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ABSTRACT

This study evaluated the effects of two water sources on the growth performance and nutritional
composition of two hydroponically grown maize varieties. The experiment followed a 2 x 2 x 2 factorial
arrangement in a completely randomized design (CRD) consisting of two sources of water (tap water
and fishpond water), two varieties of maize seeds (OBA 2000 and local white maize), and two harvesting
regimes (8th and 10th days after germination). The grains were cleaned, treated, and sprouted into
hydroponic maize fodder using perforated aluminum trays (36 cm % 45 cm) with a 3.5 cm depth for 10
days. All maize grains were manually irrigated using a plastic sprayer every 3 h from 8:00am to 6:00pm
each day. The results showed significant effects (P<0.05) of maize seed varieties, water sources, and
harvesting regimes on nutritional values, plant height, leaf number, leaf length, leaf width, fodder mat
thickness, herbage vyield and dry matter yield. OBA 2000 maize fodder exhibited higher (P<0.05)
agronomic indices and nutrients than local white maize hydroponic fodder in both tap water and fish
water irrigated fodders on days 8 and 10 harvests. Fishpond water-irrigated fodder had higher (P<0.05)
agronomic indices and nutrients than tap water-irrigated fodder. Harvesting on day 10 resulted in better
(P<0.05) agronomic indices and nutrients than that on day 8. Hence, the OBA 2000 maize seed variety
irrigated with fishpond water and harvested on day 10 is recommended for hydroponic maize fodder
production in this study.
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1. Introduction

Green fodder is extremely important for livestock productivity and forms the basis of
livestock feed resources (Iriso and Maduako, 2025). However, the seasonality of
conventional forage production under tropical conditions causes variations in
conventional fodder production and quality throughout the year, leading to seasonal
variations in livestock productivity. In addition, the rapid increase in urban migration
or growth in developing countries has led to a reduction in the size of farmland owned
by each household for producing green fodder.
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As a viable alternative to high-quality green fodder in resource-constrained
environments, hydroponics has the potential to revolutionize animal agriculture and
enhance global food security (Sobur et al., 2025). Hydroponic fodder is an alternative
solution for providing sustainable quality forage for ruminants.

To address this gap in green fodder production, researchers have identified hydroponic
fodder production as a suitable alternative to supplement poor pasture livestock feed
sources (Bakshi et al., 2017). The hydroponic system of fodder production is a viable
measure to solve the problem of seasonal scarcity of green fodder, especially for urban
livestock owners and landless smallholder farmers in the region. Hydroponic fodder is
suitable for ruminants (Naik et al., 2014; Limba 2015) and other animal species (Adebiyi
et al., 2018; Moin et al., 2023). This technology is best suited for areas affected by chronic
water shortages or where irrigation infrastructure is deficient (Bakshi, 2018). This soilless
farming technology involves germinating maize grains in a controlled environment,
resulting in nutrient-rich green fodder in substantially less time (usually 7-10 days) than
field-grown forage (Tadilo and Beyero, 2025).

The word hydroponics originated from the Greek word 'water work.” Hydro means
'water’, and ponic means 'working.” Hydroponic fodder production is the science of
growing plants under controlled environmental conditions in a water or nutrient broth
medium without the use of soil for a short growth period of 7-10 days. This indicates
that water plays a critical role in the production of hydroponic fodder. Since the
availability of water required for sustainable fodder cultivation is limited due to a
decline in groundwater and freshwater resources as a result of the impact of climate
change. Thus, there is renewed interest in utilizing other available sources of water,
especially in circularized farming systems under conditions of water scarcity. This
would help reduce the dependency on water obtained from rainfall or fresh water alone
for hydroponic production (Fazaeli et al., 2017).

Despite its advantages, the adoption of hydroponic maize fodder production faces
hurdles, including high initial investment costs for controlled-environment
infrastructure and potential scalability issues for large-scale operations (Sobur et al.,
2025). Other factors, such as grain quality and harvesting duration, determine the quality
of the fodder produced using hydroponic systems. Many different types of grains can
be used in hydroponic system production, such as barley, wheat, oats, and maize;
however, maize is the most widely used grain. Maize is a grain crop that is commonly
cultivated worldwide. Maize is used for both feed and food purposes. However, the
variety of maize available and the environment differ between countries, requiring the
evaluation of hydroponic fodder production from different varieties under the
prevailing natural environmental conditions. Further studies are required to determine
the optimal combinations of maize varieties, harvesting regimes and water sources.
Therefore, this study aimed to assess the influence of maize grain varieties, harvesting
regimes, and water sources on the growth and nutritional indices of hydroponically
grown maize fodder.

2. Materials and Methods

2.1 Location of the research
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The research was conducted at the University of Port Harcourt, Port Harcourt, Nigeria,
during the late dry season of the year.

2.2 Selection of maize variety for hydroponics fodder production

Two varieties of maize seeds were obtained from two sources: hybrid maize seeds (OBA
2000) from the Department of Crop and Soil Science, University of Port Harcourt,
Nigeria and Local white maize seeds from a local seed vendor. Both grains were cleaned,
treated, and sprouted into hydroponic maize fodder using perforated aluminum trays
measuring 36 cm X 45 cm with a depth of 3.5 cm. Two different irrigation treatments (tap
water and fishpond water) were used for each maize variety. All maize grains were
manually irrigated using a plastic sprayer every 3 h from 8am to 6pm.

2.3 Data collection

Three replicates of the fodder were assessed for agronomic indices and yield on the 8th
and 10th days. A 0.25 x 0.25 cm quadrat was used to harvest the sprouts on the 8th and
10th day. Thereafter, agronomic parameters such as fodder mat thickness, leaf length,
plant height, number of leaves, and leaf width were determined.

2.4 Chemical Analysis

Milled samples of the hydroponic fodder were assessed for dry matter, crude protein,
fiber fractions, ether extract, and ash content according to the AOAC (2005) procedure.

2.5 Data analysis

The experiment was a 2 x 2 x 2 factorial scheme (two varieties of maize seeds, that is,
OBA 2000 hybrid and Local), two sources of water (tap water and fishpond water), and
two (2) different harvesting durations (8th and 10t days) in a completely randomized
design (CRD). All data were subjected to analysis of variance (ANOVA). Means were
separated using Duncan’s Multiple Range Test (SAS, 2002).

3. Results and Discussion
3.1 Growth indices of hydroponic maize fodder

Table 1 shows the influence of seed variety, water source, and harvesting duration on
hydroponic maize fodder.

Seed variety, water source, and harvesting duration significantly (P < 0.05) influenced
all agronomic parameters. The OBA 2000 seed variety had a significantly (P < 0.05)
higher influence on plant height (12.70 cm), leaf number (1.39), leaf length (8.87 cm), and
leaf width (1.26 cm) than the local white maize seed variety did. Fishpond water
produced higher (P<0.05) plant height (11.64 cm), leaf number (1.26), leaf length (8.29
cm), and leaf width (1.08 cm) than the values obtained from tap water irrigation. The
harvesting duration values were higher on the 10th day for plant height (15.11 cm), leaf
number (1.30), leaf length (10.65 cm), leaf width (1.70 cm), and fodder mat thickness (1.20
cm). The higher plant height, number of leaves, leaf length, leaf width, fodder mat
thickness, herbage yield, and dry matter yield of the OBA 2000 seed variety over the
local white maize seeds revealed the superiority of the OBA 2000 seed variety as a hybrid
variety developed by reputable seed producers. Similar findings were reported by
Odedire et al. (2019). The higher growth parameters in fodder irrigated with fishpond
water might be due to its high nutrient concentration as a result of organic matter
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decomposition and mineral solubilization in the ponds. The 10th day harvesting regime
had better values than the 8th day harvesting regime, as corroborated by previous
research. Several authors have reported on factors that could affect biomass production,
such as management, amount, and frequency of irrigation, usage of nutrient solution,
climate (temperature and humidity), density, type and quality of the grain, load of seeds
on each tray, and growth period (Gebremedhin, 2015; Getachew et al.,2020).

Table 1. Influence of seed varieties, water sources and harvesting regimes on growth indices of
hydroponic maize fodder

Parameters PLH (cm) NL LLL (cm) LLW (cm) FMT (cm)
Seed Varieties

OBA 2000 12.70a 1.39a 8.87a 1.26a 1.000
Local white maize 10.02¢ 1.11b 6.47v 0.95p 1.11a
SEM 0.12 0.7 0.12 0.05 0.12
P value 0.00 0.00 0.00 0.00 0.00
LOS *% *% *%* *% *%
Water Source

Tap water 10.54> 1.18p 6.57b 1.06b 2.01a
Fishpond Water 11.642 1.262 8.29a 1.082 1.09»
SEM 0.11 0.07 0.12 0.04 0.6

P value 0.00 0.39 0.00 0.74 0.00
LOS *% *% *%* *% *%
Harvesting Regime

8thday 8.42b 1.16b 5.28b 0.66b 0.82b
10th day 15.11a 1.30a 10.652 1.70a 1.20a
SEM 0.12 0.07 0.12 0.04 0.09
P value 0.00 0.99 0.00 0.00 0.00
LOS *% *% *%* *% *%*

abe Means in the same column with different superscripts differ significantly (P<0.05); LOS: Level
of significance; SEM, standard error of mean; NS, non-significant (P>0.05); PLH: Plant height; NL,
number of leaves; LLL, leaf length; LLW: Leaf width; FMT: Fodder mat thickness.

3.2 Herbage and dry matter yields of hydroponic maize fodder

Table 2 shows the effects of seed variety, water source, and harvesting duration on the
herbage and dry matter yields of hydroponic maize fodder. Although no significant
differences (P>0.05) were recorded, the OBA 2000 seed variety, fishpond water, and
harvesting duration on the 10th day had higher herbage and dry matter yields than the
local white maize variety, tap water irrigated hydroponics fodder, and on day 8t of
fodder harvest.

Table 2. Influence of seed varieties, water sources and harvesting duration on herbage
yield and dry matter yield of hydroponics maize fodder

Indices Parameters
Seed Variety Herbage Yield Dry matter yield
OBA 2000 533.10 214.49
Local white maize 480.13 172.53
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Indices Parameters
SEM 1.88 2.55
P value 397.36 135.26
LOS NS NS
Water Source
Tap water 497.78 190.70
Fishpond water 515.45 196.31
SEM 1.88 2.55
P value 44.30 242
LOS NS NS
Harvesting Regime
8thday 474.38 166.88
10th day 538.55 220.14
SEM 1.88 2.55
P value 0.00 0.00
LOS NS NS

ab =Means on the same column with different superscripts differ significantly (P<0.05); LOS=Level of
significance; SEM=standard error of mean; NS= Not significant (’>0.05)

3.3 Proximate composition of hydroponic maize fodder

Table 3 shows the influence of maize seed varieties, water sources, and harvesting
regimes on the proximate composition of hydroponically grown maize fodder. The OBA
2000 seed variety had higher (P<0.05) crude protein (11.91%), ether extract (3.04%), crude
fiber (9.92%), and ash (3.69%) contents, but lower nitrogen-free extract (61.81%) and dry
matter (88.88%) contents than the local white maize variety hydroponic fodder. The
harvesting regime on day 10 resulted in higher (P<0.05) crude protein (13.55%), ether
extract (3.43%), crude fiber (11.42%), and ash (3.73%) contents, but lower nitrogen-free
extract (61.22%) and dry matter (86.83%) than those on day 8. Fishpond water had higher
(P<0.05) crude protein (10.54), ether extract (3.23), crude fiber (10.61%), ash (3.68%), and
dry matter (88.46%), but lower nitrogen-free extract (61.39%) than tap water-irrigated
hydroponic fodders. The reason for the difference (DM) difference among seed varieties
in this study might be due to the difference in growth rate, which is proportional to the
rate of conversion of starch stored in the seed into a simple sugar to give off carbon
dioxide and water and produce energy (Bakshi et al., 2017). The crude protein (CP)
content recorded for seed varieties (OBA 2000 and local white maize seed varieties),
harvesting regimes (8th and 10th day), and water sources (fishpond water and tap water)
were comparable to values reported by other authors (Singh 2011; Naik et al., 2013; Naik
et al.,, 2014; Getachew et al., 2020), but lower than values reported by other authors
(Thadchanamoorthy et al., 2012; Gebremedhin, 2015).

The variation in the findings might be attributed to the differences in the seed variety,
harvesting time of the study, and sources of water used for irrigating the maize
hydroponics fodder. However, the values were higher than the minimum 6-8% required
to facilitate feed utilization, as reported by other researchers (McDonald et al., 1995;
Mathis et al., 2000; NRC, 2001). Hence, the hydroponic maize fodders of these two seed
varieties (OBA 2000 and local white maize seed varieties), harvesting regimes (8th and
10th days), and water sources (tap water and fish pond water) are capable of providing
adequate nitrogen required by rumen microorganisms for microbial synthesis of protein
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that could be transformed into meat or milk. The ether extract (EE) obtained in this study
is comparable to the values reported by other scholars (Singh 2011; Naik et al., 2013;
Alalade et al., 2019), but lower than the values reported by several authors
(Thadchanamoorthy et al., 2012, Naik et al., 2014).

Table 3. Influence of seed varieties, water sources and harvesting duration on the proximate
composition (%DM Basis) of hydroponic maize fodder

Parameters CP% EE% CFIOERE ASH% M% NFE% DM%
Seed Varieties

OBA 2000 11.91= 3.04a 9.92a 3.69a 11.932 61.81b 88.88pb
Local white 10.31b 2.86b 8.83b 3.20v 10.92b 62.252 89.07a
maize

SEM 0.03 0.01 0.01 0.01 0.53 0.05 0.06
P value 0.00 0.00 0.00 0.00 0.19 0.00 0.41
LOS *% *% *% *% *% *% **
Harvesting Regime

8thday 12.23b 3.13b 9.76b 3.62b 11.34b 62.522a 88.65b
10th day 13.552 3.43a 11.42a 3.73a 11.35a 61.22b 86.832
SEM 0.04 0.01 0.01 0.01 0.75 0.07 0.09
P value 0.00 0.00 0.00 0.00 0.45 0.00 0.00
LOS ** *% *% *% *% ** **
Water Sources

Tap water 10.21b 2.83b 9.94b 3.44b 11.12a 62.45a 88.02b
Fishpond 10.54a 3.23a 10.61a 3.682 10.71b 61.39v 88.462
water

SEM 0.12 0.00 0.01 0.01 0.72 0.05 0.05
P value 0.00 0.00 0.00 0.00 0.33 0.00 0.00
LOS ** *% *% *% *% ** *%

ab Means on the same column with different superscripts differ significantly (P<0.05). SEM=
Standard error of mean; LOS= Level of significance; **=significant; NS=not significant; DM=dry
matter; CP=crude protein; EE= ether extract; CF=crude fiber; NFE= nitrogen-free extract.

The observed EE content of hydroponic fodder in this study may be due to the
improvement in the structural lipids and production of chlorophyll associated with the
cultivated plants. The (CF) values in this study are comparable to those reported by
several authors (Thadchanamoorthy et al., 2012; Naik et al., 2013; Gebremedhin, 2015;
Whay et al., 2022), but lower than those reported by Singh (2011) and Adebiyi et al.
(2018). The CF values differed owing to variations in the fiber fractions of the feed or
fodder. NFE is an expression of the carbohydrate content of feedstuff or ingredients that
are soluble, easily digestible, and available to the animal. This implies that NFE can
support VFA production of volatile fatty acids in the rumen during microbial
fermentation. The ash content increased due to mineral absorption by the roots
throughout the sprouting phase. Sneath and McIntosh (2003) reported that root growth
in hydroponic fodders helps mineral uptake, which might change the ash content swiftly
from day four onwards. Hence, the process of chelating sprouting makes minerals more
available (Shipard, 2005).

3.4 Anti-nutritional factors of hydroponic maize fodder
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Table 4 shows a significant effect of seed variety on the tannin, oxalate, and saponin
contents of the hydroponic maize fodders. OBA 2000 seed variety had higher (P<0.05)
phytate (0.19%) and saponin (0.20%) contents and lower tannin (0.01%) and oxalate
(0.05%) contents than the local white maize variety hydroponic fodder. The fodder
harvested on day 10 had higher phytate (0.13%), saponin (0.19%), and tannin (0.01%)
contents and lower oxalate (0.04%) content than that harvested on day 8 did. Fishpond-
water-irrigated hydroponic fodder had higher phytate (0.07%), saponin (0.24%), and
oxalate (0.05%) contents than tap-water-irrigated hydroponic fodder. The antinutrient
values obtained in this study are similar to those obtained by other researchers and
below the threshold in fodders that can inhibit enzymatic activities in the body and
nutrient absorption in animals when consumed. Shipard (2005) reported that
germination and sprouting neutralize inhibitors and enhance the levels of beneficial
plant digestive enzymes.

Table 4. Influence of maize seed varieties, water sources, and harvesting duration on anti-
nutritional factors of hydroponic maize fodder.

Parameters %Phytate %0Oxalate %Saponin %Tannin
Seed Varieties

OBA 2000 0.192 0.05v 0.202 0.01b
Local white 0.07v 0.052 0.190 0.012
maize

SEM 0.06 0.001 0,005 0.00
P value 0.34 0.00 0.00 0.00
LOS *% *% *% *%
Harvesting regime

Day 8 0.07v 0.052 0.19v 0.01b
Day 10 0.132 0.04> 0.242 0.012
SEM 0.04 0.00 0.00 0.00
P value 0.36 0.00 0.00 0.00
LOS k% *% *%* *%
Water Sources

Tap water 0.06 0.04b 0.18 0.00
Fishpond 0.072 0.05a 0.192 0.00
water

SEM 0.05 0.02 0.00 0.00
P value 0.03 0.01 0.04 0.00
LOS % *% *% *%

abMeans on the same column with different superscripts differ significantly(P<0.05). SEM=Standard error
*k—

of mean; LOS= Level of significance; **=significant; NS=not significant
3.5 Mineral contents of hydroponic maize fodder

Table 5 shows the effects of maize seed varieties, water sources, and harvesting regimes
on the mineral content of hydroponically grown maize fodder. OBA 2000 seed variety
had higher (P<0.05) sodium (0.17%), potassium (0.44%), calcium (0.15%), phosphorus
(0.27%), zinc (42.27 mg/kg), copper (10.01 mg/kg), manganese (12.75 mg/kg), iron
(87.40 mg/kg), and lower magnesium (0.16%) content than the local white maize variety
hydroponic fodder. The harvesting regime on day 10 resulted in higher (P<0.05) sodium
(0.20%), potassium (0.52%), calcium (0.17%), phosphorus (0.27%), zinc (39.64 mg/kg),
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copper (9.40 mg/kg), manganese (11.65 mg/kg), iron (85.99 mg/kg), and magnesium
(0.19%) contents than that on day 8 harvest. Fishpond water had higher (P<0.05) sodium
(0.15%), potassium (0.43%), phosphorus (0.23%), zinc (35.50 mg/kg), copper (8.25
mg/kg), manganese (11.55 mg/kg), iron (81.64 mg/kg), and magnesium (0.16%) content
and lower calcium (0.14%) content than tap water irrigated hydroponics fodder.

Table 5. Influence of maize seed varieties, water sources, and harvesting duration on
mineral content of hydroponics maize fodder.

oM Zn Cu Mn Fe
Parameters %Na %K %Ca %P ° (mg/k  (mg/k (mg/ (mg
® B ky /kg)

Seed Varieties
OBA 2000 0.17=  0.44a  0.15 0272  0.16> 42272 10.012 12.752 87.402
Local white 0.15> 043> 0.192 024>  0.212  39.65 9.65b 11.20v 87.23b

maize

SEM 0.00 000 0.00 0.00 000 012 0.05 0.48 0.01

P value 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LOS *% *% *% *% *% *% *% *% *%
Harvesting Regime

Day 8 0.18> 034> 012> 022> 015> 36.39% 8.53b 11436  81.22b
Day10 0200 0522 017> 0272 0192 39.642 9.402 11.652  85.99
SEM 0.01 0.00  0.00 0.00 0.00 0.04 0.04 0.04 0.53

P value 0.00 000  0.00 0.00 0.00 0.00 0.00 0.00 0.00
LOS *% *% *% *% *% *% *% *% *%

Water sources

Fishpond 0152 0432 0.14a 023>  0.16a 35.502 8.25a 11.552 81.642
water

Tap water 0.14> 042>  0.14b 0.22a  0.15> 34.63b 7.96v 10.65P 78.30P

SEM 0.00 0.02  0.00 0.00 0.00 0.09 0.01 0.01 0.00
P value 0.66 0.00 0.04 0.00 0.00 0.03 0.51 0.00 0.00
LOS *% *% *% *% *% *% *% *% *%

abMeans in the same column with different superscripts differ significantly (P<0.05). SEM= Standard error
of mean; LOS= Level of significance; **=significant; NS=not significant

The type of irrigated water used for hydroponic fodder affects the mineral content of the
fodder. Hence, the different sources of water used for irrigating the fodders might have
influenced the amount of available minerals in the fodders. The mineral contents of the
hydroponic maize fodder obtained in the study were similar to the results reported by
other scholars (Widiastuti et al.,2022) and were within the dietary requirements for
animals, as recommended by NRC (2001) for Ca, Mg, Fe, Mn, Zn, Cu, K, P, and Na.

3.6 Fibre fractions of hydroponic maize fodder

Table 6 shows the effects of seed variety, water source, and harvesting duration on the
fiber fractions of hydroponic maize fodder. OBA 2000 seed variety had higher (P<0.05)
acid detergent fiber (16.43%), acid detergent lignin (4.05%), and hemicellulose (15.85%)
contents and lower neutral detergent fiber (31.87%) and cellulose (12.07%) contents than
the local white maize variety hydroponic fodder. The harvesting regime on day 10
resulted in higher (P<0.05) acid detergent fiber (16.60%), hemicellulose (16.19%), neutral
detergent fiber (33.79%), and cellulose (14.54%) contents and lower acid detergent lignin
(6.08%) content than that on day 8. The fish pond water had higher (P<0.05) acid
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detergent fiber (16.72%), neutral detergent fiber (33.69%), and hemicellulose (16.97%)
contents and lower acid detergent lignin (4.53%) and cellulose (12.07%) contents than
the tap water irrigated hydroponics fodder. The NDF values in this study were classified
as high quality because they were below the 45% classification index reported by Singh
and Oosting (1992). Ball et al. (2007) classified forages with ADF values greater than 43.00
- 45.00% as low-quality forages. This implies that the hydroponic fodder in this study
was classified as high quality because the ADF values were below 45%. ADF is similar
to NDF but lacks hemicellulose and contains cellulose, lignin, and cutin. Shroeder (2004)
reported that as the ADF content increases, forage digestibility decreases. In this study,
the fiber contents (NDF, ADF, ADL, hemicellulose, and cellulose) of hydroponically
grown maize varieties increased with the harvesting date. The ash content values
observed in this study were similar to those reported by Naik et al. (2013). Naik et al.
(2013) reported that variations in the fiber fraction content might be attributed to an
increase in the number and size of cell walls for the synthesis of structural carbohydrates
(cellulose and hemicellulose).

Table 6. Influence of seed varieties, water sources, and harvesting duration on fiber
fractions of hydroponics maize fodder.

Parameters %NDF %ADF %ADL %HEM %CEL
Seed Varieties
OBA 2000 31.87v 16.43a 4.052 15.85a 12.07v
Local white
maize 31.96a 15.61p 3.24b 15.52p 12.39a
SEM 0.01 0.24 0.49 0.24 0.54
P value 0.00 0.01 0.01 0.00 0.20
LOS *% *% *% *% NS
Harvesting Regime
Day 8 32.18p 16.08p 6.692 16.11b 9.38b
Day 10 33.79a 16.60a 6.08b 16.19a 14.54a
SEM 0.05 0.04 0.00 0.01 0.09
P value 0.00 0.00 0.00 0.00 0.20
LOS ** ** ** ** NS
Water Sources
Tap water 32.44b 16.590 5.752 16.260 12.412
Fishpond 33.69a 16.72a 4.53b 16.97a 12.07v
water
SEM 0.01 0.42 0.85 0.41 0.94
P value 0.00 0.63 0.40 0.53 0.71
LOS *% *% ** *% *%

abMeans in the same column with different superscripts differ significantly (P<0.05). SEM=Standard error
of the mean; LOS=Level of significance; **=significant; NS=not significant; NDF=neutral detergent fiber;
ADF=acid detergent fiber; ADL=acid detergent lignin, HEM=hemicellulose; CEL= cellulose.

4. Conclusion

The nutrient indices of OBA 2000 hydroponic fodder were higher than those of
conventional local white maize fodder. The agronomic profiles and nutrient content of
fish pond water-irrigated fodder were higher than those of tap water-irrigated fodders.
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Harvesting on day 10 resulted in a better agronomic profile and nutrient content than
on day 8. Hence, cultivating the OBA 2000 maize seed variety irrigated with fishpond
water and harvested on day 10 is recommended for maize hydroponic fodder
production in this region. The study further revealed that hydroponic fodder can be
utilized as feed for livestock, especially during periods of green fodder scarcity.

Acknowledgements

The authors are grateful to the late Prof. A.A. Lamidi of the Department of Animal
Science, University of Port Harcourt, Nigeria, for supporting this research.

References

Adebiyi, O.A., A.T. Adeola, O.A. Osinowo, D. Brown, & J.W. Ng’Ambi. (2018). Effects of
feeding hydroponic maize fodder on the performance and nutrient digestibility of
weaned pigs. Applied Ecology and Environmental Research16(3): 2415-2422. https:/
/doi.org/10.15666/ aeer/1603_24152422.

Alalade, J.A., S.A. Fabule, O.A. Aderinola, A.N. Fajemisin, O.O. Okunlola, W.A.
Olayemi, & LA. Adebisi. (2019). Proximate composition and anti-nutritional
content of hydroponically grown fodder from maize (Zea mays) and sorghum
(Sorghum bicolour). In the Proceedings of the 3rd Biennial Conference of The Society
for Grassland and Development in Nigeria Held at The National Animal
Production Research Institute, 3-6 November 2019, Ahmadu Bello University -
SHIKA, ZARIA. pp: 12 - 15.

AOAC. (2005). Official Method of Analysis. International Association of Official
Analytical Chemist, 24th edition, Washington D.C. USA. pp 200-210.

Bakshi, M.P.S., M.W. Harinder, P.S. & Makkar. (2018). Hydroponic fodder production:
A critical assessment. Feedipedia-Animal Feed Resources Information System-
INRA CIRAD AFZ, and FAO. Broadening horizons, pp:1-10.

Ball, D.M., C.S. Hoveland, & G.D. Lacefield. (2007). Southern Forages (4th edition).
Potash and Phosphate Institute and Foundation for Agronomic Research.
Norcross, GA. pp:1-322.

Fazaeli, H., S. Solaymani, & Y. Rouzbahan. (2017). Nutritive Value and performance of
cereal green fodder yield in hydroponic System. Research on Animal Production,
8(15): 96-104. https:/ /doi.org/10.29252/rap.8.15.96.

Gebremedhin, W.K. (2015). Nutritional benefit and economic value of feeding
hydroponically grown maize and barley fodder for Konkan Kanyal goats. Journal
Agriculture Veterinary Science, 8(7): 24-30. https:/ / doi.org/10.9790/2380-08722430.

Getachew, A., U. Mengistu, A. Getachew, & A. Getnet. (2020). Effect of variety and seed
rate on hydroponic maize fodder biomass yield, chemical composition, and water
use efficiency. Biotechnology in Animal Husbandry, 36 (1): 87-100 https:/
/doi.org/10.2298/ BAH2001087A.

64


https://doi.org/10.29252/rap.8.15.96

ISSN: 2337-9782, E-ISSN: 2580-6815

Iriso, B.V. and P.O. Maduako. (2025). Nutritional evaluation of sole and mixed guinea
grass and ginger lily silages. African and Mediterranean Agricultural Journal, (147):
107-114. https:/ /doi.org/10.34874/IMIST.PRSM/ afrimed-i147.54329.

Limba, A.K. (2015). Effect of feeding hydroponic maize fodder on nutrient utilization
and milk production efficiency in Rathi cows. Master of Veterinary Science Thesis,
Rajasthan University of Veterinary and Animal Sciences, Bikaner. pp: 65.

MacDonald, P., R.A. Edwards, J.FE.D. Greenhalgh, & C.A. Mergan. (1995). Animal
Nutrition. EIBS Longman, London, and New York. pp: 155-159.

Mathis, C.P., R.C. Cochran, J.S. Heldt, B.C. Woods, L.LE.O. Abdelgadir, K.C. Olson, E.C.
Titgemeyer, & E.S. Vanzant. (2000). Effects of supplemental degradable intake
protein on the utilization of medium-to low-quality forages. Journal of Animal
Science, 78(1): 224- 232. https:/ /doi.org/10.2527/2000.781224x.

Moin, T.M., N.B. Salam, T. Sarker, S.S. Islam, & M.A. Sun. (2023). Biomass production
and nutritive value of different hydroponic fodder species and their effects on
growth performance on rabbits. South Asian Journal of Agricultural Sciences, 3(2): 49-
54 https:/ /doi.org/10.22271/27889289.2023.v3.i2a.

Naik, P.K. (2012). Hydroponics technology for fodder production. ICAR News, pp: 4.

Naik, P.K,, S.P. Gaikwad, M.J. Gupta, R.B. Dhuri, G.M. Ghumal, & N.P. Singh. (2013).
Low-cost Devices for Hydroponics Fodder Production. I.C.A.R. Research complex
for Goa, Old Goa-India. pp. 69-72.

Naik, P.K,, R.B. Dhuri, B.K. Swain, M. Karunakaran, & N.P. Singh. (2014). Effect of
feeding hydroponics maize fodder on digestibility of nutrients and milk
production in lactating cows. Indian Journal of Animal Science, 84(8): 880-883.
https://doi.org/10.56093 ijans.v84i8.43275.

NRC (2001). Nutrient requirements of dairy cattle, 7th revised edition. Washington, DC:
National Academic Press. pp:1-405 https:/ /doi.org/10.17226/9825.

Odedire, J.A., T.F. Akinropo, & O.D. Oyarinde. (2019). Yield and nutritive value of
hydroponic fodders as influenced by frequency of watering. In the Proceedings of

the 44th Annual Conference of the Nigerian Society for Animal Production. 17-21
March, 2019 held at FCT, Abuja, Nigeria. pp: 208 - 211.

SAS (2002). Statistical Analysis System, Computer Software, SAS/STAT User’s Guide
Version 9, Statistical Analysis Systems Institute, Cary, North Carolina, 0013402001,
USA.

Schroeder, J.W. (2004). Forage nutrition for ruminants: Quality Forage. North Dakota
University Extension Services. pp: 1 - 4.

Shipard, I. (2005). How Can I Grow and Use Sprouts as Living Food. (34 edition). Stewart
Publishing.pp1-140.

Singh, N.P. (2011). Technology for production and feeding of hydroponics green fodder,
I.C.A.R. research complex for Goa, old Goa, Extension Folder pp: 45/201.

Singh, G.P. & S.J. Oosting. (1992). A model for describing the energy value of straws.
Indian Dairyman XLI. pp: 322-327.

65


https://doi.org/10.2527/2000.781224x
https://doi.org/10.56093%20ijans.v84i8.43275
https://doi.org/10.17226/9825

Int. J. Agr. Syst.14(1): 55-66

Sneath, R. & F. McIntosh. (2003). Review of hydroponic fodder production for beef cattle.
Queensland Government, Department of Primary Industries, Dalby, Queensland,
Australia. pp: 54.

Sobur, K.A., P.P. Ghosh, E. Haqg, R.A. Pranto, A.T. Bithi, M. Hosen, A.A. Jabir, L. Biswas,
S.H. Munim, & Z. Rahman. (2025). Hydroponic fodder: A sustainable solution for
enhancing livestock nutrition and productivity. Journal of Aquatic Research and
Sustainability, 3(2): 30-35 https://doi.org/10.69517 /jars.2025.02.02.0005.

Suma, T.C., R.K. Vivek, T.R. Sangeetha, & R. Malla. (2020). Review on hydroponics green
fodder production: Enhancement of nutrient and water use efficiency. International
Journal of Chemical Studies, 8(2): 2096-2102.

Tadilo, M., N. & Beyero. (2025). Hydroponic maize fodder as a supplementary feed for
livestock. Journal of Livestock Science, 16:378-384.
https://doi.org/10.33259/jlivestsci.20259825.

Thadchanamoorthy, S., V.P. Jayawardena, & C.G.C. Pramalal. (2012). Evaluation of
hydroponically grown maize as a feed source for rabbits. In: Kodithuwakku, S. P.
and Himali, SSM.C,, eds. In the Proceeding of the 22nd Annual Student Research
Session. Sri Lanka, 30th October 2012, Department of Animal Science University of
Peradeniya, Sri Lanka.

Whay, C.L., HM.N. Mohd Noor, W.H.H. Mark, M. Md Shuhazlly, H.N. Muhamad, & S.
Shamarina. (2022). Potential of open-air hydroponic system in producing highly
nutritional composition maize fodder for goat farming. Pertanika Journal Tropical
Agricultural Science, 45 (1): 115 - 131. DOL: https:/ / doi.org/10.47836/ pjtas.45.1.07.

Widiastuti, S., N.A.P. Nugraha, D.M. Rani & T.P. Rahayu. (2022). Evaluation of corn
fodder hydroponic nutrient content as a substitute of forgive livestock feed. Jurnal
Ilmiah Peternakan Terpadu,10(1): 28-38. https:/ /doi.org/10.23960/jipt.v10i1.p28-38.

66


https://doi.org/10.33259/jlivestsci.20259825
https://doi.org/10.47836/pjtas.45.1.07

