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Every year, more than one million tonnes of animal manure and slurry are 
produced in the Europe, consequently, in the last years the management of 
slurry was become one of the central dairy activities in farms (Fangueiro et 
al., 2014). 

With the amount of slurry applied on the soils as fertiliser every year, there is 
a need for studies to measure the leaching of microbial agents normally 
presents in slurry, because slurry is a potential biohazard capable of 
transmitting infective agents. (Hodgson et al., 2016; Krog et al., 2017).

Introduction 



Introduction 

There are different types of effluents from farming operations including 
untreated slurry (a mixture of manure, urine, split feed, and water), and 
treated slurry that normally is filtered to separate the solid fraction from the 
liquid fraction (Kudva et al., 1998).

The contamination with gastrointestinal pathogenic bacteria is a serious 
public health concern, because exposure to these microorganisms can result 
in severe illnesses (Mead et al., 1999; Cardoso et al., 2012).



➢The aim of this study was to investigate the presence and survival of
Escherichia coli and Enterococcus spp. on liquid fraction of dairy slurry during
the storage with the addition of Biochar, Beneficial microorganisms and the
acidification of slurry.

http://mundoeducacao.bol.uol.com.br/quimica/acido-sulfurico.htmhttp://www.climatetechwiki.org/technology/biochar
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Material and Methods

The cattle slurry used was collected from a dairy farm in Vila Real (Portugal).

A hundred kg of whole slurry (WS) was subjected to solid-liquid separation by 
screeners to obtain two fractions, a liquid (LF) and a solid fraction (SF). 

The LF was preserved at 4 ⁰C in plastic barrels until required. 

The liquid fraction was analysed for the presence of E. coli, Enterococcus spp.,
total coliforms and Salmonella sp., prior to inoculation.



➢Slurry treatment

• The liquid fraction 
obtained was placed in 2L 
Kilner jars. 

• Each jar was filled with 1L 
of LF.

• A total of seven 
treatments were 
considered in this study. 

Material and Methods



It was added 3-5% 
approximately in slurries 
and it was derived from 
wood shavings (2 mm 

diameter) pyrolised in a 
muffle furnace at 900°C. 

The acidification of the 
liquid fractions to pH 5.5, 

were performed by 
addition of concentrated 
sulphuric acid (H2SO4, 

96%).

The addition of Bio Buster 
(Bio Systems Europe®) was 

performed following the 
manufacturer’s 

instructions.

Material and Methods



➢Slurry inoculation - E. coli and Enterococcus spp. 

• We used an isolated colony (which it was characterized as E.coli)  obtained from the 
microbial analysis applied to slurry before the treatments. 

• 1 ml of the culture was inoculated in each treatment.

• E. coli suspension was introduced directly into the jars, except in control jar only with 
LF.

• The jars were kept at 20 ⁰C during the storage.

• The Enterococcus spp. used has already present in slurry.  

Material and Methods



➢Microbiological determination

• Samples for microbiological analysis 
were collected before and during the 
different treatments.

• 2 ml were then placed in a sterile flask 
and immediately transported in a 
cooled (4°C) transport box to the 
microbiology laboratory.

• Upon arrival, 1ml sample were 
immediately diluted in 9 ml sterile 
saline solution (1:10, w/v) and 
processed within 24 h of collection. 

Material and Methods



E. Coli - Brilliance™ E. coli/coliform Selective 

agar 

± 24 hours at 37ªC or ± 24 hours at 44ºC

Results were recorded as cfu/ml.

Enterococcus spp.- Slanetz and Bartley agar

± 24 hours at 37ªC

Results were recorded as cfu/ml.

Material and Methods



Material and Methods

❖Statistical analyses 

• Data from E.coli and Enterococcus plate count were log10 transformed and 
subjected to ANOVA with treatment type as factors using Statistix 10 (Analitycal
Software version 10.0 24/10/2015 Tallahassee, FL).
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Results E.Coli44
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Results Entero
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Results and Discussion

• The different treatments applied to manure according to the different sampling 
dates show statistically significant differences for the CFU/ml.

• There is a marked decrease in CFU/ml, during the three months of storage.

The concentration of faecal indicator microorganisms contained in slurry depend 
on the storage conditions (Hodgson et al., 2016). 



Results and Discussion

• Treatments with acidification have the highest averages of CFU/ml.

Data that corroborate with other studies that test survival and resistance of intestinal 
microorganisms on acid mediums (Conner and Kotrola, 1995; Lin et al., 1996; Presser

et al., 1997). 

Other studies suggested that E.coli survives on ensilage processes based on pH 
reduction (Nyambe et al., 2017). 

According to other studies significant increase of E. coli was observed when slurry was 
applied to grassland via shallow injection, and the decay rates were significantly higher 
for slurry applied to grassland in spring relative to summer and autumn (Hodgson et al., 

2016).



Conclusions

Some of applied treatments may be benefit to improve the nutrient value of the 
slurry and for the control of emissions, for example reducing ammonia 

emissions, but they are not benefit to eliminate E. coli or intestinal 
microorganisms.



Next experiment 

• Test the survival of other bacterial strains

Microbiology methods 

Molecular methods 

https://www.tecmundo.com.br/hd-externo/75185-gravar-dados-mundo-4-gramas-dna-possivel-diz-estudo.htm

http://essaseoutras.xpg.uol.com.br/morfologia-das-bacterias-tipos-e-formatos-de-celulas-procariontes/




