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Abstract

The study evaluated the cffect of different nutrient sources on nutritional quality of Tomato. The field
experiment was carried out during 2018 cropping season at the Teaching and Research Farm, Federal University
of Technology and laboratory analysis was.carried out at the Department of Water Resources, Aquaculture and
Fisheries Technology, School of Agriculture and Agricultural Technology. Minna. Fresh matured fruits of
Tomato that have been subjected to four different nutrient sources were harvested and evaluated for proximate
analysis. The experiment was a factorial experiment involving three tomato cultivars and four nutrient sources
which was applied and replicated three times. The experimental design was a 3x4 factorial amranged in a
randomized complete block design. Data collected were subjected to analysis of variance (ANOVA) to
determine the effects of nutrient sources on tomato fruits proximate and significant means were separated by
Duncan Multiple Range Test (DMRT) at (0.05) probability levels. The results showed that, nutrient sources
significantly affected (p< 0.05) the nutrient quality of Tomato fruits. Application of Urea fertilizer at 300kg
N/ha was significant than other nutrient sources on tomato fruit nutrients. Hence, 300kg N/ha of Urea fertilizer
is adequate for Tomato fruits nutrient quality. UC 82B and Dan Zaria varictics showed higher values of all the
proximate parameters when compared to Roma Savanna.

Introduction

Fruit vegetables have been found to be of great
importance in the supply of necessary nutrients such
as vilamins, essential amino acids and minerals in
other to aid balanced diet. Tomato is a fleshy berry
regarded as very popular perishable fruit as well as
vegetable grown throughout the tropical and
temperate regions of the world (Robinson, 1976). It is
typically over 90% water and, once they ar¢ harvested
they begin to undergo higher rates of respiration,
resulting in moisture loss, quality deterioration and
potential microbial spoilage. Harvesting itself
scparates the [ruit or vegetable from its source of
nutrients, In many cases, tresh tomato has a shelf life
of only days before they are unsafe or undesirable for
consumption. Worldwide production of fresh and
processing tomato combined has been steadily
increasing, with total annual production growing from
129 million tonnes in 2005 to 163 million tonnes in
2013 (FAO, 2016). !
Tomato fruits are of high nutritional, medicinal and
industrial values which have been found to be rich in
protein, fat, minerals and vitamins (Akanbi et al.,
2006). Several agronomic practices such as herbicide,
pesticides and fertilizer application have been found
to affect the nuirient qualities of vegetables.
Application of nitrogen fertilizer is usually ascribed
with the building up of leaf tissues. Plant tissue;
usually contain more nitrogen than any other
nutrients. Nitrogen application is used to produce
rapid vegetative growth of vegetables (Qjetayo et al.,
2011). It promotes luxuriant growth, increases number

of leaves. It is also necessary for reproduction and
promotes the uptake of phosphorus and potassium by
plants. Since Tomato are consumed as fruit vegetable
therefore there is need to analyze the fruit of the plant
for their nutritional quality in order to ascertain their
effect on the nutrient to human health, diet and
document the best nutrient sources that will pesitively
increase the nutritional values with no detrimental
effect on nutritional quality.

Rescarch on the optimum fertilizer usage for the fruit
yield is recently being explored. However,
information on the efTect of different nutrient sources
on nutrient quality of the fruits is limited since little
efforts have been made to document the effects of
fertilizer on the nutrient component of tomato. Soil
fertility is a major overriding constraint that affects all
aspects of crop production (Mbah., 2006). In the past,
inorganic fertilizer was advocated for crop production
to ameliorate low inherent fertility in the soils in the
tropics. In addition to being expensive and scares, the
use of inorganic fentilizer has not been helpful in
intensive agriculture because it is often associated
with reduced crop yield, soil acidity aad nutrient
imbalance (Ojeniyi., 2000), (Ano and Agwu., 2005),
(Agbede et al., 2008). Aduayi er al., (2002) noted that
three major nutrient elements known 10 be deficient in
most tropical soils due to intense pressure on land as a
result of continuous cropping were N. P, and K. The
amount of fertilizer introduced into the soil, no marter
the type affects the amount of mineral nutrient
available to the plants and the organic carbon content
of the soil (Bijlisma and Lambers., 2000). Bush
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fllowing is one of the long aged system used ns an
efficient, balanced and  sustainable  agricultural
methads  for  soil  remediation,  productivity —and
fertility restoration in the tropics  (Ayoola and
Adeniyan., 2006), but as a result of rapid increase in
the population, the years of fallowing period have
been reduced drastically from ten years to three years
and this has had an adverse effect on the fertility
restoration leading . to low and poor crop yield. In
developing  cconomics  like  Nigeria where the
population is on the increase, the balanced use of
fertilizers becomes imperative to meet the food
requirement of the nation Hera, 1996).

Materials and Methods

Fruits of three Tomato genotypes (UC 82B, Roma
Savana and Dan Zaria) that were previously subjected
to Tour different nutrient sources (Poultry dropping,
Cow dung, Bio-organic and Urea) at 300 kg /ha
planted in 2018 at the Teaching and Rescarch Farm,
Federal University of Technology and laboratory
analysis at the Department of Water Resources,
Aquaculture and Fisheries Technology, School of
Agriculure and Agricultural Technology, Minna. At
maturity growth stage the fruits were harvested from
the field and rinsed with distilled water for proximate
analysis experiment at the Department of Water
Resources, Aquaculture and Fisheries Technology,
School of Agriculture and Agricultural Technology,
Minna.. The field experimental design was a 3x4
factorial arranged in a randomized complete block
design with four replications.

Proximate composition analysis of leave samples:
Moisture, ash, crude protein, crude fiber, fats and
nitrogen free extract of the fruits were determined by
the standard official methods of analysis of the
Association of Analytical Chemist (AOAC., 2000) in
triplicate.

Results and Discussion

The effect of fertilization on the proximate
composition of three genotypes of Tomato (UC 82b,
Roma savanna and Dan Zaria) is shown in Table.
Moisture content

There were no significant diflerences (p > 0.05) in the
moisture contents of the three lomato varielics among
the different nutrient sources (Figure 1). This implied
that the type and forms of nutrient sources had no
significant effect on the moisture content of the
tomato which ranged from 91.70 - 92.78% for UC
82B. 92.46 — 93.54% for Roma savanna and 91.70 -
92.78% for Dan Zaria. This indicates that the fresh
tomato has higher moisture content (93.8£3.00)
(p<0.05). Several factors could account for such a
difTerence. Since the main purpose of canning is (o
preserve the quality content, then reducing the water
reduces the risk of microbial growth. Also, to increase
the solid content so that consumers can buy more
solid matter. Geographical differences could be
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another factor. The moisture content of the fresh
tomato is in conformity with the finding of Romain
(2001) and Harry (1994).

Ash content

The ash content as an indicator of the approximate
mineral concentration of substance, showed some
levels of significant difference (p < 0.05) between the
differept nutrients sources used for cach of the tomato
varieties. The ash of UC 82B and Dan Zaria fertilized
with urea and poultry droppings were not significantly
different from cach other but were significantly higher
than those fertilized with cow dung, and bio-organic
nutrient as well as the control. The control and cow
dung fertilized tomatocs were not significantly
different in their ash contents but were significantly
higher than that fentilized with bio-organic nutrient.
The ash of Roma savanna fertilized with urea and bio-
organic nutrient were not significantly different from
cach ofher but were significantly higher than those of
the other treatments which were not significant
different from each other. The ash content of UC 82B
ranged from 0.23 — 0.33% , Rama savanna ranged
from 0.24 — 0.33% and Dan Zaria variety from 0.23 -
0.33% (Figure 2). The high water content might also
contribute to the low level of ash (Abdullahi er al.,
2016).

Crude protein

The crude proteins content of the tomato were
signifigantly different from cach other (p < 0.05).The
crude protein of UC 82B treated with poultry
droppings was significantly higher than those of the
other treatments and the control. While UC 82B

_ treated with cow dung had significantly higher protein

than the control, urea and bioorganic nutrient, which
had the same protein content. Roma savanna treated
with urca had protein content that was not
significantly different from the control and both the
control and urea treatments, Roma savanna proteins
content that was not significantly higher than those
treated with poultry droppings, biocorganic nutrient
and cow dung, which were not significantly different
from each other. The protein content of Dan Zaria
treated with poultry droppings and cow dung were not
significantly different from each other but were
significantly higher than those treated with urea and
bioorganic nutrient and the control. Dan Zaria planted
on soil treated with urea and bioorganic nutrient as
well as the control had crude proteins that was not
significantly different from each other. The crude
protein’ ranged from 3.5 — 4.87% for UC82B, 3.93 -
5.25% for Roma savanna and 3.5 — 4.87% for Dan
Zaria (Figure 3). The high water content of fresh
jomato might result in low level of protein (Abdullahi
eral., 2016).

Crude fiber

The crude fiber of the samples generally ranged from
1.21 = 1.38% for UC 82b, 1.09 = 1.22% for Roma
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savanna and 121 = 1.38% for Dan Zaria (Figure
4).UC 828 and Dan Zaria crude fiber showed some
levels of significant difference (p < 0.05) between the
treatments while that of Roma savanna had no
significant difference (p > 0.05). The crude fiber
content of tomato treated  with poultry  droppings,
bicorganic  nutrient  and cow  dung were not
significantly ditTerent from each other and also with
the control but were all significantly higher than that
treated with urea, which was signilicantly lower than
the control. This could be because the high water
content of the fresh tomato contributes to the Jow dry
matter which contains the crude fiber (Abdullahi e
al., 2016).

Fat content

There were significant differences (p< 0,05) in the fat
concentration of the varieties, UC 82B, Roma savagna
and Dan Zaria, between the treatments, The fat
content of the treated varietics ranged from 0.48 -
0.57% for UC 82b, 0.44 —0.58% for Rama savanna
and 0.48 - 0.57% for Dan Zaria (Figure 5).

The fat contents of UC 82B and Dan Zaria treated
with cow dung and poultry droppings were not
significantly different from control and “from each
other but were significantly higher than those of
bioorganic nutrient and urea, which were not
significantly different from each other. The fat content
of Roma savanna treated with bioorganic nutrient,
poultry droppings and urea were not significantly
different from each other but those of bioorganic
nutrient and poultry dropping were significantly
higher than those of cow dung and the control. The fat
contents of Roma savanna treated with cow dung was
not significantly different from that of urca but were
significantly higher than the control.

Considering the percentage value of fat for fresh
tomato, it was observed to have significant higher fat
content. Several factors might result to such
difference. The difference of processing mechanism
involved in the processes of preservation might have a
different effect on the fat content. Also geographical
differences may also be a contributing fa_bmr for the
difference (Abdullahi er af., 2016). [
Nitrogen Free Extract ’

There were significant differences in the mean NFE of
cach of the studied variety between the treatments (p
< 0.05).

The NFE of the samples ranged from 1.19-2.31%

for UC82b, 0.12 - 1.62 for Rama savanna and 1.19 =
2.31.

The NFE of UC 82B and Dan Zara treated with
bioorganic nutrient and the control  were not
significantly different from each other, but were
significantly higher than those treated with urea, cow
dung and poultry droppings. The NFE of UC 82B and
Dan Zaria treated with urea was significantly higher
than those of cow dung and poultry droppings, which

were not significantly different from each other, The
NFE of Roma savanna treated with pouhiry droppings
was significantly higher than other treatments and the
control.  Roma savanna treated with urea and cow
dung were not significantly different from cach other
but were significantly higher than those treated u'u!ll
bioorganic nutrient and the control.  Bio-organic
nutrient treated Roma savanna had NFE significantly
lower than the control,

Conclusion

The results showed that nutrient sources significantly
affected the nutrient quality of tomato fruits,
Proximate compositions showed several disparitics
with the different treatments, UC 828, Roma Savanna
and Dan Zaria) varietics responded well to all nutrient
sources except for the control to produce significantly
high percentage.  Proximate analysis shows  that
organic fertilizer especially liquid fertilizer enhances
the presence of most sccondary metabolites while N
fertilizer (Urea) encouraged better nutrients compared
to other treatments at 300kg /ha. The use of organic
fertilizers is essential to ensure the nutritional benefits
of proximate to be effectively and efficiently
harnessed. It can be seen that the proximate contents
of the tomato fruits were significantly okay and can
serve as good supplement for healthy living.
Application of Urca fertilizer at 300kg N/ha™ was
significant than other nutricnt sources on tomato fruit
nutrients. Hence, 300kg N/ha™' of Urea fertilizer is
adequate for Tomato fruits nutrient quality.
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Table L: Effect of different nutrients sources on the proximate composition of Tomato genotypes UC 821,

Roma savanna and Dan Zaria

F]

Parameter Treatment UCS82Zb Roma savana Dan Zaria
MC (%) Control 92.01%2.12a 02.46 + 2.56a . 92.01 £ 1.06a
Urea 92.78 + 2.52a 92.54 % 1.76a 92.78 + 3.21a
Poultry droppings 91.70 £ 2.44a 92.49 =2.40a 91.70 + 2.65a
Bio-organic nutrient 92,18+ 2.18a 93.54 £ 2.70a 92,18+ 3.73a
Cow dung 92,20+ 2.24a 93.05+4.30a 92.20 + 1.06a
ASH (%) Control 0.28+0.01b ~ 0.24 £ 0.01b 0.28 £ 0.00b
Urea 033+00la 0.33+0.01a 0.33+0.0la
Poultry droppings 0.33£0.01a 0.25=0.01b 0.33+0.0la
Bio-organic nutrient 0.23+£0.01¢ 0.31£0.01a 0.23+0.01c
Cow dung 0.28+0.01b 0.24 £ 0.01b 0.28 + 0.00b
CP (%) Control 3.50+0.08¢c 525+0.15a 3.50 £ 0.04b
Urea 3,50+ 0.09¢ 4,81 £0.09a 3.50+0.12b
Poultry droppings 4.87+0.13a 3.93=0.10b 487%0.14a
Bio-organic nutrient 3.50+0.08¢c 425+ 0.12b 3.50+0.14b
Cow dung 437+0.11b 4.37£0.20b 437+ 0.05a
CF (%) Control 1.33+ 003 * 1.22 + 0.03a 1.33 + 0.02a
Urea 1.21 £ 0.03b 1.09 + 0.02a 1.21 + 0.04b
Poultry droppings 1.37 = 0.04a 1.13 £ 0.03a 1.37 £ 0.04a
Bio-organic nutrient 1.35+0.03a 1.20 £ 0.03a 1.35 = 0.05a
Cow dung 1.38 £ 0.03a 1.17 £ 0.05a 1.38 £ 0.02a
FATS (%) Control 0.57+0.01la 0.44£0.0lc 0.57+0.0la
Urea 0.49+0.01b 0.54 £ 0.01ab 0.49 = 0.02b
Poultry droppings 0.54 £0.0la 0.58 £ 0.02a 0.54 + 0.02a
Bio-organic nutrient 0.48=0.01b 0.58 £ 0.02a 0.48 = 0.02b
Cow dung 0.56 £ 0.0la 0.50 = 0.02b 0.56 £ 0.01a
NFE (%) Control 2.31£0.05a . 039+ 0.0lc 2.31£0.03a
Urea 1.69 £ 0.05b 0.69+0.01b ¢ 1.69 = 0.06b
Poultry droppings 1.19 £ 0.03¢ 1.62 = 0.04a 1.19 £ 0.03¢
Bio-organic nutrient 2.26 + 0.05a 0.12£0.00d 2.26 % 0.09a
Cow dung 1.21 £0.03¢ 0.67 + 0.03b 1.21 = 0.01¢

Means are = Standard error
Means on thie sample column for each parameter followed by different letters are significantly difTerent (p <

0.05)
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Figure 1: Effect of different nutrient sources on moisture content of three tomato varicties.

Figure 2: Effcet of different nutrient sources on ash content of three tomato varictics
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Figure 3: Effect of different nutrient sources on crude protein of three tomatao varieties.

~ 807 ~

/H
4 @)
| e

A4



']"

Proceedings of 31h Annoal Conterence of Iha Norticultural Soclety of Nigeria (NORTSON) “OWO MADE201T" /'
(4

TRRL Horticultural Production: A Panacea for Sustalnable Economic Growth and Development
MONDAY 18TH - FRIDAY 22ND NOVIMAIR 7019

figure A

00y

(LKA} (o

NN

0.02

mUCAN
(- nRoma

w Zaria
om

control  Urea Poultry Do Cow

Frgure 42 Fireet of different nutrient sources on endde fiber of three tomato varietics

figure 5
0.02 1
0.015
i . i nuC828e
0.01 m Roma
0.005 m Zaria

N

| control  Urea  Poultry Bio Cow

|
Figure 8 Eftect of different nutrient sources on [at content of three tomato varieties.

control Urea Poultry Bio Cow

} figure 6 .
q }
|01
| 0.08 r
0.06 muC828
\ 0.04 m Roma
1 ' l_I | ! ‘l L [:l n Zaria
00 , | t
‘ 0 e b i; ‘17 |

Fivure 6: Effect of difterent nutrient sources on nitrogen free extract of three tomato varicties.
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