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Abstract

The study, conducted during 2015-16, aimed to evaluate the effectiveness of pit and bed methods in composting selected crop residues and
weed biomass. The waste materials, viz., coconut leaf stalk with leaflets, mixed crop residues, mixed dryland weeds, banana plant and kapok
seed pod without cotton were chosen based on their local availability, decomposition potential and nutrient content. Ten treatments were
tested, incorporating 50 kg of cow dung and 500 g of urea per ton of waste, with and without effective microorganisms at 1 liter per ton. The
composting process was monitored for temperature variations, nitrogen content, carbon content and decomposition efficiency. Composting
efficiency was influenced by factors such as the nature of crop residue, C:N ratio, moisture, temperature and aeration. Results indicated that
the bed method facilitated faster decomposition than the pit method, primarily due to improved aeration, which enhanced microbial activity.
Treatments with Efficient Microorganisms (EM) showed accelerated decomposition and better compost. The findings emphasize the
importance of selecting appropriate composting techniques based on residue characteristics. Efficient composting not only transforms crop
residues into nutrient-rich compost but also improves soil quality, contributing to sustainable agricultural practices. This study provides
insights into optimizing composting methods for effective crop residue management.
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Introduction environmental concerns. Given the rising cost of chemical
fertilizers and the growing emphasis on sustainable farming
practices, there is a compelling need to convert these organic
materials into nutrient-rich composts that can supplement or
partially replace synthetic fertilizers. The transformation of
agricultural and weed residues into organic manures offers a
promising pathway for improving soil health, enhancing
nutrient cycling and reducing input costs. Among various
composting approaches, pit composting is commonly adopted
for its ability to retain moisture and minimize nutrient leaching,
especially in water-scarce regions. In contrast, the bed method
provides better aeration, facilitating enhanced microbial
activity and faster decomposition, making it suitable for areas
with good water availability and space constraints (3).

Composting is an effective method of solid waste management
in which the organic fraction of waste undergoes biological
decomposition under controlled conditions to reach a stable
state. This stabilized compost can be safely handled, stored
and applied to soil without causing environmental harm. With
the increasing accumulation of crop residues and dryland
weeds, improper disposal practices such as burning, contribute
to air pollution and the loss of valuable organic matter.
Recycling these residues through composting offers a
sustainable solution by converting waste into a nutrient-rich
soil amendment, besides improving the soil fertility and
structure. However, conventional composting methods are
often slow, requiring months to achieve full decomposition (1).
India generates over 500 metric tonnes of crop residues The integration of EM into composting practices has
annually, encompassing a wide range of by-products such as further expanded the potential for rapid and efficient
coconut leaf stalks, banana plants, kapok seed pods and breakdown of organic matter (4). These microbial consortia
various weed biomasses from dryland farming systems (2). A accelerate decomposition and improve the nutrient profile of

substantial proportion of these residues remains underutilized ~ the final compost product. Given the diversity and abundance
or is burned, leading to significant nutrient loss and of agricultural residues in India and the need for sustainable
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nutrient sources, this study was undertaken to explore efficient
decomposition methods that can convert locally available
biomass into valuable organic amendments, ultimately
contributing to soil fertility and sustainable crop production.

Materials and Methods

The study considered the pit and bed method of composting in
decomposing selected crop residues and dryland weeds using
EM and urea. The experiment was carried out at the Agricultural
Research Station, Virudhachalam, during 2016-17. Residues of
mixed dryland weeds were utilized for composting. Weed
residues such as Cynodon dactylon (Bermudagrass), Pancicum
repens (Knotgrass) and Amaranthus spp. were utilized. This weed
biomass was chopped into small pieces of 2 to 5 cm in length.
500 kg of residues were utilized for each composting. Effective
microbial (EM) inoculum and urea were added to the compost as
per the treatment schedule. EM was prepared using a traditional
fermentation process. Fresh papaya (500 g) and pumpkin (500 g)
were cut into small pieces after removing their skin. Jaggery (500
g) was dissolved in 20 L of water in a mud pot. A handful of fertile
soil collected from a crop field was added to introduce beneficial
microbes. All the ingredients were thoroughly mixed and the pot
was covered with a white cotton cloth to allow aeration. The
mixture was stirred daily for 15 days to facilitate fermentation.
After the fermentation period, the EM solution was ready for use
in composting.

In order to enhance the composting speed, EM was
applied at 5 L/T and urea at 2 kg/T as per the treatment schedule.
Turning was carried out every 15 days in the bed method of
composting and watering was done on alternate days to
maintain sufficient moisture levels. Pits of 5 x 5 x 5 feet were used
for the pit method of composting. Chopped residues were filled
up to the surface level. Moisture is maintained by sprinkling
water on the pit surface. In both composting, weeds alone were
used as a control to compare the efficiency of different
composting methods (4). The treatment schedule adopted in
this experiment was: T1: Weeds + Urea, T»: Weeds + EM, Ts: Weeds
+Urea + EM and T4: Weeds alone (Control).

The compost temperature was monitored continuously
using dial-type thermometer. Compost samples were collected
at 15-day intervals for up to 75 days and characterized for organic
carbon, nitrogen, phosphorus and potassium. Based on the
carbon and nitrogen content, the C:N ratio of the compost was
calculated.

Results and Discussion
pH

The pH of compost varied across treatments and methods
during the 75 days (Table 1). In the pit method, urea-added
treatments (T: and Ts) showed an initial increase in pH due to
urea hydrolysis and ammonification, followed by a gradual
decline, while EM treatments (T, and Ts) maintained a more
stable pH. The bed method generally recorded slightly higher
and more stable pH values, likely due to better aeration (5). Ts
(Weeds + Urea + EM) consistently showed favourable pH trends
in both methods, indicating enhanced microbial activity and
balanced decomposition. The control (Ts) in both methods
showed minimal variation, reflecting slower natural composting
with minimal chemical transformations. Overall, EM helped
stabilize pH and the bed method was slightly more effective in
maintaining optimal composting conditions (6).

Electrical conductivity

The Electrical Conductivity (EC) of compost showed slight
variations across treatments and composting methods over the
75 days. In the pit method, EC increased gradually in all
treatments, with the highest values recorded in Ts (Weeds + Urea
+ EM), indicating enhanced mineralization and nutrient release
due to combined microbial and urea activity. The EM-only
treatment (T>) showed a steady rise in EC, while the control (T4)
maintained relatively constant and lower EC values. A similar
trend was observed in the bed method, where EC was generally
higher than the pit method, especially in Ts, suggesting better
decomposition and nutrient accumulation under improved
aeration (7). T1 (Weeds + Urea) also showed moderate EC
increases, while T, and T, remained relatively stable. Overall, the
combined use of urea and EM (Ts) led to increased EC in both
methods and the bed method facilitated slightly higher nutrient
release compared to the pit method (Table 2).

Phosphorous content

Phosphorus concentration of the compost increased gradually
throughout the composting period in all treatments, with a
pronounced rise in treatments involving Urea and EM (Table 3).
The highest phosphorus content was recorded in T; (Weeds +
Urea + EM), increasing from 0.45 % to 0.73 % in the pit method
and from 0.46 % to 0.75 % in the bed method. This enhancement
can be attributed to the combined action of urea (which
promotes microbial biomass and activity) and EM (which includes
phosphate-solubilising microbes) that help in converting bulky
organic biomass into nutrient-rich compost by emitting CO, and
other gases during the decomposition process, resulting in P
enrichment (8). In contrast, the control (T.- Weeds alone) showed

Table 1. Periodical changes of pH in chemical composition during the decomposition of weeds under pit and bed method of composting

pH
Treatments Initial 15t day 30* day 45t day 60" day 75 day

Pit method of composting
T1-Weeds + Urea 7.3 7.6 7.6 7.2 7.1 6.9
T2-Weeds + EM 7.1 7.0 7.2 7.2 7.1 7.1
T3 - Weeds + Urea+ EM 7.3 7.5 7.5 7.4 7.2 7.0
T4- Weeds 7.2 7.1 7.2 7.3 7.1 7.0

Bed method of composting
T1-Weeds + Urea 7.5 7.8 7.6 7.5 7.4 7.3
T, - Weeds + EM 7.4 7.3 7.2 7.5 7.4 7.4
T3 - Weeds + Urea+ EM 7.5 7.8 7.8 7.5 7.4 7.3
T4- Weeds 7.2 7.4 7.2 7.4 7.4 7.4
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Table. 2. Periodical changes of EC in chemical composition during the decomposition of weeds under Pit and bed method of composting

Treatments EC(dSm"*)
Initial 15t day 30* day 45 day 60" day 75 day

Pit method of composting
T1-Weeds + Urea 1.39 1.40 1.43 1.41 1.40 141
T,- Weeds + EM 1.29 1.30 1.32 1.32 1.34 1.35
Ts - Weeds + Urea+ EM 1.30 1.44 1.45 1.45 1.43 1.44
T4- Weeds 1.26 1.26 1.27 1.25 1.28 1.26

Bed method of composting
T1-Weeds + Urea 141 1.42 1.45 1.43 1.41 1.43
T,- Weeds + EM 1.31 1.32 131 1.32 1.33 1.34
Ts - Weeds + Urea+ EM 1.32 1.46 1.45 1.46 1.45 1.46
T4- Weeds 1.28 1.27 1.28 1.26 1.29 1.27

Table. 3. Periodical changes of total phosphorus in chemical composition during the decomposition of weeds under pit and bed method of
composting
Total phosphorus (%)
Treatments Initial 15t day 30t day 45t day 60t day 75t day

Pit method of composting
T:-Weeds + Urea 0.46 0.5 0.56 0.61 0.65 0.67
T.-Weeds + EM 0.46 0.49 0.53 0.58 0.62 0.65
Ts- Weeds + Urea + EM 0.45 0.49 0.55 0.63 0.68 0.73
T4 - Weeds 0.45 0.47 0.5 0.55 0.59 0.61

Bed method of composting
T.-Weeds + Urea 0.47 0.52 0.59 0.64 0.67 0.69
T, - Weeds + EM 0.45 0.49 0.53 0.58 0.62 0.66
Ts- Weeds + Urea + EM 0.46 0.51 0.57 0.65 0.7 0.75
T4 - Weeds 0.45 0.49 0.52 0.57 0.61 0.63

the lowest increase, ranging from 0.45 % to 0.61 % in the pit
method and 0.45 % to 0.63 % in the bed method, due to slower
decomposition and limited microbial activity (9). The bed method
showed slightly higher phosphorus content across all treatments
compared to the pit method, likely because of better aeration,
moisture regulation and microbial efficiency in surface-level
composting systems. These findings underline that the synergistic
application of urea and EM, especially in the bed method,
enhances phosphorus mineralization and availability in compost.

Potassium content

The potassium content in compost increased steadily across all
treatments, with higher values observed in the bed method
compared to the pit method (Table 4). Among the treatments, Ts
(Weeds + Urea + EM) consistently recorded the highest
potassium content, reaching 1.02 % in the pit method and 1.11
% in the bed method by the 75" day (10). This indicates that the
combined application of urea and EM enhanced potassium
mineralization, likely due to increased microbial activity and
improved decomposition. In both methods, T:(Weeds + Urea)
and T, (Weeds + EM) also showed moderate increases, while T,
(Weeds only) had the lowest potassium content throughout (11).
The bed method outperformed the pit method overall,
suggesting that better aeration in the bed system facilitated

faster organic matter breakdown and nutrient release. Thus,
combining urea and EM under bed composting conditions
appears to be the most effective strategy for enriching compost
with potassium (12).

Carbon content

Among the pit method of composting, concerning total carbon
content (%), the treatment Weeds + Urea + EM (Ts) recorded a
reduction in carbon content from 42.1 % to 31.9 %, followed by
Weeds + EM (T,) which decreased from 41.8 % to 32.5 %,
compared to Weeds alone (T4) which reduced from 42.0 % to
37.6 % over the 75"day composting period (13). In the bed
method of composting, the treatment Weeds + Urea + EM (T5)
showed a notable reduction in carbon content from 42.0 % to
32.3 %, followed by Weeds + EM (T,) from 41.9 % to 31.9 %,
whereas Weeds alone (Ts) showed a reduction from 42.1 % to
38.1 % (14). The initial carbon contents across all treatments
ranged between 41.8 % and 42.2 %, which gradually decreased
by the 75™ day to 33.5 % (T1), 31.9 % (T2), 32.3 % (T3) and 38.1 %
(T4) in the bed method and to 33.2 % (T1), 32.5 % (T2), 31.9 % (Ts)
and 37.6 % (T4) in the pit method, indicating significant organic
matter decomposition during the composting process (15). The
reduction in total carbon content is primarily attributed to
microbial degradation of organic matter, wherein carbon is lost

Table. 4. Periodical changes of total potassium (%) in chemical composition during the decomposition of weeds under pit and bed method of

composting
Treatments Total potassium (%)
Initial 15t day 30t day 45t day 60" day 75 day

Pit method of composting
T.-Weeds + Urea 0.67 0.64 0.72 0.79 0.87 0.91
T2-Weeds + EM 0.69 0.64 0.7 0.77 0.82 0.86
Ts- Weeds + Urea+ EM 0.68 0.66 0.75 0.88 0.95 1.02
Ts4- Weeds 0.69 0.64 0.69 0.74 0.78 0.82

Bed method of composting
T.-Weeds + Urea 0.69 0.74 0.82 0.89 0.97 1.01
T.- Weeds + EM 0.7 0.73 0.79 0.86 0.91 0.95
T3-Weeds + Ureat+ EM 0.69 0.75 0.84 0.97 1.04 1.11
T4 - Weeds 0.68 0.71 0.76 0.81 0.85 0.89

Plant Science Today, ISSN 2348-1900 (online)



BALAJIET AL

as carbon dioxide (CO-) due to microbial respiration, as shown in
Table 5 (16). The addition of urea and EM accelerates microbial
activity, thereby enhancing the rate of organic matter
breakdown and resulting in greater carbon loss from the
composting mass (17).

Nitrogen content

Among the pit method of composting, the treatment Weeds +
Urea + EM (Ts) recorded the highest increase in total nitrogen
content from 0.94 % to 1.33 %, followed by Weeds + Urea (T1),
which increased from 0.94 % to 1.27 % (Table 6). The treatment
Weeds + EM (T,) showed an increase from 0.83 % to 1.21 %, while
the Weeds alone (T,) treatment recorded a lower rise from 0.84 %
to 1.16 % by the 75" day of composting (18). In the bed method
of composting, the treatment Weeds + Urea + EM (Ts) exhibited
the highest nitrogen content, increasing from 0.94 % to 1.36 %,
followed by Weeds + Urea (T1) from 0.95 % to 1.33 % and Weeds +
EM (T,) from 0.82 % to 1.25 %. The Weeds alone (T4) treatment
showed a moderate increase from 0.83 % to 1.18 % during the
composting period (19). The observed increase in total nitrogen
content is attributed to the mineralization of organic nitrogen
compounds during decomposition, enhanced microbial activity
and concentration of nutrients as the compost mass reduces (20,
21). Though the residues contain varying nutrient content (22),
the addition of urea contributes directly to nitrogen enrichment,
while EM promote microbial biomass buildup and stabilization

of nitrogen, thereby minimizing nitrogen loss and improving
nitrogen retention in the final compost product (23).

C:Nratio

The C:N ratio gradually declined in both pit and bed methods of
composting across all treatments, reflecting progressive
decomposition (24). In the pit method, the lowest C:N ratio was
observed in T; (Weeds + Urea + EM), reaching 23.98 by the 75%
day, followed by T; (Weeds + Urea) at 26.14 and T, (Weeds + EM)
at 26.86, whileT, (Weeds alone) retained a relatively high ratio of
32.41, indicating slower decomposition (25). Similarly, in the bed
method, T; again recorded the lowest C:N ratio (23.75), followed
by T: (25.19), T2 (25.52) and T4 (32.29). When comparing the two
methods, the bed method of composting showed a slightly
faster reduction in C:N ratio, particularly in the Ts treatment,
suggesting better aeration and microbial activity (26) (Table 7).
The enhanced reduction in C:N ratio with the combined
application of Urea and EM (T3) is attributed to the synergistic
effect of increased nitrogen availability from urea and
accelerated microbial breakdown of organic matter by EM. In
contrast, weeds alone (Ts) decomposed more slowly due to
limited nitrogen and microbial action, thereby maintaining a
higher C:N ratio. Overall, the bed method with Ts treatment
proved most effective for rapid compost maturation (27).

Table 5. Periodical changes in total carbon content (%) during the decomposition of weeds under pit and bed method of composting

Total carbon content (%)

Treatments

Initial 15t day 30* day 45 day 60" day 75% day
Pit method of composting
T1-Weeds + Urea 42.0 40.6 38.4 36.1 34.5 33.2
T2.- Weeds + EM 41.8 40.3 38.3 36.0 34.4 325
Ts- Weeds + Urea+ EM 42.1 40.3 37.9 35.6 33.7 31.9
T4- Weeds 42.0 41.1 40.5 39.7 39.0 37.6
Bed method of composting
T:- Weeds + Urea 42.2 40.8 38.6 36.4 34.8 335
T.- Weeds + EM 41.9 40.1 38.1 36.2 34.1 31.9
Ts- Weeds + Urea+ EM 42.0 40.2 379 35.7 33.9 32.3
T4 Weeds 42.1 41.6 40.9 40.1 39.3 38.1
Table 6. Periodical changes in total N content (%) during the decomposition of weeds under pit and bed method of composting
Treatments _ Total nitrogen content (%)
Initial 15t day 30" day 45 day 60" day 75 day
Pit method of composting
T1-Weeds + Urea 0.94 0.99 1.08 1.14 1.21 1.27
T2-Weeds + EM 0.83 0.87 0.95 1.01 1.09 1.21
Ts- Weeds + Urea + EM 0.94 1.01 1.10 1.19 1.28 1.33
T4- Weeds 0.84 0.87 0.94 0.99 1.07 1.16
Bed method of composting
T:-Weeds + Urea 0.95 1.02 1.11 1.18 1.26 1.33
T.-Weeds + EM 0.82 0.88 0.97 1.04 1.12 1.25
Ts-Weeds + Urea + EM 0.94 1.01 1.10 1.21 1.29 1.36
T4~ Weeds 0.83 0.88 0.93 1.01 1.09 1.18
Table 7. Periodical changes in C:N ratio during the decomposition of weeds under pit and bed method of composting
Treatments Carbon nitrogen ratio
Initial 15t day 30" day 45t day 60 day 75 day
Pit method of composting
T:- Weeds + Urea 44.68 41.01 35.56 31.67 28.51 26.14
T.-Weeds + EM 50.36 46.32 40.32 35.64 31.56 26.86
Ts- Weeds + Urea + EM 44.79 39.90 34.45 29.92 26.33 23.98
T4- Weeds 50.00 47.24 43.09 40.10 36.45 32.41
Bed method of composting
T.- Weeds + Urea 44.42 40.00 34.77 30.85 27.62 25.19
T,- Weeds + EM 51.10 45,58 39.28 34.81 30.45 25.52
Ts-Weeds + Urea + EM 44.68 39.80 34.45 29.50 26.28 23.75
T, - Weeds 50.72 47.27 43.98 39.72 36.06 32.29
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Conclusion

Research on composting using weeds has gained significant
attention due to its potential to improve soil health and mitigate
the environmental impact of agricultural waste. Weeds, often
viewed as a nuisance, actually provide valuable organic matter
and essential nutrients that can be effectively utilized in
composting, The current study on composting weed biomass
using urea and EM under the pit and bed methods highlights
distinct differences influenced by the composting treatments.
Compost temperature increased notably, especially in treatments
involving urea, which stimulated microbial activity. The pit
method generally exhibited higher compost temperatures
compared to the bed method, likely due to limited aeration in the
pit. The chemical composition, including pH, EC, phosphorus,
potassium and carbon content, varied depending on the
composting method and treatment. The bed method maintained
a more stable pH and exhibited higher EC, phosphorus and
potassium levels, likely due to better aeration and microbial
efficiency. The application of urea and EM, especially in the bed
method, significantly enhanced nutrient mineralization and
availability, leading to higher concentrations of nitrogen,
phosphorus and potassium. In conclusion, the combined use of
urea and EM, particularly in the bed method, proved to be the
most effective approach for promoting decomposition, nutrient
enrichment and overall compost quality.
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