
This article was downloaded by: [Nanjing Institute of Soil Science]
On: 09 October 2013, At: 00:27
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Compost Science & Utilization
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/ucsu20

Peanut Straw Decomposition Products Promoted by
Chemical Additives and Their Effect on Enzymatic
Activity and Microbial Functional Diversity in Red Soil
Ming Liu a b , Zhongpei Li a b & Xiucai Zhai a
a State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science , Chinese
Academy of Sciences , Nanjing , P. R. China
b Graduate University of Chinese Academy of Sciences , Beijing , P. R. China
Published online: 07 Oct 2013.

To cite this article: Ming Liu , Zhongpei Li & Xiucai Zhai (2013) Peanut Straw Decomposition Products Promoted by Chemical
Additives and Their Effect on Enzymatic Activity and Microbial Functional Diversity in Red Soil, Compost Science & Utilization,
21:2, 76-86, DOI: 10.1080/1065657X.2013.829674

To link to this article:  http://dx.doi.org/10.1080/1065657X.2013.829674

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/ucsu20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/1065657X.2013.829674
http://dx.doi.org/10.1080/1065657X.2013.829674
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Compost Science & Utilization, 21:76–86, 2013
Copyright c© Taylor & Francis Group, LLC
ISSN: 1065-657X print / 2326-2397 online
DOI: 10.1080/1065657X.2013.829674

Peanut Straw Decomposition Products Promoted
by Chemical Additives and Their Effect on Enzymatic

Activity and Microbial Functional Diversity in Red Soil

Ming Liu,1,2 Zhongpei Li,1,2 and Xiucai Zhai1

1State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science,
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ABSTRACT. The objectives of the present study were to determine the promotional effect of chemical
additives on quality of peanut straw decomposition products and to evaluate the influence of the
resulting products on soil biological properties. Straw was mixed with or without chemical additives,
such as iron(II) sulfate (FeSO4), alkali slag, or FeSO4 combined with alkali slag, and decomposed
for 50 days. The decomposition products were used as organic fertilizer and added to red soil for
an incubation experiment. The chemical additives increased total organic carbon (C), total nitrogen
(N), and available N content but decreased the C:N ratios in decomposition products compared to
controls. Adding FeSO4 gave the highest humic acid content (HA, 30.34 g kg−1) and ratio of humic
to fulvic acid (HA/FA, 0.53) and the lowest ratio of HA absorption value at 465 nm to that at 665 nm
(E4/E6, 6.05), suggesting high humification of decomposition products. Application of the resulting
products to soil increased soil urease and invertase activities. BIOLOG analysis showed that microbial
C utilization ability, Shannon–Weaver diversity, and McIntosh evenness indexes were improved by the
organic fertilizer promoted by chemical additives. Principal component analysis indicated that microbial
community structures were also influenced by different amendments in decomposition products. Our
study provides a reference point for acquiring high quality straw compost and improving soil biological
functions by organic fertilizer.

INTRODUCTION

Crop straw is an important organic resource
and represents 1.94 × 103 Mt of total carbon
(C), nitrogen (N), and phosphorus (P) in China
(Li et al. 2003). Peanut is a common dryland
crop and its straw biomass is vast in the red
soil region of subtropical China. However, this
crop residue is commonly discarded or burned

Correspondence to: Zhongpei Li, State Key Laboratory of Soil and Sustainable Agriculture, Institute of
Soil Science, Chinese Academy of Sciences, P.O. Box 821, No. 71, East Beijing Road, Nanjing 210008,
China. E-mail: zhpli@issas.ac.cn

in this region—an obvious resource waste and
a severe environmental problem. Composting is
one approach for utilizing organic residue that
has a long history in China. When composting
is carried out, some additives are also added for
their ability to accelerate decomposition or alle-
viate nutrient loss (Kithome et al. 1999; Mou and
Wang 2008). For instance, Kithome et al. (1999)
discovered that adding zeolites could reduce
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ammonia volatilization in decomposing straw.
Mou and Wang (2008) found that total N and
ammonium N were increased in compost with
the addition of iron(II) sulfate (FeSO4). How-
ever, the effects of additives on quality of com-
post, especially on quality of humic substances
in decomposition products, have rarely been
studied.

When organic fertilizer is applied, soil phys-
ical and chemical changes are often slow and
may not be suitable for evaluating quick shifts
in soil ecosystems. Microbiological properties,
however, are very responsive and can provide
accurate information when slight changes occur
in soil (Dick and Tabatabai 1993). For exam-
ple, soil enzymes as an index of soil microbial
activity were immediately affected by the ad-
dition of organic matter (Albiach et al. 2000;
Crecchio et al. 2004; Tejada et al. 2008).
Albiach et al. (2000) demonstrated that mu-
nicipal solid waste (MSW) compost most en-
hanced soil enzymatic activity compared to
other amendments. Crecchio et al. (2004)
showed a significant increase in dehydroge-
nase, β-glucosidase, urease nitrate reductase,
and phosphatase activities with MSW com-
post in a field experiment. It was also reported
that enzymatic activities in soil amended with
fresh wastes were higher than those in soil
amended with compost during a short incubation
(Pascual et al. 2002). Community level phys-
iological profiles (CLPPs) analysis was also
used to detect rapid changes of soil micro-
bial functional diversity with organic application
(Carrera et al. 2007; Gomez et al. 2006; Nair
and Ngouajio 2012)—organic amendments led
to increases in C utilization ability, richness,
and Shannon–Weaver diversity index (H′) of soil
microorganisms according to BIOLOG analysis
(Gomez et al. 2006). Principal component anal-
ysis (PCA) of the BIOLOG data revealed that
different organic amendments also affected soil
microbial community structure (Gomez et al.
2006; Nair and Ngouajio 2012). The difference
in soil biological properties was assumed to be
due to quality and stability of organic matter
in the different organic amendments (Nair and
Ngouajio 2012; Pascual et al. 2002).

In subtropical China, retention of organic
matter in red soils is low due to abundant wa-

ter and hot conditions. Dryland soil fertility is
low and soil biological functions are relatively
weak in this region. Increasing the retention of
organic input and improving the biological func-
tion in red soils is an urgent problem. In view of
the above, the aim of this study was to (1) de-
termine the promotional effect of chemical addi-
tives, such as alkali slag or FeSO4, on the qual-
ity of peanut straw decomposition products and
(2) analyze changes of enzymatic activity
and microbial functional diversity in red soil
amended with the resulting decomposition prod-
ucts. The practical purpose of this work is to
provide a reference point for improving and uti-
lizing straw compost.

MATERIALS AND METHODS

Tested materials

The test soil was red soil (Udic Ferrisol) de-
rived from quaternary red clay and sampled from
a typical dryland crop field in Yujiang County,
Jiangxi Province in subtropical China (116◦ 55′
30′′ E; 28◦ 15′ 30′′ N). Peanut straw was col-
lected from the same plot after harvest. Total C
and N contents of the straw were 359.86 and
10.95 g kg−1, respectively. Following the re-
search of Mou and Wang (2008), FeSO4 was
selected as one of the chemical additives in this
experiment. Instead of lime, which is commonly
used, alkali slag (from China Petrochemical Cor-
poration, Nanjing Chemical Industrial Co. Ltd.,
Lianyungang Soda Ash Plant) was selected as
another additive for composting. The first reason
for choosing alkali slag was that, similar to lime,
it was alkaline (pH 11.48) and rich in calcium
(179.4 g kg−1). Second, we considered the prac-
tical prospect of resource recycling since alkali
slag is an industrial waste. In addition to calcium,
alkali slag had 79.17 g kg−1 of magnesium (Mg),
0.29 g kg−1 of P, 12.03 mg kg−1 of copper, and
79.47 mg kg−1 of zinc. The decomposing mi-
croorganisms were from a commercial effective
microorganism agent (EM agent; Nanchang Pro-
biotics Biological Technology Co. Ltd., China)
mainly including photosynthetic bacteria, yeast,
lactic acid bacteria, actinomycetes, and Bacillus
spp.
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78 Liu et al.

Straw decomposition experiment

Peanut straw was dried, ground, and sieved
through a 0.42-mm mesh. Of the sieved straw,
80 g was used for preparation of organic fer-
tilizer with the following treatments of three
replicates:

1. Straw mixed with 2% EM agent and no
chemical additive (N);

2. Straw mixed with 2% EM agent and 5%
alkali slag (A);

3. Straw mixed with 2% EM agent and 3%
FeSO4 (F);

4. Straw mixed with 2% EM agent, 5% alkali
slag, and 3% FeSO4 (AF).

The appropriate C:N ratio was 25–35 at the
beginning of composting, thus C:N ratios of the
above mixtures were regulated to 25 by adding
urea. Moisture was maintained at 65%. After 50
d of incubation under ventilation at 30◦C, the re-
sulting decomposition products were collected
and dried or stored at 4◦C for subsequent mea-
surement and experiments.

Soil incubation experiment

Test soil was dried and passed through a 2-
mm sieve. Of sieved soils, 100 g was mixed
with 1% of the above resulting organic fertilizer
(equivalent to 22.5 t ha−1 of compost) with the
following treatments of three replicates:

1. Red soil mixed without fertilizer (CK);
2. Red soil mixed with no chemical-

promoted organic fertilizer (NO);
3. Red soil mixed with 1% alkali slag-

promoted organic fertilizer (AO);
4. Red soil mixed with 1% FeSO4-promoted

organic fertilizer (FO);
5. Red soil mixed with 1% alkali slag com-

bined with FeSO4-promoted organic fer-
tilizer (AFO).

Mixtures were adjusted to 65% of water hold-
ing capacity with distilled water and incubated
in a 250-ml flask. The flasks were put in a growth
chamber in darkness for 90 d at 28◦C, and sam-
ples were collected and measured after 30, 60,
and 90 d of incubation.

Sample measurements and statistical
analysis

The pH of the decomposition products was
determined by the potentiometric method, and
total organic C was determined by the Tyurin
method (Lu 1999). After H2SO4–H2O2 di-
gestion, total N of decomposing matter was
measured by the alkali-hydrolyzation-diffusion
method, and available N by indophenol blue
colorimetry.

Humic substances (HS), humic acid (HA),
and the ratio of HA absorption value at 465 nm
to that at 665 nm (E4/E6) were measured by
the following method. Of air-dried decomposi-
tion products, 5 g was suspended with 25 ml
of 0.1 M Na4P2O7 and 0.1 M NaOH solution
and shaken. The mixture was settled at room
temperature for 16–20 h. After adding 5 ml of
saturated Na2SO4 solution, this HS solution was
filtered for the next analysis. Total C in HS solu-
tion was determined by a Multi N/C R© 3100 ana-
lyzer (Analytik Jena AG, Germany). Then 25-ml
aliquots of HS solution were incubated at room
temperature overnight and filtered. HA solution
was acquired by dissolving the resulting precip-
itate with 0.05M NaHCO3 hot solution. Then
the C content of HA was analyzed by a Multi
N/C R© 3100 analyzer, and E4/E6 were values de-
termined by measuring the absorption value of
HA at 465–665 nm by spectrophotometry.

Urease activity was measured by the indophe-
nol colorimetric method using urea as substrate,
and invertase activity was measured by the 3,
5-dinitrosalicylic colorimetric method using su-
crose as the substrate (Guan 1986). Soil micro-
bial functional diversity was assessed by CLPPs
analysis using 96-well BIOLOG Eco-platesTM

(Biolog Inc., CA, USA). Each 96-well plate con-
tained three replicates of 31 soil C sources and
the water blank control. Of soil samples, 5 g
was suspended in 50 ml of 0.85% NaCl solu-
tion. The mixture was shaken for 30 min and
settled for another 30 min at room temperature.
The supernatant was diluted at 1:20 with NaCl
solution—100-μl aliquots were inoculated into
a 96-well Eco-plate and incubated at 25◦C. Light
absorbance of each well was measured at regular
24-h intervals. Average well color development
(AWCD), H′, and McIntosh evenness index (U)
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TABLE 1. Nutrient changes in peanut straw decomposition products promoted by different
chemical additives

pH TC (g kg−1) TN (g kg−1) AN (g kg−1) C:N

N 8.03 ± 0.22 a 336.82 ± 14.57 a 18.25 ± 1.75 b 2.14 ± 0.44 c 18.46
A 7.88 ± 0.01 a 341.29 ± 5.61 a 23.82 ± 0.77 a 5.74 ± 0.03 a 14.33
F 8.10 ± 0.04 a 359.25 ± 9.47 a 22.03 ± 0.01 ab 2.74 ± 0.37 c 16.31
AF 7.84 ± 0.01 a 370.54 ± 11.74 a 22.04 ± 0.84 ab 4.37 ± 0.02 b 16.81

Note. N: no additive control; A: alkali slag-promoted decomposition products; F: FeSO4-promoted decomposition products; AF: alkali slag
combined FeSO4-promoted decomposition products; TC: total carbon; TN: total nitrogen; AN: available nitrogen; C:N: ratio of TC to TN.
Different letters on each column indicate significant difference at P < 0.05.

were calculated as described by Zhong and Cai
(2007).

Data were analyzed using SPSS 13.0 for Win-
dows (SPSS, Chicago, IL, USA). Significant dif-
ferences among treatments were determined by
one-way ANOVA with Duncan’s multiple range
test method at P < 0.05. Color development
data of BIOLOG was further analyzed by PCA.
Graphics were constructed using Microsoft Of-
fice Excel 2003.

RESULTS AND DISCUSSION

Effect of chemical additives on properties
of straw decomposition products

Effect of Chemical Additives on Nutrient
of Decomposition Products

The pH of all treatments was approximately
7.84–8.10 (table 1)—slightly different to other
studies, which showed pH 8–9 at the end of the
decomposition process (Rajbanshi et al. 1998).
Some studies reported that organic acids accu-
mulated in later stages of composting (Eklind
and Kirchmann 2007; Mathur 1991). Therefore,
lower pH in treatments A or AF might be due to
more production of organic acids.

Compared to the no additive control, chemical
additives increased the total C by 1.3%–10.01%,
total N by 20.7%–30.5%, and available N by
28.0%–168.2% (table 1). The highest content of
total C (370.54 g kg−1) was in treatment AF;
however, the highest total N (24.64 g kg−1) and
available N (5.74 g kg−1) were in treatment A
(table 1). The organic material in straw when

decomposed is transformed to water, mineral
substances, and volatile matter. In the process,
the weight loss of straw caused increases in or-
ganic and mineral nutrients per unit weight in
the decomposition products. The above results
indicated that chemical additives could acceler-
ate the decomposition process and contribute to
nutrient concentration.

The C:N ratio, an indicator of straw decay,
was 14.33–18.36 in all treatments at the end of
the decomposition process (table 1). Generally,
C:N ratios decrease and gradually reach an equi-
librium value, which indicates complete decom-
position of organic matter (Diaz et al. 1993).
Some researchers demonstrated that the C:N
ratio of mature compost is <16 (Chen 1990;
Garcia et al. 1992). In the present study, C:N
ratios of decomposition products promoted by
chemical additives were usually approximately
16. In treatment A, the C:N ratio was 14.33, in-
dicating well-decayed straw.

Effect of Chemical Additives on Characters
of Humic Substances

Structure of HS is considered an indica-
tor of compost maturity (Sequi and Benedetti
1995) and influences nutrient flux and availabil-
ity (Nardi et al. 2002). Total HS, HA, ratio of
humic to fulvic acid (HA/FA), and E4/E6 ra-
tios of decomposition products were also mea-
sured in the present study. When alkali slag was
applied, total HS content was highest—3.7%
higher than in controls (table 2). However, when
FeSO4 was used, the highest HA content (30.34 g
kg−1), highest HA/FA ratio (0.53), and low-
est E4/E6 (6.05) were detected in decomposing
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80 Liu et al.

FIGURE 1. Dynamic changes of urease (A) and invertase (B) activities in red soil amended
with chemical additive-promoted decomposition products. CK: no fertilizer control; NO: no chem-
ical additive-promoted organic fertilizer; AO: alkali slag-promoted organic fertilizer; FO: FeSO4-
promoted organic fertilizer; AFO: alkali slag combined FeSO4-promoted organic fertilizer.
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STRAW DECOMPOSITION PRODUCTS PROMOTED BY CHEMICAL ADDITIVES 81

FIGURE 2. Dynamic changes of average well color development (A), Shannon index (B), and
McIntosh index (C) in red soil amended with chemical additive-promoted decomposition products.
CK: no fertilizer control; NO: no chemical additive-promoted organic fertilizer; AO: alkali slag-
promoted organic fertilizer; FO: FeSO4-promoted organic fertilizer; AFO: alkali slag combined
FeSO4-promoted organic fertilizer. (Continued)
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82 Liu et al.

FIGURE 2. Continued.

matter. Usually, high HA/FA ratios indicate pos-
sible further humification and stabilization of
decomposition products. E4/E6 value is also an
important indicator reflecting the condensation
and aromatization degree of HA (Zucconi et al.
1981). E4/E6 decreases with increasing molecu-
lar weight and with condensing of aromatic rings
(Lguirati et al. 2005). Brunetti et al. (2008) re-
ported that metal ions could catalyze humifica-
tion and contribute to the quality of decomposing
matter. The present results suggested that Mg,
Fe, or other metal ions in alkali slag or FeSO4

not only promoted the humification of decom-
position products but also induced formation of
macromolecular aromatic substance in HA.

Effect of straw decomposition products
on biological properties of red soil

Effect of Straw Decomposition Products
on Enzymatic Activity

Urease is an important enzyme involved in
N cycles (Pascual et al. 1998). In the present

TABLE 2. Characters of humic substances in peanut straw decomposition products promoted by
different chemical additives

HS (g kg−1) HA (g kg−1) HA/FA E4/E6

N 98.58 ± 1.35 ab 23.09 ± 6.88 a 0.31 8.77 ± 1.47 a
A 102.25 ± 1.00 a 30.12 ± 0.57 a 0.42 6.77 ± 1.35 a
F 87.49 ± 3.54 b 30.34 ± 0.99 a 0.53 6.05 ± 0.40 a
AF 92.79 ± 4.12 ab 22.33 ± 1.41 a 0.32 6.10 ± 0.41 a

Note. N: no additive control; A: alkali slag-promoted decomposition products; F: FeSO4-promoted decomposition products; AF: alkali slag
combined FeSO4-promoted decomposition products; HS: humic substances; HA: humic acid; HA/FA: ratio of humic to fulvic acid; E4/E6: ratio
of HA absorption value at 465 nm to that at 665 nm. Different letters on each column indicate significant difference at P < 0.05.
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STRAW DECOMPOSITION PRODUCTS PROMOTED BY CHEMICAL ADDITIVES 83

study, soil urease activity in the AO treatment
was highest and was 83.7%–145% higher than
in other treatments at 30 d (figure 1A). It is gen-
erally acknowledged that organic fertilizer af-
fects soil enzymatic activity directly according
to their composition as well as by stimulation of
soil microbial activity (Goyal et al. 1993; Hat-
tori 1988). For example, sewage sludge amend-
ment contributed many nitrogenated compounds
and raised urease activities in soil (Pascual et al.
2002). AO treatment had the highest total and
available N content of all treatments and possi-
bly explained the relevant high urease activity
in the present study. The results also showed
that urease activities in all treatments increased

to peak value at 60 d but decreased at 90 d.
A high concentration of mineralized NH4

+ in
organic matter was likely to inhibit urease activ-
ity in soils (Garcı́a-Gil et al. 2000). Therefore,
it was assumed that mineralization of decom-
position products and resulting excessive nitro-
genated metabolites led to the decline in urease
activity with incubation in the present study.

Invertase participates in metabolic processes
of soil organic matter. Unlike urease activity,
there was no significant difference in invertase
activities among the different treatments at 30 d.
However, the activities in treatments AO, FO, or
AFO were 35.7%–47.0% higher than in NO at
90 d (figure 2B). It was said that soil invertase

FIGURE 3. Treatment scatter plot (A) and substance loading variables (B) on PC1 and PC2 axes by
principal component analysis of BIOLOG data. CK: no fertilizer control; NO: no chemical additive-
promoted organic fertilizer; AO: alkali slag-promoted organic fertilizer; FO: FeSO4-promoted organic
fertilizer; AFO: alkali slag combined FeSO4-promoted organic fertilizer. The numbers 30, 60, and
90 indicate different numbers of days of incubation. (Continued)
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84 Liu et al.

FIGURE 3. Continued.

activities were related to organic C (Stemmer
et al. 1998). In the present study, products that
included chemical additives had higher contents
of organic C—this would contribute to the higher
enzymatic activity during longer incubations.

Effect of Straw Decomposition on Soil
Microbial Functional Diversity

Similar to the study of Gomez et al. (2006),
AWCD, H′, and U increased with incubation
time for all organic amendments (figure 2). Par-
ticularly, AWCD and U were higher in treatment
AO or FO at 30 and 60 d; however, they were
highest for AFO at 3.8%–350% and 4.1%–126%
higher than in other treatments at 90 d (figures
3A, 3C). H′ was highest in treatment AO and

0.4%–11.6% higher than for other amendments
at 30 d. However, H′ was highest in treatment
NO at 60 and 90 d of incubation (figure 3B).
This convergence in microbial functional diver-
sity with use of different types of organic matter
was also found by Nair and Ngouajio (2012).
This was possibly because different microorgan-
isms grew when different organic matter was
applied (Flieβach and Mäder, 1997).

PCA results showed that principal compo-
nent 1 (PC1) explained 30% and PC2 explained
17% of variation (figures 3A, 3B). Two dis-
tinct groups of substrate utilization were iden-
tified along PC1 and contributed to segregation
of different organic inputs. Specifically, five of
seven amino acids, five of seven carbohydrates,
and five of nine carboxylic acids had original
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loading variables that were significantly corre-
lated with PC1 (data not shown). In other words,
when chemical-promoted products were applied
for more than 60 d, soil microorganisms tended
to use amino acids, carbohydrates, and part of
the carboxylic acids (figures 3A, 3B). However,
using specific substrates, such as L-threonine, D-
mannitol, α-D-lactose 4-hydroxy benzoic acid,
D-glucosaminic acid, α-ketobutyric acid, and
Tween 80, determined the separation of differ-
ent incubation times along PC2 (figures 3A, 3B).
Different composts and incubation times had
obvious impacts on substrate utilization pattern
and soil microbial community structure in other
studies also (Bucher and Lanyon 2005; Nair and
Ngouajio 2012). Bucher and Lanyon (2005) re-
ported different soil microbial communities in
treatments with and without dairy manure. Re-
cently, Nair and Ngouajio (2012) found that mi-
crobial communities were difficult to distinguish
among different treatments initially, but com-
munity structure separated clearly with com-
post or no-compost after a long period. They
also supposed that PCA separation of micro-
bial communities was primarily due to differ-
ences in substrate utilization in their treatments
(Nair and Ngouajio 2012). For instance, the ‘r’
selected bacteria—i.e., those with faster repro-
duction and death under disturbance—were af-
fected by high levels of organic C and N and
grew rapidly with organic amendments (Nair and
Ngouajio 2012). In the present study, quantity
and quality of organic C differed for the dif-
ferent straw decomposition products. Chemical-
promoted products usually had higher contents
of organic C and higher condensation of hu-
mic substances. These factors may have deter-
mined the different growth strategies and de-
velopment of microorganisms in the incubation
experiment.

CONCLUSION

Our results showed that adding chemical ad-
ditives could increase the nutrient content and
promote maturity of peanut straw decomposition
products. Chemical additives, especially FeSO4,
improved the humification and condensation of
the decomposing matter. When the resulting

products were used as organic fertilizer in red
soil they could increase urease and invertase ac-
tivities with incubation. BIOLOG analysis in-
dicated that microbial functional diversity and
community structure were influenced by differ-
ent organic amendments and incubation time.
The present study contributes to improvement
of straw biomass utilization and soil biological
function by optimizing composition of compost.
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