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Abstract

Introduction: Undesirable bacterial colonization of farm surfaces affects animal health after weaning. The objective of the study was to test the preventive effects of 
a positive biofi lm formation on the surfaces of piglet facilities on benefi cial fl ora colonization and animal health.

Methods: 494 piglets from two weaning batches (Exp.1 and Exp.2) were allocated in 2 identical rooms. The rooms were sprayed either with water (Control) or a mix 
of selected bacteria strains (LFP) 48 h before the entrance, and again on day 15 in Exp.1, and on days 5, 12, 19, 26, and 33 in Exp.2. The microbiological status of the 
surfaces was assessed on days 0, 5, and 14 and on days -2, 0, 5, 7, and 35 in Exp.1 and 2, using peptone water swabs. Fecal consistency was scored on days 5, 8, 14, 21, 
and 28 on 16 randomly selected piglets per treatment. Statistical analysis was performed in SAS 9.4. Non-parametric tests were used to analyze the microbiological data, 
fecal scores, and death distributions.

Results: There was a signifi cant (P < 0.05) higher load of aerobic bacteria (Lactobacillus spp., Bacillus spp.) in LFP pen surfaces in both experiments. Fecal scores 
were signifi cantly improved on day 8 in Exp.1 (P < 0.01) and on days 9 (P = 0.01) and 28 (P < 0.01) in Exp.2. Digestive disease outbreaks occurred 2 days later in Exp.1 and 
7 days later in Exp.2 in LFP rooms.

Conclusion: spraying a benefi cial fl ora on surfaces may result in a protective positive biofi lm that would help piglets to better deal with the weaning challenges.
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Abbreviations 

C&D: Cleaning and Disinfection; SD: Standard Deviation; 
Exp: Experiment; LFP: Lalfi lm Pro; CON: Control; NE: Net 
Energy; NDF: Neutral Detergent Fiber; ADF: Acid Detergent 
Fiber; ADL: Acid Detergent Lignin; CFU: Colony Forming 
Units; LOD: Limit of Detection; IU: International Units; BW: 
Body Weight; PNDAR: National Program for Agricultural 
Development; EAAP: European Association for Animal 
Production

Introduction

Hygiene and biosecurity are among the main keys to 
reducing the use of antibiotics in animal farming. Continuously, 
new methods for Cleaning and Disinfection (C&D) have been 
evaluated for their effi ciency, water use, and cost to disrupt 
and neutralize undesirable biofi lms [1-3]. However, achieving 
suffi cient reduction in levels of Enterobacteriaceae by C&D 
procedures may be diffi cult [4, 5]. In this context, an emerging 
preventive method is based on the post-disinfection inoculation 
of the environment by benefi cial bacteria to promote a positive 
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microbial environment during the fi rst days of the production 
cycle. A biofi lm is a microbial community attached to a surface. 
It has properties conferring many advantages to bacteria, and 
its level of organization is higher than that of single cells [6]. 
Biofi lm formation is an issue in many industries, such as the 
food industry [7], or farming, where bacterial species with 
biofi lm-forming ability can attach and persist in equipment 
[8], surfaces [9], or eggs [10], becoming a source of disease or 
animal products contamination.

The preventive application of a cocktail of benefi cial 
bacteria on pig farms´ surfaces aims to create a positive biofi lm 
that limits the growth of potential pathogens on the treated 
surfaces. [11] used a bacterial complex (lactic acid bacteria and 
Bacillus subtilis) on the surfaces of farrowing and post-weaning 
rooms and evaluated the impact on digestive health and growth 
[12]. This complex was applied on the surfaces after C&D and 
was repeated regularly during the life cycle of the animals. 
The application promoted better digestive health (assessed 
by fecal score) during the suckling and post-weaning periods. 
Nevertheless, the effect on animals is still to be documented 
and may have some limitations since the product is not directly 
fed to the pigs. Therefore, expected short-term effects may be 
more related to the absence of disease outbreaks or overall 
health improvement instead of performance improvement.

The aims of the present study were to document: 1) the 
potential of the application of a positive and protective fl ora 
based on Bacillus spp. and lactic acid bacteria to secure the 
microbial profi le of farm surfaces, and 2) the risk decrease 
in health issues due to the growth mitigation of harmful 
microorganisms in the farm environment.

Materials and methods 

The study was performed under fi eld conditions using 
the herd of the IFIP experimental farm of Romillé (France) 
approved for animal experimentation (nº 35-245-28). Pigs 
were humanely cared for under the supervision of the herd 
veterinarian. As housing was adequate and the study did 
not involve any specifi c constraint for animals, no specifi c 
submission was required except following guidelines for 
animal care edited by the French Ministry of Agriculture.

A total of 494 (Large White × Pietrain) × (Large White × 
Landrace) female and castrated piglets from two subsequent 
batches were weaned at 28 ± 1 days (mean ± SD) of age, 8.42 
± 1.78 kg and 8.67 ± 1.68 kg in batch 1 and 2, respectively, and 
used in two experiments (270 piglets in Exp.1 and 224 piglets in 
Exp.2). In each experiment, the animals were randomly allotted 
according to sex, body weight, and litter origin to one of the 
two experimental treatments: 1. Control (CON); 2. Lalfi lm Pro 
(LFP), each treatment corresponding to a room of 14 single-
sex pens of 7-10 piglets. As diarrhea of suckling piglets was 
observed for 14 of the 23 litters of Exp.1, this criterion was 
added to randomization so that pens had the same number of 
piglets coming from litters suffering diarrhea.

After emptying the previous batch, rooms were cleaned with 
high-pressure water and detergent (non-ionic surfactants, 

quaternary ammoniums, sodium hydroxide; Lipoclean, 
Farm’Apro, Plestan, France), and disinfection (Sanifarm NF, 
Farm’Apro, Plestan, France) was carried on day -5 before the 
entrance of the piglets (Table 1). On day 0, the LFP room was 
sprayed with a highly concentrated mix of live Bacillus spp. 
and lactic acid bacteria (Lalfi lm Pro, Lallemand SAS, Blagnac, 
France) with a backpack sprayer at a dose of 10 g/100 m2 
deployed surface, to target a minimum concentration of 2 × 
109 colony forming units (CFU)/m2 of deployed surface. Each 
pen had front and side plastic partitioning panels, a back brick 
wall, a metal feeder, and a plastic slatted fl oor. Each room 
had a calculated deployed surface of 230 m2, therefore, 23 g of 
the product was diluted in 5 l of tepid tap water without any 
additional treatment and transferred to the sprayer. The total 
water sprayed in each room was 7.6 l according to the supplier´s 
recommendations. The CON rooms were sprayed with the same 
amount of water. In Exp.1 the rooms were sprayed again 15 
days after the entrance of the animals, whereas in Exp.2 the 
rooms were sprayed again on days 5, 12, 19, 26, and 33 after the 
entrance. Additionally, in Exp.2 the CON and LFP rooms were 
switched to avoid any room effect or cross-contamination.

In Exp.1, the C&D was performed with only a partial 
emptying of the manure from the pits below the slatted 
fl oor in both rooms, whereas in Exp.2, C&D included a total 
emptying and disinfection of the gutters. Animal density 
in the experiments was between 0.31 and 0.44 m2/piglet. In 
Exp.2 density was increased in order to increase the stress and 
microbial pressure. The animals followed a two-phase feeding 
program: between 0 and 14 days, and between 15 and 35 days, 
when both experiments fi nished, with identical diets in both 
experiments. Piglets were given free access to feed and water 
from stainless steel dry meal hoppers and a drinking bowl per 
pen. All diets (Cooperl Coop., Vitré, France; Table 1), met or 
exceeded the nutritional recommendations issued by IFIP-
Institut du Porc [13], in particular concerning the digestible 
lysine (Lysd) to net energy (NE) ratio and the balance between 
the amino acids (10.6 MJ NE per kg, 13.7 g Lysd per kg as weight). 
However, to not interfere with the infl ammation process of the 
animal, in phase 1 the digestible tryptophane to Lysd ratio was 
19%.

Air temperature (from 27 to 24 °C during the experiments), 
ventilation, and lightning (from 09:00 to 18:00) were identical 
in both rooms. To avoid microbiological cross-contamination 
between the two rooms, special care of biosecurity was 
managed during the study, making it necessary to change the 
overall suit and boots to enter the rooms. For weighing and 
fecal scoring, instruments were cleaned between each pen and 
washed and disinfected between each room.

The microbiological status of the farm surfaces was 
assessed using peptone water swabs (Ref 4122A, Sodibox, 
Nevez, France). Based on the outcomes of Exp.1, the sampling 
design was modifi ed in Exp.2 by increasing the number of 
sampling days and by dropping the identifi cation of certain 
bacterial species and the number of pens. One 32 × 17 cm 
swab was used to sample each of the 8 central pens of each 
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room in Exp.1, and each of the 4 central pens in each room 
in Exp.2. In Exp.1, sampling was on days 0, 5, and 14, while 
in Exp.2 sampling was on days -2, 0, 5, 7, and 35 (Table 2). 
The rationale behind the sampling points was as follows: day 
-2, before application of either water or LFP, in order to check 
the effi ciency of the C&D process; day 0, after application and 
before the entrance of the animals, to check the presence of 
the benefi cial fl ora on pen surfaces; samples of the rest of the 
days were used to check the evolution of the different target 
microbial species. The wiped surface was 1 m2 per pen, from 
both plastic separation panels. At each timepoint, a different 
spot was wiped to not be affected by the previous sampling. 
After each sampling, swabs were immediately picked up and 
transferred under refrigerated transport at 4°C conditions 
to Labocea Laboratory (Fougères, France) to be assessed for 
Enterobacteriaceae (NF V 08-054), lactic acid fl ora (Internal 
method MRS 48 h 44°C), coliforms 44°C (NF V 08-060), 
coagulase-positive Staphylococci (NF EN ISO 6888-2 V 08-014-
2), intestinal Enterococci (internal method Slanetz-BEA), and 
spores of aerobic bacteria 30°C (internal method PCA TT 10 min 
80°C) in Exp.1. For Exp.2, samples were assessed for coliforms 
44°C, intestinal Enterococci, and spores of aerobic bacteria 30°C 
(Table 1). 

Health and feeding or behavioral changes of the animals 
were daily monitored and all observed symptoms of disease, 

Table 1: Composition of the experimental diets.

Ingredients (g/kg) Days 0-14 Day 15 - end

Wheat 327.830 452.900

Corn 160.000 100.000

Barley 100.000 150.000

Soybean meal 124.870 165.000

Rapeseed meal 80.000

Extruded soybean 60.000

Lactic acid 70.000

Milk replacer 22.540

Whey powder 30% 30.000

Soy protein concentrate 27.620

Potato protein 20.000

Vegetal oil 13.080 8.000

Calcium carbonate 11.110 14.660

Monocalcium phosphate 6.010 5.900

Salt 3.000 4.000

L-Lysine HCL 6.600

Lysine liquid 50 8.700

DL-Methionine 2.920 1.050

L-Threonine 2.920 2.100

L-Tryptophane 0.710

Tryptophane 20 1.350

L-Valine 2.170 1.880

Choline chloride 0.670 0.400

Premix 0.75 % 7.500

Premix 0.40 % 4.000

Aroma 0.400

Phytase 0.050 0.150

Nutrients (g/kg) ------ ------

Moisture 108 123

Crude protein 193 190

Crude fi ber 25 25

Starch 355

Lactose 65

Crude fat 61 26

Ash 57 55

NDF 97 139

ADF 30 53

ADL 6 15

Ca 7.8 9.2

Total P 5.5 5.5

Digestible P 3.6 3.6

DE (kcal/kg) 3495 3262

NE (kcal/kg) 2560 2311

Lysine 15.0 12.9

AID Lysine 13.88 11.52

AID Methionine 5.54 3.7

AID Threonine 9.08 7.53

AID Tryptophane 2.57 2.18

SID Valine 9.76 9.17

AID Lys/NE 1.30 1.20

Table 2: Schedule of disinfection, treatment application, swabbing, and 
microbiological analysis in Exp.1 and Exp.2.

-5 -2 0 5 7 12 14 15 19 26 33 35

Disinfection X

Treatment spraying*

Exp.1 X X

Exp.2 X X X X X X

Swabbing and fl ora analysis

Enterobacteriaceae

Exp.1 X X X

Exp.2

Lactic fl ora

Exp.1 X X

Exp.2

Coliforms 44°C

Exp.1 X X X

Exp.2 X X X X X

Coagulase-positive Staphylococci

Exp.1 X X

Exp.2

Intestinal Enterococci

Exp.1 X X

Exp.2 X X X X X

Spores of aerobic bacteria 30°C

Exp.1 X X X

Exp.2 X X X X

*either with Lalfi lm Pro or water, accordingly.



066

https://www.veteringroup.us/journals/international-journal-of-veterinary-science-and-research

Citation: Royer E, Plateau-Gonthier J, Chevaux E, de Laguna Ortega FB. Effect of a Beneficial Flora Colonization of Pen Surfaces on Health of Weanling Piglets. Int 
J Vet Sci Res. 2024;10(3):063-069. Available from: https://dx.doi.org/10.17352/ijvsr.000150

any veterinary treatment, or death occurring during the 
experimental period were recorded. The fecal consistency was 
individually scored by a trained person at 10:00 on days 5, 8, 
14, 21, and 28 in both experiments on sixteen previously and 
randomly selected piglets per treatment from eight pens by 
treatment (two piglets by pen), using a continuous scale of 
5 levels where 1 = hard and dry feces; 2 = well-formed fi rm; 
3 = soft, moist stool; 4 = loose semi-liquid feces, and 5 = watery 
feces [14]. The same piglets were scored at each observation. A 
scheme of the sampling points is shown in Figure 1.

Statistical analysis was performed using the procedures of 
SAS (SAS 9.4, SAS Inst., Cary, NC, USA). Non-parametric tests 
were used to analyze the results of bacterial measurements, 
fecal scores, and death distributions. The two-sample Wilcoxon 
test was used to compare the treatments. Results of fl ora 
enumeration are medians in CFU/m2 for 8 (Exp.1) or 4 pens 
(Exp.2) per treatment. For calculations, results were reported 
as equal to the limit of detection (LOD) for concentrations lower 
than LOD and as a higher quantifi ed value for concentrations 
exceeding LOD. All the probability values (P-values) lower than 
0.05 were considered to be signifi cant, and between 0.05 and 
0.1 were considered as a trend.

Results  

All pens were free of contamination on day 0 in Exp.1 or on 
days -2 and 0 in Exp.2 (Table 3). The concentration of spores 
of aerobic bacteria was always higher in the LFP pens than 
in the CON pens in both experiments (P < 0.05; Table 3). On 
day 5 of Exp.1, spores of aerobic bacteria were signifi cantly 
higher for LFP pens than for CON ones (P < 0.05) and lactic 
fl ora count was signifi cantly lower for LFP (P < 0.01; Table 3). 
In Exp.1, Enterobacteriaceae counts tended to be higher in the 
CON pens compared to the LFP pens on day 5 (P < 0.10; Table 
3), as these bacteria could be detected in six of the eight CON 
pens and in only two of the eight CON pens (data not shown). 
Similarly, coliforms at 44 °C were numerically higher on day 5 
in CON pens compared to LFP pens in both trials. By contrast, 
intestinal Enterococci were numerically higher on day 5 in the 
LFP pens in Exp.2, however, differences in coliforms at 44 °C 
and intestinal Enterococci were not signifi cant. On day 35 in 
Exp.2, coliforms tended to be lower in the CON pens compared 
to the LFP pens (P = 0.10; Table 3).

As anticipated from the moderate cases of diarrhea in the 
months preceding the study, both trials had sanitary events: 
diarrhea and digestive pathologies. The total number of dead or 
culled piglets averaged 11% in Exp.1 and 10% in Exp.2. For Exp.1, 
an outbreak of diarrhea occurred on days 7 and 8 only in the 
CON room resulting in the death from dehydration , or enteritis, 

or bacteremia, or all, of three piglets, whereas diarrhea was not 
observed in the LFP piglets (Figure 2). Therefore, 100000 IU/kg 
BW of colistin was administered from day 8 for fi ve consecutive 
days via water to all piglets in the CON room. The diarrhea 
outbreak occurred two days later in the LFP room, and three 
piglets died on day 9 (Figure 2). On day 10, diarrhea was largely 
spread in the LFP room, therefore the complete room was also 
treated for fi ve days. Additionally, seven CON and eight LFP 
very dehydrated piglets were individually administered one 
injection of 10 mg ampicillin and 25,000 UI colistin/kg body 

Figure 1: Scheme of experimental design and sampling. Abbreviations: C&D: 
cleaning and disinfection; TRT: treatment application; S: surface sampling; FS: fecal 
score.

Table 3: Infl uence of surface fl ora colonization (LFP) or control (CON) treatments 
on bacterial counts on pen walls in Exp.1 and Exp.2 (median CFU/m2).

Exp.1 Exp.2

CON LFP P-value CON LFP P-value

Enterobacteriaceae  

Day 0 < 1 < 1 NA NA

Day 5 368 1 .07 NA NA

Day 14 < 1 < 1 NA NA

Lactic fl ora

Day 0 < 10 < 10 NA NA

Day 5 170 037 5 974 .009 NA NA

Coliforms 44°C

Day -2 NA NA < 1 < 1

Day 0 < 1 < 1 < 1 < 1

Day 5 138 1 .17 640 625 .50

Day 7 NA NA 1 475 120 .28

Day 14 < 1 < 1 NA NA

Day 35 NA NA 35 90 .10

Coagulase-positive 
Staphylococci

Day 0 < 10 < 10 NA NA

Day 5  < LOD  < LOD NA NA

Intestinal Enterococci

Day -2 NA NA < 10 < 10

Day 0 < 10 < 10 < 10 < 10

Day 5 5 5 .26 6 20 .14

Day 7 NA NA 10 6 .21

Day 35 NA NA 3 250 7 000 .50

Spores of aerobic bacteria 
30°C

Day 0 < 10 344 669 .004 30
160 
000

.02

Day 5 5 413 603 < .001 100
120 
000

.01

Day 7 NA NA 900 91 500 .01

Day 14 1 333 344 669 .007 NA NA

Day 35 NA NA 520
113 
500

.01

Abbreviations: Exp.1: experiment 1; Exp.2: experiment 2; CFU: colony forming units; 
CON: control; LFP: Lalfi lm Pro; LOD: limit of detection.
Results are medians in CFU/m2 for 8 pens per treatment in Exp.1 and 4 pens per 
treatment in Exp.2. For calculations, results are reported as equal to the limit of 
detection/2 for concentrations lower than detection limits and as higher quantifi ed 
value for concentrations exceeding this value. P-value from non-parametric 
Wilcoxon test. 
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weight (BW) on days 10 or 11. Therefore, all CON piglets received 
colistin between days 8 and 12, and all LFP piglets between days 
10 and 14. In Exp.2, diarrhea occurred from day 7 in the CON 
room, where a total of nine piglets died between days 7 and 14 
(Figure 3). Seven days later, on day 14, the diarrhea appeared 
also in the LFP room and seven LFP piglets died between days 
14 and 17. CON piglets of the affected pens were treated on day 
7 with injections of 50000 IU of colistin and 0.02 g ampicillin 
per kg BW for three consecutive days from day 7 to 9. Another 
CON pen had to be treated between days 11 and 13. Two LFP 
pens were treated between days 15 to 17 and one pen between 
days 15 and 16. Additionally, two pigs of one LFP pen were 
treated on days 15 and 16, and the whole pen on day 17. 

In Exp.1, measurements indicated a regular fecal 
consistency on day 5. Three days later, the scores increased 
resulting in a signifi cantly higher mean score on day 8 for 
CON treatment compared to LFP treatment (P < 0.05; Figure 
4). Additionally, a signifi cantly higher number of piglets per 
pen with watery feces (score ≥ 3.5) was measured for the CON 
treatment compared to the LFP treatment (1.75 vs 0.75 out of 
2 piglets/pen, i.e., 81% vs 37%; P<0.05; data not shown). In 
Exp.2, the scores were signifi cantly higher in the CON piglets 
compared to the LFP piglets on day 9 (P<0.05: Figure 4) and on 
day 28 (P<0.05; Figure 5).

Discussion

This study evaluated how the application of a blend of 
Bacillus spp. and lactic acid bacteria may infl uence the surface 
fl ora of pens and the health of weaned piglets raised under fi eld 
sanitary conditions. The absence of microbial contamination 
on day 0 in Exp. 1 and days -2 and 0 in Exp. 2 suggests the 
effi cacy of the C&D processes. Biofi lms produced by different 
bacterial species have a high degree of similarity [15], indeed, a 
biofi lm could be formed by a consortium of bacteria [16]. If that 
is the case, the metabolism of the biofi lm may vary compared 
to a mono-specie biofi lm. For that reason, a low microbial load 
from previous production batches at the moment of the LFP 
application is important for the targeted biofi lm development. 
In this context, the bacteriological results in both experiments 
indicated an adequate colonization of surfaces by Bacillus spp. 
from LFP following the C&D process. Therefore, it seems 
feasible to spray and establish a positive fl ora of the room 
surfaces before piglets enter the post-weaning house, in 
agreement with previous results in chicken buildings [17]. 

Weaning stress directly impacts the gastrointestinal 
tract structure and function of piglets [18, 19]. During this 
time, opportunistic pathogens such as Enterobacteriaceae and 
coliforms can proliferate, causing diarrhea and death due to 
dehydration, enteritis, bacteremia, or them all. On day 5 of 
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Exp.1, Enterobacteriaceae were detected in fewer LFP pens than 
CON pens, and surfaces of CON pens tended to have higher 
counts of Enterobacteriaceae. Regarding coliforms, both trials 
were consistent on day 5 and day 7, with non-signifi cant but 
numerically higher counts in CON pens compared to LFP pens. 
In our study, as a result of the LFP treatment of the rooms, 
disease outbreaks occurred two days later in Exp.1 and seven 
days later in Exp.2 compared to the CON rooms. The consistent 
delay in the appearance of diarrhea could be related to the 
higher presence of those potential pathogens in the CON pens. 
However, this fi nding deserves further investigation. Besides 
that, LFP application had an impact on fecal consistency, and 
mean scores were signifi cantly improved on day 8 in Exp.1 
and days 9 and 28 in Exp.2, which agrees with the transitory 
hardening of feces reported by [12]. We can further hypothesize 
that the LFP treatment affected the surface fl ora of pens and 
that this modifi cation could explain the delay in the fi rst 
occurrence of post-weaning diarrhea and fecal score. The 
bigger gap in the appearance of diarrhea in Exp.2 compared to 
Exp.1, may be explained by the application schedule applied, 
with two applications in Exp.1 and six applications in Exp.2. 
A re-application may renew the presence of benefi cial fl ora, 
conferring extra benefi ts to the piglets. Another reason could 
be the improvement in Exp.2 due to the higher stocking density 
in the pens since a higher density implies lower performances 
and impaired immunity [20].

Unexpectedly, Enterobacteriaceae and coliforms could not 
be detected on day 14 in Exp.1, neither in CON nor in LFP 
pens. The explanation could be in the antibiotic treatment 
applied to all the animals between days 8 and 12 to control the 
diarrhea outbreak, which could have reduced the spread of the 
bacteria [21], and disseminated colistin in the pens [22, 23]. In 
Exp.2, similar evolutions of the surface microfl ora were seen 
from day 7 to 35 among CON pens and likewise among LFP 
pens, which may indicate the stabilization of the microbial 
environment with time post-weaning. Previous studies 
established that the digestive fl ora may not be stabilized before 
10 days after weaning [24]. Indeed, the development of the 
intestinal microbiota in the piglet is a gradual and sequential 
process, that relates to non-dietary and dietary factors [25]. 
Therefore, piglets that accumulate a higher diversity of 
potentially benefi cial microbes before and during the high-risk 
weaning period may have a competitive advantage [26]. This 
proposition supports strategies promoting pig health through 
gut microbiota engineering [27]. Indeed, the composition of 
the fl ora is infl uenced by the hygienic status of the farm and by 
the introduction of solid feed [28]. Moreover, ileal and colonic 
bacterial communities of weaning piglets are infl uenced by the 
dietary addition of prebiotics or probiotics [29]. 

In the present study, deaths of diseased piglets were 
probably associated with Escherichia coli diarrhea as a K88 
strain, as well as Clostridium perfringens, were isolated after 
autopsies on two dead piglets on day 15 of Exp.2. Both piglets 
had hypertrophy of mesenteric lymph nodes. The same strain 
of K88 had been historically diagnosed in the herd according 
to the responsible person in the experimental center. Initially, 
on day 5, only a non-hemolytic Escherichia coli was found in the 
liquid feces of CON and LFP piglets. According to the typical 
pathogenesis [30, 31], the disease outbreaks in our study are 

likely the result of weaning stress resulting in undernutrition, 
and pathogen survival in the environment, quickly enhanced 
by a multifactorial infection and leading to mortality caused by 
Escherichia coli.

The differences in gut health observed in our study seem to 
be driven by microbial environment differences in the CON and 
LFP rooms, which may have affected the gut microbiota of the 
piglets of those rooms. Gut microbiota can certainly affect piglet 
gut health [32]. By nutritional means, it seems simpler and 
more direct to modulate gut microbiota than by environmental 
interventions. Piglets acquire the environmental microbiota 
by exploring and leaking, but the process is less direct than 
through the diet. In humans, it is reported that people exposed 
to swine farms cause a difference in the proportion of some 
bacteria compared to non-exposed people [30]. Therefore, we 
can hypothesize that a constant application of benefi cial fl ora 
in the farm surfaces batch after batch may change the farm 
microbial environment in the long term, thus improving the 
overall health of the farm along batches.

Conclusion 

As a conclusion, our results support the potential of early 
environmental microbiota modulation as a tool for reducing 
susceptibility to post-weaning diarrhea. The study suggests 
that the dominant aerobic bacteria present in a concentrated 
blend of live Bacillus spp. and lactic acid bacteria limited the 
growth of undesirable bacteria on pen surfaces leading to 
a mitigation of early post-weaning diarrhea. Therefore, by 
allowing the set-up of a safer microbial environment at 
weaning, the application of this protective fl ora may be a 
promising complementary action to the C&D process in its 
contribution to limiting diarrhea outbreaks.

It is recommended to study the long-term effect of LFP 
application on farm surfaces on animal health and performance. 
Since two different methods were used in the study, it should 
be determined in a future study which methodology optimizes 
the results.
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