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Abstract

The s.tud)'l :zllé:;flmlhc ;HCF' of different nutrient sources on nutritional quality of Tomato, The ficld
cxpenmen out during 2018 cropping scason at the Teaching and Rescarch Farm, Federal University
OFch‘lmology and laborutory nnalysis was carricd out at the Depariment of Water Resources, Aquaculture and
Fisherics Technology, School of Agriculture and Agricultural Technology, Minna. Fresh matured fruits of
Tomil‘? that have b_cm subjected to four diffcrent nutricnt sources were harvested and cvaluated for proximate
analysis. The expenment was a factoriul experiment involving threc tomato cultivars and four nutrient sources
which was applied and replicated three times, The experimental design was a 3x4 factorial arranged in a
mndonflzcd complete block design. Data collected were subjected to analysis of variance (ANOVA) 1o
dctermine lhc_ cffects of nutrient sources on tomato fruits proximatc and significant means were scparted by
Duncan Multiple Range Test (DMRT) at (0.05) probability levels. The results showed that, putrient SOuUrces
significantly affected (p< 0.05) the nutrient quality of Tomato fruits. Application of Urca fertilizer ot 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 nutricnt quality. UC 82B and Dan Zaria varicties showed higher values of all the
proximatc parameters when compared to Roma Savanna.

Introduction

Fruit vegetables have been found lo be of great
importance in the supply of necessary nutrents such
as vitamins, essential amino acids and minerals in
other to aid balanced dict. 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% swater und, once they are harvested
they begin to undergo higher rates of respiration,
resulting in moisture loss, quality deterioration and
potential microbial spoilage. Harvesting  itself
separates the fruit or vegelable from its source of
nutrients. In many cases, fresh tomato has a shelf lif
of only days before they are unsafe or undesirable for
consumption. Worldwide production of fresh and
processing tomato combined has been ‘sleadlly
increasing, with total annual production growing from
129 million tonnes in 2005 to 163 million tonnes in
2013 (FAO, 2016). N
Tomato fruits arc of high nutritional, medicinal and
industrial values which have been found to be rich in
protein, fat, minerals and vitamins (Akanbi el _al.,
2006). Several agronomic practices such as herbicide,
pesticides and fertilizer application have been found
to affect the nutrient qualities of vcgetables.
Application of nitrogen fertilizer is usually ascribed
with the building up of leaf tissues. Plant tissuc;
uWsually contain moOre nitrogen than any other
nutrients. Nitrogen application is used to produce
rapid vegemtive growth of vegetables (Ojetayo ef al.,
2011). It promotes luxuriant growth, increases number

of Icaves. It is also necessary for reproduction and
promotes the uptake of phosphorus and potassium by
plants, Sincc Tomato arc consumed as fruit vegetable
thercfore there is necd to analyze the fruit of the plant
for their nutritional quality in order to asceriain their
effect on the nutrient to human health, diet and
document the best nutrient sources that will positively
increase the nutritional values with no detrimental
effect on nutritional quality.

Rescarch on the optimum fertilizer usage for the fruit
yicld is recently being explored. However,
information on the effect of different nutrient sources
on nutrient quality of the fruits is limited since little
cfforts have been made to document the cffects of
fertilizer on the nutrient component of tomato, Soil
fentility is a mojor 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
usc of inorganic fertilizer has not been helpful in
intensive agriculture because it is often associated
with reduced crop yield, soil acidity and nutrient
imbalance (Ojeniyi., 2000), (Ano and Agwu., 2005),
(Agbede et al., 2008). Aduayi et al., (2002) noted that
three major nutrient elements known lo be deficient in
most tropical soils duc 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 matter
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

Scanned with CamScanner



THERE Hortlculiypy| Pmdulc..uan“; of the

: | MOMgiY; W=

allowlng 15 onc of ie lang
t{:mcicnh balanced  angd "suliﬁ:lh:?l:ll:m g
methods  for soil remediation, proyy l:!"r.l"“""m'
fertility Festortion in thg ool ctivity  unq
Adeniyan., 2006), but us o res Pies (Ayoolu apd
) : sull of rupid Increa i
e population, the years of fy]jqyyin P
B peniad have
peen reduced drastically fron eq years fo 1|
and this Tus had un udverse effeey op lhlmF yeurs
mtcmliun leading to low ang poor cro ° .:IIL:“';)’
Jeveloping _ceonomies  like  Nigeriy ah):rc Aun
pulation is on the increase, (he balonced us mf
fertilizers becomes imperutive 10 ey the Fnd
irement of the nation Herm, 1996), =
Materiuls und Methods
Fruits of three Tomato genatypes (UC 82B, Roma
Savana and Dan Zanin) that were previously su‘bjcclcd
1o four dilTerent nutnent sources (Poultry dropping
Cow dung, Blo-orgnic and Urca) n 3o kg Ma
planted 1n 2018 at the Teaching and Research Farm
Federnl University of Technology and lﬂbomlor)"
gnalysis ot the Dcpartment of Water Resources
Aquoculure and Fisherics Techinology, Schoal of
Agriculture and Agricultural Technology, Minna, At
matunty growth stage the fruits were harvested from
the field and ninsed with distilled water for proximate
analysis cxperiment at the Depariment of Water
Resources, Aquaculture und Fisherics Technology,
School of Agnculturc and Agnicultural Technology,
Miona. The field experimental design was a Jxd4
factorial armanged in a randomized complete block
design with four replications,
Proximate composition analysls of leave samples:
Moisture, ash, crude protein, crude fiber, fats and
nitrogen free extruct of the fruits were determined by
the standard official methods of analysis of tie
Association of Analytical Chemist (AOAC,, 2000) in
triplicate.
Results and Discussion
The cffect of fertilization on the proximate
composition of three genotypes of Tomato (UC 82b,
Roma savanna and Dan Zaria) is shown in Table.
Molsture content
There were no significant differences (p > 0 05) in the
moisture contents of the three tomato varicties amaong
the different nutrient sources (Figure |). This implicd
that the type and forms of nutnent sources had no
significant effect on the moisture content of the
tomzto 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
Wmato has higher moisture content (93.8+3.00)
(p<0.05). Severnl factors could account for sus:h a
ference. Since the main purpose of canning is 10
Preserve the quality content, then reducing the water
Teduces the risk of microbial growth, Also, to increase
 Solid content so that consumers can buy morc
©lid maner. Geogruphical differences could be
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anollicr fuctor, The moisture content of the [resh
tomato |s in conformity with the finding of Rormamn
(2001) and Harry (1994),

Ash content

The ash content as an Indlcator of the opproximale
minerul concenuation of substance, showed some
levels of significant difference (p < 0.05) between the
differen! nutrienls sources used for cach of the tomalo
variclics The ash of UC 32D and Dan Zaria fertilized
with urca and poultry droppings were not sigmficantly
different fram each other hut were significantly higher
than those fentilized with cow dung, and bio-organlc
nulrient as well s the control. The control and cow
dung fedilized tomatoes werc not slgnificantly
diffecent in thelr ash contents but were significantly
higher than that fertilized with bio-organic putrient.
The ash of Roma savanna fertilized with urca and bio-
organic nulnenl were not significantly differeot from
cach other but were significantly higher than those of
the olher treatments which were not significant
different frum cach other, The ash content of UC 82B
ranged from 0.23 - 033% , Rama savanna ranged
from 0.24 — 033% and Dan Zana varicty from 0.23 —
0.33% (Figurc 2), The high water content might also
contribute to the low level of ash (Abdullahi ef al,
2016)

Crude protcin

The crude protcins content of the tomato were
significanily dilTerent from cach other (p < 0.05).The
crude protein of UC 82B wrated with poultry
droppings was significantly higher than thosc 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 samc protein content. Roma savanna treated
with ureca hnd protein content that was not
significantly difTerent from the control and both the
contral and urea treatments. Roma savanna proleins
content that was not significantly higher than those
treated with poultry droppings, bioorganic nulnicnt
and cow dung, which were not significantly different
from each other. The protein content of Dan Zana
treated with poultry droppings and cow dung were not
significantly different from cach other but were
significantly higher than those treated with urea and
bioorganic nutrient and the control. Dan Zana planted
on soil treated with urea and bioorganic nutnent as
well as the control had crude proteins that was not
significantly difTerent 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
tomato might result in Jow level of protein (Abdullahi
¢t al, 2016)

Crude flber

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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Fat confent
Thero wero significant differences (p< 0.05) in the fay
concentration of the varictics, Uc 82B, Roma savannn
and Dan Zarin, between (e trcatments, The fag
content of the treated varieties rmnged from 0.48 —
0.57% for UC 820, 0,44

=0.58% for Ramu savonna
and 0.48 - 0.57% for Dan Zan, (Figure 5),

The fut contents of UC 82B ang Dan Zaria treated
with cow dunyg nnd pouliry  droppings were not
sigolflcantly different from control and from each
other but were significantly higher than those of
bioorganic nutrient and urca, which were not
slgnificantly different from cach other. The fat content

of Roma savanna treated with bioorganic nutrient,
poultry droppings and urea were not significantly
dilferent from each other but those of bicorganic
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
oot significantly different from that of urea but were
significantly higher than the control.

Consldering the percentage value of fat for fresh
lomato, it was observed to have significant higher fat
conlent. Scveral factors might result to  such
difference. The difference of processing mechanism
involved in the processes of preservation might have a
different effect on the fut content. Also geographical

erences may also be a contributing factor for the
difference (Abdullahi et al., 2016).

Nitrogen Free Extract

cre 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 1.19-231%
;‘g UC82b, 0.12 - 1.62 for Rama savanna and 1,19 -

1

zhc NFE of UC §2B and Dan Zaria treated with

_iowgimic nutrient and the control were not

- Significantly  different from each other, but were
- Significanily higher than those treated with urca, cow
8 ind poultry droppings. The NFE of UC §2B and
Dan Zariy treated with urca was significantly higher

23 hl'l thos

¢ of cow dung and poultry droppings, which

were not slgnificantly different from each other. The
NFE of Romn savanna treated with poultry droppings
was slgnificantly higher than other treatinents ond the
control.  Roma cavunna treated with urca und cow
dung were not significantly different frum cach other
but were significantly higher than thosc treated with
bicorganic nutricnt and the control. Blo-orgonlic

nutricnt 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 shawed severnl disparitics
with the different treatments, UC 82B, Roma Savanna
and Dan Zarin) varictics responded well to all nutrient
sources excepl for the control {o produce significantly
high percentage, Proximate analysis shows that
organic fertilizer especially liquid fertlizer enhances
the presence of most secondary metabolites while N
fentilizer (Urca) cncouraged better nutrients comparcd
to other treatments at 300kg /ha. The usc of organic
fertilizers is essential Lo ensure the nutritional benefits
of proximale 1o be cffectively and cfficiently
hamessed. It can be seen that the proximale contents
af the lomato fruits were significantly okay and can
serve as good supplement for healthy living.
Application of Urca fenilizer at 300kg Nha™' was
significant than other nutrient sources on tomato fruit
nutrients. Hence, 300kg N/ha' of Urea fenilizer is
adequate for Tomato fruits nutrient quality,
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Table 1: Effect of different nutrlents sources on the proximate composlition of Tomato genotypes UC 82D,

Roma savanna and Dan Zuria
Roma 3

_Parameter Treatment UCB2b Romn savann Dan Zarla
MC (%) Control 92.01 £2.12a 92,46+ 2.56a 92,01 + 1.06n
Urca 92,78 +2.524 92,54 + 1,760 92,78 £ 321u
Poultry droppings 91.70 = 2.44a 92.49 £ 2.40a 91.70 £ 2 650
Bio-organic nutrient 92.18 £ 2.18a 03,54 2,70 92,18 £ 3.73a
Cow dung 92.20+2.24n 93,05+ 430a 92.20 = 1.06a
ASH (%) Control 0.28+001b 024 +001b 0.28 £ 0,00b
Urca 033+0.0la 033£001a 033+£0.0la
Poultry droppings 033+£0.0la 0.25+0.01b 03310010
Bio-organic nutrient 0.23+00Ic 031x00!a 0.23+0.0lc
Cow dung 0.28 £0.01b 0,24 £0.01b 0.28 + 0.00b
CP (%) Control 3.50+0.08c 525+0.15u 1,50 + 0,04b
Urea 3,50 £ 0.09¢ 4.81 £0.09 3.50+0.12b
Poultry droppings 4.87+0.13a 3,93 £0.10b 487 £0.14a
Bio-organic nutricnt 3.50 £ 0.08¢c 4.25+0.12b 3,50+ 0.14b
Cow dung 437+0.11b 437+0.20b 4,37 £ 0,050
CF (%) Control 1.3340.03a 1.22£0.03a 1.33 £0.02n
Urea 1.21£0.03b 1.09 £ 0.02n 1,21+ 0,04b
Poultry droppings 1.37 £ 0.04a (.13 £0.03a 1.37 + 0.04a
Bio-organic nutrient 1,354 0.03a 1.20 £ 0.03a 1,35+ 0.05a
Cow dung [.38 £0.03a 1.17 £ 0,052 1.38 £ 0.02a
FATS (%) Control 0.57+0.01u 0.44 £0.01c 0.5710.0lu
Urs 049+ 0.01b 0.54 4 0.01ab 0,49 + 0.02b
Poultry dmppings 0.54+0,0la 0.58 £ 0.02u 0.54 +0.02a
Bio-orgunic nutrient 048 £0.01b 0.58 £ 0,02a 0.48 £ 0,02b
Cow dung 0,56+ 0.01a 0.50 £ 0.02b 0,56 £ 0.01u
NFE (%) Control 2.31 £ 0.05 0.39+0.01¢ 2.31£0,03a
Urea 1.69 £ 0.05b 0.69£0.01b [.69 £ 0.06b
Poultry droppings 119 % 0.03c 1,62 £0.04a 119 +0.03¢
Bio-organic nutrient 2.26 £ 0,050 0.12+0.00d 226 £0.0%
Cow dung 1.21 +0.03¢ 0.67 +0.03b 1.21 £ 0.01¢

Means are + Standard error

Means on the sample column fo

0.5)

r cach parameter followed by different letters are significantly different (p <
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Figure 1: Effect of different nutricnt sources on moisture content of three tomato varieties.
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Figure 2: Effect of different nutrient sources on ash content of three tomato varieties
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Figure 3: Effect of different nutrient sources on crude protein of three tomato varieties.
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