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Abstract: A 56-day feeding trial involving 72, day-old Anak broilers was carried out in a completely
randomized design to evaluate the performance and organ characteristic of broilers fed Cirina forda larva
meals at dietary levels 100, 50 and 0 % and tagged Feeds A,B and C respectively. The feeds were compounded
as Feed A, 100% C. forda and 0% fishmeal; Feed B, 50% C. forda and 50% fishmeal and lastly, Feed C, 0% C.
forda and 100% fishmeal. At the starter and finisher stages of the birds, daily feed intake, mean weight gain,
and final body weight were significantly different (P<0.05) among the birds with those fed with Feeds A and B
recording higher values than Feed C. In the entire carcass parameters measured, significant difference
(p<0.05) was established. The dressing weight percentage and live-weights of birds showed significant
difference (p < 0.05); birds fed with Feeds A and B recorded higher values than those fed Feed C. The relative
weights of seven visceral organs of broilers fed with Feed C were in all cases significantly higher (P<0.05) than
the birds fed with Feeds A and B. The relative weights of the visceral organs decrease with increase content of
C. forda larva. This investigation has revealed that, feeds compounded from C. forda larva could be used not
only to compound feed for broiler birds, it can facilitate higher growth values at lower inclusion levels like
conventional feeds.
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I.  Introduction

Despite the increase in the global supply of protein, the distribution of the increase has not been equal.
The poor state of economy in many developing countries has not made this picture brighter as consumption of
high protein foods continues to be out of reach of more than 65-70% of the people (Nworgu, 2004). Poultry as
agricultural enterprises has been suggested as one of the better placed production systems possessing the
potential to redress this unenviable status (Leng, 2002) In Nigeria, poultry meat and eggs have been suggested
as possessing great potentials for bridging the protein gap noted above in view of the high yielding exotic
poultry are easily adaptable to our environment and the technology of production is relatively simple with
returns on investment appreciably high (Idufueko, 1984; Madubuike, 1992). However, the poultry industry in
Nigeria is facing hard times with more than 50% of the country’s poultry farms closed down and another 30%
forced to reduce their production capacity due to shortage of feed (Esonu et al, 2001). The cost price of some of
the existing feed concentrates like groundnut cake, fish meal and soyabean meal has risen astronomically to the
extent that it is becoming uneconomical to use them in poultry feeds (Opara, 1996; Esonu et al., 2001).
Udedibie (1997) reported that there is constant quest for improving current popular protein sources and finding
ways of exploiting the neglected and underutilized ones.

In the tropics, insects form a highly conspicuous invertebrate fauna group and retain large proportion of
the wild fauna biomass (Meyer-Rochow, 1975; Dufor, 1987). Insects, especially saturnidae larvae are all over
the world known for their dietary acceptability (Golding, 1929; Gardener, 1957; Ene, 1963 and kodondi et al.,
1987). The saturniid larvae of Cirina forda (Westwood) has a wide acceptability as a food source, and also serve
as an important item of commerce in such Nigeria states like Oyo, Kwara, Kogi, Niger and Kaduna where it has
become the most important and marketable insect (Ande, 1991; Fasoranti and Ajiboye, 1993). The larva of the
insect has been demonstrated to be acceptable and shown to elicit comparable growth patterns to conventional
feeds in Clarias gariepinus (Geoffrey) (Akintola and Oyegoke, 2002). The dietary potentials of this edible larvae
in compounding feeds for broiler birds, was also demonstrated by Oyegoke et al., (2006). In view of the huge
nutritional potentials that have been demonstrated for the meals compounded from the larva in broiler birds,
there is the need to investigate its effects on growth performance, carcass and organ characteristics also.
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II.  Materials And Methods

This experiment was carried out at Poultry Unit of Faculty of Agricultural Sciences, Ladoke Akintola
niversity of technology, Ogbomoso (8”8 N - 8°14'N and 4°17°E), Oyo State, Nigeria.

Dried larva form of Cirina forda were purchased from local markets in Ilorin, Kwara State, Nigeria.
The larva were oven-dried at 42° C for 7 days to eliminate microorganisms and latter milled to powdery form
using a blender. A sample of the dried larva of C. forda was taken and subjected to proximate analysis according
to AOAC (1995). Other feed ingredients were purchased from Navada Feeds located in Ogbomoso, Oyo State,
Nigeria. These ingredients were added to compound standard diets for the starter and finisher stages of the birds.
All diets were compounded to provide 20-23% Crude protein for the starter phase and 17-19.5% Crude protein
for the finisher phase (Pfizer Nutrient Master Plan, 1992). Similarly, each of the feeds was calculated to contain
energy levels of 2,600 kcal and 2,800 kcal for the starter and finisher phases respectively (Moreson Feed
Formulation Guide, 1998).

Seventy two day-old Anak broiler chicks were bought from Ajanla farms in Ibadan, Oyo State, Nigeria
and were used for this study. The chicks were separated into three dietary treatments namely A,B and C which
contained 24 birds per group. Each treatment group was further replicated 3 times with 8 chicks per replicate.
Based on the result of the chemical analysis three broiler and finisher broiler diets were formulated and named
as Feed A, Feed B and Feed C respectively. Feed A contained 100% C. forda larva and 0% Fish meal; Feed B
contained 50% C. forda and 50% Fish meal; lastly, Feed C contained 0% C. forda and 100% Fish meal. All
feeds were isoenergetic and isonitrogenous (Tables 1 and 2). Both stages of the birds were reared on a deep-
litter system. Feeds and water were supplied ad libitum to the birds and routine vaccination and veterinary
treatments were provided throughout the 56 days that the experiment lasted.

Daily feed intake was taken and the weekly weighing of the birds was done every Saturday using
(Lark® MB 2610) balance.

Carcass evaluation of the experimental birds was done at the point of terminating the feeding trial. Four
birds per dietary group were fasted for 18 hours, weighed, slaughtered by cutting at the neck region with a sharp
knife and thereafter held down for good blood drainages. Slaughtered birds were first weighed before dressing
and evisceration. Carcass cuts, offal and organ weight determinations were taken.

Data collected were subjected to analysis of variance and where significant difference (p < 0.05) were observed,
the means were separated by least significant difference method ( Steel and Torrie, 1989 ).

Table 1: Gross composition of diets for the starter phase (0-4 weeks)

Ingredients g/100g Feed A Feed B Feed C
100% C. forda : 50% C. forda : 0% C. forda :
0% Fishmeal 50% Fishmeal 100% Fishmeal
Bone meal 2 2 2
Maize 45 45 45
Palm kernel cake 20 20 20
Soyabean 2 2 2
Groundnut cake 18 18 18
Oyster shell 1 1 1
Maize bran 7 7 7
Lysine 0.25 0.25 0.25
Methionine 0.25 0.25 0.25
Salt 0.25 0.25 0.25
Premix” 0.25 0.25 0.25
Fishmeal - 2 9
C. forda larva 9 2 -
Total 100 100 100
Calculated composition (DM)
Crude protein 22.96 22.87 22.74
Crude fat 3.62 3.57 3.59
Crude fibre 3.61 3.63 3.65
Gross energy (Kcal/kg) 3,108 3,095 3,096

"Provided the following per kg of feed: Vit A,10,000 iu,Vit D3, 2,000 iu; Vit E, 5 iu;Vit K,2 mg; Riboflavin,
4.20 mg; Vit B 15, 0.01 mg; Pantothenic acid, 5 mg; Nicotinic acid, 20 mg; Folic acid, 0.5 mg; Choline, 3 mg;
Mg, 56mg; Fe, 20mg; Cu, 10 mg; Zn, 50mg; Co, 125 mg; lodine, 0.8 mg.
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Table 2: Gross composition of diets for the finisher ( 5-8 weeks )

Ingredients g/100g Feed A Feed B Feed C
100% C. forda : 50% C. forda : 0% C. forda :
0% Fishmeal 50% Fishmeal 100% Fishmeal
Bone meal 2 2 2
Maize 47 47 47
Palm kernel cake 20 20 20
Soyabean 1 1 2
Groundnut cake 10 10 10
Opyster shell 2 2 1
Maize bran 11.85 11.85 11.85
Lysine 1 1 1
Methionine 0.45 0.45 0.45
Salt 0.35 0.35 0.35
Premix” 0.35 0.35 0.35
Fishmeal - 2 -
C. forda larva 9 2 -
Total 100 100 100
Calculated composition (DM)
Crude protein 19.74 19.97 19.86
Crude fat 3.69 3.65 3.73
Crude fibre 3.78 3.74 3.76
Gross energy (Kcal/kg) 3,172 3,175 3,178

"Provided the following per kg of feed: Vit A,10,000 iu,Vit D3, 2,000 iu; Vit E, 5 iu;Vit K,2 mg; Riboflavin,
4.20 mg; Vit B 1, 0.01 mg; Pantothenic acid, 5 mg; Nicotinic acid, 20 mg; Folic acid, 0.5 mg; Choline, 3 mg;
Mg, 56mg; Fe, 20mg; Cu, 10 mg; Zn, 50mg; Co, 125 mg; lodine, 0.8 mg.

Table 3. Proximate analysis of fishmeal and Cirina forda larva

Parameter Fishmeal Cirina forda
% Crude protein 62.76 29.64

% Crude fat 7.59 4.18

% Crude fibre 1.05 1.63

% Crude ash 16.57 3.75

% Dry matter 88.94 90.38
Gross energy (kcal/g) 3.176 2.834

Table 4: Performance characteristics of broiler chicks (starter phase)

Feed A Feed B Feed C SEM
Parameter 100% C. forda : 50% C. forda : 50% 0% C. forda : 100%

0% Fishmeal Fishmeal Fishmeal
Daily feed intake (kg)  0.1442° 0.1499° 0.1393°¢ 0.00
Initial body
weight(kg) 0.0107° 0.0111* 0.0084°¢

0.00

Mean weight gain 0.1625° 0.1575" 0.1175¢ 0.01
(kg

*means with the different superscript in the same row are significantly different from one another (p<0.05).

Table S: Performance characteristics of broiler chicks (finisher phase)

Feed A Feed B Feed C SEM
Parameter 100% C. forda : 50% C. forda : 50% 0% C. forda : 100%

0% Fishmeal Fishmeal Fishmeal
Daily feed intake (kg) 0.7385° 0.7392° 0.724° 0.00
Mean weight gain (kg)  1.6225° 1.5675° 1.3025° 0.05
Final body weight (kg) 2.29° 2.29° 1.62° 0.11

*means with the different superscript in the same row are significantly different from one another (p<0.05).
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Table 6. Effects of experimental diets on carcass quality, internal organs and offals of broiler chicks

Parameters FEED A FEED B FEED C SEM
100% C. forda : 50% C. forda: 0% C. forda: 100%
0% fishmeal 50% fishmeal fishmeal
Carcass
Dressed weight, g/bird 232.16" 224.55" 197.61° 5.13
Dressing percentage% 10.11° 11.39° 12.19° 0.30
Back,% Lw 14.89¢ 16.31° 17.45° 0.37
Thighs,% Lw 13.98¢ 15.34° 16.12° 0.31
Drumsticks, % LW 12.51¢ 13.83° 15.04* 0.37
Breast,% LW 15.96° 19.15° 22.83" 0.99
Wings,% LW 9.84° 11.48° 12.22° 0.35
Shank,% LW 5.35° 5.06° 5.90° 0.12
Live weight (g) 2295.24* 1972.09° 1620.3¢ 0.10
Visceral parts
Liver, % LW 0.57° 1.86° 1.96" 0.17
Kidney,% LW 0.057° 0.61° 0.61° 0.07
Spleen, % LW 0.011° 0.13° 0.156" 0.02
Gizzard,% LW 1.74° 3.37° 3.932° 0.25
Proventriculus, % LW 0.03¢ 0.46° 0.50? 0.06
Heart, % LW 0.038° 0.553" 0.556" 0.07
Lungs, % LW 0.054° 0.518° 0.719° 0.07
Offals
Head,% LW 2.87° 2.94° 2.51° 0.05
Neck, % LW 5.52° 6.99" 5.46° 0.19

*means with the different superscript in the same row are significantly different from one another (p<0.05).

III.  Results And Discussion

The nutritional compositions of the experimental diets compounded for the birds at the broiler and
finisher stages are presented in Tables land 2 respectively. The diets were compounded to provide 20-23%
Crude protein for the starter phase and 17-19.5% Crude protein for the finisher phase (Pfizer Nutrient Master
Plan, 1992). Likewise, the diets were compounded to contain energy levels of 2,600 kcal and 2,800 kcal for the
starter and finisher phases respectively (Moreson Feed Formulation Guide, 1998). From the two tables, it is
evident that the energy levels of the broiler starter and broiler finisher diets used in the present study conform to
compound standard diets for the starter and finisher stages.

The proximate composition of the Fish meal and Cirina forda meal is shown in Table 3. The crude
protein content of C. forda (29.64%) was lower than that of the fishmeal (62.76%), the insect larva recorded
superior values in crude fibre and dry matter contents. The crude protein at both starter and finisher stages met
specified nutritional requirements ( PNMP, 1992). However, the proximate composition of C. forda larva was
similar to those derived in other studies (Banjo et al., 2006). The lower values of the components obtained in
some cases might not be unconnected with the long period of purchase of the larva after its natural period of
occurrence in the field.

The effects of the formulated diets on growth parameters are presented in Tables 4 and 5. During the
starter phase (Table 4), only the birds fed with the control diet had significantly lower body weight as compared
to birds fed with 100% and 50% C. forda larva respectively (p<0.05).

The performance of broiler chicks at the finisher stage in terms of daily feed intake, mean weight gain
and final body weight is shown in Table 5. The performance of the birds in terms of mean body weight and the
final weight were significantly higher (p<0.05) in the feeds containing C. forda larva than those of the control (
Feed C). However, the final weight of the birds were similar for the birds fed with feeds containing 100% and
70% C. forda larva, thus probably indicating more efficient utilization of the insect larva at lower level of
inclusion.

The carcass, offals and organ characteristics of the birds are shown in Table 6. From the table, it is
evident that treatment effect in all the carcass characteristics measured were significant (p<0.05). In all the
parameters determined as carcass parameters, significant difference (p<0.05) was found. More specifically, it
was observed that, the dressing weight percentage and live-weights of birds fed with the three feeds showed
significant difference (p < 0.05); in all the feeds used for the birds, those fed with C. forda larva showed greater
values than corresponding values obtained in the control feed. It can be inferred that, the meat yield from birds
raised on this larva diets yielded higher edible meat than those fed with the control feed (Feed C). The results
conformed to the rule that for any profitable broiler feeding strategy, one of the major objectives is
maximization of final body weight (De Silva and Kalubowila, 2012).

The relative weights of seven visceral organs of broilers raised on Feed C were in all cases significantly
higher (P<0.05) than the values obtained for Feeds A and B (containing 100% and 70% C. forda larva). The
decrease in relative weights of the visceral organs was least in Feed A. It was observed that relative weights of
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the seven visceral organs of broilers decreasing with increase content of C. forda larva. A similar trend to this
was also observed in the performance characters of the broilers at both starter and finisher stages of the birds.
This observation agrees with the general observation that higher protein inclusion level in poultry diets
depresses growth (Ash and Petaia, 1992; Opara, 1996). Consequently, this investigation has revealed that, not
only are feeds compounded from C. forda larva acceptable and utilizable by broiler birds, lower inclusion levels
of the insect larva could be used at to obtain comparable level of performance as in conventional feeds.
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