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ABSTRACT

A 42-day trial using 300 day old broiler chickens was conducted to evaluate
the nutritive potential of cassava starch residue and cassava leaf mix on
their performance characteristics. The birds were divided into 6 treatment
groups and further replicated 5 times with 10 birds per replicate in a
completely randomized design and fed diets containing O, 10, 20, 30, 40 and
50% Cassava Starch Residue Leaf Meal (CSRLM) (95:5) mix as a
replacement for maize diet. The birds were adequately housed, while feed
and water were supplied ad-libitum. Other standard management practices
were adequately put in place. The results show that final body weights of
birds are significantly influenced by dietary treatments. The values recorded
for broiler chickens fed the control diet (1970g/bird) is higher than values
obtained for bird fed the test (1424 - 1660g/bird). Average daily weight gain
is also significantly affected by dietary treatments with the control diet
recording the best value. No significant differenceis observed acrossdietary
treatments for Average Daily Feed Intake (ADFI ). Birds fed the control diet
have a higher ADFI and this decreased with increased replacement of maize
with the CSRLM (95:5) mix. The FCR for bird fed the control diets is
significantly better than those fed the test diets.

Keywords: Growth performance, broiler chickens, cassava starch residue,
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INTRODUCTION

Broiler performancein termsof weight and efficiency of gainisclearly related tothe
intakelevelsand thereforeintakeof particular nutrientsparticularly energy and protein.
However, thefeed stuffsand ingredientsused in broiler rationsformulation such as
mai ze, soybean meal, groundnut cake etc. have continued to be scarce and costly due
mainly to their low production and competition asfood for human beings. InNigeria,
duetothescarcity and high cost of conventiona ingredients, thereisarenewedinterest
intheuseof non-conventiona chegp and easily availableingredientsin broiler feeding.
Cassavaproducts have beenin usefor along time asan energy sourcein place of
cereal grainsfor livestock (Eruvbetine, Tajudeen, Adeosun and Olojede, 2003) and
will continueto beused inanimd feedinginthe 21t century and beyond. Theprocessing
of starch from cassavaroots has brought about the vast production of cassavastarch
residuewhich also hasgreat potentialsin livestock feeding. Cassavastarch residue
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however, isdeficient in protein and essential amino acids. The supplementation of
cassavastarch res duewith cassavaleaf whichishighin caroteneand proteinisoneof
theways of addressing these deficiencies (Omole, 1977). Cassavaleaf isknownto
produce very high amountsof protein eveninthedry seasonin situationswhere no
irrigation or fertilization in practiced (Wyllie, 1979). Therefore, upgrading of cassava
starch residuewith theleaf meal could resultin aproduct that could serve asagood
substitutefor maize. Thisstudy thereforeaimsat eval uating the performance of broiler
chickensfed with the mixture of cassavastarch residueand cassavaleaf in aratio of
95:5 asareplacement for maize.

MATERIALSAND METHOD

CassavaStarch Resdue (CSR) was obtained from acassavastarch processing industry
in Ogbese, Ondo State, Nigeria, drained with hydraulic press, sun-dried and ground.
The cassavaleaves obtained from the Teaching and Research Farm of College of
Education, Ikere, Ekiti State were sundried and milled. These cassavawasteswere
characterized with repect totheir proximate compodtion, nutritionally needed mineras
and anti-nutritional factors, using standard methods. Theresfter, cassavastarch residue
mixed with cassavaleavesinratio 95:5 were used to replacemaizeat 0, 10, 20, 30,
40 and 50% in the diets of growing broiler chicks, and designated asdiets 1, 2, 3, 4,
5and 6 respectively.

A total of 300—day old broiler chickswereused for the experiment. All the
chickswereelectrically brooded at the Teaching and Research Farm of the Federal
University of Technology, Akure, wherethey werefed with thecommercial feed for
thefirst week pre-experimental period. At theend of the pre—experimental period,
the chickswereweighed and 50 chickswererandomly assigned to each of the 6 diets
in5replicationsof 10 chicksper replicate. The mean group weights per diet were
identical (137.5g). The chickswerefed with their respective experimental dietsad
libitum for 42 days. Water was provided adequately and a record of daily feed
consumption wastaken and a so group weight changesweretaken every 7 days. All
datacollected were subjected toAnalysisof variance (Steel and Torrie, 1960). Where
sgnificant (P< 0.05) differenceswere obta ned, meanswere compared using Duncan
MultipleRange Test (DMRT) (Duncan, 1955).

RESULTSAND DISCUSSION

Table 6 showsthe performance of the birdsfrom day 7-21 with respect to weight
gain, feed consumption and feed efficiency of thebroiler starter chicksat theend of the
trial. Thefina body weight of the chicksweresignificantly (P<0.05) influenced by the
dietary trestments. Thebirdson diet 1 (control) recorded the highest final weight gain
of 504.17gwhichwassignificantly (P< 0.05) higher than those on thetest diet (375.00
- 408.33g). Theaverage daily weight gain of the chicksat the end of the experiment
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werenat sgnificantly (p>0.05) influenced by thedietary trestment. Therewass gnificant
(P<0.05) differenceinthefeed consumed by birdson thedifferent diets. Thebirdsfed
thecontrol diet had the highest average daily feed intake (53.02g) and thisdecreased
withincreased CSRLM (95:5) mix to 51.20g. Thefeed efficiency valuesof birdsfed
thecontrol diet werehigher (2.02) than thosefed thetest dietsand theval uesdecreased
(2.69-2.97) withincreaseintheleve of inclusion of the CSRLM (95:5) mix. Table 7
showsthe performance of birds (day 7-42) fed thetest diets. Final body weights of
birdswassgnificantly (P<0.05) influenced by dietary treatments. Thevaluesrecorded
for broiler chickensfed the control diet (1970g/bird) washigher than values obtained
for birdfedthetest (1424 - 1660g/bird). Averagedaily weight gainwasaso sgnificantly
(P<0.05) affected by dietary trestmentswith the control diet recording thebest (87.269)
value. No significant (P>0.05) differencewas observed acrossdietary trestmentsfor
averagedaily feedintake (ADFI). Birdsfed the control diet had ahigher (151.43g)
ADFI and thisdecreased (146.67 - 137.14g) with increased replacement of maize
withthe CSRLM (95:5) mix. TheFCR for bird fed the control dietswassignificantly
(P<0.05) better (1.74) than thosefed thetest diets (2.02 - 2.23).
Theaverageweight gain of the birdsdid not differ significantly acrossthesix
dietary treatments. The steady declinein average weight gain of the broilersasthe
cassavawaste replacement increased in the diet may be attributed to the concomitant
reductioninfeedintakewithincreaseintheinclusionlevelsof cassavastarchresidue
leaf meal (95:5) mix. Thereductioninfeed intake may be duetoresidua cyanide
(0.83-4.14mg/kg) whichisinherent in the cassavaby product- based diets. Amuchie
(2001) dsoreportsthat anti-nutritional factorsinthediet of any livestock speciesmay
have negative effects such asreduction in palatability, digestibility and utilization of
ration, intoxication of different classesof livestock, resultingin mortality or decreased
production of animal and reductioninquality of mest, eggsand milk product duetothe
presence of hazardousresidues. Therewasno significant differenceinthefeed to
weight gainratio (FCR) of chickensacrossthe six dietary treatments. However, the
progressvenumerica decreaseinfeed conversonratiowithincreaseinlevd of incluson
of the cassava by products may be attributed to the fact that cyanide hasbonded and
probably complexed with some nutrientsthereby obstructing nutrient absorption and
complete utilization of the diets (Kayode, 2009) Thehighest feed toweight gainratio
wasindiet 1 (2.02) whilethelowest feed to weight gain ratio wasobserved in diet 6
(3.19) and thisiscons stent with thereport of Adeyemo, Sani and Aderigbigbe (2013).
TheFBW of thefinisher birds (42 days) was depressed significantly asthe
replacement level of maizewith cassavastarch residue/cassaval eaf (95:5) mix increased.
Thisdecreasein performanceisattributed to poor feed utilization dueto the progressive
reduction of maizeinthediets(Mafauo, Tegiua, Kana, Mube and Diarra2011; Kana
etal., 2012, 2014). Theaverage weight gain was significantly influenced by dietary
treatments. It reduced with increaseinleve of inclusion of the cassavastarch residue/
cassavaleaf (95:5) mix inthediets. Thisagreed with findingsof Opara, (1996) and
Oduns, Onifade and Oyewole (2010) who postulateanincreaseinfibrelevelsindiets
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of monogastric animal depressed weight gains. Feed intakereduced withincreasein
inclusion of cassavastarch residues|eaf meal (95.5) mix which could bedueto low
calorieof thetest dietsand reduced palatability with reduction of maizeinthediet
(Khgarern S.andKhgarernJ. (2007). Thereisusually ardationship betweenvoluntary
feed intakeand calorie content of animal diets. It isexpected that animalsshould eat
more of alow-energy diet in order to cancel out energy deficit (Ojewolaand Longe,
1999). Therefore, itisexpected that thebirdsonthe CSRLM (95:5) mix dietsshould
consumemorethan birdsonthecontrol diet. It istherefore evident that birds showed
aversontothe CSRLM (95:5) dietsespecially at higher inclusion levels(Salami and
Odunsi, 2003). Thiswasalso confirmed by Khajarern S. and Khajarern J. (2007)
who statethat pal atability of cassavabased rationisanimportant factor limiting feed
intakeof poultry. According tothem, physica propertiessuch asdustinessand bulkiness
areclosely related to palatability and therefore limit feed intake. Thisobservation
disagrees with the findings of Osel and Duodu (1988) and Odunsi, Onifade and
Oyewole (2001), who observe increased intake of feed when cassava peel meals
inclusionwasincreased inthe dietsof broilersand layersand also with finding of
Onifadeand Babatunde (1998); Hetland and Svihus (2001) that broilersonlow energy
dietsattempted to adjust food intaketo meet their energy requirement because among
nutrients, energy concentration isthefirst factor affecting voluntary feed intake of
chickensfed ad libitum (NRC, 1994).

Thenegativeeffect of highlevel of CSRLM (95:5) mixtureon ADWG and
FCRismainly related tothehighfiber content inthedietsthat reduced nutrient digestibility
and consequently reduced growth performance and efficiency of feed utilization
(Jorgenson, Zhao, Bach K nudsen and Eggum, 1996; Onifade and Babatunde, 1998).
Fibrousness hasa so been reported by L onge and Fagbenro-Byron, (1996) asafeature
of most locally availableagro-industrial by-productsand wastesthat limit their use.
Furthermore, according to Eruvbetine (1995); Stanogiasand Pearce (1985) thephysica
bulk may affect theretentiontimeof digestinthegasiro- intesting tract and consequently,
their utilization.

CONCLUDING REMARKS

Thisstudy was conducted to eva uate the performance of broiler chickensfedwiththe
mixture of cassavastarch resdueand cassavaledf inaratio of 95:5 asareplacement
for maize. A 42-day trial usng 300 day old broiler chickenswas conducted to evauate
thenutritivepotentia of cassavastarchresdueand cassavaleaf mix onther performance
characteristics. Thebirdsweredivided into 6 treatment groups and further replicated
5timeswith 10 birds per replicatein acompl etely randomized design and fed diets
containing 0, 10, 20, 30, 40 and 50% CSRLM (95:5) mix asareplacement for maize.
It therefore, recommendsthat thereplacement level of maizewith cassavagtarchresdue
leaf med (95:5) mix inthebroiler sarter dietsshould be50% whileit should bereduced
to 10%infinisher diets.
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Table 1: Proximate composition of Cassavastarch leaf meal (95:5) mix

Basal Dry Crude Crude Ether Nitrogen
ingredients Matter Protein Fibre Ash Extract Free Extract
Cassava starch residue |eaf

meal (95:5) mix 88.75+1.91 6.65+0.78* 11.14+1.442 5.11+0.01° 3.22+0.03*  62.63+1.41

Source: Experimentation, 2014

Table 2: Gross Composition of Experimental Diet (g/100g) for Broiler Starter fed dietsinwhich

maizewas replaced with CSRLM (95:5) mix
Level of maize replaced by CSRLM meal mix (95:5)

Ingredients 0 10 20 30 40 50
Maize 51.19 46.07 40.95 35.83 30.71 25.60
CSRLM 0.00 5.12 10.24 15.36 20.48 25.60
SBM 30.00 28.00 26.00 22.00 19.00 20.00
GNC 9.00 11.00 13.00 17.00 20.00 19.00
FM 4.00 4.00 4.00 4.00 4.00 4.00
B/Meal 2.00 2.00 2.00 2.00 2.00 2.00
Oyster shell 0.50 0.50 0.50 0.50 0.50 0.50
Premix 0.25 0.25 0.25 0.25 0.25 0.25
Lysine 0.13 0.13 0.13 0.13 0.13 0.13
Methionine 0.13 0.13 0.13 0.13 0.13 0.13
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Vegetable Oil 2.50 2.50 2.50 2.50 2.50 2.50
Total % 100 100 100 100 100 100
Calculated Analysis

Crude Protein 23.23 23.13 23.04 23.00 22.94 22.76
M.E (Kcal/Kg) 3092.80 3042.98 2933.14 2924.10 2861.70 2843.95
Calcium % 1.54 1.42 1.34 1.24 1.24 1.20

Available Phosphorus % 0.61 0.59 0.58 0.56 0.55 0.55

Source: Experimentation, 2014

Table 3: Proximate Composition of the Experiment Diets (g/100g) for broiler- starter fed dietsin
which maizewasreplaced with CSRLM (95:5) mix

Diet % Maize

replaced by

CSRLM Dry Crude Crude Ether

(95:5) mix Matter Protein Fibre Extract ASH NFE
1 0 89.79+1.19 23.20+4.20  4.53+0.10° 3.862+2.05 6.95+2.18 51.25+4.45
2 10 88.49+1.22 23.31+1.48 5.27+0.07®  2.89+0.27 7.01+0.24 50.01+0.00
3 20 88.56+2.94 22.89+0.44 5.32+0.96®  2.82+0.28 7.4+0.20 50.13+0.18
4 30 88.97+2.86 22.86+0.11 6.01+0.01> 2.53+0.99 7.6+0.20 49.97+0.61
5 40 89.44+4.00 22.76+0.57 6.54+0.68> 2.42+0.14 7.8+0.02 49.84+0.14
6 50 89.56+0.17 22.62+2.97 7.02+0.27° 2.32+0.01 8.1+0.47 49.50+0.28

CSRLM = Cassava starch residue leaf meal, NFE = Nitrogen free extract
Source: Experimentation, 2014

Table4: Gross Composition of Experimental diet (9/100g) for broiler finisher fed dietsinwhich

maizewas replaced with CSRLM (95:5) mix
Level of maize replaced by CSRLM (95:5) mix

Ingredients 0 10 20 30 40 50
Maize 58.23 52.41 46.58 40.76 34.94 29.12
CSRLM 0.00 5.82 11.65 17.47 23.29 29.12
SBM 24.00 24.00 24.00 24.00 24.00 16.00
GNC 9.00 9.00 9.00 9.00 9.00 17.00
FM 3.50 3.50 3.50 3.50 3.50 3.50
B/Meal 2.00 2.00 2.00 2.00 2.00 2.00
Oyster shell 0.50 0.50 0.50 0.50 0.50 0.50
Premix 0.25 0.25 0.25 0.25 0.25 0.25
Lysine 0.11 0.11 0.11 0.11 0.11 0.11
Methionine 0.11 0.11 0.11 0.11 0.11 0.11
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Vegetable Oil 2.00 2.00 2.00 2.00 2.00 2.00
Total % 100 100 100 100 100 100
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Calculated Analysis

Crude Protein % 20.21 20.03 19.86 19.68 19.51 19.50
M.E (Kcal/Kg) 3109.20 3053.88 2898.49 2843.20 2787.90 2728.06
Calcium 1.44 1.40 1.24 1.22 1.22 1.20
Phosphorus 0.57 0.56 0.56 0.55 0.55 0.51

CSRLM =Cassavastarch residue |eaf meal, SBM =Soybean Meal, GNC = Groundnut Cake, FM =Fishmeal, B/meal = Bone meal.
Source: Experimentation, 2014

Table5: Proximate Composition of the Experiment diets (g/100g) for broiler- finisher fed dietsin
which maizewasreplaced with CSRLM (95:5) mix

Diet % Maize

replaced by

CSRLM Dry Crude Crude Ether

(95:5) mix Matter protein Fibre Extract ASH NFE
1 0 88.92+2.23 20.26+1.84 3.6£1.84% 3.92+2.23 7.82+2.23  53.32+0.42
2 10 89.13+0.03 20.04+1.30 6.03+0.01° 2.63+0.55 8.25+0.07 52.18+1.53
3 20 89.56+0.80 19.78+0.03 6.30+0.40° 2.60+0.08 8.42+0.82 52.19+2.82
4 30 89.47+0.10 19.53+0.83 6.46+0.06° 2.50+0.74 8.62+0.75 52.36+0.23
5 40 88.83+0.27 19.42+0.28 7.26+0.06° 2.48+0.62 8.93+1.29 50.74+1.27
6 50 88.05+0.01 19.40+0.99 7.55+0.78° 2.40+0.14 9.02+0.01  49.68+1.47

CSRLM = Cassava starch residue |eaf meal, NFE = Nitrogen free extract
Source: Experimentation, 2014

Table6: Performance characteristicsof broiler chickensfed CSRLM (95:5) mix in place of maize

(age7-21)
Par ameter Diet 1 Diet 2 Diet3 Diet 4 Diet 5 Diet 6 +SEM
Maizereplacement with CSRLM (95:5) mix
0% 10% 20% 30% 40% 50%

Initial live weight (g/bird) 137.50 133.33 133.33 133.33 137.50 133.33 0.02

Final body weight (g/bird) 504.172 408.33" 404.17° 380.00° 379.17° 375.17° 11.49
Total weight gain (g/bird) 366.672  275.00° 270.84° 246.67° 241.67° 241.67° 22.53
Average daily weight gain (g/bird/day) 26.19 19.64 19.35 17.62 17.26 17.26 1.86

Total feed intake (g/bird) 742.25*  740.322 735.42% 728.28° 720.30* 716.80° 19.54
Average daily feed intake (g/bird/day) 53.02 52.88 52.53 52.02 51.45 51.20 0.61
Feed conversion ratio 2.02 2.69 2.72 2.95 2.98 2.97 0.23

a, b, c: Mean within rows having different superscripts are significantly different (P<0.005)

Source: Experimentation, 2014

Table 7: Performance characteristics of broiler chickensfed CSRLM (95:5) mix n place of maize

(age1-42)
Parameter Diet 1 Diet 2 Diet3 Diet 4 Diet 5 Diet 6 +SEM
Maize replacement with CSRLM (95:5) mix
0% 10% 20% 30% 40% 50%

Initial live weight (g/bird) 137.50 133.33 133.33 133.33 137.50 133.33 0.02
Final body weight (kg/bird) 1.972 1.660 1.74%  156%  1.44% 1.42° 0.05
Total weight gain (kg/bird) 1.83 153>  1.43© 1409  1.30% 129  0.05
Average daily weight gain (g/bird/day) 87.26° 72.70 67.94* 66.79% 62.02%°  61.46° 2.19
Total feed intake (kg/bird) 3.18 3.08 3.06 3.00 2.98 2.88 0.05
Average daily feed intake (g/bird/day) 151.43 146.67 14571 142,67 141.71 137.14 221
Feed conversion ratio 1742 2.02° 2.14° 2.14° 2.28° 2.23° 0.05

a, b, c: Mean within rows having different superscripts are significantly different (P<0.005)
Maize replacement with CSRLM (95:5) mix

Source: Experimentation, 2014
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