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The Implications of Spatial Variations in Geographic
Location, Geology and Pedology on Food Security in the

Southeast Nigeria

Ikpong Sunday Umo, Angela Iweka Enwereuzor
Department of Geography and Environmental Studies, Alvan Ikoku Federal College of Education, Owerri,

Nigeria

Abstract: The explanation of the associations and variations in geographic location, pedology and geologic formations for
effective policy framework towards sustainability food production in Southeast Nigeria is the central objective of this study.
The study area was stratified into five states. Data on textural classes were systematically collected from three states and at
eight sampled points using commerce, wetland and non-wet land agricultural areas as indices and analyzed using laboratory
and geo-spatial tools. The results indicated that pedologic characteristics of the study area vary with geographic spaces but
particle size was dominated by sandy loam. The multivariate analysis of variance, tests of variations, homogeneity, and
overlapping variances revealed that variations among geographic space and geologic formations have significant effect on the
distribution of pedologic characteristics in the Southeast. Also, the spatial variabilities of geographic location, geology, and
pedology in the southeast suggest dynamics in land capability class for crop yields which constitute major issue to agricultural
development and the corresponding food security. The dominance of sandy loam soil is an indicator of the prevalence of class
A and class B land (soils) while qualitative interview affirmed that most farmers still relied on the natural fertility of the soil
for crop production, but the quality and quantity of their produced were often hampered by traditional/small size holdings. To
sustain food security for the teeming population, this study recommended for massive evaluation of physicochemical and bio-
geochemical properties of soil in the Southeast to provide basis for farmers’ choice of crops; creation of more awareness and
education of farmers on the type of crops that can yield better under certain pedo-geographic and geologic formations.
Keywords: Geographic location; Pedology; MANOVA; Food security; National development
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Location Type of Agriculture Sand (mean) Std Dev. Silt (Mean) Std Devw. Clay (Mean) Std Dev Sample Size
T, 1. Non-wetland 45.67 6.4 15.40 17 3893 8.2 3
M 2 Wetland 5233 6 2440 10 22.60 0 3
e 3. Non-wetland 80.67 38 607 6 15.27 12 3
: 4 Wetland 69.67 55 15.07 57 1527 12 3
b 5. Non-wetland 83.00 20 107 12 15.93 23 3
6. Wetland 74.00 46 607 6 19.93 42 3
i 7. Non-wetland 84.00 1.0 40 0 15.60 L0 3
gu 8. Wetland 87.00 0 40 0 12.60 0 3
Total 72.04 15.0 862 8.6 19.52 8.6 24
1 & 2 =Abakaliki; 3 & 4= kwo (Ebonyi), 4 & 5=Aba (Abia). 6 & 7=0guta (Imo)
Source: Authors’ Analyses (2021)
1.
Effect Statistical Test Value F Hy is df Error df Sig.
Pillai's Trace 2073 5.112 21 48 000
B e Wilks' Lambda 004 11.185 21 40 000
IR Hotelling Trace 36.323 21.909 2 38 000
Rov's Largest Root 31.685 72.422° 7 16 000
2.
a + b. c. F 2021
Dependent Variable Type 111 Sum of Squares  df  Mean Sq F Sig. R Squared  Adjusted R Squared
Geology 30.000° 7 4286 8324 000 100 1.000
Comected  Sand 4964292 7 709.185 50506 000 957 938
Model silt 1625.292¢ 7 232185 48456 000 955 935
Clay 1496.500" 7 21378 18456 000 890 842
Geology 000 16 000
B Sand 224,667 16 14042
i silt 76.667 16 4792
Clay 185.333 16 11583
3.
4. BERITiE 15.60% 12.60%
4.1.
0.0 1.0
1 1
45.67% Oguta Abakaliki Aba
6.4 52.33% Tkwo
0.6
0,
15.40% 24.40% 72.04%
38.93% 22.60% 8.62% 19.52%
Ikwo USDA
80.67%  69.67%
6.07%  15.07% 4.2
15.27% MANOVA
Tkwo 0.6 5.7 GLM
Aba 2 MANOVA
83.00% 74.00% Pillai 2.073
1.07% 6.07% F
15.93% 5.112 0.05 21/48
19.93% Aba 1.7444
4.6% 0.6
84.00% 87.00% Wilks ~ Lambda
0.40%
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2
0.004 Wilk  Lambda F
11.185 0.05 21/40
1.7444
2
36.323 F 21.909 0.05
21/38 1.7444
Roy’s Largest Root
31.685 F
72.422 0.05 7/16 2.6572
F 0.05
Kwa Iboe 1ol
2
4.3.
MANOVA 3
[10] 3
30.000 F
8.324 4964.292 F 50.506
1625.292 F 48.456
185333 F  11.583 0.05 7/1
2.6572
3
R 1.000
100% R
0.957 95.7%
0955 R 95.5%
0.890 R

89.0%
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