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ABSTRACT

Ever-increasing trends in the human population warrant having nutritional security, economic sustainability and food
adequacy. Thus, this study aimed at determining the herbage yield of Hydroponic Yellow Maize Fodder (HYMF) as well as its
impact on growth performance, carcass characteristic and organ proportion of weaner rabbit. Maize seeds procured from
Ubani market were cleaned, sterilized using hydrogen peroxide and soaked in clean water for 4hrs before planting in a nutrient
solution. A total number of eighteen weaned rabbits were distributed into 3 treatments of 6 animals per treatment and
replicated three times with 2 animals per replicate in a Completely Randomized Design (CRD). The animals were placed on
three different diets (T1: 100% concentrate, T2: 50% concentrate and 50% HYMF and T3: 100% HYMF). The experiment
lasted for 42 days. The result of the study showed that the herbage yield of HYMF was 306%. The final and total body weight
gain of rabbits in T1 was significantly (P<0.05) higher than rabbits in T3. Rabbits on T1 had significantly (P<0.05) higher
values in all the parameters with exception of backcut and % dressed weight in comparison to other treatments in both the
carcass characteristics and organ proportions. It was concluded that Hydroponic Yellow Maize Fodder in high (100%)

inclusion levels is not favourable in weaner rabbit, but have a very high herbage yield.
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INTRODUCTION

Hydroponic farming is a type of agriculture that involves
growing plants without soil, using nutrient-rich water
solutions instead. The practice has gained popularity in
recent years due to its potential for higher crop yields, more
efficient use of resources, and year-round crop production.
The controlled use of water makes hydroponics an ideal
solution not only for arid regions but also for reducing water
consumption generally, presenting a cultivation method that
responds to the concern for effectively securing water
resources. Hence, livestock farmers are exploring
unconventional methods such as hydroponically grown
fodders for livestock nutrition (Jemimah et al., 2015). A
plant’s growth rate in hydroponic cultivation is 30-50%
faster than in soil cultivation, for example, the growth rate of
lettuce via hydroponics is 11 times higher than via
conventional cultivation (Kide et al., 2015). Food production
via hydroponic methods is a well-known technique and its
application is increasing worldwide (Hickman, 2021)
ensuring higher quantities in a shorter crop cycle and high-

quality, high-nutritional-value products. This phenomenon
has resulted from ever-increasing production, which has
allowed the development of crop diversification and higher
profits for producers (Borges et al., 2022). This fact is
important because it represents economic efficiency, which
is the central goal of livestock farmers (Zhang et al., 2013).
There is need to harness these good qualities of hydroponics
fodder in animal agriculture with the aim of producing cost
efficient animal protein. The ever increasing growth rate in
the human population in under-developed countries leading
to increasing demand of animal protein especially meat, calls
for urgent attention to produce more meat. Rabbit meat is a
meat that readily comes to mind because it has many
production advantages, such as high prolificacy, rapid
growth rate and a short generational interval, conversion of
low-cost fibre-rich forages and organic wastes in to energy
and useful nutrients and with less competition for feed with
human and monogastric animals (Evans et al. 2023).

The aim of this experiment was to evaluate the herbage yield
of hydroponic yellow maize fodder and the effects on growth
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performance, carcass yield and organ proportion on weaner
rabbits.

MATERIALS AND METHODS

EXPERIMENTAL SITE

The study was carried out at the Rabbitry unit of the
Teaching and Research Farm of Michael Okpara University
of Agriculture, Umudike, Abia State, Nigeria. The area falls
within the Tropical rain forest zone, it is located at latitude
05° 21’ N and longitude 07° 33" E, its elevation is about 112
m above sea level. It has an average Rainfall of about 1777 —
2000 mm/annum, Relative Humidity of about 50-90% and a
monthly temperature range of 17-36°C. (NRCRI, 2023).
Hydroponics Yellow Maize Fodder Production

Maize seeds were purchased in an open market in Umuabhia,
Abia State. They were thoroughly examined before purchase,
cleaned from debris and other foreign materials thereafter
germination test was carried out to check for viability. Clean
seeds were then washed, sterilized in hydrogen peroxide
solution and soaked in water for 4 hours and it was incubated
for two days before distribution in trays. The seed trays were
laid in a well-ventilated room suspended from the ground.
The seeds were grown in a nutrient solution (Di-grow grains)
which was conducted under natural illumination in a growth
chamber. The growing stage last for 7 days. Seeds of the
grain were placed in the planting trays with seeding rate of
1.5kg of the grains /tray. Trays were irrigated manually with
organic hydroponic nutrient solution twice a day (7:30 am
and 5:30 pm) at a fixed rate of 250 ml/tray/day using a spray
gun for about 30 seconds. Drained water were collected in
plastic containers which were placed under planting trays
and measured. The trays were kept in a cool and well
illuminated environment for 7 days. The harvested maize
hydroponic fodder was wilted over night before feeding it to
the rabbits.

EXPERIMENTAL ANIMALS

The experimental animals were sourced from Rabbit farmers
within Umuahia, Abia State, Nigeria. The eight weeks old
mixed breed rabbits were moved into cages which were
raised to about 20 cm above the ground. A total of eighteen
animals were allotted into three treatment groups of 6
animals per treatment and replicated thrice with 2 animals
per replicate. The cages were provided with wire mesh floor
which permit faeces and urine to drop. The animals were
allowed one week acclimatization period. The animals were
provided with a feeder and drinker in each cage
compartment. Each drinker was attached to the wire mesh to
prevent wastage and wetting of the feed. The rabbits were
weighed to know the initial weight at the onset and the end
of the feeding trial which lasted for six (6) weeks.

EXPERIMENTAL DIET

Table 1 shows the composition of concentrate diet. Rabbits
in T1 was fed with the concentrate only, T2 rabbit had 50%
concentrate and 50% HYMF while T3 rabbits were fed
100% HYMF.

DATA COLLECTION

Herbage yield of hydroponics maize fodder

The weight of the seeds and the soaking weight (incubation)
were recorded. The sprout weight was taken at the second
day. The sprout yield was also measured before wilting to
feed the animals.

GROWTH PERFORMANCE PARAMETERS

Initial weights of the rabbits were taken before they were
assigned into different treatments using a digital sensitive
scale of about 10 kg capacity. The weights of the animals
were recorded weekly until the end of the experiment as
follows;

Table I: Composition of concentrate diet

Ingredients Quantity (%)
Maize 36.70
SBM 11.00
PKC 3.30
Wheat Offal 41.25
Bone Meal 7.00
Salt 0.50
*Vitamin/Mineral Premix 0.25
Total 100.00
Calculated Analysis

M.E (Kcal/kg) 2500.00
Crude Protein 15.00

*Vitamin/Mineral premix (2.5kg) contains: Vit. A
(12,500,000 1.U), Vit. D3 (2,500,000 1.U), Vit. E (40,000
mg), Vit. K3 (2,000 mg), Vit. B1 (3,000 mg), Vit. B2
(5,500 mg), Niacin (55,000 mg), Calcium Pantothenate
(11,500 mg), Vit. B6 (5,000 mg), Vit. B12 (25 mg),
Choline Chloride (500,000 mg), Folic Acid (1,000 mg),
Biotin (80 mg), Manganese (120,000 mg), Iron (100,000),
Zinc (80,000 mg), Copper (8,500 mg), lodine (1,500 mg),
Cobalt (300 mg), Selenium (120 mg), Anti-Oxidant
(120,000 mg).

MHF — Maize Hydroponics Fodder, SBM — Soya Bean
Meal, PKC — Palm Kernel Meal

o Weight gain = final weight — initial weight

e Average daily weight gain =
weight gain

no.of animals xno.of days

174



Adedokun et al. 2024

Journal of Sustainable Veterinary & Allied Sciences Vol 6 Issue 2

e Feed intake =quantity of feed given — quantity left

over
feed intake

no.of animals X no.of days

e Feed Conversion Ratio (FCR) = %

e Final body weight gain was recorded at the end of
the experiment.

e Percentage mortality was recorded as number of
dead animals divided by total number of animals
stocked multiplied by 100.

CARCASS CHARACTERISTICS AND ORGAN
PROPORTION

At the end of the feeding trial, final live weight of the rabbits
were taken. Three rabbits per treatment (one per replicate)
were fasted for 16 hours but offered water prior to
slaughtering. The rabbit was rendered unconscious by a
quick blow on the skull behind the ears before using knife to
cut the head off. The rabbits per treatment weighing close to
the treatment group average were selected for carcass
characteristics and organ weight evaluation. Evisceration
was done by first cutting the head between the zygomatic
arches and the atlas. A cut was made down the breast plate
through the abdomen to the pelvis. The anus was cut round
and retracted together with the trachea and esophagus. The
esophagus was cut round at the distal end to separate it from
the diaphragm. The lungs and the trachea were removed
intact and weighed while the gastro intestinal tract (GIT) was
removed and weighed. Thereafter, the organs (liver, kidney,
spleen, heart and the lungs) and cut parts were separated,
weighed and expressed as a percentage of the live weight
according to procedure enunciated by Ojewola and Longe
(1999).

STATISTICAL ANALYSIS

The data collected were analyzed using one-way Analysis of
Variance (ANOVA) by Steel and Torrie (1980). The mean
separation for significant effect (p<0.05) was done using
Duncan’s Multiple Range Test Separation (Duncan, 1955).
The statistical model is as follows;

Yi=ptTitej)

Where;

Y;; = Single Observation

p = Overall Mean

T,; = Effect of Treatments

Eij = Random Error, ~ iind (0, 52)

e Average daily feed intake =

RESULTS

In Table Il, the herbage yield of yellow maize hydroponic
fodders showed that there was about 306% increase from the
weight of seeds. The seed weight was 800g while the sprout

yield was 2450g as shown in table 11. The percentage yield is
2450 divided by 800 multiplied by 100 will give 306%.

Table 11: Herbage yield of Hydroponics Yellow Maize
Fodder

Parameters Seed Weight of Sprout  Sprout
weight  Incubated  weight yield
(9 seed (9) (9 (9)

HYMF 800 1600 2000 2450

HYMF = Hydroponics Yellow Maize Fodder.

The proximate composition of experimental diets are shown
in Table Ill. There were no significant (P<0.05) differences
in all the proximate parameters considered across the diets.
The crude protein decreased with the inclusion of the
hydroponic fodder but the protein requirement was still met.
This trend was observed in all the parameters except crude
fibre which increased with inclusion of 50% and 100%
HYMF.

The proximate composition contents in table 11 showed that
the nutrient composition was rich enough to take care of the
nutritional requirements of rabbits.

The growth performance of weaner rabbits fed diets
containing Hydroponics Yellow Maize fodder is revealed in
Table IV. The final weight and body weight gain of rabbits
from T1 to T3 had the same trend, as the level of HYMF
inclusion increased their values deceased significantly
(P<0.05). The same trend was equally observed for total feed
intake and average daily feed intake of rabbits fed the
treatment diets, with rabbits on treatments T2 being
significantly different from rabbits on T3 but both were
similar to rabbits on treatment T1. The rabbits on T1 (8.17)

Table I11: Proximate composition of experimental diet

Parameters Tl (0% T2 (50% T3 (100%
HYMF) HYMF) HYMF)

Dry Matter (%) 92.43 85.71 78.48

Crude Protein (%) 12.36 11.45 10.57

Crude Fibre (%) 4.68 6.28 7.82

Ether Extract (%) 1.21 1.06 0.82

Ash (%) 15.64 9.21 3.12

Nitrogen Free 58.54 57.71 56.15

Extract (%)

Metabolizable 2434.41 2416.60 2370.24

Energy (Kcal/kg)

MHF = Maize Hydroponics Fodder
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Table 1V: Growth performance of Weaner Rabbit fed
diets containing Hydroponics Yellow Maize Fodder

Parameters T1 (0% T2 (50% T3 SEM
HYMF)  HYMF)  (100%
HYMF)

Initial 450.00 450.00 450.00 0.00
weight(g)

Final 1200.00°  891.67° 600.00°  91.71
weight(g)

Total Body 750.00% 441.67° 150.00°  91.71
weight

gain(g)

Average 46.33 48.35 33.87 3.43
daily weight

gain(g)

Total feed 3300.00®° 3650.00°  2230.00° 0.29
intake(g)

Average 39.30% 43.45° 26.02° 3.49
daily  feed

intake(g)

FCR 8.17° 9.70° 15.70° 1.06
%Mortality 50.00° 16.67° 83.33° 11.79

®means within a row having different superscripts are

significantly different (P<0.05); MHF = Maize Hydroponics
Fodder; FCR =Feed Conversion Ratio; SEM = Standard
Error of Mean

had the best feed conversion ratio and the worst was from
rabbits on treatment T3 (15.7). More deaths occurred from
rabbits on T3 followed by those on T1 and least deaths
occurred from rabbits on T2. There was no particular order.
The carcass characteristics is as shown in Table V. There
were significant differences in (P<0.05) some the parameters
measured. The Final weight, Fur and Defured weights and
Dressed weight of rabbits in both T1and T2 were similar, but
statistically different (P<0.05) from rabbits in T3.

The thigh and the % dressed weight of rabbits differed
(P<0.05) significantly across the treatments. Rabbits on
treatment T2 had the highest values of thigh and the %
dressed weight (8.67 and 46.67) while rabbits on followed
T1 with the values (8.20 and 41.67) respectively. There were
significant (P<0.05) differences in the backcut of rabbits fed
the treatment diets. The rabbits on treatment T1 had 14.80%
of the live weight while treatment T2 had 12.61% and rabbits
on treatment T3 were similar to both of rabbits on treatments
T1 and T2. Loins, shoulder, Forearm and rack of rabbits fed
the treatment diets had no significant (P>0.05) differences
across the treatments.

Table VI shows the Organ proportion of Rabbit fed Yellow
Maize Hydroponic fodder. Significant differences (P<0.05)
were observed in the liver of rabbits fed T1 (41.67) and that

Table V: Carcass Characteristics of Rabbit fed diets
containing Hydroponics Yellow Maize Fodder

PARAMETERS T1 (0% T2 T3 SEM
HYMF) (50% (100%
HYMF) HYMF)
Final weight (g)  1200.00° 1000.00° 600° 94.66
Fur weight(g) 116.67° 116.67* 35.33" 15.17
Defured 966.67*  816.67%  400.00° 91.00
weight(g)
Dressed 500.00°  466.67% 200.00° 49.91
weight(g)
Thigh (%) 8.20° 8.67° 0.36
6.33°
Loin (%) 2.81 3.30 3.33 0.28
Shoulder (%) 3.67 3.60 2.67 0.33
Forearm (%) 2.89 2.93 2.67 0.29
Rack (%0) 6.53 6.10 4.67 0.40
Backcut (%) 12.61°  14.80°  13.00° 0.4
% Dressed 41.67°  46.67*  33.33° 197
weight
¥ means within a row having different superscripts are
significantly  different (P<0.05); MHF = Maize

Hydroponics Fodder; SEM= Standard Error of Mean

of T3 (19.00) but similar to T2 (32.33), T2 and T3 were
equally similar.

Significant differences (P<0.05) were also observed in small
intestine, large intestine and head of the rabbits where rabbits
on T1 (191.00, 150.67 and 108.33 respectively) were higher
than other treatment with T3 (120.00, 92.00 and 76.00) being
the lowest among the three treatments.

DISCUSSION

This showed that hydroponics has the ability to sustain
livestock production due to its fast growth as it also require
less space and time for development. Naik et al. (2013) and
Adekeye et al. (2020) had reported fresh fodder weight of
3.94-4.66kg/tray when 2kg of maize and wheat seeds were
used. It was observed that there was increase in leaf
development as compared to less root development as this
would discourage mould growth as reported by Naik et al.
(2013).

The findings of this work is in consonance with the result of
Chakravarthi et al. (2020) who reported that the final body
weight and weight gain decreased as the level of hydroponics
fed increased. Mohsen et al. (2015) reported that inclusion of
hydroponics barley at 30% in rabbit diet had no adverse
effect on final live body weight and total and daily weight
gain, this disagreed with the findings of this study. In a study
by Kamran et al. (2016), they reported that supplementation
of forage base diets with low level of concentrate (50 %
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Table VI: Organ proportion of Rabbit fed diets
containing Hydroponics Yellow Maize Fodder

Parameters T1 (0% T2 (50% T3 SEM

MHF) MHF) (100%

MHF)

LUNGS (%)  11.00 10.33 7.00 0.84
KIDNEY (%) 7.33 7.00 7.00 0.11
LIVER (%)  41.67° 32.33*  19.00° 3.92
HEART (%)  2.33 2.67 2.00 0.17
SPLEEN (%) 1.00 1.00 1.00 0.00
SMALL 191.00°  154.33%  120.00° 14.13
INTESTINE
9
LARGE 150.67°  120.00°  92.00° 9.10
INTESTINE
(9
HEAD (g) 108.33*  105.00°  76.00° 5.41

¥ means within a row having different superscripts are

significantly different (P<0.05); MHF = Maize Hydroponics
Fodder; SEM= Standard Error of Mean

forage and 50 % concentrate) increased body weight gain
and improved feed conversion efficiency. Another study
stated that the highest live body weight, weight increase, and
feed conversion ratio were achieved by rabbits fed fresh
hydroponic barley fodder (Abouelezz and Hussein, 2017).
The observations of all these researchers are not in
agreement with the results of this experiment. This could be
because the lower feed conversion efficiency and growth rate
in rabbits due to the consumption of sole forage diet in the
absence of concentrate could be related to the depressant
effect on the hind gut fermentation due to the poor amino
acid profile.

This implies that 100% Hydroponics Maize Fodder have
adverse effect on the carcass weight of rabbits. The findings
in this study disagrees with Mohsen et al. (2015) who
reported that there were insignificant difference in the
slaughter, carcass weight and dressing percentages when
hydroponically grown sprouted barley grains was fed to
weaner rabbits. Morales et al (2009) also concluded that
feeding barley hydroponic to growing rabbits impaired their
growth hence the carcass quality. Carcass characteristics
were used to determine carcass yield. This is in consonance
with the result of this experiment. This could be the reason
why rabbits on T3 100% HYMF died more than any other
treatment.

The result of this study indicates that the inclusion of
Hydroponic Yellow Maize Fodder negatively affected the
organ proportion, most especially the liver, small intestine,
large intestine and the head. The result of this study did not
agree with the findings of Mohsen et al. (2015), who

reported that the weights and percentages of organs and
offals were insignificantly affected by sprouted barley
grains.

CONCLUSION

From the findings of this study, it could be concluded that
feeding concentrate is still beneficial than a mixture or sole
hydroponic fodder because the final body weight gain, final
weight and the feed conversion ratio of rabbits on 100%
concentrate was the best. Since the rabbits fed 100%
concentrate had the best performance, rabbits can be raised
solely on concentrate without hydroponic fodder and is
therefore recommended.
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