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MORTALITY OF LAYING HENS AND BROILERS.
UNDER DIFFERENT REARING SYSTEMS*

Rakonjac, 8., Bogosavljevié-Boskovic. S, Doskovic, V. Petrovic, M.D !

SUMMARY: Poultry farming under free range alternative production systems has shown an increasing tendeney in
recent years. [n contrast to conventional facilities where all production parameters are controlled by the producer.
one of the major constramnts identified in free range systems is the inability to control range-related production tic-
tors. Free range involves birds hiving outdoors for a large part of the day with plenty of fresh air, sunshine and open
space to roam in, which can promote their health and wel fare. However, free range birds may come into contact with
adverse factors such as parasites, predators and disease vectors that can contribute to mortality as one of major pro-
duction parameters in poultry farming. The objective of this study was to report findings of & number of studies to
pouit to differences in mortality rate between conventional birds and birds kept under alternative rearmg systems

and idenuty the most common causes of mortality

Key words: mortality, free range, broilers, laving hens

Introduction

Inconventional egg and poultry meat production, the effect of environmental factors 1s cither very low or absent
due to the fact that all parameters that may adversely aftect production (diet, temperature, humidity light regimen)
are controlled by the producer. In addition, a high level of biosecurity is relatively easy to achieve under these sys-
tems [6] Incontrast. alternative poultry production systems may experience problems with disease vectors and par-
asites due 1o a close conlact between poultry and feces, parasites and wild birds as vectors of diseases [34] Outdoor
runs may imposc increased welfare risks associated with an increased contact with infectious agents, greater difti-
culties to maintain good hy gienic standards, possibly' imbalanced diets and predation threats [19] The major cause
of mortality in these systems is a high rate of exposure to diseases and parasites under outdoor conditions, with
missing mortality due to predation being recognised as a separate problem [31]. Some of the main reasons for mov-
ing poultry production into mdoor production facilitics clude diseases, parasites and predator attacks [8] This
problem has been particularly challenging in recent years as allernative poultry production systems have gained in-
creasing importance. There are still many factors that threaten and constrain this production (avian mtluenza virus
Pasturella and many other parasites, predators, feather pecking and cannibalism) The objective of this paper is 1o
report findings of a number of studies to point to differences i mortality rate between conventional hirds and birds
produced under an alternative system, and identify the most cominon causes of mortality

Mortality of laying hens o

When analysing mortahity as an important parameted in poullry production. overall conditions m both the burn
and free runge cnvironment must be considered, since many cvents and untavourable conditions can cause bisd
death [4] Layer mortality is caused by a number of factors, such as early rearing conditions, farm management dur-
g the laying penod, and choice of layer strams [36] Newcastle Disease is believed to one of the most important
disease in free-range systems. During outbreaks of the disease up to 80% of the population may die [24|

Under all rearing systems, birds can develop pathological behaviour such as feather pecking and cannibalism
which are among major causal agents of mortality in laying hens. Blokhuis et al. (2007) mvestigated different fayer
housing systems and found one-third of all mortality cases to be caused by feather pecking and cannibalism
whereas Weitzenburger et al (2005) reported that cannibalism accounted for as much as 65 3% ol mortality of fay -
ing hens housed ina variety of furnished cages. Sparks et al. (2008) surveyed Britsh certitied organic pullet produc-
ers and found unnual mortality to range from <2% to > 7%. Mos! producers reported a mortality rate of less than §%
Causes of monality mcluded smothering, non-specific diseases, unknown cause and predation, with smothering and
cannibalism accounting for the highest and lowest percentage (23% and 6.2%) of all mortahity respectively n Den-
mark, Van de Weerd etal. (2009) identified layer mortahity of about 10% in free range systems, and 9 (6 and 11 9%,
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for brown-feathered laving hens and 8 6% and 6 8% lor white-feathered laying hens under organic system in
2004-2005 Odden et al (2002) found that rearnng white-feathered genotypes can lead to reduced I er mortality due
o therr Toser snseeptibility to feather pecking and canntbalism as primary causes of mortality However, Van de
Weerd et 12009) recommended rather the contrary - hreeding non-white genotypes [or free range systems i or-
der i be dess conspreuous o predators as major causative agents of layer mortality The most commuon predators
listed hy Henry (2002) mclude eagles. raccoons and foxes Gayer etal (2004) on six Genman free-tanse larms cal-
culated that predation losses withim one laying period ranged from 008% to 12.5% (96 1o 445 hens ) per farn. The
conmamie sigmificance of predation for the farmer will largely depend on the size of is flock. with taroer Mocks be-
mg proportionally less atfected than smaller ones

Croxall and Elson (2007) comparcd mortality under different rearing systems on a range of farms in Great Brit-
ain. The Netherlands and Germany. The lowest mean cumulative mortality during the laying period oceurred m fur-
mshed cages (3%) and the highest i free range flocks (14%)

Mostert et al (1995) reported considerably higher mortality i birds reared under floor and free range systems
than in caged hens. Sencié and Butko (2007) found Lohman Brown layers to have higher mortality under free rangce
svstem (6 8%0) than in cages (5.5%). In their study conducted from 2001-2004, Fossum et al (2009) i Sweden
showed a significantly higher occurrence of bacterial and parasitic diseases and cannibalism i laying hens Kept i
htter-based housme systems and free-range systems than i hens kept in cages. The occurrence of viral diseases was
sigmificantly hagher m mdoor litter-based housing systems than in cages The same authors suggested that to -
crease the satety of the egg production i hitter-hased housing systems and free-range systems it is necessary to pay
much attention to management and preventive measures, such as biosecunty and vaccinations. Anderson (2010)
also tound higher mortality 1n Hy-Line laying hens reared in free range system (28.4%) than in hens kept in conven-
tronal system (8.9%)

In contrast. some researchers reported lower mortality in free range systems than i indoor production systems,
the reason beg higher comfort and increased bird resistance attmned through the daily avalability of sunlight and
Iresh air Ferrante et al (2009) observed considerably lower mortality in Hy-Line hybrids reared under free range
svstem (2 43%) than under barn system (4.24%)  In a study by Mugnai ct al. (2009), lower mortality occurred in
Ancona laying hens kept under organic (2.4%) and organic plus (1.8%) systems, compared to conventional birds
+1.15%) The large timpact of farm conditions on mortality was also confirmed by Hegelund et al. (2006) who stud-
1l 18 different organic farms with mortality ranging from 8.6% to 62 3% (average mortality: 22 5%7 The majority
of mortahty cases were caused by Pasturella and predator attacks. Yakubu et al (2007) reported a lower weekly
mortality rate for caged Bovans Brown and Lohman Brown laving hens (0.68%) than tor hens on deep hitter
0%

In Sweden, housmg systems for poultry have been assessed since the 1990s. with mortality rate used as a param-
cter 1o evaluate new housing systems for poultry (non-cage systems only) This evaluationsystem de fines ' normal ™
muortality in rather general terms, if mortahity during the full production cycle 1s higher than 9%. it ts considered
ligher than the hinut set for healthy commercial profitable poultry [36]

Broiler mortality

Martalhity of hrotlers i barn systems can occur due to a range of factors, including low temperatures in carly
davs of Iife. neh temperatures at later stages, water and feed supply problems. inadequate stockmg density [30],
[14] Free range can also pose an increased nisk of death to a large number of birds due to specific problems. such as
discases. parasites, predators

Hegelund et al (2006) observed that predation in organic systems in Denmark accounted for 6 4% ofall mortal-
iy, which sugeests the need to give large attention to this problem As indicated in the section on laying hens, i pos-
sihle way to reduce predation in this system is to breed non-white genotypes to be less conspicuvus to predators
[36] Morcover. broiler behaviour itself - brotlers flocking out of the house after a rain shower to drink from puddics
- can cause a high rate of mortality due to the risk of transmission of diverse infectious diseases |13, 17] Another
reason for the high rate of mortality m free range systems is the use of conventional genotypes with a daily gain of”’
tp to above 60 g, which coupled with postponed slaughtering age leads to very high body weights and intense
srowth that place great stress on brotler cardiovascular and locomator systems [2, 27] Jupan (2004) reported mor-
tality due to a sudden heart attack of 2-4% in male broilers - *'matabolic disorders™. Another major cause for broiler
martality is temperature [33, 35] which is almost impossible to control under non-commercial systems. Polowiez
and Doktor {2011) nbserved no mortality cases in non-free range birds, whereas mortahity i free range flocks was
} 17% Phelps (1991) reported martality of 15% in free range systems, and 4% in non-free range sy stem. Duralli et
Al 12012) studied mortahty in 5 weeks ol d broilers and observed mortality of 5 3% and only 2 9% i free range and
conventional birds. respectively Filho et al. (2003) found no significant difference in the mte of mortality between
hratlers reared under intensive and semi-intensive systems. Conversely, Lima et al (2005) obseryed mortality of
[ 34% under free range system, and as much as 5 32% under non-free range system. However, given the fact that
these results were obtained on different farms using different hy brids, they must not be taken for granted. still. they
make a considerable contribution to the suggestian that Farm conditions have a crucial eftfect on the rate of mortahity
it chiehens

196




References

[1] Anderson, KA Range egg production, is it better than in cages? MPF Convention. March 16-18 2010 (2]
Bassler, A W. Organic Broiler in Floorless Pens on Pasture Doctoral thesis 2005, [3] Blokhws, FLJ . Tiks vin
Nickerek, T.. Bessei, Elson, A, Guemene, D , Kjaer, 1., Levrino, G, Nikol, C., Tauson, R, Weeks, C. Van de Wecrd
H.A. The Lay Way Project:, World's Poultry Science Journal, 63(1): 101 -114, 2007.; [4] Bogosavljevi¢-Boskovic,
S., Rakonjac,S. , Doskovié V., Petravié, M D.; World's Poultry Science Journal, 68 (2): 217-228,2012 | [§] Croxal.
R.A. Elson, H A . Britsh Poultry Abstracts, 3(1). 15-16, 2007, [6] Dahl, C.A., Permm, A . Chrstensen, JI*
Bisgard, M, Muhairwa, A P, Petersen, K .M., Poulsen, 1.5, Jensen, A L. Veterinary Microbiology. 86(4)y 313-324
2002.; [7] Durali, T., Groves, P.Cowieson, A The 23rd Australian Poultry Science Symposium - APSS 2012 8]
Fanatico, A - Pastured Poultry: An HI Case Study Booklet. ATTRA Publication. Natonal Center for Appropiite
Technology Fayetteville, AR, 2000 , [9] Ferrante, V., Lolli, S.. Vezzoli, G, Calvaching, L G Talian Joumal of Ani-
mal Science, 8 165-174, 2009 , [10] Filho, PH., Menten, J.EM., Neves da Silva, M A | Coelho, A A D, Savino
VI M. Revista da Sociadade Brasileira de Zootecnia, 32 (6) 1883-1889, 2003, [1 1] Fossum.0)., Jausson, DS
Etterlin, PE., Vagsholm,l.: Acta Veterinaria Scandinavica, 51 3. 2009 | [12] Gayer, P, Damme, K . Hildebrand.
R.A., Lippmann, J., Reichardt, W.: In U. Bergfeld, K. Damme, M Golze & W. Reichardt (Eds). Alternative
Legehennenhaltung. Evaluierung alternativer Haltungsformen fir Legehennen Schriftenreihe der Sachsischen
Landesanstalt for Landwirtschaft Heft 8 Sachsische Landesanstalt fur Landwirtschaft, Dresden. pp 85-122 2004
[13] Gordon, S I and Charles, D.R Nottingham University Press. 2002, [14] Hegelund, L. Sorensen, J T
Hermansen, ) E. Wageningen Journal of Life Sciences, 54-2; 147155, 2006, [13]) Heter, BT, Hogasen, H R, Jarp,
1. Preventive Veterinary Medicine, 53 (1-2): 147-158, 2002, [16] Henry, R Maritime Certitied Orgamie Growers -
Organic Profiles. March 2002.; [17] Jones, T, Feber, R., Hemery, G, Cook, ., James. K., Lamberth, C |, Dawkins
M. A UK case study. Agricultural systems, 94: 177-188, 2007 . [ 18] Julian, R.J. Measuring and auditing broaler wel-
fare, CABI Publishing, Wallingford: 51-59, 2004 ; [19] Knterim, U. Wageningen Journal of Life Sciences 54-2
133-146., 2006 ; [20] Lima, A.M.C_ and Naas, |.A. Brasilian Journal of Poultry Science T(4); 215-220,2005 |21
Mostert. B E. Bowes, E.H.. Vanden Valt, J.C. South African Journal of Animal Science, 23 (3): 80-86, 1995 [22)
Mugnai, €, Dal Bosco, A., Castellini, C. Italian Journal of Animal Science, 88: 175-188, 2009 [23] Oden k
Keeling, 1.J . Algers, B British Poultry Science, 431 169-181,2002., [24] Permin, A and Pedersen, G Network tor
Smallholder Poultry Development, The Royal Veterinary and Agricultural Universaty Fredenksberg, Denmark
9-13, [25) Phelps, A. Feedstutls, 19, 21,1991, [26] Poltowicz, K. and Doktor, J Animal Science Papers and Re-
ports, 29 (2)° 139-149, 2011, [27] Ponte, P1.P. Tese de Doutoramento em Ciencia e Tecnologia Anmial
Universidade Tecnica de Lishoa, 2008.; [28] Savory, C.J. World’s Poultry Science Journal, S10 215-219 . [29]
Senti¢, D, and Butho, D Poljoprivreda 12 (2): 1-3,, 2006., [30] Sorcnsen, P, Su.G, Kestin, S C Poultry Science
79: 864-870. 2000., [31] Sossidou, E.N., Dal Bosco, A, Elson, 1A, Fontes, C M.GA World's Poultry Science
Journal, 67 47-38, 2011, [32) Sparks, N.H.C, Conroy, M.A . and Sandilands. V. British Poultry Science. 49
525-532, 2008 . [33] St Piere, N.R ., Cobanov, B., Schnitkey, (i Journal of Dairy Scicnce 86 (F) 52-77.2003 . [34]
Thamsborg. $ M. and Roepstorff, A. Journal of Parasitology, 89 277-284, 2003.. 135] Vale. MM, Moura. D)
Naas. |.A . Pereira, D.F Brasilian Journal of Poultry Science, 12 (4). 279-285, 2010, [36] Van de Weerd, 1A
Keatinge, R and Roderick, S. World's Poultry Science Journal, 065 649-684, 2009, [37] Wentzenburger, [ Vits
A, Humann, 11, Distel, O British Poultry Science, 46(5); 353-339, 2005, [38] Yakubu A, Saleko, A Jge A O
International Journal of Poultry Science, 6(6): 434-439, 2007 -

197



