Macedonian Journal of Animal Science, Vol. 2, No. 1, pp. 29-35 (2012)

073 In print ISSN 1857 — 6907
Received: June 30, 2009 On line ISSN 1857 — 7709
Accepted: November 9, 2009 UDC: 636.52/.58.034.022:575.22(560)

Original scientific paper

COMPARISON OF WHITE AND BROWN LAYING HEN FARMS
IN TERMS OF PERFORMANCE AND PROFITABILITY

Vecdi Demircanl, Hasan Yilmaz', Hayati Koknarogluz, Zeynep Dernek', Mevlut Gul', Tufan Bal'

"Department of Agricultural Economics, Faculty of Agriculture, Siileyman Demirel University,
Isparta, Turkey
’Department of Animal Science, Faculty of Agriculture, Siileyman Demirel University, Isparta, Turkey
vecdem@ziraat.sdu.edu.tr

In this study, white and brown laying hen farms in the Afyon province, which have considerable importance in
laying hen farming in Turkey, were compared in terms of performance, and profitability and the most profitable geno-
type was determined. Data were obtained by conducting a questionnaire with 67 farmers. Laying hen farms were di-
vided into two groups according to their genotypes and were analyzed accordingly. It was found that white layers had
higher egg yield and better feed efficiency. Egg yield and feed efficiency for white and brown laying hen farms were
79.60, 76.18% and 2.41, 2.48 kg feed/kg egg, respectively. It was also found that brown laying hen farms were ad-
vantageous in terms of economic criteria. Production cost and net profit per hen for white and brown laying hen
farms were 28.62, 29.09 TL and 0.80, 3.78 TL, respectively (1 USD = 1.43 TL). The profit margin per egg for white
and brown laying hen farms were 0.001, 0.010 TL/egg, respectively. The results showed that even though white lay-
ing hen farms had lower production costs, brown laying hen farms were more profitable and the reason for this was
the higher price received per brown shell egg.
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CIIOPEJBA HA BEJIN U KA®EABU HECWJIKHA BO MOTJIE/L HA HIEPO@OPMAHCHUTE
N IMPOPUTABUJIIHOCTA

Bemu u xadeaBn HecwIIKM OZTJIeNaHU BO MOKpanHaTa A(QHOH, KOUIITO UMaaT TOJIeMO 3Haueme BO (hapMCKOTO
OJINeyBarkbeé Ha HeCHWIKH Bo Typiuja, ce CIOpeqyBaHH BO IOINIEA Ha nepdopMaHcHTe U NpoduUTabmIHOCTA U €
onpenyBaH HajnpoduTabmiHHOT TreHoturl. IlomatommTe ce HOOHMEHH BpP3 OCHOBA HA AHKETEH INPAMIATHHK OX 67
¢dapmepu. OxriaenyBaHuTe HECHIKH Oea IOSNICHH BO JBE TPYITH BO 3aBHCHOCT OJf HUBHHOT I'CHOTHII M Oea COOJBETHO
ananu3upany. Ce mokaka Jieka OelHTe KOKOIIKM MMaaT ITOBHCOK YN Ha jajia U 1mojo0pa KOHBep3Hja Ha XpaHa.
VYpenor Ha jajua u KOHBep3HjaTa Ha XpaHa kaj Oemure u kadeaBure Hecwnku Oea 79,60, 76,18% u 2,41, 2,48 kg
xpana/kg jajma, coonserHo. McTo Taka ce mokaxka Jeka OJIJIEAYBameTo Ha Ka)eaBUTE HECHIIKH € ITOIOBOJHO BO
OJHOC HA €KOHOMCKHUTE KPHTEPHyMH. TpolIonuTe Ha IMPOU3BOACTBO M HETO-IOOMBKAaTa Kaj HECHJIKHTE of Oena u
xageaBa nuHHUja Oea 28,62, 29,09 typcku mmpu (TL) u 0,80, 3,78 TL, coomserno (1 USD = 1,43 TL). [Ipodurnara
rpaHuna 1o jajue 3a 6enute u kadeasure Hecwiku Geme 0,001, 0,010 TL/jajue, coonBeTHo. PesynrarnTe mokaxaa
JieKa MaKko OeJnTe HeCHIKHM MMaa IOHUCKH TPOILIOIHM IIPU OJTJIEyBamkeTo, KadeaBUTe HECHIKU cerak Oea monpogu-
TaOWIHY, a IPUYUHATA 32 Toa OWiia MOBHCOKATA [IeHa JOOUeHa 110 KadeaBo jajiie BO JIyIIIa.

Kny4ynu 360poBH: TeHOTHIT; HECHIIKH; IIep(HOPMAHCH; TPOIIONH; TPO(GUTAOMIHOCT

INTRODUCTION to provide raw material for meat, milk, textile,
leather, cosmetic and drug industry, to make a con-
tribution to balanced development, to decrease and
prevent the hidden and open unemployment in the
rural area, to increase exchange income by export
and to reduce immigration and its social troubles

Livestock sector which plays a major role in
sufficient and well-balanced nutrition of people
has also economic and social functions so as to
increase the national production and employment,
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[Babacan, 2006]. Animal origin products are more
nutritious for human nutrition. According to scien-
tific studies, for each kg of body weight 1 gram of
protein needs to be consumed in a day and 42% of
this amount (30-35 g) should be animal-origin for
healthy nutrition. Average protein consumption
per capita in the developed countries is approxi-
mately 80—110 gram and 50-60% of this comes
from animal origin proteins [Sekerden ve Ozkiitiik,
1993; Akman ve Kumlu, 1998; Aslan et al., 2002].
However, 73% of daily protein consumption in
Turkey comes from plant-origin foods [Aslan et
al., 2002].

Eggs are one of the animal-origin foods that
have a great importance in an adequate and bal-
anced diet for human beings. Two eggs consumed
in one day can meet nearly half of animal-origin
protein needs of a human being. When compared
to the world average and developed countries, it
was found that egg consumption per capita in Tur-
key was low. According to the data of 2005, an-
nual egg consumption per capita was 115 in Tur-
key, the world average, USA, Japan, France, Ger-
many and Austria were 144, 255, 330, 253, 206
and 228, respectively [Anonymous, 2008].

The poultry sector is known as the most de-
veloped animal branch in Turkey. Traditional vil-
lage poultry production, which was expensive and
with a limited production capacity was replaced by
commercial and industrial poultry farms by in-
creasing integrated hens farms and implementing
the contract farming model from 1970 to 1980.
The poultry sector has reached global standards by
large-size and modern investments by the private
sector in 1990s [BESD-BIR, 2003]. In the poultry
sector there are nearly 10 000 broiler and 5 000
egg production farms. It is estimated that around 2
million people earn their living from the poultry
sector [DPT, 2007]. Due to the need for animal
protein, the possibility of intensification, the con-
tribution of scientific improvements to the field of
breeding and feeding, the need for relatively
smaller areas when compared to other animal hus-
bandry branches and its contribution to the rural
development, the poultry sector has an important
role in the animal production.

The total number of broilers and laying hens
in Turkey was 64 078 000 in 1990, in 2008 it
reached 244 280 376 by a 4-fold increase. The to-
tal egg production in Turkey increased around 2-
fold from 384 930 tons to 824 418 tons during the
1990-2008 period. The total number of laying

hens in Turkey was 63 364 818 according to 2008
data, and the share of laying hens in the total num-
ber of poultry was around 26% [TUIK, 2008].
Turkey is ranked 14" in the world in terms of egg
production according to 2007 data [FAO, 2007].
Turkey’s egg exports have increased 33-fold be-
tween 2000-2008 reaching 120 million dollars
from 3.6 million dollars. Main egg exported coun-
tries are Iraq, Syria, Azerbaijan and Saudi Arabia
[DTM, 2008].

This study was carried out in the Afyon prov-
ince of Turkey, which has a high potential for lay-
ing hen farming. The share of the Afyon province
in Turkey in terms of egg production and export
are 12% and 20%, respectively [Anonymous,
2008]. In this study, white and brown laying hen
farms were compared in terms of performance,
production costs and profitability. Since the analy-
sis of poultry farms having different genotypes in
terms of economics aspects were not studied be-
fore in Turkey, this situation increases the impor-
tance of study.

MATERIAL AND METHOD

The data used in the study were obtained
from the questionnaires administered to the pro-
ducers at laying hen farms in the Afyon province.
In addition, similar studies carried out by various
persons and institutions and related statistics were
also used. The data were collected in the year
2006.

Based on the data obtained from technical
personnel in the Afyon Provincial Agricultural
Administration and from the records of the laying
hen farming sector, the Afyon province city center,
Basmakci, Bolvadin and Suhut counties, where
laying hen farming is carried out, were selected as
study areas. According to the records, there were
126 farms in the area. It was planned to interview
all the farm owners; however, since some of the
farms were closed down and some of the produc-
ers did not want to give information, only 75 pro-
ducers were interviewed. It was determined that 53
of farms interviewed had white laying hens, 14 of
farms had brown and 8 of farms have both geno-
types, respectively. Since the purpose of this study
was to compare laying hen farms according to
white and brown genotypes, analyses were carried
out on 67 farms. Then these farms were catego-
rized into two groups according to genotypes,
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which were white (53 farms) and brown genotypes
(14 farms). The data obtained from the farms were
organized with the Excel software and are shown
in tables. The GLM option in the SAS program
[SAS, 1999] was used to determine significance
levels of the dependent variables.

Depreciation costs were calculated for build-
ing and tool-machine capital. Depreciation ratio of
2,4, 1.5 and 5 % were taken for concrete build-
ings, mud brick and wood buildings, stone build-
ings and machinery-equipment capital, respec-
tively [Erkus et al., 1995]. In the interest calcula-
tion of machinery-equipment and building capital,
the formula below was used [Kiral et al., 1999].

Value of machzine or building nterest rate (1)

Interest =

As year-end values of machinery-equipment
and building capital were considered, the real in-
terest rate was used. [Kadlec, 1985]:

i:

(1 + r) 1 @)
(1+7)
where:

i —real interest rate

r —nominal interest rate

f— inflation rate (WPI — Wholesale Price Index).

On the date when the questionnaire was ad-
ministered, the annual nominal interest rate was
23.5% and the inflation rate was 11.58%. So, the
real interest rate was calculated as 10.68%.

On the analyzed farms, generally more than
one production activity was carried out. For this
reason, fixed and variable costs for some machin-
ery-equipment are common costs. In the distribu-
tion of common costs, utilization ratios of tools-
machines in laying hen farming were taken into
account. General management costs were calcu-
lated by taking 3% of variable costs. In the calcu-
lation of wages for family members, the wages
paid to non-family members in the region were
used. In the cost calculation of egg production,
since the eggs are produced and sold on a daily
basis, revolving fund interest was not calculated
[Kiral et al., 1999].

By addition of the values of the products ob-
tained from laying hen farming, gross production
value was found. By deducting variable costs from
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the gross production value, the gross profit was
obtained. And by deducting production costs from
the gross production value, the net profit was cal-
culated and with the ratio of the gross production
value to production costs, the relative return was
calculated [Erkus et al., 1995; Rehber, 2005].

RESULTS AND DISCUSSION

The performance values of egg production on
analyzed farms are given in Table 1. It was found
that the number of hen per farm was higher in the
white laying hen farms. The number of hen per
farm was found as 20740 in the white laying hen
farms, it was found as 16228 in the brown laying
hen farms. It was found that white hybrids in the
study area were Lohmann, Nick Chick, Bovans
White and the brown genotype were Hy-Line,
Brown Nick, respectively. When the keeping pe-
riod of hens in the egg production was analyzed, it
was found that the brown laying hen farming had a
longer period. The keeping period of white and
brown genotype hens in the egg production was
found to be 58.45 and 60.29 weeks, respectively. It
was found that white hens tended to have higher
egg yield per hen.

Table 1

Performance characteristics of hens in farms

Farm groups

White Brown

Number of hen (hen/farm) 20740 16228
Laying period (weeks) 58.45 60.29
Number of eggs per farm per day 16509 12362

Number of eggs per farm during

the laying period 6754791 5216945
Number of eggs per hen (egg/hen) 325.69  321.48
Egg yield (%) 79.60 76.18
Mortality rate (%) 9.89 6.11

The egg production per white and brown hen
was 325.69 and 321.48 eggs, respectively. In other
studies Boga et al. [2003], Mizrak et al. [2007a]
and Mizrak et al. [2007b], found that the white
laying hens had higher egg yield per hen than the
brown laying hens. When the farms were analyzed
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in terms of egg yield, it was found that the white
laying hen farms had higher yield. The egg yield
(%) was found to be 79.60% in the white laying
hen farms, and 76.18% in the brown laying hen
farms. According to this, the white laying hen
farms were more advantageous than the brown
laying hen farms. When the mortality rates on the
farms were analyzed, the mortality rate was found
lower in the brown laying hen farms compared to
the white laying hen farms. It was observed that
the mortality rate were 9.89% in the white laying
hen farms and 6.11% in the brown laying hen
farms. In the study of Tourchyan [2005], the mor-
tality ratio was found to be higher in the white lay-
ing hen farms compared to the brown laying hen
farms. Again, in the catalog of the Poultry Re-
search Institution, the mortality rate was found to
be higher in the white layers compared to the
brown layers [TAE, 2009].

Feed consumption values of egg production
on the farms are given in Table 2. According to the
table, daily feed consumption per hen was 119.79
g in the white laying hen farms, and 118.71 g in
the brown laying hen farms. Feed efficiency on the
farms was determined in physical (kg feed/ kg egg)
and economic (TL feed/TL egg) terms. It was
found that the white laying hens converted the feed
better than the brown laying hens in physical terms
but the brown laying hens in economic terms. Feed
efficiency in physical terms was 2.41 and 2.48, and
the feed efficiency in economic terms was (.73
and 0.67, for white and brown laying hens, re-
spectively. In the study of Ershad [2005] and
Akiinal (2009), it was found that the white layers
were superior to the brown layers in terms of the
feed efficiency.

Table 2

Feed consumption of hens in farms

Farm groups

White Brown

Daily feed consumption (g/hen) 119.79 118.71
Feed consumption during the laying period,

(kg/hen) 49.00 49091
Feed efficiency (kg feed/kg egg) 241 2.48
Feed efficiency (TL feed/TL egg) 0.73  0.67
1USD=143TL

Cost items of laying hen production were
analyzed by categorizing them into fixed and vari-
able costs. Egg production costs of farms are given
in Table 3. As it is shown in the table, variable
costs constituted a significant part of egg produc-
tion period costs. The share of variable costs in the
total costs was 74.87% in white layers, 74.43% in
brown layers. The share of fixed costs in the total
costs was 25.13, 25.57% for white and brown
genotypes, respectively. The main reason why
variable costs share is high is the feed cost. Poultry
feed prices nearly tripled in Turkey between 2000
and 2006 [DPT, 2007; Anonymous, 2008].

Table 3
Production costs of egg farms (TL)

Farm groups
Cost items White % Brown %
Feed 407698.33 68.67 319939.72 67.77

Electricity 727132 122 2902.14 0.61
Veterinary medication 1933.96 0.33 212857 0.45
Cleaning-disinfecting 462.26  0.08 897.29 0.19
Marketing 570.28 0.10 589.29 0.12
Packing 21690.43 3.65 17166.00 3.64
Machinery variable cost  4126.90 0.70 7201.93 1.53

Other costs 75230  0.13 52943 0.11

A. Total variable costs  444505.80 74.87 351354.36 74.43

Building capital interest  5182.87 0.87 6293.57 1.33
Building depreciation 1941.15 033 2357.14 0.50
Building repair cost 1217.92 0.21 842.86 0.18
Rental cost of thehenhouse  366.04  0.06  368.57 0.08
Machinery capital interest 5573.45 0.94 5238.09 1.11
Machinery depreciation ~ 5218.59 0.88 4904.58 1.04
Permanent labor cost 14568.08 2.45 22622.27 4.79
Growing cost of chick 101758.41 17.14 67567.07 14.31

Management cost (A*0,03) 13335.17 2.25 10540.63 2.23

B. Total fixed costs 149161.69 25.13 120734.78 25.57

Total costs (A+B) 593667.49 100.00 472089.14100.00
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On the analyzed farms, the feed cost ranks
first among the cost items making up the total cost.
The share of the feed cost in the total costs in the
white and the brown layers was 68.67 and 67.77%,
respectively. These results are parallel to the re-
sults obtained in other studies. Bayaner [1999]
reported that the share of the feed cost in the total
costs was 67.82%. Bostan [1980] found that the
share of the feed costs in the total production costs
was 73.4% on average.

To minimize feed costs, which constitute the
most important expense in laying hen farming,
necessary precautions should be taken. Since corn
and soy, the raw materials of poultry feed in Tur-
key, are not produced in adequate amounts, 30%
of the corn and 90% of the soy are imported [TKB,
2004]. To enable adequate production of corn and
soy in Turkey and to reduce dependency on exter-
nal sources, incentive premiums should be in-
creased. Another important cost item in the egg
production period is chick growing costs. The
farms in the investigated area obtain chicks from
several grower companies and they feed them until
the egg production period. The share of the chick
growing cost in the production costs was 17.14%
in the white layers and 14.31% in the brown lay-
ers.

Gross production values of the gross egg pro-
duction on the analyzed farms are given according
to the genotypes in Table 4. As it is indicated in
the table, the gross production value in the egg
production includes egg sales, reformed chicken
sales, the slaughtered hen value and the fertilizer
production value. According to the survey results,
the gross production value was found higher in the
white laying hen farms. The gross production
value per farm was found as 610177.76 TL and
533425.55 TL, for the white and the brown geno-
types, respectively. Egg sales constituted a signifi-
cant part of the gross production value. The share
of egg sales in the total gross production values
was 97.13% in the white layers, 95.66% in the
brown layers.

The gross, net and relative return per farm
and per hen in the study area according to the
genotypes is given in Table 5. The gross profit is
an important success criterion in determination of
the competitiveness of production, in terms of
utilization of inadequate production factors on the
farm. In other words, the gross profit is an impor-
tant criterion that indicates the success of the farm
organization [Erkus et al., 1995]. It is found that
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on the analyzed farms, the average gross profit per
farm was higher in the brown laying hen farms and
these farms were more successful than the white
laying hen farms in terms of management princi-
ples. In fact, the average gross profit was
165671.97 TL in the white laying hen farms and
182071.19 TL in the brown laying hen farms.
Brown laying hen farming was found more ad-
vantageous in terms of average net profit per farm.
In fact, the average net profit per farm in the white
laying hen farms and the brown laying hen farms
was calculated as 16510.27 TL and 61336.42 TL,
respectively.

Table 4

Income of laying hen farms

Farm groups

Income items White Brown

TL % TL %
592651.03 97.13 510264.48 95.66

Egg sales

Discarded hens sales 2785.11 0.46 635736 1.19
12352.17 2.02 16225.00 3.04
2389.45 0.39 57871 0.11

Total gross values product 610177.76 100.00 533425.55100.00

Destroyed hen value

Fertilizer sales

Table 5

Gross profit, net profit and relative return in farms

Farm groups
Values (TL/ Farms) Whlte .............. —
610177.76  533425.55
444505.80 351354.36

593667.49 472089.14

Gross product value
Variable costs

Production costs

Gross profit 165671.97 182071.19
Net profit 16510.27  61336.42
Relative return 1.03 1.13
Values (TL/hen)

Gross product value 29.42 32.87
Variable costs 21.43 21.65
Production costs 28.62 29.09
Gross profit 7.99 11.22
Net profit 0.80 3.78
Relative return 1.03 1.13




34 V. Demircan, H. Yilmaz, H. Koknaroglu, Z. Dernek, M. Gul, T. Bal

Another criterion of evaluating the success of
laying hen farming is the relative return. The rela-
tive return indicates the income corresponding to
one TL cost. To consider a farm successful, the
relative return should be higher than the one. On
the analyzed farms, the relative return in the white
and the brown laying hen farms was 1.03 and 1.13,
respectively. Since the relative return was higher
than one in both genotypes, these farms made a
profit. But profitability of brown laying hens was
higher.

In the study area, in addition to the amount of
gross, net and relative return per farm, the amounts
per hen for white and brown hen farming were also
calculated. The gross profit per hen on the ana-
lyzed farms was 7.99 and 11.22 TL, respectively
for the white and brown hen genotypes. The net
profit per hen was 0.80 TL in the white laying hen
farms, 3.78 TL in the brown laying hen farms. Ac-
cording to these results it could be implied that the
brown laying hen farms were more profitable
compared to the white laying hen farms (Table 5).

The egg cost and profit margins of the ana-
lyzed farms are given in Table 6.

Table 6
Cost and profit margin of eggs in farms

Farm groups

White Brown

A. Production costs (TL/ farm) 593667.49 472089.14

B. Discarded hen sales (TL/ farm) 2785.11 6357.36
C. Destroyed hen value (TL/ farm) 12352.17 16225.00
D. Fertilizer sales (TL/ farm) 2389.45 578.71

E. Number of eggs per farm during the
laying period 6754791 5216945

F. Egg cost (TL/egg) (A-B-C-D/E) 0.085 0.086

G. Egg cost (TL/kg) 1.365 1.377
H. Egg sales price (TL/egg) 0.086 0.096
I. Profit margin (TL/egg) (H-F) 0.001 0.010

Reformed chicken sales and fertilizer sales
were deducted from the average production costs
per farm and the remaining value was assigned to
the total egg production and the unit egg cost was
calculated. Then by taking the difference between

the sales price and the cost of an egg, the profit
margin was calculated. It was found that cost of
one kg-egg in the white laying hen farms was less
than the brown laying hen farms. In fact, the cost
of one kg-egg in the white and the brown hen
farms was 1.365 and 1.377 TL, respectively. In
addition to the cost of one kg-egg, the cost of one
egg was calculated. The cost of one egg in the
white and the brown hen farms was 0.085 and
0.086 TL, respectively. However, it was found that
the profit margin was higher in the brown hen
farms. The profit margin in the white and the
brown hen farms was 0.001 and 0.010 TL/egg,
respectively.

CONCLUSION

In this study, the white and the brown laying
hen farms in the Afyon province, which have con-
siderable importance in laying hen farming in Tur-
key, were compared in terms of performance, pro-
duction cost, feed consumption and profitability
and the most profitable genotype type was deter-
mined. According to the results, white laying hen
farms were more advantageous in terms of the egg
yield and better feed efficiency. However, brown
laying hen farms were more advantageous in terms
of economic criteria. In fact, it was found that in
the study area, the gross, net and relative return
were higher in the brown laying hen farms com-
pared to the white laying hen farms. The results
showed that the profit margins were higher in the
brown laying hen farms. For this reason, brown
laying hen farms should be pursued to enhance
their activities in this region. Training and exten-
sion activities should be organized for the egg pro-
ducers. For reducing feed costs in laying hen farm-
ing, raw feed materials (corn, soy, sunflower)
should be supported to a higher extent. The poultry
sector is dependent on external sources in terms of
breeding stock. A considerable amount of various
products manufactured using advanced technolo-
gies (vaccinations, antibiotics, biological and
chemical substances, feed additives, growth fac-
tors), and the poultry-house, the hatchery, feed
factory and the slaughterhouse equipment are also
imported from abroad. All of these factors signifi-
cantly increase production costs and adversely af-
fect the international competitiveness of the poul-
try sector. For this reason, Turkey should develop
its own breeding stock for breeding. In addition,
investments in manufacturing all the above men-
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tioned products in Turkey should be encouraged.
The instability of prices, especially due to supply-
demand imbalance in the egg production, may
force producers to sell their products below their
costs. Like developed countries, excess eggs on the
market should be processed by industrial facilities,
turning them into more durable products, such as
pasteurized liquid egg and egg powder.
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