EFFECT OF REPLACING BONE ASH WITH FRESH WATER SNAIL (Pila ampullacea)
SHELL ASH ON THE PERFORMANCE OF WEANER RABBITSH

Abstract

Twenty five [25) weaned male rabbits of mixed breeds were used to investigate the effect of

replacing bone ash with fresh water snail (Pila ampullacea) shell ash on the performance of
weaned rabbits. The experiment was conducted at the Teaching and Research Farm, University
of Agriculture, Makurdi, Benue State, Nigeria for a period of 12 weeks. The rabbits were
randomly assigned to the five dietary treatments and replicated five times giving a total of one
rabbit per replicate in a completely randomized design (CRD). Rabbits were raised intensively
in hutches of about 4ft x 4ft. Five experimental diets tagged T to Ts were formulated -such that

fresh water snail ](Pila ampullacea) shell ash replaced bone ash at 0%, 25%, 50%, 75% and

100%. Feed and water were served ad libitum. Bio sanitary and bio security measures were

strictly adhered ho.\ The study showed that the growth parameters were not affected (P=.05) by

can serve as a substitute for bone ash in weaned rabbits diet up to 100% without -compromising

their performances.
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INTRODUCTION

Animal protein consumption in Nigeria is about 7.4 g per capita/day [1], instead of the 28 g per
person per day recommended by khe [2]. The wide gap between the estimated protein

requirement and the actual protein consumed is as a result of poor nutritional situation in Nigeria
[3]. This indicates the need to intensify livestock production. Viable options need to be explored
and evaluated in order to achieve this objective [4]. The use of livestock species that are yet to
play a major role in animal production is among such alternative. Rabbit production has the

potentials of alleviating animal protein deficiency in Nigeria [5].
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The rabbit has great potentials and good attributes such as; fast growth rate, high efficiency in
converting forage to meat, short generation interval, high prolificacy, relatively low cost of
production, and high nutritional quality of rabbit meat which includes; low fat, sodium and
cholesterol levels. Rabbit meat contains about 20.8% of protein and its consumption is bereft of
cultural and religious biases [6].

There is an urgent need to explore the potentials of non-conventional calcium sources that do not
compete with human for food. One of such alternative feedstuff that is cheap, locally available,
less competitive with humans and livestock is the fresh water snail (Pila ampullacea) shells. \C

(Pila ampullacea) fin river Benue and its tributaries has been studied jpy [7]. The abundance of

fresh water snails is as a result of availability of food, shelter and oviposition sites along the said
river water body. One of the most successful methods of catching is hand picking done as a
community effort on regular basis. Snail shell is a mineral ingredient that contains about 98% of
calcium carbonate [8]. It is therefore a biological source of calcium that can be used in animal
feeding. Investigations have been done on the use of many sources of calcium such as gypsum,
limestone and oyster shell in layers and broilers diets [9] but there is a dearth information on the

use of snail shells especially fresh water snail ](Pila ampullacea) shells in animal feeds.

MATERIALS AND METHODS
Experimental Site

The experiment was conducted in the rabbitry unit at the Teaching and Research Farm, College
of Animal Science University of Agriculture Makurdi Benue State. Benue State lies within the
lower River Benue trough in the middle belt region of Nigeria. Its geographic coordinates are
longitude 7° 47” and 10° 0’ East. Latitude 6° 25’ and 8° 8’ Norﬂh[\lO]'

Source|gf Bone Ash

Bone ash was bought at God 4 us livestock consult, beside SRS junction, new bridge road, north
bank Makurdi.

Sources and Collection of Freshwater [Snail [(Pila ampullacea) [Shells
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Freshwater! snails are in abundance in River Benue and its tributaries. The test ingredient was

sourced locally at Gbajimba and lyeh in Guma Local Government Area and Makurdi metropolis,
the flesh is usually removed and the shells are thrown away by the consumers.

Processing of Fresh Water Snail ](Pila ampullacea) Shell

Fresh water snail (Pila ampullacea) shell \werel collected between the months of February and

March. The shells were thoroughly washed, dried and burnt for about 1 hour until they became
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whitish in appearance; they were then crushed into fine powder as shell ash and used in the diet.
The mineral composition of the shell was analyzed by the procedure of Association of Official
Analytical Chemists(AOAC) [11].

fl'able 1: \Mineral Composition of Fresh Water Snail (Pila Ampullacea) Shell Ash .

Parameter % composition
Ash 92.45
Calcium 41.60
Phosphorus 0.01

Pasa = Pila ampullacea shell ash

Experimental Design

A Completely Randomized Design (CRD) was used for this experiment. A total of twenty five
(25) weaned male rabbits of mixed breeds at five weeks of age with an initial average weight of

about 664.00 — 667.00g were obtained from Dagwom Farm, National Veterinary Research
Institute (NVRI) Vom, Jos Plateau State for the research. The rabbits were allowed for a
preliminary feeding period of seven days to enable them acclimatize after which they were

randomly assigned to five ](5) dietary treatments designated as Ty to Ts. Each of the dietary

treatments had five (5) [rabbits with each rabbit serving as a replicate.
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The rabbits were housed individually in the hutches and labeled according to the treatment and

enable it accommodate the feeders and drinkers). The initial weight of each rabbit was taken
before assigning them to one of the five dietary treatments. Prophylactic medication was given
against any infection before the commencement of the experiment. Each rabbit was observed
daily to ensure good health. A known quantity of diet that will ensure the birds feed ad-libitum
was served daily to each replicate, left over feed was weighed daily and quantity consumed was
determined by the difference. Fresh clean water was also provided every morning. The

experiment lasted for 12 weeks.
Experimental Diets

Five experimental diets were formulated tagged T, to T. T, served as a control diet. Fresh water
snail ](Pila ampullacea) shell ash replaced bone ash at 0%, 25%, 50%, 75% and 100%

respectively. T, containing 100% bone ash while Ts contained 100% fresh water snail \(Pila

ampullaceal) shell ash. These were mixed with other ingredients as presented in Table 2 below;

Table 2: Composition of Experimental Diets with Fresh Water Snail (Pila ampullacea) Shell

Ash as a Replacement for Bone Ash (%)
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Maize 30.00 30.00 30.00 30.00 30.00

Full fat soyabean ~ 20.00 20.00 20.00 20.00 20.00
Groundnut cake 12.00 12.00 12.00 12.00 12.00
Maize offal 14.00 14.00 14.00 14.00 14.00
Rice offal 20.05 20.05 20.05 20.05 20.05
Bone ash 3.00 2.25 1.50 0.75 0.00
Pasa 0.00 0.75 1.50 2.25 3.00
Methionine 0.20 0.20 0.20 0.20 0.20
Lysine 0.20 0.20 0.20 0.20 0.20
Table Salt 0.30 0.30 0.30 0.30 0.30
Vit/min. premix 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00

Analysed Nutrient:

(%).Crude protein 16.86 16.86 16.86 16.86 16.86
]M.E (Kcal/kg) 2637.10 2637.10 2637.10 2637.10 2637.10\
Note: Pasa = Pila ampullacea shell ash

Performance Parameters

The parameters evaluated during the trial include; Initial weight (g), Final body weight gain (),
Average daily feed intake (g), Average weekly weight gain (g), Feed efficiency and Protein
efficiency ratio.

Average Daily Feed Intake (ADFI) (g)

The rabbits in each treatment were fed weighed quantity of their group diets daily, feed intake
was determined by obtaining the differences between the quantity of feed offered and the left
over. Average daily feed intake was determined by dividing the total feed intake of the rabbits by

the number of the experimental day

ADFI = Total feed intake (g)
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No of days

Average Daily Weight Gain (ADWG) (g)

The initial weight of the rabbits was recorded and they were then weighed on daily basis,

therefore, the average daily body weight gain was determined using the formula below:

ADWSG = Final weight — Initial weight (q)
No. of days

Feed Efficiency (FE)

This was determined by dividing feed intake by the weight gain

FE = Feed intake (g)
Weight gained (g)

Final Body Weight (g)

The final body weight of the rabbits was determined by weighing the rabbits at the end of the

experiment, it was recorded in grams (g).
Protein Efficiency Ratio (PER)

The weight gain per unit of protein consumed was calculated using the formula below:

PER =Weight gained(qg)

Gram of protein taken

Statistical Analysis
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The data collected were subjected to one way Analysis of Variance (ANOVA) using Minitab

statistical software version [16[12]. The separation of means was effected using Duncan’s

Multiple Range Test (DMRT) as outline by [13].
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RESULTS AND DISCUSSION

The result of the proximate analysis of fresh water snail ](Pila ampullacea) shell ash is presented

in Table 2. It was observed that fresh water snail [(Pila ampullacea) shell ash contained high

percentages of ash (92.45%) and calcium (41.60%) but has negligible amount of phosphorus
(0.01%) when compared to bone ash. The result showed that fresh water snail (Pila ampullacea)
shell ash is a potential source of calcium in livestock feed.

The nutrient composition of the five experimental diets is shown lon Table 3. The findings

revealed that the proximate fractions were not different from each other significantly. The diets

were observed to have met the nutritional requirements for weaned rabbits across treatments.

The result of average daily feed intake was not significantly (P>0.05) affected by the dietary
treatments. The study recorded daily feed intake values of 84.95 — 90.32 g, which were generally
within the concentrate feed intake ranges of 61.08 to 133.9 g earlier reported for rabbits [16].

The high dietary inclusion levels of fresh water snail ](Pila ampullacea) shell ash did not affect

feed intake.

significantly (P>0.05) affected by the dietary treatments. The result indicated that fresh water

snail ](Pila ampullacea) bhell ash did not influence the final weight of the rabbits. This was in

line with the findings of ][15] who asserted that oyster shell and gypsum are sources of calcium

which aids metabolic activities and not principal nutrient for growth in broiler chickens.

The average daily body weight gain in this finding showed no significant differences (P>0.05)

agrees with [15] who reported that oyster shell and gypsum are sources of calcium which aids

metabolic activities and not principal nutrient for growth in broiler chickens. This study revealed

that fresh water snail ](Pila ampullacea) \shell ash did not influence the final weight and average

daily weight gain of rabbits.
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treatments|. Feedefficiency| values of 4.55 to 4.96 obtained in this study were higher than 2.63 to 4.00
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The protein fficiency ratio range of 0.99 to 1.7 obtained in the study did not show any significant difference (P>0.05) across the treatments. This indicated that fresh water

|snai| \(Pila ampullacea) shell ash is void of tannin which binds with protein and renders it |

unavailable as there was no negative effect on protein utilization. No mortality was recorded
during the experimental period indicating that no mineral toxicity was associated with fresh water
(Pila

ampullacea)/shell ash
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Table3: Performance of Weaned Rabbits Fed Fresh Water Snail (Pila Ampullacea)
Shell Ash.

Parameters

Ash as a replacement for Bone

Treatment levels
T, T, Ts Ty Ts SENV

(0%) (25% Pasa) (50% Pasa) (75% Pasa) (100% P:

Initial 667.00 666.10 665.11 664.00 665.00 L)

weight(g)

Final 2237.00 |2163.40 [2229.60 |2236.60 |2236.80 | 167.11%

weight(g)

ADWG 18.70 17.82 18.61 18.08 18.68 1.98"™

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

ADFI 85.33 88.33 90.32 85.14 84.95 4.68"™

FE 4.56 4.96 4.85 471 4.55 0.08"

PER 1.06 0.99 1.06 1.03 1.07 0.01"
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Mortality [ 0.00 0.00 0.00 0.00 0.00 0.00

It was recommended that supplemental levels of Phosphorus be
included in weaned rabbit’s diet
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ADWG=Average daily weight gain; ADFI= Average daily feed intake

P E R = P r o t e i n e f f i c¢c i e n c¢c vy

CONCLUSION AND RECOMMENDATIONS

C 0 n C | u S i 0 n

There were no significant (P=.05) differences across dietary treatments in all the

performance parameters investigated. It is therefore concluded that fresh water snail

shell ash can replace bone ash up to 100% without any adverse effect on

the performance of weaned rababits.

E T H | C A L A P P R (@) vV A L

“All authors hereby declare that "Principles of laboratory animal care"
(NIH publication No. 85-23, revised 1985) were followed, as well as
specific national laws where applicable. All experiments have been
examined and approved by the appropriate ethics committee”
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