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Abstract

An experiment was conducted to evaluate the effect of different composting treatments on the quality of compost prepared from
turmeric leaves at the Agricultural Research Station, Kasabe Digraj, Sangli, Maharashtra, during 2025. Seven treatments, with three
replications, were evaluated in a Completely Randomised Design (CRD). Turmeric leaves were composted with FYM, MPKV
decomposing culture, Pusa Decomposer and nutrient amendments (urea and SSP), separately and in combinations. Mature compost
was analysed for moisture, pH, electrical conductivity, total organic carbon, C:N ratio, nitrogen, phosphorus, potassium, sulphur,
iron, manganese, zinc and copper. Significant differences among treatments were recorded for moisture, EC, TOC, C:N ratio and
macro- and micronutrient contents, whereas pH did not differ significantly. The moisture content ranged from 20.11 to 23.57%, EC
from 1.28 to 2.14 dS m™!, TOC from 22.74 to 31.17% and C:N ratio from 13.14 to 19.85. Treatment T- (turmeric leaves + FYM +
Pusa Decomposer + urea + SSP) recorded the highest N (1.73%), P (0.58%), K (2.12%) and S (0.77%) contents, along with Fe
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(3513 mg kg™'), Mn (361.30 mg kg™"), Zn (163.98 mg kg™') and Cu (44.62 mg kg™"). The lowest C:N ratio (13.14) and shortest
maturity period (78.77 days) were also recorded in T+, whereas T- required the longest period (119.84 days) to reach maturity. All
treatments were within the specified FCO limits for the measured quality parameters. It was concluded that the combined
application of FYM, decomposing culture and nutrient amendments improved the nutrient composition and accelerated the
stabilisation of turmeric leaf compost.

Keywords:  Turmeric leaves; composting; decomposing cultures; nutrient amendments; compost quality; compost maturity; C:N
ratio.

1. Introduction

Turmeric (Curcuma longa L.) is an important spice crop in India and is widely cultivated in Maharashtra. After harvest, a large
quantity of turmeric leaf biomass is generated, which is either allowed to rot in fields, disposed of as agricultural residue or burned.
These leaves contain considerable organic matter and plant nutrients and can therefore be effectively recycled through composting
to produce a stable organic fertiliser (Albagami et al., 2022).

Composting is a biological process in which microorganisms convert agricultural residues into stable organic substances (Mahapatra
et al., 2022). During decomposition, easily degradable materials are broken down first, followed by more resistant fractions,
resulting in a gradual decrease in organic carbon and C:N ratio and stabilisation of the compost. The quality of mature compost
depends on its physicochemical properties and nutrient composition. The levels of major nutrients such as nitrogen, phosphorus,
potassium and sulphur may change during decomposition due to mineralisation and loss of organic carbon (Kalamdhad et al., 2009).
Recent studies indicate that additive selection, microbial inoculation and feedstock characteristics can influence lignocellulosic
degradation, organic-matter transformation and compost maturation (Noor et al., 2024; Wang et al., 2024; El Fels et al., 2024).

The addition of FYM, decomposing cultures and nutrient amendments can influence decomposition and the quality of the final
compost. FYM provides organic matter, nutrients and microorganisms (Qureshi ef al., 2014). The addition of decomposing cultures
helps to break down complex organic materials and may accelerate stabilisation (Game et al., 2016). However, limited information
is available on the quality of compost prepared from turmeric leaves. Recycling such agricultural wastes will certainly have great
significance for agriculture and soil management in the future. There will also be environmental gains, such as the creation of
healthy surroundings and the proper utilisation of all recyclable materials rather than considering them waste materials. Mineral
enrichment has also been associated with improved nutrient composition and C:N characteristics of mature compost, while
decomposer-assisted composting of lignocellulosic shoot residues has shown enhanced nutrient mineralisation and more rapid
decomposition (Shirin et al., 2024; Sumanraj et al., 2026). Although composting approaches for diverse agricultural residues have
been investigated, the response of turmeric leaf biomass to combined FYM, decomposer cultures and nutrient amendments,
particularly in terms of compost quality and maturity, remains insufficiently documented.

Therefore, the present study was conducted to assess the impact of various formulations involving farmyard manure (FYM),
decomposer cultures and nutrients on the quality of compost obtained from turmeric leaves.

2. Material and Methods
2.1 Experimental Site and Design
An experiment was conducted at the Agricultural Research Station, Kasabe Digraj, Sangli, Maharashtra, using a Completely

Randomised Design (CRD) with seven treatments and three replications. Composting beds made of HDPE sheets, with a diameter
of 1.0 m and a height of 1.0 m, were used.

2.2 Compost Preparation and Treatments

Turmeric leaves were chopped into 5—6 cm pieces and used as the principal raw material. FYM was added in an equal proportion to
turmeric leaves wherever applicable. MPKV decomposing culture and Pusa Decomposer were applied at 1 kg t™' of raw material,
while urea and SSP were applied at 8 and 10 kg t', respectively. The treatments comprised turmeric leaves with FYM, MPKV
decomposing culture or Pusa Decomposer, along with combinations involving FYM and nutrient amendments (urea + SSP)
(Table 1).

Table 1. Treatment details

Treatments Composition

Ti Turmeric leaves + FYM

T2 Turmeric leaves + MPKV decomposing culture

Ts Turmeric leaves + FYM + MPKV decomposing culture

Ta Turmeric leaves + FYM + MPKV decomposing culture + Urea + SSP
Ts Turmeric leaves + Pusa Decomposer

T Turmeric leaves + FYM + Pusa Decomposer

T; Turmeric leaves + FYM + Pusa Decomposer + Urea + SSP
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2.3 Sampling and Quality Analysis

Representative samples of mature compost were collected from each treatment and replication and examined for moisture content,
pH, EC, organic carbon content and C:N ratio using standard analytical techniques. Macronutrients such as N, P, K and S and
micronutrients such as Fe, Mn, Zn and Cu were analysed. Nitrogen content was estimated using the Kjeldahl method, whereas
phosphorus and potassium were estimated using colorimetry and flame photometry, respectively. Micronutrients were determined
by Atomic Absorption Spectroscopy (AAS). Cellulose, hemicellulose and lignin contents of turmeric leaves were estimated using
the Van Soest method. The maturity of compost was estimated based on the C:N ratio, which is widely accepted as an indicator of
compost stabilisation. Compost was considered mature when the C:N ratio reached 20:1. The linear interpolation method (Chapra &
Canale, 2015) was used to estimate the exact maturity time in days.

2.4 Statistical Analysis

The data were analysed using a CRD with three replications. Treatment means were compared using the critical difference (CD) at
the 5 per cent level of significance.

3. Results and Discussion
3.1 Initial Characteristics of Raw Materials (Table 2)

Physicochemical and nutritional attributes were recorded for the raw materials used for composting, which included turmeric leaves
and FYM. Turmeric leaves exhibited higher TOC (47.16%), moisture (44.73%) and C:N ratio (35.75), while FYM had a lower C:N
ratio (27.44) and higher concentrations of iron, zinc, copper and manganese, suggesting its suitability as a nitrogen and nutrient
source during the composting process. The concentrations of nitrogen, phosphorus, potassium and sulphur in turmeric leaves were
1.32%, 0.32%, 1.49% and 0.48%, respectively, whereas those in FYM were 0.93%, 0.39%, 0.71% and 0.35%, respectively.
Furthermore, the cellulose, hemicellulose and lignin contents of turmeric leaves were 26%, 34% and 14%, respectively.

3.2 Physico-Chemical Characteristics of Mature Compost
3.2.1 Moisture Content

The moisture content of mature turmeric leaf compost varied from 20.11% to 23.57%. Treatment T7 exhibited the minimum
moisture content (20.11%), similar to T6 (20.66%) and T4 (21.18%). However, the maximum moisture content was observed in
treatment T2 (23.57%). The minimum moisture contents in treatments T7, T6 and T4 might be attributed to a rapid decomposition
rate, microbial heat production and subsequent moisture loss through evaporation. A reduction in moisture content during
composting was also reported by Anand et al. (2023), who observed that moisture content declined progressively during
composting, mainly due to heat generation from microbial activity and increased evaporation during the thermophilic phase.

3.22 pH

The pH of mature turmeric leaf compost ranged from 7.32 to 7.46. The maximum pH was recorded for treatment T2 (7.46),
followed by treatment T5 (7.44) and T1 (7.38), whereas the minimum pH was recorded for treatment T7 (7.32). There were no
significant differences among the treatments in pH. The slightly alkaline pH values in mature compost might have occurred due to
ammonia production during decomposition, followed by ammonia volatilisation, nitrification and humification during composting.
All treatments fell within the FCO standard pH range of 6.5-7.5. The present results are inconsistent with those reported by Yang et
al. (2023), who noted that microbial inoculation promoted an initial rise in pH during active decomposition, followed by
stabilisation in the later stages of composting.

3.2.3 Electrical Conductivity

The electrical conductivity (EC) values of mature compost ranged from 1.28 to 2.14 dS m™. Treatment T2 showed the minimum EC
of 1.28 dS m™!, followed by T5 at 1.30 dS m™, while treatments T7 (2.14 dS m™) and T4 (2.13 dS m™) exhibited the highest EC
values. The high EC values might have resulted from the application of FYM, decomposer culture, urea and SSP in treatments T4
and T7. This might have facilitated greater dissolution of nutrients released during decomposition. Treatments T2 and TS showed
low EC because they were provided only with decomposer culture and turmeric leaves. All treatments met the FCO permissible
limit of less than 4.0 dS m™. Similar findings were reported by Jothimani et al. (2025), who observed a gradual increase in EC
throughout composting, with biomineraliser-treated compost recording higher EC than the control due to accelerated organic matter
degradation and greater availability of soluble nutrients.

3.2.4 Total Organic Carbon

The organic carbon content of mature turmeric leaf compost ranged from 22.74 to 31.17 per cent. T2 recorded the maximum
organic carbon content (31.17%), followed by T5 (30.67%), whereas the minimum was recorded in T7 (22.74%), followed by T4
(23.37%). The comparatively higher carbon content in T2 and TS may be related to the slower breakdown of organic material. The
lower values in T4, T6 and T7 suggest greater utilisation and conversion of carbon during composting, particularly through
microbial utilisation of carbon for energy production where FYM and decomposing cultures were combined with nutrient
amendments. This observation aligns with Varma et al. (2015), who reported that inoculation with Phanerochaete chrysosporium
improved organic matter decomposition, leading to a greater reduction in TOC content, especially due to greater breakdown of
lignocellulosic substrates. The organic carbon content in all treatments remained above the FCO minimum requirement of 14 per
cent.
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Table 2. Initial characteristics of substrate used

Raw Material TOC Moisture  C:Nratio pH(1:10) EC@W@Sm') N P K S Fe Zn Cu Mn Cellulose  Hemicellulose Lignin
(%) (%) (%) (mg kg™ (%)
Turmeric Leaves ~ 47.16 44.73 35.75 - - 1.32 0.32 1.49 0.48 405.60 54.40 19.00  39.04  26.00 34.00 14.00
FYM 25.52 24.13 27.44 6.70 1.89 0.93 0.39 0.71 0.35 2565.00  168.25  37.50  406.75 - — —
Table 3. Physico-chemical properties, nutrient composition and maturity period of turmeric leaves compost
Treatment Moisture pH (1:10) EC TOC (%) C:Nratio TN (%) TP (%) TK (%) TS (%) Fe Mn Zn Cu Days for
(%) (dSm™) (mg kg™ (mg kg™ (mg kg™ (mg kg™)  maturity
T, 22.49 7.38 1.97 26.83 16.17 1.66 0.51 1.89 0.67 2889 312.20 146.10 37.74 107.23
T, 23.57 7.46 1.28 31.17 19.85 1.57 0.46 1.63 0.57 2253 226.97 121.82 2391 119.84
T; 22.48 7.36 2.02 2522 15.03 1.68 0.52 1.95 0.70 3169 323.60 152.80 40.77 95.13
Ty 21.18 7.35 2.13 23.37 13.68 1.71 0.56 2.07 0.73 3374 349.40 160.37 4391 83.02
Ts 23.45 7.44 1.30 30.67 19.17 1.60 0.47 1.75 0.60 2384 238.40 129.20 25.80 115.74
Te 20.66 7.36 2.03 24.24 14.36 1.69 0.54 1.97 0.71 3324 340.70 157.02 42.87 88.84
T, 20.11 7.32 2.14 22.74 13.14 1.73 0.58 2.12 0.77 3513 361.30 163.98 44.62 78.77
SE+ 0.76 0.05 0.03 0.55 0.85 0.02 0.02 0.03 0.01 61.35 6.31 291 0.65 0.77
CD @ 5% 2.33 NS 0.09 1.66 3.06 0.06 0.06 0.08 0.04 186.09 19.14 8.83 1.97 2.34
FCO std. <25.0 6.5-7.5 <4.0 >14.0 <20 >0.5 >0.5 >0.5 - - - <1000 <300 -

Note: TOC = Total Organic Carbon; C:N = Carbon to Nitrogen ratio; TN = Total Nitrogen; TP = Total Phosphorus; TK = Total Potassium; TS = Total Sulphur; Fe = Iron; Mn = Manganese,; Zn = Zinc; Cu = Copper

485



Patil et al.; Int. J. Plant Soil Sci., vol. 38, no. 10, pp. 482-488, 2026, Article no.IJPSS.167600

3.2.5 C:N Ratio

The C:N ratio is considered an important indicator for assessing compost maturity. The C:N ratio varied from 13.14 to 19.85.
Treatment T2 recorded the highest C:N ratio at 120 days of composting (19.85), followed by TS (19.17). In contrast, the lowest C:N
ratio was observed in T7 (13.14), followed by T4 (13.68) and T6 (14.36). The low C:N ratios obtained in treatments T4 and T7
could be due to the presence of nitrogen and phosphorus derived from FYM, urea and SSP, thereby favouring microbial utilisation
of carbon-containing substrates. Similar trends were reported by Dhapate ef al. (2018), who observed a reduction in the C:N ratio
during sugarcane trash composting due to enhanced decomposition by cellulolytic fungal cultures. According to Game et al. (2016),
the C:N ratio continuously decreased with increasing composting time. The inoculated composts exhibited a greater reduction in the
C:N ratio compared with the uninoculated compost. This implies improved compost maturity. A reduction in the C:N ratio to less
than 20 in all treatments shows that the compost attained maturity, as recommended by the FCO standard.

3.3 Nutrient Characteristics of Mature Compost
3.3.1 Macronutrient Content

The major nutrients, viz., nitrogen, phosphorus, potassium and sulphur, in mature compost differed significantly among treatments.
The combined application of FYM, decomposer cultures and nutrient amendments (urea + SSP) resulted in higher nutrient
concentrations compared with treatments receiving individual inputs.

At the end of 120 days of composting, total N, P, K and S varied within ranges of 1.57—1.73%, 0.46-0.58%, 1.63-2.12% and 0.49—
0.77%, respectively. The maximum amounts of total N, P, K and S were observed in treatment T7, which had 1.73%, 0.58%, 2.12%
and 0.77%, respectively. Total N in treatment T7 was followed by T4 (1.71%), T6 (1.69%) and T3 (1.68%). Total P in treatment T7
was comparable with T4 (0.56%), T6 (0.54%) and T3 (0.52%). Likewise, total K (2.12%) and S (0.77%) in T7 were comparable
with T4 (2.07%) and T4 (0.73%), respectively. The lowest amounts of total N, P, K and S were found in T2. The greater nutrient
contents observed in treatments T7 and T4 might be attributed to increased mineralisation and better nutrient availability. FYM
provided additional nutrients, whereas decomposers aided the breakdown of complex organic compounds, and urea and SSP
provided additional amounts of N and P, respectively. Loss of carbon as CO: results in a decrease in the weight of organic matter,
thereby increasing the relative concentration of nutrients. The results are consistent with the findings of Verma et al. (2024), who
observed variations in nutrient contents during the composting of banana plant waste using various microbial inocula. This variation
may be attributed to microbial degradation of organic matter, thereby improving nutrient transformation. Hulage et al. (2025) also
observed an increasing trend in nutrient contents at the maturity stage after composting the biomass of various weeds, which could
be attributed to the mineralisation of organic nutrients.

3.3.2 Micronutrient Content

After 120 days of composting, the micronutrient contents of mature turmeric leaf compost varied significantly among the
treatments. T7 (Turmeric leaves + FYM + Pusa decomposer + urea + SSP) recorded the highest Fe, Mn, Zn and Cu contents, with
values of 3513, 361.30, 163.98 and 44.62 mg kg™, respectively. The Fe (3374 mg kg™), Mn (349.40 mg kg™') and Cu (43.91 mg
kg™) contents in T7 were at par with T4, while the Zn content was at par with T4 (160.37 mg kg™') and Ts (157.02 mg kg™). In
contrast, T> recorded the lowest concentrations of Fe (2253 mg kg™'), Mn (226.97 mg kg™'), Zn (121.82 mg kg™') and Cu (23.91 mg
kg™). The greater micronutrient concentration in T may be attributed to the contribution of FYM and improved mineralisation
during decomposition. Progressive degradation of organic matter and loss of carbon through microbial respiration reduce the
compost mass, thereby increasing the relative concentration of mineral elements. Conversion of organically bound micronutrients
into more available forms and their association with stable organic complexes may further contribute to their accumulation in
mature compost. Similar findings were reported by Kope¢ ef al. (2018), who observed increased Fe, Zn, Cu and Mn contents during
the composting of poultry waste mixed with maize and different additives, which was associated with nutrient concentration and
organometallic interactions during decomposition.

3.4 Maturity Period of Compost

The time required to reach maturity among the various treatments ranged from 78.77 to 119.84 days. Maturity was considered to
have been reached when the C:N ratio reached 20:1. The shortest maturity period was observed in treatment T7 (78.77 days),
followed by treatment T4 (83.02 days). In contrast, the longest duration required to achieve maturity was recorded in treatment T2
(119.84 days). The shorter maturity periods can be explained by better nutrient availability and higher microbial activity in
treatments T7 and T4.

4. Conclusion

The present study revealed that quality compost can be produced from turmeric leaf biomass in combination with FYM,
decomposer inoculants and nutrients. In the current investigation, treatment T (turmeric leaves + FYM + Pusa decomposer + urea +
SSP) produced optimum-quality compost compared with the other treatments, based on its high contents of N, P, K, S and
micronutrients, along with suitable pH, EC, moisture and organic carbon and a lower C:N ratio. All treatments met the standards
specified by FCO for the selected quality attributes. Compost maturity was achieved most rapidly in treatment T, within 78.77 days
of composting, indicating better decomposition and stability. Therefore, the combined application of FYM, Pusa decomposer and
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nutrients in treatment T, produced a stable compost enriched with nutrients, indicating the efficient reutilisation of turmeric leaf
waste biomass as compost.

5. Limitation

This study evaluated compost quality under one experimental setting using seven treatment combinations and selected
physicochemical, macro- and micronutrient indicators. The findings therefore describe the tested composting conditions and should
be interpreted within that experimental scope. Assessment across additional composting cycles, locations, and use conditions would
help establish the consistency of the observed treatment responses.
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