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ABSTRACT

The effect of dietary methionine supplementation at varying levels on the productive
efficiency, carcass characteristics and economics of growing indigenous turkey was
investigated. Four Isocaloric and Isonitrogenous diets were formulated. The diets were
supplemented with 0.00%, 0.05%, 0.10%, and 0.15% respectively. Eighty (80) turkey
poults and aged 12 weeks, were randomly allotted to the four dietary treatments at 20
birds each, and subdivided into 2 replicates having 10 poults each in a completely
Randomized design experiment. The trial Iasted 8 weeks. The feed-to- gain ratio showed
no significant (P>0.05) difference, though diet 2 proved to be the best. Birds fed diet 2
also had a higher body weight than the others. The values of parameters such as dressed
weight (g), carcass yield (%BW), meat (PDW) Bone (PDW), abdominal fat and meat-to-
bone ratio did not differ significantly (P>0.05). However, birds fed diet 2 gave the
highest meat (PDW) and meat-to-bone ratio. The overall relative cost per kg gain that
is most beneficial was obtained by feeding dict 2. The results indicate that supplementing
growing turkey feed- containing 18%CP and 2800 Keal/ kg ME with 0.05% methionine
enhances productive performances, good carcass yield and production cost.
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DESCRIPTION OF PROBLEM

Indigenous turkey (Meleagridis gallapavo) in Nigeria is one class of poultry
that has ben neglected and the production hitherto left in the hands of
subsistence poultry farmers. Unlike the broiler chickens whose nutrients
requirements had been well documented (1; 2; 3; 4; 5), there’s a dearth of
information on the requirement of our indigenous turkey poults. The broiler
industry had suffered terrible decline in recent years, rather than having
new poultry projects what we see in the large- scaie abandonment of farms -
by their owners, thus rendering the huge investments in them unprofitable.
It should be clear to every one now that reducing poultry industry to
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rearing of broiler and laying chickens alone is incapable of meeting the
national demand for meat. In a developing nation like Nigeria, where protein
malnutrition due to serious shortfalls in meat and other animal product
supplies have constituted a serious treat to human health and existence,
the development of a viable turkey industry will be an appropiate idea.
Efforts must be geared toward the tapping of resource pool that is readily
available in turkey, guinea fowl, ducks, geese, etc. The recent mass
importation of frozen turkey into the country has capture the taste of the
Nigerian populace and it’s also an indication that marketing would not
constitute any problem. It is also one class of poultry that is generally
cherished as good gift during festive periods like Christmas, Easter, Salah
etc. The prospects for increase paticipation in turkey production is also
brightened by the involvement of some commercial breeders (6). The bird’s
large size, fast rate of growth, high fecundit and excellent meat quality (7)
provide unassailable reasons why turkey industry must be seriously
encouraged. The population of turkey in Nigeria as reported (8) was about
1 million. This grew to 1.5-2.0 million ten year later (9). A large number of
these were homestead birds, reared extensively by rural farmers. Where,
they are reared commerdially, it is a common knowlege to see turkey
producers feeding broiler started or finisher ration to the poults. This
practice may not give room for optimal performance of the poults. Every
animal is endowed atbirth with certain capacity for growth and production,
but these inherited characteristics can be exploited to the full only when
the methods of management and nutrition of the animals are appropriate
to its needs (10). According to (5), the requirement for any nutrient must
be capable of meeting the requirements for maintenance including
endogenous losses in addition to meeting the requirements for optimum
growth; the desired productive and reproduction potential of the animal
and to meet the needs for the stresses of daily existence. The (11)
recommended 28% CP and 2800keal /kg energy for 0-8, 8-16 and 16-24
weeks of age respectively. The level of dietary methionine recommended
range between 0.65 and 0.35 for the same period. They also stated that
protein and amino acids requirements of turkey are also higher than those
of chickens. Therefore, growth bird, according to (12) should receive
sufficient amino acids and non- essential nitrogen for optimum synthesis
and deposition of tissue proteins. Supplementing turkey diet with Essential
Amino Acids (EAA) is not new (13). According to (14) adding pure forms
of essential Amino Acids to the diet allows a reduction in the dietary
crude protein content while concomitantly meeting the requirements for
all EAA. This reduction allows excesses of EAA to minimise with a
corresponding better EAA balance. Methionine improves the effieciency



163

of feed utilization and carcass quality; it reduces mortality, cannibalism,
improves egg size and prevents the accumulation of excess fat in layers. To
exploit the benefits to our advantage, there is therefore a need for
supplementation of cereals which are universally acknowledged to be
deficient in several of the essential amino acids- with protein-rich
ingredients well endowed with the deficient amino acids, but this procure
still often necessitates the use of crystalline amino acids to ensure adequacy
(15). Thus, methionine is routinely employed as a supplement in poultry
feeds, this being the first limiting amino acid for this species. Despite the
various recommendations made so far and the fact that they are mere
guideline (5) and that circumstance on individual farms may also require
adjustments, it is therefore imperative to establish amino acid requirement
that will suit our tropical conditions and adequately take care of the
differences in the nutrient composition of our feedstuffs and the types of
turkey strain in our environments. This study is therefore carried out to
determine the methionine supplementation for optimal productive
performance of our indigenous turkey poults and qualityof their carcass.

MATERIALS AND METHODS

Composition of diets and experimental design.

A total of four isocaloric and isonitrogenous diets containing 18.4%CP and
2800Kcal/kg ME were formulated. Each of these diets (1-4) were
supplemented with varying levels of methionine (0.00%, 0.05%, 0.10%,
0.15%) respectively; with diet 1 serving as the control, in a completely
randomised design (CRD) experiment. The composition of the diet is shown
in Table 1.

Birds and their Management

One hundred and twenty (120) indigenous poults were brooded and fed
on 23% CP and 12.10MJME/kg diet for a period of 12 weeks. Out of which
eighty (80) poults were randomly selected and alloted to each of the four
experimental groups at 20 birds each. Each treatment was sub-divided
into 2 replicates having 10 poults each. All the poults were fed ad -libitum
and allowed free access to water throughtout the duration of the
experiment. Every other routine management pratices such as vaccination /
drug administration and maintenance of cleanliness in and out of the poultry
house were observed.

Method of Data Collection ,
The mean weekly liveweight and mean weekly feed intake were recorded,

while the mean daily weight gain and feed conversion ratio were calculated
from the data. The experiment lasted for 8 weeks.
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'Tab]e 1: Percentage composmon of the experimental diets and fed to
growing indigenous Turkey from 12-20 weeks of age.

INGREDIENT (%) DIET 1 DIET 2 DIET3 DIET 4
Yellow maize 52.30 52.25 52.20 52.15
Fish meal 2.10 2.10 2.10 2.10
Full-fat soyabean meal 20.00 20.00 20.00 20.00
Palm kernel cake 20.00 20.00 20.00 20.00
Bone meal 5.00 5.00 5.00 5.00
Vit. Mineral premix 1 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25
Lysine 0.10 0.10 0.10 0.10
Methionine 0.00 0.05 0.10 0.15
Total (%) 100.00 100.00 100.00 100.00
CALCULATED ANALYSIS:

Crude protein (%) 18.40 18.40 18.40 18.40
Lysine (%) 1.01 1.01 1.01 1.01
Methionine (%) v 0.67 0.72 0.77 0.82
M.E (kcal/kg) 2800.20 2800.20 2800.20 2800.20

Vit. mineral premix

Composition per 2.5kg (Biomix premix): Vit. A, 1. U. 4,000,000; Vit. D3 1. U. 800,000; Vit. E. mg
10,000; Vit. Kmg 1,200; Vit. B2 mg 1500; Vit. B mg 1,500; Niacin mg 10,000; Pantholic acid mg
3,500; Biotin mg 15; Vit. B12 mg 10; Folic acid, mg 200; Cholin chloride mg 120,000; Manganese
mg 60,000; Iron, mg. 15,000; Zinc mg; 15,000; Copper mg 800; Todine, mg, 400; Cobalt mg. 80;

Selenium mg. 400; Antioxidant, mg. 40,000,

Carcass Evaluation

At 20 weeks of age, 2 birds closest to the mean weight of birds in each of
the replicates were randomly selected, starved for 24 hours, weighed and
slaughtered by severing the jugular vein. Birds were bled, dipped in water
and defeathered. Head neck, feet and viscera were separated. The wings
were removed by cutting anteriorly, severing at the humeo-scapular joint,
- the cut being made close to the body line. Lateral cuts were made through
the rib-heads to the shoulder gitdle and the breast was removed intact by
pulling anteriorly. Thighs, drums and backs were also dissected from each
carcass and weighed seperately. Meat from the yield was seperated from
the bone to obtain meat bone ratio. (16). The liver, heart, kidney and
emptied gizzard were also seperated and weighed.

Chemical Analysis - :
Proximate analysis of the experimental diets and feacal samples were carried
out according to the (17) method. ’
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Economic Analysis

The cost dietary ingredients (#kg ) were noted. Feed intake per poult for
the period was used to multi p]y the cost/ kilogramme. Weight gain was
calculated according to the procedure (18, 19) which invoves taking the
product of cost/kg feed and FCR of birds consuming such diet.

(i)  Cost/kg weight gain and Mean weight gain = Cost of production
(i)  Price #kg Mean x Mean weight gain =Revenue
(ii) Gross margin (N) = (Revenue - Cost of production )

Statistical Analysis

All data were subjected to analysis of variance according to procedures
described (20). Duncan (21) multiple range test was employed to compare
treatment means found to be statistically significant.

RESULTS AND DISCUSSION
The performance characteristics for the different treatments are given in
Table 2. Birds consuming diet 4 had significantly (p<0.03) higher feed intake
than the birds fed diet 1, 2 and 3. Birds on diet 2 had a higher weight gain
which was closely followed by birds on diets 4, 3 and 1. The feed to gain
ratio, did not differ significantly (P>0.05) among treatments.

Table 2: Effects of dietary methionine supplementation on the
performance of growing indigenous Turkey.

PARAMETER DIET 1 DIET 2 DIET 3 DIET4 SEM
Mean Daily feed intake (g) 156.70b  155.81b 1535.36b  173.22a  *1.49
Mean total feed intake (g) 8775.0b 8725 0b 870000b 9700.0a *83.54
Mean initial weight (g) 1533.0 1597 .5 15425 15175 31.11NS
Mean final weight (g) 3090.0 33550 31350 32550 78.38 NS
Mean final weight gain (g) 1557.0 1757 .5 15925 1737.5 94 78NS
Mean daily weight gain (g) 2783 31.39 2844 3103 1.69NS
Feed-to-gain ratio 5.64 496 546 5.58 Q0.16NS

a, b, values with different superscripts on same row are significantly different (P<0.05).

Diet4 gave the poorest feed - to- gain ratio while improvement was noticed
as the percent dietary methionine supplementation was reduced from 0.10
to 0.05 (Diets 3and 2). In other words, diet 2 gave the best feed-to-gain
ratio (4.96). The control diet (1) which was not supplemented with
methionine also gave a poor feed-to-gain ratio of 5.64. The performance of
birds fed the control diet (1) shows that methionine supplementation is a
neccessity thus lending support as reported (22). On the other hand the
poor performance exhibited by birds fed diets 4 and 3 may also not be
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unconnected with the consistent establishment of methionine as one of the
most toxic amino acids (22) when added to diets in excess of what is
required by the birds. (22) also observed that, once the amount of protein
needed for maximum growth is met, any further dietary addition negatively
affect the efficiency of protein utilization. (23) said that it constitutes
metabolic stress. This result is at variance with reports of (1) who obtained
best efficiency at a greater methionine level than was required for maximal
body weight gain. The discrepancy may be in the class of poultry used for
the trial. (25) observed that a deficient and or excessive dietary methionine
levels, made body weight gain and efficiency of feed utilization poorer
than those observed within the methionine requirement range. When
methionine was deficient or inadequate, amino acid imbalance was evident
in the elevation of daily feed consumption with consequent adverse effects
on both the rate of body weight gain and efficiency of feed conversion.
When the diets contained excess total methionine there was also a
manifestation of amino acid imbalance (26, 27). The performance of birds
fed diet 2 was therefore, a pointer to the fact that indigenous growing
turkey poults would thrive well on diet with 18.4%CP and 2800Kcal/kg
ME, supplemented with 0.05% methionine in a tropical environment.

Carcass characteristics for the different treatments are given in Table 3.
The value of parameters such as dressed weight (g), carcass yield (%BW),
meat (PDW), bone (PDW), abdominal fat and meat-to-bone ratio did not
differ significantly (P>0.05). The values of the percent cut-parts (PDW)
such as drumstick, breast, thigh, back, and wings showed no significant
difference (P>0.05) from one another, neither did they follow any specific
pattern. Carcass composition relates to the relative proportions of lean, fat
and bone. Proportion of high quality is in most cases regarded as one with
a large amount of muscle and small amounts of bone and fat (28, 29) and
(30) observed that dietary protein had little effect on yields of eviscerated
carcass whether yields were expressed as weights per carcass or as
percentages of eviscersted carcass. This seems to be in agreement with
what was observed in this trial. Birds fed diet 2 gave the highest quantity
of meat (PDW) and meat-to-bone ratio. An indication that an appropriate
level of methionine supplementation vis-a-vis percent dietary crude protein
and metabolisable energy in turkey diets enhances meat deposition. It was
also noted that the abdominal fat deposition increased as the dietary level
of methionine supplementation increased from 0.00 to 0.15% this is in
agreement with the findings of (31) that imbalance created either by deficient
and or excess dietary methionine causes less efficient conversion of feed
which in-turn leads to fat deposition in the animal body.
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Table 3: Effects of Dietary Methionine supplementation on the Carcass
characteristics of growing indigenous Turkey.

PARAMETER ‘ DIET 1 DIET2 DIET3 DIET 4 SEM
Live weight (g) 30900 33550 31350 3255 78 38NS
Dressed weight (g) 1729.6 2074.2 21191 19509 78.9NS
Carcass yield (expressed

as % live weight) 752 754 73.9 757 0.38NS
Meat (P.D.W)) 70.56 75.65 73.76 7170 1.33NS
Bone (P.D.W)) 24.00 2348 2963 2577 1.92Ns
Abdominal fat (%) 1.14 1.21 137 191 0.19Ns
Meat-to-bone ratio 294 308 192 274 0.15N5
CUT-PART (P.D.W)

Drumstick (%) 17.09 17.18 17.35 15.15 0.52NS
Breast (%) 27.89ab 28.99a 26.71b 2690ab  051INS
Thigh (%) 15.08 14.89 16.56 15.30 0.87NS
Back (%) : 17 49 17.73 16.38 1690 0.52NS
Wings (%) 15.28 1442 16.47 1529 1.02NS

a, b, values with different superscripts on the same row are significantly different (P<0.05).

The internal organs data for the dietary treatments are shown in Table 4.
Of the various parameters (liver, kidney, gizzard and heart) considered in
this trial, only the kidney had value that differs significantly (P<0.05) from
one another. Apart from the control (Dietl) the percent kidney increased
as the percent dietary methionine increased from 0.05 to 0.15%. The liver
also exhibited the same pattern while the percent heart decreased. with
increased percent dietary methionine. 1t is on record (23) that excess amino
acid forces poults to eliminate nitrogen through the kidneys. This could be
responisible for the enlargement of kidneys, so as to accommodate the
increased activities that is being carried out within the kidney.

Table 4: Effects of dietary Methionine supplementation on the internal
organs of growing indigenous turkey

PARAMETER DIET1 DIET 2 DIET3 DIET4 SEM

Liver 201 2.01 2.07 2.11 0.13
Gizzard 4.67 4.04 5.26 . 3.89 0.26NS
Kidney 0.17b 0.16b 0.19b 0.39b *0.02
Heart 0.84 075 0.75 0.73 0.07NS

a, b, values with different superscripts on same row are significantly different (P<0.05). :

Data on the economies of production for the dietary treatments are shown
in Table 5. The economics analysis excluded the cost of labour and
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medication, since they are common to all treatments. The data show that
birds fed diet 4 significantly (P<0.03) consumed more feed than the others
(Diet 1-3). The cost of experimental diets and the costs of total feed
consumed per bird (N) increased as the percent methionine sup plementation
increased from 0.00 to 0.15% (Diet 1-4). The lowest cost per kg weight gain
(#) was obtained from diet 2 followed by diets 3,1 and 4 respectively. The
gross margin (¥) that is most beneficial was obtained by feeding diet 2
followed closely by diets 4, 3,and 1 respectively. Since the desire of every
investor is to make good profit, productivity at the least cost therefore
should be his pre-occupation. The result obtained in this trial lend support
to (32, 33, 14) who advanced the need for methionine supplementation but
with a moderate drop in the dietary crude protein fed so as to avoid heat
stress (especially in a tropical condition ) and to cut-down cost. Feeding
diet 2 to growing indigenous growing turkey is therefore, the only
alternative left for producer to cut down-cost of production and reduce,
metabolic stress in the growing turkeys.

Table 5: Economics of suplementing growing turkey ration with
varying levels of Methionine

PARAMETER DIET1 DIET 2 DIET 3 DIET 4 SEM
Total feed consumed (g) 8775 8725 8700 9700 0.07*
Cost / kg feed (N) 21.80 22.09 22.39 2268 0.05*
Cost of total feed

copsumed / bird (N} 191.30 19235 . 194.79 21999 - 1.68*
Mean weight gain (g) 1557 1758 1593 1738 0.12N8
Cost / kg weight gain (N) 12295 109.57 12225 126.55 2.21INS
Gross margin (N) 524.79 616.06 538.04 579.54 8.84NS

CONCLUSION AND RECOMMENDATION

Indigenous turkey production constitutes a resource pool that could be
tapped alongside other poultry to enable one to confront the protein
malnutrition in Nigeria due to serious shortfalls in meat and other animal
product supplies. The market is already there; feedmillers, poultry
producers and processors should therefore take advantage of the research
efforts. Diet 2, which contain 18.4%CP, 2800 cal /kgME, and supplemented
with 0.05% methionine, enhances growth, feed efficiency, quality carcass
yield and economy of production of growing indigenous turkey.

' REFRENCES ' ’
1. Babatunde G.M and Fetuga B.L.A. 1976: Determination of the
minimum crude protein requirements of Broiler starters and



®

10.

11.

12.

13.

14.

15.

16.

17.

169

Finishers in the Tropics. Nig. J. Anim. Prod. 3:126-128.

National Research Council (NRC) 1977: Nutrient requirement of poult.
7th Edn. 20-23. National Academy press Washington D.C.

Oluyemi J.A. and Roberts F.A. 1979: Poultry production in warm wet
climates, Macmillan International College Edn. P.124-140.

Njike M.C. and Ndife L.I. 1980: Protein and Energy requirements of
Broiler chickens in the Tropics Nig. J. Anim. Prod. 7(2): 97-105.

Olomu J.M.1995: Monogastric Animal Nutrition. Principles and Practice.
A Jachem-Publication Nigeria P.71-79.

Ogundipe $.0.and Dafwang 1.1.1986: Turkey production in Nigeria.
NAERLS. Extension Bulletin. No. 22 Augustine printing press,
Zaria.

Nixtey, C. 1989: In: Turkeys World Poultry P.6.(June Edn).

Nawathe C.R. and Lamorde, G.A. 1982: Bull. Inter. Epizoot. 1(14)1168.

Morgan C. 1991: African Farming and Food processing March / April
Edn. P9.

Davidson J;McDonald, I; Mathieson, J.and Williams, R.B. 1961:
Utilization of Dietary Energy by poultry. II: Effects of Indigestible
organic matterand protein on the utilization of Metabolizable
energy for growth. J. Sci. Fd. Agric 12:425-439.

National Research Council, 1994: Nutrient requirements of poultry.
8th Rev. edn. National Academy Press Washington D.C.

Jones R.L.1986: Nutritional Influences on carcass composition in the
broiler chicken. Proc. of the Nutrition Society 45: 27-32.

Ferguson T.M; Vanght H.P; Reid B.L; and Couch, J.R; 1956: The effect
of amino acid supplements to the diet of broad bronze turkey

poults fed various levels of proteins and productive energy.
Poultry Science 35: 1069.

Bryan 1, Fancher B.l; and Jenson L.S. 1988: Dietary protem level and
Essential Amino acid content: Influence upon female broiler
performance during the grower period. Poultry Sci. 68:897-908.

D’ mello, J.P.F 1993: Amino acid supplement of cereal based diets for
non-ruminants. Animal feed science and technology 45:1-18.

Scott, HM, Hensen G.F. and Norris L.C. 1969: Studies in turkey
nutrition using a purified diet. Poultry Sci 27:770.

Sonaiya, E.B; Williams. A.R. and Oni S.A. 1986: A biological and

economic appraisal of broiler production up to 16 weeks. J. Anim.
Sci. Res. 6(2): 115-125.



18.

19.
20.

21.
22.

23,

24.

25.

26.
27.

28.
29.
30.
31.

32.

170

Ukachukwu, S.N. and Anugwa, F.0.1. 1995: Bioeconomics of feeding
raw or heat treated soyabeans to brollers th J.Anim. Prod 22(2):
137-147.

Steel, R.G.D and Torrie J.H. 1980 Principles and procedures of statistics
2nd Edn. MeGraw Hill Book Company, New York, N.Y.

Duncan D.B. 1955: Multiple range and Multiple F- tests. F-tests.
Biometrics 11:1-42. o

Hegsted H.E. and Neff. J. 1970: Poult. Sci. 32: 968-977

Waldroup P.W; Mitchel, R.J. Dayne J.R. and Hazen K.R. 1976:
Performance of chicks fed diets formulated to minimise excess
levels of essential amino acids. Poultry 5c¢i.55.243.

Olomu J.M. 1978: Protein and Energy Nutrition of Poultry in Nigeria
In: Breeds and Nutrition of Poultry in Nigeria, P.41-58, Published
by Nigeria Branch, World’s Poult Sci.Ass.

Amubode F.O. (1981): Methionine and Requirement of Broiler chi-kens
in lowland Humid Tropic.

Harper A.E 1964: Amino acid toxicities and imbalances In: H.N. Munro
and ].B. Allision (Editors), Mammalian Protein metabolism. Vol.
II. Academic press New York 87-134.

Samahaja J.D. and P.V. Rio. 1968: Amino ].Physio 204; 686-689.

Devendra C. and Fuller. M.F. 1979. Pig production in the tropics Oxf.
Univ. Press. 114; 128-130.

Summers. J.D; Leeson S, Bedford M, and Spratt D. 1985: Influence of
dietary protein and energ\ on performance and carcass
composition of heavy turkeys. Poultry sci. 64: 1921-1933.

Sell J.L; Ferkef P.R: Angel, C.R; Sheeideler S.E. 1989: Performance of
carcass characteristics of turkey toms as influenced by Dietary
protein and Metabohzable Energy; Nutr. Rep. Int. Vol. 40: No3 .
979-992.

Carew C.A. and Hill R.E. (1966): Protein reqirements of poults to 8
weeks of age. Poultry sci. 50:858.

Bowyer. B.L. and Waldroup P.W.1986: Evaluation of minimum protein
levls for growing turkeys and development of diets for estimating
lysine reqiurements Poultry science 65 (suppl.1): 16 (Abstr.).

Harms R.H. and Ruiz N. 1986 : Evidence for a straight line response to

supplemental methionine when the diet contains adequate cystine.
Poultry science 65 (suppl. 1): 54 (Abstr.).



