated that C/N ratio is an important factor that
affects the degradation of lignocellulose. However, an excessively high or low C/N ratio is
not conducive for lignocellulose degradation.

During the composting process, the enzyme activities were in the order: POD < PPO
< LIP < MNP. Compared to the other treatments, the enzyme activity of POD, PPO, LIP
and MNP in treatment T3 was higher than the other treatments throughout the composting
process, indicating that the C/N ratio of 25 was more favorable for the microorganisms to
secrete enzymes through the decomposition of organic matter. Microorganisms need to
assimilate 5 parts of carbon and 1 part of nitrogen to form their body cells, but they can
only absorb and utilize 1 part of carbon when they consume 4 parts of organic carbon. The
ratio of uptake and utilization of carbon to nitrogen by microbes is 25:1 [30]. Therefore,
C/N ratio of 25 is suitable for microbial growth, metabolism and decomposition of organic
matter. This could explain why treatment T3 had the highest enzyme activity throughout
the composting period. The difference in initial C/N ratio differs in the timing of the
activity peaks. The higher the initial C/N ratio of the pile, the longer it takes the enzyme
activity to peak. This is because microorganisms first use the easily degradable organic
matter to ensure growth and reproduction in the compost heap, and then secrete the
appropriate degradative enzymes to break down the lignocellulose. As C/N ratio increases,
microorganisms first consume the excess carbon source through multiple metabolic cycles
until they reach the C/N range suitable for microbial growth and reproduction, and then
secrete secondary metabolites [31]. As the C/N ratio increases, the content of lignocellulose
in the raw materials increases. Throughout the composting process, the degradation of
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lignocellulose mainly occurred at high-temperature and maturation phases, while enzyme
activities increased rapidly in the thermophilic phase (3rd day). This is because organic
matter degradation is dependent on enzymes produced by microorganisms [32], and it
takes time for microorganisms to proliferate, metabolize and produce enzymes to degrade
lignocellulose [33].

During composting, microorganisms degrade organic matter and further convert
it into humus by secreting various enzymes. The ability of microorganisms to decom-
pose and metabolize organic matter depends on enzyme activity. Enzyme reaction is
a comprehensive and complex biochemical process [34]. The increase in the activity of
lignin peroxidase (LIP) and polyphenol oxidase (PPO) correlated with the degradation of
lignocellulose under different C/N ratios composting (Table 3). Manganese peroxidase
(MNP) participated only in the degradation of lignin, which is consistent with the study
by Wang [35] who documented that MNP is a key functional enzyme for phenolic lignin
degradation. However, the proportion of different enzyme components directly affects
lignin degradation, resulting in changes in the correlation between enzyme activity and
lignin degradation [36]. The correlation between the activity of peroxidase (POD) and
the degradation of lignocellulose did not reach a significant level because the enzyme
POD cannot degrade lignocellulose and other organic substances, resulting in insignificant
degradation of lignocellulose by the enzyme activity.

5. Conclusions

This study investigated the effects of five levels of C/N ratio on lignocellulose degra-
dation and enzyme activities during composting of corn straw and cow dung. The lignocel-
lulose degradation and enzyme activities were influenced by the duration of composting
and the different C/N ratios of the pile. On average, treatment T3 ensured 55.86%, 50.93%
and 17.09% degradation of cellulose, hemicellulose and lignin, respectively. Relative to the
lignocellulosic constituents, cellulose degradation was highest (39.07–54.35%), followed
by hemicellulose (35.35–50.93%) and lignin (6.13–16.58%). The degradation of cellulose
and lignin occurred mainly in the thermophilic and maturation phases, whereas the degra-
dation of hemicellulose was higher in the maturation phase. The activities of the four
enzymes involved in lignocellulose degradation differed significantly among treatments
and the time required to reach the activity peak. The higher the initial C/N ratio, the longer
it took the enzyme activities to reach their peak. Treatment T3 was the best C/N ratio to
stimulate the activities of manganese peroxidase, lignin peroxidase, polyphenol oxidase
and peroxidase, which in turn promoted lignocellulose degradation.
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