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Introduction
Consumers in the past few decades have become increasingly 

concerned about the quality of the food produce and products they 
are consuming. Researchers have therefore investigated the impact 
of plant nutrition on the quality of fruits and vegetables produced. 
According to Singh et al.1 nutrients significantly impact on fruit 
colour, texture, disease susceptibility, juice composition, and the 
development of physiological disorders which has direct effect on 
shelf life.  According to these authors, fruit quality usually improves 
as soil moisture and nutrients increase from deficiency to optimum. 
The authors added that nutrient levels that produce maximum yield 
may not always correspond to those that result in the highest fruit 
quality and maximum quality retention, and that poor management of 
fertilizers will increase physiological disorders dueto deficiencies of 
some nutrients or increases of other nutrients that may lead to toxicity 
and subsequent poor shelf life.

Postharvest management starts with pre-harvest managements. 
Bekele2 reiterated that once fruits and vegetables are harvested the 
overall quality can hardly be improved but could only be maintained. 
The final market value of the produce and acceptance by the 
consumers depends on the grower’s ability to apply best available pre-
harvest technology followed by harvesting and the application of best 
available postharvest handling practices.2 Barman et al.3 outlined pre-
harvest factors influencing postharvest quality to include frequency of 
irrigation, use of fertilizers, pest control, growth regulators, climatic 
conditions like wet and windy weather, natural climates such as hailing, 
high wind velocity, heavy rainfall, and crop condition (age, training, 
light penetration, etc). These factors influence overall produce quality 
and suitability for storage by modifying the physiology, chemical 
composition, and morphology of the produce.3

The quality traits required or purpose for which the crop is grown 
will help in selecting not only the type of fertilizer but the quantity 
used during production. Postharvest quality of fresh vegetables 
generally depends on the quality achieved at time of harvest. Vegetable 
quality is also influenced by a plethora of preharvest factors including 
the genetic and environmental components.4,5 According to these 
authors the effect of preharvest factors on postharvest produce quality 
impact greatly on both individual plants and plant communities. 

Vegetable producers optimize yields and crop quality b y the 
application of selected cultural practices. Nonetheless, Lodhi et 
al.6 stated that plant nutrition technics in particular, has been shown 
to greatly impact produce storage life. Soil and plant water 
availability, and relative humidity also play a vital role in determining 
crop quality; such as the influence of low relative humidity on 
water potential gradients between vegetable tissues and the external 
environmental air. As water is lost from the plant, water flows through 
the leaves, thereby limiting supplies of water and nutrients to fruits and 
other edible parts. Nayyer et al. 7 has shown that low relative humidity 
can result in differential partitioning of calcium and boron in vegetables 
which result in nutritional disorders such as blossom-end rot of tomato 
fruits and tip bum of leaves of lettuce. The extent of these produce 
health disorders depends on the environment, water availability, and 
cultivar under investigation.

Appropriate rates/levels of soil nitrogen can result in improved 
quality of vegetables, generally by allowing for the development of 
sufficient photosynthetic surface area in higher plants. For example, 
Cuquel et al.8 reported that nitrogen application at a recommended rate 
improved head quality in broccoli (Brassica oleracea L., Botrytis 
Group). Salunkhe et al.9 also reported that the application of nitrogen 
fertilization at a recommended rate generally resulted in increased 
nitrate concentration in edible plant parts. On the other hand, excessive 
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Abstract

Laboratory studies were conducted to ascertain the shelf life of fresh lettuce (var. Eden), 
carrot (var. Bahia), and sweet pepper (var. Yellow wonder) as influenced either by a single-
based fertilizer or a compound fertilizer for optimal fertilization towards enhanced shelf 
life quality. This was accomplished following Completely Randomized Design (CRD) 
with four replications.Samples of lettuce were harvested from a 71 kg, 100 kg, and 128 
kg of ammonium sulphate (20.5 % N, 23.4 % S)/ha single-based treated plots, 350 kg of 
NPK (15-15-15)/ha compound treated plot, and control/no fertilizer application; samples of 
sweet pepper were harvested from an 81 kg, 100 kg, and 138 kg of 6-24-12 NPK/ha single-
based treated plots, 225 kg of NPK (15-15-15)/ha compound treated plot, and control; 
and samples of carrot were harvested from a 43 kg, 71 kg, and 100 kg of 10-10-30 NPK/
ha single-based treated plots, 225 kg of NPK (15-15-15)/ha compound treated plot, and 
control.The different rates of the single-based fertilizers and the corresponding controls 
resulted in long shelf life as opposed to the short shelf life obtained by the application of 
compound fertilizers. In all cases it was one more week.

Keywords: compound fertilizers, single-based fertilizers, shelf life, exotic/minor 
vegetable crops, fresh market
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nitrogen levels have been associated with storage disorders and poor 
quality of harvested produce. In broccoli, increased incidence of 
hollow stems followed high nitrogen application and in sweet potato 
[lpomoea batatas (L.) Law.], increased weight loss during storage 
was closely related to nitrogen application.10 Maynard11 also found 
that excessive N fertilization caused accumulation of potentially 
hazardous concentration of nitrate nitrogen which adversely affected 
the nutritional quality spinach (Spinacia oleracea L.).

Studies have shown that calcium deficiency causes many 
important physiological disorders affecting the postharvest quality 
of many vegetable crops, including tip burn in leafy crops, blossom-
end rot in solanaceous species, and blackheart in celery.4 Other storage 
disorders of vegetable crops also relate to deficiencies or toxicities 
of micronutrients that affect nutritional quality and subsequent shelf 
life of the fresh produce.9 According to these authors deficiencies 
or toxicities of boron, copper, and molybdenum, in particular, are 
associated with specific vegetable disorders.

Johnson et al.12 reported that spinach cultivars were produced 
under normal and high rainfall conditions and then evaluated for 
shelf life and other postharvest quality attributes. High rainfall during 
the growing season reduced spinach storage potential by an average 
of 40 %. Plant type (savoy vs. common) and temperature did not have 
an effect on postharvest storage potential.12 Salunkhe et al.9 reiterated 
that generally, fruits and vegetables that have a shorter production 
season and mature early have a shorter storage life than slow-maturing 
ones.9

Although the effects of temperature extremes encountered in 
the field could be technically managed through the use of protective 
strategies such as irrigation and floating row- covers, most producers 
are unable to effectively apply that. Therefore, we will consider 
temperature as an unmanageable environmental factor and instead 
focus on a cultural practice such as plant nutrition technics and the 
effect on vegetable produce quality. 

Brady and Weil13 reported that inorganic fertilizers have higher 
concentrations of nutrient elements than organic fertilizers and that 
since nitrogen, phosphorus, and potassium must be taken up by 
plants in the inorganic forms, inorganic fertilizers are immediately 
bioavailable to plants without modification. Nair14 reiterated that 
usually, nutrition experiments focus mostly on yield and quality. That 
is why such experiments mostly deal with the main macronutrients 
(N, P, K), as well as with Ca, Mg, and Sand some micro-nutrients 
in a lesser perspective; considering that both macro and micro-
nutrients are crucial for produce quality and shelf life.14 However, 
micronutrients requirements are very little and it is always very easy 
to exceed the normal requirements, especially with field trials. Hence, 
the need to research into shelf-life assessment as a collateral issue with 
the objective to determine the effect of compound and single-based 
fertilizers on shelf life of exotic/minor vegetable crops cultivated for 
the fresh market. The reference crops were lettuce (var. Eden), carrot 
(var. Bahia), and sweet pepper (var. Yellow wonder); for leafy, root, 
and fruit vegetable categories respectively. Lettuce represented leafy 
and succulent vegetables including leafy vegetables, stem vegetables, 
and floral vegetables/immature flower parts; sweet pepper represented 
fruit vegetables including immature and mature fruit vegetables with 
seeds; and carrot represented bulky vegetative organs or underground 
structures including roots, tubers, bulbs, rhizomes, and corms.

Materials and methods
Laboratory studies

Laboratory studies were conducted to ascertain the shelf life of 
fresh lettuce, sweet pepper, and carrot as influenced either by a single-

based fertilizer or a compound fertilizer. The objective was for the 
fresh market.The studies were carried out at the Chemistry Laboratory 
of the Savannah Agricultural Research Institute (SARI) of the Council 
for Scientific and Industrial Research (CSIR), Nyankpala - Tamale, 
Northern Ghana; Water Research Institute (WRI), Tamale, Ghana; 
and the Spanish Laboratory of University for development studies 
(UDS), Nyankpala Campus, Tamale, Ghana; since these laboratories 
were relatively well equipped for the required studies. It is also for the 
reason that these laboratories were comparatively near the field-study 
area for convenience and ease of transportation.

For every harvest (samples) made, fruits were immediately 
road-transported from the field to the laboratory for the assessments 
under recommended refrigerated conditions.15,16 Distances of one 
and a half kilometres (1.5 km), fifteen kilometres (15 km), and 
one hundred meters (100 m) to the laboratories at SARI, WRI, and 
UDS, respectively, were covered from the field. The experiment was 
conducted following Completely Randomized Design (CRD) with 
four replications.

Soil test

The experimental soil was tested for N (0.07 %), P (3.35 mg/kg), 
K (0.24 mg/kg), Ca (2.08 Cmol+/kg), Mg (0.52 mg/kg), pH (5.26), 
and EC (114.50 µs/cm) to determine the nutrient status of the soil; 
for the fact that some of these elements were included in the different 
fertilizers applied in the study. Soil pH was also tested for, before 
land preparation since it is a determinant of soil fertility status17 and 
as well reflects the degree of acidity or alkalinity of the soil.18 The 
results of the soil analyses dictated the types of basic fertilizers and 
quantities applied, taking into account the requirements specific to 
each test crop.19,20

Determination and definition of damage or damage 
factors

This was accomplished as outlined by Abu21 who indicated that to 
determine what damage is, a unit sample is defined as either slightly 
damaged, undesirably coloured, or sound as damage factors. The 
shelf-life of any unit sample that was slightly damaged or undesirably 
coloured was terminated. 

The slightly damaged were further grouped into three, comprising: 
slightly physiologically damaged (wrinkles, shrinkage, and 
softening due to wilting and other physiological stresses); slightly 
pathologically damaged (sunken spots, rotting, mycelia growth, and 
disease symptoms due to bacterial and fungal infections); and slightly 
mechanically damaged (cuts, punctures, scuffs, and abrasions as open 
wounds, and bruises due to impacts, compressions, and vibrations that 
samples may encounter in storage).

Undesirably coloured samples were those with poor/abnormal 
colour.

Sound samples were those free from any damage(s).

These criteria and method21 were applied in the determination and 
definition of damage or damage factors in each case of the different 
test crops for results under the current shelf-life study.

Sampling and determination of shelf-life

Sound freshly harvested lettuce, sweet pepper, and carrot were 
sampled and stored under recommended refrigerated conditions15,16 
for the shelf-life assessments. Tests were carried out according to 
the physiological maturity times for the different test crops and then 
replicated four times in relation to the four replicates to which each 
treatment was subjected to.
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For the shelf-life test, the different test crops were randomly picked 
from each treatment (either Single-based fertilizer treated, Compound 
fertilizer treated, or no fertilizer treatment ie. Control) and put into 
open plastic containers under recommended refrigerated conditions. A 
sample of each treatment consisted of ten (10) sound harvested plants 
in the case of lettuce; ten (10) sound harvested fruits in the case of 
sweet pepper, and ten (10) sound harvested root tubers in the case of 
carrot. This is to justify subsequent presentations and observations of 
research results that allow appropriate discussion and conclusion(s).

The different vegetable crop samples placed under recommended 
refrigerated conditions for tests were examined and rotated daily 
and those found to be damaged after each day’s examination were 
discarded. The number of days each unit of a sample took to show 
any sign of damage was recorded as the shelf life, and the affected 
unit sample(s) discarded from the lot, up to the last unit sample. The 
mean number of days (sum of days taken for each unit sample to be 
discarded from the lot divided by the total number of units in each 
sample) was calculated and recorded as the shelf-life time for the 
sample in the particular treatment. All determinations were replicated 
four times.

Experimental treatments and statistical analyses

There were five (5) treatments in each case of a test crop. The 
following is an outline of the treatments for:

Lettuce

50 g of ammonium sulphate (20.5 % N 23.4 % S)/plot of 2.7 × 2.6 
m OR 71 kg of ammonium sulphate (20.5 % N 23.4 % S)/ha

70 g of ammonium sulphate (20.5 % N 23.4 % S)/plot of 2.7 × 
2.6 m OR 100 kg of ammonium sulphate (20.5 % N 23.4 % S)/ha

90 g of ammonium sulphate (20.5 % N 23.4 % S)/plot of 2.7 × 
2.6 m OR 128 kg of ammonium sulphate (20.5 % N 23.4 % S)/ha

246 g of NPK (15-15-15)/plot of 2.7 × 2.6 m OR 350 kg of NPK 
(15-15-15)/ha after Swiader et al.22 and Fageria.20 

Control = No treatment/fertilizer application per plot of 2.7 × 2.6 
m

Sweet pepper

57 g of 6-24-12 NPK/plot of 2.7 × 2.6 m OR 81 kg of 6-24-12 
NPK/ha

77 g of 6-24-12 NPK/plot of 2.7 × 2.6 m OR 100 kg of 6-24-12 
NPK/ha

97 g of 6-24-12 NPK /plot of 2.7 × 2.6 m OR 138 kg of 6-24-12 
NPK /ha

158 g of NPK (15-15-15)/plot of 2.7 × 2.6 m OR 225 kg of NPK 
(15-15-15)/ha after Swiader et al.22 and Fageria.20 

Control = No treatment/fertilizer application per plot of 2.7 × 2.6 
m

Carrot

30 g of 10-10-30 NPK /plot of 2.7 × 2.6 m OR 43 kg of 10-10-30 
NPK/ha

50 g of 10-10-30 NPK /plot of 2.7 × 2.6 m OR 71 kg of 10-10-30 
NPK/ha

70 g of 10-10-30 NPK /plot of 2.7 × 2.6 m OR 100 kg of 10-10-30 
NPK/ha

158 g of NPK (15-15-15)/plot of 2.7 × 2.6 m OR 225 kg of NPK 
(15-15-15)/ha after Swiader et al.22 and Fageria.20 

Control = No treatment/fertilizer application per plot of 2.7 × 2.6 
m

Treatments 1, 2, 3, 4, and 5 were designated as Single 1, Single 
2, Single 3, Compound, and Control respectively, in each case of the 
three (3) different test crops for convenience in results’ presentation, 
observation, and subsequent discussion. 

All data were analyzed using the Analysis of Variance (ANOVA) 
technique23,24 with the GENSTAT statistical program. Least Significant 
Difference (LSD) test at 5 % probability level was used to determine 
treatment differences that occurred among treatments for each test 
crop.

Results
Effect of single-based fertilizers and compound 
fertilizers on the shelf-life of fresh lettuce, carrot, and 
sweet pepper

Lettuce harvested from Compound fertilizer treated plots recorded 
significantly (p < 0.05) short shelf-life (3 weeks) when compared to 
those harvested from Control, and to those harvested from Single 1, 
Single 2, and Single 3 fertilizer treated plots (Figure 1). There were no 
significant differences in shelf-life of lettuce among those harvested 
from Control, Single 1, Single 2, and Single 3 treatments; all four 
treatments recorded the same shelf-life (4 weeks) for lettuce (Figure 
1).

Figure 1 Effect of various fertilizer treatments on the shelf-life of lettuce. 

Bar values are means ± SEM; n = 3. Means with the same letters 
are not significantly different at p > 0.05.

Carrot roots harvested from Compound fertilizer treated plots 
recorded significantly (p < 0.05) short shelf-life (4 weeks) when 
compared to those harvested from Control, and to those harvested 
from Single 1, Single 2, and Single 3 fertilizer treated plots (Figure 
2). There were no significant differences in shelf-life of carrot roots 
among those harvested from Control, Single 1, Single 2, and Single 3 
treatments; all four treatments recorded the same shelf-life (5 weeks) 
for carrot roots (Figure 2).

A similar observation was made during shelf-life analysis for sweet 
pepper fruit where those harvested from the Compound fertilizer 
treated plots recorded significantly (p < 0.05) short shelf-life (2 
weeks) when compared to those harvested from Control, and to those 
harvested from Single 1, Single 2, and Single 3 fertilizer treated plots 
(Figure 3). Also, there were no significant differences in shelf-life of 
sweet pepper fruits among those harvested from Control, Single 1, 
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Single 2, and Single 3 treatments; all four treatments recorded the 
same shelf-life (3 weeks) for sweet pepper fruits (Figure 3).

Figure 2 Effect of various fertilizer treatments on the shelf-life of carrot. 

Figure 3 Effect of various fertilizer treatments on the shelf-life of sweet 
pepper. 

Bar values are means ± SEM; n = 3. Means with the same letters 
are not significantly different (p > 0.05).

Bar values are means ± SEM; n = 3. Means with the same letters 
are not significantly different (p > 0.05)

With sweet pepper fruits, those harvested from the Compound 
fertilizer treated plots gave a significantly (p < 0.05) short shelf-life 
(2 weeks) when compared to those harvested from Control, Single 1, 
Single 2, and Single 3 fertilizer treated plots. These four treatments 
recorded significantly indifferent shelf-lives (3 weeks) for sweet 
pepper fruits (Figure 3).

Discussion
Effect of single-based fertilizers and compound 
fertilizers on the shelf-life of fresh lettuce, carrot, and 
sweet pepper

Shelf-life was significantly decreased by the application of 
Compound fertilizer (NPK: 15-15-15) when compared to the 
application of the different Single-based fertilizers and to the Control 
in each case of lettuce, carrot, and sweet pepper vegetable crops. 
According to Brady and Weil,13 since nitrogen, phosphorus, and 
potassium generally must be in the inorganic forms to be taken up 
by plants, inorganic fertilizers are generally immediately bioavailable 
to plants without modification. These authors however added that 
some other authors have criticized the use of inorganic fertilizers 
with the claim that the water-soluble nitrogen doesn’t provide for 
the long-term needs of the plant but creates water pollution which 
results in infected produce with short shelf life. The present finding 
corroborates previous studies which showed that increased nitrogen 

application had been associated with storage disorders and poor 
quality of harvested produce.3 This assertion could be possible for 
all the test crops under study. An additional probable reason for the 
poor shelf-life encountered by lettuce could be its shallow root system 
which would not have enabled the crop the required moisture content 
to synthesize the compound fertilizer appropriately -particularly as it 
was cultivated during the dry season under irrigation.

Plant growth and shelf life of produce are typically limited by 
nitrogen, phosphorus, and potassium just as low levels of carbon 
dioxide can also act as a limiting factor in the same vein. Studies 
have shown that increasing CO2 is highly effective at promoting 
plant growth and shelf life up to levels of over 300 ppm after which 
further increases can, to a very small degree, continue to increase 
net photosynthetic output which leads to poor crop and subsequent 
poor shelf life.24 Findings from MIWQ25 indicated that when soil 
is irrigated with low pH/acidic water, the useful salts (Ca, Mg, K, 
P, S, etc.) are removed by drainage water and unwanted aluminium 
and manganese salts are dissolved from the soil, thus impeding plant 
growth and subsequent shelf life. In generality, findings by MIWQ25 
are a highly likely cause of the significantly low shelf life of fruits of 
the three different test crops in this study since the experimental soil 
for this study recorded pH reading of 5.26 - implying an acidic soil 
medium.

Sims10 reported that nitrogen is important for enhanced yield, but if 
optimum rates are exceeded it can have a negative impact on storage 
quality. According to this author, excess nitrogen can result in low dry 
matter content – which reduces the storage quality and can lead to 
disease(s) in the stored crop, especially in susceptible varieties.

Lettuce lived in shelf for four weeks after harvest from its Control 
and the other different levels of the Single-based nitrogen (ammonium 
sulphate: 20.5 % N 23.4 % S) fertilizer treatments, but lived in shelf 
for three weeks after harvest from its Compound fertilizer treatment; 
carrot lived in shelf for five weeks after harvest from its Control and 
the other different levels of the Single-based potassium (10:10:30 
NPK) fertilizer treatments, but lived in shelf for four weeks after 
harvest from its Compound fertilizer treatment; and sweet pepper 
lived in shelf for three weeks after harvest from its Control and the 
other different levels of the Single-based phosphorus (6:24:12 NPK) 
fertilizer treatments, but lived in shelf for two weeks after harvest 
from its Compound fertilizer treatment. Earlier reports by Sinnadurai19 
& Grubinger,26 however, indicate shelf-lives of fresh lettuce, fresh 
carrot, and fresh sweet pepper to conform with the present findings, 
but not with the findings concerning Compound fertilizer application 
treatments. The present findings also suggest that Single-based 
fertilizers favour shelf-life of vegetables as compared to Compound 
fertilizers where lettuce, carrot, and sweet pepper were the reference 
crops.

Workneh and Osthoff27 however reiterated that horticultural crops 
are very diverse in morphological structure (roots, stems, leaves, 
flowers, fruits), in composition, and in general physiology; and that 
commodity requirements and recommendations for maximum post-
harvest life, therefore, vary among the various groups of vegetables.

The Single-based N fertilizer {ammonium sulphate (20.5 % N 23.4 
% S)} and its Control treatment resulted in significantly high shelf 
life with the Compound fertilizer treatment recording a comparatively 
short shelf life for lettuce in store. Hoque et al.28 reported similar 
results. Other studies found that high rates of N reduced the soluble 
sugar content and increased the acid-sugar ratio for a balance which 
lowered the sugar content in lettuce for enhanced acceptable taste from 
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a culinary point of view.17 Lodhi et al.29 however speculated that high 
sugar content could also bring about moderate respiration and a lower 
degradation rate of chlorophyll during storage. According to Tyagi et 
al.30 high N content induces reduction in post-harvest life as a result 
of increased susceptibility to mechanical damage, physiological 
disorders, and to tissue decay. These in turn increase the severity of 
bacterial infection and resultant short shelf life. It is therefore possible 
that the level of N in the Compound fertilizer played a key role in the 
early deterioration of lettuce in store as against the Single-based N 
fertilizer and the Control treatments. 

Compound fertilizer (NPK 15:15:15) application resulted in a 
significantly short shelf-life (4 weeks) for carrot roots in the cold store 
relative to the different rates/levels of the Single-based potassium 
fertilizer (10:10:30 NPK) and its Control. Shibairo et al.18 reported 
that increased K application reduced the post-harvest moisture loss 
in carrot during a short-term storage which was determined by the 
maintenance of tissue integrity in the carrot root. The storage life 
of carrot root increased with the Single-based K fertilizer (10:10:30 
NPK) treatment probably because it is a requirement (fertilizer-type 
and quantity) specific to carrot as a root vegetable. Poor management 
of fertilizer scan cause physiological disorders and even toxicity due 
to deficiencies of some nutrients. 

Singh et al.1 reported that K application increased photosynthetic 
activity in fruits and vegetables and led to the accumulation of 
carbohydrates and subsequent increase in yield and shelf-life. 
The authors added that deficiency of K led to quality deterioration 
following previous heavy flower and fruit drop. Imas31 indicated 
that root crops viz. potato and carrot cultivated with NPK fertilizer 
application had poor shelf life than those grown without fertilizer.

Nair14 indicated that potassium fertilization directly influences 
many critical physiological processes such as photosynthesis, 
carbohydrate transport, and water regulation. Managing optimum 
levels of potassium in the soil and the plant, leads to improved disease 
resistance, increased drought tolerance, and vigorous vegetative 
growth. As a result, potassium fertilization is frequently associated 
with improved crop quality and shelf life.14 Imas31 reiterated that 
adequate potassium supply ensures more marketable crop with a 
healthy longer shelf life and less moisture loss during storage.

Sweet pepper fruits that were harvested from the Compound 
fertilizer treated plots lived a significantly short shelf-life (2 weeks) 
when compared to those harvested from Control, Single 1, Single 2, 
and Single 3 phosphorus based (6-24-12 NPK) fertilizer treated plots 
which recorded significantly indifferent shelf-lives (3 weeks).

Phosphorus is involved in several key plant functions including cell 
division, storage and transfer of energy, photosynthesis, regulation of 
some enzymes, translocation of sugars, starches, and carbohydrates, 
nutrient transport, and transfer of genetic characteristics from one 
generation to another.32 In the present study, increasing P availability 
increased shelf-life of sweet pepper. This agrees with Igbokwe et 
al.33 and Njira & Nabwami34 who reported that vegetative growth, 
yield, and storage life of pepper improved significantly as a result of 
increased phosphorous fertilization. These authors speculated that the 
ability of P to affect physiological processes including translocation of 
sugars, carbohydrates, and protein synthesis resulted in the improved 
performances.

Nair14 reiterated that shelf-life assessment is a collateral issue 
and interaction among nutrients can lead to deficiencies or toxicities. 
So, when you increase the dose of one nutrient you might cause a 
deficiency in another one and it would be difficult to interpret the 
results in terms of shelf life of the final product. It could be the result 

of the higher dose of the applied nutrient or the deficiency of another 
nutrient.14 Alhrout35 speculated thatsince deficiency of nutrients can 
cause deteriorationin fruits and vegetables, sufficient nutrition can 
increase shelf life, however, depending on the nutrient(s) concerned. 
For example, Ca and K may increase fruit shelf life while increasing 
N content can reduce it; other non-essential nutrients such as Si may 
also increase fruit shelf life.35 According to Dubey et al.36 harvest stage 
as well as other preharvest conditions including irrigation, sunscalds, 
curing treatments, mechanical injuries, and genotype all influence 
shelf life. This is an interesting field of research to go through in 
details. 

Lodhi et al.29 indicated that shelf life of fruits and vegetables 
depends on how good is the structure of the cells of the produce 
and the enzyme activities inside those cells. The structure of the cell 
walls depends on Ca content and the enzyme activities depend on the 
presence of some micro nutrients which act as co-enzymes. So, the 
presence or deficiencies of such nutrients and/or a balance between 
them will diffidently determine the shelf life of the produce Lodhi et 
al.29. Islam31 opined that to promote healthy aging, healthy nutrient 
environment is essential; and that nutrient composition of fruit and 
vegetables is dependent on soil health, plant health, production 
environment, and plants’ own defence system. In Ghana it has been 
proven that farmers who used organic compost for their fruit and 
vegetable crop production could store the produce for a longer time 
than those who used chemical fertilizers.38 

Phosphorus involved in several key plant functions, including cell 
division, storage and transfer of energy, photosynthesis, regulation 
of some enzymes, transformation of sugars and starches, nutrient 
transport within the plant, transport of carbohydrates, and transfer of 
genetic characteristics from one generation to another.32

Conclusion
Shelf life was significantly lowered by the application of 

Compound fertilizer (NPK 15-15-15) when compared to the different 
Single-based fertilizer treatments and the corresponding Controls in 
each case of lettuce, carrot, and sweet pepper storage. Lettuce lived 
in shelf for four weeks after harvest from its Control and the other 
different levels of the Single-based nitrogen (ammonium sulphate: 
20.5 % N 23.4 % S) treatments, but lived for three weeks after harvest 
from its Compound fertilizer treatment; carrot lived in shelf for five 
weeks after harvest from its Control and the other different levels of 
the Single-based potassium (10:10:30 NPK) treatments, but lived 
for four weeks after harvest from its Compound fertilizer treatment; 
and sweet pepper lived in shelf for three weeks after harvest from its 
Control and the other different levels of the Single-based phosphorus 
(6:24:12 NPK) treatments, but lived for two weeks after harvest from 
its Compound fertilizer treatment. Single-based fertilizers therefore 
favour long shelf life of vegetables relative to Compound fertilizers 
with lettuce, carrot, and sweet pepper as reference crops.
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