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The Finnish broiler production has increased since 1995 almost every year. The self-sufficiency is
8J ,2 o/o, which is quite high. The consumption per capita is 17 kg. The imports come from Brazil,
Netherland and Denmark mainly for restaurants. Exports go to Russia and Baltic States mainly.

Finland has implemented the broiler welfare directive and there has not been any big problems
concerning that. We have about 200 farms to produce broiler meat and 3 slaughterhouses for
broilers. The breed is at the moment Ross (Aviagen) but in the future Hubbard (France).

Between 2004 and2009 the Welfare Quality@ project developed a method to assess animal welfare
on cattle, pig and poultry farms. At the moment we are working with Welfare Quality@ program for
broilers in some broiler farms.

The animal disease prevention is very important for Finland and we have succeeded to keep the
serious diseases out of our production. Animal health situation in broilers is quite good, but some
cases of Infectious bronchitis of poultry (IB), has been found on broiler farms. Salmonella situation
is also very good and we can keep it under i % of production yearly. Only salmonella free meat can
be imported to Finland.

Turkey production has decreased quite a lot from the figures we had about ten years ago.
(14. 000 t). There are about 35 farms, which produce turkeys today and one slaughterhouse. The

consumption per capita is 1,7 kg. We are also running a project of possibilities to produce organic
turkey in Finland.

Egg production has challenging times behind because of the council directive l999l74lEc, which
banned the non-enriched cages for layers. Al1the Finnish layers (3,6 million) are since the
beginning of 2012 inenrichedcages (63%) orbarnsystems (33%). Organicproduction is4%oof
the total amount. We have also a couple of free range farms. The self-sufficiency for eggs is about
110 %. The strict salmonella control makes it impossible to import eggs to retail, all imports go to
industry purposes. The consumption has increased by 3-4 oh yearly now and is about 11 kg per
capita. We are running many campaigns for promoting eggs and the image of eggs has improved a
1ot.

1000 tonnes2012 Production Consumption Exnort lmport

Broiler 99.3 91.8 18,6 lr,7
Turkev 8,1 9.3 1.8 3,5
Esss 62,2 56.0 rt.2 4.2



XX Finnish & Baltic Poultry Conference 6 - 7 June 2013, Helsinki, Finland

Faba bean and other home-grown protein sources in the diets of poultry
E. Koiwneno*: P. Tuunainenu; J. Valajau,b

"MTT Agrifood Research Finland, Animal Production Research, FI-3 1600 Jokioinen, Finland
bCurrent 

address: Department of Agricultural Sciences, P.O. Box 28,00014 University of Helsinki, Finland
*Corresponding 

author. Email: erja.koir,unen @mtt.fr

Abstract

During recent years an aim of Poultry Research in MTT Agrifood Research Finland has been to find
an optimal inclusion level of home-grown protein sources in the diets of poultry. Several feeding
trials have done to find an optimal inclusion level of locally produced protein sources as a substitute
of soybean meal and investigate their effects on birds' production performance and health. Results
in brief, when diets are balanced in nutrients, rapeseed products, peas, lupines and faba beans can be
partially used as a substitute of soybean meal in poultry diets.
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Introduction

Especially since the European Commission's ban of the use of meat-bone meal and its by-products
in 2001 (EC directive 99912001), soybean has been the most commonly used protein source in
poultry diets in Europe (Laudadio and Tufarelli 2010). Because of the increasing global demand
and prices, and diminishing supply of non-genetically modified soybean, there is an interest to
maximize the use of locally produced protein sources. Poultry Research in MTT Agrifood Research
Finland had been an interest to study the utility of locally producer protein sources; rapeseed
products and especially legumes in the diets of poultry. The aim of research, have been to find an
optimal inclusion level of locally produced protein sources in the diets for poultry. As a result,
rapeseeds and peas well adapted to grown in climatic area of Finland could be used more than
nowadays in poultry diets. Also blue lupines are showed to be a promising protein source in the
diets of laying hens (not studied in the diets of broilers in Finland). When diets are balanced in
nutrients, 200 gkg of peas, 160 g/kg blue lupines in the diets of laying hens and 300 g/kg peas in
the diet of broilers can be used without negative effects on production performance or health. In
addition, almost the same production performance of broilers, have attained to using rapeseed meal
and peas as a protein source instead of soybean meal (Tuunainen et al.2013).

During three last years the specific interest, have been to optimize the utilization faba bean seeds in
diets for poultry. The use of the faba bean in diets for monogastric animals is restricted due to its
high content of ANFs. The majority of the ANFs are located in the seed coat, and therefore
dehulling removes them. Unlike most of the anti-nutritional factors, VC is heat stable and is located
in the cotyledons (Cr6pon et al. 2010), and it therefore cannot be easily removed through
technological processes (Dvoiak et al. 2006). VC is an active substance in the cause of favism
(hemolytic anemia) in man (Mager et al. 1965). According to Cr6pon et al. (2010), faba bean
toxicity is experienced by human carriers of a widespread genetic defect. It is conceivable that such
a genetic defect is also common in domestic fowls, and VC could cause anemia in poultry too. The
results in the useful volumes of faba beans in poultry diets, reported in the literature are cLnflicting,
this may be attributed to variations in the composition of different varieties of faba beans and hence
differences in their content of ANFs and nutritive value (Cr6pon et al. 2010). There is a need to
evaluate the nutritive value of locally producer faba beans, and to find their optimal inclusion levels
in diets for local fowls.

Totally three experiments were conducted to find an optimal inclusion level of locally produced
faba bean (Finnish white flower variety Kontu) seeds in diets for poultry. In addition further aims of
laying hen experiments (experirnents 1 and 2) (Koir..unen et al. 2Ol3) were to study the effects of
VC on the health and egg quality variables of the hens and to determine if processing (conditioning
and expanding) of faba beans can alter their VC content. The fuither aim of the third experimeni
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was to determine the effect of dietary faba bean inclusion on the diet digestibility of raw faba bean
in diets for broilers.

Materials and Methods

In experiment 1, 640 laying hens were randomly assigned to 40 experimental units (10 replicates
per feeding treatment), received either control diet without faba beans or one of the 3 experimental
diets, where faba bean was substituted for 33o/o and 670/o and 100% of soybean meal (the faba bean
contents of the experimental diets: 123 glkg,247 glkg, and377 g/kg, respectively). In experiment2,
the effects of faba bean inclusion on egg production and egg quality variables were determined with
560 laying hens during a 40 weeks period. The hens were randomly assigned to 35 experimental
units (7 replicates per feeding treatment) and fed one of five diets containing soybean meal as the
main protein source. Both raw and processed (conditioned and expanded at 90 - 110 "C) faba bean
was tested in proportions of 50 glkg and 100 g/kg in the diet. In experiment 3, total of 196 Ross 508
male chicks were reared for 32 days. Raw faba bean seeds were tested in porlions of 0, 80, 160 and
240 glkg in the cereal and soybean meal based diets on growing period (age of birds 6-32 day).
Four treatments with 7 replications were compared. Digestibility and retention of nutrients, N-
corrected apparent metabolisable energy (AMEN) of experimental diets and production perfornance
of birds were determined. The diets were formulated to contain equal amounts of nutrients per MJ
of ME in each experiment.

Results and discussion

The experiment 1 was discontinued after the first 4 weeks due to high mortality of hens and
production variables were not measured from this experiment. The mortality rate increased when
faba bean inclusion in the diet was 123 g per kg or more. According to autopsy reports of Finnish
Food Safety Authority Evira, the cause of death was aplastic anemia. In the study of Robblee et al.
(1917), a faba bean inclusion level of 200 g/kg had no adverse effect on mortality, but a level of 300
g/kg significantly increased the mortality rate. It is conceivable that the VC content of the faba
beans may have been higher in the current study than of the faba beans Robblee et al. (1977).

In experiment2, processing had no consistent effect on the nutritive value of faba beans and on the
content of VC in faba beans (10.6 and 8.9 g/kg DM in raw and processed faba beans, respectively).
The analyzed VC content agrees with the results of Duc et al. (1999), who reported that VC content
in VC containing faba beans usually ranges from 6 to 14 glkg of mature seed DM. Studied faba
bean variety was high VC containing variety, considering that in the study of Jezierny et al. (2009)
VC content in low VC genotype is 0.3 g/kg DM.

In experiment 2, the only significant effect of faba bean supplement comparison to the control diet
was detected for egg weight (g), which decreased with dietary faba bean inclusion. Also Davidson
et al (1973) reported decreased egg weight when diets with faba beans were used. They also
reported that added methionine in faba bean diets is beneficial to prevent egg weight loss.
Processing increased egg weight with the faba bean inclusion level of 50 g/kg, but decreased it with
inclusion level of 100 g/kg. Egg mass production (g/hen per d) decreased when level of faba beans
in diet increased (50 g/kg versus 100 g/kg, respectively). At the same time feed conversion ratio
(FCR) (g of feed/g of egg) increased. Also in study of Fru-Nji et al (2007) showed that dietary faba
beans, at different inclusion levels decreased egg mass production and increased FCR. According to
Fru-Nji et al (2007) reduction in egg mass production can be due to ANFs of faba bean and also due
to the deficient methionine content of faba beans. In the current experiment the content of
methionine were equal and sufficient in each diet. Therefore we assumed that the reductions in egg
weight and daily egg mass production were mainly due to VC and not probably due to different
amounts of methionine content. Dietary faba bean inclusion tended to increase the mortality of
hens. The diets had no effects on egg quality.

In experiment 3, nitrogen retention, ileal digestibility of organic matter and AMEN increased when
faba bean portion increased. Differences in ileal digestibility of amino acids among the feeding
treatments were minor. Weight gain, feed consumption and FCR lg of feed/g growth) decreased
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when faba bean proportion increased. Our decreased results in weight gain (g) and growth (g/d)
connection with faba bean supplementation agree with those of Rubio et al. (1990). Faba bean
inclusions had no effect on the mortality and had no negative effects on health status of broilers
(and no slnnptoms of anemia were observed). This agrees with the results of Nalle et al. (2010)
where faba bean inclusion had no effect on mortality broilers.

It is important to keep in mind that faba bean varieties, which have been used in high proportions in
poultry diets without negative effect on production performance or health probably include less VC
than the current studied variety Kontu.

In conclusions, at least 50 g/kg of raw or processed VC containing faba beans can be used in the
diets of laying hens and 160 g/kg faba bean can be used in the diet of broilers without negative
effects on production performance or health. It seems that faba bean inclusion of 100 g/kg or more
may increase to the incidence of aplastic anemia and due to that the mortality of laying hens, but
faba bean inclusion not even 240 glkghad no effect on the mortality of broilers.
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lntroduction

Before starting this presentation I want to thank my colleague and friend Ahmed Amerah for putting all these

slides together and giving me the chance to forward this message to all of you. Ahmed, MANY THANKS.

Poultry meat is one of the most important sources of animal protein in the world. The world population

continue to increase so is its demand for poultry meat. Various infections can be due to pathogenic

microorganisms such as Eimeria, Salmonella, Clostridium etc. The Poultry lndustry is under continuos threat.

There pathogenic infections lead to reduced feed intakes, less growth and impaired FCR. All in allthis is

reflected in huge economic losses for the Poilty lndustry. AGP (antimicrobial growth promoter) were used in

the EU until they were banned (L/1./2006l; its utilization seeked for an improvement in performances. But

the longterm and extensive use of antibiotics was decided itcould create bacterial resistances; is notthe
idea of this presentation to enter in discussion on what was concluded, but the reality is that Poultry lndustry

started like a new period feeding broiler with alternatives to the AGP since early 2006.

ln this presentation we expose some previous and more recent data obtained with one of these alternatives

to AGP used in broiler practical nutrition and how it influenced positively gut health, therefore improving
performance.

There are several factors that can cause gut health problems such as disease (coccidiosis) and heat stress

among others. ln this presentation we will cover some of these aspects and show how Betafin* natural

betaine can help alleviate some of these effects.

Coccidiosis challense

Necrotic enteritis (NE) tends to follow coccidial outbreaks (Williams, 2010; Avian Pathology, 34:3, 159-180).

The data here indicate an increase in Clostridium perfringens in the caecum when the birds are coccidia

challenged. Clostridium perfringens is believed to primarily be responsible for causing NE.

Note that E. moximo primarily colonises the duodenum, which can lead to decreased nutrient absorption in

the small intestine. Therefore more nutrients reach the caecum, providing more substrate forthe Clostridium

perfringens.

It has been shown that Betafin maintains osmotic balance in broilers (Augustine, USDA, personal

communication). lmproved osmotic balance maintains intestinal integrity, measured as improved gut tensile
strength (reference technical report Betafin.B.USA.98.26) and reduced lesion scores (reference technical

report Betafin.B.USA.93.10). Reduced lesion scores indicate a decrease in the severity of coccidiosis, and

hence may reduce the risk of an NE outbreak.

Coccidiosis and microbial challenges such as necrotic enteritis cause intestinalwall damage in the animals

leading to decrease nutrient absorption and consequently reduced bird performance and profitability. On the



other hand trials have shown positive effects of Betafin natural betaine at the intestinal level (improved

intestinal integrity measured as increased gut tensile strength and/or reduced lesion scores). One possible

mode of action is through Betafin natural betaine's osmolyte function, which appears to increase intestinal
integrity. The improved intestinal integrity may minimise the effect of coccidia, resulting in a more robust
intestinal epithelium. Nutrient absorption is increased and consequently bird performance is improved.

Heat Stress challenee

Thermoneutralzone (TNZ) isthe area where the bird can regulate heat loss by behavior mechanisms like

rufflingthefeatherstoconserveheatormovingtoashadyspotinwarmweather. Heatcanbelostfromthe
blood vessels near the surface of the skin because the environment is cooler than the bird's skin (non-

evaporative cooling). Non-evaporative cooling, also know as sensible heat loss, consists of radiant,
convective and conductive means of heat movement. However non-evaporative cooling only works if there
is a temperature difference between the bird and its environment. The comfort zone refers to the area of
the TNZ where production is optimized.

UCT (upper criticaltemperature) describes the highest temperature a bird can tolerate without having to
switch to more energetically expensive ways of losing heat (evaporative cooling). The LCT (lower critical
temperature) describes the lowest temperature a bird can tolerate without having to increase metabolic heat
production. The bird can withstand cooler temperatures within TNZ by moving wings closer to the body,
fluffing the feathers, movingto a warmer area (sunny spot or nearother birds), etc. The reverse is done to
adjust to warmer temperatures within the TNZ. Feed intake will decrease during heat stress and increase

during cold stress.

The ability of the bird to withstand temperature changes is not infinite. There does come a time when the
bird's ability to make or lose heat can not be increased, this is when body temperature begins to change and

thisbringsthebirdonestepclosertodeath, Thegreaterthechangeinbodytemperature,thegreaterthe
likelihood of death.

Blood volume is tightly regulated by the body. lncreases in blood volume cause increased urine production
whiledecreasesinbloodvolumestimulatethirst. Thirstisaffectedbyfactorswhichcauseintracellular
dehydration in the'thirst'center of the hypothalamus, this area then stimulates water intake. Factors such

as high temperature, excessive potassium loss, salty feed or water, etc. can stimulate thirst.

Duetobloodvolumeregulation,tissuewaterlevelsarevitalforevaporativecooling. lfthebirdcannot
maintain tissue water levels, evaporative cooling potential may be compromised even though the bird has

increased drinking rate. The problem with tissue water retention stems from the inability of the broiler to
adjust urine volume and the flushing of minerals such as potassium out ofthe body during heat stress.

Under periods of heat stress, panting increases, which increases the level of bicarbonate in the blood.
Bicarbonate (negatively charged anion) can only be excreted in the urine when it combines with a positively
charged cation such as potassium (K+). As a result the sodium/potassium (Na+/ K+ ) pump is disrupted,
resulting in cellular dehydration. Even though water intake increases, cellular water balance is not
maintained, because the increase in blood volume, (as a consequence of increased water intake), stimulates
the volume control system and blood volume is maintained through increases urine production.



The final columns summarise 5 trials under heat stress. USA.8.96.21 technical report shows a strong response

to Betafin addition on water retained by the broiler under heat stress. lt has been seen before that Betafin is

involved in water and ion balance and increases water holding capacity of cells. A study from the University

of Oklahoma (1998) showed, besides other effects, a positive response to blood hematocrit concentration
increase with the Betafin treatment. This observation suggests that there was less water in the blood, which

could mean that more water was pulled into tissues i.e. better cell hydration. A study from the University of
Oklahoma, USA, conducted in 1999 showed improvements in survival of broilers fed diets supplemented with
two different doses of Betafin. Additionally, this study also showed that Betafin improved broiler breast yield.

Four trials (from Tennessee, Missouri and two from Egypt) strong improvements in FCR in broilers under heat

stress. Mortality reduction and improved FCR was also observed in two commercial studies in Thailand with
Betafin added via water. And finally, data from lsrael and Greece show that it is possible to replace choline

chloride and spare methionine with additional performance benefits in broilers exposed to heat stress.
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Responsible use of antimicrobials in poultry production

Over the past few years, antibiotic resistance has rapidly increased and become one of the most
severe medical and veterinary threats worldwide. Human and animal morbidity and mortality as
well as costs for the health care are increasing. The animal production has confronted inconvenient
publicity through scandals connected with uncontrolled use of antimicrobials. To avoid further
consequences, in poultry production the use of antimicrobials has to be well controlled, and all
possible measures have to be taken to decrease the need for antimicrobial medication.

lnformation about antimicrobial use is collected

The European Surveillance of Veterinary Antimicrobial Consumption (ESVAC) project, in which
also Finland is participating, collects information on how antimicrobial medicines are used in
animals across the EU. This type of information is essential to identify possible risk factors that
could lead to the development and spread of antimicrobial resistance in animals. The second
ESVAC report from the European Medicines Agency (2012) shows, that antibiotics for food-
producing animals are less used in Finland, Sweden, Norway and lceland than in many other
countries. The report covers the data on 2010 sales from 19 European countries, but no
consumption data by species is available. ln 2013 ESVAC is collecting detailed and standardised
data for 2012 following a call for data sent to 27 EUIEFA countries. The European Medicines
Agency is also planning the collection of consumption data by species.

"Prevention is better than cure" (EU Animal Health Strategy 2007-20'13l

For the responsible use of antibiotics in Finland, the focus is set in management, housing
conditions and biosecurity. Voluntary preventive measures are also taken while importing animals.
The industry based Association for Animal Disease Prevention ETT ra gives advice for controlling
the disease risks on voluntary basis including diseases not notifiable in the country or in the
European Union (EU). All commercial poultry imported to Finland undergoes a quarantine
supervised by a veterinarian. During the quarantine the imported birds are inspected and tested for
several diseases.

One target of the poultry health care is to reduce the need for antimicrobial use through preventive
measures. Another purpose is to promote the controlled usage of antibiotics based on tests for
microbes and their sensitivity.

Preventive treatment as mass medication ls not allowed in Finland. The antibiotic medication of
poultry must always be based on bacteriological diagnosis and antibiotic susceptibility testing.
"Recommendations of the Finnish Food Safety Authority for the Use of Antimicrobials against the
Most Common lnfectious Diseases of Animals" have to be followed. A narrow spectrum treatment
has to be chosen when possible, as well as a right dosage for a sufficient time. Bookkeeping about
the medication is obligatory for the owner and the veterinarian. The withdrawal period has to be
taken into account before slaughtering birds for consumption, and the chain information about the
medication of the flock has to be given to the slaughterhouse.



The antibiotic resistance situation is regularly followed. ln Finland indicator bacteria (such as E
coli, enterococci) are isolated according to the FINRES-Vet monitoring program. Campylobacter

ieiuni is isolated from broilers yearly in the national Campylobacter monitoring program.
Antimicrobial resistance levels in these bacteria have been mainly low throughout the last years.
Salmonella findings in poultry have been only sporadic and antimicrobial resistance is rarely seen
in domestic isolates. ln Finland it is not allowed to treat salmonella infected animals with
antimicrobials.

Healthy birds need no antibiotics

The health of food-producing poultry in Finland is good. The situation is regularly followed by the
poultry health control (Finnish Food Safety Authority Evira). There have been no serious viral
diseases in our country causing secondary bacterial infections. For example, lnfectious Bronchitis,
lB virus type QX, has only been found once in a commercial layerfarm in 2011. Stamping out of
the flock was carried out successfully. The last case of Newcastle Disease (ND) in poultry was
2004 in one meat turkey farm. No live vaccines against lB or ND are allowed to be used in Finland.
ln backyard poultry flocks, cases of lB and ILT (lnfectious Laryngotracheitis) as well as ND in

racing pigeons have been found during the last years.

Since 2007 the National Working Group for Meat Poultry Health Care in Finland has been
collecting data about antimicrobial use for meat poultry in Finland. This has been carried out by
The Association for Animal Disease Prevention ETT ra through a yearly questionnaire to the
companies breeding and rearing meat poultry - chicken and turkey - in Finland. These companies
produce nearly all the Finnish poultry meat.

Data about the antibiotic medication of meat poultry is shown in table 1. The main reasons for the
antimicrobial medications were tenosynovitis of the broiler grandparent (GP) and parent (P) rearing
flocks and necrotic enteritis of the meat turkeys. Research in order to find preventive measures
against these has been undertaken in cooperation with academia, authorities and poultry industry.
Only few antimicrobial agents are available for poultry use in Finland, e.g. Cephalosporins have
never been allowed. Amoxicillin and penicillin have been the most used antibiotics in the last six
years while collecting data about meat poultry medication in Finland.

Table 1: Antimicrobial medicated meat poultry flocks in Finland 2007-2012,
source: National Working Group for Meat Poultry Health Care

Year
Chicken Turkev

Flocks/year Medicated
Flocks %

Flocks/year Medicated
Flocks %

Commercials
(Broilers and
Turkeys)

2007
2008
2009
2010
2011
2012

2357
31 69
2949
31 85
3349
3449

0.04
0.06
0.37

0
0
0

264
325
337
342
306
282

3.8
4.6
4.5
5.0
9.5
12,8

P and GP
Rearing

Turkey: only P

2007
2008
2009
2010
2011
2012

68
104
102
103
100
117

2.9
1.9

12.8
9.7
17.0
17 1

28
29
24
21
12
16

3.6
0
0
0
0
0

P and GP
Laying

Turkey: only P

2007
2008
2009
2010
2011
2012

99
148
154
155
157
195

0
2.7
3.3
5.2
1.9
0,5

31

37
25
24
18
24

0
2.7
0

4.2
0
0
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