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Abstract. The aim of the study was to demonstrate the influence of the Effective
Microorganisms (EM™) probiotic agents on the result of calves rearing during the
first 6 months of life. The study included 50 Polish Black-and-White Holstein-Friesian
(PBWHF) heifers, of which 25 were in the experimental group (EXP) and 25 in the
control group (C). Starting on the second day of life the calves received the EM™
Probiotic, firstly added to the colostrum and later to milk. Starting on the 14th day
of life the calves received the EM™ — Bokashi Probiotic in the CJ feed. The calves
were kept in booths, previously sprayed with EM™ Refresh solution. The calves were
weighted after birth as well as in the 30th, 60th, 90th and 180th day of rearing. The
obtained data allowed calculation of daily mass gains. Throughout the study there was
also health assessment carried out. In each of the rearing stages the mean body masses
and daily mass gains were significantly higher in the experimental group (EXP) than
in the control group (C). There was no diseases observed in the EXP calves between
birth and 6th month of life, whilst digestive system disorders as well as pneumonia
were observed in the control group.
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INTRODUCTION

The rearing period significantly influences calves subsequent productivity.
The way of animal maintenance and feeding are directly reflected in mass gains
and their health. Any malpractice in this field negatively influences growth and
development of calves, extending the rearing period [Macdonald et al. 2005, Uys
et al. 2011, Szewczuk et al. 2015] and increasing the cost of maintenance, which
often decreases the profitability of a farm [Passille et al. 2008, Gajos 2010]. In
order to maintain a farm’s productivity on high levels it is important to maintain
an appropriate microclimate, watering hygiene and pens’ cleanliness. During the
first months of life calves’ mortality is very high [Lundborg et al. 2003, Pardon
et al. 2012, Raboisson et al. 2013]. Apart from the losses caused by birth defects
or by delivery problems the most common reason for calves’ death is weakened
immune system of a newly born animal. Lower immunity favours diarrhoea and
lung diseases, which can cause weakening of a young organism, and if untreated
it can lead to severe dehydration and fatalities [Pardon et al. 2012, Raboisson et
al. 2013]. That is why it is getting more common to supplement animal feed with
additives which are supposed to increase the passive immunity and enhance the
development of the active immunity [Szewczuk et al. 2011b]. For the same re-
asons farmers apply various additives to milk replacers and feeds. These include
herbal agents [Bombik et al. 2012, Klebaniuk et al. 2013], probiotics [Jatkauskas
and Vrotniakiene 2010, Zabransky et al. 2013], prebiotics [Gérka and Kowalski
2007, Gérka and Kowalski 2008, Szewczuk et al. 2011b, Zabransky et al. 2013]
as well as B-carotene and vitamin A [Kume and Toharma 2001]. A promising
trend is also the application of Effective Microorganisms TechnologyTM develo-
ped by prof. Teruo Higa from Ryukyus University in Okinawa in early eighties
of XX century. The technology uses naturally occurring microorganisms. The in-
tention of the inventor was to propagate the technology in order to ensure health
of societies and access to safe and valuable food, as well as environment pre-
servation and restoration of natural environment. Currently the EM Technology
is used in 140 countries, which use microorganisms optimal for their ecosystem.
Since 2000 Greenland Technologia Sp. z 0.0. company is the official distributor of
EM RESEARCH ORGANIZATION (Japan) in Poland. Currently the EM agents
are used in various industries: farming, gardening, animal breeding, medicine, in-
dustry, building, food processing and environment preservation [Pasmionka and
Kotarba 2015]. They are also used in bovine production. Adding the EM™ agents
to milk and later to feed may improve the functioning of a young organism by
introduction of beneficial microorganisms into digestive system, where they en-
hance production of appropriate microflora in case of lowered immunity, meta-
bolism disorders and during antibiotic treatments [Baranowski 2004]. For com-
prehensive protection of young animals the best effects are observed during ap-
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plication of Effective MicroorganismsTM as hydrates (water, colostrum, milk), in
feed and as solution for spraying the place of rearing. The aim of the study was
to demonstrate the influence of the Effective Microorganisms (EM™) probiotic
agents on the result of calves rearing during the first 6 months of life.

MATERIAL AND METHODS

The experiment was conducted in one of the farms belonging to a produc-
tion cooperative in Zachodniopomorskie district. The research material included
Polish Black-and-White Holstein-Friesian (PBWHF) heifers aged from birth to
6th month of rearing.

After birth the calves received colostrum from buckets with teats. Initially the
calves received approximately 1 liter of colostrum four times a day. The dose
was gradually increased and in 3-5th day the calves received 2-2.5 1 three times
a day. From 6-7th day until 3rd month of rearing the calves received 2 1 of milk
replacer twice a day. From 2nd month of life the calves received corn ensilage (0.5
kg/individual per day) and CJ feed (200 g/individual per day). From 2nd month the
heifers received hay as well as TMR (Total Mixed Ration) three times a day (corn
ensilage — 4 kg, lucerne — 0.5 kg, CJ feed — 2 kg / individual per day). Additionally,
the calves had free access to water. Starting on the second day of life the calves
received the EM™ Probiotic (Greenland Technologia EM, Trzcianki, Poland),
firstly added to the colostrum and later to milk (10 ml twice a day). Staring on
the 14th day of life the calves received the EM™ — Bokashi Probiotic (Greenland
Technologia EM, Trzcianki, Poland) in the CJ feed (10 ml per individual). EM
Bokashi Probiotic is a modern form of EM™ probiotic based on bran. It stabilises
microflora in alimentary canal, which is responsible for good digestion, stimulates
immunity and prevents development of pathogenic bacteria. It is easy to use due
to powdery texture. The probiotic in such doses was applied until 6th month of
life. An important element of the experiment was to prepare wooden booths for
cold calf rearing. Before the calves’ introduction the booths as well as separating
fences were gradually whitewashed with lime starting in March. The booths were
disinfected with 0.1% Despadac solution and additionally the booths and hay was
sprayed with EM™ Refresh (Greenland Technologia EM, Trzcianki, Poland) (2 1
of the agent in 5 | water). After Despadac application there was 24 h grace period
administered. The heifers were kept in individual booths until the 3rd month of life
and afterwards they were moved to collective pens. The booths were positioned on
concrete ground with 3 cm slope. The booths were everyday cleaned and sprayed
with EM™ Refresh, new hay was also placed in the booths.

The experiment included 50 subsequently born heifers, which were divided
into two groups, 25 individuals in each (excluding calves from twin pregnancies):
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a control group (C) and an experimental group (EXP). Only the animals in the
EXP group received the EM™ probiotic / EM™ Bokashi Probiotic and the place
of their rearing was sprayed with EM™ Refresh.

The calves were weighted after birth as well as in the 30, 60, 90 and 180th
day of rearing. The obtained data allowed calculation of daily mass gains for the
periods: birth — 1st month, birth — 2nd month, birth — 3rd month, and birth — 6th
month. Throughout the study there was health assessment carried out based on
staff and veterinarian observations. The data was processed statistically using the
Statistica 10.0. PL [StatSoft, Inc. 2011]. Processing included mean values (X),
standard variation (SD) and variance (V) calculatios. The mean body masses and
daily mass gains were compared using the Student #-test.

RESULTS AND DISCUSSION

Mean body masses of calves after birth in both analysed groups were similar
(Table 1). Comparable results were obtained by Stenzel et al. [1999] in their study
over application of herbs in animal feeding, as well as studies by Szewczuk et al.
[2011b] on calves receiving Cotosan® colostrum agent. In the subsequent mon-
ths the calves receiving EM™ probiotics had higher body mass gains compared
to the heifers of the same age in the control group in analogical periods of life.
Statistically significant differences (P < 0.01) were observed in 1st, 3rd and 6th
month of animals’ life (Table 1).

Table 1. Mean body weight (kg) and daily weight gains (kg) during calf rearing

Tabela 1. Srednie masy ciata (kg) oraz przyrosty dobowe cielat (g) w okresie ich odcho-
wu

Body weight, kg — Masa ciala, kg Daily gains, g — Przyrosty dzienne, g

Parameters

Group — Grupa Parametry months — miesiace periods — w okresie
U 1 2 3 6 U-1 U-2 U-3 U-6
X 312 49.2%% 757  104.2%*% 194.4%*% 601** 742 811¥*  907**

Control (C)

Kontrolna (K) SD 198 6.78 7.62 8.30 12.66 2425 1357 965 69.6

V% 6.34 13.78 10.06 7.97 6.51 40.34 18.3 11.9 7.7

Experimental X 31.6 582** 764  128.3** 205.5%* 886** 746 1074%* 966**
(EXP) SD 229 58 858 1708 1527 2160 143.15 193.8 845
Doswiadczalna

(D) V% 7.25 10.01 11.23 13.31 7.43 24.4 19.18 18.0 8.8
X —mean; SD — standard deviation; V% — coefficient of variation; U — birth; 1...6 — months; ** — statistically

significant differences P <0.01.
X — $rednia; SD — odchylenie standardowe; V% — wspétczynnik zmienno$ci; U — urodzenie; 1...6 —
miesiace; ** — roznice istotne statystycznie P < 0,01.

In the 1st month of life the control heifers were 9 kg lighter than the heifers
in the experimental group (58.2 kg) (P < 0.01). In the research by Szulc et al.
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[1992] the masses of the calves receiving the Biogen B and Biogen N probiotics
were similar to those of the control group (C). The calves in experimental group
had masses close to those fed with herb mixtures in the study of Kraszewski et
al. [2002] as well as to those of four birth seasons in the study by Szewczuk et al.
[2011a].

In the 3rd month of life the highest body masses (128.3 kg) were also achieved
by the animals in the experimental group (P < 0.01). The obtained values were
close to those presented by Bilik et al. [2013] in the study concerning calf rearing
optimalisation according to organic farming conditions (in the group of calves fed
with colostrum ad libitum and later with mother’s milk — from 5th to 42nd day of
life). Doroszewski et al. [1999] conducted a study concerning Fructin Plus® agent
use in calves’ feeding where they observed lower body masses in the experimental
group (112.6 kg) compared to masses of the calves supplemented with EM™
probiotic in the named study.

In the subsequent months the heifers in the EXP group had higher mass gains
and in the 6th month of life they achieved body mass of 205.5 kg. 6 months old
heifers in the EXP group were heavier (+11.1 kg) than the calves of the same age
in the control group (P < 0.01). Bilik et al. [2006] replaced whole milk with the
PRO-MILK replacer in the 2nd week of life and they observed significantly lower
mean body masses in the 6 month old calves (180 g).

Higher body masses of heifers in the EXP group in the analysed period were
reflected in increased mass gains. The mean daily gains after the 1st month of life
were higher in the calved supplemented with the EM™ probiotic (P < 0.01). In
the period from birth to 3rd month of life the body mass gains were also higher in
the EXP group (P < 0.01). The mean body mass gains for the whole experimental
period in the EXP group came to 966 g and in the control group — 907 g. The diffe-
rences were statistically significant (P < 0.01). Such tendencies were maintained
until 6th month of calves’ life. The results obtained during the entire experimen-
tal period are similar to those presented by Strzelski et al. [2001]. Significantly
lower body mass gains (660 g) were observed by Bilik et al. [2011] in their study
concerning calves’ rearing in an organic farm.

In the period from birth to 1st month of life mass gains of the calves in the
control group were lower than in the study by Szewczuk et al. [2011b], where the
calves received a probiotic agent in milk (679 g). The gains were also lower in the
study by Kraszewski et al. [2002] who applied herb mixtures (667 g), whilst in
the studies by Bilik et al. [2011] and Szewczuk et al. [2006] the calves achieved
significantly higher gains around 30th day of rearing (695 g and 691 g, respecti-
vely). Compared to above results, the EXP group achieved significantly high mass
gains (+200 g).
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Statistically significant differences (P < 0.01) were observed in the period
from birth to 90th day of live between body mass gains in the experimental group
and the control groups. The calves in the experimental group gained on average
1074 g a day, whilst the calves in the control group — only 811 g. Significantly
lower gains in the analogical life periods were reported by Bilik et al. [2006] (692
g) and Niwiriska et al. [2011] (581 g). Probably such high gains achieved by the
calves in the EXP group in the 1st three months of life were linked to their health.
This period is considered the most important for calves’ development, as then
the animals are exposed to viral and bacterial infections causing diarrhoea and
therefore loss of body mass [Szewczuk et al. 2011b]. In this group there was no
disorders observed in neither digestive system (diarrhoea) nor breathing system.
The calves were healthy, they did not show apathy and ate eagerly. In the control
group however, there were incidents of diarrhoea (5 individuals) late in the milk
feeding period and during withdrawal (2nd-3rd month). The transition from li-
quid to solid feed was not tolerated well by the calves in this group, which may
have been caused by not sufficiently developed digestive system and poor micro-
flora of forestomach. In the control group there were cases recorded of breathing
system disorders (two incidents of pneumonia). The calves were weak and did not
tolerate the weather conditions well. It could have negatively influenced the mass
gains during the study period. The manure and faeces of the calves supplemen-
ted with EM™ probiotics and for which the bedding was sprayed with EM™
Refresh were also observed. It was noticed that after few days of storage (2-3
days) the manure was already fermented and suitable for crops fertilisation (in-
formation from staff). The manure neither rotted nor smelled unpleasantly. Due to
inhibited decay later on flies were not attracted and thus it created good zootechnic
conditions as well as working conditions.

CONCLUSIONS

During the entire experiment it was possible to observe benefits of adding
EM™ probiotic to colostrum and milk replacer as well as of adding EM™ Boka-
shi Probiotic to young animal’s feed. In each of the rearing period mean body
masses and daily gains were significantly higher in the experimental group than
in the control group. The calves in the experimental group had 5% higher mean
body masses in the final period of rearing and 6% higher daily mass gains in the
period from birth to 6th month of life than the animals in the control group. Also
there were no diseases observed in the EXP calves from birth to 6th month of
life, whilst in the control group the calves had digestive system disorders (with
diarrhoea) as well as pneumonia with characteristic persistent coughing. At the
current stage it can only be estimated that the addition of EM™ probiotic may
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positively influence growth and development of calves and additional bedding
spraying with EMTH Refresh agent improves their health and creates possibilities
for manure use for fertilisation of neighbouring fields.
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WPLYW STOSOWANIA PREPARATOW PROBIOTYCZNYCH Z SERII
EM™ PROBIOTYK NA WYNIKI ODCHOWU CIELAT RASY POLSKIE]
HOLSZTYNSKO-FRYZYJSKIEJ ODMIANY CZARNO-BIALE]J

Streszczenie. Celem pracy bylo wykazanie wptywu stosowania preparatéw probio-
tycznych , Efektywne Mikroorganizmy” (EM™) na wyniki odchowu cielat w pierw-
szych 6 miesigcach odchowu. Badaniami objgto 50 jaléwek rasy polskiej holsztynsko-
fryzyjskiej odmiany czarno-bialej, w tym 25 w grupie do§wiadczalnej (D) i 25 w gru-
pie kontrolnej (K). Od 2 dnia zycia cieleta otrzymywaty EM™ Probiotyk poczat-
kowo do siary, nastepnie do mleka. Od 14 dnia cieletom podawano EM™ — Bokashi
Probiotyk do paszy tresciwej CJ. Cielgta przebywaty w budkach, ktére przed ich wpro-
wadzeniem opryskiwano roztworem EM™ Refresh. Cieleta wazono po urodzeniu,
w 30, 60, 90 i 180 dniu odchowu, a na podstawie uzyskanych wynikéw obliczono
przyrosty dobowe. Prowadzono oceng zdrowotnosci. Na kazdym etapie odchowu §red-
nie masy ciata oraz przyrosty dobowe cielat z grupy doS§wiadczalnej byly znaczaco
wigksze od Srednich warto$ci uzyskanych w grupie kontrolnej. Zaobserwowano, ze
cieleta z grupy (D) od urodzenia do 6 miesiaca zycia nie chorowaty, podczas gdy
u cielat z grupy kontrolnej stwierdzono schorzenia uktadu pokarmowego oraz zapale-
nia ptuc.

Stowa kluczowe: cielgta, probiotyk, zdrowotnos¢é
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