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Abstract  

The study examined the effect of trends in climate variability on the yield of arable crops in 

southeast Nigeria. The specific objectives were to describe the trend of temperature, rainfall, 

solar emission and relative humidity from 1995 to 2014 and the implication to agricultural 

extension services. Secondary information on these climatic variables was sought from Nigeria 

Meteorological Centre in Enugu, Enugu State. Data were analysed through mean and standard 

deviation. The result showed that the mean temperature was 27.40 and the standard deviation 

was 0.43. The mean rainfall was 1870mm, and the standard deviation value was 209.5. The 

mean solar radiation was 19.02 and the standard deviation was 0.40. The relative humidity 

mean was 73.52 and the standard deviation was 0.48. The coefficients of variability of 

temperature, rainfall, solar radiation and relative humidity were 0.01%, 0.112%, 0.02% and 

0.06% respectively. It was found that statistically there were low variations in all the climate 

variables in the period under study. The study recommends that extension workers should be 

mindful of fluctuations in climate variables (rainfall, temperature, solar radiation and relative 

humidity) to be able to advise the farmers accordingly. Climate variables should be regularly 

updated and made available to farmers by Extension workers to enhance extension services and 

arable crop production.  
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Introduction 

Climate variability refers to an alteration in the patterns of climate such as rainwater and 

temperature variation. It stands for short term variation in climate variables from normal, be it 

positive or negative, as against the norm; where changes are observed and/or remain invariable 

for an extremely long duration in a time range like 30 years (Audu and Kotani, 2012). Also, 

climate change may perhaps refer to long-term changes in average climate conditions as noted 

by World Meteorological Organization WMO (2008), as being every change in the weather 

system including human-induced change.  

Incidence of change in climate includes changes; in soil moisture, soil structure, crop resilience 

to disease, length of growing seasons and yield in crops, weed insurgence, atmospheric 

temperatures, flooding and unprecedented droughts. Climate change has a direct impact on farm 

products for the reason of the climate-dependent nature of agricultural practices in many places 

and this effect is particularly obvious in countries where agriculture makes up employment and 

income sources for the mainstream of the populace (Enete, Onyekuru, Madu, Onwubuya, 

Majekwu and Eze 2011). In southeastern Nigeria, farmers have pointed out that the issues in 

agro-climate variability have increased in the previous decades and weather change effect on 

agriculture were noted to be decreasing soil fertility; increase heat waves, high incidences of 

weed infestation on farms; drought events; changes in rainfall intensity and distribution; 

declining yield and increasing incidence crop pests and diseases (Ozor and Nnaji, 2010). 

Significant weather conditions such as sunshine, precipitation, wind and temperature, can affect 

and speed up their diffusion and increase (Okoh, Okoh, Ijioma; Ajibefu, Ajieh, Ovharhe and 

Emegbo, 2011). Akintola, Viovy, de Noblet-Ducoudre, Ogee, Polcher, Friedlingstein, Ciais, 

Sitch and Prentice (2011) in a study on the comparative analysis of the distribution of rainy days 

along major ecological zones in Nigeria noted that the rainy days in the Southern zone show 

relatively less unpredictability than those in the central and the northern zones.  

As noted, the north-east region of Nigeria is gradually getting the status of a waterless 

environment at a very fast rate per year caused by fast lessening exterior water quantity of flora 

and fauna resources on land (Adejuwon, 2006). Therefore, the major objective of this study is to 

examine the climate variable components in southeast Nigeria from 1995-2014. The specific 

objectives are to; inquire into the trends of the various average temperatures, relative rainfall, 

solar emission and humidity; and their implications on agricultural extension activities in the 

Zone. 

 

Description of Study Area 

The study area, South East zone which is one of the six geopolitical zones in Nigeria, is made up 

of Imo, Abia, Enugu, Ebonyi and Anambra states. The zone is located between latitudes 04
0
 

30’N and 07
0
 30’N and longitudes 06

0
 45’E and 08

0
45’E. It has a total land area measuring 

29,908 square kilometers with a projected population of about 16,381,729 (National Population 

Commission, 2007). The zone is bounded by Kogi and Benue States to the north, Cross River 

State to the east, Delta State to the west and by Rivers and Akwa-Ibom States on the south 

(Enete et. al. 2011). 

The area lies within the rainforest belt of Nigeria which Nwajiube and Onyereke (2010) noted is 

characterised by high temperatures and humidity with a substantial amount of rainfall during the 

rainy season. The average rainfall is about 1730mm with two main identifiable seasons; the 

rainy season (April-October), and the dry season, (November to March). The commonest crops 

grown in the zone include; Cassava, Yam Cocoyam, Maize, Rice, Vegetables, Plantain, Banana, 
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Pepper and Oil palm as well as rearing of livestock such as; poultry, goat and sheep. As reported 

by Agwu and Oklumamhe, (2009), the zone is observed to be greatly impacted on by effects of 

climate as visible in severe flooding and the innumerable number of gully erosion sites on 

farmland and other weather and climatic hazards which informed the choice of this zone for this 

study.  

Materials and Method 

For this study, because of availability, accuracy and consistency, climate variable data on 

temperature, relative humidity, rainfall, and solar emission for twenty years (1995-2014) 

provided by the Nigeria Meteorological Agency Enugu were used. Consequently, data gathered 

from this secondary source were analysed using mean and standard deviation.    

 

Results and Discussions 
Average climate variability data on temperature, rainfall, solar radiation and relative humidity 

from 1995 to 2014 in South Eastern Nigeria is presented in Table 1, while the trend analysis is in 

Table 2 which are also supported by graphical presentation in Figures 1, 2, 3 and 4 for 

temperature, rainfall, solar radiation and relative humidity. 
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Table 1: Mean values of Climate Variables (1995- 2014) 

Years 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

 Climate variables 
                    

Temperature 

(Maximum) (0C) 
32.17 32.01 32.11 33.22 32.17 31.87 32.44 32.46 32.91 32.23 31.96 31.95 31.83 32.32 32.52 32.75 32.18 32.167 32.187 32.166 

Temperature 

(Minimum) (0C) 
22.29 22.56 22.51 23.35 22.69 22.28 22.51 22.78 23.23 22.54 22.28 22.28 23.15 22.17 23.29 23.95 02.12 21.878 21.555 21. 261 

Average 

Temperature (0C) 
27.23 27.28 27.31 28.18 27.43 27.08 27.48 27.62 28.07 27.39 27.12 27.12 27.49 27.25 27.91 28.35 27.15 27.0227 26.871 26.712 

Rainfall mm 
2170.9 1919.4 2284.6 1496.1 1623.1 2026.5 1677.2 1725.8 1891.7 1770.8 1716.5 2084.3 1891.7 2170.3 1769.7 1669.5 1729.3 2137.7 1941.1 1929. 6 

Solar radiation 
(W/m²) 

19.02 18.89 19.04 19.02 18.85 19.01 19.31 19.16 19.17 19.18 19.16 19.16 18.06 19.57 18.60 18.14 19.42 19.67 19.66 18. 80 

Relative Humidity% 73.55 75.62 73.04 71.50 75.53 71.46 72.59 71.79 72.85 80.74 73.62 74.61 87.33 74.28 75.12 73.08 66.09 68.98 69.88 68.70 

         

 
 

 

 

           

 

Source: Nigeria Metrological Centre Enugu; Report on Mean Values of Temperature, Rainfall, Solar Radiation and Relative Humidity 1995- 2014
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Table 2: Trend Analyses of climate variable data from 1995-2014 in Southeast Nigeria 

 

 

 

Temperature Distribution  
 

From the result in Table 2, mean temperature from 1995 to 2014 shows a minimum temperature 

of 31.83 and maximum temperature of 33.00 with a mean of 32.27
0
C and standard deviation of 

0.32. On the other hand, result for minimum temperature for same period shows a minimum 

temperature of 21.26
0
C and maximum temperatures of 23.95

0
C with mean of 22.53

0
C and 

standard deviation of 0.64. For better understanding, the information on trend for temperature is 

presented graphically in figure 1. As indicated in the figure, highest temperature was recorded in 

2010, while the lowest temperature was in 2014.  The temperature trend for both maximum and 

minimum temperature ranged from 21.26
o
C to 23.95

o
C for the minimum and 31.83

o
C to 33

o
C 

for maximum for the period under study. Consequently, coefficient of variation for temperature 

over the period shows a slight variation of 0.01%.   

From the result, temperature as a climatic variable did not change significantly for the period 

under study as also observed by Akintola et al. (2011) who stated that rainforest zone 

experiences little changes on the average compared to other ecological zones. 

The implication for Extension workers therefore is for them to appreciate the fact that 

temperature did not varied much in the study area (southeast geographical zone) of Nigeria. 

However, there is need for them to advise arable crop farmers to be conscious of temperature 

variability as it could affect crops yield and productivity. In effect, daily minimum temperatures 

when increased rapidly than daily maximum temperature could lead to an increase in daily mean 

temperature which has detrimental effects on grain yield as also noted by Meehl, Stocker, 

Collins, Gaye, Gregory, Kitoh, Knutti, Murphy, Noda, Raper, Watterson, Weaver and Zhao 

(2007) in their study on global climate projections.  

Temperature is positively related to crop production. This is because temperature enhances crop 

production through photosynthesis which increases crop yield as it increases (Rosenzweig and 

Hillel, 1995). 

 

 

 

 

 

Variables 

Minimum Maximum   Mean Std. D. Coefficients of 

Variation (CV) 

Trend 

coefficients 

Temperature (Maximum) 31.83 33.00 32.2694 0.32395 0.01 0.0013 

Temperature (Minimum) 21.26 23.95 22.5337 0.63898 0.03 0.0322 

Average temperature 26.71 28.35 27.4016 0.43288 0.02 0.0168 

Rainfall 1496.10 2284.60 1870.25 209.48 0.112 0.013 

Solar radiation 18.06 19.67 19.0204 0.40235 0.02 0.0048 

Relative Humidity 66.09 87.33 73.5183 4.47764 0.06 0.1708 
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Figure 1: Trend in Average Temperature in Southeast Nigeria from 1995 to 2014 

 

 

Distribution of Rainfall  

Figure 2 shows the rainfall distribution pattern for the years under review.. It reveals that the 

lowest amount of rainfall (1496mm) was recorded in 1998, while the highest amount (2285mm) 

was recorded in 1997. From the result, rainfall was 1870mm on the average per annum with 

standard deviation value of 209.5 which implied there was relatively high rainfall.  

The average annual rainfall as depicted in Figure II though fluctuated below average in 2009 to 

2011, it was stable with a CV of 0.112. 

Consequently, for adequate extension delivery, Extension workers need to be mindful of rainfall 

fluctuation in southeast area especially for arable crop farmers. Famers should be advised to 

adopt mitigation measures like early planting, use of early maturing cultivars to combat the 

rainfall vagaries as well as practice dry season farming through irrigation so as to ensure the 

continuous growth of arable crops. This fact corroborates the findings of Igbokwe, Akinyede, 

Dang,  Alaga, Ono, Nnodu, and Anike,   (2008) which noted that more rainfall causes yield 

levels to rise. In same vein, Nwajiuba and Onyeneke (2010), posited that precipitation affects 

crop production positively by readily dissolving the nutrients for easy soil absorption by plants. 

Hence, Extension workers are expected to use this knowledge in training farmers to plant timely 

as they monitor rainfall patterns. 
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Figure 2: Trends in Rainfall in Southeast Nigeria from 1995 to 2014 

 
 

 

Distribution of Solar Emission/Radiation  

The Solar radiation measured in watt per square meter and the trend for the period under review 

is presented in Table 1 and Figure 3 respectively. The result shows that there was a fluctuation in 

the amount of solar radiation except for 2002 to 2006 which was steady. In 2007 however, it 

went down drastically but it was again higher in 2008.  

From figure 3, lowest amount of solar radiation (18.06watt/m
2
) was recorded in 2007 while the 

highest is (19.67watt/m
2
) in 2008. The mean solar radiation of 19.02 and the standard deviation 

of 0.40 shows that solar radiation across the years (1995-2014) varied slightly as also indicated 

by the low coefficient of variation (0.02%) within the period. 

The implication for agricultural extension delivery therefore is for Extension workers to be 

conscious of solar radiation in southeast Nigeria in order to properly advise farmers on 

mitigation measures such as the provision of water and irrigation to combat variations in solar 

radiation. This is to help maintain favourable conditions for the growth of arable crops. This was 

also the suggestion of Enete et al. (2011) which stated that optimal crop production requires 

harnessing of solar radiation incident in addition to guaranteed nutrient and water levels. 
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Figure 3: Trend in Solar Radiation in Southeast Nigeria   from 1995 to 2014 

 
 

Distribution of Relative Humidity 

The relative humidity was measured in percentage and presented in Table 1. The trend was 

presented in Figure 4 and it explains the various relative humidity that had slight fluctuations 

ranging from the minimum relative humidity (66.09%) recorded in 2011 to the maximum 

amount of relative humidity (87.33%) recorded in the year 2007. From the result, relative 

humidity mean was 73.52 while the standard deviation was 0.48 with a coefficient of variation of 

0.06% indicating an almost 'no variation' in the relative humidity over the period. This 

coefficient of variation showed that relative humidity changed only slightly in South East for the 

period under study. 

With the coefficients of variability of temperature, rainfall, solar radiation and relative humidity 

of 0.01%, 0.112%, 0.02% and 0.06% less than 1, it implied low variations in the climate 

variables 

As indicated in Table 2 as well as the graphical representation in figure 5. Coefficient of relative 

humidity is (0.06) less than 1and this means it is low. With this low distribution of relative 

humidity in the study area, fluctuations will not have significant effects (Enete et. al. 2011) 

From the result, though variations in relative humidity was not significant in Southeast Nigeria, 

Extension workers should be mindful of changes in relative humidity as it could negatively affect 

the growth of crops. According to Adejuwon (2006), high relative humidity increases the 

incidence of pests and diseases infection in crops. Extension workers should ensure that relative 

humidity is positively related to crop production because crops tend to absorb soil nutrients for 

best yield when there is adequate humid air (Enete et al., 2011). With Extension workers armed 
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with such useful knowledge and information, in carrying out extension services, they should be 

able to demonstrate in training sessions to farmers how high humidity affects crop storability.  

Figure 4: Trend of Relative Humidity in Southeast Nigeria from 1995 to 2014 

 

 

Conclusion and Recommendations 

The coefficient of variation was statistically low in all the climate variables in the period under 

review. Extension workers are mindful of climatic variables especially of rainfall fluctuation and 

should advise farmers to adopt mitigation and adaptation measures such as mulching, irrigation 

and conservation of soil moisture through appropriate tillage operation. They should also advise 

farmers to be mindful of the fact that temperature did not change much. It was high but suitable 

arable crops such as cassava, yam, potatoes and maize should be planted. Also climate variables 

should be regularly updated and made available to farmers by Extension workers to enhance 

extension services and arable crop production. 
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