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Abstract
The aim of the study was to investigate the economic implications of climate
change on food security in Nigeria. Specifically, it analyzed farmers’
experiences on the impact of climate change on production and handling and
marketing of vegetables as well as mean productions of Talinum triagulare
covering a period of six years (2007 to 2012) in Heritage Farm in Akwa Ibom
State of Nigeria. It was a survey with descriptive research design. A sample
of 150 women farmers out of a population of 185 were selected using random
sampling technique.. Researcher structured validated questionnaire with a
four point rating scale and test —re-test reliability index of 0.86 to 0.97
established using Pearson Product Moment Correlation and Heritage Farm
Records were used for data collection. Two research questions guided the
study and one hypothesis tested at 95% probability level. Mean, percentage
and One way analysis of Variance (ANOVA) statistics were used for data
analysis. The results indicated continuous decrease in the mean production
pattern of Talinum traingluare and the percentage difference from each
preceding year was observed to be increasing at range between 8% and 34%.
Farmers’ experiences on impacts of climate change on vegetable production
included Paste infestation, disease outbreak, increase in cost of production
with mean at 3.99,3.97 and 3.93 respectively among other impacts. There was
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no significant difference between women vegetable farmers with varying years
of experience, on their experiences on impact of climate change in production
handling and marketing. It was concluded that climate has significant
negative impact on food security in Nigeria. It therefore becomes pertinent to
sensitize women farmers on relevant farming techniques for adoption to
combat effects of climate change on food production.
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Availability of food alone does not seem to sufficiently explain the attainment
of food security in a country. Food can be available in a country because of effective
agricultural policy, good harvest in a particular year or massive importation of food
(Ojo and Adebayo,2012) . The overall availability of food is affected by changes in
agricultural yields as well as by changes in arable land. Changes in food production,
together with other factors, are likely to impact food prices and will affect the ability of
the poor to access food. Food insecurity on the other hand implies unavailability of
food to the people due to one or more factors including environmental degradation,
food importation and use of food as instrument of politics, Haile (2005). Haile also
identified low agricultural productivity, lack of agricultural policies, poor
infrastructure, high cost of transportation, lack of appropriate marketing strategies,
frequent extreme weather event and disease burden as factors undermining food
security (Clover, 2003). Extreme weather events due to climate change and its
accompanying effects on food security, specifically, vegetable production is the
concern of this study.

In Nigeria, the 2012 flood in some parts of the country is still fresh in the
minds of the affected people and discourse amongst scholars and environmentalists.
Variances in climate observation are indicators of environment being highly stressed.
Greenhouse effect has induced micro climatic changes on the African continent. These
changes occur due to variations in different climate parameters such as cloud cover,
precipitation, and temperature and vapour pressure etc. (Federal Ministry of
Environment (FME), 2003). The direct consequences of greenhouse effects are the
global temperature rise (global warming), flooding, erosion, draught, rise in sea level,
heat stress, drying of water bodies, deforestation, extinction of species, changing
pattern of precipitation and biodiversity (Ozor, 2009). The socio-economic implications
may include limited energy supply, food crisis, emergence of new and re-emerging of
old plant diseases among others ( Baylis & Githeko, 2006).

Climate change has serious economic implications on farming. Ozor (2009 )
noted that employment rate in farming is reduced as many people are laid out of work
as a result of extreme climate changes like excessive rise in temperature. Economic
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losses are also incurred, adaptability and biodiversity for plants and animals are
negatively impacted, disease and pest prevalence occurs as life cycles of pests and
incubating period of diseases are influenced by climate change. The level of production
of vegetable crops in Nigeria is known to be highly limited by seasonality, implying
that its survival relies much on weather or climate condition.

In Nigeria vegetables are produced in the two seasons - rainy and dry seasons,
to ensure supply through the year. The rainy season is from April to October while the
dry season covers November to March. The production of vegetables such as lettuce,
onions, water melon, cucumber are concentrated on the savannah sub-zone while
pumpkins, amaranths and waterleaf, are concentrated in the tropical high forest and
swamps of the countries (Schippers, 2000). Waterleaf, Talinum triangulare which is
the selected vegetable for this case study, is produced at subsistence but recently it has
become very popular and is consumed by most Ibibio and Efik families. Nya et al
(2010) confirms waterleaf production is to be source of employment for the
unemployed women and youths in the rural population of Nigeria. It is a non-
conventional crop of the family portulacea, which originated from tropical Africa and
is widely grown in West Africa. Its production has become a source of income to small
scale farming house-wholes in southern parts of Nigeria, due to its increasing demand .
It is traditionally used as softener in soups, as thickener in sauce and traditionally has
valued has some medicinal value. Nutritionally Waterleaf is high in crude protein (
22.1% ), ash (34%) and crude fire (11.4%) and rich in Vitamins .

One of the attractive characteristics of waterleaf to farmers is its quick
maturity, due for harvest between 35 to 45 days after planting. In Akwa Ibom State
where the study was undertaken, Enete and Okon (2010), noted that waterleaf
production has witnessed in the last two decades an increased demand and
consumption. In recent years, waterleaf production, through all year round is hampered
by extreme weather conditions and climate changes. Heritage Farms in Akwa Ibom
State, cited in Uyo Metropolies undertakes vegetable production including Talinum
trainglure ( waterleaf). The farmers are women belonging to the Heritage Women
Farmers Association.

Purpose of the Study

The aim of the study was to investigate the economic implications of climate
change on food security in Nigeria. In specific terms, a case study of Heritage Farms
was undertaken with the objectives of investigating farmers’ experiences on impact of
climate change on production and handling and marketing of vegetables as well as
analyse mean productions of Talinum triagulare covering a period of six years (2007 to
2012) in Heritage Farm.
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Methodology

The study was a survey. Descriptive Research Design was employed to analyze
farmers’ experiences on the impact of climate change on production and marketing and
distribution of vegetable as well as mean productions of Talinum triangulare covering
a period of five years (2008 to 2012) in Heritage Farm in Akwa Ibom State of Nigeria.
A sample of 150 women farmers out of a population of 185 were selected using random
sampling technique. Researcher structured validated questionnaire with a test—re-test
reliability index of 0.86 to 0.97, established using Pearson Product Moment Correlation
and Heritage Farming Season Records were used for data collection. Section one of the
questionnaire was designed to gather demographic information of the respondents and
section two was divided into two parts based on the variables of the study. Section two
had a four-point rating scale with a cut-off set at 2.50 point. The instrument was
administered by the researcher and trained research assistants with an 81 % return rate.
The two research questions postulated to guide the study were “what are farmers
experiences on impact of climate change on production of vegetables in Heritage
Farms? ” and “ What are farmers’ experiences on handling and marketing of
vegetables. One hypothesis tested at 95% probability level, Mean, percentage and One
way analysis of Variance ( ANOVA) statistics were used for data analysis.

Presentation of Data Analysis and Discussion
Data analysis is presented based on the research questions and hypothesis

Research Question 1: What are farmers’ experiences on impact of climate change on
production of vegetables in Heritage Farms?

Tablel: Mean Responses of Farmer’s Experience on Impact of Climate
Change on Production of Vegetables

S/IN  Items of Farmers’ Experiences on Impact Mean Remark Rank
of Climate Change on Production of
Vegetables

1. Farmers experience disease outbreak at 3.93 * 31
prolonged rains which reduces production
rates on vegetable crops eg. Talinum

2. Farmers experience increase in cost of 3.97 * 2"
production at extreme sunshine due to cost of
artificial irrigation.

3. Soil Nutrient such as Nitrogen is depleted 3.90 * 4"
from the soil at extreme rain and sunshine
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4. Farmers experience fatigue at extreme 3.84 * 5
weather conditions and this affects labour
and production level

5. Excessive rain due to climate change 3.75 * 7"
facilitates soil erosion which causes soil
nutrient’s loss.

6. Excessive sunshine causes over-transpiration 3.63 * g"
resulting in wilting of vegetables eg.
Talinum

7. Farmers experience crop paste infestation at  3.99 * 1

extreme climate condition which destroys
vegetables.eg helminthes on waterleaves

8. Excessive heat due to climate change 3.76 * 6"
destroys the soil structure against proper
vegetable growth.

9. Flood in heritage farm environments 3.00 * o
negatively affects production

Source: Field Work, 2013. Cut-off point @2.50. * Accepted as farmers’ experiences on
impacts of Climate change on Vegetable production.

All items in Table 1 were accepted as farmers’ experiences on impacts of
climate change on vegetable production. The means were ranked to weigh the
grievousness of the impact on farmers. The ranking indicated the highest mean at 3.99
on ‘paste infestation in extreme climate condition’. This affected the production mostly,
followed by ‘increase in cost of production due to cost of artificial irrigation
necessitated by excessive sunshine’, with the mean at 3.97 and thirdly ‘disease
outbreak due to prolonged rain with mean at 3.93. Soil nitrogen depletion, fatigue
experienced by farmers, destruction of soil structure, erosion occurrence, over-
transpiration and flood occurrence with mean at 3.9, 3.84, 3.76,3.75, 3.65 and 3.00
respectively, were all accepted experiences as impacts of climate change on vegetable
production.

Research Question 2: What are farmers’ experiences on handling and marketing of
vegetables?
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Table 2: Farmers’ Experiences on Impact of Climate Change on Handling and
Marketing of Vegetables

S/IN Mean Remark Rank

1 Farmers  experience  spoilage  of 3.70 * 3"
vegetables at favourable temperatures to
bacterial growth conditioned by climate
change

2 Handling of vegetable tends to be more 3.88 * 1
difficult at extreme climate conditions
affecting Quality of produces.

3 Farmers incur losses due to fall in 3.74 * 2"

demand at peak seasons of production
condition of climate change .

4 Transportation to facilitate marketing is 3.61 * 5t
much more difficult at extreme rainy
reasons

5 Round the year supply of vegetables is 3.62 * 4"

restricted at extreme seasons due to low
production and wastage.

Source: Field Work, 2013. Cut-off point @2.50 . * Accepted as farmers’ experiences
on impacts of Climate change on Vegetable production.

Table 2 indicates that all items were accepted as impacts of climate change on
handling and marketing of vegetables. The result reveals that negative impacts of
extreme climate condition causes vegetable spoilage, poor quality, loses due fall in
demand, poor marketing due to inaccessible road and supply restriction in all year
round supply, with means at 3.88,3.74,3.70, 3.62 and 3.61 respectively.
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Table 3. Mean Production of Waterleaf in Heritage Farms (2007 -2012)

Year Mean Production Production Difference %Difference from

from Preceeding Year Preceding Year

(Kg/hectre) (Kg/hectre)

2007 676,000
2008 619,000

57,000 8.4% decrease
2009 529,000

90,000 14,5% decrease
2010 439,000

90,000 17.0.% decrease
2011 320,000

119,.000 27.1% decrease
2012 210,000

110,,000 34.3.4% decrease

Data in table 3 reveals a continuous decrease in the mean production pattern of Talinum
traingluare. From 676,000 killogrammes per hectre (kg/h) in 2007 to 619.000 kg/h in
2008, 529,000kg/h in 2009, 439,000kg/h in 2010, 370,000kg/h, 320,000 kg/h in 2011
and 210,000 kg/hin 2012
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Fig.1 % Difference from Preceding Year in Talinum Production

In Figl. The percentage difference from each preceding year was observed to be
increasing from 8% increase in 2008 to 14.% in 2009, 17% in 2010, 27% in 2011 and
34% increase in 2012.

Table 4. Heritage Farmers Years of Experience in Farming

Cumulative
Frequency Percent  Valid Percent Percent
Valid 1-10yrs 60 44.4 44.4 44.4
11-20yrs 40 29.6 29.6 74.1
21 and above yrs 35 25.9 25.9 100.0

Total 135 100.0 100.0
8
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Data in table 4 shows the frequency of selected Heritage farmers by Years of
Experience.The respondents’ years of experience in farming indicate that 44.4% of
them had obtained 1 to 11 years of experience; about 30% of them had 11 to 20 years
of experience while about26% of them had 21 and above years of experience in
farming.

ANOVA

Table 5: Analysis of Variance for Heritage Farmers by Years of Experience on
Impact of Climate Change on Vegetable Production

Sum of Squares Df Mean Square F Sig.
Between Groups 30.628 10 3.063 6.357 .000
Within Groups ~ 59.742 124 482
Total 90.370 134

There was no significant difference in the mean rating of responses of
respondents on the impact of climate change on vegetable production with F ratio at
6.357 with .000 significance. The listed impacts on table 1 are therefore affirmed with
.000 significance at 95 % probability level.

ANOVA

Table 6: Analysis of Variance of Heritage Farmers by Years of Experience on
Impact of Climate Change on Vegetable Handling and Marketing

Sum of Squares Df Mean Square F Sig.
Between Groups 24.095 10 2.410 4.508 .000
Within Groups 66.275 124 534
Total 90.370 134

Data in table 6 indicates that there was no significant difference in the mean rating of
responses of respondents on the impact of climate change on vegetable handling and
marketing with the F ratio at 4.508 with .000 significance. The listed impacts on table
2 are therefore affirmed at 95 % probability level
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Discussion

The pertinent question remains; how does the climate change influence the
global food production system? The findings of this research in consonance with many
others on climate change effects on crop production. Models have attempted to
simulate climate change impacts on the world food situation and to predict changes in
land productivity as a function of changes in climate and food demand. The main
outputs of these models reveal some new predictions, and confirm previous ones.
Bazzaz and Zombroek (2011) predicted much more risk of the effects of climate
change in tropical and subtropical regions, and the greatest risk to food security would
be in Sub-Saharan Africa. The findings of this study indicated a continuous reduction
in productivity which aggress with Bazzaz and Sombroek ( 2011), who asserted that in
most developing countries, climate change causes crop productivity to diminish (some
10% reduction ), which could raise agricultural prices on local and world markets and
increase the need for foods imports. The results of this study also affirm this fact in
that, the percentage difference in the observed reduction trends in Talinum production
from each preceding year, was observed to be increasing from 8% in 2008 to 14.% in
2009, 17% in 2010, 27% in 2011 and 34% increase in 2012,

Rosenzweig and Parry (1994) in their study of potential impact of climate
change on food supply, discovered that alteration in climate induces the emergence of
new and re-emergence of old of diseases, parasites and pathogens as well as that
irrigation in extreme dry conditions account for unplanned expenditure which swells
the cost of production. This of course is in consonance with the experiences of
Heritage Farmers during disease outbreak in extreme weather conditions as reflected in
this investigation . Farmers experience of spoilage of vegetables at unfavourable
temperatures to bacterial growth as conditioned by climate change, more difficulty at
handling, incurring loss due to fall in demand at peak seasons of production, obtaining
less quality of produces, transportation and marketing difficulties are impacts of
extremities in climate change conditions. Soil depletion in terms of erosion occurrence,
destruction of soil structure, leaching due to floods and waterlogged conditions, over-
transpiration among other ill effects of climate change on vegetable production were
also identified. The testing of hypothesis at 95% probability level on the responses of
respondents on the impact of climate change on vegetable production, handling and
marketing showed no significant difference thus affirming their experiences.

Conclusion and Recommendation

In conclusion, there are negative economic impacts of climate change on
vegetable production in Heritage farm of Akwa Ibom State in Nigeria, based on
evidence of their losses on both production data and their experiences on production,
handling and marketing of Talinum. Improving the resilience of food production and
minimizing risks against weather variability are essential if agriculture is to meet the
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challenges of ensuring food security, raising rural employment in developing countries
and protecting natural resources and the environment. This can serve at the same time
to prevent or mitigate the negative impacts of climate change. Agronomists need to
work closely with climatologists at a regional level to provide a sound basis for
optimizing crop, soil and water management under the changing conditions. This paper
therefore recommends that;

1. . Special attention should be given to evaluating probabilities of extreme events

(droughts, floods) and their effects on plant growth and yield.

2. Firm quantitative assessment is needed of site-specific crop responses as a function
of time and growth stage

3. . Concerted effort should be directed to increase the quality of global modeling
projections.

4. Better socio-economic data on household income and expenditure are also critically
important.

5. Known physical mechanisms for regulating plant water use should be adopted to
form the basis.

6. Assessing water balances for drought- or flood-prone regions, in specific soil
conditions, and for selected crops and changing climatic scenarios is needful.

7. Instructional and extension services to cover specific strategic adoption
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