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The South African broiler industry has changed, grown Data taken from an integrated broiler operation in
and improved its efficiencies more rapidly than any Maine U.S.A. clearly illustrates the significant and
other segment of the food industry. It has been a leader continued improvement in market age, market body-
in applying production technologies, in developing effi- mass and feed efficiency for the perid 1952 to 1982
cient business - production structures and in meeting (Tables | & 2). The improvement of broiler efficiency
consumer preferences. It is an industry with an ex- in South Africa has followed a very similar pattern.

citing past, an exciting present and an exciting future.

Table I

Comparison of broiler perfonnance in Moine ( 1952 - 1982)

1952 t962 1972 t977 1982*

Market Age (days): 80 65 60 53 46

Market Mass (kg): 1,52 | ,7 | I ,82 1,84 1,82

F.C.R.  3 ,17 2,15 2,O3 I  95 1,80

Livability: ** 96,5 96,5 96,5 97,O

* Projected.

** Figure not available.

(Dansky - 1980)
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Table 2

Effect of improved performance on yield of broiler r;tt'ut per sq. nretri
of housing (1952 - I9B2)

t9s2 1962 1972 t971 1982*

Birds/Sq. Metre:

Market Age (days):

No. Flocks/Year:

No. Birds/Year:

Live Mas/Year (kg):

10,76

80

4 , 1

44,12

67,06

t r ,96

6 5

5 ,0

59,g

102 ,1

15,37

60

.5 ,6
86,07

156 ,3

15 ,37

53

6,3

96,93

I  7 8 , 1

17,93

46

7,0

1 2 5 , 5

227,9

Projected.

NOTE:  1 .

The broiler industry has without doubt established it-
self as a maior supplier of good quality protein to the
South African consumer. Table 3 shows the pheno-
menal growth of this young industry, achieving 192
million processed broilers in 1981. At an average dressed
mass of 1,3 kg each, this industry therefore contributed
over 250,000 tons of meat to the consumer, or the
equivalent of 1, 250,000 beef carcasses of 200 kg each.

Table 3

To tal es timat ed broilers proc essed

Year Broilers processed

2 .

Through 1972 - approximately 50%morc broiler meat obtained from identical footage with
each 10 year cycle.

Figures for 1982 are estimates.

(Dansky - 1980)

Taking the aggregate population of South Africa at
29,2 million in 198 I , it would appear that the per capita
broiler meat consumption during this period was 8,56
kg. Taking the broiler breeder culls, spent layers, egg
strain cockerels, ducks and turkeys into consideration
the total per capita poultry meat consumption was
l0  -  10 ,5  kg .

This figure is still relatively low when compared to the
consumption in other Western Countries, (Table 4).
The increased earning power of the black sector of the
population will no doubt accelerate the South African
per capita consumption in future. The black consumer
has emerged as an important consumer of poultry meat.
In 1970 black buyers bought l2,5ea of  total  poul t ry
meat, whereas this figure increased -r.o 39eo in 1975
( N e l ,  l 9 8 l ) .

The growth in the S.A. broiler industry did not take
place without any hitches. During the early seventies
there was a rapid expansion of the industry coupled with
increased per capita consumption of broiler meat. How-
ever, with the decline in the South African economy
during the late seventies, local poultry consumption
showed an alarming decline. Because of the very capital
intensive nature of the industry a cutback in production
did not present itself as the best solution. Therefore ex-
port markets were developed to enable continued pro-
duct ion.

1969
t971
1973
1975
1977
1979
l 9 8 l

55 947 6 t l
61 282 360
8 7  3 t  l  5 8 6

127 727 580
Iss 272 93r
163 370 r99
t923t7 645

S A P A Bulletin (1977) & Personal Communication
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Table 4

Poultrtt meat consumption in selected countries
(kgf PersonlYear )

t977 t9 t9 t 9 8 lCountry

United States

France

United Kingdom

Israel

Japan

Australia

24,8

1 5 , 1

13 ,0

38,8

8 $

1 5,8

27,9

16,2

13 ,3

36,6

1 0 , 1

18 ,9

29,5

17,3

14,r

34,7

10 ,5

21,8

Poultry International - Jan., 1982

lt was felt that exporting would provide a better solu-

tion. since it achieved the salne results as a cutback in

production with the added advantage of increasing

foreign revenue. Griessel (1979) has predicted that the

broiler industry will produce 600 million broilers by the

turn of the century. It must be expected that many

problems will occur in achieving this expansion during

the next two decades and the purpose of this paper

therefore, is to draw attention to potential problems

and to offer posible solutions in an action programme'

Feed costs prior to processing and distribution today

represents about 65 percent of the production costs.

This important cost item warrants prime attention and

it is therefore proposed to consider this aspect at the

outset.

Feed

Griessel (1979) reported that the feed requirements for

the various clases of livestock could reach a figure of

10 million tons by the year 2000. The broiler industry

will demand approximately 25 percent of this large

volume. It must be appreciated that high density diets

will be required to fully exploit the genetic potential

and shorter finishing capability of the modern broiler.

In other words it can be expected that higher demands

will be placed for available maize and proteinaceous

materials such as fishmeal, soyabean oilcake meal, sun'

flower oilcake meal, cottonseed meal, and groundnut

oilcake meal.

In Table 5 the protein rich materials available in l98l in

South Africa is compared with the requirements esti'

mated by Griesel (1979) for the year 2000.

Table 5

Available and proiected protein requirements

Availabifity of Protein mate-

local Proteina- rials required

ceous materials in the Year
in 1981 (mt) 2000 (mt)

Fishmeal

Soyabean oilcake meal

Fullfat soya

Sunflower oilcake meal

Cottonseed oilcake meal

Groundnut oilcake meal

167 000
13 000
6 000

1s4 000
44 000
4s 000

326 496

424 94t

506 857

228 923

20  013

Even prior to these projections Cloete (1978) drew at-

tention to the serious protein shortages facing South

Africa. The Balanced Feed Industry is extremely con'

cerned that so little attention has been given to research

on alternative sources of proteinaceous materials. A levy

of R4,00iton is paid on all purchases of proteinaceous

materials to a fund already amounting to R8,15 million

at the end of January 1982, and the question may well

be asked as to why this fund is not being utilised more

effectively to encourage research and development of

new varieties of protein materials suitable for cultivation

in the Republic. It is clear that immediate and urgent

attention is required to ensure adequate supplies of pro'

tein rich materials for the future. The urgency of the

problem is substantiated by the fact that already during
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l98l the following protein rich materials were imported
at an estimated cost to South Africa of R26 500 000.

Fishmeal
Soyabean oilcake meal
Sunflower oilcake me+l
C ottonseed oilcake meal
Full fat Soyabean meal

31 500 ton
29 000 ton

7 000 ton
7 000 ton
2 000 ton

It must however be emphasised that it would probably
not have been necesary to import such large quantities
of oilcake if it had not been for the low world price of
plant oils. After the local requirements for 175 000
tons of oil had been met there was a surplus of 90 000
ton Sunflower seed which could not be crushed because
of uneconomic returns. This 90 000 ton at a yield of
38,5 percent cake would have provided 34 500 ton of
cake, which would considerably have alleviated the
situation. It would therefore seem appropriate that
South Africa would have to move in the direction of
producing an oilseed, having a lower oil content but a
higher cake yield as found in the Soyabean. Indications
are that South Africa will have to import 60 000 tons of
fishmeal and 60 000 tons of oilcake meals during 1982
which will cost the country approxirnately R43 million.
The droughts presently being experienced can only
worsen the situation.

Some of the more important raw materials used in the
South African broiler diets which warrant more atten-
tion are the following:-

(i) Soyabean

Notwithstanding the fact that frequent recommenda-
tions have been made to encourage soyabean produc-
tion in South Africa it would appear that little progress
has been made in this regard. The Balanced Feed Indus-
try is already paying a L4eo premium for soyabean meal
based on its calculated nutritive value. Farmers never-
theless are still producing alternative crops, such as
ma;rze, which would appear to be more profitable.
Either maae is priced too highly or the Republic does
not possess the correct varieties or production techni-
ques to ensure sufficiently satisfactory yields. Instead
of further increasing premium payment for local soya-
bean meal it is suggested that it would be more in South
Africa's interests in the short term, to import Soyabeans
which could be converted to full fat soyabean meal. In
the meantime it is of the utmost importance that agro-
nomists shonld devote their energies to producing culti-
vars which will equate with the returns of producing
maltr)e.

(ii) Sunflower

Although Sunflowers can be produced economically

with ease in South Africa, only limited quantities can
be used in broiler feeds due to its high fibre content. A
short term solution would be to fractionate the sun-
flower meal to lower the fibre content from l3 percent
to 4 - 5 percent and increase the protein from 40 to
50 percent. l-arger quantities of this improved material
can be used in broiler feeds but this will not be satisfac-
tory in the long term as it will result in an increased oil
surplus on the local market which because of fluctuating
world oil prices will make the crushing of the seed un-
economic for the oil expressing industry.

(iii) Fishmeal

The yield of fishmeal from South African and Namibian
waters has probably reached its peak at 150 000 ton.
From Table 5 it is obvious that for least cost broiler
diets, substantial quantities of fishmeal will have to be
imported in the future. However an interesting develop
ment arising from the last South African importation of
fishmeal has been the occurrence of Guzard Erosion in
broilen fed diets containing the imported fishmeal. The
resulting substantial losses incurred by broiler producen
from this condition has caused many of them to opt for
more expensive diets where large quantities of imported
fishmeal are replaced by Soyabean oilcake meal. The
aetiolory of gizzard erosion is still obscure although it
has been speculated that causative factors could include
histamine levels in the fishmeal, fineness of the material
and processing temperatures. As fislirmeal is an important
ingredient of broiler diets and large quantities will still
have to be imported in future it is essential that research
be immediately devoted to establishing the exact cause
of this condition. Feed manufacturers will then be in a
position to draw up suitable specifications for future
importations of this raw material.

(iv) Single cell protein

In order to be independent from fistrmeal importations
alternative protein sources have been investigated.
Single cell protein is such a raw material. This is an ex-
cellent source of protein, energy, calcium and phospho-
rus with a suitable aminogram. Indications are that cer-
tain heavy metals and toxic substances may be present
in this material. However, workers in Japan have deve-
loped Assessment methods for the safe use of SCP for
animal feeding including pathogenecity, mutagenicity,
toxicity (mycotoxins and heavy metals) and carcino-
genicity (Fudjimaki, l98l). Results have been generally
negative when tested on livestock (Yu, Da Chen and
Kang-Lin, l98l ). Evaluation of SCP for inclusion in ani-
mal feeds suggests that the acceptance price could vary
between R335 - R350 a ton based on existing prices of
available raw materials. Production costs for SCP appear
in the region of R500 a ton in South Africa which
makes the use of this material uneconomic for inclusion
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in broiler diets. At current fishmeal prices (R470 per
ton) and at an importation requirement of 176 000
tons by the turn of the century the debit in balance of
payments for South Africa could be R83 000 000 per
annum. The production of SCP in South Africa holds
the advantage of the creation of work opportunities and
can save on foreign exchange and it is suggested that the
authorities investigate the possibilities of subsidising
such an industry, and/or making it an integral part of
tJre development of Sasol 2 and Sasol 3.

(v) Maize

As broiler diets contain 70 - 75 percent maize it is clear
that a successful broiler industry in the future must of
necessity be closely tied to adequate supplies of maize at
competitive prices. Fortunately all projections indicate
that South Africa will be in a position to produce suffi-
cient quantities of maize to meet all requirements of its
livestock industry until the turn of the century. [n fact
as a result of transport problems and a lack of suitable
markets the Maize Board is presently experiencing pro-
blems in disposing of its large surplus of maize. [t would
appear that export loses on this commodity could
amount to R260 000 000, in 1981182. At this stage it
would thus not be out of place to investigate the possi-
bility of includtng maize at world market prices in
broiler diets for birds destined for the export market.
At the higher external maize price the South African
broiler industry is placed in a totally uncompetitive
position against other exporters in the European Econo-
mic Community who obtain their maize at considerably
lower world market prices. It must be appreciated that
marr,e converted to broiler meat creates job opportuni-
ties; these workers in turn having the purchase power
to buy more eggs, meat and milk produced from maue
based diets. In addition South Africa will earn more
foreign currency if it is considered that one ton of
mrze can produce 400 broilers of 1,3 kg each for ex-
port. This means an income of R624-00 against an
income of R120-00 per ton for maize at present prices.

One of the basic problems of the South African broiler
industry until now has been the unstable market prices
and the quantity which the local market could absorb.
During times of surplus, prices are depressed which
forces the industry to export at uneconomic prices.
Should exports become more economic it would stabi-
lise the local market which in turn would encourage
future investment in the industry. A small surplus of
any agricultural commodity creates many problems as it
is difficult to change consumption habits in the short
term in order to absorb surpluses.

The National Association of Maize Producers (NAMPO)
recently stated that the market outlet for maize should

be expanded. The exports of maize via the broiler pre-
sents just such an opportunity. Furthermore it is gratify-
ing to observe the work in recent years on maize which
has led to the production of the endosperm mutants
Opaque 2 and Floury 2 with their high Lysine, Trypto-
phan and Arginine content. Since the Maize Board is
presently unable to store those cultivars separately from
the normal maize it was decided that the new varieties
could be purchased by the feed companies directly from
the producers. However, the feed manufacturer will also
have to bear the cost of storing high Lysine maize se-
parately. Although high Lysine maize has a Rl0-00
greater value per ton than normalmuze, the feed manu-
facturer must offer less than the Rl0-00 premium per
ton in order to cover the cost of the additional storage
facilities. Nevertheless in the long term, if yields of the
new varieties are comparable to normal maize this deve-
lopment must benefit both the feed manufacturer and
broiler producer.

Pelleted broiler feeds

It has been known for some time that pelleting effective-
ly reduces the microbial population in feed and probably
reduces the risk of bacterial infection (Jones, 1979).
Calet (1965) reviewed a number of publications con-
cerning pelleted feeds for all types of poultry. He was
unable to arrive at a satisfactory explanation as to why
the performance of young birds fed pellets was usually
superior to those fed mash. One explanation was given
by Jensen et al (1962) who observed that mash fed birds
spent more time feeding than those receiving pellets and
suggested that chicks utilise pellets more efficiently than
mash because they expend less energy consuming the
feed.

Table 6 summarizes some of the research on the per-
formance of broilers fed pelieted feeds versus meal.

It will be noted from these results that there is a consis-
tent improvement in bodymass and feed conversion in
birds receiving pellets as opposed to meal. It is also ob-
vious from the data that results from feeding pellets can
be quite variable probably due to factors such as diet
formula, age of bird, sex and strain of the bird, the con-
ditions under which the feed is pelleted and farm ma-
nagement conditions. The economic benefit of pelleted
feeds versus meal is therefore difficult to evaluate. How-
ever, if an average figure of 8,6ft improvement in body-
mass and 49o in feed conversion is accepted it would
appear that pelleted feed is worth in the order of Rl7-
l8 per ton more than meal using present market prices
(Table 7).

This calculation is based on the asumption that in order
to produce the same broiler biomass using a mastr diet
instead of a pelleted diet
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Table 6

A summary of some research on pelleted broiler feeds

Year Study length
(wks)

Body mass

9o Improvement

F .C.R. Reference

1 9 5  I
1 9 5 5
r957
1957
1958
l9 58
1960
l 9 6 l
1962
1968
1976

Mean

t 2
l 0
4

4

9

9

9

4

4

4

8

1,4 + 5,9 Poul t ry Sci .  30:63
+ 8,6 + 6,9 Poultry Sci. 34:234
+ 4 ,9  +  2 ,1  Pou l t ry  Sc i .  36 :517
+ 9 ,5 + 3,7 Poul t ry Sci .  36:  1388
+ 5 ,7 + 6,2 Poultry Sci. 37: I I 7
+ 12,5 + 6,2 Poul t ry Sci .  37:  189
+  8 , 7  +  2 , 8  J .  A g r .  S c i .  5 5 : l 4 l
+ l  l ,0 + 2,5 Poul t ry Sci .  40:854
+ 2 5 + 10,0 Poul t ry Sci .  4 l  :1489
+ 4,7 4,7 Poul t ry Sci .  47:677
+ 5,0 + |  ,9 Poul t ry Sci .  55:  1958

4,08,6

Table 7
Cost effect of using meal as opposed to pellets to achieve the equivalent biomass

Pellets Mash

Facility
Livemass @ 49 days
Broiler Density (terminal)

Number Day-old Broilers
Livabil ity
No. Broilers to Process
No. Kilos at 49 davs

l0  000 m2
1,80 kgs

19 Birds/m2

1 9 8  9 5 3
95,5eo

I 90 000
342 000

l0 000 m2
1,647 kgs

20,76 Birds/m2

2t9 682
94,5uo

207 600
342 000

Day Old Chicks
(asumed at 25 cents)

Overheads (assumed equal)

FEED COST
F.C.  R.
Kgs of Feed
TOTAL FEED COST

COST OF CHICKS PLUS FEED

ADDITIONAL COST OF MASH
Per Ton of Feed

CALCULATION OF D.O.C. AND FEED COSTS.

R 49 738

R 250iTon
2,050

701  100
R t75 275

R  2 2 s  0 1 3

8_?3JlLe_:&2_2M3J
7 0 1 , 1  T o n s

-  R  t 7 - 7 0

R 54921

R 250/Ton
2 ,135

729 993
R 182498

R 237 4r9
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(a)

( b )

(c )

relatively more day old chicks are placed

allowance is made for higher mortality (due to
increased stocking density)

allowance is made for growth depression (due to
increased stocking density)

(d) deterioration in feed efficiency due to mash
feeding.

Although it can be expected that pelleting costs wil l r ise
because of energy costs rises in the future it can also
be expected that raw material costs will rise at a greater
rate, making the pelleting of feeds for broilers more
attractive.

Nutritional Research

Least-cost broiler diets have been a major tool of feed
companies and of integrated broiler farms for improving
broiler performance and maximising profits. Although
the least-cost diets minimise the cost of diets of pre-
specified nutrient content, they do not determine which
nutrient levels are most profitable.

The looming protein shortage in the South African
context, ever increasing and variable feed ingredient
prices, 4nd fluctuating broiler meat prices stresses the
importance of developing broiler performance models
which could be used in future to determine the most
profitable diets for a given set of circumstances. This
implies abandoning the idea of a "fixed requirement"
for a nutrient and replacing it by data relating the cost
of nutrient inputs to the value of outputs.

In this field the Poultry Department of the University of
Natal under the guidance of Dr. R. Gous has carried out
pioneering work and should be congratulated for their
contributions. It is felt that this work carried out on our
most l imiting amino-acids should be extended to cover
other important nutrients such as vitamins to deter-
mine optimum response levels in broiler diets.

An example of such a response curve showing lysine
input to egg output for layers is i l lustrated in Figure l.

The expected mortality f igure in a broiler operation
varies form 3 to 5 percent of which it would appear that
30 - 50 percent can be ascribed to the socalled "fl ip-
over" syndrome associated with heart failure. It is in-
teresting to note that it is invariably the fastest growing Fig. 2
broiler that succumbs to this conditions.

(  r 9 a o )

4 0 0  5 0 0  6 0 0  7 0 0  I  0 0  9 0  0  I  0 0 0  1  1 0 0  I  2 0 0

L y s i n e  i n t a k e  m 9 7  b i r d  d .

I'-ig. 1 The relationship between egg output and
Lvsine intake

The question may be posed as to whether the time has
come to pay attention to the important micronutrients
since in the restricted feeding programmes applied to
breeder parent stock only the macronutrients are nor-
mally considered. The other possiblity is that the
amount of feed required to produce a given mass has de-
clined substantially in recent years and in these diets
again only the macronutrients have received the over-
whelming attention.

More attention in the future should be devoted to the
synergistic or antagonistic relationships between various
raw materials and other nutrients in diets. A prime ex-
ample of this phenomenon is found in the work of
Morris (1980) who established that the effective require-
ment for lysine is higher when wheat is used as the
major dietary component (Figure 2).

300 400 soo 6()0 70() 80() 9()() rooo

L  y s i n e  i n t a k e  m g /  h e n  d .

Response of loying pullets to lysine supplied

from wheat and maize diets

: s o
-o

;  4 s

i  a o
c

o  - -
J J

gl

trl
3 0

a ;  d5

!

; 4 0

o

-  3 5
c

3  s o
ot

, f  2s

2 0 M o r r a s ( t 9 8 O l
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Finally our cutrent knowledge of amino-acid availability
is inadequate. A thrust in this direction is required since
it is well known that processing methods can affect the
availability of amino-acids in raw materials.

The ultimate goal will be the development of a rapid
ctremical method to determine amino-acid availability,
but this will be preceded by a biological method.

Genetics

Van den Eynden (1978) reported at the World's Poultry
Congress in Rio de Janeiro that the improvement in
annual growth rate of broilers over the past years has
been between 4 and 5 percent while the feed conver-
sion efficiency has improved by approximately 0,02
points or one percent per year. The breeding programme
followed in South Africa shows that our annual broiler
growth progress was 70 - 80 grams which is remarkably
similar to that reported by Van den Eynden.

This worker extrapolated the data of improved perfor-
mance in the past and from Figure 3 it will be observed
that he predicts that broilers will have a mass of 2 kg
at 35 days of age by the turn of the century.

Because of the negative correlation between high female
parent mass and reproductive performance there is an
interesting conflict of opinion between breeders as to
whether our present genetic progress will be maintained.
It is however felt by some that this problem will be
partizlly overcome by the use of sex-linked recessive
dwarf females.

Problems are presently being experienced in that broiler
breeder parents are overfat. This must be overcome to
ensure good production and this could provide a further
incentive for the future introduction of the dwarf fe-

t 9 5 0  . t 9 6 0  . t 9 7 0  1 9 8 0

H '  Y c a t

M . i n .  (  U . S . A . )  1 9 5 0 - - 6 5 .

Fig. 3 Realized broilergrowth

fuure trend

male. Early results have shown that when commercial
Cornish Game male lines are crossed with dwarf females
the broiler male progeny are 2e,lighter tJran when nor-
mal commercial White Rock female lines are used. Re-
sults from a recent French random sample test did not
however confirm any difference in broiler masses
(Brock, 1982 personal communication). The dwarf
female possesses the advantage in that, as it is 30 percent
lighter than the conventional White Rock female, it is
not only requires less feed during the rearing period but
also requires less feed for maintenance during the laying
period (approximately 40 grams/day). The approximate-
ly 12 kilograms less feed it requires during its lifespan
lowers the cost of producing hatching eggs and day-old
broilers. The l2 kilogram less feed required on 130 day-
old broiler chicks produced would mean a saving of 1,5
cents per chick. The concern that the commercial Cor-
nish Game males will be too heary for the dwarf females
can be overcome by using artificial insemination, a prac-
tice that has been used for many years in the turkey
industry.

Artificial insemination in itself has the advantage that no
floor eggs are laid and thus cleaner eggs are produced
which in turn will limit bacterial infection to a minimum.
Furthermore, if correctly applied, it will enhance fertility
and hatchability.

Despite impressive accomplishments through the use of
the principles of classical genetics by poultry breeding
organisations, Jensen (1981) is of the opinion that it is
quite possible to produce a I,8 kilogram broiler at 25 -

28 days of age during the next decade. This revolution-
ary improvement could be accomplished by the applica-
tion of recombinant D N A (deoxyribonucleic acid)
techniques. D N A is the functional unit of memory sto-
rage present in the nucleus of all cells and determines
all of the functions of the cell and organisms, such as
broilers, made of the cells. Studies by molecular biolo-
gists have revealed that it is possible to bring about the
efficient synthesis of almost any polypeptide or protein
by taking the D N A from one organism and putting it
into another (gene splicing). There are a host of proteins
and low molecular weight polypeptides that are involved
in the control of appetite, growth and metabolism of
animals. The possibility of cloning these polypeptides
and proteins by use of recombinant D N A techniques
provides the opportunity of having these compounds
economically available for altering the performance of
broilers and other animals.

It has long been known that various organs in the body
of chickens and other animals elaborate hormones
which markedly affect the physiology and metabolism
of the animal. Decades ago when these hormones were
being discovered, it was anticipated that they would be
a panacea for altering the performance of animals. This

3 r o

. 2 0
J
a

1 0

1 9 9 0  2 0 0 0

Q--1)

8 . .  I n t c g . .  l 9 6 5 -  ? t

improvement and
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hope for poultry has not been realized and the only
practical application was the short-lived use of diethyl-
stilbestrol. This synthetic estrogen was banned by the
Food and Drug Administration. With the advent of
recombinant D N A techniques, the future again looks
bright for the use of hormones in animal production.
Hormones of a protein or peptide nature should have
less difficulty with F D A approval since these com-
pounds are inactivated by cooking. Furthermore, the
quantities needed to alter the physiology and meta-
bolism of broilers may be extremely small.

Jensen (1981) furthermore points out that the mo-
dern broiler has been genetically selected for a good
appetite, but that the physiological basis for feed in-
take control was still not clearly understood. There
appears to be peptides produced both by the sto-
mach and intestines of animals and the central ner-
vous system which markedly influence feed intake.
Cloning of these peptides provides an opportunity of
a possible application of recombinant D N A to impro-
ving rate of broiler meat production. Compounds that
reduce feed intake may be useful in reducing the rate
of growth of broiler breeder pullets without "skip-a-
day" feeding.

A study from Nonvay with rabbits and mice showed a
dramatic increase in rate of muscle protein synthesis
by the injection of a small molecular weight - peptide
into these animals. The peptide had been isolated from
the urine of patients with a hereditary condition, called
lipodystrophy, a disease in which fat is not deposited in
their body. Three-week old rabbits given daily iniections
of the compound over a three-week period grew much
more rapidly than controls and had very little fat deposi-
tion. After one month, the control animals weighed
approximately 1,55 kilogram while those injected with
the peptide from the lipodystrophic patients weighed
over 2,'7 kilograms. Such a study reveals the tremen-
dous potential for manipulating the performance of ani
mals by exogenous peptides or proteins.

Recent work at lowa State has also shown that rate of
food passage in chickens is slowed by adding fat to the
diet. This appears to explain part of the socalled extra-
caloric effect of fats in poultry diets because slowing of
passage time allows for better utilisation of the non-fat
components of the diet. The mechanism for this is un-
known, but if it could be unravelled, it might be possible
to slow passage tirne by mechanisms other than added
fat to result in more efficient use of dietarv nutrients.

If the genetic progress overseas through the use of classi-
cal methods and/or possible revolutionary D N A break-
throughs are considered, it would appear to be unneces-
sary for South African researchers to devote too much

attention to broiler genetics. The policy adopted by the
South African broiler industry of importing improved
genetic material from time to time has appeared to be
satisfactory since results obtained in the Republic have
equated to the best obtained in the world.

It must be appreciated that the market potential in
South Africa does not warrant a complete genetic pro-
gramme. Such a progrirmme would require the setting up
of a priority programme of selection parameters such as
mass gain, feed conversion efficiency, feather sexability,
dwarf genes etc. The only companies that run a genetic
programme have a world-wide marketing organisation
and even such a large market can only support the pre-
sent few left. Should boycotts be instituted against
South Africa we already have pure lines in the country
from which genetic programmes can be established if
necessary. These would and are being updated by regu-
lar importations which means that at worse we would
at that point in time be one year's genetic programme
behind the rest of the world. The cheapest research is
when someone else pays for it. An example of this is the
current interest being shown in dwarf genes and should
this prove to be of economic advantage in the South
African context then pure lines will be available for im-
mediate importation.

It must be appreciated that if a genetic breakthrough
is achieved by overseas workers through the use of re-
combinant D N A techniques the genetically improved
material will immedately become available for importa-
tion to South Africa.

Housing

It would appear that because of the high cost of petro-
leum gas (LFG) and increasingly higher feed costs, the
days of the convection type broiler house are numbered
and that preference must be given to the controlled en-
vironment house. It is generally found that because of
poorer feed conversion and higher gas consumption, par-
ticularly in winter, the cost of producing a kilogram of
poultry meat is higher in the convection type house. It
is intersting to note that the cost of liquified petroleum
gas (LPG), the predominant fuel used for brooding poul-
try, has increased by 266 percent since 1974. This dras-
tic increase has focused attention on a previously insig-
nificant cost in poultry production and has rezulted in
efforts to determine the magnitude of fuel use in the
poultry industry and methods of reducing fuel require-
ments. Partial house, or limited area brooding, where the
chickens are restricted to a portion of the house during
the 3 to 4 week brooding phase, is an effective method
of reducing fuel requirements (Reece, 1976). A field
demonstration by Haynes and Smith (1980) resulted in a
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50 percent reduction in fuel used to grow broilers when

birds were restricted to one-half of the house for the

first half of the growing period.

Another fact that we should take cognisance of is that

a new labour era in South Africa is fast seeing the light

of day. Organised labour today demands improved con-

ditions of employment and working conditions. For

example, issues such as total remuneration, housing, ra-

tions, transport and other related fringe benefits are the
most pressing issues raised by trade unionists. Conditions
such as long working hours, dusty environment etc. are
points of contention. As a result of escalating costs of
labour, fuel and feed it can thus be expected that in the
future many organisations will seriously consider the
merits of a broiler cage rearing system versus controlled
environment litter housing.

The advantages of the cage rearing system over floor
rearing are the following:

(a) Dust and wet l i tter are eliminated, which reduces
spread of bacterial and viral. infection.

(b) Most poultrv people agree that cage-grown birds
will not require a coccidiostat in their feed. This
would save approximately two cents per bird pro-

duced. Feed troughs and waterers should how-
ever be kept clean to prevent coccidiosis in cage
grown birds.

(c) To save labour, we can expect to see a cage design
in future that will permit the entire cage to be
transported to the processing plant, empied, steri-
l ized and returned to the house.

(d) Available shavings are becoming more difficult to
obtain and because of its bulky nature,transport
and storage of this material is becoming increasing-
ly expensive. Cage rearing eliminates the use of
this material and the rationale for using this sys-
tem becomes much more economic.

(e) Manure disposal can be done mechanically which
contributes to the minimisation of labour costs
for cleaning purposes.

The use of a 2 or three-tier cage system allows for
more birds to be kept per unit area which reduces
the l iquied petroleum gas (LPG) requirement for
brooding purposes per bird.

In heated cages the bird's mobility is limited re-
ducing energy costs and accordingly lowering feed
costs per unit output.

According to Shpektorov (1981) at the Enterprises of
the Poultry Farming Department of the Soviet Ministry
of Agriculture the growing period of broilers have been
reduced by l2eo lrrd feed costs cut by lJ9owhen broilers
are reared in heated cages. Besides this, more livemass is
obtained from a square meter of usable area than when
rearing broilers on deep litter. Due to these advantages,
rearing of broilers in cages has become widespread in the
U.S.S.R.. ln 1975, the Soviet  Union raised 14 mi l l ion or
l0,5eo in cages, in 1980 this figure topped 140 mill ion
or 349o. When broilers are raised in heated cages, breast
blisters may develop in some chickens, which detracts
from the outward appearance of birds. The use of high
pressure polyethylene mats with round holes on metal
netted floors makes it possible to get broilers of 1,4 kg
livemass without breast blisters while. if the l ivemass
reaches 1,7 kg, the number with breast blisters does not
exceed 3 to 4eo. The high capital investment cost to in-
stall a cage-rearing system is certainly a drawback but
on the other hand it must be accepted that the decreased
cost of production through higher capital investment
has characterised the broiler industry all along.

Flowing from the above arguments (capital vs. labour in-
tensive units) it must be borne in mind that should
South Africa move toward the more efficient mecha-
nised cage rearing system unemployment will be in-
creased and this in turn will create political problems. To
overcome or combat the resultant sociocconomic and
high unemployment features that can stem from in-
creased applied technology a possible solution lies in the
establishment of more capital intensive units in the
major metropolitan areas and more labour intensive
units in the newly established growth points, rural areas
and/or homelands. To ensure the feasibi l i ty  and compet i -
tiveness of these types of operations, particularly in the
growth and rural areas it will require similar tax conces-
sions from the Government as is applicable in the home-
lands to encourage and maintain employers to invest
and operate successfully in these areas.

Diseases

The poultry industry has developed with amazing rapid-
ity, and many diseases which used to be common pro-
blems are now no longer observed. The type of disease
with which the veterinarian is faced today is somewhat
different to that which used to be a problem. Conditions
such as Newcastle disease are typical of the acute infec-
tion with higlr mortality caused by a single unidentif iable
agent. Such infections fulf i l  the conditions laid down in
Kochs Postulates. These are a set of rules suggested at
the end of the last century, for determining whether or
not a particular infectious agent caused a particular

(f)

(e)
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disease. To meet the requirements, the agent had to be
isolated from an animal showing symptoms clf the dis-
ease. The isolate then had to be purif ied and inoculated
into healthy animals which had to show symptoms of
the disease. It then had to be possible to reisolate the
organism from the experimental animals and show that
it was the same as the original agent. It is becoming in-
creasingly clear that many of the diseases of poultry
with which we are concerned today do not comply with
Kochs Postulates. This is because the diseases are ofien
subclinical, are often caused by more than one disease
agent working in combination, and are often init iated
or exacerbated by environmental and management fac-
tors.  An example of  th is is Gangrenous Dermat i t is .
There is evidence that this conciit ion is associated with
a primary immunologicai defect in the young bird
due to early infection with Infectious Bursal Disease,
followed by infection with an Adenovirus. The disease
manifests itself as acute mortality with gangrenous
muscle lesions from which Clostridia or Staphylococci
can be isolated, at about seven weeks of age. If experi-
mental groups of birds are exposed to infection with
Clostr id ia,  the disease is not reproduced. Even when
groups of experimental birds were infected with all
three agents, Infectious Bursal Disease, Adenovirus and
Clostridia, at the appropriate ages, the disease as seen
in the field was not reproduced. This could have been
because the experimental birds were housed with l0 or
30 in a room of 20 square metres. Commercial broilers,
stocked at  15 18 birds/square metre are probably
subiected to bruising and minor skin iniuries, to which
the experimental birds were not exposed. It would be
prohibit ively expensive in both birds and buildings to
conduct laboratory experiments under commercial con-
ditions within research institutes.

A further example of the complex nature of the diseases
currently prevalent in broi-lers is the "Malabsorpticln
Syndrome" (Van der l le ide,  l98l  ) .  "Malabsorpt ion
Syndrome" is a clinical disease in broilers and broiler
breeders that  is character ised by one or more of  the
fol lowing signs or lesions: enter i t is ,  proventr icul i t is ,
pale birds,  encephalonralacia,  r ickets,  osteoporosis.
osteomyel i t is ,  abnomral  feather ing and growth inhibi
t ion.  Because of  the var iat ion in s igns and lesions. th is
complex disease has been named alternately: "Malab-
sorpt ion Syndrome",  " lnfect ious Proventr icul i t is" ,
"Hel icopter Disease",  "Femoral  Head Necrosis",  "Br i t t le
Bone Disease",  "Pale Bird Syndrome",  and "Runt ing
Disease". Early enterit is and ensuing malabsorption of
essential nutrients is supposed tt> be the sequence of
events and in a number of cases Reoviruses, as well as
Corona and Adenoviruses. have been isolated by wor-
kers at  the Universi t ies of  Connect icut .  Delaware and
Georgia,  as wel l  as in Europe (Van der l le ide,  l98l) .  ln

these ins t i t r r t ions,  son le  or  a i l  o l '  the typ ica l  s igns o f
"Malabsorpt ic ln  Syndronre"  cou ld  be repr<tduced wi th

some of the Reovirus isol l tes.

I -he pr€se i ldg u f  r l t ! { ,u tor  jns  is  another  fac tor  which
fur ther  conrp l icates i r r t r i r le i r rs  erper ienced today.  We
grasp the impor tance r : t  nrycr tox ins or r ly  rvhen we rea-

l ize  l row wi t lesprear . i  thcy ure.  
' l i tey  

are lound in  feeds,
f eed  i ng red ien t s ,  i l i  t l r i :  i r t  t e r ,  r n  h i ns ,  t r ucks ,  t anks ,
t roug;hs an iJ  in  the a i r  r \ l1 l r , ; r rgh r , r 'e  l rear  t l re :  mr ls t  about
af la tox ins,  i ts  o l l l t '  o r , t l  t ) t  rn t r re  thar t  i  l0  i r t r , ,cotor ins

that  have the i r  ong i l r  f  r , r r r r  rncu l t is . ' l 'he  ab l i r tv  l i '  s rna l l

amountS o1 '  a f la tox i r rs  r ru i  r r t , l ) '  to  lncrease i i r r -  i rusce pt -

ib i l i ty  o f  bro i lers  t r - l  b ru is i r rg  but  a lso redut r .  i i i c  per ' -

fornra l tce o l  brur iers  rs  s l towtr  i ' i  a  s iudy by Snr i th  and
I {am i l t on  (1970 ) .  l l r r s  wc rk  i r r , r : e ' a ted  t ha t  t he  g rea te r

the arnount  o f  a f la toxrn ied,  f i ,e  l re t ter  the c lepress io l r

in  mass ga in  (  l  ab le  i i ) .

A fur ther  e f fec t  t i l  a l la toxrns i i i  thc  body is  that  b i rds

are more suscepr ib le  to  o ther  d iseases.  Th is  is  because

the infected chicken's reduced abi l i ty to rem<lve foreign

mat ter  f rom the b looc l  -  jus t  oo€ o i  the many funct ions

of  the re t icu loenc io the l ia l  (R. i : .  )  systent  impai red by

the ef lec ts  o f  a f la tox in .

Michael  e t  a l  ( i97r )  o l '  Nor th  Caro l ina State  [Jn ivers i ty

found the body's immune svstern was darnaged by af la-

tox in  when leve ls  o l  t i re  tor in  werc  wel l  be low the

amount  known to  causs growt l r  depress ion.  A l lo tox in

leve ls  o f  l , l5  par ts  per  r t i i l l ro t t  reducet i  the funct ion o f

the R.L, .  ce l ls  by about  one- t l l r r t l  o f  tha, t  o f  t i ie  nc ln-

in fected cunt ro ls

Table ti
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The reason for enumerating these three examples is that
the diagnostician today must consider a broad range of
factors in assessing the importance or impact of disease
syndromes or complexes arising in the poultry industry.
It follows, then, that accurate diagnostic work today is
more costly, difficult and time consuming. It is also
clear that in order to continue to have poultry as a
competitive food in the future for the consumer, the
combined coordinated research efforts of nutritionists,
physiologists, biochemists and veterinarians is neces-
sary.

Many of the diseases encountered today have both
metabolic and pathologic aspects which emphasises the
importance of close cooperation between the veterina-
rian and the animal scientist. Diseases such as Ascites
and Gizzard Erosion currently plagueing the broiler in-
dustry, resulting in considerable economic losses to
South Africa could have both a metabolic or pathologic
origin. These two diseases with which the industry has
lived for many years require urgent solution. It is ob-
vious that the scientists are either unaware of the econo-
mic importance of these diseases or that fragmented
research is delaying the solution to obviate these dis-
eases. Furthermore, it can be expected that further in-
tensification will bring new problems. It must be appre-
ciated that there is a limit to the number of vaccines to
which young chicks can respond. If too many live
vaccines are given to the young bird there is likely to
be competition or interference with a poor response
to some or all of the components. As new diseases arise
it is not realistic to think in terms of adding a new vac-
cine to the already long list of those to be administered
to the young bird. The alternative approach seems to be
the production of very high levels of immunity in parent
birds. This may be achieved by immunising them with
multicomponent oil-based vaccines. Serum antibody of
the parent bird is present in the egg yolk, and confers
immunity to the chicks. Recent work (Cullen & Patti

son, 1980) has shown that such immunity to Infectious
Bunal Disease for example can last up to 4 weeks of
age. With further improvements to oil-based vaccines and
the reducing age at slaughter of broilers, it should be
possible to provide the birds with sufficient maternal
antibody to protect them for their entire lives. It there-
fore seems necessary that research must be coordinated
in some manner and that industry must enlighten the
research worker on the economic implication of disease
effect. It is suggested therefore that a body be establish-
ed having membership from industry and government
who's function it will be to assess priorities for future
research projects.

Separate sex rearing

Colour sexable and feather sexable broilers have been
available for several years and because raising of broilers
separately by sex has many economic advantages it can
be expected that this practice will be applied to a great
extent in the future. The advantage that separate sex
rearing holds include the following:

(a) With the present trend in automated processing
equipment, the advantage of size uniformity is
becoming more of an important asset or necesity.

(b) Excessive abdominal fat is often observed in fe-
males when sexes are reared together. This abdo-
minal fat not only affects consumer acceptance
but also yield and operating cost of processing
plants. The work of Heath (1981) clearly demon-
strated that when males and females are reared to-
gether, the females have approximately 0,7 per-
cent more abdominal fat than males based on live-
mass at 8 weeks and approximately 0,4 percent
more at 7 weeks of age (Table 9).

Table 9

Effect of ration, sex and age on abdominal fat

7 Weeks 8 Weeks

Dietary energy
MJ/KG

Female
'o

Male
90

Female
o/'o

Male
o/'o

12,9
14,05
15,20

3,4
3,9
3 ,9

3 , 1
3,4
3,4

3,9
4 , 1
4,3

3 , 2
3,4
3 ,7
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From the above work it will be noted that if females
are slaughtered at an earlier age the deposition of ex-
cessive fat, can to a large extent be controlled. Work
carried out at the Koos van der Merwe Research Insti-

tute (unpublished) also clearly demonstrated that not
only was carcass fat reduced but an improved feed
conversion rate was achieved when females were slaugh-
tered at an earlier a1e (Tables 10 and 11).

Table l0

Weekly feed intake ond gain of broiler rnales fed a commercial broiler diet

Week Mass Gain
(GMS)

Feed inkke
(GMS)

F.C.R. Accumulated
Mass (GMS)

I
2
3
4
5
6
7

1 0 3
209
322
3 9 1
382
376
354
36

2173

123

3 l l

5 0 1

746

8 3 7

940

949

4401

1 , 1 9
1,49
1 , 5 6
l , 9 l
2 , 1 9
2 ,5C
2,68

2,03

139
348
670

1 0 6 1
r443
1 8 1 9
2t73

D.O.C. (gms)

TOTAL (gms)

Table I I

l|eekly feed intake and gain of broiler females fed o commercial broiler diet

Week Mass gain
(GMS)

F.C.  R. AccumFeed intake
(cMS)

I
2
3
4

1 0 1
1 8 9
254
3t4
339
330
307

36
I  870

r20
291

433

627

l J  I

841
8 8 1

3936

1 , 1 9
1 , 5 4
1 , 7 0
2,0
2 , 1 7
) < 1

2,87

2 , 1 0

137
326
580
894

r233
I 563
1870

5

6

7

D.O.C.

(sns)
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(c) Separate sex rearing has the added advantage of

reducing the costs of diets fed to females. Sher-
wood (1975), Kubena et al (1972), Thomas et al
(1977) and Anderson (1979) have reported dif-
ferences in Lysine requirement between female

and male broilers. In general, the above reports
indicated that females needed 90 - 95 percent of
the Lysine level needed to optimise male broiler
performance. The work of Minear and Marion
(1981) showed, that not only Lysine but also the
Methionine and Total Sulphur Amino-Acid rc-
quirements of females are considerably lower than
those of males. Their observations are presented in
Tables 12 and 13.

Table 12

Lysinerequirement - eoll MJIKG

0-28 Days 28-42 Days 42-49 Days

Comparing the growth rate of males and females fed a
conrmon diet at the Koos van der Merwe Research Insti-
tute (Table l0 and I I ) it would appear that there would
be much merit in formulating diets to specific male and
female requirements in a separate sex rearing prograrnme
by reducing Lysine and Methionine levels in practical
broiler diets by 5 and l0 percent. This reduction in
amino acid content could effect a saving of R3-60 and
R7-10 respectively under present South African condi-
tions. The accelerating costs of raw materials in future
can only increase these savings. When males and females
are raised separately under the present "All In All Out"
system, and the females are slaughtered a week earlier
than the males, fifty percent of the facilities will be
vacant at a particular time. Under these circumstances
the present saving in feed cost will not justify the bio-
mass lost through unutilised space. However, the con-
siderable saving on feed cost will encourage large organi-
sations to develop separate farms for separate sexes in
future to utilise facilities to maximum advantage.

Marketing

It is predicted that the traditional Sunday dinner with
fried chicken and the entire family gathered around the
table will rapidly disappear in the future. Ir{eals will be
geared more to the individual in size and taste and the
time normally spent in preparation of meals at home
will be exchanged for outside interests and more conve-
nient, faster food preparation, utilizing prepared, nutri-
tious quality foods. Therefore, rather than marketing
whole broilers the poultry marketer of the future will
be marketing poultry food products based on consu-
mer lifestyle values, personal tastes, appetite appeal,
cost, convenience and nutrit ion. Cutting chicken into
portions will continue to grow.

Moore (1980) of the U.S.D.A. reported tt:at 663 761
tons of poultry meat in the United States went into
further processing during 1980. This large tonnage re-
presented l3eo of the total chicken meat (5 105 854
tons) produced in the United States during 1980.
Chicken franks are becoming more prevalent in the
U.S.A. supermarket meat departrnents backed by
chicken bologna, pimento, liverwurst and pickle loaf. It
can be expected that the American experience will be
shortly repeated in South Africa and will gain steady
momentum.

Anirnal rights and animal welfare movement

Unfortunately there are some organisations and people
in some countries of the world. "the welfarists". who

Females

Males

0,0?86

0,0915

0,0674

0,0798

0,05 t4
0,0643

Table 13

Sulphur amino acid requirement - gll MJIKG

0 - 2 1 2 t - 4 2 4 2 - 4 9

Females (Days of age)

Methionine 0.033

Sulpur amino

Acids 0,0595

Methionine 0,0368

Sulphur amino
Acids 0,061 2

0,0306

0,0554

Males (Days of age)

0,0351

0,0600

0,0301

0,M76

0,0337

0,0514
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are in no way concerned with the poultry industry of the "welfarists" that birds in cages are subjected

but think of bringing about radical changes in the to heavy stress in order to increase production and
methods of poultry management, not only to the dis- reduce costs to the advantage of the producers. They

advantage of the producers, but also to the dismay even suspect the qualities of the products produced

of biological scientists who worked for many years under intensive methods. It is possible that rearing

to improve these birds. of birds in cages may be banned in at least some of
the European countries where sentiments have the

Even the Governments in some of the European upper hand over scientif ic knowledge and sound
countries seem to be carried away by the arguments husbandry practices.
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