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EFFECT OF SEASON ON BEEF CATTLE PERFORMANCE AND PROFITABILITY

DEMIRCAN V., KOKNAROGLU H., YILMAZ H.

Abstract

Purpose of this study wasto determine effect of seasan on beefcattle performance and profitability in beefcattle farmsin
Afyon province. Data were obtained by conducing a questionnaire with 100 beefcattle farmsselected by stratified random
sampling method. Starting date on feed was assigned to seasons and, since the steers were fed an average for 202 days,
an overlapping of seasms occurred. Thus,cattle started on feed in spring, autumn, summner and winter were finished in
summner, spring, autumn and spring, respectivey. Cattle started in spring, autumn, summner and winter were expaed to
hat, cald and warm portionsof theyear,respetivdy, and were classified as hot, cold and warm seas cattle. Cattle raised
in cold seasa had lower average daily gain (ADG) than those in warm seasa (P<0.05). Feed efficiercy of cattle raised
in warm and hot seasm was better than those raised in winter (P<0.05). It wasfound that cattle raised in cold seasm
had highercost for 1 kg of liveweght, liveweght gain and carcass than other seasms (P<0.05). Gross profit, netprofit and
relativereturn of cattle raised in cold seasan waslower than other seasms (P<0.05). When average profit of all farmswere
conddered, it wasfound that profit wasnot emough to sustain a farm housénoldsliving. In the study area cost and sde price

of 1 kg carcass were close to each other thus discrepancy betweenthese two prices defined as profit margin wassmall.
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INTRODUCTION

Beef catle production is an important branch of

animal production secor and hashad a special place
in Turkish ecanomy with its enploymert rate and

values of products produced According to daa from

year 2005, shae of beef in total read met production

was 53.50 %. However in recert years a decease in

total cdtle population, and beef production has leen
ob=rved With a17.28percert decease, catle number
in Turkey wentdownfrom 12173000in 1990to 10069

346in 2005.Asaresult of this betweenyears 1990-2005
even though there was a 51.69 % increase in carcass
weight, red meat production deceased from 742 149
to 685900 ton/year correspnding to 7.58 % decease

(FAO, 2005). Decrease in number d cdtle stens from

differert factors sud as high beef production costs,
lower carcassricesand thesefactorsresultedin closure
of somefarms.

Beef cattle production in Afyon is an important branch

of agiculture is ranked third in terms of beef cdtle
production in Turkey. According to daa obtained for

2002 read meit productionin Afyonwas19118tonand

96 percert of this meat consisted of beef. Total number
of catle in Afyon is 210 043 headsand 76 percert of

this population is European breed (Anonymous,

2002).Afyon is locaed at the intersedions of adacert

provinces roadsand markets beef products to these
provinces. Thus industry baed on beef production

is estdlishedand developed in Afyon (Anonymous,

1996).

Profitability is a key componert in sustinability of beef
catle farms. In order to increase profitability of beef
production, production efficiengy and marketirg time
should k@ considered Sea®n is one of the important
factors affeding performance and profitability of beef

catle (Koknaroglu et al., 2005a; Koknaoglu et al.
2005b)

Purpse of this study was to analyze effed of season
on performance and profitability of beef catle in
Afyon province that is an important certer for beef
production in Turkey. In the study, performance and
carcas charaderistics of cattle, cost of production,
costfor production of 1 kg liveweight, liveweight gain,
carcas, grossprofit, netprofit, propotional profit were
deemined for sea®ns, deeminaion of profitable
sea®n was done and suggestins for increasing
performance @ catle and profitable farming were
given.

MATERIALSAND METHODS

Data consisted of primary informaion obtained ty
guestinnaire from beef cétle farmsin Afyon province
Bolvadin, Suhu, Cay, Dinar, Sinanpasa and ihsaniye
districts and villagesin thesedistricts. Along with data
obtained ly questimnaire, similar studiesconducted
by otherinstitutions and researchers were also utilized.
Data consisted of information obtained for 2005 year.
Regading to personal communicaion with personnel
in branch of Ministry of Agriculture in Afyon, 23
villages in Afyon province Bolvadin, Suhu, Cay,
Dinar, Sinanpasa and Ihsaniye districts that were
involvedintensively in beef catle farming were chosen
for enploying questionaire. Beef catle farms in
these villages that meetresearch criteria constituted
population size Districts chosen for research purpose
constituted 81.7 % of beef catle population in Afyon
province (Anaymous, 2004) and thus sample size
repreerts population size Neyman metod o
stratified randomsampling metod was conducted to
select number d beef catle farms for questimnaire
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(Yamane, 1967). Sampling size was deemined by
using equation

1.
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where;

n: sampling size

N,; number d farmsin h* group

S, standard deviation of h™ group

S.3 variance of h™ group

N; population size

D? is (d/zy where d is deviation (5%) from mean
(X=11.97), z is sandard normal distribution value
(1.96)that corregpondsto 95 % probalili ty.
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Using above Equation 1, sampling size that would
represert population was found to be 91. However
taking into accaint some questionaireswould not be
qualified for analyses,104 beef cattle farms randonty
chosen to conduct questicnaire. Of the 104 farms 4
had misinformaion and did not qualify for analyses,
thus 100 farms were used for sudy. Farms that
guestinnaire conducted were randonty chosen. Since
thereweredifferencesn catle population among farms,
estdlishmern of groups were decidedto homogenize
population. Consideiing animal population of farms
and frequeng distribution, farms were divided into
three groups. In distributing farms to graups equation

3wasused(Yamane, 1967).

Nhgj *n

hoSh

where;

Ny

©)

n,, is sampling sizefor each group

n; sampling size

Distribution of population by groups and number d
farms by groupsare given in Table 1.

Among farms regading their size farms were divided
into threegroups:

Group |: farms that have 5-10animals(33 farms)
Group II: farms that have 11-25animals(41farms)
Group llI: farms that have more than 25 animals (26
farms).

Deprecidion for building, madinery and animal was
calaulated Deprecidion rateswere 2,4, 1.5,5, and 25%
for concrete buildings, mud brick and wood buildings,
stone buildings, capital for madinelry, and smalltodls,
respedively (Erkus etal. 1995; Sayili and Esergiin,
2002).

Sinceendof the year value (worth) were consideredor

madinety, building and cow capital, realinterestrates
were used(Kadlec1985):

(4)

Where:
i : realinterest rate
r: nominalinterest rate
f . inflation rate (wholesaleprice index)

In period during which guestianaire was conducted,
annual nominalinterestwas14 % and infl ation rate was
4.26% and thusrealinterest rate wasfoundto be as9.3 %.
Since some farms in the sample have bah cragp
production and beef céitle, fixed and somevariable cods
for madinery werecomman costgor those production
branches. The distribution of comman cost between
crop production and beef catle branch was evaluaed
basd on madinery use ratio between leef catle and
crop production. Managemert experse wasassumedo
be 3 % of variable costs.When calaulating ecuivalence
of labor costfor family work, wagerate for hiredworker
wastaken asba® (Kiral etal., 1999). Production cost
is spread throughout the feeding period, thus interest
rate for production costthroughout the feedirg period
should k@ considered This interest is called revolving
fund interest andrefleds the opportunity cod of capital
invested for production. Rewlving fund interest was
takenashalf the interest rate (9 %) applied by Turkish
Republic Agricultural Bank to variable costsfor beef
catle production credits(Sayil and Eserglin, 2002).
Equations 5, 6, 7 were usedto calailate production
costfor 1 kg of liveweight, liveweight gain and carcass,
respedively (Kiral etal. 1999).

Rewenue from carcassand manure sale congtituted
grossproduct value. By sulirading variable cods and
production cog from grossproduct value gioss profit
and net profit were ohtained respedively. Reldive
return was calaulated ly dividing grossproduct value
to total production cods (Reltber 1993; Erkus et. al.
1995).

STATISTICAL ANALYSIS
Number d farms selectedfor farm sizeswere analyzed

to deemmineeffed of sea®n on beef cédtle performance
and profitability. Accordingly, strting time o feed
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Total productioncost including cattle purchaseprice manuresale

Productioncost for 1kg liveweight

(®)

Productioncost for 1kg liveweightgain

Total productioncost excludingcattle purchaseprice

Final weight kg

manuresale
Liveweightgain kg

(6)

Productioncost for 1kg carcass

Total productioncost including cattle purchaseprice manuresale

(7)

was usedfor assignmento sea®ns, and sea®ns were

classified as Winter (Decenber to February), Spring

(Marchto May), Summer(Juneto August)and Autumn

(Septemberto November). Sincecattle were fed for an
averag of 202 days, overlgoping of sea®ns occurred
and cattle starting in the feedldsin spring werefinished
at the endof summerThey were expo®dto the hotter
part of the year, which was classified as “hot sea®n’

Cdtle strted in autumn were finishedat the end of
spring and were expodto the colder pat of the year.
This group wasclassified as“cold sea®n. Catle which
started in winter and in summerwere finishedat the
endof spring and autumn, respedively, and the pats
of the year they were expod to were intermedide in
terms of temperaure. Thesetwo periods were classified
as the “warm sea®n. Among 100 farms, 41, 30 and

29 farms were includedin warm, hot and cold sea®n,
respectively. Daa oltained were analyzed with SAS
prograns. Sea®n was usedas independenvariable
whereas performance cost and profit paameers
were usedas dependen variables in SAS program.
PDIFF statemert in SAS (1999) was usedto compare
significance levels of means. Alpha level of 0.05was
chosen assignificancelevel. Performance carcas and
ecaomicsvariablesare reportedfor ahead dcattle.

RESULTSAND DISCUSSION

Performance and carcas charaderistics for cdtle by

sea®n are providedin Table 2.

Catle raised during warm sea®n had longest time
whereas those fed during hot sea®n hadshatest time
on feed Cattle fed during warm sea®n had heaviest
and those fed during cdd sea®n had lightest initial

weight. Cattle fed during warm sea®n hadhighestfind

weight and this wasdifferert from those fed during hot
and cold sea®ns (P<0.05).Thiscould be expeded since
catle fed during warm sea®n had bath higher initial
weight, higher averag ddly gan (ADG) and longer
time in feedld (Table 2). Dry matter intake (DMI) did
not differ among sea®ns however cattle fed in cold
sea®n hadnumeiically higher DMI. Koknaoglu etal.

(2005a)foundthat cattle fed in cold sea®n hadhigher
DMI than in othersea®ns. In cdd environmeris with
ambient temperaure below beef cdtles lower critical
temperaure, an animal hasto increaseits enegy intake
to maintain proper function of the body. This increase
is aresult of an increase in megboalic heat production
in order to compersate for a greater het loss due to

Carcassweight kg

falling ambiert temperaure. Consequertly, increases
in enepy requirementgesult generally in an increased
appetite, thus in greater feed intake. Shijimaya et al.
(1986) reported that dary catle housedin cad bans
in which the daly mean temperaureswere -5.5 °C to
1.5°C, hadhigherdry materintakesthan catle housed
in warm barns in which the daly mean temperdures
were 8.2t0 11.2°C. However, at extremely low ambiert
temperauresdisruption of feedirg behavior is observed
in cdtle (Forbes,1986;Young, 1988).Cattle fed during
hot sea®n had lower DMI due to depessing effect
of heat on feed intake. Somanathan and Rgagopalan
(1984) found that the percertage dry matter intake
was the lowest during the months when the ambiert
temperaure was the highest. Therefore, they assumed
that the higher ambient temperaure hada depessing
effedt on the dry materintake. Koknaroglu etal. (2006)
also found that in lowa, depressve effed of heat was
displayed in Augus for cattle fed in openlot, openlot
with acces to an overheadsheter and in confinemen
housing Upper ciitical temperauresfor mosttraits and
mod speciesfall between23.4 and 27.2 °C and vary
dependirg on degeeof acdimatization, rate of growth
or production, air movemert around the animals and
relaive humidity (Fuquay, 1981).Heat stressedanimals
reduce intake while their maintenance requiremert is
increased, which leadsto reducedperformance
Averag daly gan (ADG) d cattle fed during warm
sea®n was higher than that of cod sea®n (P<0.05).
Catle fed during hot sea®on wasintermedide in terms
of ADG and did nat differfrom othersea®ns (P>0.05).
Asarule of thermodynamicsthe performance @ cdtle
depends 0 how much enegy they consumeand how
much enegy they spendfor mairtenance Caitle asa
homedaherm animal live in a dynamic ervironmert
and interad with it (Hahn 1999). The ervironmert
suroundirg catle often dictates their mairtenance
enegy requiremen and their feed intake (Delfino
and Mathison 1991). In winter when feedlat cétle are
expoed to aderse ervironmens, the mairtenance
requiremert increases with less enegy available for
production. Resarch shaved that whenfinishirg stees
expogdto differert magntudes (degresbelow lower
critical temperaure) of codnes, NE_ increased with
deceasing temperéaure and NE, gradially deceased
with deceasing temperaure (Ames,1987).
Feedefficieng (FE) of cdtle fed in differert sea®ns
is given in Table 2. Catle fed during warm and hot
sea®n had better FE than those fed during winter
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(P<0.05).Even though céitle fed during warm sea®n

had better FE, this was nat differert from those fed
during hot sea®on (P>0.05).The rea®n for cattle fed
during cold sea®n is asociation betweentemperaure
and digedibility of feed Extensive daa from several
experimens shaved that digestiblity for ruminants
deceaseshy an average of 0.2% for each 1 °C decease
in ambiernt temperaure (NRC, 1981).In a study with
catle and sheepexpo®d to natural winter conditions
or suljected to prolonged exposire in climatic

chambers in Canada, Christgpherson (1976) found
that the decease in dry matter digestiblity per degee
deceasein temperaurewas;0.31%per 1 °C for sheeps,
0.21%per 1 °C for calvesand 0.08%per 1 °C for stees.
Thus suggestirg that the digedive function in younger,

smalleranimals may be more markedly influenced b
environmertal temperaure than that of older larger
animals. The influence 6 cdd on digedive function

is probably effeded by an increase in gut matility and

higher passgerate, thus shetening the exposure time
of digega with microlal degradtion (Young, 1981).
Milligan and Christison (1974)foundthat average daly

gan and feedefficieng were significantly relaed with

mean ambiert temperaure. Correldion coefficients
for days below -30.6°C were -0.74and 0.86for average
daly gan and feed efficieng, respedively. Ancther
rea®n for catle fed during cad sea®n not to have
good feed efficienyy was that producess raising cétle
in confinemer buildings were nat providing adeajate
ventilation that removes excessgase, humidity in the
house. Koknaoglu etal. (2006)foundthat temperaure-
humidity index was one of the main factors affecting

DMI of catle raisedin confinemer.

Carcassweight and dressig percertage are given in

Table 2. Carcassveight and dressing percertage of cédtle
fed during warm sea®n was higher than that of hot

and cold (P<0.05).Carcassweight is a function of find

weight and dressimy percertage. Thus hevier catle with

higher dressimy percertage would have higher carcass
weight. Whencattle were sold, catle fed in cad and hot

sea®n were lighter and were expeded to be younger,

thus they were assumed to have formed skeletal system

and visceral organs and started developing muscle and

depositing fat whereas cdtle fed in warm sea®n were
heavier and had developed muscles. Thus thesecdttle

hadhigherdressig percertage.

Production costfor 1 kg of liveweight, liveweight gan

and carcassare provided in Table 3. Catle fed during

warm and hot sea®n hadlower production costfor 1

kg of liveweight, liveweight gan and carcassthan cattle

fed during cold sea®n (P<0.05).Catle fed during cold

sea®n hadhigher production costfor 1 kg liveweight,

liveweightgain and carcassdue to their lower find and

carcassweight, and on the other hand relatively high

production costs. Similar results were oltained ly

Koknaoglu etal. (2005b)who foundthat céitle started

on feedin fall and fed during cold sea®n tendedto

have higherproduction costfor 1 kg of liveweight gain

than those fed during warm and hot seasn.

Gross product valuesfor sea®ns are given in Table
4. Grossproduct value is summaion of incomefrom
carcas and manure sale valuesand it was highestand
lowest for cdtle fed during warm and cold sea®n,
respedively (P<0.05).

Production cog for sea®ns are provided in Table 4.
Eventhough catle fed during warm sea®n and in cold
sea®n had numeiically higher and lower production
costs, respedively, this was not differert (P>0.05).
Variable costwas the main contributor of production
cost. Proportion of variable costin total production
costwas 87.36,86.81and 86.61% for warm, hot and
cod sea®ns respedively, whereas fixed cost was
12.64,13.19,13.39% for warm, hot and cold sea®ns
respedively. Similar results were found by Ozkan and
Erkus (2003) who analyzed farm ecanomics by farm
sizesand foundthat variable and fixed cog constituted
86.7and 13.3% of total cod, respedively. Reason why
variable cog hada high shae in total costwasanimal
purchas and feed cost. Proportion of animal purchas
and feed costin total costwas72.89,72.48and 73.21
% for warm, hot and cold sea®ns respedively. Similar
results were obtained ty Ozkan and Erkus (2003),Pdat
(1997) and Sakaya and Gunlu (1996). In order to
decease feedcost, good quality forages at a reldively
low price shaild be usedasroughag sourcein ration
and ration prepaation techniquesshould le applied by
farmers.

Gross profit, net profit and reldive return for sea®ns
aregivenin Table 4. Grossprofit is an important criteria
that determinescompetitive edge of the production
adivity of the farm in terms of insufficiert resources
use. Inanotherword, grossprofit is acriteria that shaws
the succes®f the enterprise (Erkus etal. 1995).

Gross profit for sea®ns was 488.59,464.58and 35.13
for warm, hot and cold sea®ns respedively (Table
4). Net profit for sea®ns was 193.61,196.95and -
270.48 for warm, hot and cod sea®ns respedively
(Table 4). Gross and netprofit of catle fed during cold
sea®n waslower than those fed during warm and hot
sea®n (P<0.05).Relaive return is another criteria that
measues the successof a farm erterprise. Reldive
return shaws return obtainedfor every 1 unit invested
Thus values lower than 1 means that total production
costexceedggrossproduct value leading a loss. If this
valueis larger than 1, this indicaesthat this erterprice
is profitable. In this study relaive return was1.08,1.10
and 0.88for warm, hot and cdd sea®ns respedively
(Table 4). Reldive return o cdtle fed during cold
sea®n waslower than those fed during warm and hot
sea®n (P<0.05).

It wasfoundthat in the research area catle fed during
warm and cold seasn were more profitable. However,
averag income 6 all farms wasnot enaiugh to suséin
afarm household Thusin the research area extension
servicesthat have posttive impacts @ performance ¢
catle should e developed. In additin, policies that
decease feedcostsand that increase farm income ly
subsig for forage cultivation should le applied. In
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orderto promote cétle husbandry, subsidieshauld be
givento farmers who raise cdtle and provide hygienic
and healthy meat, processe by controlled slaughter
houses.
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