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Abstract: Studies were carried out in 2005 and 2006 rainy seasons at four locations (Abakaliki,
Ezzamgbo, Ikwo and Okposi) within the Abakaliki Agro-ecological zone of southeastern Nigeria, to
determine their suitability for the production of lettuce. The measurements included weather elements, soil
physico-chemical properties, and crop growth and yield. The data collected were subjected to statistical
analysis. Soil bulk density was significantly (p<0.05) lower at Ezzamgbo than the other locations. Soil
total porosity and hydraulic conductivity were reciprocatingly higher at Ezzamgbo compared to the other
locations. The soil pH, organic matter, total N, available P, exchangeable K, Ca, Mg and CEC were
significantly (p<0.05) higher at Ezzamgbo, than the other locations. The lettuce planted at Ezzamgbo also
possessed significantly (p<0.05) higher leaf area, number of leaves, shoot dry matter and taller than the
ones grown at the other locations. The fresh weight yield range of 13.33 - 32.31 t ha-1 was obtained in
the study. The yield of lettuce at Ezzamgbo location was 12, 9.2 and 8.2 t ha-1 significantly (p<0.05)
higher than the yield of the crops at Abaklaiki, Ikwo and Okposi in the first year, and by 10.2, 13.7 and
15.8 t ha-1 in the second year. The study showed that it is possible to produce Lettuce within Abakaliki
agricultural zone, It was also observed that the highest lettuce yield (32.31 t ha-1) in the study was
obtained at Ezzamgbo.
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INTRODUCTION 

The natives of the Abakaliki Agro-ecological zone
of Southeastern Nigeria are mostly farmers. These
farmers engage in the subsistence production of tuber
crops and cereal grains. The level of crop production
in the area is rather low owing to lack of adequate
inputs and low technology. The income of the farmers
from their farming activities is equally low. There is
the need to investigate the possibility of introducing
other ranges of cultivable crops into the area that
would bring about improvements in both the wealth
base and nutritional intake of the natives.

The consumption of lettuce has become very
popular  in  most  urban centres  in  the
southeastern Nigeria. The problem however is that the
bulk of the lettuce consumed in the south comes from
the Northern part of the country. There is this age long
notion that lettuce can only thrive within the
environment of northern part of the country. The long
distance of transportation between the North and South
and Poor storage facilities make the crops costly. There

is the need to explore the possibility of producing the
crop near the consumption centres of southeastern
Nigeria in order to ensure that the crops are delivered
cheaply and in fresh form. 

This research focused on the production of lettuce
in the major farming areas of Ebonyi State, southeast
Nigeria. It was felt that successful production of the
crop will dispel the notion that lettuce can only grow
in the environments of the northern part of Nigeria.
The study specifically evaluated the soil and climatic
environments for the production of lettuce in the study
locations.
 

MATERIALS AND METHODS

Description of the Study Location: The study areas
lie between latitude 70 30 E and longitude 50 40 N and
60 45 N, South East of the derived Savanna Zone of
Nigeria. The soil of the area is characterized by shale
parent materials and of shallow depth [1]. The mean
monthly temperatures range between 24 0C and 28 0C
[2]. The rainfall pattern was bimodal with peaks in the
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months of July and September. Annual amounts of
rainfall ranged between 1500 mm and 2000 mm.
Rainfall stabilized around May and stopped around
October, living a dry period between November and
April each season. The weather data for the two
cropping seasons are shown in figure 1. The soil
chemical properties and soil texture of the locations are
shown in Table 1.

Field layout: The field experiments were carried out in
2005 and 2006 rainy seasons at four different locations
– Teaching and Resarch Farm Ebonyi State University
Abakaliki, Community Farms Ezzamgbo, Teaching and
Research Farm College of Education Ikwo, and
Community Farms Okposi. At each location the crop
was planted on raised beds, replicated four times and
arranged in a randomized complete block design
(RCBD). The size of the experimental area in each
location was 385 m2 (22 m x 17.5 m). The size of
each replicate was 88 m2 (22 m x 4 m). Each replicate
contained five plots, each measuring 16 m2 (4 m x 4
m), giving a total of 20 plots in each location. The
experimental units were separated from one another by
0.5 m spacing, while the replicates were also separated
by 0.5 m spacing. The Lettuce seeds used were
sourced from National Horticultural Research Institute
Okigwe, Imo State, Nigeria. 

Cultural Practices and Field Observations: The
nurseries for Lettuce were established in May, each
year. The clearing and tillage operations were done in
the second week of June, while planting took place
immediately after seedbed preparation. Seedlings were
transplanted when the seedlings were three weeks old
at a distance of 20cm between plants and 20cm
between rows, giving a plant population of 250,000
stands per hectare. Fertilizer (Urea) was applied at the
rate of 80 kg/ ha by band method, at 14 days after
transplanting. Weeding was carried out as it became
necessary by manual method using hoe. Five plants
were randomly selected within the net plot, in each
plot and tagged for height, leaf area and number of
leaves measurements. The measurements were taken at
40 days after planting (DAP). Plant height was
measured as the vertical distance between the ground
and the highest living part of the plant. Leaf area was
determined by measuring the length and width of all
the leaves on a plant with a simple ruler and the
average leaf area of the five plants recorded as the leaf
area. Number of leaves was measured by counting all
the leaves on each plant and the mean of the five
plants assumed as the number of leaves. Shoot dry
matter was also taken at 40 DAP, by cutting, oven
drying and weighing the entire above ground vegetation
of five plants randomly selected from the border rows

of each plot. The mean weight of the five plants was
assumed as the shoot dry matter. Pests were controlled
with Sevin at 5 litres per hectare mixed in 80 litres of
water at 2 weeks interval up to 14 days before
harvesting. Harvesting was done at 50 days after
transplanting from a net plot of 2 m2 in the center of
the plots and converted to tons per hectare
Data on rainfall, temperature, and relative humidity
were collected during the two growing seasons and
analyzed. Six auger samples from 0 – 20 cm (for
determination of soil chemical and physical properties)
before planting and after planting were randomly
collected from each location for laboratory analysis. Six
undisturbed soil core sample from 0 -5 cm depth (for
analysis of bulk density and total soil porosity) were
collected from each plot at 30 DAG, while Six other
soil core samples were collected for the determination
of soil hydraulic conductivity. The soil core samples
collected using cores of 5cm diameter and 5cm height
were analyzed separately and mean result used,
whereas the auger samples were mixed and a
composite sub sample taken for analysis.

Laboratory Methods: The composite soil samples
taken at the depth of 0 – 20 cm were analyzed in the
laboratory for N, P, K, Ca, Mg, pH, organic carbon
and CEC. Total nitrogen was determined by the macro
Kjeldahl method [3]. Available phosphorus was
determined using Bray II method as outlined in Page
et al. [4] and Organic Carbon by the Walkely and Black
method [5]. Soil pH in water (2:1) was determined by
the glass electrode pH meter [6]. The exchangeable
bases were extracted using the ammonium acetate
method [7]. Potassium was determined with a flame
photometer, and Calcium and Magnesium were
measured by atomic absorption spectroscopy. The soil
CEC was determined by the method of Tel and Rao [8].
Particle size distribution was determined by the
hydrometer method [9]. Dry bulk density was
determined by the cone method [10]. Total porosity was
calculated from the dry bulk density as the fraction of
total volume not occupied by soil assuming a particle
density of 2.65mg m-3. Soil gravimetric moisture was
measured using the method outlined by Klute [11]. The
hydraulic conductivity was determined by method
outlined by Stolte [12].

Data Analysis: The data collected from the two
experiments were subjected to statistical analyses using
Analysis of Variance (ANOVA) and correlation
analysis method according to SAS [13].

RESULTS AND DISCUSSION

The weather Records: The weather records of the
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study locations are shown in figure 1. The weather
records show that in the first year, the mean annual
rainfall for the locations were in the order: Ezzamgbo
> Ikwo > Okposi > Abakaliki, whereas in the second
year mean rainfall values were in the order: Okposi >
Ikwo > Ezzambgo > Abakaliki. During the first year
also, the range of the rainfall values within the
cropping season (May – October) were 118.00 to
264.00 mm for Abakaliki, 240.65 to 517.24 mm for
Ezzamgbo, 189.30 to 391.00 mm for Ikwo and 165.80
to 331.00 mm for Okposi, in the second year, the
range of the rainfall values during the cropping season
were 114.00 to 275.70 mm for Abakaliki, 104.25 to
321.90 mm at Ezzambgo, 193.40 to 286.30 mm at
Ikwo while that for Okposi was 223.77 to 288.49 mm.
The maximum temperature values in the first year of
the cropping season were 28.00 – 30.00 0C for
Abakaliki, 23.50 – 28.84 0C for Ezzamgbo, 23.69 to
28.86 0C for Ikwo, and 27.74 – 30.42 0C for Okposi.
In the second year, the maximum temperature range
values during the cropping season were 27.00 – 30.00
0C for Abakaliki, 25.90 – 33.00 0C for Ezzamgbo,
28.40 – 34.90 0C for Ikwo, and 25.91 – 27.05 0C for
Okposi. The minimum temperature data showed that
during the first year of the cropping season, the range
of the temperature values were 20.00 – 22.00 0C for
Abakaliki, 13.90 – 18.57 0C for Ezzamgbo, 13.49 –
16.13 0C for Ikwo and 20.19 – 21.22 0C for Okposi,
whereas in the second year, the minimum temperature
values for the corresponding period were 20.00 – 22.00
0C for Abakaliki, 18.05 – 25.00 0C for Ezzamgbo,
21.80 – 29.40 0C for Ikwo and 17.06 – 21.24 0C for
Okposi. The weather data also shows that the range of
the relative humidity values during the first year
cropping season were 62.00 – 85.00 % for Abakaliki,
73.80 – 94.75 % for Ezzamgbo, 70.37 – 94.17 % for
Ikwo and 78.00 – 90.28 % for Okposi, whereas during
the second year cropping season the range of relative
humidity values were 73.00 – 88.00 % for Abakaliki,
51.00 – 90.93 % for Ezzamgbo, 50.00 – 87.00 % for
Ikwo and 85.44 – 90.28 % for Okposi.

The Soils Physical Properties: The physical properties
of the soils used for lettuce production at the different
locations are presented in Table 2. The soil of the
Ezzamgbo location had significantly lower bulk density
than the other locations. The soil moisture was
significantly higher at Ezzamgbo than at Abakaliki and
Ikwo locations, whereas soil moisture at Okposi was
higher than at Ikwo in the first year. There were no
significant differences in soil moisture among the
locations in the second year. The soil hydraulic
conductivity values at Ezzamgbo was higher than the
other locations in the first year, where as during the
second year cropping significantly higher soil hydraulic

conductivity values were observed at Ezzamgbo and
Okposi locations than at Abakaliki and Ikwo locations.
There were no significant differences in soil
temperature regimes during the first year at the four
locations of the study, but in the second year, the soil
temperature at Abakaliki was 8, and 5 0C significantly
(p<0.05) higher than those of Ikwo and Okposi, while
the soil at Ikwo had 6 and 7 0C significantly (p<0.05)
higher soil temperature than Okposi and Ezzamgbo.

Soil Chemical Properties: The mean soil chemical
properties after the experiment are shown in Table 3.
Soil pH and organic carbon levels were significantly
higher (p<0.05) at Ezzamgbo location than the other
locations. The soil available P was significantly higher
(p<0.05) at Ezzamgbo location than at the other
locations. No significant differences in soil Na were
observed among the four locations of the experiment
during the two years study. However, the soil N,
exchangeable Ca, Mg, K, and CEC were significantly
higher (p<0.05) at Ezzamgbo location than the other
locations. Soil N and K were also significantly higher
(p<0.05) at Okposi than at Ikwo, whereas soil CEC
was also significantly higher (p<0.05) at Abakaliki and
Okposi than at Ikwo.

Lettuce Growth: The Lettuce growth responses are
presented in Table 4. Number of leaves was
significantly higher at Ezzamgbo and Abakaliki
locations than at Ikwo and Okposi locations in the first
year. During the second year of the study however, the
lettuce plants at Ezzamgbo location produced
significantly (p<0.05) greater number of leaves than at
Okposi. The number of leaves produced by the lettuce
plants at Abakaliki, Ezzamgbo and Ikwo locations on
the one hand and those planted at Abakaliki, Ikwo and
Okposi on the other were statistically comparable. The
average number of the leaves produced by the lettuce
plants for the two years, valued across the four
locations showed that the conditions at Ezzamgbo
influenced the production of significantly greater
(p<0.05) number of lettuce leaves than the conditions
at Ikwo and Okposi, while no statistical difference in
the number of lettuce leaves was observed between
Abakaliki and Ezzamgbo locations, and also between
Ikwo and Okposi. There were no significant differences
in plant height among the locations in the first year of
the experiment. In the second year cropping, the lettuce
plants at Ezzamgbo were 7.45, 5.27 and 4.90 cm taller
than those at Ikwo, Abakaliki and Okposi respectively.
The two years average showed that Ezzamgbo
produced significantly taller plants than the Abakaliki
and Ikwo locations. The heights of the plants at
Abakaliki, Ikwo and Okposi were statistically
comparable. Also, the heights of the lettuce plants at
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Ikwo and Okposi were statistically the same. Leaf area
and shoot dry matter yield at Ezzamgbo were
significantly (p<0.05) higher than the other locations
during the two-year study.

Lettuce fresh vegetable yield: Figure 2 shows the
fresh lettuce yield at the locations. The fresh weight of
the lettuce harvest at Ezzamgbo was 12.0, 9.2 and 8.3
tons significantly higher (p<0.05) than at Ikwo,
Abakaliki and Okposi locations during the first year. In
the second year also, the harvest at Ezzamgbo location
was 10.2, 13.7 and 15.8 tons significantly (p<0.05)
higher than at Abakaliki, Ikwo and Okposi locations.
The pooled fresh weight lettuce yield valued across the
four locations and the two years, showed that lettuce
yield at Ezzamgbo location was significantly higher
(p<0.05) than at Abakaliki, Ikwo and Okposi, Location.

Discussion:
The Weather Characteristics of the Study Locations:
The quantity of rainfall and the distributions for the
two cropping seasons across the four locations did not
seem limiting for optimum lettuce production. The
vegetable is known to require adequate moisture for the
production. Rainfall was therefore assumed not to have
contributed much to the observed variation in the yield
of the crop among the locations. The maximum and
minimum temperatures seem generally two high for the
optimum production of the crop. The crop is of
temperate origin, and usually produced at high altitude
with a characteristic cool temperature [14]. Lettuce is
reported to perform optimally at the temperature range
of 15 – 20 0C [15, 16, 17, 14, 18, 19]. The high temperatures in
part directly hindered the optimum performance of the
crops across the locations on one hand and on the
other indirectly through its influence on soil
temperature and moisture regimes. Although the
relative humidity across the locations seems high, this
observed high relative humidity might have
compensated for the high temperature of the
environment. 

Soils Physical Properties: Although there were
significant variations in the soil physical properties
among the four locations which could account for
variabilities in the productivity of the soils, generally,
however the soils physical properties were not quite
conducive for the production of vegetable crops.

The major soil physical constraints observed
included high bulk density, low porosity and high soil
temperature. The high soil bulk density particularly led
to soil compaction, reduced pore space, aeration and
water infiltration, increased runoff and loss of valuable
soil nutrients. The compacted nature of the soil and
low porosity on the other part created poor drainage at

some instances, and reduced water infiltration resulting
in low water storage and plant available water. This
situation was even more aggravated by the high soil
temperature which created heat flux, leading to
increased moisture evaporation from the soil. All these
observed soil physical problems constituted great
constraints to the performance of the crops in the study
areas. The crops suffered particularly restricted root
growth, and the ability to mobilize nutrients for their
optimum performance.    

Soil Chemical Properties: The result of the soil
chemical properties of the experimental area shows that
the fertility is rather low for Abakaliki, Okposi and
Ikwo locations. The level of the essential nutrients fell
below the standard required for optimum lettuce
production. The low level of organic matter affected
the CEC, buffer capacity and nutrient availability and
retention in the soil. The acidic nature of the soil at
those locations might have also led to the low fertility
of the soil. Other researchers had also reported that the
soils are very acidic and of low fertility [20, 21, 22].

Growth and Yield: The significantly higher fresh
weight vegetable yield at Ezzamgbo location was a
result of superior growth performance of the crops in
the location compared to the other locations. This
conclusion was drawn from the observed influence of
the yield components on the actual vegetable yield.
These include the positive correlation (r = 0.46)
between fresh weight vegetable yield and number of
leaves, the very strong correlation (r = 0.87) between
fresh weight vegetable yield and leaf dry matter, the
strong correlation between the fresh vegetable yield and
the number of leaves (r = 0.46), and the leaf dry
matter (r = 0.85), and also the very strong
interrelationship among the other yield components
(Table 5). This indicates that the significantly higher
fresh weight vegetable yield at Ezzamgbo location was
a product of lower bulk density, improved drainage
owing to higher porosity and hydraulic conductivity,
and lowered temperature associated with the soil of the
location. This soil environmental condition led to more
vigorous plant growth including significantly (P = 0.05)
higher plant size and dry matter. The higher yield
observed in the second year of the study was attributed
to the observed general reduction in soil bulk density
due to tillage, and also improvement in soil chemical
properties compared to the first year. The lower soil
bulk density, improved porosity, higher hydraulic
conductivity at Ezzamgbo location compared to the
other locations led to improved crop performances.
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Fig. 1: The weather data for the two cropping seasons

Fig. 2: Fresh Lettuce Yield at the Locations

Table 1: Some Physical and Chemical Properties of the Soils (before the Experiment) in the Study Locations 
Physical Properties Abakaliki Location Ezzamgbo Location Ikwo Location Okposi Location
Sand (%) 82.00 84.00 58.00 66.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Silt (%) 7.00 9.00 25.00 7.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Clay (%) 11.00 7.00 17.00 7.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Textural Class Loamy Sand Loamy Sand Silty Loam Loamy Sand
Chemical Properties
pH (H20) 4.70 5.60 5.00 5.40
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Organic Matter (%) 1.90 2.79 1.86 1.90
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total N (%) 0.09 0.16 0.04 0.10
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Available P (gm/kg) 27.90 13.90 20.90 18.90
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Na [Cmol(+)/kg] 1.29 1.29 1.39 1.39
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
K [Cmol(+)/kg] 6.80 12.40 3.20 8.40
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Table 1: Continue
Ca [Cmol(+)/kg] 0.40 2.80 1.20 1.80
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mg [Cmol(+)/kg] 0.40 2.80 1.20 1.80
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
CEC[Cmol(+)/kg] 34.40 39.20 24.40 30.80

Table 2: The Physical Properties of the Soil used for Production of Lettuce
2005 2006

----------------------------------------------------------------------------- --------------------------------------------------------------------------------
Locations Bulk Total Soil Hydraulic Soil Bulk Total Soil Hydraulic Soil

Density Porosity Moisture Conductivity Temperature Density Porosity Moisture Conductivity Temperature
(Mg/cm3) (%) (%) (Cm/hr) (0C) (Mg/cm3) (%) (%) (Cm/hr) (0C)

Abakaliki 1.69 36.17 14.07 105.8 33.67 1.58 41.25 12.33 80.3 35
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ezzambgo 1.42 46.40 20.15 123.8 35.75 1.40 47.20 10.84 156.5 34.25
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ikwo 1.70 36.00 10.51 105.0 28.25 1.52 43.50 9.30 74.5 27.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Okposi 1.67 37.00 16.55 106.3 33.75 1.60 39.75 13.74 135.8 30.25
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD (0.05) 0.18 4.25 8.01 29.14 NS 0.11 3.62 NS 48.36 3.21

Table 3: Mean Effect of Location on Soil Chemical Properties 
Locations pH Organic Matter N P Mg

(H20) (%) (g/Kg) (mg / Kg) K Ca Cmol (+) / Kg Na CEC
Abakaliki 4.8 1.56 0.077 20.87 0.055 4.81 1.63 0.67 21.20
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ezzambgo 6.4 2.76 0.088 25.34 0.165 7.71 2.17 0.67 26.80
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ikwo 4.5 1.97 0.057 22.89 0.045 3.58 1.89 0.72 14.60
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Okposi 5.0 1.49 0.079 22.38 0.135 4.04 1.84 0.72 19.80
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD (0.05) 0.99 0.35 0.020 2.26 0.023 1.36 1.22 NS 3.29

Table 4: The Effect of Location on the Growth and Yield of Lettuce
2005 2006

------------------------------------------------------------------------------ ---------------------------------------------------------------------------------
Locations Number Plant Leaf Dry Fresh Number Plant Leaf Dry Fresh

of Leaves Height (cm) Area (cm2) Matter (gm) Vegetable of Leaves Height (cm) Area (cm2) Matter (gm) Vegetative
Yield (t/ha) Yield (t/ha)

Abakaliki 18 14.42 96.93 109.14 15.14 21.39 11.56 92.30 135.18 19.87
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ezzambgo 22 15.28 106.70 126.69 24.28 24.92 16.83 121.65 177.72 32.31
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ikwo 14 13.32 89.95 107.54 12.33 18.37 9.38 80.30 123.48 19.47
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Okposi 12 14.67 85.58 109.41 16.01 15.10 11.93 86.88 122.10 18.07
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD (0.05) 2.76 NS 8.62 13.25 3.17 5.17 4.75 26.35 39.57 5.50

Table 5: Relationship between Lettuce Crop Yield and Yield Components (N = 5)
No of Leaves Plant Height Leaf Area Index Dry Matter Fresh Weight Yield

No of Leaves - 0.68* 0.75** 0.65* 0.46*
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Plant Height - 0.71** 0.39 0.08
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Leave Area Index - 0.64* 0.38
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Dry Matter - 0.85**
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fresh Weight Yield -
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Generally, the fresh Lettuce weight yield range of
12 - 32 t ha-1 fell below the world potential yield of
49.7 t ha-1 reported by Valenzuela et al. [15]. This
comparably lower yield of the crop in the study area
compared to this potential yield could have resulted
from the observed poor soil physical and chemical
properties. The high soil bulk density and temperature
might have constituted great constraint to the
performance of the lettuce crops. This situation could
have led to soil compaction, reduced pore space,
aeration and water infiltration, increased runoff and loss
of valuable soil nutrients. The plant must have suffered
restricted root growth, and reduced ability of the plants
to mobilize nutrients for its optimum performance.
Ashrad et al. [23] recommended a soil bulk density of
1.40 g-cm3 as ideal for crops root growth in the soil
type of the study area. This means that reducing the
density of the soil and inversely increasing the total
porosity could lead to improvement in the performance
and yield of lettuce in the study area. High soil
temperature could also have restricted the growth of the
root and shoot portions of the plants. These observation
agrees with Dimsey et al. [19] which showed that
adverse soil temperatures causes stunted growth in
lettuce, inducing bitterness and poor quality of lettuce
leaves. 

The other major contributory factor to low yield of
Lettuce in this study is the low level of soil organic
matter. Organic matter is the store of soil nutrients, and
by implication a determinant of the soil buffer capacity.
The low level observed in the soils at the various
locations adversely affected the fertility of the soils and
led to the comparably lower crop productivity.

The strong relationships between the vegetable
yield and some soil chemical properties including soil
CEC (r = 0.54), soil Na (r = 0.58) and P (r = 0.53)
content, and also the very strong positive correlation
with organic matter (r = 0.73) shows the relevance of
these soil chemical properties, and that the provision
and sustenance of these soil nutrients could lead to
increased plants growth and yield. The very strong
relationship between lettuce yield and P indicates the
role of P in production of the crop. Valenzuela et al.
[15] also showed that soil P availability accounted for
the single largest variation of lettuce yield among
different soil types.   
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