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ABSTRACT
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This paper examines the extent of post harvest loss of tomatoe and factors that influence it. Employing panel data obtained
fromretailers of tomatoe in the major daily urban market (Akpan Andem market ) in Uyo, Akwa Ibom State, Nigeria, findings
from descriptive analysis revealed that over half of the quantity of tomatoe were already spoilt on purchase due to conditions
the produce were subjected to en-route the market. Tobit regression analysis also revealed that all management practises
employed by retailers in the market to reduce loss, increased the probability of spoilage except for the practise of covering the
tomatoe on the table with paper (exposing the produce to air was not included in the regression. Other sources of income and
the number of times produce were cleaned weekly were found to significantly influence the extent of spoilage experienced by
retailers.
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INTRODUCTION

The marketing of farm produce in Nigeria is affectey numerous problems in addition to certain fiessgtof
farming that together are unique to the indussklofig, 2000).These include the seasonality of potbal,
which subjects a country’s production to changesetaon irrigation facilities; the perishability tfe product,
which is very high for fruits and vegetables; thelkiness of the product, which adds to transpatati
inconveniences, storage and labour cost; the guafithe products such as colour,freshness, senetl. As a
result of these special characteristics, the pogtisaactivities of these commaodities must be madggoperly as
crops begin to deteriorate the instant they areoven from the ground (Bourne,1983).In Agricultysestharvest
handling is the stage of crop production immedjafellowing harvest. It includes storage,cleanipggcking,
transportation and sorting (Mrema and Rolle, 2002 most important goals of postharvest handéirg to
keep the product cool, thereby avoiding moistuses land slowing down undesirable chemical changdst@n
avoid physical damage such as bruising to delajiagygo This in turn will help ensure increased faedurity as
food security goes beyond food production to inelddstribution and marketing, adequate and staipely, and
accessibility to food. Usually, losses occur frooopstorage conditions in the markets and poor ggiclg during
transportation. Due to the physiological form ofiifs and vegetables, they detoriorate easily imsitaand
storage, especially under conditions of high terapee and humidity and as a result, heavy lossesran these
crops (Idahet al, 2007). Their physiological form encourages inseghpace of metabolic activities, which is
quickened by higher temperatures prevalent in tadptountries. Respiration brings about loss ofsaerable
guantity of the main nutritional ingredient- asdorlcid in vegetables. Mukaminega (2008) furtheggasts that
losses of fruits and vegetables also occur in irashge to long distance to markets, poor and inadts
infrastructures, and the method of transportathetording to FAO (2004), in developing countriesgharvest
losses of fruits and vegetables are more sericas those in well developed countries. In most depial
countries the number of scientists concerned wastharvest handling research are significantly totiven those
involved in production research. The handling pduces used in technolgically advanced countriesethice
post harvest losses are not fully recognised in tsveloped countries. FAO (2004), further sugg#ss in
developing countries, for perishable crops likeitfrutand vegetables, storage, packaging, transgoind
handling technologies are practically non-existér@nce considerable amount of produce are loserTghd
Gilman (1979) outlines the multiple effect of pdstrvest loss as going beyond the loss of the achegl to
include loss in the environment, resources, labmeded to produce the crop and livelihood of thtbviduals
involved in the production process.

Post harvest loss tends to prevent adequate suppiyd accessibility to fresh agricultural produtieereby
causing an increase in the price of such produrcdligeria, where most of the fruit vegetables, li@matoe, are
grown commercially in the Northern part, loss ianit occurs—especially en route to southern msykieie to its
physiological nature (high moisture content, highpiration rate and soft texture) which subjects microbial,
mechanical and physiological damages (Karim and laldsv, 2006) among other factors, yet the extéihie
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loss is not known. Also, the extent of loss thatue among retailers within the markets due to latk
appropriate storage facilities and the effectivenekthe various methods they employ to reduceldls is

uncertain as there is a dearth of data in thisrcedavaluation of the extent and nature of posvéstrloss as in
the case of this is important. This is becauseatkling food security, it becomes important to kndve

effectiveness of post harvest management pracidegted by marketers, especially for developingwties like

Nigeria, where post harvest storage, packagingisprarting and handling technologies are practicalby-

existent for perishable crops like fruits and vedéts. This paper, therefore, seeks to, evaluaettent and
nature of postharvest loss of tomatoes, and deterrttie factors that influence this loss in Akpandém

Market-the major daily market in Uyo metropolis tepital of Akwalbom State, Nigeria.

METHODOLOGY

Data collection procedure

This study utilized panel data that were colledi@in experienced tomatoe retailers in Akpan Andeiariét-

Uyo, Akwa Ibom state. This market serves as theérakdisposing unit for fruit vegetables in the Uyidan that
are brought in from the northern part of the courfdixty (60) retailers were randomly selected friovo hundred
(200) retailers that constitute the population ahatoes retailers operating in the market. Frors shity (60)

respondents, the required data such as socio-ed¢ompoaiile, quantities purchased, quantities sp@itt purchase
and before the next purchase), and the differgresyof loss,etc were observed, measured and edléotr (4)

days every week for one (1) month. Two (2) of foisr (4) days were days when retailers purchasegtboduce
(i.e. days when the produce arrived in the markekjje the other two (2) days were the days befbeenext
purchase.

The categories for the different types of lossva to this study was adopted from Bourne (1984) modified

as follows:

Categories Features Primary Causes Secondary Causes
Biological Black scars, bites and holes Damaged by insects, mite: Poor Storage Condition
rodents, birds and large
animals.
Microbiological Appearance  of  whitisk Damaged by microbes such . Biological Damage
substance and rotting molds, bacteria and yeast.
Chemical and Biochemical Appearance of  whitist Damaged by undesirabl Time lag between harvest
substance and rotting reaction between chemic: and consumption

compounds that are present
the food/ foodstuff, such a
from mallard reaction, fa
oxidation and enzyme acttivate

reactions.
Mechanical Bruises, peeling, soft, an Damaged by abrasion, spillag Harveting, Poor
burst produce. bruising, excessive pollishing transportation system,
peeling or trimming, heat. Overloading of Produce,

Packaging, Sorting, Poor
Management practices.

For this study, microbiological and chemical/ bientical will be categorized as other causes.
Method of data analysis
A combination of analytical techniques was usedrialyse the data obtained. These include descriptatistics
and the Tobit regression model.
The desciptive statistics included frequency, petages and means and was used to categorise toatailers
under socioeconomic characteristics, to show thiengf tomato spoilage, to categorise the spoilagder the
different types and to describe the various manaage practices employed to reduce the loss.
The Tobit regression model a hybrid of the discestd continuous models, was used to determinentpadt of
the explanatory variables on the probability of igge of tomatoes. This model was adopted by Udath a
Omonona (2008), in the study of adoption of impibviee varieties to show the extent and intensitsgdoption.
The choice of the model, as against the probibgitImodel, was based on the fact that with itjtitensity of
loss as it relates to each independent variabldeatetermined.
Specification for the determinants of spoilage is:
Yo =y =BXi+p ify>0

0 BX; +p fy<0
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i =1, 2,3,...60 tomato retailers.; Yis the dependent variable.lt is discrete when tomatnot spoilt and
continuous if spoilt.Y™ is the level of spoilage defined as a/A; whereisathe total quantity of spoilt tomatoes
and ‘A’ is the total quantity of tomatoes purchadsdretailers. y > 0 implies that y is observed whereas the
reverse is the case when'<y0. X; is a vector of explanatory variablgsis a vector of unknown coefficients and
Ki is an independently distributed error term. Traependent variables specified as determinantsaifage are
defined as follows; X=Age (years), X = Education of tomato retailers (years), XIncome from tomatoes<jN
Xs=Income from other sources-\NXs = Experience (years),o& number of times of purchase (days in a week),
X7 = quantity per purchase (kg)gX days to finish selling (days in a week) X number of times of cleaning
(days in a week), 2 = method of washing (dummy: 1=wash everythinga@sh only spoilt),X; = number of
times of washing (days in a weekja% method of storage (dummy).

RESULTSAND DISCUSSION

Socioeconomic char acteristics

Most of the tomato retailers (98.3 %) are femalsming the study by Adekanye (1998),which reeshthat
women dominate foodstuff marketing. This suggdsts when postharvest loss occurs the livelihoodahen is
mostly affected. Majority of the respondents (56)Méve attained primary school, with the mean nundfe
years spent in school being 5 showing that the tometailers can at least read and write. Tomatlegs within

the 21-40year age group constitute 66.7% of respaisdfollowed by the 41-60 year age group whichstiarte

16% indicating that most tomato retailers are waittiie working and productive age. More than haff (8%)

have between 1 and 6 years experience of sellimmgtimes.The average years of experience of setimgto is 6
years. Almost all (96.7%) of the respondents allingeomatoes as their primary occupation whiclygests that
tomato retailing is likely a lucrative means ofdithood. The average monthly income earned by redgats is
N71,000, confirming that the sale of tomato is Itivea

Table 1: Distribution of retailers by socio-econormharacteristics

Characteristics Frequency Percentage
Sex
Male 1 1.7
Female 59 98.3
Years of formal education
None 16 26.7
1-6 34 56.7
7-12 10 16.7
Mean Value = (6)
Age
<20 4 6.7
21-40 40 66.7
41 - 60 16 26.7
Mean Value = (36)
Experience
<6 38 63.3
7-11 14 23.3
12-16 7 11.7
>16 1 2.1

Mean Value = (6)
Household size

1-3 14 23.3
4-6 38 63.3
7-9 8 13.3

Mean Value = (5)
Monthly income from tomatoe

<50,000
51,000 — 80,000 17 28.3
81,000 — 110,000 19 317
>111,000 12 20.0
Mean Value = (71960) 12 20.0
Sale of tomatoe as primar
occupation 58 96.7
Yes 2 16.7
No

Source: Field Survey, 2010
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Extent of loss

Table 2, shows that on purchase, the quantity ofltsfpmatoe is over 50%. This is in line with teaudy of
Watkins and Anubha (2007), which observed that hmosest food loss can reach up to 50% of total food
production.The level of postharvest loss observed purchase could be traced to overheating during
transportation as Kader(2005) explained that owarhg during transportation of fruits and vegetaheads to
decay and increases the rate of water loss. B#ieraext purchase, about 51.3% of left over pceduas spoilt.
This could be as a result of time lag and placstofage.This is consisitent with FAO(2004),whiclygests that
fruits and vegetables are also susceptible to cuntmnats from place of storage. Kader(2005) algmssts that
as the time the produce stays in the market ineréasn the time of purchase, its deterioration atmweases.
Refering to Bourne (1983) and his classificatioriref causes of post harvest loss, Table 2 furthews that the
type of spoilage observed on purchase could onlyrdeed to mechanical causes —33.5% comprised fof so
tomatoes and burst tomatoes 18.10%. This could meselted from careless handling during loading and
offloading, overheating as packages are often sgaemto vehicles and vehicles are sometimes claseldvoid

of ventilation. According to FAO(2004), damage atmmurs as a result of careless handling of papkeduce,
with packages often squeezed into the vehiclederoio maximize revenue for transporters.

Before going on the next purchase, 16.7% of spaittatoes from the left over produce was traced ¢ohanical
causes, 8.6% to biological causes and 35.9% weoitt &1y other causes (rotten tomatoes; here thesecai
spoilage could not be ascertained and could be essw@t of aggravated mechanical damage, biological
chemical/biochemical, or a combination of two dt af them). This affirms the fact that biological,
microbiological, chemical and biochemical cause$os$ are primarily due to the place and methodtofage,
and the time lag between purchase and selling @gested by Bourne (1983). Furthermore, the higlkelled
spoilage of left over produce and produce on puetshows how poor the management practices/ tegirslo
employed to curb loss are or thier non-existenceuggested by FAO(2004).

Table 2: Extent of spoilage from mechanical, biatagand other sources

Period Average quantity/ Percent
purchase(kg)

On Spoilage from mechanical damage

purchase Soft tomatoes 41.71 33.50
Burst tomatoes 22.58 18.10
Total spoilt mechanically 64.28 51.60
Spoilage from biological damage
Black scars 0.00 0.00
Eaten by rodents 0.00 0.00
Total spoilt biologically 0.00 0.00
Spoilage from other sources 0.00 0.00
Rotten 0.00 0.00
Total
Total Spoilage(mechanical,biological and others) 64.28 51.60
Total good Tomatoes 60.32 48.40
Total Purchased 124.60 100

Before Spoilage from mechanical damage

going Soft tomatoes 10.36 16.70

on next Burst tomatoes 0.00 0.00

purchase Total spoilt mechanically 10.36 16.70
Spoilage from biological damage
Black scars 5.35 8.60
Eaten by rodents 0.00 0.00
Total spoilt biologically 5.35 8.60
Spoilage from other sources
Rotten 10.06 25.90
Total 10.06 10.06
Total Spoilage(mechanical,biological and others 25.77 51.20
Total Good Tomatoes 30.17 48.70
Total Left Over 61.95 100

Source: Field Survey, 2010

M anagement practices

About 98.3% of the respondents cleaned their toesatwith rag while 1.67% did not clean at all. Ciegn
tomatoes brought about spoilage of the tomatoeshawn in Table 3. This agrees with Bourne (1983pwh
reported that excessive polishing or cleaning aeelipg lead to mechanical damage. All the respatsdexposed
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their tomatoes to the air.This is a healthy practicthe day time but not at night.This is becaatsgight tomatoes
could be eaten up by animals.

Among all the methods of storage used overnight; oovering on table was negatively related witbikmge,but

was carried out by only 6.7% of the respondents. Tilans that the more tomatoes are stored usmgngthod
the less spoilage. 53.3% left on table open,whiléo4eft on table covered with polythene. The highkel of

spoilage of left over produce experienced befoeertbixt purchase (as shown in table 2) can be atitdbto the
fact that very few respondents use the only metiiaa/ernight storage shown by the tobit regressiohe most
effective i.e covering on table with paper.

Table 3. Distribution of respondents by managerpesttices

Management practic Percentac
Cleaning with rag 98.3
Exposing to air 100
Washing 10C
Method of storage

Leave on table covered with paper 6.7

Leave on table open 53.3

Leave on table covered with polytene 36.7

Source: Field Survey, 2010

Deter minants of spoilage of tomatoes

The results of the determinants of spoilage arevehio Table 4.The tobit regression showed thatfamehts of
income from other sources and number of times edirihg were significant factors. Income from otbeurces
was significant at 1% level and had apositive s$igplying that the probability and the intensity lidving spoilt
tomatoes increased as income from other sourcesased. This may be due to the fact that buying small
scale incurs more cost relative to buying on adasgale-the undertone is that when less is puechasd more
cost is incurred the retailer is forced to peggrisducts at a higher price and may be faced with patronage
leading to produce remaining longer and thus bgirane to spoilage. This is in line with Kader (2p0&ho
suggests that as the time the produce satys imé#imket increases from the time of purchase itsrideggion rate
also increases. This is further confirmed by thefficient of the number of days to finish sellingitg positive,
though not significant implying that the more thember of days to finish selling the more the smgmlaThe
regression coefficient of income from other sounses 4.25 x 1® and showed that the autonomous level of
spoilage of tomatoes of retailers with income frother sources increased by 4.25%°106 become 0.2073015
whereas that of retailers without income from otBeurces remained 0.0207259, thereby having a lower
probability of spoilage. Notably, also, the codfiat of quantity per purchase though not statiiticgignificant
was negatively related with the probability andeimgity of spoilage of tomatoes implying that therenthe
retailers bought more baskets per purchase theHesspoilage. This is in line with the fact thatlbpurchase is

at alower cost and the retailer can afford to aelelatively lower prices and hence in less tilmestbeing less
predisposed to spoilage.

Table 4: Results of tobit regression

Variable Parameter value T-ratio
Education 0.0009544 0.19
ncome 1 -3.76 x 10 -0.52
Income2 4.25 x 16 2.96
Experience -0.0015457 -0.28
Age 0.0015875 0.83
Quantity per purchase -0.0018722 -1.56
Days to finish selling 0.0033322 0.15
Number of times of purchase -0.00250044 -0.52
Number of times of cleaning 0.1135827 3.02
Method of washing 0.0278621 0.55
Number of times of washing 0.0397385 0.95
Covered on table with polythene 0.083804 0.85
Opened on table 0.0653975 0.62
Covered on table with paper -0.0764288 -0.65
Constant 0.0207259 0.05

(*)significant at 1%
Source: Field Survey
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The number of times of cleaning was significantLét level and was positively related with the pratiglof
having spoilt tomatoes. This implies that the mbeeretailers cleaned their tomatoes, the mordikbihood and
intensity of spoilage of tomatoes.This could bedwse cleaning could bring about peeling of tomatheseby
causing mechanical damage. This is in line withrBeu(1983),which suggests that chemical damagesaarged
by peeling, polishing, bruising, spoilage and almrasPortela and Cantwell (2001) and Toivonen €2@05) also
observed that the quantity and quality of vegetled fruits are highly dependent in minimizinguiyj to the
product. The coefficient estimate was 0.1135827ettome 0.1343086 (from the autonomous level oflzpe).
For overnight storage methods; covering on tabligs polythene though not significant was positivedyated
with the probability and intensity of spoilage afitatoes, implying that the more the retailer codetteeir
tomatoes with polthene, the more the likelihood emensity of spoilage of tomatoes.This is possiiégause the
poythene generates heat which brings about theiaietiion of the tomatoes. Also, leaving the praaopen on
table, though not significant, was positively rethtwith the likelihood and intensity of spoilage tofmatoes,
implying that the more the reailers left their tdoes open on table as a storage method the momgptikage.
This could be because they may be eaten by birdscis, larger animals and infected by microbek asanolds
and bacteria. FAO (2004) observed that the fruitd @egetables are susceptible to contamination fotzroe of
storage. However,covered on table with paper, sderbe the best method because it is negativettaglwith
the probability and intensity of spoilage implyititat the more the retailers covered their tomatwetable with
paper instead of other means of storage, thehedgkelihood and intensity of spoilage.

CONCLUSION AND RECOMMENDATIONS

As evidence from the study, a high percentage roftoes are spoilt on purchase and in transit tctidy area.
This has serious implication on food security ds thound to affect the affordability and availéilof the fresh
produce to consumers. Having income from otherrcgsuand the number of times of cleaning the toesatath
rag are the major determinants of spoilage of tosmtOther determinamts include: quantity per pasehdays
to finish selling, number of times of washing andthod of overnight storage. This study revealed the only
effective method of overnight storage was coveramgtable with papaer and was carried out by vewy fe
respondents. The management practices carriederat mot effective as noted by the high percentdgpalage
before going on next purchase. The high percertdgpoilage of tomatoes in the study area is aiteith to poor
storage methods and the high percentage of spaifagie purchase is a consequence of poor tranggerss.
Improved transport system (proper vehicles in goodddition and good road network ), proper inforioraion
the right kind of management practices to carry, @utd provision of adequate storage facilities soee
measures that could reduce postharvest loss enttwitgtudy area and in the study area. The restitistudy
calls for the training of retailers of tomatoe amger management practices like the use of papeover the
produce instead of polythene, as this is the mibsttéve overnight storage method as revealed systudy, and
discouraging them from polishing excessively anghirg as this predisposes the produce to spoilage.
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