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alone, but also reduction in yields (Brouwer et al., 1993; Udoh er al., 2010). Hence, fields
with a high degree of spatial variability of soil properties are better managed by delines;
mto relatively homogenous units (Inman er al., 2005).

Conventional methods of soil surveys are major sources of soil spatial information in mog;
the world (Zhu er al., 2001), particularly in Nigeria (Nkwunonwo and Okeke, 2013). Howevyer th

advent of modern tools such as geographic information system (GIS) and remote Sensing {Rgt
technologies now makes digital mapping of spatial variability of soil properties for any given \'u)
possible (Scull ef al., 2003). The GIS technology in particular has opened newer possibilite. .:‘
Improving soil statistic system as it offers accelerated, repetitive, spatial and temporal 5\'n:1.|;;[;-
view, Furthermore, GIS can effectively be used to represent and illustrate the geo-ret’ércnws
laboratory's analysis findings of soil properties as well as in the identification and mapping of aregs
suitable for cultivation of crops (Mohamed and Abdo. 2011). The use of GIS technology in mapping
spatial variations of SOC for precision management of OM has not been reported anywhere ”:1
North-central Nigeria, particularly, Minna, Niger State. The fact was that the use of the technooy,
for understanding and improving soil data in Nigeria remains speculative (Nkwunonwo and Okel .
2013). Therefore, this study was designed to fill the location gap in knowledge concerning (e
application of GIS technology in the assessment and digital mapping of spatial variability of SOC iy
surface soils for OM management.

dentifi,,
|]]g lhcrn
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MATERIALSAND METHODS
Description of the Study Site
The study site is the Commercial Farm of the Federal University of Technology. Minna, situated at
Garatu, kilometer 20-23, along Minna-Bida Road. The site lies between latitudes 0927 5 167" \
and 0927 44.049" N and longitudes 0624’ 24.714” E and 0625" 42.182" E. The climate of Minna is
sub-humid tropical with mean annual rainfall of about 1283 mm and relative humidity of 33-877%
(FDALR, 1985; Ojanuga, 2006). The mean daily temperature rarely falls below 22 C with peaks of
40 Cand 36 C between February to March and November to December respectively (Adeboye efdl.
2011). The site is underlain by igneous and metamorphic rocks of the pre-Cambrian Basemen
Complex with granites, gneisses, migmatites, quartzites and schists. while the dominant soils ar
Ferric Luvisols, Ferric Acrisols and Ferric Cambisols (O januga, 2006). Minna is located within the
- southern Guinea wooded savanna of Nigeria. Cereals (maize, sorghum and upland rice), legume

oroundnut and soybean) and tubers (yam) are the major crops grown in the area.

uple collection and analysis

wfhbctares ﬁeld was selected for the assessment, partitioned into 50 x 50 m grid (subplo®
1 |1 1o 204. Forty subplots were randomly selected for sampling using a stratifi¢
pling technique (Wilding and Drees, 1983). Soil samples were collected at 0-20 ¢

ry analysis. At each ' ‘ - . : i

¢¢ purposely for interpolation and productio? ¢
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of organic materials to increase the soil

 SOC will still be practically noticed

nvenient application of organic matcrials

ly be categorized based on SOC content
designated as MU and low, 5-15 g kg

‘covered an arca of 35.06 ha, while MU2

the overall quantity of organic materials to

e time of application. Hypothetically. if the

t, the whole field of 51 ha will require blanket

| the categorization, MU | with low SOC content
ing 350.60 t of organic materials. The MU2 can
10 its relatively higher SOC content, thus, requiring
| require 430.35 t of organic material. instead of 510
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uts of organic matenial into the soil

educe the quantity of organic material

and enhance the SOC. Generally, this

f soil properties that will not only
roductivity and conservation.
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