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The study aimed at determining strategies that could be utilized to reduce the concerns of consumers
on the processed agricultural products through technology in order to make technological innovation
effective and economically rewarding. Two research questions were developed and answered by the
study using cross sectional survey research design. The sample for the study was 317 consisting of
116 registered women melon processors, 102 marketers and 98 extension agents. A 24-item well
structured questionnaire was developed and used for data collection. The data collected were analyzed
using principal component analysis with varimax rotation and factor loading of 0.40. The results
showed that the flavour of melon seeds processed mechanically could be enhanced in Southeastern
Nigeria through mechanical, maintenance and hygienic factors while that of neatness of melon seeds
processed mechanically could be enhanced through hygiene, biological and handling/distributive
factors. It was therefore recommended that Agricultural Extension Agents should utilized the identified
skills with their corresponding factor loading in melon processing to make women melon processors
improve in their processing methods among others.
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INTRODUCTION

Agribusiness is an industry that is engaged in the
production operation of a farm, the manufacture and
distribution of farm equipments, processing, storage and
distribution of farm commaodities (Merriam, 2015). Food
and Agricultural  Organization (2015) described
agribusiness as the collective business activities that are
performed from farm to fork, which covers all the supply
of agricultural inputs, the production and transformation
of agricultural produce and their distribution to final
consumers. Encyclopedia Britannica (2014), reported that

in highly industrialized countries, many activities essential
to agriculture are carried on separately from the farm.
These include the development and production of
equipment, fertilizers and seeds. In some countries the
processing, storage, preservation and marketing of
products have also been separated from basic farming.
Farmers who are into crop production are engaged in the
production of crops such as maize, cassava, cereals,
melon among others. Some other farmers could process,
stored and market these crops such as cassava, melon

*Corresponding author. E-mail: juliana.ukonze@unn.edu.ng. Tel: +2348037425283.

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Atfribution

License 4.0 International License



http://creativecommons.org/licenses/by/4.0/deed.en_US
http://creativecommons.org/licenses/by/4.0/deed.en_US

1434 Afr. J. Agric. Res.

among others into another form before marketing.

Egusi melon (Colocinthis citrullus) is one of the
leguminous crops planted mainly in southeastern part of
Nigeria. Ojiel et al. (2007) explained that egusi melon
originated from West Africa and is a member of the
Curcubitaceae family. There are two major varieties of
melon favored in West Africa. The round brown seeded
melon and the oval white seeded melon. Melon is a
creepy annual herb with hairy stems, forked tendrils and
three lobed hairy leaves. Brande et al. (2012) stated that
melon is a good source of amino acids such as arginine,
niacin, tryptophan, and metheonine; vitamins such as
vitamins B1 and B2; and minerals such as zinc, iron,
potassium, phosphorus, sulphur, manganese, calcium,
lead chloride and magnesium. The seed of melon also
contains 50 and 30% oil and protein respectively (Brande
et al.,, 2012). Melon fruits are collected when ripe and
processed to obtain the seeds for sale or use.

Processing of melon is the manual removal of seeds
from melon fruit. Enugu State Agricultural Development
Programme (ENADPE) indicated that five hundred and
eighty women melon farmers still carry out manual
processing of melon. Egunjobi and Adebisi (2004) and
Jackson et al. (2013) stated that processing of melon
seeds involved fermentation and washing to remove the
fermented pod husks (depodding). Depodding and
fermentation are carried out simultaneously as the pods
are left on the field to rot for three to four days, after
which the washing stage starts. This is followed by the
drying of the seeds using the open air drying system at
the ambient temperature of between 30 and 32°C (mean
31°C) and the relative humidity of 65 to 68% (mean
67%).

Based on the expansion on the growing of melon and
the constraints from manual processing, mechanical
processing, therefore, becomes necessary to sustain the
tempo of melon production and guarantee some
conservation of energy for the women processors.

The mechanical processing (shelling) of melon is fast
and can produce very large amount of melon seeds
(cotyledons) for the market. The processing machines
are very expensive to buy, operate and maintain. For
example it required a trained operator who will be paid
high wages and also technician to repair and service the
machine regularly and high cost of electric bills and
security of the machine. Despite the high cost of
mechanical processing, experience reviled that the
market demand of mechanically processed melon by
consumers was generally low because the consumers
prefer manually processed melon to the mechanically
processed melon.

A pilot study conducted by the researchers in a local
market in the study area on the issue of rejection of the
mechanical processed melon by the consumers reviled
that: the flavor of the processed melon has a mixture of
other elements other than that of the natural flavor of
manually processed melon, the surface of the mechanical

processed melon seed are usually coarse, rather than
being smooth or nylon in appearance like the manually
processed melon, some of the seeds are broken,
indicating to the consumers that the nutritive values have
been degraded, the natural colour of manual processed
seeds have been stored for a long time and become filthy
and finally the mechanical processed melon emits some
odour of the presence of chemicals which consumers will
not like to consume, hence consumers go in search for
manually processed melon at a higher cost. Shittu and
Ndrika (2012) stated that most of the machines
developed for shelling melon are efficient but give high
rate of seed damage. Based on these observations,
women farmers are withdrawing gradually from the
production of melon on commercial basis because of the
low income received and the high resource input in terms
of human and mechanical efforts.

There is always market for manually shelled
(processed) Egusi, even if you bring 30 bags to the
market, it will be bought. Enough Egusi is seen in the
market from June to July and very cheap while from
October to December Egusi is scarce and costly. Van der
Vossen et al. (2004) equally stated that about 5,000 to
7,000 metric tonnes (MT) Egusi (melon) seed were
exchange between Nigeria and countries in the Economic
Community of West African States (ECOWAS) and North
Africa.

The purpose of the study therefore, was to determine
strategies for improving the processing of melon in order
to make it demand-driven to consumers with reference to
flavor, brightness, reduction of breakage and
improvement in the odour from the machine. If these are
achieved, processing of melon mechanically by women
farmers will become more cost effective with high rate of
returns.

MATERIALS AND METHODS

The study adopted cross-sectional survey design. The study was
carried out in Southeastern Nigeria, made up of Abia, Anambra
Ebony, Enugu and Imo State. South East, Nigeria is naturally
endowed with good soil, adequate rainfall, optimal temperature and
sunshine for melon production and women in rural areas of this
zone are involved in melon production. Therefore, the area is
considered very suitable for carrying out the study.

The population for the study was 4850 made up of 580 registered
women melon processors, 510 marketers and 490 extension
agents. The sample population was 317 consisting of 116
registered women melon processors, 102 marketers and 98
extension agents. Proportionate 20% stratified random sampling
technique was used to select the sampling population for the study.
Multi-stage sampling technique was used to select two out of five
states that make up southeastern Nigeria. Simple random sampling
technique was adopted in selecting one agricultural zone in each of
the states, thus Enugu and Awka agricultural zones were selected.
In each of the zones, simple random sampling technique was
employed in selecting 58 registered women melon processors, 51
women marketers and 49 extension agents, respectively.

The instrument used for data collection was twenty-four item
structured questionnaire containing skill items generated from
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Table 1. Bartlett’s test of sphericity and Kaiser-Meyer-Olkin (KMO) test for sampling adequacy of the factor analysis data.

KMO and Bartlett’s test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy

Bartlett’'s Test of Sphericity

0.832
Approx. Chi-Square 128.650
Df 315
Sig. 0.000

review of literature and focus group discussion. The questionnaire
was divided into two sections based on strategies for improving the
flavor and neatness of melon seed processed mechanically. The
response scale for the items was based on the four-point rating
scale of strongly agree, agree, disagree and strongly disagree with
their corresponding values of 4,3,2,1 respectively. The instrument
was face-validated by three experts; two from the Department of
Food Science and Technology, University of Nigeria, Nsukka and
one from women melon processors in Enugu State. The experts
were requested to restructure and correct items that were wrongly
written and eliminate all those that were irrelevant. Cronbach Alpha
method was used to determine the internal consistency of the
instrument. The Cronbach Alpha reliability co-efficient (r) of 0.72
was obtained. The instrument was administered by the researcher
with the help of three research assistants.

The data collected were analyzed using exploratory factor
analysis to identify strategies for improving the processing and
marketing of melon in Southeastern Nigeria. To group the identified
strategies, principal component analysis with varimax rotation was
adopted with factor loading of 0.40. Therefore, factor loading of less
than 0.40 or variables that load in more than one factor were
discarded. Only variables with factor loadings of 0.40 and above at
10% overlapping variance (Ashley et al.,, 2006) were used in
naming the factor strategies in this study. The naming of each
factor is based on the set of variables or characteristics in the
component (Kessler, 2006). The principal component factor
analysis model for achieving the objective was given as:

Y1 = anXy +apXs +* **+ ainXns
Y2 = anXi +anXs+* **+ axXy
Y3 = azuXy +apXs +*** + agXy
*

*

Yn= anX1 +an2Xz +* * + annXy

Where: Y1, Y2 ...Y, = observed variables/strategies for improving
the processing and marketing of melon.

a;—an = factor loadings or correlation coefficients.

X1, X2, ... Xn = unobserved underlying factors strategies for
enhancing the processing and marketing of melon.

RESULTS

The results of the study were obtained from the research
guestions answered and are presented in Tables 1 and 2.
The result presented in Table 1 shows the Kaiser-Meyer-
Olkin (KMO) and Bartlett's tests for adequacy of the
factor analysis data used for the study. From the result,
the value of Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy was 0.832. This indicated that, the
sampling used for the factor analysis was meritoriously

adequate. In affirmation Kaiser (1974) reported that KMO
values in the 0.90s as marvelous, in the 0.80's as
meritorious while in the 0.70's as middling. On the other
hand, the Bartlett's test of sphericity tests the hypothesis
that the correlation matrix is an identify matrix. Since, the
sig. value (0.000) for this analysis was less than 0.05,
there were significant relationships between the specified
variables and factor analysis is appropriate.

Research question 1

What are the strategies for improving the flavour of melon
seed processed mechanically?

Table 2 presents the varimax-rotated principal
component factor analysis of strategic factors for
enhancing the flavour of melon seed processed
mechanically in Southeastern Nigeria. From the result
presented in Table 2, each factor was extracted based on
the responses of the respondents. Under factor 1
(Mechanical factor), the specific strategy variables that
could be employed for enhancing the flavour of melon
seed processed mechanically in southeastern Nigeria
included: using correct engine oil that would not allow
smoke contamination to the melon (0.441), using the
engine for one major job only (-0.451) and regulating the
speed of the machine when processing to prevent oil or
gas leakage (0.676).

Under factor 2 (Maintenance factor), the identified
strategies included: washing and drying the machine
before use (0.468), servicing the engine regularly to
prevent bad odour from the melon (0.575) and marketing
processed melon in a clean environment (0.684) while
the specific strategy variables for enhancing the flavor of
melon seeds processed mechanically under factor 3
(hygienic factor) included: using clean material for
collecting the seed shell (0.435), winnowing under normal
atmospheric condition and packaging in air-tight
containers (0.766), containers for packaging should be
free of any unfavorable flavor (0.541) and storing
processed melon in a normal room temperature (0.589).

Research question 2

What are the strategies for improving the neatness of the
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Table 2. Varimax Rotated Factors/Strategies for Enhancing the Flavour of Melon Seed Processed Mechanically in the South East, Nigeria.

Factor 1: Factor 2:

SIN Observed strategies / Variables Mechanical ~ Maintenance Hyglziz:]'[izr;;tor
factor factor
1 Wash and dry the machine before use 0.385 0.468 0.228
2 Leave the machine to dry after washing or clean the machine thoroughly 0.227 0.120 0.107
3 Use correct engine oil that will not allow smoke contamination to the melon 0.441 0.355 0.283
4  Service the engine regularly to prevent bad odour from the melon 0.283 0.575 0.253
5 Use the engine for one major job only -0.451 0.269 0.230
6  Sun-dry the melon seed properly to avoid the growth of mold 0.365 0.215 0.050
7  Use clean material for collecting the shell seed -0.368 0.225 0.435
8 lFéZE:g\ete the speed of the machine when processing to prevent oil or gas 0.676 0.215 0.250
9  Winnow under normal atmosphere condition and package in air-tight containers 0.257 -0.051 0.766
10 Containers for packaging should be free of any unfavorable flavor 0.224 0.206 0.541
11 Package in an air tight containers correctly label 0.053 0.252 0.104
12 Store processed melon in a normal room temperature 0.175 0.266 0.589
13 Market processed melon in a clean environment 0.183 0.684 0.399

What are the strategies for improving the neatness of the
melon seed processed (shelled) mechanically?

The data presented in Table 3 shows that the
strategies for improving the neatness of melon seeds
processed mechanically in Southeastern Nigeria. They
were grouped into three factors: Factor 1 (Hygienic
factor); Factor 2 (Biological factor) and Factor 3
(Handling/distributive factor).

Under factor 1 (Hygienic factor), the specific strategy
variables that could be employed for enhancing the
neatness of melon seeds processed mechanically in
southeastern Nigeria included: processing only ripe pod
of melon (0.750), washing melon seeds thoroughly with
clean water (0.522), keeping the grinding machine clean
to avoid impurities in the processed melon (-0.472) and
observing personal hygiene such as wearing apron,
covering head and washing hands before processing
(0.522).

The identified strategies under factor 2 (Biological
factor) included: keeping to the normal fermentation
period to prevent over fermentation to avoid germination
(0.530), testing for moisture content before processing
(0.429) and shelling melon appropriately with the correct
machine (0.497) while the specific strategy variables for
enhancing the neatness of melon seed processed
mechanically under factor 3 (Handling/distributive factor)
included: keeping to the washing period to avoid melon
seeds soaking water (0.567), winnowing immediately and
packaging in an air-tight container for sale (0.423) and
market-processed melon in a clean environment (0.660).

Factor loading of 0.40 was used at 10% overlapping variance. Variables with factor loadings of less than 0.40 were not used.

DISCUSSION

The findings of this study on the strategic factors for
enhancing the flavor of melon seeds processed
mechanically agreed with the findings of Weimer (2007)
on improving the flavour of cheese where the author
found that mechanical, physical and chemical factors
significantly influenced the processing of cheese flavour.
In addition, the study also found that milk, salt and other
ingredients had positive effects on flavour of processed
cheese.

The findings of this study also corroborated with that of
FAO (2009) on meat and meat products in human
nutrition in developing countries. The findings of the study
showed that mechanical refrigeration and hygiene
practices were important in processing and improving the
flavor of processed meat products. Chilled" meat is
hygienic and usually stored at temperatures around 1 to
+4°C when it keeps well. Oscar and Parker (2007)
claimed that meat could keep for 10 weeks if
slaughtered/cut under strict hygienic conditions,
packaged using modern packaging techniques and
stored in cool (1 to 0°C) environment under carbon
dioxide or nitrogen or in a vacuum. The findings of this
study on the factors for enhancing the neatness of
processed melon supported that of Mahmud (2004) on
socioeconomic factors influencing meat value chain in
Kano State where the author found that hygiene,
neatness and distributive approach were determinants of
acceptability of meat products.
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Table 3. Varimax Rotated Factors/Strategies for Improving the Neatness of Melon Seed Processed Mechanically in Southeastern Nigeria.

Factor 1: Factor 2: Factor 3:
S/N Observed strategies / Variables Hygiene Biological Handling/distributive
factor factor factor
1 Processed only ripe pod of melon 0.750 0.290 0.206
> Keep to thg normal fermentation period to prevent over fermentation to 0.398 0.530 0.291
avoid germination.
3  Keep to the washing period to avoid melon seed soaking water 0.367 0.192 0.567
4  Wash melon seeds thoroughly with clean water 0.522 0.334 0.302
5  Sun-dry melon under normal atmospheric condition 0.370 0.373 -0.283
6  Test for moisture content before processing 0.225 0.429 0.186
7 Remove stones and dirty before sending for shelling 0.228 -0.361 0.103
8  Shell melon appropriately with the correct machine 0.140 0.497 0.253
9 Keep the grinding machine clean to avoid impurities in the processed 0472 0.369 0.219
melon
10 Winnow immediately and package in an air tight container for sale 0.118 0.232 0.423
11 Wash apd sun-dry processing equipment and tools before and after 0.204 0.081 0.230
processing melon
12 Obse.rve personal hygiene suc.h as wearing apron, covering head and 0.522 0.237 0.176
washing hands before processing
13 Market processed melon in a clean environment 0.335 0.111 0.660

Factor loading of 0.40 was used at 10% overlapping variance. Variables with factor loadings of less than 0.40 were not used.

Conclusion

In Southeastern Nigeria, the concerns about the use of
technology were real. Processed (shelled) melon seeds
had poor flavour and the neatness was not guaranteed.
Seed moisture content was found to be the main
predictor of shelling efficiency while speed uniquely
predicts percentage seed damage. Based on the findings
of this study, the following recommendations were
therefore made:

1). Agricultural extension agents should utilized the
identified skills with their corresponding factor loading in
melon processing to make women melon processors
improve in their processing of melon.

2). The Government through Agricultural Development
Programme (ADP) should utilize the findings of this study
to organize awareness training programme to all the
farmers to enable them improve their processing and
marketing strategies of melon seeds.

3). Appropriate machine should be redesigned for the
women for more efficiency of processing.

SUGGESTION FOR FURTHER RESEARCH

1). Further research could be in other

geopolitical zones in Nigeria.

replicated

2). Proficiency improvement needs of Women farmers for
effective mechanical processing of melon South Eastern
Nigeria.

3). Finding out the training skills required by trainers for
helping women farmers to manage their resources in
melon production effectively.
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