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Abstract- This paper examines the impact of climate on urban agriculture in llorin city. Climatic
data on rainfall, evaporation, relative humidity, temperature and sunshine hours were collected
for a period of 10 years alongside agricultural data on rice, sorghum, maize, cowpea and yam.
Multiple regression, trend analysis and correlation analytical techniques were employed to
analyse the data. The result obtained shows that the selected climatic parameters have a weak
correlation on urban agriculture within the years under review. |t is therefore recommended that
the use of fertilizers and modern agricultural techniques should be employed to improve
agricultural yield generally in the study area.
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Absiraci- This paper examines the impact of climate on urban
agriculture in llorin city. Climatic data on rainfall, evaporation,
relative humidity, temperature and sunshine hours were
collected for a period of 10 years alongside agricultural data on
rice, sorghum, maize, cowpea and yam. Multiple regression,
trend analysis and correlation analytical techniques were
employed to analyse the data. The result obtained shows that
the selected climatic parameters have a weak correlation on
urban agriculture within the years under review. It is therefore
recommended that the use of fertilizers and modern agricultural
techniques should be employed to improve agricultural yield
generally in the study area.
Keywords.  Agriculture,
Environmental factor, Nigera.

I. INTRODUCTION
l 'rban agriculture is the growing, processing and

urban, florin — city,

distribution of food and other products through

intensive plant cultivation and animal husbandry
in and around cities. It includes green belts around
cities, farming at the city edge, vegetable plots in
community gardens and food production in thousands of
vacant inner - city lots (Community Food Security
Coalitions of North American Urban Agriculture
Committee, 2003). According to Madden and Chaplone,
(1997) urban agriculture is the practice of crop cultivation
and livestock keeping within the boundaries or the
immediate periphery of a city. The choice of what to
produce and how to produce it is determined by the
culture, traditions, market, water supply, rainfall, climate,
exposure to sun, soil condition, plot size and distance
from home. Rootpedia (2008) also described urban
agriculture as the production of food within the
boundaries of a city. In view of the foregoing, climate will
undoubtedly be one of the fundamental factors that
determine crop cultivation and livestock keeping in the
cities. Climate is a long term average weather conditions
in a place which exercise some controls and effects on
agricultural produce either directly or indirectly.
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This means climate forms part of the physical
environment in which urban agriculture thrives. Climate
determines the choice of what plant to cultivate, how to
cultivate it, the yields of crops and nature of livestock to
keep. In support of this, Olaniran (1981) suggested
that knowledge of climate is relevant in training in
agriculture as one of the environmental factors capable
of influencing crop production. Ayoade (1988)
explained that solar radiation, temperature, moisture
and other climatic parameters dependent on them
largely determine the global distribution of crops and
livestock as well as crop vyield and livestock
productivity. Olaniran and Babatunde (1987) observed
that rainfall distribution and the occurrence of moisture
stress condition during vegetative period are critical for
the yield formation of maize crop at Kabba, Kogi State.

From the above findings, therefore, climate
can be seen as one of the environmental factors
capable of affecting urban agriculture. In fact, Ayoade,
(2002) succinctly declares that many of the problems
facing agricultural products are climate related. It is
against this background that this paper is put forward
to ascertain the impact of climate on urban agriculture
in llorin city. The specific objectives are to:

1) Examine the relationship between selected
climatic elements and agricultural crops;

2) Examine the contribution of climatic element
to the trends and variation of agricultural
production over the period.

I1. STUDY AREA

llorin, the capital city of Kwara State, Nigeria is
located on latitude 8° 24’N and 8° 36’N and longitude
4° 10E and 4° 36’'E (fig 1) with an area of about
100Km? (Kwara State Diary, 1997). It is situated at a
strategic point between the densely populated south-
western and the sparsely populated middle belt of
Nigeria. llorin is located in traditional zone between the
deciduous woodland of the south and dry savanna of
North of Nigeria (Jimoh, 2003).

The climate of llorin is characterized by both
wet and dry seasons. The temperature of llorin ranges
from 33°C to 34°C from November to January while
from February to April; the value ranges between 34°C
to 53°C (llorin Atlas, 1982). The mean monthly
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temperatures are very high varying from 25°C to 28.9°C.
The diurnal range of temperature is also high in the area.
The rainfall in llorin city exhibits greater variability both
temporarily and spatially (Ajadi, 1996). The total annual
rainfall in the area is about 1200mm (Olaniran 2002). The
diurnal regime of moderate rain in the area shows clear
nighttime rainfall maximum (Olaniran, 1988). Relative
humidity at llorin in the wet season is between 75 to 80%
while in the dry season it is about 65% (Tinuoye, 1990).
The day time is sunny. The sun shines brightly for about
6.5 to 7.7 hours daily from November to May (Olaniran
1982).

The geology of the study area consists of pre-
cambrian basement complex rock. The elevation on the
western side varies from 273m to 333m above sea level
while on the Eastern side it varies from 273m to 364m.
llorin is majorly drained by Asa River which flows in a
South-north  direction  (Oyegun, 1985, Ajibade and

The soils of llorin are easy to farm. These are
loamy soil with sodium and low fertility. Because of the
high seasonal rainfall coupled with the high temperature,
there is tendency for lateritic soil to constitute the major
soil types due to the leaching of minerals nutrients of the
soil (Ajibade and Ojeola, 2004).

The derived Savanna dominates the vegetation
of the area. The vegetation type comprises tall grass
which is interspersed with scattered trees. Amongst the
grasses in the area include spear grass, elephant grass,
and goat weed of height of 3.5 meters. Trees in the area
include shear butter, acacia and locust beans trees.

Agricultural activities in llorin are limited to small
garden plots of groundnut, maize, beans and
vegetables cultivated mainly for domestic consumption.
Cultivation of Yam, Cassava, Guinea-cormn,

Vegetables are increasingly done at the
outskirts of the city (llorin Atlas, 1982). Both climate and

Ojeola, 2004). soil of llorin support the growth of cereal crops.
Fig1 Map showing the study area. Source: Ministry of Lands,llorin,2010
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[II.  METHODS OF STUDY

According to Olaniran, (1981) there are three
ways of establishing climate agriculture relationships.
The first is the study of the fundamentals of plant-
climate relationship namely, the radiation and moisture
balance for various crops in various climatic
environment. For example Kowal and Kassam (1973)

(US)

investigated the climate control of maize yield at
Samaru, Zaria Nigeria. The second is by studying
agricultural data and climate for a number of places
within a given area for as long a period as constant
record of both agriculture and climate allow, and
deducing agroclimatological relationship from analyses
of data. This method was adopted by Olaniran, (1987)
while investigating the effect of climate on the growth
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of early maize at Kabba, Nigeria. The third involves
studying plant-climate relationship under controlled
environment. Babalola (1972) varied the soil moisture
regime inside a green house with relative humidity
averaging 80% and air temperature of 26°C to study
the effect of different soil moisture status on the root
aerial development of young plants of cocoa, Coffee
and Kola.

In this study, the second method which is
based on the analysis of agricultural and climatic data
was employed. Climatic data on relative humidity,
rainfall  sunshine hours, temperature and soil
temperature were collected from Nigeria
Meteorological Service, Oshodi, Lagos for the period of
ten years. The choice of these climatic parameters is
based on the vital role they play in determining crop
yield. Agricultural data were also collected from Kwara
State Agricultural Development Project Office, llorin on
maize, sorghum, Rice, Yam and Cowpea. These are
the major cereal and tuber crops grown in the study
area.

Both descriptive and inferential statistical
techniques were employed in data analysis. While
simple correlation and multiple regressions were used
in showing the relationship between climatic
parameters and crop yield, the Mann-Kendull statistics
was used in showing the trend and variation in crop
yield over ten years in the study area. These statistical
techniques were preferred to others because of their
peculiarity in revealing the relationship and variation
among variables over certain period.

[V.  RESULTS AND DISCUSSION

1) Pattern of Agroclimatic Variables in llorin City
(1991 — 2000)

Table 1 shows the descriptive analysis of the
agricultural data in llorin 1991 — 2000. Out of the five
selected crops, yam has the highest mean value
(10.85). This was followed by rice (1.70) while cowpea

has the lowest mean value (0.75). This implies that
within the years under study, yam has the highest yield
value. Similarly, the highest deviation was obtained in
yam production (1.43). This reveals that the dispersion
characteristics of the crop production in llorin city are
generally low. The coefficient of variation which shows
the relative deviation between crop yields indicated
that both rice and yam are heterogeneous with values
greater than 33%. This suggests that the values of rice
and yam produced in the study vyears differ
significantly. The relative deviation in crop production
could be as a result of impact of climate on soil fertility.

Table 1: Descriptive Analysis of Agricultural Data (1991

—2000)
Crop Mean Yield Standard Co-efficient of
Deviation Variation (%)

Maize 1.19 0.32 26.89

Sorghu 1.51 0.41 27.15

m

Rice 1.70 0.60 35.29
Cowpea 0.75 0.21 28.00

Yam 10.85 1.43 77.30

Source:Authors’ Computation, 2010.

2) Descriptive Pattern of Climatological Data
(1991 — 2000)

Rainfall and Relative humidity have their
highest mean values in 1991 (See Table 2). This
reveals that 1991 is the wettest year during the period
under review. Similarly, soil temperature and maximum
temperature have their highest mean in 1998.
Sunshine hours have its highest mean value in 2000.
The mean value, of rainfall and relative humidity vary
significantly.  Generally, the descriptive pattern of
climatological data shows that some of the climatic
parameters vary from one year to the other. This
therefore suggests variation in crop yield.

Table 2. Descriptive Pattern of Climatological Data (1991 — 2000)

Year Rainfall Temperature  Relative Soil
(Mean) (max) Humidity (%) Temperature

1991 1355.7 31.9 76.3 29.6
1992 641.9 32.0 68.2 29.3
1993 819.5 32.5 71.0 29.2
1994 959.3 32.1 71.6 28.9
1995 1220.5 32.0 71.9 28.8
1996 682.6 33.1 64.0 29.9
1997 999.6 31.4 65.0 29.1
1998 1257.1 33.5 72.5 29.7
1999 1270.4 32.0 74.8 29.0
2000 708.6 33.0 71.3 29.4

Source: Nigeria Meteorological Service, Oshodi, Lagos (2009).

Sunshine

Hour
5.9
5.7
6.4
6.3
6.2
6.7
6.0
6.3
5.5
6.8
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3) Relationship between Climatic Variables and
Crop Yield

The result of the regression analysis shows
that 21.7%, 18.6%, 30.8%, 66.1% and 55.4% of the
variance in maize, sorghum, rice, cowpea and yam can
be respectively explained by the climatic parameters

(Table 3). This implies that the impact of climate on
crop yield variation over the years under study is low
except that of cowpea and yam. This therefore,
suggests that variation in crop yield could be attributed
to other non-climatic factors such as soil fertility and
farm techniques amongst others.

Table 3: Statistical Relationship between Climate and Crop Yield

R R? Regression Coefficient

Maize 046 021  4.038
6 7

Sorghu 043 018 6.025

m 1 6

Rice 055 030 18.625
§ 8

Cowpea 081 066 -4.172
3 1

Yam 0.74 055 @ 14.859
4 4

Source: Authors” Computation, 2010.
1) Trendin Crop Yield

The result of the trend analysis using Man-
Kendull method shows that there is no significant
difference or decline in the values of the crop yield at
either 95% or 79% probability levels. This implies that
no differential pattern of variation exist in output of crop
yield in each successive year under review.

Table 4: Trend in Crop Yield

Crops r(t)
Maize 0.1
Sorghum 0.5
Rice 0.7
Cowpea 0.5
Yam -0.1

Source: Authors’ Computation, 2010.

2) Correlation Analysis

The correlation coefficient (r) between the
climatic parameters and the selected crop yields were
computed (Table 5). The result shows that the
correlation values of all the climatic parameters and the
crop yields are less than 0.5 except that of temperature
and cowpea. This implies that the climatic parameters
have a weak correlation with the selected crops.
However, relative humidity has a negative correlation
with sorghum, rice, and cowpea. Similarly, soil
temperature has a negative correlation with maize,

©2011 Global Journals Inc. (US)

Standard Error = Significant
6.754 022 0935
7.297 5.18 0.955
23.763 8.35 0.856
5.795 E13.55 0.344
28.955 §.99 0.517

sorghum, rice and yam. This implies that as the
climatic parameters increase, the values of the crop
yield reduce in the study area.

Table 5: Correlation Analysis

Crops  Rainfa Temperat SH RH St
| ure
Maize  0.057 0.158 021 0165 -
0 0.174
Sorgh  0.131  0.063 010 - -
um 2 0.024 0.239
Rice 0.176 | 0.121 021 - -
7 0.011  0.230
Cowpe 0.362 0.649* 030 - 0.321
a 4 0.009
Yam - -0.160 045 | 0166 -0.50
0.122 6

Source:Authors’ Computation, 2010.
* Correlation is significant at the 0.05 level (2—tailed).

V. CONCLUSION

In this study, the result obtained from the
regression and correlation statistics reveals that
climate has little impact on crop productivity within the
years under review. In other word, the result implies
that, though there are variations in climatic parameters
within the years, such variation has little impact on the
selected crops. This suggests that variation in crop
yield could be as a result of other factors. Such factors
could be soil or farm techniques in llorin City Nigeria.
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VI. IMPLICATION OF THE STUDY FOR
PLANNING

Based on the above findings, the study thus
following measures towards

(i) Application of fertilizer to improve soil fertility
and productivity,

(if) the use of modemn agricultural techniques to
boost crop yield,

(iii) introduction of crop improvement practices to
increase productivity, and

(iv) application of insecticides to reduce the
effects of pests on crops.

(v) Introduction of improved seedlings and input
for high crops yields.
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