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Abstract

Investigation was made on the nutrient composition of composite mango fruit reject meal (MFRM) and
its effect on the performance of finisher broiler chickens. MFRM was analyzed for chemical
compositionand incorporated into broiler dietsat 0, 5, 10, 15 and 20%to obtain five diets. Two hundred
28day-old Marshall broiler chicks were randomly allocated to five treatments in a completely
randomised design and fed for 42 days. Proximate composition showed that MFRM has a low protein
level of 3.24%, and 3059.55kcalME/kg. Final live body weights and daily weight gains (1880.00g, 32.63g)
were significantly depressed (P<0.05) from 15% level of MFRM inclusion. There was no significant
difference (P>0.05) for feed intake among the treatment groups. Feed conversion ratio was significantly
depressed (P<0.05) at20% MFRM. Protein conversion efficiency was significantly different (P<0.05),
decreasing as the level of MFRM increased. The cost/kg weight gain was not significantly affected
(P>0.05). Mango fruit reject meal supported growth performance of finisher broiler at 10% level, and can
be a feed resource in finisher broiler diets. It is recommended that the optimum level of MFRM inclusion
be investigated between 10% and 15% levels of MFRM inclusion.
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INTRODUCTION

Many more non-conventional feed resources are yet to
be incorporated into the feed bank for low cost animal
production. This is because some of them could be
gotten free or at very low costs(Orayaga and Anugwa,
2014). Agro-industrial by-products such as maize cobs
(Oyadesi et al., 2012), citrus fruit peels ( Orayaga et al.,
2012), mango fruit peels (Roa et al., 2003), mango fruit
pulp (Soomro et al., 2013) and mango seed kernel
(Oluremi and Musa, 2004; Diarra and Usman, 2008) have
been identified as feed resources. Mango
(Mangiferaindica) fruit is one of the most popular,
nutritionally rich fruits with unique flavor, fragrance, taste,
and health promoting qualities. These qualities make it a
common ingredient in new functional foods. The tree is

believed to have originated from the Sub-Himalayan
plains of Indian sub-continent. Botanically, mango
belongs within the family of Anacardiaceae (Berardini et
al., 2005). It is produced on a large scale around many
countries of the world, with total world figure put at 38
million metric tones (USDA, 2010). According to
Wikipedia (2010), Nigeria occupied the 8" position on the
list of top-most producers of mango around the world as
at 2006.

However, the fruit could be considered unfit for human
consumption due to bruises, infections, improper
handling, and activities of animals (especially birds) on
the fruit, and as such rejected (Valdez et al., 2012).
These rejected fruits, also known as cull fruits (Sruamsiri
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Table 1. Composition (%) Of Experimental Diets for Finisher Broiler Chickens

Experimental diets

Ingredients T1 T2 T3 T4 T5
Maize 5486 49.86 4486 39.86 34.86
Soybean meal 2469 2469 2469 2469 24.69
Maize offal 9.00 9.00 9.00 9.00 9.00
Brewers dried grain  5.00 5.00 5.00 5.00 5.00
MFRM 0 5.00 10.00 15.00 20.00
Bone meal 2.50 2.50 2.50 2.50 2.50
Limestone 0.50 0.50 0.50 0.50 0.50
Blood meal 2.50 2.50 2.50 2.50 2.50
Methionine 2.50 2.50 2.50 2.50 2.50
Lysine 0.20 0.20 0.20 0.20 0.20
Common Salt 0.25 0.25 0.25 0.25 0.25
Premix* 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00

and Silman, 2009) litter the ground during its season,
constituting environmental hazard. Emphasis on the
processing of mango fruit has been to generate products
for human consumption.Even value addition to the
rejected fruit has been done with more attention given to
generation of products for human consumption (Valdez et
al.,, 2012). However, the seed and peel of mango fruits
have been utilized in animal feeding. According to Roaet
al. (2003), dried mango peels included in finishing pig
diets at 10% had no deleterious effect on feed conversion
ratio, animal performance and was cost effective. The
kernels are not well utilized by pigs because of high
tannin content (Gohl, 1982). Inclusion rate as low as 5 to
10% of mango seed kernel depressed growth and feed
intake in broilers (Diarra and Usman, 2008). Odunsi
(20095) reported that growth performance was maintained
at 10% inclusion of mango seed kernel meal in laying
type birds’ diet but egg laying was depressed even at 5%
level of inclusion. Residue from mango juice factory (a
mixture of peels, kernels and discarded fruits) has lower
value in poultry than the seed kernel alone. Feeding trials
on broiler chickens with diets balanced for protein and
energy resulted in depressed performance at 2.5% level
of inclusion of mango fruit residue (Vieira et al., 2008).
Freshly harvested mango can however replace 33% of
rabbit diet without adverse effect (Palma Castillo and
Hurtado, 2009). Although the seed and peel of mango
fruits have been utilized in animal feeding, a large
quantity of the pulp and peel of rejected fruits waste away
in Nigeria. However, considering the high nutrients
(energy, vitamin A, vitamin C and polyphenols) value of
mango fruits (FAO, 2011), these rejected fruits could
serve as a feed resource in animal feeding, mainly as a
source of energy because of its high energy - 100 kcal/oz
(3527.34 kcal/kg)DM (Porter, 2011)), and at the same
time check its negative impact on the environment.

This research therefore investigated the performance of
finisher broiler chickens fed diets containing graded
levels of mango fruit reject meal.

MATERIALS AND METHODS
Experimental site

The experiment was conducted at the experimental
Poultry house of the Livestock unit, on the Teaching and
Research Farm, University of Agriculture Makurdi, Benue
State, Nigeria. The area is warm with a minimum
temperature range of 21.71+ 3.43°C and a maximum
temperature range of 32.98+ 2.43°C (TAC, 2011).

Preparation of Mango fruit reject meal and diets

The mango fruit rejects(test ingredient) were collected
without reference to variety from mango tree stands and
fruit markets around Makurdi town and environs in its
season-between March and May. The composite
comprising Julie, Peter, Alphonso, Hindi, John and local
mango varieties was cleaned, sliced (peel and pulp
together), sun dried for seven days until it attained about
10% moisture, and stored in polyethylene sacks until it
was used. Before the composite mango fruit reject was
incorporated into the diets, it was milled using corn milling
machine to obtain mango fruit reject meal (MFRM) shown
in.

Mango fruit reject meal was then incorporated in
broiler diets at 0, 5, 10, 15 and 20% to give diets T1, T2,
T3, T4 and T5 for finisher broiler chicken (Table
1).Nutrients levels in the diets were evaluated by
calculation (Table 2)and by laboratory analysis (Table 3)
were obtained.

MFRM= Mango fruit reject meal, NFE= Nitrogen free
extract

Premix*= Animal care vitamin/mineral premix included at
0.25%, translating to 24000iu vitamin A, 6000iu vitamin
B, 60mg vitamin E, 5mg vitamin K3, 2mg Folic acid,
80mg Niacin, 20mg calpan, 4mg vitamin B1, 10mg



Table 2. Calculated Values of Nutrients in Experimental Diets

Experimental diets

Nutrient T1 T2 T3 T4 T5

M.E (kcal/kg) 3107.92 3087.92 3067.92 3047.92 3027.92
Crude protein (%) 20.41 20.12 19.83 19.55 19.26
Crude fibre (%) 4.95 4.98 4.99 5.00 5.12
Crude fat 412 4.00 3.98 3.96 3.94
Calcium (%) 1.30 1.30 1.30 1.30 1.30
Phosporus (%) 0.85 0.85 0.86 0.86 0.86
Lysine (%) 1.10 1.08 1.08 1.06 1.06
Methionine (%) 0.58 0.58 0.57 0.57 0.56

Table 3. Laboratory AnalysedNutrients Levels of Experimental Diets
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Experimental diets

Nutrient T T2 T3 T4 5
Gross Energy kcallkg  3127.71 3039.70 2908.74 3049.78 2958.17
ME** kcallkg 3154.00 3095.91 2937.15 3076.71 2983.80
Crude Protein (%) 2163 2469 2040 1965  21.80
Crude fibre (%) 5.16 5.16 5.78 5.90 5.73
Crude fat (%) 5.36 4.68 2.02 5.35 4.37
NFE% 53.97  49.81  56.82  53.86  51.26
Ash (%) 4.88 5.28 5.25 5.09 5.12

Vitamin B2, 7mg vitamin B6, 0.04mg Vitamin B12,
0.16mg Biotin and 250mg antioxidant per kg diet. The
minerals values per kg diet were: cobalt 0.5mg, copper
16mg, selenium 0.5mg, iodine 24mg, iron 80mg,
manganese 140mg, zinc 120mg and chloride 400mg
ME**= metabolizable energy calculated from the
determined proximate components using the formula
ME= 37 (%CP) + 81.8 (%EE) + 355 (%NFE) by
Pauzenga (1985)

Experimental birds, design and duration

Two hundred 28-day old Marshall Broiler chickens were
used in the experiment which lasted for six weeks (42
days) in a completely randomized design.Broiler chickens
were randomly allocated to 5 dietary treatments,
replicated four times and each replicate had ten (10)
birds. Allocation of replicates to pens was also
randomized.

Management of experimental birds

The 28-day old Broiler chickens were raised in a deep
litter half -walled house, having its upper half covered
with wire mesh. Feed and clean cool water were supplied
to the birds ad libitum. Standard management procedures

as outlined by Oluyemi and Roberts (2000) were
followed.

Data collection and analysis

Data was collected on growth performance parameters
namely final live body weight, weekly live body weight,
feed consumption and water intake. Weight gain, feed
conversion ratio and water —feed ratios were calculated.
Economics of production was also determined while a
record of mortality was kept where it occurred following
the procedure of Orayaga (2010). The data obtained
were subjected to statistical analysis of variance using
SPSS (1999), regression was done using MINITAB
(2004) and growth pattern was traced using Microsoft
Excel (2007).

RESULT AND DISCUSSION
Chemical composition of mango fruit rejects

The proximate constituents, energy content and, calcium
and phosphorous levels in MFRM were 88.50% dry
matter, 3.24% crude protein (CP), 3.53% crude fibre
(CF), 1.57% ether extract (EE), 0.97% ash, 79.19%
nitrogen free extract (NFE), 3059.55 kcal’kg ME, 0.49%
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Table 4. Performance of Finisher Broiler Chickens Fed Diets Containing Mango Fruit Reject Meal

Parameters Experimental Diets

T1 12 13 T4 15 SEM
Initial body weight (g) 510.78  510.94 512.19  509.38 51235 -
Final body weight (g) 2142.50° 1985.0°  1987.5™ 1880.0 1782.5° 54.27*
Total weight gain (g) 1631.72° 1474.06™ 1475.3™ 1370.63°° 1270.16° 54.47*
Daily weight gain(g) 38.85%  3510% 35.13*°  32.63% 30.25°  1.30*
Daily feed intake (g) 109.06  104.14 108.24  104.54 10485 1.51™
Feed conversion ratio 2.81° 2.97° 2.83° 3.26%° 3.47° 0.15*
Daily protein intake (g) 21.81 20.83 21.65 20.91 20.97 0.30™
Protein conversion efficiency  1.79° 1.68%° 1.61° 1.56> 1.44° 0.05*
Daily water intake (ml) 256.93  247.99 25359  250.67 25276  3.77™
Water-feed ratio (ml/g) 2.36 2.38 2.34 2.40 2.41 0.04"™
Mortality (%) 0 0 0 0 0.025 -

SEM= standard error of mean, ™

“no significant difference (P>0.05), *= significant (P<0.05)

2b¢ means in the same row with different superscripts are significantly different (P<0.05), T1= Diet containing 0% MFRM, T2 = Diet
containing 5% MFRM, T3 = Diet containing 10% MFRM, T4= Diet containing 15% MFRM, T5 = Diet containing 20% MFRM

Table 5. The Relationship between Performance Parameter (Y) and Mango fruit Reject Meal Levels (X) That Was

Not Significant on Analysis of Variance

Parameter r R* Prediction equation S, P

Average daily feed intake (g) -0.55 0.3 Y=108-0.16X 222" 0.34
Average daily protein intake (g) -0.55 0.3 Y =21.6-0.032X 0.44"™ 0.66
Average daily water intake (ml) -0.26 0.07 Y=254-0.113X 3.70™ 0.66
Water/ feed ratio (ml/g) 0.66 0.44 Y =235+0.0024X 0.02™ 0.22

r=correlation coefficient, R? = coefficient of determination, Syx = standard error of prediction

P = probability, ns= not significantly related (P<0.05)

calcium and 0.04% phosphorus. The Mango fruit reject
meal with a protein content of 3.24% is lower than
4.7%CP of mango fruit reported by Palma Castillo and
Hurtado (2009) and higher than 1.94+0.04 - 2.36+0.01%
reported by Imran et al. (2013) for fruit peels only. On a
contrary wise, crude protein of mango fruit peel only was
reported as 4.6 — 9.1% (Régo et al, 2010). It was
however within <5% reported by Kansciet al. (2008).
Naveen et al. (2007) reported the proximate of mango
fruit pulp alone as 4.2% CP, 6.9% crude fibre, 2.4% EE
and 83.3% NFE.Kansci et al. (2008) reported that mango
fruit composition varies greatly. It may therefore be
normal to have differences among different reports. It is
also likely that the factors making the mango fruits to be
rejected by humans such as bruises, infections,
premature ripping and or prematured fallen from the tree
etc contribute in reducing the protein content as
compared to some reports above which were not
necessarily of rejected mango fruits but rather by-
products. It could also be due to varietal differences.
Ether extract of 1.57%, fibre 3.53% and ash 0.97% were
all below the reported values of 5.3%, 14.6% and 7.7%,
respectively (Palma Castillo and Hurtado, 2009). Factors
suggested to be responsible for variation of the protein
level in this research to other reports may apply to the
other proximate constituents. Nitrogen free extract of
79.19% is high compared to 67.7% reported by (Palma
Castillo and Hurtado, 2009). The gross energy value of
3019.96kcal/kg is less than 17.9 MJ/kg (4182.24 kcal/kg)

reported byPalma Castillo and Hurtado (2009). Reasons
suggested for lower value of mango fruit reject proximate
constituents hold for energy as well. While, calcium level
of 0.49% in MFRM is higher than 2.3g/kg reported by
Palma Castillo and Hurtado (2009), phosphorous level of
0.04% is less than 1g/kg (0.1%) of their report.

Growth performance

The growth performance of the finisher broiler chickens is
presented in Table 4 and the relationship between level
of MFRM and non-significant different (P>0.05)
parameters is presented in Table 5. The final live body
weight, total weight gain and daily weight gain of the
chickens had a similar pattern of being significantly
depressed (P<0.05) at T4 and T5. The birds in T1, T2
and T3 were not significantly different (P>0.05) in all the
parameters. Protein conversion efficiency which varied
with a high degree of overlaps such that the pairs T1 and
T2, T2 and T3, T3 and T4, T4 and T5 were comparable
was generally significantly depressed (P<0.05) as the
level of MFRM increased. Average daily feed intake
(104.14g — 109.06g) was not significantly different
(P>0.05) among treatment groups. The depression in
weight might be as a result of the relatively low protein
and energy of the diets containing mango fruit rejects
meal. These nutrients reduced as the level of MFRM
increased in the diets (Table 2). The mango fruit reject
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Figure 1. Growth Pattern of Broiler chickens Fed Diets Containing Mango Fruit Reject Meal

used in this experiment had low protein content (3.24%),
compared to maize with 9% CP (Aduku, 2004). Mango
pulp (Palma Castillo and Hurtado, 2009) and peel (Régo
et al., 2010) are reported to be low in crude protein-2.7 to
6% and 4.7 to 9%, respectively. As a result, inclusion of
MFRM which contains peel and pulp lowered the protein
content of the diet thereby making it to be relatively low in
crude protein and as such affected growth performance.
Though the metabolizable energy of mango fruit reject
(3059.55kcal/kg) as determined was also lower than that
of maize, the major source of energy in the diets, with a
ME of 3432 kcal/kg (Aduku, 2004), it is not likely to be the
reason for the depressed performance of the broiler
chickens since the energy requirement was met by all the
diets.Mango peels are known to contain tannins (Kim et
al., 2007) which have been reported to reduce feed
consumption by poultry (Oluremi et al., 2007). Feed
utilization by birds is affected by tannin levels in the diet
and Marquardt et al. (1977) reported that 1.7%, 0.5% and
0% tannins in chick diets resulted in corresponding daily
weight gains of 4, 13 and 24g, respectively. This might be
responsible for the lowered protein conversion efficiency
and consequent depressed weight gain. The particle size
of the diets may also have negative effect on weight gain.
Mango fruit reject meal could only be milled to powder
and as its inclusion rate increased, the particle size of the

diets containing MFRM observably and progressively
became smaller than the control. This may thus be one of
the reasons for depressed weights observed on birds fed
diet containing 15% and 20% MFRM. Both particle size
and shape affect broiler chicken performance (Axe,
1995). Amerahet al. (2007) reported that the optimum
particle size for poultry is 600 um to 900 um. However,
Nir et al. (1990) classified feed particle size into fine (536
- 574 ym), medium (671 pym - 773 ym) and coarse (871
MmM-905 pm). Nir et al. (1994b) reported that particle size
uniformity was the most important factor that influences
feed utilization. They reported significantly better gain
and feed efficiency with birds fed diets having low particle
geometric standard deviation. They went further to
explain that birds do not waste energy searching for
larger grains when particle size is uniform. This might be
one reason why the treatment groups fed 15% and 20%
MFRM had depressed weights, since there was variation
in particle size; uniformity of particle size reduced as the
level of MFRM increased.

Growth occurred at an increasing rate up to week eight
(Figure 1) suggesting that economics of the diets would
best be determined from week five to week eight, since
the birds had a better conversion ratio up to the eight
week and declined beyond the week. However, feed
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Table 6. Effect of Mango Fruit Reject Meal on the Economics of Producing Finisher Broiler Chickens

Parameters Experimental diets
T1 T2 T3 T4 T5 SEM

Finisher feed cost (¥/kg) 108.27 103.47 98.67 93.87 89.07

f f nsumed Per chick (N)  495.94% 45255 448.55" 412.13° 2.24° 22*
Cost per kg weight gain (N) 303.97 307.05 304.15 305.55 309.55 10.08™
Operational cost per chicken (N) 104.40 104.50 104.50 104.50 104.50 -
Cost per 28 day-old chicken (N) 650.00 650.00 650.00 650.00 650.00 -
Total cost of production per chick (N)  1062.66" 1013.1° 1003.58 " 959.80° 928.68° 7.03*
Percentage cost of consumed feed 46.66° 44.67° 44.69° 42.93° 42.24° 0.37*
Percentage cost of 28-day old chicken = 43.75° 45.02° 44.89° 46.18° 46.50° 0.30*
Percentage cost of operational cost 9.84° 10.31° 10.42° 10.89° 11.26° 0.09*
Revenue per bird (M) 1499.75°  1389.5®°  1391.25"°  1316.00°  1247.75°  37.99*
Benefit per bird (N) 437.09 376.37 387.72 356.21 319.33 33.46™
Cost/benéfit ratio 2.44 2.84 2.59 3.17 2.96 0.40ns

S ab,c,d

SEM= standard error of mean, ™ no significant difference (P>0.05), *= significant (P<0.05) ,
means in the same row with different superscripts are significantly different (P<0.05), T1= Diet
containing 0% MFRM, T2 = Diet containing 5% MFRM, T3 = Diet containing 10% MFRM, T4=Diet
containing15% MFRM, T5 = Diet containing 20% MFRM

conversion alone was not adequate to determine
economics of production, the revenue was also
considered and since the weight determines the
revenue per bird, weeks nine and ten, when their
average weights attracted acceptable revenue
were included in the period under which
economics of production was evaluated.

The inclusion of MFRM resulted to significant
depression of the final live weight from 2142.50g
to 1782.50g, and daily weight gain 38.85g to
30.25g. The former was higher than the final live
body weight variation of 778.20g to 1675.25¢g
(Efionget al., 2012) and 1570.10g to 1847.94¢g
(Rafiuet al.,, 2013), but lower than 2149.4g to
2254.3g (Soomro et al., 2013), when they fed
broiler chickens with diets containing 2 to 4%
mango pulp meal. Feed intake was not
significantly affected, suggesting that utilization of
the diets rather than intake was the reason for the

variation. Feed intake of 104.14g to 109.06g fell
within the feed consumption range of broiler
finisher chickens (Oluyemi and Roberts, 2000).
The situation where feed intake did not differ
significantly among the treatment groups may be
due to the ability of matured birds to tolerate
higher levels of tannins than the chick. Though the
intake was not affected, the utilization was
affected with protein conversion efficiency being
depressed from T3 (10% MFRM). Average daily
protein intake which ranged from 20.81g — 21.65¢g
was not significantly different, thereby following
the pattern of feed consumption. Increase in
tannin levels correspondingly reduced protein
utilization (Marquardt et al., 1977). Tannin is
known to reduce the nutritional value of a diet,
mainly due to a decrease in availability of protein
for use and impairment of digestive enzyme
activity (Haslam, 1981). As a result, nitrogen

retention and use of the amino acids are reduced
due to the reduction in protein digestibility (Elkin et
al., 1995).

Tannin also affects carbohydrates digestion
and assimilation due to formation of complex
compounds, which are difficult to digest
(Mahamood and Smithard, 1993). Vitamins and
minerals are also affected by the presence of
tannin in the diet (Chang and Fuller,1993). This
might be the reason for the significantly
depressed performance as clearly shown by the
significantly poorer FCR of 3.26 and 3.47 in case
of the treatment groups T4 and T5, respectively.
Although, there were significant differences, feed
conversion ratio of 2.81 — 3.47 was within the
acceptable range of 2-5 reported by Oluyemi and
Roberts (2000). Daily water intake of 247.99ml to
256.93ml was within the normal range (Oluyemi
and Roberts, 2000; Aduku, 2004). Though, water



Table 7. The Relationship between Economic Parameter (Y) and Mango Fruit Reject Meal

Significant on Analysis of Variance
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Levels (X) that was not

Parameter r R* Prediction equation Sy P

Cost per kg gain 066 0.44 Y =304 +0.193X 2.01™ 0.23
Benéefit per bird -0.94 0.88 Y =426-5.11X 17.64**  0.02
Cost —benefitratio 0.75 0.56 Y =2.53+0.0274X 0.22™ 0.15

r=correlation coefficient, R? = coefficient of determination, Syx = standard error of prediction

P = probability, **= highly significantly related (p<0.01), ns= not significantly related (P<0.05)

consumption is reported to be a function of dry matter
intake (Oluyemi and Roberts, 2000), environmental
temperature and relative humidity are other factors that
influence water intake. Orayaga (2010), regressing and
correlating feed intake against water consumption, found
no significant relationship and concluded that high
temperature and not dry matter intake was responsible
for the greater percentage of the water consumed. Water-
feed ratio of 2.34 to 2.41ml/g was within the report of 2 to
3 times dry matter intake (Aduku, 2004; Orayaga, 2010).

The quantitative relationships between levels of MFRM
inclusion and performance parameters that were not
significantly different on analysis of variance showed that
none of the parameters was significantly related. This
confirms the result of the analysis of variance based on
the completely randomized design and there cannot be
prediction of level of inclusion of MFRM on these
performance parameters. The growth pattern (Figure 1)
shows that weight increased at an increasing rate to
week 8 and started to decrease after week 8. This means
that feed utilization by broiler chickens was maximum at
or before week eight.

Economics of production

The economics of MFRM in broiler chicken diet is
presented in Table 6 and the relationship between the
economic parameter not significant (P>0.05) and the
level of MFRM, Table 7.There was no significant
difference among the treatments for feed cost per kg
weight gain. This means MFRM supported weight gain
less than maize because the cost per kg maize as an
ingredient is far higher than the cost per kg of MFRM.
Thus, if MFRM had supported weight gain as did maize,
the cost per kg weight gain of the birds would have been
lower as the level of MFRM increased in the diets.
However, due to its low cost per kg, it became similar to
maize economically. The cost of feed consumed, total
cost and feed cost as a percent of total cost per bird,
however varied significantly (P<0.05). Benefits were
however, not significantly different (P>0.05) because
though the cost was reduced, the revenue also reduced
consequent upon reduced weight. The benefits were
however, significantly correlated (P<0.05) negatively,
implying that a higher level will most probably result to
larger negative effects that will make significant

differences on analysis of variance that is based on
completely randomized design. Feed cost as a
percentage of total cost varied between 42.24 and
46.66% and was less than the past report of 56.23%
(Singh et al., 2010). This may be due to the prevailing
higher cost of the twenty-eight day-old broiler chicken at
the time of this study, which represented 43.75% to
46.50% of total cost of production.

CONCLUSION AND RECOMMENDATION

Mango fruit reject meal at 10% level in broiler finisher
diets has supported growth performance as does the
control and, similar in economics of production to the
control therefore up to 20%.Mango fruit reject meal can
be used as a feed resource in finisher broiler chicken
diets. It is however, recommended that the optimum level
of MFRM in broiler diets should be determined between
10% and 15% levels of inclusion.
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