BELGIUM

Is There A Future For Al
With Broiler Breeders?

Cock spermatozoa in anilineblue-eosin stained smear,
(Differential—interference contrast x2230). A—Acro-
some; H—Head; M—Mid-piece; T—End-piece of tail.

ARTIFICIAL INSEMINATION (AI)
has a widespread application in the
reproduction of both turkey and guinea
fowl. In these species fertility results
obtained after Al are much higher than
those obtained with natural copulation,
so Al is the only alternative.

In the domestic fowl hatchability of
eggs set after natural copulation is rela-
tively high. Hodgetts and Jones esti-
mated that 81% hatchability is an aver-
age for the UK. This means, however,
thatin [ in 5 of all eggs set fail to hatch.
Thirty percent of the losses should be
due to the lack of fertilisation. Thus
fertility percentage should be at least
94.

Furthermore, Beer admits that 30%
infertility is an overestimate of the prob-
lem and only 60% of the “apparent
infertiles” should be truly infertile. This
brings the final fertility level to at least
96%. This percentage has been con-
firmed in our experimental work with
broiler breeders under conditions of
natural mating.

After 19 days of incubation all clear
and questionable eggs are broken out
and fertility is determined by macro-
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scopic examination. Average fertility is
about 95%. Together with the pre-ovi-
posital embryonic mortality true fertility
should be close to 96%.

In contrast with the field results and

depending on strain, average hatchabili-
ty of eggs set is between 85 and 87%
under experimental conditions. This is
mainly due to a good selection of males,
the use of small pens as replicates and
the removal of non-hatchable eggs.
Whatever the reason(s) a 4 to 6%
increase in hatchability represents an
enormous financial progress and there-
fore it is worthwhile to investigate the
possibilities to increase the number of
saleable chicks. An interesting point of
discussion in this context are the possi-
bilities and limitations of Al in the
broiler industry. These are 3-fold:

1.

Compared with natural mating what
number of salesable chicks can be
expected using AI?

. What is the value of the offspring of

breeders when they have been insem-
inated artifically?

. What is the entire cost of the AI

procedure compared with natural
mating?

Breeding can be done very ace
with caged birds using Al, therefg

The reproduction results following
are comparable with those obyjy
after natural copulation and this gjyeg
an idea among the possibilities of th,
technique under practical condit
Our own experiments with by
breeders have shown that it is poss
improve hatchability to 88-90% of op
set following Al -

The key of this improvement s
severe macroscopic selection on
quality. Males are trained to eja
and all those which produce a suffigjg
volume (+0.5 m) of thick, viscous g
milky white semen were kept furt

The semen is expelled from
bulbous end of the vasa deferentia b
short but forcible pressure with
thumb and two forefingers of the op;
tors left hand on the cloacal walls, Us
this criterion approximately 35%
males are rejected as unsuitable.

Two microscopic tests are perforn
to evaluate semen quality further, |
first is the determination of the conc
tration of spermatozoa in the poo
semen. This is extremely high: betw
7 and 8 X 10°/ml. This is due to
absence of the so called transpar
fluid, originating from the blood plast
The next step is made by prep
smears of fresh undiluted semen fr
individual males. Very few sel
males have more than 10% defect
spermatozoa in their semen.

If semen so collected is used
undiluted, 0.025 ml is inseminate
hen. This means that 175-200 x 10
spermatozoa are deposited in the vagi
However, semen can be diluted a
stored for short periods (6-24 hours).

storage medium has been developefl -

our laboratory and fertility and hate
bility results obtained with stol

(+2°C) semen are not significantly

different from the undiluted control
long as the same number of spermato
are inseminated, the dilution rate
moderate and the storage period is i
longer than 6 hours.

This is clearly illustrated in table
where the results are based on
number of eggs laid between the 2
and 8th day inclusive after a sin
insemination. Can this figure be 12
lated to the field? .

A percentage of 85-87% should
possible if the whole procedure is cati

out carefully. One major problem is th&

ISA Brown PS

Average performances of our
premier brown egg layer.
e Egg colour : definite brown.

@ Production : 265/275 hen housed to 76 weeks of age.

o Egg weight : average 62 gms.
o Egg mass : 16/17 kgs to 76 weeks of age.
® Feed conversion 160/170 gms per egg.

e Liveability : 97 % rearing period, 83 % laying period.

o Carcase : 2,3/2,5 kgs at depletion.

Vedette

Dwarf female PS (for broilers)

e Production : 168 eggs to 64 weeks of age.
e Hatchable eggs : 150.
o Number of chichs per breeder : 123,

Average performances of the broiler:

Average weight

Feeds Conversion

at 28 days : 800 gms 1,60

at 49 days : 1,735 gms 1,95

at 70 days : 2,673 gms 2,40

Breeded by

7, place Ampere. 69002 Lyon ( France).Teél.(78) 38.10.17. Télex.380.723 f
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Table 1

Per cent fertility and hatchability obtained with broiler breeders using fresh semen and semen stored for different times.a
different dilution rates.

Treatments Undiluted fresh Diluted: 2 x 24 Diluted: 2 x 6 Diluted: 4 x 6 Diluted: 4 X 6
control hours storage  hours storage  hours storage  hours storage
Paremet 0.025 ml/hen 0.1 ml/hen  0.05 mi/hen and 0.1 mi/hen  0.05 ml/hen and
studied and 200 x 10° and 400 x 10° 200 x 10° and 200 x 10° 100 x 10° [
sp sp sp sp sp L.S.D,
Fertility/ total eggs- 96.5° a 932 b 96.3 a 93.9 ab 901 ¢ 2.95'
Hatchability /total eggs N a 8 mlbt 89.6 ab 88.3 ab 84.7 ¢ 3.2 :
Hatchability /fertile eggs 943 a 98.6 a 93 a 941 a 94.2 a 2.02

"Based on an average of 80 to 89 eggs per replicate and a total of 1604 to 1771 per treatment (20 replications).
“*Percentages followed by a different letter are significantly different from each other.

possibility that hens have a hard shelled
egg in the uterus. Fertility results with
such hens are definitely lower even when
insemination is performed very careful-
ly. The number of hard shelled eggs is,
however, very small when a proper light-
ing system is followed; most of the eggs
are laid before insemination is started.

However, two
involved here.

Mec Daniel obtained 67g more body
weight gain per bird at 8 weeks for the
offspring from males selected for Al as
compared with the offspring from non-
selected males used in natural matings.
separate factors are

The first factor is egg weight. When

Al is used birds are kept in cages an(.
known that eggs produced in cages
cleaner and heavier than those prody
with the same feed on the floor, Fj
several experiments it can be conelyg
that 1g higher egg weight results in

higher body weight at 7 weeks of 4

Our own experimental work |

Quali sono le possibilita
della fecondazione artificiale
per le riproduttrici da carne?

Riassunto—La riproduzione di ov-
aiole in gabbia € ben realizzabile con
I'uso della fecondazione artificiale. |
risultati della riproduzione con la FA
sono comparabili ai risultati ottenuti
dopo I'accoppiamento  naturale.
Questo ci da un idea delle possibilita
delle tecniche di FA sotto condizioni
pratiche. | nostri propri esperimenti
con riproduttrici da carne hanno
mostrato che é possibile migliorare la
schiusabilita fino a 88-90% di uova,
ottenute con la FA.

La spiegazione per questo miglio-
ramento € una seria selezione micro-
scopica della qualita del seme. |
maschi imparano ad eiaculare e tutti
quelli che producono un volume
sufficiente (circa 0.5 m) di seme bian-
co, spesso e viscido vengono mante-
nuti.

Vengono svolti due testi micro-
scopici per esaminare la qualita del
seme. Il primo test comprende
I'esame della concentrazione degli
spermatozoi nel seme prelevato.
Questa € estremamente alta: tra 7 e
8 x 10°/ml. e cio’ é dovuto all'assen-
za del cosidetto fluido trasparente,
derivante dal plasma del sangue. La
fase seguente € la preparazione di
campioni di seme fresco non diluito
da maschi singoli. Pochissimi maschi
selezionati hanno pit di 10% di sper-
matozoi difettosi nel loro seme.

Se si usa il seme ottenuto cosi’,
Fresco, non diluito, si possono
inseminare 0,025 ml per ovaiola. Cioé
si introducono 175-200 x 10° sper-
matozoi nella vagina. Il seme puo’
essere diluito e mantenuto per un
corto periodo di 6-24 ore.

McDaniel ha ottenuto un aumento
del peso corporeo di 67 gr. per
soggetto a 8 settimane per i discen-
denti dei maschi selezionati per la
FA, in confronto ai discendenti di

maschi non selezionati usati in
accoppiamento naturale.

Il primo fattore & il peso dell'uovo.
Con la FA i soggetti vengono allevati
in gabbia ed é cosa nota che le uova
prodotte in gabbia sono pil pulite e
pit pesanti di quelle prodotte con lo
stesso mangime su terra. Da parec-
chi esperimenti si puo' concludere
che un uovo che pesa 1 gr. di pit da
un peso corporeo che supera i 5-6 gr.
all'eta di 7 settimane.

| nostri propri esperimenti hanno
dimostrato che le uova da riproduttri-
ci da carne in gabbia pesano 2 gr. di
pia di quelle delle loro sorelle su
lettiera. Il peso dell'uovo fa quindi
aumentare il peso finale del pollo da
carne di 10-12 gr.

Da un maschio che produce 0.5 ml
di seme per eiaculazione e che viene
munto 3 volte per settimana, si otten-
gono 1.5 ml per settimana. Il seme
viene diluito 3 volte (1ml + 2ml) e
mantenuto da 6 a 8 ore. Con una
concentrazione originaria di sperma-
tozoi di 6.5 x 10°/ml ad una dose di
fecondazione di 0.1 ml (216 x 10¢
spermatozoi), occorre un maschio
per 45 ovaiole la settimana. Questo
significa una relazione tra maschio e
femmina di 2:5

L’IA A-t’elle Un Avenir Avec
Les Reproducteurs Chair?

Sommaire—On peut arriver a d'ex-
cellents résultats de reproduction
avec des bétes en cage en utilisant
L'IA. Les résultats de reproduction
obtenus avec I'lA sont comparables a
ceux obtenus par copulation na-
turelle et ceci nous donne une idée
des possibilités des techniques d'lA
dans des conditions normales d'ex-
ploitation. Nos propres expériences
avec des reproducteurs chair ont
montré qu'il était possible d'arriver a
un taux d’éclosion de 88-90% des
oeufs incubés apres |A.

La raison de cette amélioration est
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une sélection macroscopique sévere
de la qualité du sperme. On entraine
les méles a éjaculer et on garde tous
ceux qui produisent un volume suffis-
ant (+0, 5m) de sperme blanc
laiteux, épais et visqueux.

On effectue deux tests au micro-
scope pour évaluer la qualité du
sperme. Le premier est la détermina-
tion de la concentration en spermato-
zoides du sperme obtenu globale-
ment. Elle est trés élevée: entre 7 et
8 x 10°/ml. Ceci est di a I'absence
du fluide transparent originaire du
plasma sanguin. L'étape suivante
demande la préparation de frottis de
sperme frais non dilué fourni indivi-
duellement par les méles. Trés peu
de maéles sélectionnés ont plus de
10% de spermatozoides défectueux
dans leur sperme.

Si le sperme collecté est utilisé
frais, non dilué, on insémine 0,025ml|
par poule. Ceci signifie que 175-
200 x 10° de spermatozoides sont
déposés dans le vagin. Le sperme
peut cependant éire dilué et stocke
pendant de bréves périodes (6-24
heures)

Mc Daniel a obtenu un gain de
poids supplémentaire de 67g par
béte a 8 semaines avec les descen-
dants des maéles sélectionnés pour
I'lA par rapport aux descendants des
méles non sélectionnés utilisés pour
les accouplements naturels.

Le premier facteur est le poids des
oeufs. Avec I'insémination artificielle,
les bétes sont gardées dans des
cages et il est bien connu que les
oeufs ainsi produits sont plus
propres et plus lourds que ceux obte-
nus au sol avec la méme nourriture. A
la suite de plusieurs expériences on
peut conclure gu'un oeuf pesant Ig
de plus donne un supplément de
poids de 5-6g & 7 semaines.

Notre propre travail expérimental a
montré que les oeufs de reproduc-
trices chair placées en cages pe-
salent approximativement 2g de plus

que ceux pondus au sol par |
soeurs. Grace au poids des oeuf
poids final du poulet de chair ¢
ainsi augmenter de 10-12g.
Si un male produit 0,5m| de spey
par éjaculation et qu'on le trait 4
fois par semaine, on obtient 1,5m|
semaine. Le sperme est dilué 3 |
(Iml + 2ml) et stocké (6-8 heur
Avec une concentration original
spermatozoides de 6,5 % 10%/ml
une dose d'insémination de 0,
(216 x 10° spermatozoides) il fau
male pour 45 poules par semal
C'est un ratio male-femelle de 2,5

Gibt es in der
Broilerelterntierhaltung eine
Zukunit fiir KB?

Zusammenfassung—Wenn  Elteft
tiere in Kéfigen untergebracht sint
kann KB (kiinstliche Besamung)
grosser Genauigkeit eingesetzt wel
en. Die darauf folgenden Reprodu
tionsleistungen entsprechen den
natiirlicher Besamung erreichtél
was uns hinsichtlich der magliché!
praktisch einsetzbaren KB-Technl
en zu einer Idee flihrt. Bei unsersl
eigenen Versuchen mit Broilerelterf
tieren hat es sich erwiesen, dass
Verbindung mit kinstlicher Bes:
mung die Schlupfidhigkeit der eingél

egten Eier auf einen Wert von bis 20

88-90% verbessert werden kann. -
Der Schltissel hierbei liegt in el
rigorosen makroskopischen Wertun
der Spermagqualitdt. Die Hdhne werts
en an das Absetzen eines Ejakuldt
gewshnt, und diejenigen, die dick
fliissiges, viskoses und milchidt

weisses Sperma in ausreichendél

Menge (0,5 ml + ) produzieren, bleii=
en im Bestand.

Die Spermaqualitit wird dail

durch zwei mikroskopische Tes
wird in &
poolten Spermaproben die Spermi

weiter begutachtet. 1.

tozoenkonzentration bestimmt. DIgs®
(Bitte wenden)

tum birds
re going places

places like the Far East, Europe,
Africa, Caribbean, Central _and
gouth America and Asia. The
reason OUr birds are such
renowned [nternational travelers
is because they perform at top
officiency in temperate climes
or tropic zones.

Tatum performance-
roven layers and broilers
are the result of 20 years
of painstaking genetic
research at Tatum
Farms. The results are
superior quality birds
which score high in
profitability. '

The Tatum T-100, white
egg layer, and the Tatum
T-173, brown egg layer, are
top producers in their
fields. These birds peak early
and maintain their top levels of
production. They do equally wellin
cages or floor houses. The bred in
profit factors include excellent feed
conversion, high percentage of large and
extra large eqgs, with excellent shape, egg shell
quality and interior egg quality. In addition, the
1-173 can be color sexed at hatching time with 98
percent accuracy. The absence of black pin feathers
make this bird highly marketable when dressed.

Tatum broilers are equally well known for their low feed
consumption and high yvields. This is the result of perfectly _ ;
matched parents, genetically, which produce a progeny of - _
excellent conformation and fast growth. izl

Tatum birds should be in your operation...giving you the same . 4
profit margins they are producing for poultrymen in more than 40 countries around the world.

)

P

—tgn

TATUMN S

HOME OFFICE AND BREEDING FARMS
Route 3 / Dawsonville, Georgia 30534 U.S.A.
Phone: (404) 265-3212 / TWX 810-766-1540
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demonstrated that eggs from caged
broiler breeders are approximately 2gm
higher in weight than those from their
sisters on deep litter. Final broiler weight
should thus be increased by 10-12g due
to egg weight. The remaining 55-57g
comes from the second factor: selection
pressure. This can easily be done
because only a small percentage of
males are necessary when Al is applied.
A complicating factor is the necessity of
feed restriction of the breeder males
during the rearing period.

Broilers are selected on.early growth
rate and ideally broiler breeder males
should be selected for the Al programme
at 6-7 weeks of age. A selection at sexual
maturity can be misleading because the
males are severely quantitatively re-
stricted from 3-4 to 20-22 week of age;
here other factors such as social order
can mask final body weight.

Selection after 3 weeks of full feeding
is perhaps too early because at that time
the factor egg weight can still play an
important role. We found a significant
but rather low correlation co-efficient
between body weights of breeder males
at 3 and 20 weeks of age. Selection after
6-7 weeks is also disturbed by at least 3
weeks of feed restriction; perhaps a less
severe restriction programme or a com-
bination of qualitative and quantitative
restriction from 3 to 6 weeks of age can

be very helpful.

Important is the question if breeder
males selected for fast growth have
normal reproduction performances. Our
experimental work with AI has shown
no difference in fertility and hatchability
between the heaviest males selected at 3
weeks of age and all males. Further
experiments are necessary to find out the
precise possibilities to improve body
weight of broilers through selection of
breeder males.

The data obtained in relation to the
first two questions are used to answer the
third question. As an example, we take a
flock of 10 000 breiler hens which will be
inseminated artificially. In order to
make a complete financial analysis the
reader has to multiply the different data
with the currency of his own country.

If one male produces 0.5ml semen per
ejaculate and is milked three times a
week 1.5ml per week is obtained. The
semen is diluted 3-fold (1ml + 2ml) and
stored (6-8 hours). With an original sper-
matozoa concentration of 6.5 X 10°/ml
and an insemination does of 0.Iml
(216 X 10° spermatozoa), one male is
required for 45 hens per week. This is a
male to female ratio of 2.5. Provided that
1200 (12%) males are delivered as one
day old chicks and the birds are weighed
at 5 weeks of age the obvious culls and
the lightest birds can be removed to

retain 7% of males.

At the age of 21-23 weeks the reg
the males are trained to ejaculate ang
35% are removed as unsuitable we ha
4.55% to start the Al programme, [f9
of males are necessary for the flock 4
are needed at the beginning to compg
sate for dead and males with a declipj,
semen picture. The labour cogt g
weighing the birds during rearing? .

offset by the saving of food of 5% myje

during 15 weeks. Using this meqhyy

86-87% hatchability can be obtained fu |

the entire (89-94%) reproduction per
od.

Compared with the floor slightly mog

(2.5%) hatching eggs are produced i

cages. These eggs are cleaner, heayjg
and have thicker shells. Furthermore fhe
investment per hen is lower in cages, A
no litter and preventive medicamep
against internal parasites are require:

A substantial feed saving and a yep
accurate distribution of the feed is po q

ble in cages. Hens are separated from

the males and at least 5g/hen/day cap
be saved. The 6% (600) fewer males

reproduction period this accounts for§
total feed saving of 35 280 (male) ang
14 000 kg (female).

Because the exact body weight

muss extrem hoch liegen: zwischen 7
und 8 x 10°ml. Dieser hohe Wert
resultiert aus der Abwesenheit der
sogenannten Transparenzfllissigkeit,
die ihren Ursprung im Blutplasma
hat. Als ndchstes werden Abstriche
frischen, unverdiinnten Spermas von
einzelnen Héhnen untersucht. Nur
sehr wenige der zur Probe genom-
menen Hahne fallen in eine Kategorie
mit mehr als 10% defekter Spermato-
zoen,

Wenn das solcherart abgesam-
melte Sperma in frischem Zustand,
unverdunnt, verwendet wird, liegt die
Besamungsdosis bei 0,025 ml je
Henne. D.h., dass 175-200 x 10°
Spermatozoen in die Vagina einge-
fihrt werden. Das Sperma kann
jedoch auch verdiinnt und kurzfristig
(6-24 Stunden) aufbewahrt werden.

Verglichen mit den Nachkommen
nicht-selektierter Hdhne und natr-
licher Paarung, erzielte Mc Daniel 67
g Kdrper-Mehrgewicht in der 8.
Lebenswoche bei den Nachkommen
von Hédhnen, die flir das KB-
Programm selektiert wurden.

Der erste Faktor hierbei ist das
Eigewicht. Wenn KB eingesetzt wird,
verbleiben die Tiere in den Kéfigen
und es ist allgemein bekannt, dass
die in Kafigen produzierten Eier
sauberer und schwerer sind als die
unter gleichen Fiitterungsverhalt-
nissen in der Bodenhaltung anfal-
lenden. Aus mehreren Versuchen
ldsst sich schliissig darlegen, dass
ein um 1 g gesteigertes Eigewicht
das Korpergewicht der daraus
geschlipften Kiiken in der 7. Leben-

swoche um 5-6 g steigert.

Unsere eigenen Versuche haben
unter Beweis gestellt, dass die Eier
von Broilerelterntierhennen in Ké&-
fighaltung ca. 2 g schwerer sind als
die von den Schwestertieren in Bod-
enhaltung gelegten. Mithin sollten
allein aufgrund des gesteigerten Ge-
wichts der Bruteier die Broilerendge-
wichte um 10-12 g steigen.

Wenn man davon ausgeht, dass
ein Hahn je Ejakulation 0,5 m| Sper-
ma produziert und dreimal wochent-
lich abgemolken werden kann, erhdlt
man ein Spermavolumen von 1,5 ml
je Hahn und Woche. Dieses Sperma
wird dreifach verdinnt (1 ml + 2 ml)
und 6-8 Stunden lang aufbewahrt.
Bei einer urspringlichen Spermato-
zoenkonzentration von 6,5 x 10°/ml
und einer Besamungsdosis von 0,1
ml (216 x 10° Spermatozoen) muss
flir den wéchentlichen Besamungs-
bedarf von 45 Hennen jeweils ein
Hahn gehalten werden. Daraus resul-
tiert flir die Praxis ein dussert wirt-
schaftliches Hahnen: Hennenverhiilt-
nis.

Hay Un Futuro Para IA Con
Reproductoras De Pollos de
Asar?

Resumen—Se puede recriar con bas-
tante exactitud en el caso de aves
enjauladas, con IA, Los resultados de
la reproduccion después de la |A son
comparables con los obtenidos des-
pués de la copulacion natural y esto
nos da una idea de las posibilidades
que tiene el procedimiento de IA bajo
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condiciones précticas. Nuestros pro-
pios experimentos con aves repro-
ductoras de pollos de asar indican
que es posible mejorar el indice de
empolladura al 88-90% de los huevos
incubados, después de la |A.

La clave de esta mejora es la selec-

cion macroscopica severa de la cali-
dad del semen. Se entrenan los
machos para eyacular, y todos aque-
llos que producen un volumen sufi-
ciente (4 0.5 m) de semen lechoso
espeso y viscoso, son conservados
para uso ulterior.

Se efectian dos pruebas micro-
scopicas para valorar la calidad del
semen. La primera es la determina-
cién de la concentracion de esper-
matozoides en el semen reunido, que
es muy alta, entre 7 y 8 x 10°/ml. Se
debe esto a la ausencia del fluido
transparente que origina el plasma
sanguineo. El siguiente paso es de
preparar lotes de semen fresco y sin
diluir de machos individuales. Son
muy pocos los machos selecciona-
dos que tienen mas del 10% de
espermatozoides defectuosos en el
semen,

Si el semen asi recogido es usado
fresco y sin diluir, se insemina cada
gallina con 0.025 ml. Esto significa
que se depositan en la vagina 175-
200 x 10° de espermatozoides. Sin
embargo, se puede diluir y almacen-
ar el semen durante periodos breves
de 6 a 24 horas.

Mc Daniel obtuvo 67 grs. mads de
engorde por ave a las 8 semanas
para la progenie de machos selec-
cionados para |A, en comparacion

con la progenie de machos no seleg:
cionados, usados en apareos natls
rales.

El primer factor es el peso def
huevo. Cuando se usa la A, 88
conservan las aves en jaulas y &
sabe que los huevos producidos én
jaula son mas limpios y pesados qué
los producidos con la misma canti
dad de pienso, pero sobre pisa. L
resultados de varios experimen
permiten sacar en conclusién qu
huevos 1 gramo mas pesados res
tan en un peso fisico 5-6 gms. mayor
a las 7 semanas de edad.

Nuestros propios trabajos expefi
mentales han demostrado que |
huevos de aves de recria de pollos
asar en jaula tienen un peso apro
madamente 2 gms mayor que 8!
hermanas criadas sobre yacija pr
funda. Por consiguiente, el peso fll
del pollo de asar podria ser aumé
tado en 10-12 gms. a causa del pesd:
del huevo.

Si un macho produce 0.5 Ml de
semen por eyaculacion y es "urdeﬁ.'r
ado" tres veces por semand, 5
obtienen 1.5 ml por semana 98
semen. Este semen es diluido {ré&
veces (1 ml + 2 ml) y almacenad?
durante 6-8 horas. Con una concer
tracién original de espermatozoidés.
de 6.5 x 10%/ml y una dosis inséMm
nadora de 0.1 ml (216 x 10° esper
matozoides), se requiere un mach%;
por cada 45 gallinas por semand:
Esta es una relacion de machos®
hembras de 2.5.

The all-pneumatic _BM

Bio-Jector: the be#sr idea
in automated vaccination...

..'i.mltated, but not equaled--
from Agri-Bio, the first name
[;.I_i'l vaccinator technology...

Agri-Bio has had more experience with
automatic vaccination than any other
company in the Western Hemisphere . . .
we've had more experience with revolu-
tionary pneumatic vaccination equipment
than any company in the world.

We were the first -- and for many years
the only -~ firm in the United States to
market and service automated vaccina-
tion equipment. We got along, close
look at high-volume commercial poultry
vaccination programs . . . the problems
and the opportunities.

That’s why the Bio-Jector is unique
among automated vaccinators. Accurate,
fast and reliable, engineered around the
safety and efficiency of professional
operators in high-volume, “working”
production hatcheries.

Experienced users of automated vaccina-
tion equipment will recognize the advan-
tages of Bio-Jector’s many unique fea-
tures. If you haven't already done so,
contact your Babcock International rep-
resentative for a demonstration.

Bio-Jector, designed by professionals
for professionals, with one fundamental
consideration in mind . . . the cost-effec-
tiveness of your vaccination program.

Product quality and personal service. It’s
what you've come to expect from
Agri-Bio.

Naturally.
e ——
Agri-Bio is represented internationally by: #==% P.O. Box 280
*sbabcock Ithaca, New York 14850/U.S.A.

international phone: (607)272-5990
Corporation TWX: 510-255-9300
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CONSULTING & TRADING COMPANY B.V,
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