Ni ’%._ J. Anim. Prod. 2017,_44(4?3: 207 - 215 Nigerian Journal of Animal Production
© Nigerian Society for Animal Production

Economic evaluation, carcass characteristics and organ weights of broiler chickens
fed graded levels of raw tropical sickle pod (Senna obtusifolia) seed meal based-diets
Augustine, C..** Kwari, |. D%, Igwebuikwe, J. U’., Adamu, S. B’., Medugu, C. |.> Obidah,

. L. U." Khobe, D." and Babale, D.A. M.
'‘Department of Animal Production, Adamawa State University, Mubi,

— “Department of Animal Science University of Maiduguri.

Abstract  Corresponding authoraudaggai @gmail.com, GSM 08132946167

A study was conducted to investigate the effect of raw Senna obtusifolia seed meal (RSOSM)
on carcass characterigtics, organ wei ghts and economic performance of broiler chickensina
9weekstrial. One hundred and eighty (180) broiler chickswere managed on deep litter pens.
Sx (6) experimental dietswereformulated to contain RSOSM at concentrationsof 0, 5, 10, 15,
20 and 25%, and designated as T1, T2, T3, T4, T5 and T6, respectively. The broiler chicks
were randomly allotted to the 6 dietary treatments in a randomized complete block design
with pen location serving as the blocking factor. Data were collected on final live weight,
plucked and dressed weight, cut-up parts and economic performance of broiler chickensfed
RSOSM based-diets. The data collected were analysed using a computer statistical package
(Statigtix, 9.0). Carcass parameters such as dressed weight and dressing percentage were
observed to be depressed as the level of RSOSM increasesin the diets. Dressing percentage
decreased from78.69t052.38% in T1to T6, respectively. Theweight of cut-up partsfollowed
similar trend as above. Thigh and drum stick significantly (P<0.05) decreased from 10.16 to
7.88 g and 9.01 to 6.11g in T1 to T6, respectively. The result of organ weights indicated
significant (P<0.05) reductioninweightsasthelevel of RSOSM increasesin the experimental
diets except for theliver which indicated significant (P<0.05) increasein weight asthelevels
of RSOSM increasesin thediets. On economic ground, inclusion of RSOSM beyond 5% in the
diets of broiler chickensis not cost effective. Thisis because feed cost per kilogram weight
gain was observed to increase as the level of RSOSM increases in the diets. Feed cost per
kilogram body weight gain was observed to increase from N223.84 to N290.18 in T1 to T6,
respectively. In conclusion, incorporation of RSOSM beyond 5% in the diets of broiler
chickens showed depressive effects on carcass yield and organs weight. Furthermore,
inclusion of RSOSM beyond 5% in the diets of broiler chickens is not cost effective. It is
recommended that the seeds of RSOSM be thoroughly processed before incorporation in the
diets of broiler chickens. There is also urgent need to conduct more studies on the best
processing method(s) that will effectively detoxify RSOSM and improveitsutilization.
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Introduction

The rapid growth and expansion of the exploited. Senna abtusifolia is one of such

o : AL ideal lesser-known legumes that have long
Nigerian poultry industry islimited by the been under-utilized as feed ingredient for

scarcity and high cost of conventional feed 14y in Nigeria Senna obtusifolia is a
resource. Inthisregard, thereisurgent need short-lived (annual or biennial) shrub

to look inward and exploit dterativefeed  orqingupto2.5mtall, but usually lessthan
resources that are available, cheapandcan 5 i height. The leaves are pinnate and

serve as good replacers for the costly feed aternately arranged along the stem, born on
resources. Adegbenro et al. (2011) further petioles 15-20 mm long. The flowers are

buttressed on the utilization of under- yellow (10-15 mm across) while the fruit is
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slender, strongly curved downward (sickle
shape), pod (6-18 cm long and 2-6 mm
wide). The seeds (3-6 mm long) are dark
brown in colour, shiny in appearance with
rhomboid or irregular shape (Agnes,
2011).The chemica composition of the
seeds as reported by Ingweye et al. (2010)
and Augustine et al. (2017) revealed that
they have good protein content (29.54 and
23.40%) and fair distribution of amino
acids. However, the authors further
revealed that the seeds contain anti-
nutritional factors which might limit
nutrient utilization and adversely affect
overal animal performance and carcass
yield. At the moment, base-line
information on the adverse effects of raw
Senna obtusifolia seed meal based-dietson
carcass characteristics, organ weights and
economic performance of broiler chickens
seems to be inadequate. Therefore, more
studies are required to bridge this
information gap. It isin view of the above,
that this study was conducted to evaluate
the effectsof feeding raw Senna obtusifolia
seed meal on carcass yield organ weight
and economic performance of broiler
chickens.

Materialsand methods

Location of thestudy area

The research was conducted at the Poultry
Unit of the Department of Animal
Production Livestock Teaching and
Research Farm, Adamawa State
University, Mubi. Mubi islocated between
latitudes 9°30" and 11° North of the equator
and longitudes 13° and 13’ 45 East of the
Greenwich meridian. The temperature
regime in Mubi region is warm to hot
throughout the year however, there is
usually a dlight cold period between
November and February. Thereisagradual
increase in temperature from January to
April. The minimum and maximum
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temperatures of theareaare 18.1°C and 32.8
°C. The mean annual rainfall ranges from
900-1050 mm (Adebayo, 2004).
Experimental chickensand their
management

One hundred and eighty broiler (180) chicks
were used for the experiment which lasted
sixty three (63) days. The broiler chickens
were managed on deep litter pens and
vaccinated against Gumboro (2 and 4 weeks
of ages) and Newcastle disease (3 and 5
weeks of age). The experimenta broiler
starter diet was fed ad-libitum to the chicks
for forty two (42) days while the broiler
finisher diet was fed for the remaining
twenty one (21) days, respectively. Clean
drinking water was similarly supplied ad-
libitum throughout the period of the
experiment.

Experimental diets

Six experimental diets for both the starter
(23% CP) and finisher (20% CP) phases,
respectively were formulated to contain O,
5, 10, 15 , 20 and 25% of raw Senna
obtusifolia seed meal replacing soybean
med inT,, T, T,,T, T;and T, respectively.
The 0% replacement level (T1) served asthe
control diet. The ingredient and calculated
chemical composition of the experimental
dietsarepresentedinTablesland 2.
Experimental design

The 180 chicks were individually weighed
and randomly allotted to the six (6) dietary
treatments in a randomized complete block
design (RCBD) with pen location serving as
the blocking factor. Each treatment group
consisted of thirty (30) birdsreplicated three
timeswithten (10) birdsper replicate.
Parametersmeasured

Carcassand organ evaluation

At the end of the experiment, three (3)
broiler chickens were randomly selected
from each replicate in each treatment. The
broiler chickens were deprived of feed
overnight but allowed access to water and
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the fasted live weights of individual
chickens were recorded. The birds were
daughtered and bled by severing the
jugular vein. The chickens were dipped in
warm water and plucked. The plucked
carcass weights were recorded and
thereafter eviscerated through a dit made
between the end of the keel bone and the
rectum. Dressed weight and cut-up parts
(head, neck, wings, breast, shanks,
drumsticks, thighsand back) and theorgans

(heart, lungs, liver, gizzard, and kidney),
abdominal fats and intestine were weighed
andrecorded.
Dressed weight was determined by weighing
the dressed chickens and dressing
percentage (DP) was determined by dividing
the dressed weight by the live weight
expressed as percentage. It can be
mathematically expressed asfollows:
DP = Carcassweight x100

Liveweight

Table 1: Ingredient Composition and Calculated Analysis of the Experimental Broiler Starter

Diets
Level of inclusion of raw SOSM

Ingredient T1(0%) T2(5%) T3(10%) T4(15%) T5(20%) T6(25%)
Maize 50.00 50.00 50.00 50.00 50.00 50.00
Roasted soya bean 27.00 22.00 17.00 12.00 7.00 2.00
Groundnut cake 10.00 10.00 10.00 10.00 10.00 10.00
RSOSM 0.00 5.00 10.00 15.00 20.00 25.00
Fish meal 5.00 5.00 5.00 5.00 5.00 5.00
Maize offal 4.00 4.00 4,00 4.00 4,00 4.00
Sdt (NaCl) 0.30 0.30 0.30 0.30 0.30 0.30
Bone meal 3.00 3.00 3.00 3.00 3.00 3.00
Methionine 0.30 0.30 0.30 0.30 0.30 0.30
Lysine 0.15 0.15 0.15 0.15 0.15 0.15
Premix* 0.25 0.25 0.25 0.25 0.25 0.25
Total 100.00  100.00 100.00 100.00 100.00 100.00
Calculated analysis
ME energy (kcal/kg) 2892.14 285750 2822.14 2788.21 2753.57 2718.93
Crude protein (%) 23.47 23.07 22.67 22.55 21.20 20.45
Crude fibre (%) 3.09 3.87 3.92 3.99 411 433
M ethionine (%) 0.72 0.72 0.77 0.79 0.82 0.87
Lysine (%) 1.24 1.25 1.26 1.27 1.28 1.29
Calcium (%) 1.69 1.70 1.72 173 1.74 1.76
Phosphorus (%) 0.75 0.72 0.70 0.68 0.65 0.63

*2.5kg Vitamin—-Mineral Premix (Animal Care) suppliesthe following: Vitamin 12,000,000 vit. & 3000,000, vit. E 30,000 mg, vit. Ks 2,500 mg,
folic acid 1,000 mg, niacin 40,000, folic acid, 1,000 mg, calpan, 10,000 mg vit. B2 5000 mg, vit. B 12 20 mg, vit. B1 2,000 mg, vit. Bs 3,500 mg,

biotin 80 mg and antioxidant 125,000 mg, cobalt 250 mg, selenium 250 mg, iodine 1,200 mg, iron 40,000 mg, manganese 70,000mg,

copper

8,000 mg, zinc 60,000 mg, chloride 200,000 mg M etabolizable energy (ME) calculated according to the formula of Pauzenga, (1985) ME=
37x%CP+81x% EE +355x % NFE, RSOSM = Raw Senna obtusifolia seed meal
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Table 2: Ingredient Composition and Calculated Analysis of the Experimental Broiler Finisher Diets

Level of inclusion of raw SOSM

Ingredient T1(0%) T2(5%) T3(10%) T4(15%) T5(20%) T6 (25%)
Maize 54.00 54.00 54.00 54.00 54.00 54.00
Roasted soya bean 27.00 22.00 17.00 12.00 7.00 2.00
Groundnut cake 7.00 7.00 7.00 7.00 7.00 7.00

Fish meal 3.00 3.00 3.00 3.00 3.00 3.00
Maize offal 5.00 5.00 5.00 5.00 5.00 5.00
RSOSM 0.00 5.00 10.00 15.00 20.00 25.00
Salt (NaCl) 0.30 0.30 0.30 0.30 0.30 0.30
Bone meal 3.00 3.00 3.00 3.00 3.00 3.00
Methionine 0.30 0.30 0.30 0.30 0.30 0.30
Lysine 0.15 0.15 0.15 0.15 0.15 0.15
Premix* 0.25 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00  100.00 100.00 100.00 100.00
Calculated analysis

ME energy (kcal/kg) 204838  2900.03 2879.09 2856.46 2821.01 2778.37
Crude protein (%) 21.01 20.61 20.21 19.85 19.76 19.45
Crudefibre (%) 3.69 4.11 423 4.38 4.49 451
M ethionine (%) 0.70 0.72 0.72 0.73 0.75 0.77
Lysine (%) 1.04 113 1.38 141 1.44 1.42
Calcium (%) 114 114 1.16 1.18 121 1.23
Phosphorus (%) 0.68 0.61 0.59 0.51 0.49 0.45

*2.5 kg Vitamin-Mineral Premix (Animal Care) supply thefollowing: Vitamin 12,000,000 vit. D3 3000,000, vit. E 30,000 mg vit. Ks 2,500 mg,
folic acid 1,000 mg, niacin 40,000, folic acid, 1,000 mg, calpan, 10,000 mg vit. B2 5000 mg vit. B 12 20 mg, vit. B1 2,000 mg, vit. Bs 3,500 mg,
bictin 80 mg and antioxidant 125,000 mg, cobalt 250 mg, selenium 250 mg, iodine 1,200 mg, ir on 40,000 mg, manganese 70,000mg, copper
8,000 mg zinc 60,000 mg chloride 200,000 mgM etabolizable energy (ME) calculated accor ding to the formula of Pauzenga, (1985) ME= 37
x % CP + 81x % EE + 35.5 x % NFE, RSOSM = Raw Senna obtusifolia seed meal

Cost-benefits of using Senna obtusifolia
asfeed ingredient for broiler chickens
The cost-benefits of using Senna
obtusifolia as feed ingredient for broiler
chickens was assessed by computing feed
cost per kilogram, cost of total feed intake
and feed cost per kilogram body weight
gain using prevailing current prices as at
2015:

Feed cost per kilogram was caculated
using the prevailing market prices of each
feedingredient at thetimeof studly.

Cost of total feed intake (N/kg) = Total feed
intakex feed cost per kilogram.

Feed cost/ body weight gain(N /kg gain) =
Cost of total feed consumed N

Total body weight gain (kg)
Statistical analysis
Data obtai ned were subjected to analysis of
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variance (ANOVA) of the randomized
complete block design (RCBD) using
Statistix 9.0 (Statistix, 2003). Least
Significant Difference (LSD) was used to
separate the treatment means where
significant differences occur. Significant
difference was considered at 0.05 level of
significance.

Results and discussion

Proximate composition of experimental
diets

The proximate compositions of the
experimental diets are presented in Tables 3
and 4. The composition of the starter and
finisher diets indicated that the nutrients
profile of the diets are adequate for optimal
performance of broiler chickensat all phases
of growth. The tannin content of the
experimental dietsrevealed that thelevels of
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tanninsinthedietsincreased asthelevel sof
RSOSM increases from 0 to 25%. Similar
observation was made by Kaya et al.
(2011). The authors reported that diets
containing raw Vetch seed (Vicia sativa) at

higher level (25%) showed higher tannin
content. The levels of tannins in these diets
are enough to cause depressive effectson the
performance of broiler chickens as reported
by Hagerman and K lucher (1986)

Table 3: Proximate composition and levels of anti-nutritional factors of experimental broiler

starter diets
Level of inclusion of raw RSOSM
Parameter s T1(0%) T2(5%) T3(10%) T4(15%) T5(20%) T6(25%)
Dry matter (%) 93.18 92.29 93.15 93.02 93.49 93.57
Crude protein (%) 22.15 20.08 21.25 22.92 21.00 20.89
Crude fibre (%) 451 6.16 6.23 6.28 6.51 6.58
Ether extract (%) 6.12 5.98 6.08 7.02 7.09 7.21
NFE (%) 50.75 50.51 50.46 49.66 49.58 48.87
Tannin (%) 0.00 0.16 0.38 0.47 0.58 0.61
Total phenols (%) 0.00 0.46 0.57 0.68 0.86 0.97
ME energy (kcal/k) 3116.89 3026.71 3070.06 3179.59 3182.42 3091.83

Metabolizable energy (ME) calculated according to the formula of Pauzenga, (1985) ME= 37 x %
CP+81x % EE + 35.5 x %NFE; NFE = Nitrogen -free extract;RSOSM = Raw Senna obtusifolia

seed meal
Table 4: Proximate composition and levels of antinutritional factors of experimental broiler finiger
diets
Level of inclusion of raw RSOSM
Parameters (%) T1(0%) T2(5%) T3(10%) T4(15%) T5(20%) T6(25%)
Dry matter 93.05 93.40 92.77 93.40 93.26 93.54
Crude protein 20.05 19.06 19.64 19.31 19.26 20.00
Crudefibre 8.78 8.42 8.63 8.77 8.81 8.95
Ether extract 7.03 7.45 7.52 7.63 8.43 8.93
NFE 54.70 53.47 50.23 49.66 49.19 46.13
Tannins 0.00 0.24 0.40 0.47 0.51 0.68
Total phenols 0.00 0.43 0.61 0.73 0.79 0.86
ME energy (kcal/kg)  3253.28 3206.86  3118.97 3095.43 3141.70 3100.95

Metabolizable energy (ME) calculated according to the formula of Pauzenga, (1985) ME= 37 x % CP + 81x % EE + 35.5 x %NFE; NFE

= Nitrogen-free extract; RSOSM = Raw Senna obtusifolia seed meal

Carcass characteristics of broiler
chickens fed Raw Senna obtusifolia seed
meal

Theimpact of thetreatment dietson carcass
yield and visceral organs of broiler
chickens fed raw Senna obtusifolia seed
meal (RSOSM) are presented in Table 5.
Carcassyield isan indication of the quality
and utilization of theration (Bamgbose and
Niba, 1998). The values of fasted live
weight, plucked weight, dressed weight

and dressing percentage reveal ed significant
(P<0.05) variations among the treatments.
Broiler chickens fed 0 and 5% RSOSM
recorded superior (P<0.05) dressed weight
and dressing percentage compared to the
groupsfed 10, 15, 20 and 25% RSOSM. This
is a clear indication that, the chickens fed
high concentrations of the seed meal poorly
utilized their diets which consequently
affected their dressed weight and dressing
percentage. This suggests that inclusion of
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RSOSM at levels higher than 5% resulted
to high density of anti-nutritional factors
such astanninsinthediets. Theimplication
is poor nutrient utilization which affected
weight gain and carcassyield. Thisfinding
agrees with the report of Uchegbu et al.
(2004) who observed low dressed weight
and dressing percentage of broiler chickens
fed raw Napoleona imperialis seed meal.
Similar effects were observed in the cut-up
parts. Higher body weight was said to
attract higher cut-up parts (Ojewole et al.,
2000).

The dressing percentages for the broiler

chickens fed 0 to 20% RSOSM falls within
the range of 60.96 to 66.09% reported by
Odetolaet al. (2011). Thisrange was earlier
reported by Bamgbose and Niba (1998) as
the carcass yield for eight weeks old broiler
chickens. Chickens fed up to 10% RSOSM
had the highest breast, thorax, thighs and
drum stick while broiler chickensfed 20 and
25% RSOSM recorded the lowest values of
cut-off parts. The values for wings, thighs
and drumstick falls within the range of 7.88
t08.79 g, 10.35t0 11.06 g and 9.89 to 12.22
g, respectively reported by Adetola et al.
(2012) for broiler chickens fed Sesanum
indicumbased diets.

Table 5: Carcass Characteristics of Broiler Chickens Fed RawSenna obtusifoliaSeed Meal (RSOSM)

Level of inclusion of raw SOSM

Parameters T1(0%) T2(5%) T3(10%) T4(15%) T5(20%) T6(25%) SEM
Live Wt. (g) 2033.30*° 188330 1600.00°  1300.0¢ 1100.30°  1050.65°*  6.65*
Pluckedwt (g).  1883.30°  1800.00* 1616.70° 1216.70°  1200.00° 1033.30¢ 155.25*
Dressedwt. ()  1600.00%  1350.00°  1100.00° 850.00¢ 700.00¢ 550.00° 44.36*
Dressing % 78.69 71.68° 68.75° 65.38% 63.64¢ 52.38° 4.12*
Cut-up parts as percentage of slaughter weight

Head 3.242 2.49 2.51° 242° 2.40° 3.26% 1.21*
Neck 4.67° 4.422 4.76% 4.69? 378 3.88° 1.19*
Breast 14.75% 14.29% 14.75% 11.00° 13.91° 13.03 4.69*
Back 8.07° 7.46° 7.57 6.37¢ 7.3%° 9.68° 3.43*
Thorax 5.592 5.522 5.85 4.96° 443 5.30° 1.42*
Wings 8.40° 8.332 8.322 8.14° 7.66° 5.13° 347*
Shanks 4,92 4.20° 4,69 4.88° 342 3.24° 0.30*
Thighs 10.16* 10.64% 10.05° 8.89° 7.13° 9.88° 4.7*
Drumstick 9.01? 9.69% 10.212 8.69° 8.88° 8.11° 1.14*
Internal organsand other visceral components as percentage of Saughter weight

Proventriculus 0572 0.54? 0.55? 0.49° 0.49° 0.33 0.03*
Full gizzard 3.75 3.69 4.27 4.10 4.38 4.40 1.80N
Empty gizzard 2.13 2.23 201 252 2.03 2.07 0.43%s
Heart 0.44 0.47 0.42 0.49 0.49 0.46 0.03"s
Liver 1.85° 1.66° 1.72° 1.88° 1.90° 2.022 0.09*
Kidney 0.48° 0.59* 0.46° 0.55° 0.68 0.63 0.09*
Lungs 0.64° 0.52° 0.62 0.52° 057 0.59° 0.06*
Pancreas 0.22 0.29 0.29 0.24 0.24 0.29 0.01Ns
Spleen 0.13 0.10 0.21 0.10 0.12 011 0.04Ns
Abdomina fat 2.97° 2,942 1.41° 1.03° 1.24° 1.09° 0.12*
I.L(cm) 189.00° 209.007 21833  191.00° 201.00% 197.06° 3.09*
Intestinal wi. 4.68% 119 2.02° 113 133 1.98° 0.39*

ab,c,d = meansin the same row with different superscripts are significantly different (P<0.05), NS =
Not significant (P>0.05) * = Significant at 0.05% level of confidence; SEM = Standard error of means

and |.L = Intestinal Length
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The result of organ weights showed
significant (P<0.05) differences among the
treatments except for the gizzard. The
general trend revealed that organ weights
decreased asthelevel of RSOSM increased
in the diets indicating positive correlation
between organ weights and live body
weight. Thiswas supported by Young et al.
(2001) who earlier explained that live
weight is among the factors that affects
yield of parts and therefore large body size
may attract larger organs. However, the
relativeweight of liver was higher at 20 and
25% level of inclusion. Thiscould bedueto
high concentration of anti-nutritional
factors. Thisagreed with report of Uchegbu
et al. (2004) who reported alinear increase
in the weight of organs (liver, heart and
gizzard) as the level of raw Napoleona
imperialis seed meal increases in the diets
of broiler chickens. They attributed this
effect to higher physiological activities of
these organs triggered by the presence of
anti-nutritional factors and their
concomitant effects.

The result of intestinal weight, length and
caeca length were significantly (P<0.05)
different among the treatment groups. They
exhibited a decreasing pattern as the
concentration of RSOSM increased in the
diets. This could be due to the body sizes
relative to their gut capacity. Bigger
chickens are expected to possess larger
digestive tract to accommodate more feed
materials. The impact of the dietary
treatments on abdomina fat content of
broiler chickens fed dietary treatments
indicated that the chickens fed 0 and 5%
RSOSM significantly (P<0.05) recorded
high abdomina fat compared to the other
treatment groups. The general trend
revealed declineinabdominal fat content as
the level of RSOSM increased in the diets.
This showed that anti-nutritional factors
such as saponinsand tannins can negatively
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affect fat depositionin broiler chickens. This
was buttressed by Ueda (2001) and Dong et
al. (2007) who explained that saponinplaysa
rolein lowering cholesterol and fat duetoits
ability to form insoluble complexes bond
with fat and cholesterol fromfood in the gut,
so that they cannot be reabsorbed by the
intestine. Wardah et al. (2012) further
pointed out that anti-nutritional factors have
the ability to reduce intracelular lipid
accumulation in the tissues of animals. It is
therefore evident that raw Senna obtusifolia
seed meal may be used as a natural feed
supplement to reduce fat content and
cholesterol levels in broiler chicken meat.
This may be of health benefit to consumers
that are conscious of cholesterol in their
diets.

Cost-benefits of feeding broiler chickens
with raw Sennaobtusifolia seed meal

The cost-benefits of feeding broiler chickens
with graded levelsof RSOSM ispresentedin
Table 6. Theresultsrevea ed that cost of feed
per kilogram, which is one of the major
economic indices, significantly (P<0.05)
reduced asthe level of RSOSM increased in
the diets. However, feed cost per kilogram
body weight gain steadily increased as the
level of RSOSM increased in the
experimental diets. This indicated poor
nutrient utilization as the concentration of
RSOSM increased from O to 25% hence the
ability of the chickensto convert nutrientsto
flesh declined. This effect may be attributed
to the presence of anti-nutritional factorsin
the RSOSM. Similar observation was made
by Yisaet al. (2012) who reported poor feed
conversion ratio and increasing feed cost per
kilogram body weight gain of broiler
chickensfed raw and boiled pigeon pea seed
meal. On economic grounds, feeding
RSOSM at 15, 20 and 25% is not cost
effective.
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Table 6: Cost-Benefit of Feeding Broiler Chickenswith Graded L evels of RawSenna obtusifolia Seed

Meal (RSOSM)
Parametrs Level of inclusion of raw SOSM
T1(0%)  T2(5%) T3(10%) T4(15%) T5(20%) T6(25%) SEM

Total FI (g) 5.622 5.442 5.36° 479 4.49° 453 0.03*

Feed cost (MN/kg) 77.22 73.97 70.72 64.47 63.22 61.97 -
Total feed cost (N) 433.40 402.39 379.05 308.81 283.85 280.72 -
Total weight gain (kg) 1.942 1.67° 1.40° 1.10¢ 1.06¢ 1.05¢ 3.21*
Feed cost/kg gain (N) 223.94 241.14 270.86 281.08 290.18 286.92

a,b,c,d,e=meansin the samerow with different superscripts are significantly different (P<0.05), * = significant at 0.05, SEM = standard

error of means, & Fl = Feed intake
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