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rabbits to replace maize at 0, 10, 20 and 30% !mu’q in i t;ii_;irrbgch’q’us* (1 8% ci"'zﬁ-;'?déﬁ pm{a zri}‘dtezs
for 56 days in'a 2% factorial experiment. The 3 09% Fitision vl of DPPidepiessed (PP« 0.05)
rheﬁnal weight gain, dally wezghz gdthc ‘and feed conversion efficiericy: Ripe-or uhFipe DPP had
no' significant (P < ‘O.‘"Oﬁ)"éj‘féél“_{)h":ff_iéf}i’é}formancc parameters except fedd Trtike SR was
improved (P< 0.05). The interacilon between ripe orunripe.DRP and inclusion, levels:significantly.:

(P < 0.05) affected weight gain and, 2ed conversion efficiency.. Inclusion.of DPP depressed.(P <

0.05) dressing percentage and lumbar. and limbs weights while the viscerg, weight was incregsed.

Ripeness the plantain peels had no significant effect (P.<.0.05) on.the- carcass.yield: There was

also increase: in. profit margin expressed.in terms of feed cost/ kg liveweight gain pgafzth:: gfn_'fc.lyisi,qn of

plantain peel in the diet. The results of this study showed that ripeness slightly {mp)‘oyed the
nutritive value of DPP which can be included at 20% in weaned rabbits’ diet to replace. maize.
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Great emphasis, continues {0 he placed on
 alternative ‘ """ the.pulp; of plantain, They estimated.a higher

research into the u_'sé"_'o f_@'liﬁifﬁaéﬁ&é;feedﬁtyﬂfs -
livestock production, more so with the ever
increasing price of maize, the main energy
source in livestock feeds. Agro by-products and

wastes have been identifiedtas altérnative.:

feedstiffs and dan form a major sotirce:of energy
in animal fedds (Fanimo, 1991). o577
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Mo sohygrstaphent 3 g S A nl iy
piaain (i, piradigiaca) pil
imporiant source of carbohydriie to man. “The
dry matter (DM consists, mainly of starch most
of which is found inthe peel (Ketiku, 1973).
Seventy-two percent of this.starch is. converted
to simple sugars (glucose and fructose) on

ripening (Ketikis, 1973). ~Orisuaru-and 1zonfuo-

‘an

(1988) reported that niittiénts ‘and minerals
increased during ripening, both in the ppeland.:

amount of nutrients in the peel than in.the:pulp
at all stages of ripening. Oyenuga, (1968)
stressed that ripe plantain peel is more readily
dijgested than BRéch peels: Omole &t {2004
réported ‘he composttion of rige plafitaist peel

to'bi& (% in DM): 7:§2-chudeé proteits; 5 8 Péfude

<

_ fibre, 1.24 ether extract;?5.:62 “ash® and“65.4

nitrogen frse sextragt while the, dry matier, was
10,1 %f“x"sh»basmﬁ,'ﬂu“rs f63ie4dd GO
Keéfik (1973 and Kdeolay 1988} reponed that
dricd plantain ‘peeks \Gal ¥Eplacé thdizc"in' the
diet of rabbits withbut affeétifiPtiéirefficiency
of growih.. Dairg, et Sk (A28, obgeryed ithake
there +is -OPLmumy; Produstion, Nithz>%
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replacement value of plantain peels for maize on

layers performance. Fanimo et al. (1999) reported
that DPP could be included in broiler diet up to
15% while ripeness improved the performance
of the birds. Plantain peel has been used
successfully for snail production (Omole er /.,
2004). The objective of this experiment was to
determine the effects of dried ripe or unripe
plantain peel meal as replacement for maize on
the performance and carcass characteristics of
weaned rabbits.

Materials and Methods

Experimental site

The study was carried out in the College of
Animal Science and Livestock Production Farm,
University of Agriculture, Abeokuta, Nigeria
(latitude 7°5.5°N, longitude 3°11.2°E, altitude
76 MASL) situated in the Rain Forest vegetation
zone. The area has a humid climate with mean
annual rainfall and temperature of 1037mm and
34.7°C, respectively. Relative humidity average
82% throughout the year.

Diets

Plantain peels collected 24 hrs after peeling
from a plantain chip factory in Lagos, were sun-
dried for five days and ground in a hammer mill.
Samples of the dried plantain peel meal were
analysed for proximate chemical composition
(AOAC, 1990). Based on the results of the
chemical analysis, seven weaned rabbit
experimental diets were formulated such that
unripe (green) and rlpe plantam peel meal were

Table 1 Proxmiate composmon of dried plantam peels (g kg

L e e ey w—— ]
included at 0, 10, 20, and 30% to replace maize.

The composition of the DPP is shown in Table 1
while that of the diets is shown in Table 2. The
experiment was a 2 x 4 factorial experiment with
two levels of ripeness (ripe and unripe) and four
inclusion levels (0, 10, 20 and 30%). Feed was
supplied as mash and water was available ad
libitum.
Animals
A total of 63 six-week-old weaner rabbits (New
Zealand White x Flemish Giant) with a mean
initial weight of 0.58 kg, were randomly
assigned to seven dietary treatments (Table 2)
on the basis of initial weight and sex. There
were nine rabbits per treatment. Each treatment
was replicated thrice and each replicate group
of three rabbits were housed in a hutch of 180 x
45 x 45 cm. Rabbit weight and feed
consumption were recorded weekly. The
experiment lasted eight weeks. At the end of the
trial, three animals per treatment (one per
replicate) were weighed, slaughtered, and their
viscera removed. The weights of liver, heart,
kidneys, and cut parts were determmed
Chemical analysis

The proximate composition of the plantain peels
and diets were determined by the AOAC ¢ 990)
while the gross energy of combustion was as
described by Harris (1970). Mineral analysis
was according to Grueling (1966).
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Statistical analysis

The results of all the parameters were subjected
to a 2 X 4 factorial analysis. The analysis of
variance was conducted according to the method
ofSnedecor and Cochran (1978) while Duncan’s

differences among means.

Results

Ripe DPP increased (P < 0.05) the feed intake of
the rabbits (Table 3). Total replacement of maize
with dried plantain peels (30% inclusion level)
significantly (P < 0.05) depressed weight gain
and increased the feed: gain ratio.

Ripeness of DPP had no significant (P> 0.05)
effect on carcass characteristics of the rabbits
(Table 4). Carcass drossing percentage
increased (P < 0.05) with increased iuclusion

fevel o - rigid plantain peels. inclusion of DPP
% D

in the dief o weizg maize lowered (P < 01.05)
the veigh of the tumbar region, and Hnd aad

ferelimbs while it increased (P =< G.05% the
viscera weight. The interaction hetwecs
inclusion level and ripeness significantly (P <
0.03) affected body weight changes. doily
weight gain, feed:gain ratio, dressing percin
viscera, lumbar region, forelimbs and hindimbs
weights.

Table 2: Fornulation and composition of dried plantain peel (DPP) dicts (g kg Iy

Level of dried plantain peel in diets (%)

0 i0 20 30

Diet Unripe  Ripe Unripe Ripe Unripe Ripe
Maize 300 200 200 100 100 - .
Dried plantain peel - 100 100 200 200 300 300
Full-fat soybean 150 150 150 150 150 150 150
Palm kernel meal 100 100 100 100 100 100 100
Dried brewer’s grain 430 430 430 430 430 430 430
Bone meal 12.5 12.5 12:5 125 125 125 125
Oyster shell 2.5 2.5 25 25 2.5 2.5 2.5
Salt 2:5 2:3 2.5 25 28 2.5 2.5
Premix' 2.5 2.5 2.5 25 25 25 03
Chemical analysis

(Fresh weight basis)

Dry matter 906.0 867.0 865.0 897.0 800.0 891.0 898.0
Crude protein 178.5 178.6 180.0 1816 180.6 1826 1814
Ether extract 79.6 80.5 84.6 9.8 994 1095 1102
Crude fibre 123.6 126.4 130.5 139.5 1255 1321 1395

16.1

16.5

16.6

16.5

163 163

'Supplied per kilogramme of diet: Vitamin A, 10,000 IU; D;, 2,000 IU; B,. 0.75 & B, 5 g; Nicatinic acid, 25 g;
Calcium, 0.05 g; Pantothenate, 12.5 g By, 0.015 g; K3, 2.5 g; E, 25 g Biotin, 0.050 g; Folic acid, 1 g; Choline

chloride, 250 g; Cobalt, 0.400 g; Copper, 8 g; Manganese, 64 g; Iron, 32 g; Zn, 40 g; lodine, 0.8 g; Flavomycin, 1,000

g; Spiramycin. 5 g; DL-Methionine, 50 g; Selenium, 0.6 g; Lysine, 120 g; BHT, 5 g
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Table 3: The effects of dried plantain peels (DPP) on rabbit performance.

Fanimo and Oduronbi

Diets 2 3 4 5 6 7
DPP inclusion (%) 0 10 10 20 20 30 30 SEM DPP  inclusion  level (%) SEM  Level ripene SEM
Level of ripeness’ of ss
U R U R U R 0 10 20 30 R U
Tnitial weight (kg) 058 059 059 0358 058 058 0358 005 058 059 058 058 002 058 058 000
Final weight (kg) £.38 .48 148 137 1.39 1.18 1206 006 138 148 138 119 004 136 i34 001
Body weight 850  890°  890°  790°  810°  650° 690"  19.80  850° 890" 800° 670" 1298 7967 7767 106
changes (g)
Weight gair (g/d) 15.18"  15.89° 1589 141" 1446°  1l61" 123" 022 1518 1589 1429 1197 068 14.22 13.87 0.7t
Feed intake {g/d) 6183 6067 6282 6i.t6 6318 6370 6539 130 6188 6173 6217 6455 033 379 6184  0.34
Feed:gain ratio 4080 38" 395" 438 4370 547 53¢ 034 408" 389" 438 539 024 454 4.56 0.0
'U, unripe; R, ripe
“*Means followed by the same superscripts are not significant (P>0.05)
Table 4: Carcass vield (% liveweight) of rabbits fed plantain peels
Diets i 2 3 4 5 6 7
DPP inclusion (%6} 0 10 10 20 20 30 30 SEM  DPP inclusion level (%) SEM  Level ripene  SEM
Ll of tipenass! af S
U R U R U R 0 10 20 30 R U
Live weight () 1100 1100 1050 1200 1200 {000 1000 2027 {100 3075 1200 1000 2035 1100 1083 632
Dressing (%) 68.18  59.09" 6109 6250 6333 5600 5500 13 6818 60.50° 6292 5550 099 5919 6008 006
H] i E] 4 a i3 <
Viscera 2273 3182  3000° 2947 2917 3500 3500 520 2273 3091" 2937 3500 123 3139 213% 002
b a a a ) b 3 u
Lumbar region 909" 636"  800° 667 750°  600°  500° 034 909 7.8 709" 650" 030 634 683 002
Head 909 864 1000 917 833 850 1000 043 909 932 875 925 017 877 944 020
Hindlimbs 1636 1264" 1300 1333 1230 1195 1200 062 16.36  12.82" 1272 1198 048 1264 1237 002
a h b g " a b b
Forelunbs 909" 627"  800° 667" 667" 620" 800" 01l 909 744" 667" 710 021 638 756 013
Breast 455 327 4.00 350 392 331 300 042 455 364 371 316 009 336 392 003
Liver 328 345 3.10 329 301 29 279 006 328 328 315 285 004 321 297 004
Kidney 080 082 0.75 0.83 073 071 070 010 08 079 078 072 070 079 073 003
Heart 109 0.84 0.78 100 092 079 076 005 109 08l 096 078 010 088 082 003

"1, unripe: R, ripe

“PMeans followed by the same superscripts are not significant (P>0.05)
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lantain peels for rabbits

Ripe and unripe

Table 5: Cosi- ~enefits analysis of feeding dried plantain peels to rabbits

DPP inclusion u 10 10 20 20 30 SE Dpp  iwclsion  jevel (%) SEM SEM
(%) 8 R 1 R R M 0 10 20 30 R U

Level of )

:wm_.amm_.i.! I i S

Cost of teed 23 3¢ 2849 253 217 - 325 289 253 2.7 - 253 253 -
{Pkyg)

Feed intuke 340 340 AR 3.60 0.22 347 346 348 361 0.20 357 3.46° 0.16
(ke)

Cast of feed il yalst uR 267 i 37 74 42 230 11245 100,007 89.03¢ 78 .45° 1.06 924" o 83.09° 101
consurmued (M)

Fewd cos LA 2 S0 4.06 13229 112.35° £11.32° 119.15" 366 113.32 112.3% 0.06
weight gain (be)

Feed cost - 14.19 23:.90 33.03 - - 1246 23.41 34.01 - “31.62 37.98 -
savIigs ()

TU, unripe: R. ripe
st ednfeans followed by the same superscripts are not significant 1

13



Fanimo and Oduronbi

W

Discussion

The chemical composition of the dried plantain
peels (Table 1) compared favorably with maize
except in the crude fibre and ether extract. This
is similar to the findings of Ketiku (1973).
Plantain peel was higher than maize in Ca and
P. The ripe DPP was higher than the unripe
(green) DPP in all the nutrients except crude
protein. This agrees with the finding of Omaru
and Izonfuo (1988) that nutrients and minerals
of plantain peel increased during ripening.

The inclusion at 30% dietary level of DPP
significantly reduced weight gain and feed
efficiency while feed intake increased with levels
of DPP in the diets. Plantain peel is relatively
fibrous and this could be responsible for
depression in the weight gain as fibre impaired
digestion and absorption of nutrients (Fernandez
and Jorgensen, 1986). Also presence of tannin
could possibly reduce nutrient digestibility at
high levels (Bate-Smith, 1973; Kumar and
Singh, 1984). The increased (P>0.05) feed intake
with increased level of DPP in the diets revealed
the dilution effect of fibrous feedstuff on diets.
Fibre increases the bulkiness of a diet and limits
the weight of feed eaten by birds, thereby
imposing a physical limitation upon the intake
of digestible nutrients

Ripe DPP improved (P<0.05) the feed intake.
This collaborate earlier finding by Fanimo et a/
(1999). This may have been due to the high
proportion of simple sugars in the ripe peel
thereby improving the palatability (Ketiku,
1973), higher nutrients and minerals (Omuaru
and lzonfuo, 1988).

The lower dressing percentage with increased
inclusion level may be due to the high viscera
weigilt at these levels. The control diet with the
least viscera weight had the highest dressing
percentage. The non-significant difference
between the organ weights indicated that the
inclusion level of DPP, ripe or unripe had very
little effect on the weight gain of these organs.

— =

Similar result was reported by Fanimo ef al.
(1999) for broilers when DPP was fed. This can
be explained by the findings of Hight and Barton
(1965) that in goats, the heart being a vital
organ, attained most of its mature weight during
development of the foetus.

The inclusion of DPP in the diets led to a reduc-
tion in the cost of feed (Table 5). Also, the cost
of feed consumed decreased as expected since
DPP which is a waste replaced the more expen-
sive maize. There was also increase in profit
margin expressed in terms of feed cost/ kg

~ liveweight gain and feed cost savings with in-

creasing inclusion level of plantain peel in the
diet. This is similar to the finding of Tewe

(1983).

The overall results of the present study indicated
that ripening slightly improved the putritive
value of DPP for weaned rabbit and that DPP
(ripe or unripe) can repiace maize at a level of
66% (20% inclusion level) in the diets of
weaned rabbits without significantly affecting
their performance and carcass characteristics.
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