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Abstract. The decrease in the production coupled with the numerous industrial uses make maize an
expensive energy ingredient for poultry feeding, thus the need for research into cheaper alternatives. A 9-
week experiment was conducted to assess the effects of feeding low tannin sorghum grain as a
replacement for maize on the growth, haematology and carcass measurements of broiler chickens at the
Poultry Unit of University of Maiduguri Livestock Research Farm, Maiduguri, Nigeria. A total of 300 day-old
broiler chicks were randomly allotted to 5 dietary treatments containing 3 replications of 20 chicks each. The
diets contained sorghum grains at 0.00, 25.00, 50.00, 75.00, and 100% respectively as a replacement for
maize. The starter and finisher diets were formulated to contain 23% and 20% crude protein respectively. The
results of growth performance showed no superiority of maize over sorghum grain in terms of weight gain
and feed conversion ratio, during both phases of growth (starter and finisher). Feeding sorghum grain had
no adverse effect on the haematological parameters analyzed. The yields of carcass and cut-up parts were
not adversely affected by the level of sorghum grain in the diet. Similarly, there was no adverse effect of
feeding sorghum grain on the weight of vital organs (heart, liver and spleen). It was concluded that low tannin
sorghum can completely replace maize in broiler chickens diets without compromising the growth, meat
yield or the health of the birds. The substitution is beneficial as it reduces competition between poultry and
man for the already scarce maize grain.
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INTRODUCTION

Nigeria plays an important role in poultry feed production
and supply in West Africa (Parthasarathy et a/.,, 2005;
Issa et af., 2007). Maize which forms the major energy
source for poultry in Nigeria is however, becoming
expensive as a result of the decline in its production due
to the changing climate as well as its food and industrial
uses. This calls for research into alternative energy
sources which are readily available and have little
industrial uses. Sorghum (Sorghum bicolor) is a
drought tolerant crop able to withstand a wide range of
environmental conditions and has limited industrial
uses in Nigeria. Sorghum grain has proven to he a
suitable feedstuff for use in animal diets {Hancock,
2000; Dowling et al., 2002; Cramer et al, 2003; Travis ef
al., 2006; Medugu et af., 2010). One major constraint to
the use of sorghum in poultry feeding is its tannin
content which exerts anti-nutritive effects on birds. The
chakalare {(white) cultivar of sorghum in northern Nigeria
has however, been reported to have low tannin content

(Medugu ef af., 2010; Kwari ef a/., 2011). This study was
designed to ascertain the inclusion level of the white
variety of chakalare sorghum in the diet of broiler
chickens in the semi-arid zone of Nigeria.

MATERIALS AND METHODS

Study area: The study was conducted at the Poultry Unit
of the University of Maiduguri Livestock Research Farm
between September and November, 2011. The area
falls in the semi-arid zone with an annual rainfall of 500-
600 mm (Ugherughe and Ekedolun, 1986). Sorghum is
a well adapted crop to the area and several cultivars of
sorghum (coloured and white grains) are produced in
large quantities mainly for food. In addition to the use as
human food, the coloured grains are used in local
brewing.

Birds and management: A total of 300-day-old broiler
chicks purchased from Obasanjo Farms, Otta, Nigeria,
were randomly allotted to 5 ftreatments with 3
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Table 1: Ingredient composition and calculated analysis of broiler diets

Replacement levels of chakalare sorghum grain for maize (%)

Starter diets

Finisher diets

Ingredients 0 25 50 75 100 0 25 50 75 100
Maize 45.82 34.36 22.91 11.46 0.00 51.85 38.89 25.93 12.96 0.00
Chakalare 0.00 11.46 22.91 34.36 4582 0.00 12.96 2592 38.89 51.85
Wheat bran 917 10.37 9.95 10.16 11.33 2592 25.00 25.71 26.44 27.15
Soybean 32.09 3117 31.26 31.33 31.44 11.99 12.60 1213 11.64 11.17
Fish meal 9.77 9.49 982 9.54 9.26 599 6.30 6.06 582 5.58
Bone meal 1.50 1.50 1.50 1.50 1.50 2.50 2.50 250 2.50 2.50
Limestone flour 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Methicnine 010 0.10 010 0.10 0.10 0.20 0.20 0.20 0.20 0.20
Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Calculated analysis

Crude protein (%) 23.36 23.09 23.36 23.34 23.45 20.10 2012 2012 20.06 20.08
Crude fibre (%) 4.00 412 417 4.26 4.34 4.444 4.46 4.77 4.75 4.88
ME (kcalkg) 287147  2830.24 2808.04 277767 275917 3032.06 3001.32 298871 2083.83 2081.74

replications each. The birds in each replicate (20) were
housed in a floor pen measuring 1.80 m’. The birds
were vaccinated against Gumboro disease weeks 2 and
4 and Newcastle disease at week 3.

Five isonitrogenous diets were formulated to provide
23% and 20% crude protein in the starter and finisher
diets respectively (Table 1). The diets contained white
chakalare (low tannin sorghum) at 0.00, 25.00, 50.00,
75.00 and 100.00% respectively as a replacement for
maize. Soyabean meal and fish meal formed the protein
supplements. The diets and clean drinking water were
supplied ad-fibitum during the period of the experiment
(63 days). The starter diets were fed from 1 to 28 days
and the finisher from 29 to 63 days.

Data collection: Data were collected on growth
parameters (feed intake, weight gain and feed
conversion), haematological indices and carcass
measurements. Feed intake was monitored by feeding
weighed quantities of feed daily and subtracting the left
over from the quantity fed the previous day. The birds
were weighed weekly and daily weight gain calculated
as the difference between two (2) consecutive weighing
divided by 7 (number of days in the week). Feed
Conversion Ratio (FCR) was then deduced as the ratio
of feed consumed to weight gain.

At the end of the experiment (Sth week), 3 birds were
randomly selected from each treatment for collection of
blood samples for haematological analysis and carcass
measurements. The birds were fasted overnight and
blood samples collected early in the morning through
the wing veins into sample tubes containing Ethylene
Diethyl Tetra-acetic Acid (EDTA) as anticoagulant. The
haematological analyses were carried using the
methods described by Bush (1991). The birds were then
weighed, slaughtered, plucked and eviscerated. The
eviscerated weights (carcasses), the weights of carcass
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cut-up parts and organs (crop, gizzard, liver, spleen and
caeca) and ahdominal fat were expressed as
percentages of the slaughter weights.

Data analyses: Growth, blood and carcass data were
subjected to Analysis of Variance (ANOVA) in a
completely randomized design (Steel and Torrie, 1980)
using Statistix (2003).

RESULTS AND DISCUSSION

Growth performance: The results of growth
performance during the two phases of growth are
presented in Table 2. Daily feed intake was higher
(p<0.05) on the sorghum-base diets compared to the
control during both phases of growth (starter and
finisher), although the increase was noticeable only
above 25% replacement in the finisher phase. Daily
weight gain in the starter was highest (p<0.03) on the 50
and 75% replacements, but the control, 25 and 100%
replacement diets were similar (p>0.05). The best
(p<0.05) values of FCR, during this phase, were
observed on the 50 and 75% diets resulting in the
lowest (p<0.05) feed cost per kg gain on these diets.
With the exception of the 50% replacement diet which
recorded higher (p<0.05) weight, there were no
significant (p=0.05) differences between the control and
the other sorghum-based diets in body weight at 28
days.

During the finisher phase (28-63 days), daily gain was
depressed (p<0.05) on the 25% compared to the 75%
sorghum diet, but did not differ statistically (p>0.05)
between the control and the sorghum-based diets.
Similarly, there were no significant {p=>0.05) differences
between the control and the sorghum based diets in
the feed cost of meat production {Naira/kg gain). Final
body weight was not statistically (p>0.05) affected by
diet.
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Table 2: Growth performance of broiler chickens fed graded levels of low tannin sorghum grain as replacement for maize

Replacement level of chakalare sorghum grain for maize (%)

Parameters 0 25 50 75 100 SEM
0-28 days (starter)
Initial weight (g/bird) 43.61 45.40 43.31 44.46 44.38 0.85"¢
Final weight (g/bird) 520.38" 528.16° 578.51° 568.41% 53317 17.44*
Daily feed intake (gfbird) 41.61° 45.40° 42314 44 .46 4438 1.20*
Daily weight gain (g/bird) 18.50° 17.86° 20.308 20128 18.55° 0.47*
FCR (feed: gain) 2.250¢ 255 2.09° 2.21° 2.39% 0.08*
Cost of feed (Naira/kg) 9578 9427 94.09 93.29 91.79 N.A
Feed cost (Naira/kg gain) 215.52° 240.07° 197.43¢ 20617 219.69" 6.95*
28-83 days (finsher)
Initial weight (g/bird) 520.38" 528.16° 578.51° 568.41% 53317 17.44*
Final weight (g/bird) 2336.50 2304.10 2375.30 2298.40 2382.70 0.223
Daily feed intake (gfbird) 164.84° 175.30% 179.19° 181.85° 183.62¢ 5.25*
Daily weight gain (g/bird) 51.60%" 50.08° 50.61° 59.67° 52.84%" 3.69*
FCR (feed: gain) 3.20 3.53 3.56 3.07 3.48 0.223
Cost of feed (Naira/kg) 81.21 81.31 80.10 78.81 77.61 N.A
Feed cost (Naira/kg gain) 260.14%" 286.75° 285.422 241.85" 269.86%" 17.60*
abedpeans within the same row with different superscripts differ significantly (p<0.05).
NS: Not Significant (p>0.05), SEM: Standard Error of the Mean, *Significant (p<0.05).
NA: Not Analyzed, FCR: Feed Conversion Ratio, $1 = Naira154.00 at the time of the experiment
Table 3: Some haematological values of broiler chickens fed graded levels of low tannin sorghum grain as replacement for maize
Replacement levels of chakalare sorghum grain for maize (%)
Parameter 0 25 50 75 100 SEM
PCV (%) 28.67%" 31.00° 29.00% 29.67% 2533 231"
RBC (10%mm?) 3.48° 331 307 3.20 2.87¢ 0.08*
Hb (g/dl) 10.53 12.13 11.67 10.43 9.93 1.52M2
WBC (10%mm?) 46.50° 4633 46.67" 47.83® 48.33% 0.52*
Heterophils (%) 35.67° 32.00° 35.332 35.00% 37.33 1.40%
Maonocytes (%) 733 9.33%* 9.33% 11.33° 11.67° 1.12*
Eosinophils (%) 7.33 5.33 6.33 6.67 7.67 1.21M8
Basophils (%) 0.33 0.33 0.33 1.33 1.00 0.61M3
Lymphocytes (%) 4933 5433 48.67° 45,67 42.3% 2.27*
Heterophils: Lymphocytes 0.72° 0.54° 0.73* 0.77% 0.88? 0.05*

abedpeans within the same row with different superscripts differ significantly (p<0.05).
NS: Not Significant (p<0.05), SEM: Standard Error of the Mean, *Significant (p<0.05); PCVY = Packed Cell Volume; Hb = Haemoglobin

concentration; RBC = Red Blood Cells; WBC = White Blood Cells

The Metabolizable Energy (ME) of both the starter and
finisher diets (calculated) decreased linearly as the
inclusion of sorghum increased. This trend which was
attributed to the lower ME of sorghum grain compared to
maize (Olomu, 1995, Jadhav and Siddiqui, 2010)
resulted in a higher intake in birds fed the sorghum-
based diets probably, in an attempt to meet their energy
requirement. The price difference between sorghum
{(Naira50:00) and maize (Naira80:00) at the time of the
experiment was reflected in the cost of the finished
feeds (starter and finisher) which reduced linearly as the
level of sorghum grain increased. The growth
parameters observed on all the diets were comparable
to values reported for broiler chickens in the tropics
(Oluyemi and Roberts, 2000), suggesting nutritional
adequacy of the diets.

Haematology: The results of haematological analysis
are presented in Table 3. The results showed no
adverse effects (p>0.05) of feeding sorghum grain on
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PCV, heterophils, eosinophils and basophils compared
to maize. The RBC count was depressed (p<0.05) above
25% and WBC count increased (p<0.03) above 50%
replacement levels. Lymphocytes count was markedly
(p<0.05) reduced and heterophils: lymphocytes ratio
increased (p<0.05) on the 100% replacement diet
compared to the maize- based diet {control).

All the haematological values observed were within
normal ranges reported in literature (Dukes, 1975; Merck
Veterinary Manual, 1986; Awoniyi et al, 2000; Pampori,
2003) for broiler chickens. The count of WBC and the
heterophils: lymphocytes ratio have been reported to
increase with stressors applied on chickens (Gross and
Siegel, 1983; McFarlane and Curtis, 1987). Although,
neither the sorghum grain nor the diets were analyzed
for tannin content, some dietary levels of this factor are
expected when maize is replaced with sorghum grain
(even low tannin). Ancther antinutrient of importance
reported in sorghum grain is phytate phosphorus
(Ravindran et al., 1994; Selle, 2010). The higher WBC on
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Table 4: Carcass measurements and organs weight of broiler chickens fed graded levels of low tannin sorghum as a replacement for

maize
Replacement levels of chakalare sorghum grain for maize (%)

Parameter 0 25 50 75 100 SEM
Live weight (g) 1789.70 1965.70 2300.30 2075.70 2017.70 222.83M
Dressed weight (g) 1230.30 1377.70 1638.30 1438.30 1431.00 200.41"8
Dressing (%) 68.74 70.09 71.22 69.29 70.92 0.42"3
Carcass cut up parts (% live weight)
Breast 13.60 19.79 16.42 17.65 16.74 4.14M3
Thighs 12.14 11.53 11.62 11.19 12.36 1.81M8
Drumsticks 9.28 9.53 11.07° 9.97 9.74 1.12M
Wings 8.83 8.31 8.36 8.06 8.13 1.19M2
Organs (% live weight)
Liver 210 1.98 1.94 1.93 2.20 0.20"3
Spleen 0.13 0.19 0.15 0.13 0.13 0.05"%
Gizzard 3.09% 2.87% 2.29° 3.2F 2.40° 0.30*
Heart 0.50 0.51 0.54 0.55 0.55 0.06"3
Abdominal fat 1.55° 1.89% 2.67° 1.88%* 240" 0.65*

#*Means within the same row with different superscripts differ significantly (p<0.05). NS = Not Significant (p>0.05),

SEM = Standard Error of the Mean, *Significant (p<0.05)

the 75 and 100% and heterophils: lymphocytes ratio on
the 100% replacement diets could be a response to the
levels of some of these factors which may however, not
have exceeded the threshold levels to affect birds’
performance.

Carcass measurements and organs weights: The
results of carcass measurements in Table 4 showed no
statistical differences (p>0.05) in carcass yield and the
yield of carcass cut-up parts (breast, thighs, drumsticks
and wings) amongst treatments. Similarly, there were no
significant (p>0.05) treatment differences in the percent
liver, spleen and heart. Percent gizzard was significantly
(p<0.05) increased on the 75% compared to the 50 and
100% replacement diets while abdominal fat deposition
was reduced (p<0.05) on the control diet compared to
the 50% replacement diet. There were however, no
significant (p>0.05) differences between the control
maize-based and the sorghum-based diets in terms of
percent gizzard and abdominal fat.

The yields of carcass and cut-up parts were all within
ranges reported in literature (Jourdain, 1980; Oluyemi
and Roberts, 2000; Jadhav and Siddiqui, 2010). The
observed organs weights (liver, spleen, gizzard, heart)
and the weight of the abdominal fat were also
comparable to values reported by Oluyemi and Roberts
(2000).

The liver detoxifies toxic substances while the spleen
removes the waste materials from the blood for
excretion by the liver. The similarities in the weight of
these organs amongst treatments are a confirmation
that the inclusion of sorghum grain did not result in any
toxicity. The pattern of gizzard and abdominal fat weights
could be linked to the slightly higher feed intake of the
groups on sorghum-based diets.

From the foregoing results it was concluded that maize
is not superior to low tannin sorghum grain with respect
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to the growth performance, health or meat yield of broiler
chickens. Therefore, 100% substitution of maize with low
tannin sorghum is beneficial as it will spare the already
scarce maize grain for human use.

ACKNOWLEDGEMENTS

The authors are grateful to the INTSORMIL-UNIMAID
collaborative research for financing the work and the
staff of the University of Maiduguri Livestock Research
Farm for making available the necessary facilities.

REFERENCES

Awoniyi, T.AM., V.A_ Aletor, |.LA. Adebayo and R.O.
Oyekunle, 2000. Observations on some erythrocyte
indices of broiler chickens raised on maggot meal-
based diets. In: Ukachukwu, S.N.; Ibeauchi, J.A., lbe,
S.N.; Ezekwe, A.G. and Abasiekong, S.F. (Eds),
Animal Production in the New Millennium:
Challenges and Options. Proceedings of the 25th
Annual Conference of Nigerian Society of Animal
Production, Michael Okpara University of Agriculture,
Umudike, Nigeria, 19-23 March, pp: 132-134.

Bush, B.M., 1991. Interpretation of Laboratory Results for
Small Animal Clinicians. Black Well Scientific
Publications, U.K., pp: 32-67.

Cramer, KR., K.J. Wilsen, J.8. Moritz and R.S. Beyer,
2003. Effect of sorghum based-diets subject to
various manufacturing procedures on broiler
performance. J. Appl. Poult. Res., 12: 404-410.

Dowling, L.F., C. Arndt and B.R. Hamaker, 2002.
Economic viability of high digestibility sorghum
as feed for market broilers. Agron. J., 94: 1050-
1058.

Dukes, H.H., 1975. Physiology of Domestic Animals, 8th
Edn., 2nd printing. (Melvin, J. Swenson, editor).
Published by Cornell University Press Limited,
UK



Int. J. Pouft. Sci., 11 (5): 333-337, 2012

Gross, W.B. and P.B. Siegel, 1983. Socialization, the
sequencing of environmental factors and their
effects on weight gain and disease resistance of
chickens. Poult. Sci., 62: 592-598.

Hancock, J.D., 2000. Value of sorghum and sorghum
co-products in diets for livestock. In: Sorghum
Origin, History,Technology and Production (W.
Smith and R.A. Fredericksen, Eds.), Wiley Series
Crop. Sci., pp: 731-751.

Issa S., J.D. Hancock, M.R. Tuinstra, |I. Kapran and S.
Kaka, 2007. Effects of sorghum variety on growth
and carcass characteristics in broiler chicks reared
in West Africa. Poult. Sci., 83 (supplement 1): 69
(Abstract).

Jadhav, N.V. and M.F. Siddiqui, 2010. Hand book of
poultry production and management. 2nd Edn.,
Published by Jaypee Brothers Medical Publishers
Ltd, New Delhi, India, pp: 383.

Jourdain, R., 1980. Aviculture en Milieu Tropical,
imprime par Beaudoin Sa. 77120 boissy-le-chatel,
France, pp: 148.

Kwari, 1.D., S.8. Diarra, B. Saleh, P.R. Bovoa, O.A. Ramat
and D. Tochukwu, 2011. Growth, hematology and
serology of broiler chickens fed different cultivars of
sorghum as replacement for maize in the Semi-Arid
Zone of Nigeria. Int. J. Poult. Sci., 10: 608-612.

McFarlane, J.M. and S.E. Curtis, 1987. Heterophil/
lymphocyte ratio and plasma corticosterone in
chicks exposed to simultaneous stressors. Poult.
Sci., 66: 142 (Abstract).

Medugu, C.J., I.D. Kwari, J.U. Igwebuike, |. Nkama, [.D.
Mohammed and B. Hamaker, 2010. Carcass and
blood components of broiler chickens fed sorghum
or millet as replacement for maize in the semi arid
zone of Nigeria. Agric. Biol. J. North Am., 1: 326-329.

Merck Veterinary Manual, 1986. A Handbook of
Diagnosis, Therapy and Disease Prevention and
Control for the Veterinarian, 6th Edn. (Clarence, M.
Fraser, editor), Merck and Co., Inc. Ranway, N.J,,
USA, pp: 1-903.

337

Olomu, J.M., 1995. Monogastric Animal Nutrition. A.
Jachem Publications, Benin City, Nigeria, pp: 146-
154.

Oluyemi, J.A. and F.A. Roberts, 2000. Poultry Production
in Warm Wet Climates. 2nd Edn. Published by
McMillan  Education Limited, London and
Bashingstoke, pp: 244.

Pampori, Z.A., 2003. Field Cum. Laboratory Procedures
in Animal Health Care. Delhi, pp: 172- 173.

Parthasarathy, P.R., KR. Gurava, V.S. Reddy and C.L.
Gowda, 2005. Linking procedures and processors
of sorghum for poultry feed: A case study from India.
International Crops Research Institute for the Semi-
Arid Tropics (ICRISA). New Delhi, India, pp: 12.

Ravindran, V., G. Ravindran and S. Sivallogan, 1994.
Total and phytates phosphorus content of various
foods and feedstuffs of plant origin. Food Chem.,
50: 113-136.

Selle, P.H., 2010. Implication of sorghum in broiler
chicken nutrition. Faculty of Veterinary Medicine,
Universityof Sydney. D. Cadogan Publishers. hitp//:
www. journal.elsevierhealth.com/periodicals/anife
efarticle/... fabstract.

Statistix, 2003. Statistix for windows manual. Copywright
1985-2003. analytical Software, Version 8.0.

Steel, R.G.D. and JH. Torrie, 1980. Principles and
Procedures of Statistics, A biometrical Approach,
2nd Edn., McGraw Hills Book Co., New York, USA.

Travis, D.K., M.R. Tuinstr and J.D. Hancock, 2006.
Variation in nutritional value of sorghum hybrids with
contrasting seed weight characteristics and
comparisons with maize in broiler chicks. Crop Sci,,
46: 695-899.

Ugherughe, P.O. and P.A. Ekedolun, 1986. Pasture and
range potentials of Borno State. Ann. Borno, 31:
179-192.



	IJPS.pdf
	Page 1


