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Abstract — This investigation was implementec during
(20122013) and (2012014) seasons ornavel orange trees
(Citrus sinensis L) to study the effect ofmolybdenum (Mo)
treatment on the residual effect of both nitrate ad nitrite in
navel orange fruits. Molybdenum can reduce nitrate to
ammonium in plants and transform it to amino acidsand
eventually proteins. According to the World Health
Organization (WHOQ) the acceptabe daily intake for nitrate
is 0-3.7 mgekg-1 body weight.The study involved two
experiments in different two locations, he first was carried
out in a private orchard located in El- kalubia governorate,
on trees budded on sour orange rootstockCitrus aurantium),
grown in a clay soil under flood irrigation. The second was
done in a private orchard located in Ef Bustan county, El
Behera Governorate where the trees were budded or
Volkamer lemon rootstock (Citrus wlkameriane, Ten of
pasq.), grown in asandy soil under drip irrigation system.
Trees in both two experimentswere subjected t¢ four
treatments, control (untreated), and foliar sprays with
ammonium molybdate at (0.2, 0.4 and 0.%) at three weeks
before harvest. btained results indicated that, foliar
application with ammonium molybdate at 0.2% was the best
treatment for achieving the lowestfruit juice content of
nitrite and nitrate, increasing fruit juice protein content, fruit
weight, juice weight %,T.S.S/Acid and Vitamin C.Fruits of
navel orange trees in El- kalubia regionhad lower residual
effect of both nitrate and nitrite and it had higher fruit
quality than the other fruits taken from El- Bustan region. It
is recommended to adopffoliar application of molybdenum
for other crops before crop harvestespeciallyvegetables that
having high concentrations of nitrgae and nitrite due to
continuous additives of fertilizerswhich cause risksto human
body health.

Keywords— Navel Orange, Nitrate, Ntrite, molybdenum,
Protein and Fruit Quality.

I. INTRODUCTION

Nitrates and nitrites are chemicals used in fedil, in
pesticides rodenticides (to kill rodents), and a®d
preservatives [1]Excessive nitrogen (N) application
fertilizers is an economic loss to the growersamts of
unnecessary input costs, and may also result mterees
management problems [2]From an environment:
perspective, overuse of chemical (N) fertilizeis been
associated with increased levels of nit-nitrogen (Na-
N) in ground and surface water [3Jowever, when inpu
of nitrogen exceeds the demand, plants are no faage
to absorb it, and nitrogen then builds up in thi§ seostly
as nitrates [4]This causes imbalance of nutrients in
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soil and increases the nitrate level in ground nsti@plies
[5] which influences the nitrate content of pla[6].

Investigations have indicated that a high nit
accumulation in plants results in nie production, which
is converted into nitric oxide (NO) which, togethsith
OZ, could be rapidly catalyzed by nitrate reductage
peroxy nitrite (ONOQ) which is highly toxic to plant[7].
Therefore, high nitrate accumulation in plants &nhful
to human health [8hs well as to plant growi[9]. Several
human health hazards due to nitrate toxicity hagen
identified. The toxicity of nitrate is thought te llue to its
reduction to nitrite and conversion to nitrosamirses
nitrosamides through reion with amines and amide
whose carcinogenic action is well know[10]. The
principal mechanism of nitrite toxicity is the oatibn of
the ferrous iron (Fe2+n haemoglobin to the ferric (3+)
valence state, producing methaemoglobin. As
consequere of methaemoglobin formation, oxyg
delivery to human tissues is impaird11], [12]. The
percentage of total methaemoglobin in oxidized fi
determines the clinical picture of oxygen deprizativith
cyanaosis, cardiac dysrhythmias and circulatoryfe, and
progressive central nervous system (CNS) effecte
CNS effects can range from mild dizziness and fgthéo
coma and convulsions [18linical findings vary witt
methaemoglobin concentrations. Methaemoglobinemia,
earlier believed to occur in iafts only, has been report
by [14] in people of different ages with high nitr:
ingestion the infant and above 45 age groups being |
susceptible to nitrate toxicity.

Nitrate contamination of drinking water is of sy
concern in agricultural areg[15]. Nitrate-contaminated
drinking water often arises as a result of feritiz appliec
to crops, which are converted to nitrate in thé @od ther
seep into ground wet and into private residential wel
Of particular concern in proximity of animal feeatd to
some ground water contamination with nitrates fioum-
off from these feed lots [16].
Nitrates have been detected in breast milk,
concentration increased with increasing consumptb
nitrated by the mother [17]Health effects that wel
significantly associated with nitrate or nitrite pasure
during pregnancy include in@ased incidence of
intrauterine growth retardatior[18] Cardiac defects
[19],central nervous system defe[20] and sudden infant
Death syndrome (SIDS[21].The most sensitive health
effect end point for nitrate  exposure
methemogloobinemia in infantsiso called "blue baby
syndrome" when humans metabolize nitrate, an altimen
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form blue baby syndrome" when humans metabc
nitrate, an alternative form of hemoglobin, cal
methemoglobin, is formed and is detectable in bl
Infants with blue baby s\rome turn blue because th
red blood cells, which contain methemoglobin, ha
decreased ability to carry oxygen. Blue baby symdrdas
been reported following exposure of infants to até
contaminated drinking water [15]nfants of ages -3
montts are at higher risk for blue baby syndrome bec
their normal intestinal flora contribute to the geation of
methemoglobin, older children and adults can expes
this syndrome, but at higher concentration of teéts[16].
Also, exposure to highdevels of nitrates or nitrites hi
been associated with increased incidence of camc
adults, and possible increased incidence of braimots,
leukemia, and nasopharyngeal tumors in chil22].

The Joint Expert Committee of the Food
Agriculture (JECFA) Organization of the Unit
Nations/World Health Organization (WHO) and
European Commission (EC) Scientific Committee
Food have also set an acceptable daily intakeifate of
0-3.7 mg-kg" body weight [23] The U.S. Environment:
Protection Agency (EPA) reference dose for nitres
equivalent to about 7.0 mg-Rdpody weight per da[12].

Molybdenum (MO) fertilizer is an important compot
of an enzyme in plants required to reduce nitrai
ammonium, an important component mino acids and
eventually proteins. Therefore, the plants beingl
predominantly nitrate nitrogen may have a greagedrfor
molybdenum because of need to convert nitrate geman
leaf ammonium for growth [24Also, molybdenum is a
essential compome of the major enzyme nitrate reduct
in plants. In the presence of Migficiency, low nitrate
reductase activity results in high accumulation§Nos in
plants with many physiological implications. Diserd
such as leaf buracorch of ClementineCitrus reticulate)
trees [25]have been related to nitrate accumulation in
presence of a short supply of molybden

This study aimed to evaluate the effect of molyhae
treatment on the residual effect of both nitritel anitrate
in navel orange fruits from trees grown in two eifnt
locationsin sandy and clay soil types.

1. MATERIALS AND METHODS

This investigationwas conducted during (20/2013)
and (201®014) seasons on navel orange treCitrus
sinensis L.) to study the effect of molybdenum treatm
on the residual effect of both nitrate and nitéie navel
orange fruits. The study involved two locationsfollow:
1-Private orchard located in Ekalubia governorate c
20- year-old trees, budded on sour orange roots
(Citrus aurantium.) planted at 5x5 m spacing in clay <
under flood irrigation. Irrigation was added ateivals of
about 15 days in summer and 2Q-days in winter2-
Private orchard located in EBustan county, El Behe
Governorate on 8years old trees, budded on Volkar
lemon rootstock Citrus Volkameriana, Ten of pasq.)
planted at 4x6 m spacing in sandy soil under
irrigation system. Twelve trees of navel orange were |
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for each location according to vigor and numbefroits
for data collection and to study the effect ofdolspray o
molybdenum on the residual effect of both nitratel
nitrite on navel orange fruit qtity.
Both Two Locations Involved
Treatments

Control trees (untreated), were sprayed with wated
trees sprayed with ammonium molybdate as a soufr
molybdenum at (0.2, 0.4 and 0.6 %) at three weeksré
harvest.

Fertilizer programs tit used in two orchards are sho
in (Tables 1 & 2).

the Following

Table 1. Fertilizer program usedl E- kalubia region (clay soil)
underflood irrigation

Nutrient requirement (Kg)/ fe

Month N P K
December = - 30 0 e
February 70 0 - 24
May 60 0 -
August 50 0 - 24
Total 180 30 48

Table 2. Fertilizer program usedl E- Bustan region (sand soil)
under drip irrigatior
Nutrient requirement (K / Month/ fed.)

Month N P K
January 1.88 6.7
February -—- 1.88 8.04
March 11.39 1.88 9.38
April 14.74 1.88 10.72
May 16.08 1.88 12.06
June 10.05 2.01 6.7
July 10.72 7.37
August 22.78 13.4
September 11.39 14.74
October 10.05 16.08
November --- 10.05
December 5.36
Total 107.200 11.400 120.600

From (Tables 1 & 2) It could be noticed that thesere
difference between the two fertilizers programsdusthe
two orchards at El-Kalubia and E- Bustan regions
specially in the rates of the nitrogen fertilizgrpécation,
whereashitrogen fertilization of navel orange trees a-
Kalubia is higher than EIBustan region, in more deta
180 kg Nitrogen / Feddan are added during the 1
intervals ( February, May and August ) under fl
irrigation at El-Kalubia region, while, 17.2 kg Nitrogen /
Feddan were added by different doses from Marc
October under drip irrigatiogysten at EI- Bustan region.
The experiments design were completely random
block with 3 single tree replicates with one tree éact
replicate. Also, balanced foliar fertilization ofll
microelements was applied three times yearly (Fatyr
May and August).

The Following Parameters were Sudied
1. Nitrite and nitrate in fruit Juice content: A sample of
(10) ml of fruit Juice was taken from each repkcad
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determine Ng and Ng@ by ppmaccording to the methot
outlined by [26].
2. Protein content in fruit juice. Total soluble protei
content was estimated as percentage with the meth
[27].
3. Fruits quality. Ten fruits were random sampled or
picked in the two seasons for each replicate and
following determinations were carried out: Averdgeit
weight(gm.) was determined. Juice weight percentage
calculated and recorded. Total soluble solids §.%)
was determined by using Zeiss hand refractometatal
acidity (%) was determined in fruit juice according28].
Total soluble solids/acid ratio a8 calculated from tr
values of total soluble solids divided by valuestatal
acids. Ascorbic acid (Vitamin C) was calculated
mg/100 ml juice according to [29].
Statistical Analysis: The experiment was designed
completely randomized block design with four reples
for each treatment and each replicate was repbdnt
one tree. The obtained data of both seasons wbjecsed
to analysis of variance according [®0] and the means
were differentiated using Duncan multiple range &$%
level [31].
I1l. RESULTS AND DISCUSSION
A. Nitrite and Nitrate in Fruit Juice Content.

It could be noticed from (Tables & 4) that, all the
concentrations of ammoniumatybdate used under stu
led to a decrease the level of nitrite and nitrate of fre:
juice of navelorange fruits as compared with cont
treatment.As for fruit juice nitrite conter,data in (Table
3) showed thatthe best treatment was in the trees tre
by ammonium molybdate at 0.2% which scored
smallest average of two seasonsl@lppm) and (1.88
ppm) followed in anascending order by trees treated
ammonium molybdate at 0.4% 2(37 ppm) and ( 2.72
ppm) then trees treated by ammonium molybdate at O
( 2.45 ppm) and ( 2.85 ppm) whilee maximum level @
fruit nitrite content wasn control treatment 3.12 ppm)
and ( 4.41 ppm) in ElKalubia and E-Bustan locations,
respectively .

Regarding the fraijuice nitrate content, d¢ in (Table
4) indicated that, superiority oimmonium molybda
treatment at 0.2% for achievirtige lowest averagfor two
seasons (23.58 ppm) and (30@Bm) as compared with
other treatments, whilecontrol treatmentscored the
highest average (34.58 ppm) and5.6€ ppm) in El-
Kalubia and El-Bustan locationsgspectivel. In general
it could be noticed that the concentras of nitrite and
nitrate of fruit juice of navel orange E- Kalubia region
under flood irrigation is lower thaiEl- Bustan region
under drip irrigation system, (Table3).

It could be deduced frorthe above mentioned resul
the role of molybdenum for reducing nitrite andraiié in
navel orange fruits. These results are in agreemtht
those finding of 24), who reported th: molybdenum is
an important component of an enzyme in plants req
to reduce nitrate to ammonium, an important compb
of amino acids and eventually proteins. Therefdhe
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plants being fed predominantly nitrate nitrogen rhaye
a greater need for molybdenum because of neednteect
nitrate nitrogen in leaf ammorm needed for growth.

Also, the reduction of nitrate to ammonia proceed
two independent and well defined steps: (a) theigtaon
of nitrate to nitrite, catalyzed by the flavomolygmotein
NADH-nitrate reductase; and (b) the reduction of nitigt
ammonia, catalyzed by the iron protein ferredenitrite
reductase [32]. Moreovel33], [34] reported that, in
molybdenumdeficient plants grown in the presence
nitrate, molybdenum is required for the synthesisitate
reductase and have suggested that it is involvethe
induction process and acts not merely as the ¢oest
metal. Anyhow, the optimum level of nitrite (I) in
oranges is (less than 1 ppm) as reporte[35].

Despite thatnitrate fertilization added in - Kalubia
region (180 kg N/ fed.) under flood irrigation iora than
added in ElI-Bustan region (107.2 kg N/ fe under drip
irrigation, but our results indicated that, nit and nitrate
contentsin fruit juice of navel orange in - Kalubia
region are Less than EBustan region. This is probak
due to the flood irrigation system in- Kalubia region,
which wasles excess nitrate at the ground water and
may be due to the high light intensities at thigioe that
reflected the reduction in nitrate content in fruiice of
navel orange

These results arim harmony with thosfound by [36]
who indicated that,nitrate conter can be reduced
significantly both by limiting the nitrogen availdity and
by increasing the light intens; they also found that,
reducing the nitrogen availability significantlydigces the
contribution of nitrate to the osmotic potial and
increases that of chloride, glucose and suci
Furthermore, contribution of nitrate to the osmi
potential becomes significantly low and that of rese
significantly high at a high light intensity. Aselmeductior
in nitrate content with sygementary light become
relatively slight, growth is greatly enhanced. Treducec
nitrate content under high light intensity is acpamied

by an increased content of sucrose, suggesting
increased rate of photosynthesis under high
intensities.

On the other hand, the type nitrogen fertilizer plays
an important role in decreasing or increa the level of
nitrite and nitrate in the plant. In this resy [37], [38]
reported that, the accumulation of nitrates in ¢dible
parts of crops is dictly related to the type of nitrog
fertilizer used. Also, e use of fertilizers based
ammonia or a mixture of nitrate and ammonium
reduce the nitrate content in plant[39].Nitrate
accumulation in products is a function of incregs
supply of ntrate by fertilization and mineralization of s
organic matter on the one hand, and the red
availability of assimilate on the other hand. Tlere, the
higher the nitrogen availability (mineral fertilize liquid
manure > manure > compost) and lower the
assimilation intensity (e.g. by site conditions as@hsor
effects), the greater would be the nitrate accutimria
Moreover, the poorly controlled flux of soil nitreg

Copyright © 2016 1JAIR, All right reserwi
779



resulting from active mineralization of organic teatmay
lead to excessevaccumulation of nitrate in plar[40].

To have a quality yield with low nitrate content
possible by manipulating the nitrogen nutrition pdénts
[41]. Proper application of nitrogenous, phosph
potassium fertilizers, as well as the green andiyard
manures, could materially reduce the nitrate acdatiomn
in vegetables [42]Nitrate concentration in plants can a
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be reduced by replacing nitrate (N) with sulfe
ammonium or amino acids a few days prior to ¢
harvesting [39]Nitrate concentration in plants can alsc
manipulated by prohibiting the nitrogen supply &mme
days before crop harvestifig3]. In this way, nitrate will
be removed from vacuoles and plants will guard
organic vacuoles needed to make up for thcreased
osmotic value.

Table 3.Nitrite content in fruit juicenavel orange trees in El — Kaludmd El -Bustar regions

Nitrite (NO, ppm)

El- Kalubia El- Bustan
Treatments Season, 2013 S‘Zgii”* Mean  geason, 2013 Season, 2014 €N
Control 3.09a 3.14a 3.12 462 a 420 a 4.41
Ammonium molybdate at 0.2% 1.25d 1.10c 1.18 191d 1.85d 1.88
Ammonium molybdate at 0.4% 2.30c 2.44b 2.37 2.82c 26lc 2.72
Ammonium molybdate at 0.6% 240b 2.50b 2.45 2.94b 2.75b 2.85

Mean separation within columns by Duncan’s multiglege test, 5% level. Valuthat don’t share the same letter
significantly different.

Table 4 Nitrate content in fruit juicnavel orange trees in El - Kalubia and Blustar regions

Nitrate (NO3 ppm)

El- Kalubia El- Bustan
Treatments Season, 2013 Sggiin’ Mean Season, 2013 Season, 2014 Mean
Control 32.93a 36.22 a 34.58 43.67 a 47.45 a 45.56
Ammonium molybdate at 0.2% 21.74d 25.41 ¢ 23.58 29.09 d 31.81p 3045
Ammonium molybdate at 0.4% 25.83 ¢ 28.15bc  26.99 36.81¢ 40.66ab  38.74
Ammonium molybdate at 0.6% 28.67 b 31.34 b 30.01 40.47b 49.77 a 45.56

Mean separation within columns by Duncan’s multrange test, 5% level. Values that don’t sharisame letter are
significantly different.

B. Protein Content in Fruit

Data in (Table 5) showed tlawerages aprotein content
(gm%) in fruit juice of navebrange trees ¢El- Kalubia
and EI- Bustan regions in (2013 21¢) seasons. It could
be noticed that foliar application with ammonit
molybdate at all concentratiortkat used increas juice
protein fruit contentas compared with control treatme
Fruits treated witrammonium molybdate at (% scored
the maximum level ofprotein content (87 gm%) and
(0.61 gm%) followed by at 0.4%9(78 gm%) and ( 0.53
gm%) then the treatment at 0.6%7®.gm%) and (0.49
gm%), while, fruits of control treatment recorded -
lowest averages of protein content6(Dgm%) and(0.43
gm%) in El- Kalubia and EI- Bustaregions, respectivel
On the other hand, the resuitglicated that, fruit juice ¢
El- Kalubia region had higheprotein content than EI-
Bustan region.

It is clearly evident from the results the role
molybdenum in increasing fruit protein coni. This

finding is in the same line with those finding [24] who

mentioned that, molybdenum is an important compb
of an enzyme in plants required to reduce nitrat
ammonium, an important component of amino acids

eventually proteins. Therefore, the plants beingl

predominantly with nitrate nitrogen may have a tge
need for molybdenum because of need to converte
nitrogen in leaf ammonium in for growttn this respect,
[44], [45] stated that, molybdent is directly related to
metabolic function of nitrogen in the plant throu
reductase enzyme that reduces the nitrate toenaritl the
first step of the incorporation of nitrogen to pmiok.

Our results are in harmony withose found by [46]
who mentionedthat the highest % amount of prot
recorded in grapefruit juice containing (0.92 gnr
followed by lemon juice with 0.85 gm% protein, lir
juice with 0.679 gm% protein and orange juice ' 0.51
gm% protein, indicating that the fruits are veryeséor
consumption with respect to protein cont
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Table 5 Protein content in navel orange fruits il- Kalubia ancEl- Bustar regions

Protein in fruit (gm %)

El- Kalubia El- Bustan
Treatments Season, 2013 Season, 2014 Mean Season, 2013 Season, 2014 Mean
Control 0.62d 0.60c 0.61 0.41lc 0.45b 0.43
Ammonium molybdate at 0.2% 0.85a 0.88a 0.87 0.62a 0.60a 0.61
Ammonium molybdate at 0.4% 0.77b 0.78b 0.78 0.54 b 051b 0.53
Ammonium molybdate at 0.6% 0.70¢c 0.79b 0.75 0.50 b 0.48b 0.49

Mean separation within columns by Duncan’s multigiege test, 5% level. Values that don't sharestivee letteare significantly different.

C. Fruit Quality.

Data tabulated in (Table 6) in Ealubia and(Table 7)
in El- Bustan locations showed the effect of the fc
application of ammonium molybdate on improving fi
quality of navel orange. The results indicated ,thibe
superiority of ammonium molybdate at 0.2% treatnfen
achieving the highest values alit weight (gm), juice
weight (%), T.S.S/Acid and Vitamin C. as comparath\
other treatments while the control treatment scafex
lowest averages in this regard during two seasd®18
& 2014). This is may be attributed to the role
molybdenum foeenhancing absorption of potassium wh
plays a direct role in the plant's cell structurewever, it
is fundamental because it catalyzes important i@a

such as respiration, photosynthesis, chlorophythtdion,
water regulation angnproving fruit quality[47].

In this respect [48]mentioned that,application f
molybdenumled to an increased accumulation of K+ it
up to 2fold compared to the respective -untreated
plants. Also [48]studied theeffect of molybdenum on
nitrate reductase and nitragese activities as well as t
growth and mineral nutrition of wheat inoculatedthn
Azospirillum brasilense in greenhouse pot experimel
under drought stress conditions. They found 1
molybdenumapplication affected positively wheat grow
total plant Nyield, saccharides, protein, potassium
magnesium contents both in control and inoculatedtp
under severe water stress (35%

Table 6. Fruit quality of navel orange trees & Kalubia region under flood irrigion system

Season, (2013)

Treatments V\'/:erltgtht vjclajilgcyﬁt T;)/i S Aﬁi}j‘w TA%IC?/ mg\_/llt_i(% ml
(gm) % juice

Control 277 a 57.10b 125a 1.29a 9.73 ab 34.07b

Ammonium molybdate at 0.2% 300 a 61.18a 12.7a 1.22a 10.48 a 39.60 a
Ammonium molybdate at 0.4% 287 a 58.57ab 12.2a 1.29a 9.42b 35.93b
Ammonium molybdate at 0.6% 282 a 60.03ab 125a 13la 9.64 ab 36.13 b

Season, (2014)

Control 264 c 54.67 c 11.83c 1.31a 9.01b 38.60 b

Ammonium molybdate at 0.2% 30la 59.76 a 12.83a 1.60 b 11.09 a 42.77 a
Ammonium molybdate at 0.4% 283 b 58.29 b 12.17b 1.32a 9.24b 3557 ¢
Ammonium molybdate at 0.6% 281 b 55.45 ¢ 12.33b 1.33a 9.25b 38.03 b

Mean separation within columns by Duncan’s multijglege test, 5% leveValues that don’t share the same letter are sigmifly different.

Table 7. Fruit quality ohave orange trees at El- Bustan regiamder drip irrigatio system.

Season, (2013)

Fruit Juice - Vit. C
Treatments weight weight T.SS Acidity T'S.'S/ mg / 100 ml
% % Acid -
(gm) % juice
Control 343 b 46.67 b 9.83b 1.05b 9.36a 42.33b
Ammonium molybdate at 0.2% 370 a 49.33 a 1117 a 1.15ab 9.76 a 45.67 a
Ammonium molybdate at 0.4% 363 ab 46.71 b 10.33 b 1.50 ab 9.01 ab 42.00 b
Ammonium molybdate at 0.6% 372a 46.83 b 10.33 b 122a 8.44 Db 44.00ab
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Control 350d 42.45c
Ammonium molybdate at 0.2% 374 a 51.71a
Ammonium molybdate at 0.4% 365 b 48.32 b
Ammonium molybdate at 0.6% 360 ¢ 47.34b
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Season, (2014)

9.50c 1.03b 9.22b 39.63d
115a 1.18a 9.75a 44.64 a
10.45b 1.20a 8.70 c 42.61c
10.33b l21a 8.53d 43.49b

Mean separation within columns by Duncan’s multiglege test, 5% level. Values that don’t sharesdme letter ar
significantly different.

[V. CONCLUSION AND RECOMMENDATIONS

Overall, the current study focused on the role
molybdenumfor reducing nitrate to ammonium in plal
and transforms it to amino acids and eventuallytgins
Foliar application of trees with ammonium molybdaite0.2%
was the best treatment for achieving the lowestamee of fruit
juice nitrite and nitrate, increasinfguit juice protein conten
juice weight %,T.S.S/Acid and Vitamin C. Also, itwd be
noticed that, navel orange fruits in Khalubia region had lowe
residual effect of both nitrite and niteaand it had high fru
quality than the other fruits at in Blstan region.In this
concern, werecommend to use foliar application
molybdenum to other cropdefore crop harvestin
especiallyvegetables that have major source of the ¢
intake of nitrate by human beings, supplying abé2itto
949% of the total intake [49].

While there is a lobf published research on stratec
for reducing nitrag accumulation in plar yet, it remains
to be translated into practice due to lack of infation for
farmers. Therefore, there is a need to bridge tap
between research laboratories and farmers’ fi
Decisionmakers must formulate relevant agriural
policies encompassing education and training ehéas to
let them understand the effects of nitrate on humaithh
and the importance of nutrient management and
strategies for minimizing the nitrate content inardl
tissues. Consumers also need tartbermedregarding the
nitrate content in vegetables and its health ingpilns.
They must be motivated to adopt practices that lie
minimizing nitrate consumption.
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