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Abstract

The study analyzed effect of weather elements on cassava production
in Cross River State, Nigeria from 1980 - 2010 and ascertained
Strategies adopted by farmers to cope with climate change effects in
2011. A multistage random sampling technique was used in the
selection of agricultural blocks, circles and cassava Jarmers. A
Structured questionnaire was administered to 120 randomly selected
cassava farmers that provided information on adaptation Strategies
during the period. Data was analvzed with trend analysis and
descriptive statistics. Data for annual yield of cassava for all the time
period were obtained from National Agricultural Extension Research
and Liaison Services Ahmadu Bello University Zaria. Data on the
three important climate variables required for cassava growth-
ltemperature, rainfall and relative humidity were obtained from
National Metrological Station C alabar, Cross River State. The result
of time trend analysis showed that the coefficient for temperature,
relative humidity and rain were positively signed and had effects on
the output of cassava between|] 980-2011. The result also showed that
cassava farmers in the Study area used fertilizers, mixed cropping,
diversification of enterprise, meteorological forecast and early
planting as coping strategies in reducing effect of climate in the Study
area. The study recommends regularly trainings on climate change
variability by extension workers, accessibility to meteorological data
and timely availability of improved cassava varieties to farmers for
increased cassava production.
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Introduction

Climate change is currently a major human security issuc globally
with such dire consequences as increased frequency of extreme
weather, flooding, storms, drought, gully erosion, high temperatures,
heat and cold waves, desertification and melting of glaciers. These
cvents in turn affect agricultural productivity and cause it to remain
below economic thresholds in the country. This then leads to food and
fibre insufficiency and nutritional-related negativities,
impoverishment of the condition of the rural dwellers and a stunted
rural development (Nwachukwu and Nnadozie, 201 0). Climate being
gencrally described as average weather is as a result of a dynamic
atmosphere in which variation is an integral part (Okali, 2007).
Heather (2008) reported that climate change describes the observed
yearto year or within year difference in values of temperature, rainfall,
sunshine, relative humidity, wind speed and evaporation. Nwajiuba
and Onyeneke (2009) in their study found that weather elements such
as rainfall, temperature, relative humidity and sunshine duration were
uscd as proxies for climate change and represented the inputs of the
Agro-ecological zone (AEZ) model while livestock and crop yields
respectively were outputs. According to BNRCC (2012) data on trends
from 30 years and above is a good time span to understand long term
climate change patterns. Nigeria is particularly vulnerable to climate
change because of its rain-fed agriculture, fishing activities and high
density (140 million people on an area 0f 923,000sqkm). In Nigeria,
climate change primarily threatens water resources, agriculture, land
usc energy, biodiversity and health, The scourge of climate change has
already been felt in several regions of Nigeria and the sub-eastern
ccological zone of the country is no exception. Disruptions of the
existing food and water systems will have devastating effect for
development and livelihoods and are expected to add to the challenges
climate change alrcady poses for agricultural production (Mano and
Nhemachena, 2006). About 42 percent of the country's GDP comes
from agriculture and related activities, and about 30% of the country's
poor live and work primarily in agriculture (NBS, 2006). Nigeria's
agriculture therefore depends highly on climate, because temperature,
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sunlight, water, relative humidity are the main divers of crop growth
and yield (Adejuwon, 2004). The physical environment plays a crucial
role in agricultural production becausé on it depend the farmers'
decisions about what crop to grow, in what mixture, the location and
timing of operations, the tillage and storage operations/techniques
suitable under varying climatic conditions.

The yield of agricultural crops such as cassava are seen to be subjected
to daily, monthly and yearly variations, so the production as well as
supply of the agricultural product is sometimes inconsistent and does
not satisfy demands due to rapid population growth (IPCC, 2007). For
instance, cassava growth failure can result if rain does not fall at all
under rain fed agriculture, or at the right time. Despite the fact that
cassava (Manihot esculenta crantz) plant grows and produces well in
the Nigeria environment, it has shown different growth behaviour and
yield in different years as a result of differences in the annual weather
condition. This is because climate variability has possibility of
degrading soil and water resources and subsequently subsistence
agricultural production, which is largely practiced by root and tuber
crops farmers (Pidwirny and Sidney, 2007). In the study arca, cassava
production has been experiencing a declining trend in recent years and
many factors have been implicated which are related to weather
elements. The question is to what extent this situation will be in the
rainforest zone especially Cross River State of Nigeria, where both
temperature and precipitation approach extremes has not received
much research interest (Yusufet al.. 2008).

This has made farmers not to be well informed about its consequences
and available adaptation options. Many studies on climate change in
the study area have failed to provide critical simultaneous insights of
the trend of weather elements in the study area (temperature, relative
humidity and rainfall) affecting cassava growth and yield, thus making
itdifficult for farmers to cope with its effect. It is against this backdrop
that the study analyzes the effect of weather elements on cassava
farmers' production in Cross River State, Nigeria.
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The specific objectives were to;

i. determine effect of weather elements such as rain,
temperature and relative humidity on the output of cassava
farmers over the period of 1980-2010.

in. describe selected socio-economic characteristics of cassava
farmers in the study area

i, ascertain farmers strategies in coping with the effects of
climate change on cassava output in the study arca.

Research Hypothesis

H,,: weather elements (temperature, rain and relative humidity) do not
have significant effect on cassava production in Cross River
State.

Materials and Methods

Study Area

The study was conducted in Cross River State, Nigeria. The State lies
between Latitude 5'S' and 640" North of the Equator and Longitude
8'10"and 8"5' East of the Greenwich Meridian. The State is bounded on
the North by Benue State, on the South by Akwa Ibom State, on the
East by Cameroon Republic and the West by Ebonyi State. The State is
located within the forest belt of Nigeria and temperature ranges
between 20°C and 30°C with relative humidity between 70% and 90%.
Most people in the rural areas engage in artisanal fishing. The major
farm crops grown include cassava, yam, maize, plantain, banana
among others. The cash crops include oil palm and cocoa trees,
livestock reared are sheep and goat, pigs, poultry birds among others
(CRSPC. 2006).

Sample Size and Data Collection

The rescarch was conducted in the three agricultural zones of Cross
River State namely Ikom, Ogoja and Calabar. A list of cassava farmers
were collected from Agricultural Development Project (ADP) which
formed the sampling frame. A multistage random sampling technique
was used in the selection of agricultural blocks, circles and cassava
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farmers. First two (2) blocks each were randomly selected from the
three agricultural zones (Ikom zone Atimaka and Okimi; Ogoja zone
Opama and Yala and Calabar zone Antaka and Odukpani) to give a
total of 6 blocks. From the selected blocks two circles were randomly
selected to give a total of 12 circles. Finally, ten cassava farmers cach
were randomly selected from the selected circles and this gave a
sample size of 120 cassava farmers. A structured questionnaire was
used in soliciting information from the farmers. Data on annual yicld
of cassava were obtained from National Agricultural Extension
Research Liaison Services (NAERLS) Ahmadu Bello University
Umudike, Abia State. Cross River State Metcorological Station
Calabar, Nigeria provided climatic data on temperature, rain and
relative humidity.

Objectives i and iii were captured with descriptive statistics such as
frequency counts, percentages and mean scores while, trend analysis
was used to achieve objectives ii. The adaptation measures used by
farmers in the study area was measured tisinga 7 item statement used
to solicit information from respondents in the course of the rescarch
and rated on a 4 point likert type scale of Strongly Agrec 4, Agree 3,
Disagree 2, Strongly Disagree 1.. A midpoint was obtained thus:
4+3+2+1=10/4=2.50. Based on the mid score decision rule. any mean
score greater than or equal to 2.50 implied use of stated adaptation

""measures and mean score less than 2.50 denotes non use adaptation
measures by farmers.

Model Specification
The model for trend analysis was used in accordance with Dicbold
(2007); Okoye, et al., (2008): Nwaobiala and Nottidge (2013).

LnY=b,+b,t+bir+b,rh+eci

Where s = output of cassava (tons/ha)
rh = relative humidity (%)
r = rain (mm)
t = temperature ('C)
ei = stochastic error term
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Results and Discussion

Determination of Effect of Time (Trend) on Weather Elements on
Cassava Production in Cross River State, Nigeria (1980 2010)

The effect of weather elements such as temperature, relative humidity
and rain were regressed with total output of cassava as dependent
variable (Y). In all the four functional forms, the R” were statistically
significant at 1.00% level of probability. The semi-log regression form
was chosen as the lead equation because of high R” value, number of
significant variables and agreement with a priori expectation. The R’
value of 0.7545 indicates 75.45% variability of cassava output
explained by the weather elements. The F-values was also highly
significant at 1.00% indicating a regression of best fit.

The result of semi-log regression analysis in Table 3 indicates that the
time trend coefficient for the climatic variables (264.5817) were
positively signed and statistically significant at1.00% level of
probability. This implies that cassava increased with time
between1980 2010 in Cross River State. This result is in consonance
with the findings of Adejuwon (2004) who obtained a similar result.
The coefficient for temperature (1330.278), relative humidity
(47.3458) and rain (47.3458) were positively signed and not
significant. The combined effect of the weather elements had a
positive effect on climate change as indicated by the trend variable
from 1990-2010. This result is in contrast with some previous studies
of Mohua and Lambi (2007) and Eid et al., (2006). Given the fact that
cassava grows well even in marginal soils, the result never came as
surprise. According to Phillips (2005), cassava grows well even in
extreme conditions of drought and as such has been called the famine
security crop.
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Table 1: Regression Estimates of the Effect of Time on
Temperature, Relative Humidity and Rain on Cassava
Production in Cross River State, Nigeria (1980 2010).

Variables Linear | Exponential | Cobb-Douglas | Semi- Log+ |
Constant -1040006 | -3.4419 53507 96479.08
(-0.40) (-0.09 (-0.43) (-0.79)
Temperature (X ) 50529 | 00150 | 09060 1330278
(0.74) (031) 043) | (09
Relative Humidity (X;) | 1313531 | 0.11507 059 22,640
(0.42) (0.26) (0.58) (0.84)
Rain (Xy) 0099 | -0.0009 22589 473458
(-0.16) (-1.02) (-0.89) (0.03)
Trend 2452905 | 02839 03074 2645817 |
(436 | 58 | se) | e |
R 07451 0.7086 0.7108 07545 |
R - Adjusted 06524 06026 0.6038 0,6633
F - ratio 80444 | p60%* 6.76*** § 4340

Source: Field Survey Data, 2011
***  Significantat 1.00% level of probability

wgcquation
. i34 )8

Socio economic Characteristics of Farmers in Cross River State,
Nigeria
Result in Table 2 shows selected socio-economic characteristics of
cassava farmers in the study area. The Table reveals that 75% and 45%
of the respondents were females and males respectively. This result
indicates that cassava farming is gender sensitive. Nwaobiala ¢f .,
(2009) assert that cassava farming is dominated by female farmers
who are also involved by value addition technologies. The mean age of
the farmers were 51.20 years while a fairly good proportion (30.80%)
acquired secondary education. Educated farmers are expected to be
more receptive to adaptation methods of climate change variability
while farmers with low level of education or without formal education
would be less receptive. Furthermore, the farmers had a mean farming
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experience 0f 22.67 years and farm sizes of 1.67 hectares. The farmers
had a mean annual farm income of N 210,543.00.

Table 1: Percentage and Mean Distribution of Selected Socio-
economic Characteristics of Cassava Farmers in Cross
River State, Nigeria

Variables Mean
Gender
Males (%) 45
Females (%) 75
Age (years) 51.20
Secondary Education (%) 30.80
Farming Experience (years) 2267
Farm size (hectares) 1.67
Annual farm income N 210,543.00

Source: Field Survey Data, 2011

Ascertaining Farmers Coping Strategies to Reducing Effects of
Climate Change in Cross River State, Nigeria

Data on Table 3 reveals that cassava farmers reported using coping
strategies such as improved cassava varieties with mean ratings of
3.20, use of fertilizers (3.17), mixed cropping (3.15), diversification of
enterprise (3.04), meteorological forecast (2.85) and carly planting
(2.57) adopted in reducing climate change variability and effects in the
study area. We assume that their actions are driven by climatic factors,
as reported by the farmers themselves (Mendelson, 2006;
Nhemachena and Hassan, 2007). This result in consonance with the
findings of Adejuwon, (2004): Tologbonse er al., (2010) where they
found that these coping strategies were adopted by farmers in the three
Agro-Ecological zones of Nigeria.
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Table 3: Farmers Coping Strategies to Climate Variability and
Change on Cassava Production in Cross River State,

‘Coping Strongly | Agree | Disagre | Strongl | Total | Mean | Decisio
Strategies Agree e y Scores n
Disagre
e

Zero Tillage 24(96) | 22(66) | S0(100) 24(24) | 286 238 | Disagree
Early Planting | 48(192) |41(123) | 17(51) | 14(14) |308 257 | Agree

Meteorological | 36(144) [37(111) | 20(60) |27(27) |342 285 | Agree
Forecast

50(200) 14(42) | 15(15) |380 31T | Agree
Use of Fertilizers 41(123)

52(208) 1530) | 9%9) 3N 3.15 | Agree
Mixed Cropping 44(132)
Diversification of | 49(196) 18(36) | 13(13) (365 |3.04 |Agree
Enterprise 40(120)
Use of Improved | 53(212) 17(34) | 6(6) 384 320 | Agree
(Cassava Varieties 44(132)

Source: Field Survey Data, 2012

Decision Rule 2.50 and above used
Less than 2.50 is not used

Strongly Agree 4, Agree 3, Disagree 2, Strongly Disagree |

Values in parentheses are Likert nominal values multiplied by
frequencies
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Conclusion and Recommendations

The study analyzed effect of climate change variability and adaptation
on cassava farmers' production in Cross River State, Nigeria from
1980-2010. The trend analysis result using semi-log regression result
showed that temperature, relative humidity and rain had no effects on
the output of cassava over the years as cassava production increased
with time between 1980 2010 in Cross River State. This confirms that
cassava is a drought resistant and can strive under extreme weather
condition. Cassava farmers in the study area used improved cassava
varictics. mixed cropping, carly planting, diversification of enterprise,
use of fertilizers and meteorological forecast as coping strategies for
climate change variability. The study therefore recommends that
deliberate policy aimed at organizing training for farmers on carly
warnings in coping with climate variability and change. steady
availability of improved cassava resistant varictics, access 1o
metcorological data and subsidy on farm inputs such as fertilizers,
seeds and agrochemical were advocated for increased cassava
production.
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