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Continual .expc?rimental application of probiotics Lactiferm changed the laying
curve, !aymg intensity and basic egg technological properties. The hea\)//ies%
egs welgh-t was recorded from layer hens, fed on feed mixtures supplemented
with probiotics Lactiferm during the pullets rearing phase. In experimental
hens were observed changes in the weight and share index of the yolk an(d
increased albumen weight of experimental eggs from group E2 of layer hens

All three experimental grou "~ layi i
ps of laying hens conserved higher shel i
and strength in contrast with control eggs. N

Gallus domesticus; nutrition; ioti if
S ; probiotics; Lactiferm; laying period; layi Ve,
egg; technological properties i R At

INTRODUCTION

T i :
impr};evef;illlupe.rformance of cqmmercia} egg-type chicken is the result of
R COstml poultry breec'hng, nutrition, physiology, disease and envi-
. efficjencn o .c]iDesplte the improvements in its livability, egg production,
the CommerciZ], an .overall egg quality, two problems of great importance in
. b egghmdustry are the decline @n interior quality and the decline
Pulleq. | y wit advanceq age pf the chicken (Grandam et al., 1973).
Pullets bec(iilen t;)dla_y eggs w1t.h thick §hclls and high interior quality. As the
the B 0 lel, the interior quality declines (Robertson, 1971). In
Quality oy Shecﬁfc €, ]there 1s always a point at which the decline in interior
Bolcen oho; quality make marketing of the eggs difficult because of

and thin egg white (Hughes, 1988).
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shell quality is an important economic trait that primary breeders of

Egg
breeding programme to reduce egg she|]

egg laying stocks, incorporate into

breakage (Grunder et al., 1988).
Egg shell quality includes shell weight (SW), percentage shell (%), shel]

thickness (STh), shell strength (Sst) and continues to be a serious problem tq

the industry or the farmer for various reasons:

_ Additional losses result from breakage in consumer cartons and from down-
grading because of poor shell quality.

_ A further but frightening problem to the consumer is infection of eggs by
Salmonellae, Pseudomonas fluorescens and other pathogenic microorgan-
isms because poor shell quality does offer little resistance to penetration by
pathogenic agent (Sauter et al., 1974) and which depends upon species
and on shell quality of egg challenged. Eggs of excellent shell quality
(specific gravity 1.090) were considerably more resistant to penetration by
all the Salmonellae studied than were eggs of lower shell quality (Nas-
cimento, 1992).

Age is known to gradually decrease egg shell qualities. Feeding calcium
at high levels or feeding antibiotics (Peterson etal., 1973) did not prevent
the decline of shell quality with age. Egg shell quality (Wolford etal,
1965: Proudfoot, Hulan, 1987) also depends upon:

_ The time which an egg spends in the uterus (shell gland) prior to oviposi-
tion. The shorter the time of stay in the uterus, the less satisfactory is the
quality of shell deposition.

_ Involvement of the nervous system; frightening of chickens ha
on shell thickness resulting from shunting away of blood from the repro-
ductive system in the course of stress.

— The synchronization of hormones involved in the reproductive proc
also influence egg shell quality.

Quoting more than six sources, Wolford and Tanaka (1970) re-
ported that egg shell quality of chickens whether measured by specific gravid-
ity, shell thickness, shell smoothness, breaking strength, percentage of cracks
or shell appearance has been reported to be influenced by dietary calcium.
High production in hen is related to calcium, protein and energy intake (D a-
vidson, Boyne, 1970).

It is well known that the amount of calcium and phosphorus required by
laying hens depend on their stage of production and, therefore, vary not only
from day-to-day but also throughout the day (Mong in, Mueller, 1974;
Hirtel, 1987). Good shell quality is assumed to result from feeding diets
high in calcium and low in phosphorus (Hirtel, 1987). High quantity %
calcium changes the quality of feed and decrease the dietary energy.

s repercution

ess may
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Egg weight is a factor that hatching industry has s S aref
into account. Citing the work of Hal I;De rsle bye n ar:(liwlil/?]; iaskcf?l lw(r1€9h2112])y
ghanaw ;}11tnyt 151317) reported a close correlation between egg weight an(i
giglg V\t‘;im_a atching and that chick weight was about 64% of the unicu-

Hullan .and Nikolaiczuk (1971) observed a general increase in egg
specific gravity, aqd highly variable plasma calcium level when several 'gc
fibiotics and arsenic acid were fed to yearling hens during a July~Au0cllJ];

eriod. When a s_lfpllar study was conducted during Septe;ber—Novem% "
no effe?t on spccmc gravity of egg or plasma calcium was noted. Hu 11 "y
and lN]kolalczluk (1971) reported that feed consumption ana egg i(])]
duction were .not increased when several feed additives (arsenilic acif P_ i
caine penicillin) were fed to White Leghorn hens. e

Kam inska and Skraba (1991) maintained that with an increase i
egg weight, the.percentage of yolk decrease from 32% in 50 g egg to 2810/n
in 70 gegeg, while the percentage of albumen increases frorr] 58 tog527 Tl e
experiment was conducted on hens reared in cages and fed low rolci(; d']c
(13-14% crude protein). Every four weeks from 30 to 62 weeks og’) hen’ ;et
two eggs were collected for analysis. An average egg weight was 50 ; Etlvo?,
30 \fvee_ks anq reached maximum weight (59 g) at 58 weeksb The yolk ; ?Tgt
?re;)gr;ngl;i \:/Itgglél( gfattained 16.5 at week 54 of age and it.s percyentatze;(é))sé

23.8 to 28.5 (of egg weight). The highest egg and yolk Wei(vh? aihis
were found between 30-34 weeks. A i inc ko
g between 38 and 58 week of age reaclll?r?gjfe \r)vnezllfil:lgll?nuaeta;gd6 e ot
of age. The percentage of albumen was higher at the begi ol 5'8 W@k
B e beginning of laying
e w2eS7t7at 54;1 \;vheek of age (61.3%). Albumen: yolk ratio was

— 2.1, an e i
maIi\;lta?ned at this level up to 62‘3’\1”‘233(' Z}Sgget.o At
reariggl ;Se:/glaa:tlg}ll.iﬁl‘)ilr). fgdé)ullet.s and hens probiotic Lactiferm during
B - ig‘iolg 1 ).(pterinzlle?tal group, 'that rece%ved Lactiferm
E o , registere significant increase in egg weight,
. hatchin’ oyt umen welght._The most striking observation is the
1987), s ingw;lpq ility of layer.s receiving Lactiferm (Koudela et al.,
e 1;1 1tr;ciﬁzssségrllacttilg a:;d p;;odgction, in function of increasing
. e ption that the !'th quy te.mperaturc of domes-
ConSequemly | e g environment for lact!c acid production which
B F)f and affect thf? so-called harmful gut flora. Lactobacillus
With increasinpg echts Zd 1n their ra‘tlons or drinking water have been credited
et hyo - nbr gg prg uction and feed efficiency by laying hens. These prod-
Ee ep?rte to increase the production of large eggs (Goodling
mprecht etal, 1990; Koudela et al., 1990).
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However, application of probiotics, especially of Lactiferm, on pu‘llem»?n’d
laying hens ’Shaver 288 is mentioned nowhere either in local Czech or world’g

foreign literature.

MATERIAL AND METHODS

Experiments took place at the Common Farm for Eggs l?roductt::l;]l (5[,13)
Markovice (Agrokomplex Kutna Hora). .Ffremse spec1f1cat1<1)ns(£0 o exll?&
rimental animals, housing, welfare, put;ltlon, research goals a,

1 a, 1995a, b) were determined. . : B
NyDll:r?nngdk\ying period, the peak and egg produc.'uon pers;ls;te:ncg,(ltlt&;ig
qualities, which include, egg weight, egg shape index, fyo ; albumen
index, shell strength and thickness (Hal aj, 1986) were ound. —

Obtained results were evaluated accord{ng to rcgu.lar v‘aﬁlatl.ona o ,7;,‘1.0“
of statistics and the basic characteristics of mathematical selective sampling

were determined.

RESULTS

Complete absence of exact data on the use .of problollcs 1;).n tlayeilzxzetlh;
fundamental motive for the experi{nem.al verlfxyatlon of pr;) 1:)01;5 i
in practical breeding conditions of a big capacity egg produc 1nl.a .
In the previous stages of concentrated ‘rese.arch on exp'erlmenfcounpdp e
of lactacidogenic germs Enterowcctfs faectu.m M—7‘4, 1t‘\(Nas oune é”
meat layer hybrid Hybro, the onset of egg layxng was'qgm er, Z ! d}ﬂ;fe‘éﬁ
laying peak. An increase in average egg weight and a ec-rezi Orted( el
consumption and that for the production of one egg welehl p e ingp;‘“'inﬂ
dela etal., 1989). These promising results were, among ot e{s, the h; !brid;
force behind the verification of these gonclusxgns on typical . a()i/mDt O};,thrce
Experimental application of probioll.cs Lactiferm was (iarrle E\; l-éceived
experimental groups of layers. Experl.mental group of ?yershase -
probiotics Lactiferm throughout breeding .as.well as ream(;g p . th.e rlpm-ing
mental group of layers E2 was fed on probiotics Lactiferm during e
phd;reorilnl'l)”:tb. I, it can be seen that, Lactiferm intake; in t“he three (c;li’!f:{:;:é
groups of layers, manifested itself, both through s.wmg? fron; star;r;nenm
growth curve and the consequences on the laying intensity of exp
. s sl otan”
layfr:scontrol layers, the laying intensity was delaygd, in cor?tras;}\:gt?o;l{ro
dardized values, by almost 13 days, at 80% of lgymg mtenfsllty.. ! iménsity'
layers never reached during the period under studies, 90% of laying

. 7a/146
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1. Bgs laying curve of experimental and control layers

Layiﬂ.g Layel‘sgf(i‘(weeks)

intensity p
(%) norm € El E2 E3 E
10 20 20 18.71 19.00 15.50 19.14
30 21 21 20.28 20.57 21.28 20.71
50 23 23.71 22.00 21.57 22.57 22.42
70 24 25.42 22.57 23.28 24.00 23.28
80 25 27.85 2353 23.85 25.00 24.14
90 26 not reached 25.85 27.00 28.14 26.86

On the contrary, in all three experimental groups of layers, the laying
intensity differed from the control layers or standardized laying values. The
egg laying onset appeared slightly earlier. The earliest was registered in E3
group of layers (10% at 16.5 week of age) and in other two experimental
groups, about 7 days (E2) and 10 days (E1) in contrast with control layers.
Laying intensity in E3 group of layers, which were fed Lactiferm only during
the laying period, neared the normalized laying standard. In other two experi-
mental groups E1 + E2, the acceleration of laying intensity was preserved,
and that in average about 5 to 8 days when compared with normalized laying
standard. Acceleration of egg laying onset was significant in E1 (probiotics
Lactiferm fed during both breeding and rearing phase of layers) than in
experimental group E2. In experimental group E2, however, with exception
of delay in the onset of 90% laying intensity (delayed by about 5 to 7 days),
a quick onset of 30, 50, 70 and 80% intensity in comparison with guaranteed
laying curve was noted.

Photoperiodism of control and experimental layers El and E2 was in
accordance with technological process for layer hybrid Shaver Starcross 288.

In practical field conditions of birds rearing the entrepreneurs of the big
“apacity laying halls did not show any interest in studying the production of
€ €gg matter. Without the consent of the farm owners, it was not possible
to carry out a regular analysis of the egg frequency of different weight and
. ‘reafter to make a comment on further objective indicators of the egg lay-
e - po f egg matter presents here another subject for further

ICation in future well founded research.

T ee CaUS§ of laying delay. ip con‘trol layers could be linked with breakdown
depresofganlsm’s internal milieu of the pullets (in the wake of disease, growth
Slon, etc.). The attractive part of the experimental elucidation of the
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problem is the reactivation of the layers group E2.HLtate gc\),:;qll:f::eil r(l)f
i i izati i ked already in pullets ar sting
intestine colonization resistence evo ; oo b o
(i he fact that, advantageous metabo . in early
and generally confirm t . . bt Featiots oF Tyt
i i i 3 tic hen can influence the forma layer'g
ostincubation period of domes : ‘ ! . e
Eseful properties. It concerns here a subject of economical, physiological ang
ootechnical interest. . | -
7O(in total, during eggs laying phase, three times evaluated tt;: lba;u cgg
, isti i i aymg pe-
i ;. and that during the maximal (peak) laying |
technological characteristics, an : " el
i0¢ ’s life and with regard to the analy 1ying
riod (32nd week of layer’s . por rinl.
i i carried out on the 44th and 3 ek o
ersistence, another evaluation was C i ! ek
?ayer’s life, respectively. From each group of layers, an equal.num9bc1 of egg
samples was collected, of which indicators were anal}'lzed,~ flor?Aqa..rhnA‘ m?‘
med‘i)ately after they had been brought to the Czech University ot Agriculture
i g in Markovice.
in Prague from the poultry farm, in o o
In (i:pendence with the layer’s age the egg welgh.t 1@@;635:5&?;%&1)‘,68 i
is iance did not show any signiticant di ces in
One way analysis of variance 1 e
i [ i tal and control group of layers. A point
the egg weight of experimen . :
re orfiig is however a rise in the average e€gg welght. from expern'q?fz?ml
rI())up E2 which received Lactiferm supplemented feed rr}lxturf: durm{gl 10.41 mg
geriod It offers here a mutual interaction for the creation of an early resis-

CLlIE2E3  CREIERES  C B2 CEis2e3 C EE2E3 C r, Dved D
B 2. 321D 44 A 44 1 50 A 50 B

1. Average egg weights of experimental and control layer hens

46
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{ance colonization already in pullets and late potential consequences of meta-
;i adaptations.

bOIEng wgight of control layers featured both in the range guaranteed by the
hnological process SPLP Nitra (1987) and that from the experimental

tec .

esults by Halaj (1987a, b).

‘ with the increase in layers age, an increase in egg length and a slight one

in egg weight are observed (Tabs. II, III).

Analysis of variance has shown no differences between lengths and widths
of egg parameters in control and experimental groups of layer. This applies
also to the index of the egg shape (Tab. IV). Experimental application of
probiotics Lactiferm did not influence the egg shape characteristics.

The yolk is considered one of the most important nutritive components of
an egg. In Tab. V are summarized the weight characteristics of the yolk of
control and experimental groups of layers. During the period between the
32nd and 50th week of layers’ age, a decrease in the yolk weight of control
and experimental layers is observed.

During the period under studies, a change in the yolk shape is also noticed
from eggs of experimental as well as control layers. The yolk height (Tab. VI)
as well as the average yolk width (Tab. VII) slightly increased.

During the 22-week-studied egg laying period, a slight decrease in the
index of the yolk shape is observed (Tabs. VII, VIII).

The dynamics of the yolk percentage over the total egg weight is summa-
rized in Tab. IX.

Swings in the yolk weight and changes in the yolk shape of the control
eggs were in line with common characteristics of hen’s egg (Halaj, 1986)
and those measured for layer hybrid Shaver Starcross 288 (Halaj, 1987a, b).

Experimental application of probiotics evidently changed the egg yolk
height in experimental group E2 fed on Lactiferm supplemented feed mix-
tures during rearing phase, in contrast with the other two experimental and
t}}e control groups. One way analysis of variance did not show any other
Slgnlficant changes in the yolk characteristics. Experimental application of
Probiotics did not change the yolk weight. Meanwhile, that of control eggs

4e6creasf3d, during the period between 32 and 50 weeks of layer’s life, about

06% in contrast with a 2.68% average decrease in all three experimental
8I0UpS of Jayers.

Uriilbumen Tepresents biologically high valuable constituent of avian egg.
eXperig the 22-week-long laying period, the egg albumen weight (Tab. X) of

3 (rllm’fntal as we‘H as control layers increased. This increase was remark-
Lactiferearly 8%). for expe.rimental group E2, which was fed on probiotics
immedi:tl exclusively during the rearing period. We suspect here further

€ as well as possibly prolonged, Lactiferm.

TI )
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During the period under studies changed equally the albumen shape, and
that be it in length (Tab. XI) or width (Tab. XII) and so changed the heighy
of hard albumen (Tab. XIII).

Changes in egg shape considerably influenced the index of the albumep
shape (Tab. XIV).

Changes in albumen weight, during the period under studies, influenceq
as well its percentage over the total egg weight (Tab. XV).

The egg albumen characteristics of the control layers were in line with
generally approved particulars for hen’s egg as well as for egg from layer
hybrid Shaver Starcross 288 in particular (Halaj, 1986, 1987a).

Variation analysis has shown the only significant difference in albumen
width (E2 x El, E3), albumen height of eggs from experimental ‘group E2
shrank in contrast with control group as revealed by eggs evaluation on the
25th of May 1990, at the 50th week of layers age.

Experimental application of probiotics Lactiferm was manifested in the
changes of albumen characteristics. These changes were significant especially
for eggs from experimental layers, which were fed on Lactiferm, as pullets,
during rearing period only.

An unambiguous explanation of the cause needs some special immunologi-
cally oriented studies, which could elucidate thus far neglected characters of
physiologic polyfactorial actions of egg albumen lysozyme. In Czechoslova-
kia, promising research work on these actions initiated Koudela et al
(1987).

For handling with eggs, be it at the poultry farm (eggs grading, transpor-
tation, brooding) or in shops, has shell strength got the maximal practical
importance.

During evaluation of egg shell characteristics, shell weight of eggs from
experimental and control layers was analyzed (Tab. XVI).

The experimental group E3 was the exception in registering a sligh
cline in egg shell weight during the 18-month-week interval. Remarkable
changes in egg shell weight were, during the period under studies, registere
from layers group E2 which received Lactiferm during pullets rearing period:
These changes reached the level of statistical importance. Egg weight of the
control birds reached the lowest level of the variation span (Halaj, 1987a).

In Tab. XVII, it is apparent, the shell percentage over the total egg weight
did not differ between experimental and control groups.

For an objective measurement of egg shell strength, Marcinka and
Gazo (1964) developed a special instrument. It measures the pressur® forc®
needed to break through the shell. The egg shell can stand a pressur® 9
between 8 and 56 N.cm 2 (Halaj, 1986).

t de-
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Tab. XVIII summarizes obtained r

trol and.experimental layers. Egg she?lszlttrilg);tf:hgfcc:gfntsl'}:jllaSgength 'Of il
Jayers dl-q not show any conclusive statistical difference. V. n ?Xperlﬂ}emfﬂ
that, during .the period under studies, eggs from ex il e H
reached the highest values in shell strength (40.50 morepCI l1njfarltal “Noon 1;:2
The control cggs registered a 40.13 more or less 3 730rNL:SS 92.65 .
group, 2 decline of 4.08% in average shell strength .was og;n s bt
the 32;1d and 5ch.v.veek of bird’s life. All experimental gr Clvf:d' hc_tweeﬂ
2 3.44%. Very significantly was reduced the egg shell stren:tf?lilrlise;;glstered

g erimen-

tal group E1 (about 6.69%), experiment
aJmost no decline (0.16%). perimental group E2 (3.32%) with E3 showing

n a limited ; g i
thelrmrin eriz)((ltent, we can here notice that, the use of Lactiferm. duri
Furthe‘r (;grep T 5 cnhapced a slight increase in average egg shell s’treu“nhg
; : - 1 1re 1 : ] 5
m use of probiotics Lactiferm maintained a hich eco I:ﬁtli
o t=t=] she

strength, during the period under ies, i
r studies ; st wi 3
control group. » In contrast with egg shell from the

Obtained results were i §

< achieved from big capaci
in which we were r By 'rom big capacity egg production sys
e ere 16Qu§steq for scientific collaboratiol; E was not SYStflm,
g tr1e m.to or.gamzatlon and zootechnical conditions H el s
possible to achieve interesting results under limited conditio-m omeven

Future research sh i i
ould link with the firs
e ; B B e first Czech experimental results i
b tf > Onlrzs layers rearing. In the follow up research phasest;llrn L(l;e
ok ,mbl presentative scale and in the own experiment, el 'dea 2
problems, which remain interesting and useful - cueidated
5 d .

Technological ¢ -
and that be i ()altiqulzll]raLlerS of egg could not be analyzed morphologicall
of egg shell Dfri C‘: y, o1 far more useful by electron microscopic aillcla y
. techn.icql rer;toanaltyms of chemical compositions, it was not pOSziﬁls
B d ns, to analyse cholesterol conc o — ©
¥80zyme concentrations in tf I concentrations in the yolk and
al eggs. Remark-

1(;1 albumen of the experiment
t reduction in yolk weight of the eggs from

it is

:Ele is the implication of slig
Perimental group E2. i

Obtaj S fr
e Senion s pud s renr o aou? B2 ar veryinerestng
. . ¢ - [ .

gn latneeiilr’l Stgzlsu ;anf:i;f]rvcs as a base for fuﬁflleglh;);rzg(fcntfvnf trlfl:sztaxtx ﬁi
nl‘);l (il;r;:tgnt:;edplermd Of]guci:;(e[;::l:‘zrlntgl application of probiotics Lactiferm
E;agmled _by SCienﬁ;fﬁx;});r};g:ﬁr;si,s'tlllesc rc::sults ought to be experimentally ex-
Lacti;};ﬁg LR thi; p.roge:\;hll)cehiwgy dcies Lactiferm stimulate the
and the fortification of féed mi?(tuurzzwb;]/ Zi’ms;'(’)“fg‘;m be[lween

s acids pool and
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DynamiCS of the egg yolk weight (g) of control and experimental layers
V.

II. Egg length (mm) of experimental and control layers

Layers
age

(weeks)

56.43 7

58.09 3.23\ 6
—"\

1.70 1 3

2.03 “ 4

Layers

. ]
age -
(weeks) o
3

5

3

1.14 | 3

|

IV. Index of egg shape (%) of control and experimental layers

Group
Layers

age “
(weeks)

5] Y
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& | Group
Lzézrs e El E2 E3
(weekS) X s v% x s V% x s v% X 5 v%
N 1892 123 | 6 1818 1.27 | 7 (1844|123 | 7 |18.14] 1.12 | 6
4 18.84 | 0.79 18.08 | 1.20 | 7 |18.19]092 | 5 |18.92] 0.75
| 18.03 073 | 4 |17.64]| 076 | 4 |[18.18| 0.67 | 4 |18.64]| 0.79
i 19.14]1 096 | 5 |17.89| 044 | 2 [19.00| 077 | 4 |1884| 120 6
B | 17.67 | LIS | 7 16971096 | 6 |17.76| 1.18 | 7 |17.73| 089 | 5
Y 1842 1.25 | 7 |[18.07| 0.94 18.64 | 1.00 | 5 |17.83]/ 085 | 5
VI. Dynamics of egg yolk height (mm) of experimental and control layers
Tayers Group
age C El E2 E3
e i K v% x s v% X s v% % s v%
1526 133 | 9 |1475]| 1.03 | 7 [1492| 1.13 | 8 |1558] 1.29 | 8
3 1573 | 1.11 7 |1563|1.04 | 7 [1631|073 | 4 |1567| 1.03 | 7
A 17.08 | 1.12 | 7 |17.24|1.00 | 6 |17.63] 0.91 5 [1637] 133 | 8
17641094 | 5 1774 125 | 7 |1843| 124 | 7 |17.17] 1,19 | 7
Lo 17.88 | 1.20 | 7 [1736]079 | 5 [17.99]1.05| 6 |17.76]| 1.11 6
1770 1.39 | 8 1751|058 | 3 [1785]095| 5 |17.74| 1.14 | 6
VIL Dynamics of average yolk width (mm) of experimental and control eggs
Layers Group
(theis) B El E2 E3
\Lﬁ V% x s v% X s v% x 8§ v%
3 3857|187 | 5 [3864| 170 | 4 [3921| 134 3 3975 1.19 | 3
\M 122 | 3 14071 1.23 | 3 [4153] 171 | 4 [3997| 126 | 3
44 |4133 173 | 4 |4071| 1.13 | 3 |41.86] 1.23 3 14036 1.70 | 4
\M 189 | 5 14097 | 146 | 4 |4127]| 185 | 4 [3987]| 157 | 4
50 |4247| 135 3 |4257| 149 | 4 44231 1.09 | 2 |[43.18( 153 | 4
~__ [4030| 193 | 5 |3835/ 180 5 4209|187 | 4 |3888|215]| 6
SCIENTIA AGRICULTURAE BOHEMICA, 28, 1997 (2): 129-146 139




VIII. Dynamics of the index of the yolk shape

Layers
age
(weeks)

i a b layers
X. Dynamics of egg albumen weight (g) of experimental and control lay //‘

Group
Layers
age
(weeks)

34.90
35.81

46
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x1. Dynamics of egg albumen length (mm) of experimental and control layers

s Group
age C El E2 E3
(weeks) x 5 v | X s v% x s V% x s v%
| 88.24 | 598 7 |[85.80]| 8.05 9 |[87.99] 5.08 6 |89.46| 6.41 7
g 82.95| 6.08 7 [86.22] 497 6 [90.81] 6.01 1 |82.59 | 525 6
| 92.05| 4.93 5 [99.70 | 4.88 5 [89.12] 4.49 5 |90.56 | 4.84 5
o 87.72 | 5.76 7 |87.59] 6.75 8 |87.15| 5.97 7 |84.41| 6.86 8
| 97.92 | 6.33 6 19540 5.50 6 [99.69 | 6.04 6 [94.82| 5.40 6
g 85.73 | 6.60 8 [88.57| 5.35 6 [89.51(9.04 | 10 |85.80| 4.14 5
XII. Dynamics of egg albumen width (mm) of experimental and control layers
Layers Group
age C El E2 E3
L X y v% % s v% X 8 v% X s v%
o 62.40 | 4.81 8 |61.97| 5.57 9 |65.10] 3.34 64.21 | 4.20 7
64.27 | 3.41 5 6491 3.25 5 |68.01] 4.40 6 |64.13| 4.28 7
b 6777 5.33 8 (6572 3.66 6 |66.56| 3.47 5 166.97| 4.93 7
70.60 | 3.89 6 [69.10| 4.12 6 |[68.41]| 5.67 8 [67.94| 2.29 3
50 73.94 | 4.08 6 |[74.16| 5.34 7 |77.17] 6.87 9 7531} 7.21 10
64.01| 543 | 8 |61.27| 561 | 9 |68.46| 730 | 11 |62.85] 5.38 9
X Dynamics of egg albumen height (mm) of control and experimental layers
Layers Group
(wigeis> C El E2 E3
e | s v% x K v% x K v% x K v%
3 7.16 1 098 | 14 | 6.61 | 1.63 | 25 | 6.50 1.31 | 20 | 6.66 | 1.25 19
\7& L34 |1 17 | 7.14 | 1.29 | 18 | 696 | 1.00 | 14 | 805 | 1.58 | 20
44 592 1 1.06 | 18 | 571 | 1.22 21 | 6.58 | 1.21 18 | 6.06 | 1.25 | 21
\& 116 | 17 | 655 | 1.38 | 21 | 7.10 | 1.12 | 16 | 6.87 1.20 | I8
50 690 | 1.12 | 16 697 | 118 | 17 | 7.06 | 1.37 | 19 | 7.12 | 1.19 17
\ag 6.63 1 1.47 | 22 6.11 [ 203 | 33 | 564 | 1.00 | 18 | 5.11 | 1.05 | 21
SCIENTIA AGRICULTURAE BOHEMICA, 28, 1997 (2): 129-146 141




h 4

( 1 At 1 L ers
XIV. Dynamics of shape index of egg albumen (%) of control and experimental layers
. Dynamics

Layers
age

Group

Layers
age
(weeks)

XVI. Dynamics of egg shell weight (g) of experimental and control layers

Group
Layers
age
(weeks)

1014

)
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xVII percent shell over total egg weight

& | Group
L;};rs C El E2 E3
(weeks) x s v | x s v | x s v | x $ V%
— (|t |7 ol 1 e || 1]
b 13 1 7 14 2 14 13 I 9 13 1 9
b | 12 1 7 13 1 8 13 1 9 12 1 7
g 12 1 7 13 1 8 13 1 9 12 1 7
| 12 1 5 12 1 8 12 l 5 12 1 7
o 12 1 8 12 1 9 11 1 7 12 1 8
XVIII. Egg shell strength (N.cm™?) of control and experimenal layers
Layers Group
age @ El E2 E3
e s T s [ 5 [ s [w]| 2|« ]| 51 5 v
D 42.85| 2.71 6 |41.14] 3.13 8 141.94| 3.82 9 140.79| 2.35 6
40.07 | 3.75 9 |44.45]| 3.92 9 140.62| 452 | 11 |38.57| 502 | I3
g 39.66 | 2.45 6 [39.17| 3.54 9 149.20 3.20 8 39.13] 3.39 9

38.66 | 4.19 | 11 [40.27 | 3.84 | 10 |40.42] 2.52 6 (3997 3.13 8

50 39.52| 4.69 | 12 [37.66| 3.45 9 140381 3.78 9 '39.34 3.58 9

40.03 | 3.39 8 |39.41 | 442 | 11 |39.45] 3.48 9 13990| 4.06 | 10

SUbsequently the improvement of the technological characters as well as
biological values of the egg?

Not to be forgotten, from the general view point, is the fact that a signifi-
cant sum of money was saved by Czech University of Agriculture in Prague,

\yhlch.offered, through the entire duration of the field experiment, negligible
hancial support.

CONCLUSIONS

“Xperimen(q] application of probiotics changed the laying curve and egg

AYing ; . : . i .
Ying Intensity. The laying onset was slightly quicker. In experimental group
) a si ; ) A .
Pers; tSImUItaneous increase in the total egg weight as well as long laying
8 . : . ; .
ence were observed. In the period of maximal laying (32nd week of

SCigy
10
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. : . s 4th and 50 INSKA, B. Z. - SKRABA, B.: Physiological changes in the interior of eggs during the
: i laying persistence phase & i ' i KA.M cle in hens. In: Proc. 24th Int. Conf. on Poultry Physiology, Brno, 1991: 103. .
layer's age) and twice during egg lay! wos. from experimental and jaying cyele in y Physiology, 2
ay sic technological properties of the eggs, E2. fo UDELA, K. - NYIRENDA, C. C. S.: Influences of probiotics Lactiferm on methaemoglobin
veek) ﬁem baséialuated The heaviest egg weight was recogde(.l frotﬁl p‘;]‘iik{d ;gsynmesis in Gallus domesticus. Scientia Agric. Bohem., 26, 1995a: 209-218.
> ayers, ; . ot s i uring the ets . . : - :
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o i S as . o o avi < ~antis T o 2 Q . L)
idth as we o ; ; ullets and laying hens. Scientia Agric. Bohem., 26, Sb: 131-144.
I rearing phase. The egg length agd “: si"ni(ficantly change. During the period ferm ;;‘EliA . _ B, 7. - PODSEDNIEE, M, - B NUR, L. M, — K RENEr, € &
I imental and control eggs did not sig ‘oht and shape index of the I e o i ) : - . .
I experim : re observed in the We1ght and shap A : S physiological and morphological responses in Gallus domesticus during continual feeding
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£ ‘ PASEKA, A. — SANCHEZ, D. (Ceskd zem&d€iska univerzita, Agronomicka fakuly,
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M ha, Ceska Republika):
I Experimentélni vlivy probiotika Lactiferm na snasku kura domaciho.
Scientia Agric. Bohem., 28, 1997 (2): 129-146.

Kontrolnim a pokusnym kuficim a nosnicim se v komercnich krmnych smésich
‘ kontinualn& podivalo probiotikum Lactiferm L-50. Prvni pokusnd skupina (E1) do-

‘ I stavala probiotikum v obdobi odchovu i snasky, v pokusné skupiné E2 se Lactiferm
] ‘ podaval kuficim pouze v obdobi odchovu, tieti pokusné skupiné (E3) se probiotikum
aplikovalo pouze v obdobi snasky.

Experimentélni aplikaci Lactifermu se u pokusnych nosnic urychlil ndstup snasky
ve srovnani s kontrolnimi nosnicemi. Celkem tiikrat (32., 44. a 50. tyden sndsky) se
analyzovaly technologické vlastnosti vajec. Nejpiiznivéjsi hmotnostni ukazatele vajec
byly zjidtény u pokusné skupiny E2.
| Pfi experimentélni aplikaci probiotika Lactiferm se neprokézaly statisticky vy-
znamné rozdily v tvarovych vlastnostech vajec a v charakteristice Zloutku vajec. Nej-
vyrazné&ji se zménila hmotnost a vyska bilku u vajec nosnic skupiny E2.

Nejvy3si hmotnost méla vajeéna skofdpka u nosnic E2. V pokusném obdobi byla

2\

I zjidténa nejvyssi pevnost skofdpky u vajec pokusné skupiny E2 (3,65 N.cm™).

|
“ Gallus domesticus; kufice; nosnice; vyZiva; probiotikum; Lactiferm; snagka; snagkovi
‘ | kiivka; vejce; technologické vlastnosti
|
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