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ABSTRACT

Aims: To evaluate performance of growth, yield and proximate compositions of three vegetables
namely; spinach (Spinacia oleracea), roselle (Hibiscus sabdariffa), and scent leaf (Ocimum
gratissimum) irrigated with wastewater from some selected food processing industries in Makurdi
and river water as control.

Place and Duration of Study: The Potted experimental study was carried out in a net house in
December 2022 at a school farm space in Benue State University Makurdi, the capital of Benue
State, Nigeria, between December 2022 and February 2023.
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Methodology:Samples: We included four water sources for irrigation (Seraph Oil wastewater,
MIVA rice wastewater, Chile fish farm wastewater and River Benue water as a control) Ten (10)
vegetable samples (Spinach 3, roselle 3 and scent leaf 4). Viable seeds of the vegetables were
sown in a randomized complete block design in triplicates. Assessment of growth and yield was
done by measurement of plant height, stem size, leaf length, leaf width and number of leaves from
1 week after sowing of seeds to week six (6) of maturity. Proximate composition were determined
for the parameters such as moisture content, crude protein, lipids, crude fibre, ash content, and
carbohydrates were examined.

Results:The growth parameters and yield for all the investigated vegetables were in the order Chile
farm wastewater (CFWW) > MIVA rice wastewater (MRWW) > River Benue Water (RBWcontror) >
Seraph Oil wastewater (SOWW).The vegetables grown with CFWW significantly had higher
moisture content, protein and total fats than the vegetable irrigated with other samples. While those
grown with RBW (control) had higher fiber, ash content and carbohydrate than the ones irrigated
with other sources of wastewater.

Conclusion:The waters used for irrigating the vegetables had essential nutrients that favoured their

growth and yields but subjective to proximate composition differently.

Keywords: Wastewater; irrigation; proximate composition; growth evaluation; vegetables.

1. INTRODUCTION

The reuse of wastewater is one method of
addressing the issue of huge volumes of
wastewater generated by the food processing
industries as an outcome of the rapid increase in
industrialization and economic development [1].
Wastewater discharge into the environment is
becoming more challenging nowadays. This is
due to high cost of the wastewater treatment
especially for underdeveloped nations, using
wastewater for irrigation in agriculture helps to
prevent its indiscriminate discharge into river
bodies and the environment [2].Wastewater can
be used to improve soil organic matter and
provide essential nutrients to plants. It also
lowers pollution levels in the environment and
can be a reliable irrigation source during periods
of water shortage [3].

However, inappropriate methods of reusing
wastewater might cause danger to the
environment and the health of farmers and
consumers by accumulated harmful substances
[4,5].

Nitrogen, phosphorus, potassium, and other
elements that are vital to plant growth are
commonly found in irrigation water, which can
also provide a great portion of the nutrients
required by crops. The concentration of these
nutrients in wastewater, the quantity of water
applied, the time or duration of application, the
type of crop and soil, all influence the uptake of
these nutrients by plants [6].Although the primary
objective of wastewater irrigation is supplying
water and nutrients to plants, applying adequate
levels is also important due to potential negative

effects from overuse, including moisture
retention, lodging, and the subsequent loss of
crop yields [1]. Since wastewater is always
applied in conjunction with irrigation for
fertilization, farmers that use wastewater have
less control over the rate of absorption, the
proper administration of nutrient proportions, and
the timing of nutrient applications. Research has
shown that vegetable requires more water, than
the nutrient supplied, in general determination of
the rate at which wastewater irrigation is applied
is crucial [7,8,9]. Therefore, choices regarding
the accurate amounts and suggestions for
fertilizers, as well as its application time, should
be made in a different way for crops that are
irrigated by wastewater. The current study aims
to assess the growth, yield and proximate

composition of vegetables irrigated with
wastewater from various food processing
industries.

2. MATERIALS AND METHODS
2.1Study Area

The Potted experimental study was carried out in
a net house in December 2022 at a local farm
space in Makurdi, the capital of Benue State,
Nigeria, which is located in the north central
region and is 0 feet above sea level at 7.73°
latitude and 8.54° longitude. The area
experiences approximately 134.92 mm (5.3
inches) of precipitation annually, temperature
varies between 24.15 -33.02°C, approximately
61.38% humidity, and two distinct seasons: dry
season (December to March) and wet season
(April to November).
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2.2 Experimental Design

The potted experiment was set up at the Local
Farm space, where 16 plastic pots measuring 15
cm in diameter and 25 cm in depth were filled
with 10 kg of loam-sandy soil. In addition to being
well-aired and exposed to sunlight, each plastic
pot was perforated to reduce overflow and water
stagnation. It was also housed in a net house to
reduce insect and rodent infestations. The
experimental pots were placed in a complete
randomized design (CRD), while the irrigation
systems were set up in cans as surface
treatments comprising three different types of
wastewater and river water as a control.

2.3Cultivation

Scent leaf (Ocimum gratissimum), roselle
(Hibiscus sabdariffa) and spinach (Spinacia
oleracea) seedlings were separately sown in pots
by December and harvested February, 2023.
The vegetables were regularly watered twice a
day for six (6) weeks using 1L from each water
source. The best three (3) vegetables were
preserved and tagged as 1-3 in each pot. During
the study, weekly measurements were taken of
the following parameters for each tagged plant in
each pot: plant height, stem size, leaf width, leaf
length, and number of leaves.

2.4Collection of Wastewater

For the experiment, four water samples were
simultaneously obtained from three food
processing companies and one from the river
Benue (control). The plastic bottles were cleaned
with deionized water and then rinsed with 3 %
nitric acid. Samples of wastewater were collected
from different locations in 20 L plastic bottles,
and stored in big jars for the experiment.

2.5Collection of Vegetables

Ten (10) irrigated vegetables in total, along with
5 g of tender stem and leaves, were gathered in
triplicate and cleaned with deionized water to get
rid of pollutants and surface impurities. The
vegetables were well labeled and stored in a
polyethylene bag after a two-hour air-drying
period. These samples were then transferred into
a silica plate and dried in an oven at 70 °C.

2.6Plant Measurement

Plant height, stem size, leaf length, leaf width,
and number of leaves were among the measured
parameters. A graduated metre rule was used to

measure plant height from the plant stem to the
tallest leaf apex. A screw gauge was used to
measure the stems size, three centimetres above
the soil level in each potted plant. Leaf width was
measured with a graduated meter rule by
aligning it across the leaf at the centre on the
stem’s first leaves. When that specific leaf was
shaded out, the next fresh leaf was considered
for measurement. The metre rule was placed in
the centre of the leaf and moved along the apex
to the end of the stalk to measure the length of
the leaf. The number of leaves were determined
by counting each plant's leaf in accordance with
the methodology [10,11].

The growth rate per day was determined by
dividing the difference between the first and
second measurements by the equal number of
days between each measurement.

2.7 Determination of Proximate
Composition
Proximate analysis of the three irrigated

vegetable leaf samples including parameters
such as moisture content, crude protein, lipids,
crude fibre, ash content, and carbohydrates were
examined. Using a hot air oven set at 105 °C and
weighing the leaf samples, the moisture content
was measured until a constant weight was
reached [12]. The Kjeldahl procedure was used
to determine the crude protein, which was then
multiplied by a protein factor of 6.25 using total
nitrogen [12]. With a Soxhlet extractor at 60 °C
until constant weight, lipids were measured via
the acid hydrolysis method [12]. The enzymatic
gravimetric method was used to assess the
crude fibre content of leaf samples that had been
heated to 60 °C using an alpha-amylase,
protease, and amyloglucoside. The samples
were then mixed with ethanol to precipitate the
fibre [12]. The ash content was determined by
gravimetric method at 550 °C to a constant
weight [12]. The percentage difference by all the
other proximate characteristics was used to
calculate the amount of carbohydrates. The
amount of energy was calculated using the total
summation and factors of 4, 9, 4 for each amount
of protein, lipids, and carbohydrates respectively.

3. RESULTS AND DISCUSSION

3.1 Growth Yield Parameters of Irrigated
Vegetables

The growth yield of the vegetables grown in this
study was generally enhanced by the
wastewaters used for the irrigation. After one
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week of seed sowing, it was evident from the
physical characteristics, that there was a
continuous and irreversible increase in growth
parameters of the three vegetables (spinach,
roselle, and scent leaf). The shortest distance
from ground level to the upper limits of a plant’s
major photosynthetic tissue is known as plant
height. The irrigated vegetables (spinach, roselle,
and scent leaf) had varying heights: 37.8+9.8 to
64.3+3.5; 39.1+3.1 to 52.0+2.0; and 11.0+3.8 to
36.0+4.0 cm respectively. The experiments
resulted in a remarkable increase in plant height.
In comparison to the control and other
wastewater samples, the spinach plant height in
Miva rice wastewater (MRWW) was the tallest at
week six (6). All through the six-week period, the
roselle in Chile Farm wastewater (CFWW) and
Miva rice wastewater (MRWW) was substantially
higher than that of the control. Scent leaf plants
exhibited shorter heights in CFWW compared to
the plants in the control, this could be attributed
to the vegetables slow response in the Seraph
Oil wastewater (SOWW) irrigated soils during the
experiment [11, 13-18].

One of the most common parameters used to
evaluate a plant's growth is its stem size. It is
used to indicate phenotypic variations of the
plants and reflects the elongation and expansion
of the plant parts. The stem size measurements
varied from 0.58 - 0.65+0.5 cm; 0.25+0.5 -
0.51+0.7 cm; and 0.59+0.53 - 0.88+0.7 cm. The
vegetables watered by MRWW and CFWW
samples had the largest stem size. The results
aligned with earlier studies conducted by [14, 16,
17, 18, 19, 20].

Leaf width is the longest extension of any two
points on the blade edge perpendicular to the
leaf length axis and that is the axes connecting to
the leaf apex and base. The leaf width varied
between 5.43+0.51 - 6.1+0.85 cm, 5.8+0.66 -
8.0+0.55 cm, and 4.0£1.0 - 6.7+0.43 cm
respectively. The CFWW-irrigated vegetables
had wider leaves than the other samples and
control group. A similar trend was observed by
research conducted by [17, 18, 20, 21].

The longest extension from the leaf apex to the
base, which connects the petiole or leaf blade, is

referred to as the leaf length. The wastewater
irrigated vegetables (spinach, roselle, and Scent
leaf) had leaf length measurements ranging from
9.5+42.1 - 15.104+0.26 cm; 6.9+0.15 - 9.6+0.34
cm; and 6.2£1.6 - 12.1+1.0 cm. Comparing the
vegetables irrigated with CFWW samples with
those irrigated with other wastewaters, the
longest leaf length was from CFWW.

The number of leaves or branches that a
particular plant produces is its total leaf count.
The number of leaves on the irrigated
vegetables; spinach, roselle, and scent leaf,
varied from 2 - 43; 6 - 53; and 5— 33 respectively.
All the vegetables irrigated with CFWW
samples were shown to have the highest leaf
increase.

The  physiology of the plants, the
physicochemical and mineral elements of the
wastewaters, the application rate, the absorption
rate, salt accumulations, the type of seeds, and
soil-related indicators like pH, moisture content,
and cation exchange capacity may be
responsible for differences in growth parameters.
The SOWW-irrigated spinach and roselle did not
germinate following careful observation of typical
germination days. This might be as a result of the
physicochemical composition of the wastewater
used for the irrigation. Some of which includes
high viscosity and COD, the lack of
viability of the seeds, and soil related factors. For
all vegetables under investigation, the plant
growth  yield measurements  were  as
follows: CFWW > MRWW > RBW (control) >
SOWW.

Vegetable growth rate refers to the increase in
growth per wunit time or the continuous,
irreversible expansion of plant part sizes.
According to the findings, the daily growth rates
of scent leaf, spinach, and roselle vegetables
varied from 0.40 - 1.04, 1.12 - 1.47, and 1.10 -
1.84 cm/day. The growth rate was in the order
CFWW > MRWW > RBW (control) > SOWW.
Vegetable development rates can vary
depending on a number of factors, including
climatic conditions, water availability, mineral
availability, and other related growth
components.
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Table 1. Plant height of irrigated vegetables with wastewater from 1 week to 6weeks after sowing

Plant height (cm)

Vegetables Treatment Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 G. rate/day
s Control 9.04+0.3 10.57+1.6 16.17+£3.3 21.57+£3.5 25.87+2.4 37.87+9.8 11
T SOWW NG
a MRWW 13.28+0.2 15.67+.2 23.07+1.1 39.77+£3.2 42.60+2.9 64.27+3.5 1.8*
v CFWW 14.99+0.5 16.80+.1 29.7343.0 40.4746.1 49.3045.7 63.3045.7 1.8*
o Control 12.01+14 13.20+1.6 21.20+.08 26.53+1.8 30.37£1.5 39.17+#3.1 1.1
§ SOWW NG
8 MRWW 15.73£1.7 17.00+1.1 24.4742.2 33.37+4.2 37.47+.75 44.50+.86 1.3*
CFWW 16.01+0.1 17.47+1.3 29.87+2.3 40.13+4.7 43.63+3.0 52.03+2.0 1.5*
- Control 2.8+05 3.50+1.1 8.07+2.1 14.53+1.7 16.00+5.0 23.83+9.9 0.7
TR SOWW NG 3.03+.47 3.23+.47 5.80+1.0 11.30+3.8 04
&< MRWW 4.81+1.7 5.30+.98 10.53+2.0 10.63+2.3 16.20£2.1 17.30+3.8 0.5
CFWW 5.840.2 6.83+1.2 13.57#2,0 15.57+2.0 18.33£1.5 36.50+4.0 1.0
*= P =.05

NG=No germination
Chile farm wastewater = CFWW, MIVA rice wastewater = MRWW, River Benue Water = RBW ontrol, Seraph Oil wastewater = SOWW.

Table 2. Stem size in three irrigated vegetables with wastewater from 1 week to 6 weeks after sowing

*= P=.05
Stem size (cm)
Vegetables Treatment Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 G.R/day
= Control 0.13+0.3 0.30+.59 0.47+.53 0.41+.17 0.49+.71 0.59+.53 0.17
8 SOwWwW NG
g_ MRWW 0.10+£.0 0.23+.05 0.53+.84 0.67+1.3 0.76%.90 0.89+.7 0.26*
" CFWW 0.10£.0 0.32+.2 0.59+1.1 0.76%£1.3 0.77+1.3 0.85+1.4 0.24*
o Control 0.14+0.1 0.30£.63 0.42+.13 0.47+.45 0.47+.53 0.59+.85 0.17
?w; SOwWwW NG
c% MRWW 0.10+0.0 0.25+.22 0.39+.48 0.49+.73 0.53+.12 0.63+.07 0.18
CFWW 0.17+.2 0.36+.47 0.46+.06 0.56+.48 0.58+.53 0.65+.50 0.19
- Control 0.03+0.0 0.15+.12 0.27+.68 0.31+.55 0.39+.73 0.39+.70 0.11
ol SOWW 1.57+.48 1.86+.48 2.12+.10 2.56+.51 0.09
3 L MRWW 0.1+0.0 0.13+.14 0.21+.05 0.23£.05 0.34+.38 0.36+.50 0.10
CFWW 0.17+0.1 0.17+.58 0.29+.82 0.39+.82 0.42+.50 0.51+.72 0.15
*P=.05

NG=No germination
Chile farm wastewater = CFWW, MIVA rice wastewater = MRWW, River Benue Water = RBW conro, Seraph Oil wastewater = SOWW.
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Table 3. The leaf length of three irrigated vegetables with wastewater from 1 week to 6 weeks after sowing

Vegetables Treatment Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 G.R/day
= Control 2.23+.44 2.67+.15 6.63+.55 7.60+1.4 7.87t1.4 9.53+2.1 0.27
g SOWW NG
= MRWW 2.7+0.36 3.17+.2 7.33t1.2 13.90+.75 14.37+.35 15.10+.26 0.43*
v CFWW 3.440.05 3.90+.2 8.30+.26 10.10+.70 11.60+1.3 15.10+1.6 0.43*
o Control 2.28+0.3 2.47+.20 2.87+.15 4.43+.51 7.03+.25 6.97+.15 0.19
§ SOWW NG
Do: MRWW 2.45+1.34 2.70+£0.1 2.80+.10 4.57+.20 7.80£.55 8.73£.56 0.25*
CFWW 2.23+1.5 2.50+.17 4.00£1.1 5.87+.61 7.53+.45 9.60+.34 0.27*
- Control 1.8+.01 1.93+.20 4.30+.60 6.53+.35 6.93+1.1 7.07£1.6 0.20
SG SOWW 2.57+.51 2.57+.61 5.27+1.6 6.23+1.6 0.22
82 MRWW 1.63+0.60 1.83%.05 4.57+.20 5.57+.20 7.27+2.8 6.23+1.6 0.19
CFWW 4.21+£1.0 4.50£.55 5.20+.50 5.50+.50 10.17+1.0 12.17+£1.0 0.35*
* =P =.05

NG=No germination
Chile farm wastewater = CFWW, MIVA rice wastewater = MRWW, River Benue Water = RBW onro, Seraph Oil wastewater = SOWW.

Table 4. leaf width of three irrigated vegetables with wastewater from 1 week to 6 weeks after sowing

Leaf width (cm)

Vegetables Treatment Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 G.R/day
= Control 1.75+£0.12 1.93+.37 3.77+.49 4.10+.45 4.47+.68 5.13+.98 0.15
& soww NG
a MRWW 1.2+0.43 1.43+.11 4.37+.72 4.73+.49 5.47+.68 5.50+.50 0.16
v CFWW 1.46+0.27 1.63+.3 4.50+.10 4.67x1.1 5.00+1.7 6.10£.85 0.17
o Control 2.6+0.18 2.83+.05 2.97+.06 3.30+.85 5.50+.36 5.83+.66 0.17
§ SOWW NG
0? MRWW 2.89+1.3 3.10+.28 3.13+.15 3.33+.40 3.93+£.58 7.33+£.70 0.21
CFWW 2.38+0.5 2.63+.23 1.33+.15 4.77+.37 5.87+1.1 8.03+.55 0.23
- Control 1.33+0.9 1.50.10 2.77+.25 4.07+.11 5.77£1.4 6.27+1.1 0.18
] SOWW 1.73+£.25 1.73+£.25 3.57+1.1 4.00+1.0 0.14
3 2 MRWW 1.37+0.13 1.50+.10 3.17+.25 3.57+.25 4.07+.94 4.70+1.0 0.13
CFWW 3.1+0.8 3.23+£.20 3.53+.16 4.53+.15 5.20+.20 6.70£.43 0.19
*P=.05

NG=No germination
Chile farm wastewater = CFWW, MIVA rice wastewater = MRWW, River Benue Water = RBWonro, Seraph Oil wastewater = SOWW.
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Table 5. Number of leaves in three irrigated vegetables from 1 week to 6 week after sowing

Number of leaves

Vegetables Treatment Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 G.R/day
- Control 2.0 4.0 9.00 10.0 16.0 19.0 05
& SOWW
-g_ MRWW 6.0 7.0 12.0 19.0 28.0 38.0 1.0
n CFWW 6.0 8.0 16.0 20.0 39.0 43.0 1.0
o Control 6.0 8.0 10.0 14.0 25.0 35.0 1.0
D SOwWwW
é MRWW 8.0 10.0 11.0 16.0 33.0 48.0 1.0
CFWW 17.0 19.0 28.0 33.0 49.0 53.0 2.0*
- Control 5.0 7.0 10.0 13.0 14.0 16.0 0.5
S s SOWW 5.0 6.0 8.0 9.0 0.3
3 3 MRWW 6.0 8.0 11.0 14.0 16.0 17.0 0.5
CFWW 9.0 11.0 15.0 20.0 28.0 32.0 1.0*
*P=.05

NG=No germination
Chile farm wastewater = CFWW, MIVA rice wastewater = MRWW, River Benue Water = RBW ontroi, Seraph Oil wastewater = SOWW.

Table 6. Proximate Composition of three vegetables irrigated with wastewater

Vegetable Treatment %Moisture %Protein %Lipid %Fibre %Ash %Carbohydrate %Energy
- Control 59.03+.99 9.05+.03 1.99+.01 4.10+.45 7.88+.06 9.467+.96 91.97
3 soww NG
-g_ MRWW 60.82+ .05* 9.55+.03* 2.06+.03*  12.09+.02*  7.65+.05 7.83+.06 88.06
“n CFWW 61.78+.65* 9.72+.52* 2.11+.09* 11.53+.51* 7.57+.52 7.37+.31 87.29
o Control 44.75+.92 7.11+.41 2.32+.03 9.05+.03 6.13+.30 30.65+1.1 171.87
Q SOWwW NG
£ MRWW 45.60+.17* 7.74+.03* 2.45+.02* 8.15+.02* 5.78+.03 30.27+.14 174.10*
CFWW 46.86+.53* 7.97+.34* 2.55+.07* 7.63+.07* 5.63+.10 29.38+.76 172.38*
- Control 55.44+.43 11.89+.17 2.18+.01 9.96+.07 3.83+.22 16.68+.27 133.96
TR SOWW 56.52+1.1* 12.09+.00*  2.20+.01 9.53+.04 3.10+.03 16.55+1.1 84.74
32 MRWW 56.36+ .77* 12.11+.00*  2.10+.00 9.57+.02 3.15+.03 16.60+.80 134.56
CFWW 57.45+.65*% 12.05+.19*  2.21+.01 9.07+.08 2.89+.27 16.36+.78 133.55
*P=.05

NG=No germination
Chile farm wastewater = CFWW, MIVA rice wastewater = MRWW, River Benue Water = RBWonrol, Seraph Oil wastewater = SOWW.
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3.2 Proximate Composition of Irrigated
Vegetables

The amount of water and volatile compounds lost
during the drying process is known as the
moisture content. The moisture content of the
irrigated vegetables (scent leaf, roselle, and
spinach) varied between 59.03- 61.77 %; 44.7 -
46.8 %; and 55.44 - 57.45 %, respectively. The
vegetables that were irrigated using CFWW
wastewaters demonstrated higher moisture
contents than the vegetables irrigated with other
water sources. This difference in moisture
retention and nutrient delivery to the plants, as
well as differences in soil properties and
absorption rates, may be the cause of this
phenomenon. In contrast to the current
investigation, [22] observed low moisture content
of 14.36% in spinach and roselle. For all irrigated
vegetables, the trend of the findings was
observed in the order: CFWW > MRWW > RBW
> SOWW.

The amount of total nitrogen multiplied by protein
components is known as crude protein. The
irrigated vegetables (spinach, roselle, and scent
leaf) had crude protein levels ranging from 9.04 -
9.72; 7.10 -7.97; and 11.89 - 1210 %
respectively. Irrigated spinach and roselle with
CFWW samples vyielded the highest crude
protein content, while irrigated scent leaves with
MRWW samples produced high protein content.
This could be as a result of the wastewaters’
nutritional compositions, the seed viability, the
characteristics of the soil, the rate of absorption,
and the application time.

According to Ganugpichayagrai and Suksaard
[23], total fat is the sum of all fat components,
including fatty acids, oil-soluble dyes, fat-soluble
vitamins, and steroids. For spinach, roselle, and
scent leaf, the ranges for crude oil and fat
content were 1.9 - 2.10; 2.31 - 2.55; and 2.18 -
2.21 %, respectively, in the vegetables irrigated
with wastewater.

According to the investigation, all of the irrigated
vegetables with CFWW samples had crude fats
within the same range. This could be caused by
the CFWW nutritional content, factors relating to
plants and soil, application and absorption rates.
The results corresponded to the previous studies
by [16, 22, 24, 25].

Crude fibre is the total amount of dietary fibre in
the food sample [23]. Consuming fibre provides
several health advantages such as lowering the

risk of cancer and cardiovascular diseases in
humans. For the irrigated vegetables, the crude
fibore content varied from 11.53 - 12.58; 7.6 -
9.04; and 9.07 - 9.96%.Similar findings to
[15,18]. The trend was seen for the vegetables in
the order; (RBW (control> MRWW> CFWW>
SOWW).

Ash content is the amount of total mineral
residue left after incineration of leaf samples to
constant weight [23]. The ash level of irrigated
vegetables (spinach, roselle and scent leaf)
varied from 7.56 - 7.88; 5.6 - 6.1; 2.89 - 3.8 %
respectively. All the irrigated vegetables with
river Benue had the greatest ash content,
indicating that vegetables had more nutrients
from the water source and the rate of application
of the water source. Ladi[22], reported 9.95 %
ash and was slightly above that reported in this
study. In this finding, the ash content of irrigated
vegetables showed the following trend; RBW >
MRWW > CFWW > SOWW.

Total carbohydrate is the amount of
carbohydrate, which is one of the main
components of structural materials in plants [18].
Carbohydrate (CHO) content ranged from 7.36 -
9.46; 29.37 - 30.6; 16.35 - 16.68 % for irrigated
spinach, roselle and scent leaf respectively. The
results show that, for all the vegetables, the fiber,
ash content and CHO follow a similar trend in the
order RBW (control)> MRWW > CFWW >
SOWW which could be attributed to the
physicochemical features of water samples,
application rate, soil and plant related properties
[26,27].

4. CONCLUSION

In the order CFWW > MRWW > RBW (control) >

SOWW, each growth vyield measurement
(plant height, stem size, leaf length, leaf
width, and number of leaves) that was

analyzed showed a substantial boost in growth
rate per day from Week 1 after sowing to
Week 6.

Compared to the crops watered with other
samples, the vegetables produced with CFWW
exhibited significant increases in moisture
content, protein, and total fats. In contrast, the
plants cultivated under RBW (control) revealed
higher amounts of fibre, ash, and carbohydrates
than the plants irrigated with other wastewater
sources due to the nutritional composition of the
water source. When consumed, they could be
regarded as valuable sources of nutritional
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composition, particularly in terms of protein, fibre,
and carbohydrate.

The three wastewater treatments and the control
(RBW) both are safe and can be used for
irrigation of vegetables in terms of nutrient and
water enrichment. The findings revealed that the
irrigation of the selected vegetables were
improved in nutritional composition, and its
growth and yield performance.
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