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BROILERS GROW BETTER WITH
FISH MEAL IN DIET - TRIAL AT
LINCOLNSHIRE COLLEGE OF
AGRICULTURE

by
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SUMMARY

Diets containing three commercial sources of Chilean fish meal
were compared against diets without fish meal fed to broilers in
a trial at Lincolnshire Agricultural College, UK. Comparing
growth of birds fed diets with and without fish meal, there was
a significant growth improvement of 3.9%, averaging the fish
meal diets, weight gains being 2134 v 2053g (P<0.01) to 42
days of age. Feed conversion was similar (1.963 v 1.974).
Comparing the fish meal treatments, there were no differences
in growth. This response to fish meal feeding with fast growing
broilers is greater than that seen from a literature survey 20
years ago when broilers grew more slowly (see Technical
Bulletin number 3).

Treatment responses to the fish meals are discussed in relation
to their composition, including fatty acid analysis and biogenic
amine content.
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A review of many trials conducted
worldwide showed that growth of broilers
which received fish meal was improved -
the overall improvement was around 2%
(Pike, 1975). Most of this trial work was
done over 20 years ago. Since then there
have been few published reports of broiler
feeding trials to assess fish meal.

During this time there have been major
improvements in genetics and husbandry.
For example, a Ross broiler reached around
1.2kg at 42 days of age in 1972 whereas in
1991 the improved Ross birds reached
around 2.2kg at this age. Carcass meat
yields have also improved (Ross, 1995;
Dudley-Cash, 1995).

With the improved growth, especially in
lean meat production, protein requirements
have become more exacting. Formulators
now typically formulate to higher amino
acid concentrations - will this increase the
nutritional contribution of a concentrated
high quality protein source such as fish meal?

The make-up of diets fed to broilers over
the past 20 years has changed. A wider
range of proteins is now used, with less
dependence on soyabean meal. Rapeseed
meal, pulses and maize gluten products are
widely used in Europe, for example. These
protein rich vegetable feeds have amino
acid contents which are less well suited
than soyabean meal to meet the bird’s
requirements for essential amino acids for
optimum growth.

Fish meal has been shown to complement
the soyabean meal replacers - rapeseed
meal and maize gluten meal in broiler diets
(Opstvedt et al, 1991), and is expected to
complement pulses also.

The adverse effects of a disease challenge

may be lessened by introducing long chain
polyunsaturated omega-3 fatty acids
(LCPUFA ®3’s) into the broiler’s diet.
There is evidence that fish oil as a source of
LCPUFA w3’s can provide health benefits
(Korver et al, 1994; Korver and Klasing
1995 a and b). Vaccinating poultry provides
a mild disease challenge. Feed intake may
be lowered following vaccination. There is
evidence that the presence of LCPUFA w3’s
may reduce the feed intake depression.

Fish meal supplies a protein source which
has an amino acid profile more suitable to
meet the amino acid requirements of
broilers in a peptide form. Provided it is
antioxidant treated, it also provides
LCPUFA w3’s. What is the effect of fish
meal in the diet of to-day’s fast growing
intensively reared broiler? A trial was
carried out at Lincolnshire College of
Agriculture, UK to answer this question in
practical, but properly controlled, conditions.

Trial Design and Methods Used

The trial compared broiler diets based on
wheat, soyabean meal and peas with and
without fish meal. The fish meal replaced
soyabean meal, and diets were balanced for
energy, methionine and lysine. Details of
the diets are given in Appendix Tables 1 to
4. Three sources of commercial Chilean
fish meal (different ports of importation)
were compared.

A total of 2,700 birds (sexed Ross broiler
chicks) were accommodated in 45 pens
each holding 60 birds. There were nine
replicate pens of birds (three female, three
male, three as hatched) per treatment with
the exception of a control treatment (no fish
meal) to which 18 replicate pens were
allocated.



Three phases of feeding were used — starter
(0 to 10 days), grower (10 to 28 days) and
finisher (28 days to finish). Birds were fed
ad lib to 42 days when they were
slaughtered. From each treatment 30
carcasses (15 males and 15 females) were
selected at random to determine meat yield
and carcass analysis.

Birds were vaccinated against Infectious
Bronchitis (IB) at the hatchery. They
received a further IB vaccination (H120)
via the drinking water at 17 days of age; at
17 and 24 days of age Gumboro vaccination
was given. Over the period from 17 to 28 days
of age pen feed intake was measured daily.

RESULTS OF THE TRIAL
Growth and Feed Intake and Conversion

The growth, feed conversion and feed
intake of the broilers are shown in Table 1.
Feed intake was higher in the fish meal fed
birds. Birds receiving the fish meal diets
grew significantly faster than those

TABLE 1

receiving the diet without fish meal. The
weight gains were 2134 v 2053g for the
fish meal (average) and control treatments
respectively. The difference of 3.9% was
significant (P< 0.01). Feed conversion was
numerically better for fish meal fed birds
(1.963 v 1.974), but the difference was
small and not statistically significant.
Female birds generally consumed less feed
and grew more slowly than males, though
both males and females responded to fish
meal by increasing feed intake and growth
rate. Though there were differences in the
improvement of growth with the fish meals
from different sources, these differences
were small.

Analysis of the fish meals revealed marked
differences in their content of biogenic
amines — see Appendix Table 5. This
indicates that there was a difference in the
freshness of the fish used to prepare the fish
meals. Despite this, there was no effect on
growth rate relating to amine content,
suggesting that up to 3000 ppm amine
content (histamine, cadaverine, putrescine
plus tyramine) growth rate is not affected.

Performance of Broilers 1 Fed Diets With and Without South American Fish
Meal — Effect of Fish Meal Source - Trial at Lincs College of Agric.

. Fish Meal Source
Perform- Control Fish SED SED3|SED?
ance Meal
Chile Port of Port of Port of
Selby | Colchester Hull

Feed/bird (g) 3880 4001 524 4035 3992 3975 64.2 | 74.2
Wt gain (g) 2053 2134 28.6 2129 2160 2112 350 | 404
for2 1.974 1.963 0.019 1.971 1.928 1.989 0.023 | 0.027
Mortality % 4.20 4.3] 1.92 3.81 3.84 5.28 235 | 2.72
lAs hatched. 3For comparison of a fish meal treatment with control.

2Feed conversion ratio - feed + wt gain.

4For comparison of one fish meal treatment with another.




B FIGURE 1: FEED INTAKE FOLLOWING VACCINATION
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Feed Intake after Vaccination

Following the ftirst vaccination there was
an indication that feed intake did not
increase daily from around 17 to 20 days of
age; thereafter it appeared to increase as
before. Nevertheless, feed intake was
higher with the fish meal diet - over the 12
days it was measured it averaged 100.5 v
96.4g per day per bird for fish meal v no
fish meal treatments, though the difference
was not significant (see Figure 1).

Meat Yield

Results of carcass dissection are shown in

Table 2. Because the 30 carcasses per
treatment for dissection were taken at
random, their weights do not accurately
reflect treatment weights. There was an
indication that breast meat yield was higher
(301g v 294¢) and waste less (397g v 412¢g)
for fish meal fed birds. The slightly higher
carcass weight of the birds that did not
receive fish meal may reflect their higher
weight at slaughter. When breast meat yield
was adjusted to equal liveweight the
increase with fish meal diets became more
marked (303g v 291g), a 4% increase
which was significant (P<0.05).

TABLE 2
Effect of Fish Meal on Meat Yield of Broilers — Trial at Lincs College of Agric.
Carcass data Control Fish Meal Chile SED
Breast meat (g) 2935 301.1 9.7
Thigh meat (g) 284.4 284.2 7.8
Carcass fatl (g2) 39.0 41.1 3.1
Carcass wt (g) 361.2 356.4 94
Waste? (g) 411.7 396.9 10.9
Evisc wt3 (g) 1468 1481 13.1
Breast meat? (g) 291.4 303.2 7.4
I'Main fat pads plus some gizzard fat 3Weight (slaughtered) less waste
2Viscera. head, feet. neck. some skin and feathers 4Corrected for liveweight by covariance analysis




CONCLUSION

The significant improvement in growth
with fish meal shows it gives important
benefits with to-day’s fast growing broilers.
Indeed, the improvement in growth was
double the average improvement seen in
trials done some 20 years earlier. Some of
the improvement may have resulted from
an overall increase in feed intake since
there was no improvement in feed
conversion ratio. This in turn may have
arisen in part because the birds when
challenged with vaccination responded less
adversely than those not receiving fish
meal and LCPUFA ®3’s. These ®w3’s may

ACKNOWLEDGEMENTS

have suppressed the acute phase response
to immunological challenge, both the
administered vaccinations and to natural
subclinical disease and dust challenge.

Fish meals with up to 3000 ppm of
biogenic amines (histamine, cadaverine,
putrescine plus tyramine) can give good
growth rates in broilers.

The breast meat yield of broilers, an
important factor affecting carcass value for
birds being processed, appears to have
increased as a result of fish meal feeding.
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towards the cost of this work.
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APPENDIX TABLE 3

RESULTS OF LABORATORY ANALYSIS FOR ALL DIETS

TREATMENT| STARTER GROWER FINISHER
PROTEIN OIL PROTEIN OIL PROTEIN OIL

Control 1 20.68 (21.35) | 5.41(5.76) |19.70 (20.58) | 8.52(8.48) |18.26 (19.01)| 8.14 (8.49)

Chile 1 2078 (21.29) | 4.26 (4.21) |[19.35(20.50)| 8.08 (7.74) [19.35(19.04)| 7.82 (7.53)

Chile 2 20.96 (21.28) | 4.33 (4.21) 119.82(20.52)| 8.17(7.67) | 18.99 (19.05)| 7.73 (7.55)

Chile 3 21.08 (21.31) | 3.84 (4.59) |19.76 (20.53) | 8.23(8.00) [19.18 (19.02)| 7.80 (7.76)

Figures in brackets are the calculated values.
Al values are percentages.

APPENDIX TABLE 4

VITAMIN/MINERAL SUPPLEMENT (per kg feed)

Vitamin A - 16,000iu [ron - 20mg
Vitamin D3 - 3,000iu Cobalt - Img
Vitamin E - 250iu Maganese - 100mg
Vitamin B - 3mg Copper - 10mg
Vitamin B, - 10mg Zinc - 80mg
Vitamin Bg - 3mg lodine - Img
Vitamin B, - 15pg Selenium - 0.2mg
Vitamin K - Smg Molybdenum - 0.5mg
Nicotinic Acid - 60mg

Pantothenic Acid - 15mg

Folic Acid - 1.5mg

Biotin - 125pg

Choline Chloride - 200mg

Virginiamycin added 20ppm in starter/grower, 10ppm in finisher

Elancoban (Monensin) coccidiostat added, 40 ppm in all diets



APPENDIX TABLE §

ANALYSIS OF CHILEAN FISH MEALS

——=

PORT
SELBY COLCHESTER HULL

Protein (%) 62.9 68.6 68.0
Oil (ether ext.) 8.9 9.6 8.3
(%)

Histamine (ppm) 318 886 1352
Cadaverine (ppm) 284 462 831
Putrescine (ppm) 112 145 422
Tyramine (ppm) 84 126 342

"




Corpesca S A,

Huerfanos 863, 9th Floor, Santiago,
CHILE

Tel: +56 2 6395244

Telex: Chile 440020

Fax: +56 26391816

Nutrimeal Chile SA,

Av El Bosque Norte 0440

Piso 9, Of. 902, Casilla 134. Correo 35
Providencia, Santiago

CHILE

Tel: +56 2 203 5000

Fax: +56 2 203 5001

Compania Pesquera San Pedro SACI,
Pedro Aguirre Cerda 719

Lo Rojas, Coronel. CHILE

Tel: +56 41711625

Telex: Chile 340422

Fax: +5641 711080

Pesquera Itata S.A.,

Avda 11 de Septiembre 2353, Piso 7,
Casilla 4151, Santiago, CHILE

Tel: +56 22321024

Telex: Chile 241370

Fax: +56 22310973

Pesquera el Golfo S A

Colon No. 2400. Casilla 1-D, Talcahuano,

CHILE

Tel: +56 41 585239
Telex: Chile 260408
Fax: +56 41 584482

Empresa Nacional de Pesca S A
Bandera 341, Piso 6

Santiago, CHILE

Tel: +56 2 6966676

Fax: +56 2 6723448

TRIPESCA S.A.

Av. Bernardo O Higgins No 1981
San Antonio, V Regién

CHILE

Tel: +56 35 282089

Fax: +56 35 282800

Pesquera Colomba S.A.

Avda. El Parque S/No.,

Recinto Emporchi, San Antonio,
CHILE

Tel: +56 35284773

Fax: +56 35 284908

Members of IFOMA

Pesquera Chilesur S.A.

Colon 2678, Talcahuano, CHILE
Tel: +56 41 585238

Telex: Chile 260547

Fax: +56 41 583189

Assn F M & F O Mfrs Denmark
Adelgade 5,2, Copenhagen K
DK-1304, DENMARK

Tel: +45 33 14 58 00

Telex: Denmark 9112433

Fax: +4533931337

p.f Havsbrin, P O Box 81
FR-530 Fuglafjgrdur,
FAROE ISLANDS

Tel: +298 44160

Telex: Faroe Islands 81252
Fax: +298 44400

CTPP/Sopropéche

Z.1. de la Trésorerie - BP 275
Boulogne sur Mer Cedex
62204, FRANCE

Tel: +3321322727

Telex: France 110900

Fax: +3321 322828

Verband Deutscher Fischmehl und
Fischolfabriken E. V.,

Oststrafe 1-3

Postfach 29 04 47

2850 Bremerhaven 29, GERMANY
Tel: +49471 71076

Telex: Germany 238633

Fax: +49471 76378

Icelandic Association of Fish Meal
Manufacturers.

P.O. Box 818. Reykjavik 121, ICELAND
Tel: +354 1 628066

Telex: Iceland 2046

Fax: +354 1623158

[LAWS.

151 Thomas Street
Dublin 8

EIRE

Tel: +35316717131
Fax: +353 16717321

United Fishing Enterprises Pty Ltd.,
Fir 9, Sanlam Centre,

154 Independence Av.,

P O Box 2419, Windhoek, NAMIBIA
Tel: +264 61 228391

Fax: +264 61 34907

10

Sealord Products Limited
PO Box 11

Nelson

NEW ZEALAND

Tel: +64 3 5483069
Telex: NZ 3362

Fax: +64 3 5469041

Norsildmel,

Kjerreidviken 16, P O Box 3523
N-5033 Fyllingsdalen, NORWAY
Tel: +47 55 501300

Telex: Norway 42179

Fax: +47 55 501399

Pesca Peru,

Av. Petit Thouars 115, Lima 1, PERU
Tel: +51 14 334353

Telex: Peru 20248

Fax: +51 14 333527

Pesquera Austral S.A.

Av. Ricardo Rivera Navarrete
515, San Isidro

Lima 27, PERU

Tel: +51 14 411067/420262
Fax: +5] 14421660

Consorcio Pesquero Carolina S.A.
Las Flores 242, San Isidro

Lima 27

PERU

Tel: +51 14424112

Fax: +51 14 426308

GRUNEPA

Grupo de Negocios Paita S.A.
Calle 3, Sur No 264-266
Corpac San Isidro

Lima, PERU

Tel: +51 14 769526

Fax: +51 14 751980

North Fishing S.A.

Av. Santa Cruz 866
Miraflores, Lima

PERU

Tel: +51 14 225314/426714
Fax: +51 34321037

MISHA Private Enterprise

Moscow 103009, P.B. 345, RUSSIA
Tel: +7 0953181679

Fax: +7 0953181679



The South African Fish Meal Producers
Association (Pty) Ltd.,

Pearl House, Heerengracht, P.O. Box
2066, Cape Town 8000,

SOUTH AFRICA

Tel: +27 21251500

Telex: South Africa 527581

Fax: +27 21254734

Harinas del Atlantico, S.A.
Riveirifia S/N,

15940 Puebla del Caraminal,
La Coruiia, SPAIN

Tel: +34 81 830400

Telex: Spain 83618

Fax: +34 81 830500

Members of IFOMA (continued)

Vistkustfisk SVC Aktiebolag, Box 4030,
100 40 Géteborg 4, SWEDEN

Tei: +46 31 128866

Telex: Sweden 21086

Fax: +46 31122716

United Kingdom Association of Fish Meal
Manufacturers,

2 College Yard, Lower Dagnall Street,

St Albans, Hertfordshire, AL3 4PA, U.K.
Tel: +44 1727 842844

Telex: 94013381

Fax: +44 1727 842866

11

Zapata Haynie Corporation,

P.O. Box 2868, Hammond, Louisiana
70404, U.S.A.

Tel: +1 504 3452035

Telex: USA 4696695

Fax: +1 504 3459393

Daybrook Fisheries Inc

161 Madison Avenue

P.O. Box 1931, Morristown
New Jersey 07962-1931
US.A.

Tel: +1201 538 6766
Fax: +1 201 538 1065
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FISH MEAL AND FISH OIL
AN OPEN INVITATION TO JOIN IFOMA

The Association is delighted to announce that Associate Membership is now open to those whose business,
totally or in part, is concerned with fish meal or fish oil.

Associate Membership is open to feed mixers, oil refiners, the health food industry, traders and shippers,
consultant/analytical services, equipment manufacturers, ship owners and insurers.

For further details regarding membership, write or fax to International Fishmeal & Oil Manufacturers
Association, 2 College Yard, Lower Dagnall Street, St. Albans, Herts AL3 4PA, U.K. Fax No. 01727 842866

INTERNATIONAL FISHMEAL & OIL MANUFACTURERS ASSOCIATION
ifom a 2 College Yard, Lower Dagnall Street, St Albans, Hertfordshire AL3 4PA, UK.
Telephone: 01727 842844 Fax: 01727 842866 Telex: 94013381 (IAFM G)



