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Abstract

Feed consumption is one of the most essential parameters of the poultry production, because

the costs of nutrition often make over 60% of the total cost. Today's light line hybrids,
selected for the production of eggs for consumption, rcalize exceptional conversion of food to
egg mass. From an economic point of view, the information about feed consumption per
product unit, i.e. produced egg, is more interesting in relation to the daily consumption of
food per laying hen, which is not the best indicator of economic production. Since it has been
established in the area of the Balkans, that commercial flocks in the production of the eggs are

held to the end of the 72"d week of age as a final instance in the production, the aim of this
paper is to examine what is going on. with feed consumption per hen, and produced egg,

t"io.", as well as, after establish ed 72"d week of age, up until the end of the 79th week of age

of hen hybrids Lohmann Brown, where the production period lasted 61 weeks, which is 427

days. The examinations were performed on the light line hybrid Lohmann Brown by
conducting appropriate experiment on the laying hens' farm "Agrovet" in Foda municipality,
Bosnia and Herzegovina - Entity of Republic of Srpska. During the research, the following
basic indicators were tested: food consumption (daily per laying hen and per produced egg)

by weeks and for the entire production cycle. We also determined the coefficients of
phenotype correlation between the age and daily feed consumption per laying hen, or per

produced egg. By calculating the phenotypic correlation between the age of laying hens, and

the daily feed consumption per laying hen and produced egg, it can be concluded that, in the
present case, it is justified to use laying hen in the production of eggs for 6l weeks. Viewed
as a whole, it can be concluded that the analyzed commercial flock of light line hybrids
Lohmann Brown, in most tracked production indicators has achieved satisfactory results
which values are mostly within the limits of the values to the technological standards
predicted by selector.

Keywords: eggs for consumption, -furd consumption per laying hen, feed consumption per
pro duc e d, gg, c orre I at ion.

Introduction

Food consumption is one of the most essential parameters of the poultry production, because

the costs of nutrition often make over 60% of the total cost. Today's light line hybrids,
selected for the production of eggs for consumption, realize exceptional conversion of food to
egg mass, which is on the verge of reaching its biological maximum (Rakonjac, 2017).
Pandurevi6 et al. (2016) think that, from an economic point of view, the most interesting
information is about feed consumption per unit of product, i.e. per produced egg. Also, feed
consumption per one egg depends on the mass of the egg, the bigger the egg, the bigger is

feed consumption, in addition to all other factors equal, and vice versa. On the basis of
previous observations, the daily consumption of feed per laying hen is not the best indicator
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of economic production, and the advantage is given to feed consumption per produced egg.

Success in the production of eggs depends on the degree of providing optimal conditions:

securing sufficient quantities of high quality feed and water; securing appropriate climate in

facilities (temperature, air composition, humidity, illumination); usage the proper equipment,

which reduces the possibility of harming the hens and breaking the eggs. Babi6 (2015) in his

work concludes that hens in enriched cages consumed more feed, the feed consumption per

egg was bigger, and feed conversion was worse, compared to hens kept in conventional cages.

Feed consumption per egg moved around 140 g with laying hens kept in conventional cages,

while it amounted to around 150 g in enriched cages. Due to the possibility of moving in

cages, the hen spent more energy and feed conversion was worse, i.e. the consumption of feed

for a kilo of eggs mass was worse. Pandurevi6 et al. (2016) conclude that the average daily

consumption of feed during the period of egg production (20-72 week of age) amounted to

126.g7 g per laying hen, and 151.47 g per produced egg. The maximum daily consumption of
feed per laying hen amounted to 139.29 g (50th week of age), and the minimum 112.32 g

(Z1th week of age), while for a specified period of time each laying hens consumed an

average of 47 kg of feed. Daily consumption of feed per laying hen gradually increased until

the middle of the production cycle, then stagnated, and towards the end, decreased to a certain

extent. By the 45th week of age, the strong positive correlation was found between the daily

feed consumption and the age of the hen, by the 58th week of age the correlation was very

strong, by the 65th week of age correlation was strong, and by the 70th week of age the

correlation was weak. Unlike the daily feed consumption per laying hen, the correlation

coefficients between the age of laying hens and the consumption of feed per produced egg

were negative and statistically significant (P<0.05) up to 48th week of age, and after this

period there was no statistical significance (P>0.05). The analysis of movement of body mass,

growth and feed consumption of observed egg-laying hens in the course of the experiment
petridevi e e014) concludes that the obtained production results are within the limits of the

technological standards for observed provenience Isa Brown (the brown color the shell).

Statistical analysis of the data also determined that the examined factors did not show the

influence, either individually or collectively, to the consumption of feed. Feed consumption

during entire period of the research ranged in the interval from 114.4 g to 116.1 g. Examining

the production of eggs for consumption, with hybrids for the production of eggs with brown

shell Isa Brown, Pandurevi6 et al. (2016), determined that the daily feed consumption per

laying hen amounted to 120.28 g on average, while the average consumption of feed per

produced egg was 145.49 g. The obtained results are in accordance with the technological

standards of selector of hybrids Isa Brown.
Daily food consumption of 120 g per laying hen as well as 144.5 g of feed per egg, were

obtained with hybrids for the production of eggs with brown shell Hisex Brown, Gjorgovska

et al. (2016). Since it was established in the area of the Balkans, that commercial flocks in the

production of the eggs are held to the end of the 72nd week of age, as a final instance in the

production, the aim of this paper is to examine what is going on with feed consumption per

hen before and after establish ed 72nd week of age. In this paper we talk about a period of
seven weeks longer, up until the end of the 79th week of age of hen hybrids Lohmann Brown,

where the production period lasted 61 weeks, which is 427 days.

Material and Methods

As the initial material for the research, we used 7.720 hens of light line hybrids Lohmann

Brown, placed into the facility on the farm "Agrovet" Foda, with at least l8 weeks of age, i.e.

the experiment started in the l gth week of age of laying hens. The production period lasted

for 6l weeks (the age of the laying hens 79 weeks). A farm for the production of eggs for
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consumption on which the experiment was performed uses a classic battery (cage) system to
accommodate hens. In the course of raising (exploitation) of the commercial flocks, a

technology proposed by the selector of laying hens hybrid was used (http:/iwww.ltz.de). All
technological phases (feeding, power, temperature, lighting, ventilation, drainage system and
collecting the eggs) are automatically regulated. According to the recommendations of the

selector (http://www.ltz.de), the breeder of a line of light hybrids Lohmann Brown, the forage
during the production cycle should contain from 2,150 to 2.800 kcal ME and 17.5% of crude
protein (load capacity below 5oh), or 2,800 kcal ME and about lSyo of crude protein (capacity
over 5%).During the exploitation of commercial flocks of laying hens, the special attention
was paid to four production phases: 27th week of age - W A27 ("a peak" - the maximum
produced eggs), 46th week of age - WA46 (mid production cycle), 72nd week of age -WA72
(the usual end of the production cycle) and 79th week of age of laying hens (the end of the
production cycle of laying hens in the experiment). In the course of the duration of
experiment, the following indicators are examined: feed consumption (per laying hen and per
produced egg) by the weeks and for the entire production cycle (61 weeks) from l9th to 79th
week of age of laying hens (WAl9 - WA79). In order to determine the consumption of feed,

the records are kept on daily basis. Based on the data, i.e. by dividing the weekly food
consumption with a number of laying hens, then obtained quotient with the number seven,

and then multiplying with 1,000, the average daily food consumption per laying hen (g) was
calculated. Weekly feed consumption per laying hen (g) was calculated by dividing weekly
food consumption with the number of laying hens, and multiplying the obtained result with
1.000. Based on the weekly food consumption and the number of produced eggs, the feed
consumption (g) for the production of one egg is calculated. On the basis of the obtained data,

the appropriate database was established. The software package SPSS-Statistical Package for
Social Sciences (http://spss.en.softonic.com/) was used for statistical analysis. Based on the

obtained results, the phenotypic correlation between the age of commercial flocks of laying
hens and the daily feed consumption per laying hen and per produced egg, have been

established and tested. The power of the phenotype correlation was discussed on the basis of
the Roemer-Orphal's classification (LatinoviC,, 1996).

Results and Discussion

The total amount of consumed feed per weeks of the production during the entire production
cycle, then daily and weekly feed consumption per laying hen, as well as the feed
consumption per produced egg is presented in the table 1.

bl Feed rod rodaDle l. Feeo con sumDuon weeKs 01 productlon ounng tne proouctlon cycle
Weeks of

agelproduction
Total

amount of
feed (kg)

Weekly
per laying

hen (e)

Daily per
laying
hen (e)

Weekly
eggs per

laying hen

Feed per
laying
hen (e)

WArqlr 5,460 7 07 .2s 101.04 2.01 351.87
W Azon 5,600 725.39 103.63 4.36 166.37

WAzv: 5,600 72s.39 103.63 4.36 166.37

W Azzrq 5,670 7 43 .46 r04.92 6.27 tt7.r4
WAz:rs 5,740 7 43 .52 t06.22 6.58 I 13.00

W Azqrc 5,780 748.70 t06.96 6.63 rtz.93
W Azsn 5,800 7 sr .30 r07.33 6.63 tt3.32
WAzers 5,840 756.48 108.07 6.57 115.14

W Aztp 5,880 76r.66 r 08.81 6.63 114.88

WAzsno 5,920 7 66.84 109.55 6.s5 I 17.08

heT
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WAzslrr 5,950 770.73 I 10.10 6.s2 I 18.21

WArorrz 6,000 777.20 I 1 1.03 6.s3 r19.02
WA:vr: 6,050 7 83 .68 t 1I.9s 6.52 120.20
W Annq 6,090 788.86 t12.69 6.52 r20.99
WArlrs 6,120 792.7s lt3.2s 6.50 121.96
WAr+no 6,140 79s.34 113.62 6.45 123.31

WAgsnz 6,160 797.93 113.99 6.42 124.29
WArons 6,160 797.93 rr3.99 6.36 125.46
WA:zlrq 6,200 803.11 1t4.73 6.33 126.87
WArelzo 6,200 803.11 t14.73 6.33 t26.87
W Atgzt 6,230 806.99 1t5.28 6.32 r27 .69

W Aqotzz 6,230 806.99 I 15.28 6.28 128.50
WAqng 6,260 810.88 l 15.84 6.24 r29.95
W Aqztzq 6,300 816.06 116.58 6.2s r30.s7
W A+zns 6,300 816.06 116.58 6.17 t32.26
W AqqDe 6,265 811.53 11s.93 6.00 13s.26
W Aqsnt 6,230 806.99 1r5.28 5.98 134.95
WA+olzs 6,160 797.93 r13.99 6.18 t29.t2
W AqtDg 6,160 797.93 t13.99 6.17 129.32
WA+sno 6,720 792.75 t13.25 6.16 r28.69
WA+sr:r 6,090 788.86 112.69 6.13 128.69
WAsolrz 6.090 788.86 112.69 6.07 r29.96
WAsvrg 6.055 7 84.33 112.05 6.07 t29.21
WAsznq 6.055 7 84.33 r12.0s 6.03 130.07
WAs:ns 6,020 779.79 I 1 1.40 6.08 t28.25
WAs+no 6.020 779.79 I I 1.40 6.02 r29.53
WAssl:z 6,020 779.79 I I 1.40 6.02 129.s3
WAsor:s 5,985 775.26 I 10.75 5.98 t29.64
WAszlsq 5,950 770.73 110.10 5.97 129.10
WAssr+o 5,950 770.73 I 10.10 s.94 t29.75
WAsqi+r 5,940 7 69.43 r09.92 5.85 131.53
WAooi+z 5,950 770.73 110.10 5.81 t32.66
WAov+: 5,960 772.02 rr0.29 5.83 t32.42
W Aezt+q 5,950 770.73 110.10 s.78 133.34
WAo:r+s 5,91 5 766.r9 T09.46 s.70 134.42
W Aeqae 5,930 768.r3 r09.73 5.68 135.24
WAosr+z 5,900 7 64.25 l 09.1 8 s.67 134.79
WAerran 5,870 7 60.36 t08.62 5.66 134.33
W Aetas 5,840 756.48 108.07 5.60 135.09
WAoslso 5.840 7s6.48 108.07 5.49 137.79
WAoqrsr 5.820 7s3.89 101 .70 5.50 136.82
WAzorsz 5,820 753.89 r07.70 5.45 138.33
WAu vs: 5.800 7 5t.30 101 .33 s.39 139.39
W Atusq 5,780 748.70 r06.96 5.30 141.00
WAz:rss 5,720 7 40.93 I 05.8s 5.22 14t.94
WAz+lso 5,700 738.34 105.48 5.26 t40.37
W Atstst 5,680 735,75 105.11 5.18 142.04
WAzolss 5,660 733.16 104.74 5.03 t4s.76
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W Att6g 5,640 730.57 104.37 4.93 I 48.1 9

WAzeroo 5,640 730.57 104.37 4.90 149.10

WAzglor 5,620 727 .98 r 04.00 4.95 147.07

Average 362,825 770.46 1 10.07 5.88 134.18

When it comes to the total consumption of feed per laying hen, we can see a constant increase

in the feed consumption until WA43125, after which comes to the phased reduction of feed

consumption until the end of the production (WA79161), with three oscillations in the 60th,

61st and 64th week of age of laying hen, when we noticed a slight increase in feed

consumption compared to previous week. Table 1 shows that the feed consumption

respectively increased and decreased on daily and weekly basis, in a way that feed

consumption gradually increased until 43rd week of age, with oscillations in the 60th,6lst
and 64th week of age, which were characteristic for the total feed consumption. Then the feed

consumption on a daily and weekly level continued to decline until the end of the production

cycle (W A7916l). During the experiment, an average 5.88 eggs were produced per laying hen

a week, while it was spent on average 134.18 grams of feed for producing one egg. Average

daily feed consumption per laying hen was 110.07 g, while it was spent an average of 770.46
g of feed per hen a week. By the end of 72nd week of age of laying hens (the established

period up to when the commercial flocks in the production of eggs are held) it was produced

an average of 5.99 eggs per laying hen a week, while the average were spent of feed was

132.79 g for one egg. It was spent on avera ge 77 5 .20 g of feed per laying hen a week, while
average daily feed consumption per laying hen stood at 110.74 g, which is below the values

declared as technology standard of examined hybrid (112.13 gllaying hen). Higher values for
average daily feed consumption with hybrids for the production of eggs with brown shell (20-

72 week of age) are noted by MiloSevi6 (2014) I20 g, Petridevi6 (2014) 1 15 g, Pandurevi6 et

al. (2016), Gjorgovska et al. (2016) 120 g, and with the same hybrid, Pandurevi6 et al. (2016)

noted 126.97 g of feed per laying hen.

Higher values for the average feed consumption per produced egg with the same hybrids for
the entire period of exploitation of laying hens until 72nd week of age, we can observe with
Pandurevic et al. (2016), I 51.47 g. Also, the higher values for the average feed consumption
per egg with hybrids for the production of brown shell eggs, was found by Babi6 (2015) 140

g, Pandurevic et al. (2016) 145.49 g and Gjorgovska et al. (2016) at 144.5 g of feed per

produced egg.

On the basis of the data from table 2, we can see that there is a correlation connection and

statistical significance between the age of laying hens, daily food consumption and feed

consumption per produced egg.

Table 2. Phenotypic correlation between the age of laying hens, daily food consumption per

lavin hen (e) and fbod consumPtion Per

Weeks of
agelproduction

Daily per laying hen
(e)

Food per egg (g)

f*v Connection fxv Connection

321r4 0.990* * x Comp ete -0.513** Strong

33115 0.991*** Comp ete -0.490x * Med um

34116 0.992*'k* Comp ete -0.467** Med um

35117 0.991*** Comp ete -0.446* Med um

36118 0.989* * * Comp ete -0.425* Med um

37 /19 0.988* * * Comp ete -0.404* Med um

38t20 0.995 * * x< Comp ete -0.385* Weak

39121 0.994* * * Comp ete -0.367* Weak
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40t22 0.981 * * * Complete -0.350x Weak

41123 0.980* * x Complete -0.332x Weak

42124 0.980* * * Complete -0.315n' Weak

43t25 0.978** t Complete -0.297"' Weak

44126 0.973 * * * Complete -0.277"' Weak

4s127 0.964*** Complete -0.259n' Weak

46128 0.944*** Complete -0.251n' Weak

47129 0.926**>k Complete -0.243"' Very weak

48t30 0.902*:k * Complete -0.236"' Very weak

49t31 0.874x * * Very strong -0.230n' Verv weak

s0132 0.948* * * Very strong -0.222"' Verv weak

s1133 0.816* *:f Very strong -0.217"' Verv weak

s2134 0.797*** Very strong -0.210n' Verv weak

s313s 0.752*** Very strong -0.206n' Verv weak

54136 0.719* * * Strong -0.201n' Very weak

5st37 0.689* * * Strong -0.196n' Verv weak

s6t38 0.653 * * * Strong -0.1gln' Verv weak

57139 0.611*** Strong -0.197n' Verv weak

58140 0.572*** Strong -0.192n' Very weak

s9l4r 0.534*x x Strong -0.176n' Very weak

60142 0.500* * x Strong -0.169"' Verv weak

61t43 0.471 * * {< Medium -0.162n' Very weak

62144 0.441 :|< * * Medium -0.155n' Verv weak

63t 4s 0.406* * Medium -0.147n' Verv weak

64146 0.376** Weak -0.139n' Verv weak

65147 0.342* Weak -0.132n' Verv weak

66148 0.303* Weak -0.125n' Verv weak

67 t49 0.261* Weak -0.1 l gn' Verv weak

68/s0 0.223"' Verv weak -0.109n' Verv weak

691sl 0.192n' Verv weak -0.101n' Verv weak

7 0ls2 0.145n' Verv weak -0.092"' Missing

7 U53 0.107n' Verv weak -0.092n' Missins

72154 0.069n' Missinq -0.072"' Missing

73t5s 0.022"' Missins -0.060n' Missins

74ts6 -0.023n' Missinq -0.051n' Missins

75157 -0.069n' Missins -0.041n' Missing

761s8 -0.1 1 1n' Verv weak -0.029n' Missing

77159 -0.153n' Very weak -0.013"' Missing

78160 -0. 191n' Verv weak 0.002n' Missing

79161 -0.227"' Verv weak 0.014n' Missing

Correlation coefficients showed that the association between age of laying hens, and the daily

feed consumption from WA32l14 to WA48l30 is complete, from WA49l3l to WA53l35 very

strong, from WA54/36 to WA60142 strong, from WA61l43 to WA63145 medium strength,

and from the WA64l46 to WA79/61 is very weak, weak or missing. The phenotypic

correlation from WA32ll4 to WA67149 is positive and statistically significant, and up to
WA62144 it is statistically very highly significant (p<0.001), in WA64145 and WA63l46 it is
highly significant (r<0.01), and at the 65th, 66th and 67th week of age of laying hen
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correlation is significant (r<0.05). From WA68/50 to WA73l55 correlation is a positive, but
not statistically significant, while from WA74156 correlation is negative and not statistically
significant. When it comes to phenotypic correlation coefficient between the age of laying
hens, and feed consumption per produced eEE, a connection up to WA34/16 was negative and

highly significant (r<0.01), from W A35117 to W A41123 was negative and statistically
significant (p<0.05), while from W A42124 to WA79l61 was negative, but without statistical
significance (p>0.05), table 2. Similar results in her work noted Pandurevi6 Tatjana (2011),
who has found negative correlation between the age of laying hens hybrid Lohmann Brown
and feed consumption per produced egg from 22nd to 53rd week of production, as the

correlation connection was determined between the age of laying hens and daily feed

consumption, was positive and significant at the level of the R<0.05; R<0.01 and R<0.001.

Conclusions

When it comes to the total consumption of feed per laying hen, we can see a constant increase

in the feed consumption until WA43, after which comes to the phased reduction of feed

consumption until the end of the production (WA79), withthree oscillations inthe 60th,61st
and 64th week of age of laying hen, when we noticed a slight increase in feed consumption
compared to previous week. During the experiment, an average 5.88 eggs were produced per
laying hen a week, while it was spent on average 134.18 grams of feed for producing one egg.

Average daily feed consumption per laying hen was 110.07 g, while it was spent an average

of 770.46 g of feed per hen a week. By the end of 72nd week of age of laying hens (the
established period up to when the commercial flocks in the production of eggs are held) it was

produced an average of 5.99 eggs per laying hen a week, while the average were spent of feed
was 132.79 g for one egg. It was spent on average775.20 g of feed per laying hen a week,
while average daily feed consumption per laying hen stood at 110.74 g, which is below the

values declared as technology standard of examined hybrid. Correlation coefficients showed
that the association between age of laying hens, and the daily feed consumption to WA48 is

complete, from WA49 to WA53 very strong, from WA54 to WA60 strong, from WA61 to
WA63 medium strength, and from the WA64 to WA79 is very weak, weak or missing. The
phenotypic correlation to WA67 is positive and statistically significant (p<0.001; p<0.01'
p<0.05), from WA68 to WA73 is positive, but not statistically significant, while from WA74
is negative and not statistically significant. When it comes to phenotypic correlation
coefficient between the age of laying hens, and feed consumption per produced eEE, a

connection up to WA34 was negative and highly significant (r<0.01), from WA35 to WA41
was negative and statistically significant (p<0.05), while from WA42 to WA79 was negative,
but without statistical significance (p0.05).
By calculating the phenotypic correlation connection between the age of laying hens, and the

daily food consumption per laying hen and per produced egg, it can be concluded that in the

present case it is justified to use laying hen in the production of eggs for consumption for 6l
weeks. Viewed as a whole, it can be concluded that the analysed commercial flock of light
line hybrids Lohmann Brown, in most tracked production indicators achieved satisfactory
results whose values are mostly within the limits of the values to the technological standards
predicted by selector.
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