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Abstract

Chemical stability is one of the key quality control criterion for complex degradable materials with an active
microbial community like compost tea, but largely understudied. A laboratory study was performed to assess the
chemical stability of varying concentrations (0, 2.5, 5, 10, 15, 20, 30, 50 and 100%) of municipal solid waste
(MSW) compost tea stored at different temperatures (4< 10< 22<°and 35<C) and storage time (0, 13, 26 39 and
52 days). A 2-dimension principal component biplot confirmed close relationship amongst total dissolved solids
(TDS), electric conductivity (EC) and salinity while pH was less related and turbidity was isolated. TDS in the
MSW compost tea did not change at a storage temperature of 4°C or 10°C but was significantly (P<0.05)
increased by 4.3% when the storage temperature was raised to 35°C. Also, TDS increased sharply from 93.25
mg/L on day 1 to 111.31 mg/L on day 26 after which it remained unchanged. EC increased by approximately 8%
only when the MSW compost tea was stored at 35°C. The EC on the other hand increased by 19.4% from 131.28
S/cm on day 1 when it peaked on day 26 and plateaued off to day 52. The change in pH was small and ranged
from 7.44 to 7.67. Concentration had the strongest association with TDS, EC, salinity and turbidity and did not
vary with storage time nor temperature. A multilinear regression (Y = aD + BC + yT + k) showed significant
(P<0.05) coefficients for all the independent variables except the coefficients for temperature in the turbidity,
salinity and pH regression models. In conclusion, the chemical stability of the MSW compost tea was dependent
on the storage temperature and storage duration. Chemical stability was reached after 26 days of storage while
cold storage at 4°C or 10°C reduced chemical alteration.
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1. Introduction

Composting is a global strategy for organic waste management. The resultant mature and stable compost is rich
in beneficial microbiome, humic substances such as humic acids, fulvic acids and humins, and non-humic
substances such as micro- and macro-nutrients, plant growth regulators and various macromolecules (Bhat et al.,
2018; Xu et al., 2018). These qualities confer the popularity and the many benefits of compost for agricultural
and environmental applications such as soil quality enhancement, bioremediation and soil erosion control.
Mature and finished compost can be used as it is or extracted for specific uses such as foliar, drench and
hydroponic applications. One such extracted material is water-based extracts of compost commonly referred to
as compost tea, which has recently gained prominence in both organic and conventional agriculture. This has led
to commercial production of different formulations of compost teas and exploitation of its use in agriculture. For
instance, Yu et al. (2019) increased the efficacy of compost tea using microwave irradiation at 400 W for 10 mins.
The efficacies of different formulations of compost teas are well acknowledged and documented. However, it
can be argued that the stability of their physical, chemical and microbiological properties are critical to their
various applications and functions but largely understudied.

Reports showed that compost tea suppressed plant diseases such as fusarium (Fusarium solani) on potatoes
(Solanum tuberosum; Samet et al., 2018); and powdery mildew (Sphaerotheca pannosa) on rose (Rosa spp.;
Seddigh & Kian, 2018). Enhancement of compost tea with specific additives like molasses, fish hydrolysate,
rock dust, soluble kelp and humic acids are developed to target specific groups of beneficial microorganisms to
enhance their proliferation and functions for disease suppression and nutrients mineralization. Additionally, the
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water extraction process makes soluble mineral nutrients, organic acids, plant growth regulators and biochemical
compounds more available in compost tea (Pant et al., 2012). Another important index is the concentration of
hydrogen ion potential (pH), which is an important factor regulating the solubility and availability of nutrients in
media. The acceptable range for optimum microbial activities is between pH 6.0 - 7.5 (Majlessi et al., 2012;
Islam et al., 2016). The totality of these water-soluble compounds can be indiscriminately estimated by
measuring the electric conductivity, total soluble solids, salinity and pH (Martinez-Suller et al., 2010; Abbey et
al., 2013). These chemical indices may vary with the concentration and formulation of the compost tea, the
storage temperature and storage duration. However, information on these influential factors and their relationship
with compost tea chemical indices are limited.

The study by Brohon et al. (1999) demonstrated that soil microbial biomass was progressively reduced when
storage temperature was raised from 4°C to 37 <C. Furthermore, Ingham & Alms (2003) reported that the storage
of compost at 50% moisture content and high temperature of approximately 65<C killed microorganisms present
in compost. These observations suggested that the chemical and microbiological stability of compost tea can be
altered with variations in storage temperature and duration. As such, we postulated that the chemical stability of
MSW compost tea will be reduced at temperatures above room conditions (i.e. >22°C) and prolonged storage.
Therefore, this present study aimed to determine the chemical stability of varying concentrations of MSW
compost tea stored at different temperatures and storage time.

2. Materials and Methods
2.1 Experiment Site

The study was performed at the Biostimulant and Compost Laboratory, Department of Plant, Food, and
Environmental Sciences, Faculty of Agriculture, Dalhousie University. Municipal solid waste compost was
supplied by Fundy Compost Inc., Brookfield, NS, Canada.

2.2 Preparation of Compost Tea

The MSW compost at 35% moisture content was sieved using a 2-mm screen size. The compost tea stock
solution was prepared by adding 100 g of the sieved compost to 2 L of deionized water in an Erlenmeyer flask.
The top of the flask was covered with parafilm and a small hole of about 1-mm diameter was made at the top to
allow aeration. The mixture was stirred for 24 hr at 1100 rpm using a hot plate isotemperature magnetic stirrer
(Fisher Scientific, Toronto, ON, Canada) under room temperature and relative humidity conditions. The stirred
mixture stood for 24 hr to settle before filtering using a NALGENE rapid flow filter with disposable bottle top
filters lined with a polyethersulfone membrane (Fisher Scientific, Toronto, ON, Canada). Compost tea
concentrations of 0, 2.5, 5, 10, 15, 20, 30, 50 and 100% (v/v) were prepared from the stock solution using
deionized water.

2.3 Nutrient Analysis of MSW Compost and Compost Tea

Duplicate samples of 300 g of the MSW compost and 500 mL of the compost tea stock solution were sent to the
Nova Scotia Department of Agriculture (NSDA) Laboratory Services, Truro, NS for nutrients analysis. Total
nitrogen (N) was determined by the AOAC-990.03 combustion method (AOAC, 2003a) using a LECO-Spec
Analyzer (TruSpec® Micro, LECO, MI). The remaining nutrients elements were determined using the
AOAC-968.08 inductively coupled plasma (ICP) spectrometer method (AOAC, 2003b).

2.4 Compost Tea Storage

The individual MSW compost tea concentrations were stored in a 1-L closed glass bottles at four different
storage temperatures i.e. 4°, 10° 22° and 35<C. The 4<C storage was a walk-in cooler (Barr Refrigeration,
Oshkosh, USA); the 10<C and the 35°C storage were growth chambers (model LHT-2103D, Z-Sciences Crop,
Quebec, Canada); and room temperature condition in the laboratory at 22°C. The total storage time was 52 days
from June to August.

2.5 Data Collection

The experimental design was a completely randomized 3-factor design with three sample replications. Triplicate
samples of the individual MSW compost tea treatments were collected for analysis every 13"™-day for 52 days.
These data were potential hydrogen ion concentration (pH), electric conductivity (EC), salinity and total
dissolved solids (TDS) using PCS Testr 35 multimeter (model 35425-10; Oakton, Vernon Hills, USA). Turbidity
was determined using a turbidity meter (model T-100; Oakton Vernon Hills, USA). Both the PCS Testr 35
multimeter and the turbidity meter were calibrated with certified accurate calibration standards before use.
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2.6 Statistical Analyses

The effects of compost tea concentration, storage duration (days) and storage temperature (C) and their
interactions on the chemical indices were examined using a three-way factorial analysis of variance. The analysis
was performed using a General Linear Model procedure in SAS version 9.4 (SAS Institute Inc., North Carolina,
USA). For more statistical power, repeated measures analysis was performed to control for factors that cause
variability between the treatments. A biplot of principal component analysis was performed to determine the
association between the independent and dependent treatments using XLSTAT version 19.1 (Addinsoft, New York,
USA). The data were further explored using descriptive statistics. These were the maximum value, minimum
value, mean value, standard error of the mean and standard deviation to check the validity of the data for
developing multiple linear regression models using SAS. The multiple linear regression model was Y = aD + fC
+ yT + k; where k = intercept, D = storage time, C = MSW compost tea concentration and T = storage
temperature; o, B and y are the coefficients for storage time, MSW compost concentration and storage
temperature, respectively. Correlations amongst EC, pH, TDS, salinity and turbidity were evaluated using
Pearson correlation coefficients in Minitab version 18.3 (Minitab, Inc., State College, Pennsylvania, USA). All
tests were declared significant at P < 0.05.

3. Results and Discussion

Mineral nutrients composition of the municipal solid waste (MSW) compost (Table SA1) used for the present
study falls within the range reported for other compost from similar sources supplied by the manufacturer and
reported in Abbey et al. (2018). The carbon-nitrogen (C:N) ratio of 1.72 and the concentration of the individual
nutrients suggested a nutrient-dense, mature and stable MSW compost. In Canada and most jurisdictions,
irrigation water quality test includes analysis of human disease pathogens such as Escherichia coli, fecal
coliform and Salmonella spp. (Steele & Odumeru, 2004). Escherichia coli and fecal coliform are used to assess
bacteria counts from non-faecal and faecal origins while Salmonella spp. determination is used to assess
contamination in waste water. The concentrations of these pathogens in the MSW compost used for the study
(Table SA1) were found to be below the hazardous level for general irrigation i.e. <1000 MPN/100 mL for faecal
coliform and E. coli. The prepared MSW compost tea stock solution had a pH of 7.4 similar to the solid phase
pH of 7.7. Compost contains nutrients and salts, and the amount of salts and nutrient ions in the liquid phase are
in equilibrium with those in the solid phase (Carmo et al., 2016). We found that the nutrient composition of the
MSW compost tea stock solution was lower than that of the solid phase due to dilution effect as expected (Table
SA2).

The main effects of the MSW compost tea concentration, storage temperature and storage time on total dissolved
solids (TDS), turbidity, electric conductivity (EC), salinity and pH were significant (P<0.05) with two exceptions
(Table 1). That is, non-significant effects were observed for firstly, the MSW compost tea concentration on pH (P
= 0.17); and secondly, the storage time effect on salinity (P = 0.31). None of the 2- or 3-way interaction effects
were significant (P>0.05) apart from the significant (P = 0.03) TDS response to the MSW compost tea
concentration*storage temperature*storage time interaction.

Table 1. Significance of P-values (o = 0.05) from analysis of variance of municipal solid waste compost tea
chemical indices as influenced by concentration, storage temperature and storage time

Source of variation df pH EC TDS Turbidity Salinity
Concentration 8 0.17 <0.0001 <0.0001 <0.0001 <0.0001
Storage time 4 002 0.01 0.009 <0.0001 0.008
Storage temperature 3 0.04 0.01 0.003 0.0004 0.31
Conc*SD 32 011 0.86 0.36 0.19 0.082
Conc*T 24 013 0.89 0.16 0.87 0.1038
SD*T 12 0.08 0.49 0.89 0.73 0.519
Conc*SD*T 9 0.19 0.77 0.03 0.91 0.41

df, degree of freedom; pH, hydrogen ion concentration; EC, electric conductivity; TDS, total dissolved solids;
Conc, municipal solid waste compost tea concentration; SD, storage time; T, storage temperature.

Pearson correlation coefficients also showed that EC, TDS and salinity had strong and positive association (r =
0.97, P<0.05) with the MSW compost tea concentration (Table 2; Fig. SA1). MSW compost tea concentration
association with turbidity was moderate (r = 0.63) but weak (r = 0.24) with pH although they were all significant
(P<0.05). Also, the associations between EC, TDS, turbidity and salinity versus storage time were weak but
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significant (P<0.05) except non-significant (P>0.05) association with pH (r = 0.08). Amongst the MSW compost
tea chemical indices, all the associations were positively significant (P<0.05). The association was strong (r =
0.999) amongst TDS, EC and salinity, but moderate (r = 0.537) for turbidity and weak (r = 0.215) for pH versus
TDS, EC or salinity (Table 2; Fig. SAl). The negative association between variables suggested changes in
opposite directions whereas positive association suggested changes in the same direction. Moreover, turbidity
increased with an increase in MSW compost tea concentration (i.e. positive association) while turbidity was
reduced as time progresses (i.e. negative association) (Table 2). To further elaborate these relationships, a
two-dimension (2-D) principal component analysis (PCA) biplot was used to assess the association amongst the
different variables (Fig.1). The 2-D PCA biplot showed projections of the variables in the factors space (i.e. F1
and F2). The biplot explained approximately 72% of the variations in the dataset. The PCA biplot suggested that
the isolated turbidity was unique as compared to the response variables TDS, EC and salinity which are
chemically related. The concentration of the MSW compost tea had a significantly (P<0.05) strong correlation
with all the response variables but weak for pH. However, the other factors (i.e. temperature and storage time)
had no correlation with the response variables but storage time, which was negatively correlated with turbidity.

Table 2. Pearson’s correlation coefficients for explanatory and response variables of municipal solid waste
compost tea as influenced by concentration, storage temperature and storage time

Variable Conc T SD EC TDS Salinity Turbidity
T 0.000

SD 0.000 0.000

EC 0.973*** 0.039 0.090

TDS 0.974*** 0.040 0.090* 0.999***

Salinity ~ 0.972*** (0.050 0.087* 0.999*** (.999***

Turbidity 0.628* -0.011 -0.464* 0.537* 0.538* 0.537*

pH 0.236* -0.021 0.076 0.215* 0.216* 0.216*  0.264*
Conc, municipal solid waste compost tea concentration; T, storage temperature; SD, storage time; EC, electric
conductivity; TDS, total dissolved solids; pH, hydrogen ion concentration.

Values in bold are different from 0 with a significance level o = 0.05 where ***, ** * gre significant at P<0.001,
P<0.01 and P<0.05, respectively.
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Figure 1. A two-dimensional principal component analysis biplot showing relationships amongst the explanatory
variables municipal solid waste compost concentration (dilution), storage temperature and storage time and the
response variables total dissolved solids (TDS), electric conductivity (EC), salinity, potential hydrogen ion
concentration (pH) and turbidity
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Variations in TDS for the different MSW compost tea concentrations were highly significant (P = 0.0001). As the
concentration of the MSW compost tea was increased from 0% (blank) to 100% (stock), TDS increased linearly
from 38 mg/L to approximately 300 mg/L (Fig. 2A). The source of TDS is decomposed organic matter, humic
and non-humic substances in the solid phase compost. The concentrations of water-soluble components of these
substances determined the TDS values as well as values for turbidity, EC, salinity and pH as reported by Carmo
et al. (2016). As such, it was expected that an increase in the concentration of the MSW compost tea will
increase TDS. However, TDS did not significantly (P>0.05) change when the MSW compost tea was stored at
4°C or 10°C but gradually increased by 2% when the storage temperature was increased to 22°C and by 4.2% at
35°C (Fig. 2B). A highly significant (P = 0.0001) increase of 19.4% in TDS was recorded on day 26, which
remained constant up to day 56 (Fig. 2C). Thus, while different MSW concentrations of the compost tea will
have different TDS values, higher storage temperature (i.e. >10°C) and storage time (i.e. up to 20 days) increased
the dissolution of water-soluble substances in the deionized water used for the preparation of the MSW compost
tea. Microbial and enzymatic activities might have been favored in storage which might have also contributed to
the increased dissolution of water-soluble materials leading to increased EC, TDS and salinity. Further study is
required to examine this effect.
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Figure 2. Total dissolved solids and turbidity of municipal solid waste compost tea as affected by different
concentrations, storage time and storage duration

The pattern of the TDS in Figure 2A-C can be explained by the pattern of MSW compost tea turbidity in Figure
2D-F. An increase in the concentration of the MSW compost tea means high amount of particulate matter and
increased turbidity. It was evident that as the concentration of the MSW compost tea increased from 0 to 100%,
turbidity increased in a consistent curvilinear fashion from negligible (control, deionized water alone) to 359.31
NTU (Fig. 2D). In storage, turbidity was highest at 4°C (i.e. 131.44 NTU) but declined steeply at storage
temperatures >10°C (i.e. 120.49 NTU; Fig. 2E). There was also a rapid decline in turbidity from 309.77 NTU
after day 1 of storage to 53.46 NTU on day 52 (Fig. 2F). It can be surmised that suspended particles coalesced
and precipitated at storage temperatures higher than 4°C to cause more than 8.3% reduction in turbidity.
Furthermore, extended storage time allowed for relatively larger particles to settle and thereby, reduce turbidity
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by approximately 65% at day 13 and 83% at day 52. However, a decline in turbidity only moderately reduced
TDS as suggested by the correlation analysis (Table 2). This observation confirmed that the composition of the
TDS was more than just dissolved particulate matter in the MSW compost tea that later settled in the solution.

The EC value of the MSW compost tea increased linearly at a rate of 2.43 pS/cm per unit increase in percentage
concentration (Fig. 3A). Generally, EC is used to estimate the concentration of ionic substances in solutions
including compost tea (Martinez-Suller et al., 2010; Abbey et al., 2013). According to Islam et al. (2016), EC
values increase with an increase in compost:water ratio from 1:10 to 1:2.5. In the present study, the ionic
substances in the MSW compost tea will include various nutrients, salts and ionized macromolecules which were
expected to increase with an increase in the concentration of the MSW compost tea and higher EC value. EC did
not significantly (P>0.05) change when the MSW compost tea was stored at 4°, 10° and 22°C but rose by
approximately 8% at 35°C (Fig. 3B). There is a linear relationship between EC and temperature and viscosity of
water (Hayashi, 2004), which explains the present finding. An increase in storage temperature could cause a
decrease in viscosity and increase the concentrations and mobility of ions in solution due to dissociation of
molecules (Islam et al., 2016). We found that EC increased from 130 pS/cm on day 1 to 160 pS/cm on day 39 of
storage, and remained constant up to day 52 when the experiment was terminated. Similar results have also been
reported by Kim et al. (2015). In conformity with previous studies by Abbey et al. (2013), we found a strong
linear relationship between TDS, EC and salinity (Table 2). Consequently, the patterns of change in the MSW
compost tea salinity at the varied concentrations, storage temperature and storage time (Figs 3D-F) were similar
to those found for TDS (Figs 2A-C) and EC (Figs 3A-C).
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Figure 3. Electric conductivity and salinity of municipal solid waste compost tea as affected by different
concentrations, storage time and storage duration

The only difference was that while EC was not altered when the MSW compost tea was stored at 4°C, 10°C or
22°C but increased by 4.4% at 35°C (Figs 3B). Also, TDS and salinity were increased by 2.1% and 2.6% at 22°C
or 4.3% and 5.4% at 35°C, respectively (Fig 2B; Fig 3E). Both EC and salinity reached a peak with a respective
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increase of 19.4% and 17.3% from day 1 before plateauing off after day 26.

The pH of the MSW compost tea was significantly (P<0.05) influenced by storage temperature (P = 0.04; Fig.
4A) and storage time (P = 0.02; Fig. 4B), but not concentration (P>0.05) as confirmed by the ANOVA in Table 1
(data not presented). The change in pH was small and ranged from 7.44 to 7.67. The pH of the MSW compost
tea was moderately reduced when stored at 10°C but re-gained the pH when the storage temperature was raised
above 10°C ( Fig. 4A). These moderate changes can possibly, be attributed to the release of ammonia and other
organic acids such as oxalic, citric and malic acids (Majlessi et al., 2012; Islam et al., 2016). The release of these
compounds can be attributed to microbial degradation of organic compounds in the MSW compost tea over time
and under the influence of storage temperature. Additionally, Majlessi et al. (2012) explained that pH change is a
key factor that regulates the solubility and availability of nutrients in growing media and the acceptable pH range
for microorganisms is 6.0 to 7.5. This suggested that the positive association between pH and EC, TDS and
salinity although low (Table 2), can be ascribed to increased nutrients solubility in the MSW compost tea as a
result of microbial activities. Further study is required to examine the microbial effect on these chemical
properties in compost tea.
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The explanatory variables of MSW compost concentration, storage temperature and storage time were used
to predict the outcome of each of the response variables i.e. EC, turbidity, TDS, salinity and pH in a
multilinear regression model (Table 3). The coefficients of intercepts for all the variables in each of the
regression model was highly significant (P<0.05) but not for temperature in the turbidity, salinity and pH models.

Table 3. Multiple linear regression model (Y = aD + BC + yT + k) indicating relationship of chemical indices as
influenced by municipal solid waste compost tea concentration (C), storage time (D) and storage temperature (T)

Response variable Constant Coefficients

k SE « SE ] SE Y SE
Electric conductivity ~ 41.19** 239 0.52** 0.05 3.49** 0.03 0.03* 0.08
Salinity 26.32** 4.6 0.23* 0.1 1.68** 0.06 0.01 0.15
Total dissolved solids 31.23** 2.04 0.33** 0.04 2.44** 0.02 0.20* 0.07
Turbidity 148.4** 11.2 -4.25** 0.24 3.52** (.15 -0.19 0.38
pH 7.42**  0.02 0.001 0.0005 0.002* 0.0003 -0.003 0.00087

a, B, v, k, coefficients of storage time (D), municipal solid waste compost tea concentration (C), storage
temperature (T) and constant, respectively for the regression model; SE, standard error; *, ** indicates statistical
significance at P<0.05 and P<0.001, respectively.
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The MSW compost tea concentration was the only variable with significant (P<0.05) coefficient for the pH
model. It is important to note that the relevance and extent to which a variable contributed to the regression
model was dependent on the significance of the P-value associated with the coefficients. Therefore, a
non-significant coefficient with P>0.05 can be eliminated from the multilinear regression model. A negative
coefficient such as the coefficient for the storage time (i.e. -4.25) in the turbidity model means the explanatory
variable to which the coefficient was affecting have a reducing effect on the response variable. For example,
TDS =0.33D + 2.44C + 0.2T + 31.23 implied an increase in storage duration by 1 day will increase TDS by 0.33
mg/L when the storage temperature (T) and MSW compost tea concentration (C) were kept constant. For pH, the
regression model will be pH = 0.002C + 7.42 since all the other coefficients for D and T were not significant
(P>0.05). Similarly, EC = 0.52D + 3.49C + 0.03T + 41.19; Salinity = 0.23D + 1.68C + 26.32; and Turbidity =
-4.25D + 3.52C + 148.4. These regressions models can be used for future determination of specific chemical
alterations in compost tea.

In conclusion, the chemical quality indices of MSW compost tea can be predicted by the concentration, storage
temperature and storage time. It was found that the chemical stability of compost tea can change with changes in
storage temperature and storage duration until it reaches a peak. The findings suggested that the chemical
stability of the MSW compost tea was reached 26 days after storage and remained constant up to 52 days when
the experiment was terminated. Cold storage at 4°C or 10°C reduced chemical alteration with low EC, TDS,
salinity and pH values. Thus, MSW compost tea could be subjected to higher temperatures, which has the
potential to increase microbial activities and the values of these chemical quality indices before use. However,
storage at lower temperatures will be appropriate to slow down microbial activities and alteration in chemical
composition if the compost tea will not be used immediately. Future investigation on active microbial
composition and their activities is required to fully elucidate their effect on the chemical stability of compost tea.
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Appendix A

Table SAL. Chemical composition of solid phase municipal solid waste compost used for the preparation of the
compost tea stock solution

Compost Parameters Unit Value
pH 7.7
Cation Exchange Capacity meq/100g 48.6
Organic matter % 25.21
Total nitrogen % 1.72
C:N ratio 9:1
Escherichia coli MPN/g dry 6
Fecal Coliform MPN/g dry 6
Salmonella spp. P-A/25g (mL) Negative
Total Ar mgkg™ 7.14
Total Co mgkg™ 7.10
Total Cr mgkg™ 17.75
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Total Cu mgkg™ 50.50
Total Hg mgkg™ 0.11
Total Mo mgkg™ 1.3
Total Ni mgkg™ 14.77
Total Pb mgkg™ 24.25
Total P mgkg™ 681
Total K mgkg™ 2252
Total Mg mgkg™ 839
Total Ca mgkg™ 6676
Total S mgkg™ 125
Total Zn mgkg™ 49.5
Total Mn mgkg™ 68
Total Fe mgkg™ 339
Total Na mgkg™ 592

pH, hydrogen ion concentration; Ar, argon; Co, cobalt; Cr, chromium; Cu, copper; Hg, mercury; Mo,
molybdenum; Ni, nickel; Pb, lead; P, phosphorus; K, potassium; Mg, magnesium; Ca, calcium; S, Sulphur; Zn,
zinc; Mn, manganese; Fe, iron; and Na, sodium.

Table SA2. Chemical composition of municipal solid waste compost tea stock solution used to prepare the
different compost tea concentrations

Parameters Unit Value

pH 7.43
Conductivity mmhos 1.8
Nitrate mg/L 98.4
Ca mgkg™®  78.09
K mgkg® 162.78
Mg mgkg® 14.96
P mgkg®  2.00

B mgkg®  0.62
Cu mgkg® ND

Fe mgkg®  0.10
Mn mgkg® 0.15
Zn mgkg® ND

ND, not detected; pH, hydrogen ion concentration; Ca, calcium; K, potassium; Mg, magnesium; P, phosphorus;
B, boron; Cu, copper; Fe, iron; Mn, manganese; and Zn, zinc.
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Figure SAL. Pearson’s correlation matrix comprising electrical conductivity (EC), hydrogen ion concentration (pH)
total dissolved solids (TDS), salinity (SAL) and turbidity (TURB) of municipal solid waste compost tea
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