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Mr. Vice-Chancellor, the Registrar, distinguished colleagues and fiends, 
and dear students, 

PREAMBLE 

David Gauntlett (http.//www.artlab; June 2004) 
introducing his inaugural lecture wrote; 

'Wot everybody is born with the knowledge of what an 
inaugural lecture is, of course, I asked around and looked 
it up in my dictionary. My dictionary, the one that sits 
beside my desk says this: 'marking a beginning,' which I 
thought was quite nice." 

The challenge here is that you have to give an inaugud lecture to have the 
"knowledge of what an inaugural lecture is". You also have to give one to 
have a beginning or probably a shift in paradigm with regards to your 
research or making a new beginning in thoughts of ongoing research or 
start a new line within the same discipline or start now looking at policy 
statements to actualize what one considers as a follow up to years of 
academic pursuit. 

Mr. Vice-chancellor, it is in the context of all the above but with emphasis 
on the latter that I view the giving of my inaugural lecture. 

I welcome you al l  to this inaugud lecture and to follow the recent numbering 
by my colleagues h m  the Department of Soil Science and Land R e s o w  
Management (previously Department of Soil Science), the P from the 
w e n t .  

DEFINITIONS 

(i) Sustainable (ity) 

Sustainability has taken on an image of everyday use that it may lose its 
meaninglvalue to the extent that it may not connote the seriousness in 
management that the word requires. I was recently browsing for infommtion 
when I ran into a Springer page (the language of science, Fttp:// 



www.editorialm~er.com/~rnain~e.html which exclaimed! : 

"Welcome to the Online Manuscript Submission, Review 
and Tracking System for the Journal, Sustainability 
Science", 

indicating the significance ofthe word sustabbility for the "giant" publisher 
to have initiated an online international journal probably in line with the 
conclusion reached by participants at a meeting in Sweden (McCarthy 
and Dickson, 2000) which stated that promoting the goal of sustainability 
requires the emergence and conduct of the new field of sustainability 
science. 

At the institution level, the United Nations University Institute for 
Sustainability and Peace became operational on January I, 2009 and it 
was 

"to create trans-disciplinary synergies that can more 
effectively address pressing global problems of human 
survival, development and welfare" (http:lhm.unuedu/). 

This is the cynosure of the science of sustainability. 

Still on the meaning of sustainability, Tiessen and Anderson (1 992) gave 
two definitions: 

- Stable, continuing production without degradation of the 
supporting ecosystems, and 

- Increasing productionto sustainthe inawes in human populations, 
i.e. "sustainabilitf' with a built-in growth factor. 

The authors concluded that sustainability can therefore not be 
achieved with land management alone, but requires major efforts 
to control the growth of consumption and populations. Land 
management is a focus of this inaugural with the assumption that 
the socioeconomic aspect will be under control. The evolution in 
Global Sustainability issues as perceived by Will Steffen et al., 
(2001) is inter-disciplinary but with a need to have 
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- A sound disciplinary base of science; and 

- Clear scientific questions to guide us towards integrated solutions 
beyond disciplinary boundaries 

Pedology as a science fulfills these two requirements as stated above. 

(ii) Land Use 

Land use in its simplest form describes how a land is used for a purpose. 
The term "Land Use" is multidisciplinary and sometimes assuming an 
unhealthy competition between the different disciplines. It transcends the 
disciplines of soil science/agriculture, geography and the environmental 
sciences. 

Under the "Glossary of Statistical Terms" (ht tp: l ls tats.oecd.o~glos~l  
detail.asp?TD=6493), it is defined- 

"Land use is based on the fhdional dimension of land for 
different human purposes or economic activities. Typical 
categories for land use are dwellings, indu'strial use, 
transport, recreational use or nature protection areas". 

A look at the 'Source Publication' for this definition indicated that the 
sources consisted of institutions such as - United Nations, European 
Commission, International Monetary Fund, Organisation ofEconornic Co- 
operation and Development, World Bank, Handbook of National 
Accounting, and Integmkd Environmental and Economic Accounting. That 
agriculture does not constitute a category is therefore not surprising since 
the above institutions are all about fiscal growth with all the financial 
derivatives subsumed. 

In the foreword to the Monograph, "Planning the Uses and Management 
of Land", [Edited by M.T. Beatty, GW. Petersen and L.D. Swindale 
( 1 97911, 

"land is virtually the sole source of our .w&nance because 
it supports the plants and animals providing our food, fiber, 
and shelter. It is the watershed or reservoir for our water 



supply. Also, land provides the minerals we use, the space 
in which we build our homes, communication systems, 
and the other elements of our economic infrastructure as 
well as a source of pleasure and satisfaction which we 
derive from our environment - the things we see, hear, 
and touch everyday. In addition, land is the receptacle 
for our waste; it helps hide and correct some of our 
mistakes". 

This description of land, in juxtaposition (for clarification), should be read 
in conjunction with the words of Gibbs (1 966) that. 

"soil is the flesh and blood of land and cannot be omitted 
from assessment of land as a resource for human 
requirements. However, land is a wider concept than soil 
and a practical assessment of it must also include 
considemtion of geographic and economic aspects. Those 
aspects are man-made, and as the range of their effects is 
commonly cirmmmibed by sods, it is appmpriate to begin 
a land assessment with the soil factor". 

-3 
The missing aspect (in the definition as contained in the Glossary of 
Statistical Terms as defined earlier) is therefore the geographic component 
An apology on behalfof the latter could be rendered for possibly/probably 
subsuming agriculture under dwelling (typical category) or what else? OR 
for not singhg out agriculture as a "typical category". 

It.can thus be concluded that land is a composite of soils, water (the 
hydrology), the microclimate - close to the surface of the land-and the 
biosphere and that the concept of Land Use is actually that ofthe Soil Use 
as modified/conditioned by the water, the microclimate and other 
appropriate environmental factors such as the rocks that may influence 
the use or usefulness of the soil (land). 
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(iii) Pedolow 

Pedology [Pedos, Greek word for soil, earth; logy- a combining form 
meaning (1) (specified kind of) speaking, (2) Science, doctrine, or theory 
of (biology, geology)] is considered to be the study of soils in its natural 
form or state. 

Sensu Stricto, Pedology is the study of the origin of the soil, its description 
and its classification. Buol et. al. (1 973, p.3) quoting fiom other sources 
(Editorial Staff 1940; Gibbs 1955; Leeper 1953,1955; Northcote 1954) 
claimed that the word "pedology" has been used both as a synonym for 
soil science (Sigmund 1938) and as another name for soil genesis (Viienskii 
1 957). However in its modem form, Soil Science Society ofAmerica for 
instance has categorized Pedology as consisting of 

"soil formation and geology, physical and chemical 
properties, soil survey and mapping, and inkpetalion of 
soil behaviou?'. 

(iv) Inter-relatedness of all the Above 

The relationship between the above defined variables could be summarized 
in the words of Cremens e t  al., (1 994, pix) as published in the preface to 
the publication "Whole Regolith Pedology": 

"Traditionally, in pedology the focus has been on the soil survey and the 
information requirements ofthe soil survey. Soil genesis studies have often 
been used to develop predictive models to aid the soil survey effort, and 
to supply information for use in the development of management strategies 
for the mapped soils." 

WHY STUDY SOILS? 

( i )  What is Soil? 

"Soil-Earth's living skin". (Planetearth, 2005). 

To develop the concept 'soil' for this lecture, I will have to again quote 
fiom Gibbs (1 966) which stated: 



"soil is the flesh and blood of land and m b t  be omitted 
from assessments of land as a resource for human 
lvquimnents", 

be it agricultural or non-&cultural. 

On the back cover of the National Geographic issue of September 2008 
is a picture showing the cross section of the topsoil horizons and a plant 
with its root system with the title "WHERE FOOD BEGINS". In this 
issue is a section on "Our Good Earth. The fUture rests on the soil beneath 
our feet. Can we save it?'@ational Geographic 2008, P.80-111). Thus 
it has been demonsttated with preceding phrasedstatements that soil is an 
element most needed (in terms of priority) for human survival. 

Because this discourse is about pedology's role in sustainable land use, 
the pedology's concept of 'what soil is' is apt and should be discussed or 
given. Historically, the conceptldefinition of soil started with the idea of 
soil as just a medium for plant growth (i.e. as source of plant nutrients), 
then as weathered rocks and in the modem context as a natural body that 
occupies the landscape. This latter concept has been attributed to the 
Russians led by V.V. Dokuchaev (1 846-1 903) who in the nineteenth 
century found that the soil of any particular location is a function of the 
combination of soil forming factors (parent material, climate, organisms, 
relief, and time) dominant in the environment. Jenny (1 93 9, in Crocker 
1967) later quantitatively gave expression to this concept through his h o u s  
equation that formalized the relationship between soils and the factors in 
their formation: 

S = f (0, p, r, cl, t) 

Where s = any soil property, o = organism, p =parent material, m l i e 8  
topography, cl = climate, and t = age of the system. Crocker therefore 
indicated that the equation can be re-written as 

S = Soil = f (0, p, r, cl, t) 

It is this equation that controls the dominant soil forming processes (physical 
and/or chemical and/or biological) acting on the parent materials that could 

6 
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be igneous/metamorphic/pre-weathered sedimentary rocks or their 
derivatives which eventually resulted (or result) in soils that occupy the 
landscapes or soil-scapes (to use Buol et al's.,[1973] terminology). 

I love the definition of soil as given by Joffe (Jenny, 1 94 1) which stated : : 
that soil is a dynamic natural body of mineral and organic constituents, 

into horizons, or variable depth, which differ h m  the materials 
below in morphology, physical make-up, chemical properties and 
composition, and biological characteristics. And this can be studied only 
in the field in a progression as shown in the diagram (Fig. 1) ofBuol et al. 
(1973, p.23) - the opening up of the earth through the soil profile or 
better through the soil pedon to have a better information on the variability 
that characterizes the soil individual (polypedon). 

The polypedon represents a soil unit on the landscape and represents 
what constitute a mapping unit in a soil mapping programme. 
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The conceptdparadigms peculiar to pedology consist of or are enveloped 
mmd: 

Soil Formation: 

- Factors: Dokuchaev, 1 846-1 903;Jenny, 194 1. 

- Processes: Simonson, 1958., and 

Soil Body (ies) -Dokuchaev, 1 846-1 903 

(ii Soil: Renewable OR Non-Renewable ~esource? 

Soils are studied to know their properties/characteristics needed to 
undatand their reactions to an intended use and therefore mmagdprotect 
them for sustainable use: 

- Soil is a key resource for mankind, vital to the environment and 
for societies across the world and with the following functions: 

as substrate in which to grow food and fibre 

transforming and recycling of wastes and pollutants 
. . 

smtamng biodiversity, wilwildlife management and 

a substrate for our physical structures such as houses, 
roads, dams etc. 

- The quality of soil -its ability to provide the functions described 
I 

above - depends on many different processes that reflect biological, 
physical and chemical htemctions (that produce the soil and make _ the soil body to be in an unsteady state). Some of the facts as 
given by the Agriculture Research Senrice ofthe U.S. Department 
ofAgriculture are that: 

soil is the largest natural resource 

it takes 100 to 600 years, or more to form an inch (- 
3cm) of the topsoil (wind and water erosion can take 
away much more than this in a single year). (Soil making 
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processes are mtoriously slow, requiring from 200 to 1000 
years to form 2.5cm of topsoil under normal agricultural 
conditions F#O.J/www.wri.org]). 

It can therefore be concluded that soil is a NON-RENEWABLE 
NATURAL RESOURCE especially with reference to recent rate of 
degradation (especially that of loss). 

i Concern about the ~ e a l t h  of Soils: 

a. Aggravating Factors 

Hazards to sustainable land use include erosion, rock 
outcqs, shallow soils, gravelly surhce soils (i.e., physical 
degradation factors) and other forms of chemical andlor 
biological degradation. In Ratan La1 (1999), the 
accompanying figure (Fig. 2, modified) in his article on 
"World soils and the greenhouse effect" brings attention 
to the types of degradation and the accompanying 
consequences. 

Soil degradation has been amsidered as a f&or (for adverse en- 
impacts) 

"oonnected either to the loss of natud habitat that occurs 
when land is converted to agriculw purposes or to the 
use (or misuse) of pesticides and fertilizers" 

(In World Resources Institute ~ttD://www.wri.orgl- Feeding the World: 
D k q m h g  Land). 



Soil Degradation 

- ems'ion by water and wind 

Chemical degradation l-7 
-Leaching - A c i d i i i o n  
- Salt accumulation Elewrtal 
toxicity 
- Nutrient depletion 

- dcelioc a soil bn 
-redudioniaqnalk 
padity of soil ow 

Figure 2: Soil. Degrading: types, processes and consequences (result). 
(Modified after Ratan Lal, 1999). 
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pes, processes and consequences (result). 
9. 

The UnitedNations Environment Programme (UNEP 1997, cited in htt~~J 
/www..wri.o~node/8426/print) estimated that b m  1990 an additional 5 
million to 6 million hectares are being lost to severe soil degradation 
annually. World Resources Institute (WRI, 1992 in http://www.wri.org) 
attributed the causes of degraded soils to 

- vegetation removal 

- agricultural activities 

overexploitation 

- industrial and bio-industrial, and 

- overgrazing 

b. Unsustainable Land Use: Consequences 

Unsustainable land use is the greatest aggravating factor and may 
result either h m  

Inappropriate use of the land (i.e, wrong match between land 
(soil) characteristics and land use requhments), AND/OR 

Poorlanc ~t practices 

of any of the resources - air, water, land, habitat (biomass), and 
the communities -of the earth. 

Writing under the title "Drivers of unsustainable land use in the Semi-Arid 
Khabur River Basin, Syria", Frank Hole (2009) wrote in the abstract: 

"The semi-arid zone of Southwest Asia, known as the 
Fertile Crescent, is under unprecedented stress because 
of agricultural development. Where rain-fed agriculture 
and &and ding bad pxevailed over ten millexmiurn, 
today inte ltivation with irrigation threatens firture 
s u s t a i n a u ~ ~ ~ ~ ~ .  A number of interconnected, but 
uncoordinated drivers of change combine to shape the 



landscape and its future, and their changes make it hard 
to anticipatefirture~entsandopportunities,aswell 
as to implement policies whether by local stakeholders or 
at the national level. Among the factors that comprise the 
socio-natural systems are (1) climate, (2) water and soil 
resources, (3) history of land use, (4) social, economic 
and political factors, (5) idhstructural developments, (6) 
interstate impacts, and (7) legacies of the past ... .. . . .". 

Although a Semi-Arid zone, the factars indicated as drivers of unsustainable 
land use seem to be at play in Nigeria for al l  its agroecological zones. In 
other words, we are currently faced with all the above, although there is 
dearth of empirical data/documentation as evidences of unsustainable land 
use in Nigeria 

Another historic case study is the impact of the combined effects of misuse 
of land and climate on sustainability as witnessed in the Dust Bowl of the 
1930s in the United States ofAmerica (Regional Climate Impacts. Great 
Plains - The Dust Ba nbined Effects o: rse and Climate, 
P. 125): 

~wl: Con 

"over the past century, large-scale conversion of grasslands to crops and 
ranchland has altered the natural environment ofthe Great Plains. Inigakd 
fields have increased evaporation rates, reducing summer terries, 
and in- local precipitation. 

The Dust Bowl of the 1930s epitomizes what can happen as a result of 
interactions between climate and human activity. In the 1920s, increasing 
"demand for food encouraged p r  agricultural practices. Small-scale 
producers ploughed under native grasses to plant wheat, removing the 
protective cover the land required to retain its moisture. Variations in ocean 
tem- contributed to a slight in- in air tern- just enough 
to disrupt the winds that typically draw moisture from the south into the 
GTeat Plains. As the intensively tilled soils dried up, topsoil h m  an estimated 
100 million acres of the Great Plains blew across the continent The Dust 
Bowl dramatically dernonstmted the potentially devastahg effects of poor 
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land-use practices combined with climate variability and change. Today, 
climate change is interacting with a different set of poor land-use practices. 
Water is b e i i  pumped from the Ogallala aquifier faster than it can recharge. 
In many areas, playa lakes are poorly managed. Existing stresses on water 
resources in the Great Plains due to unsustainable water usage are likely 
to be exacerbated by future changes in temperature and precipitation, this 
time largely du an-induc te change". e to hum 
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io that is The a irnilar to a scenan gradually building up in the drier 
savanna part ofNigeria but with the combination of rainfall and wind, and 
agricultural land use techniques as the driving agents. 

It is being tackled by the growing of trees as shelter belts and cover 
plants against wind erosion and water erosion respectively. 

Some excerpts from the Federal Department ofAmiculture and Land 
Resources (FDALR, 1982) pinpoint t l consequences 

within Nigeria: FDALR (1 982, p. 1 14). 
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asset will be severely degraded with consequent losses in 
agricultural production and productivity." 

In Ofomata (1 982, p. 120), 

"Man needs the soil for his cultivation and has to clear the 
land for farming. He also burns the grass and trees and 
has need to graze the animals. Each of these activities 
leads to exposing the soil to the elements and, invariably, 
to accelerated soil erosion and deterioration, depending 
on the existence of other favourable conditions. These 
other factors include climate, topogmphic disposition and 
lithology, especially the nature of surface material". 

Ofomata (1 982, p. 1 19) clearly showed in his review that the study and 
awareness on erosion and antierosion mearmres were not new to Nigeria 
as of early 20&C especially concerning the situations within the forest 
zone. The author reiterated that 

"The Udi Forest Reserve was created in 1922, followed 
by an Anti-Erosion Plantation, also at Udi, in 1928 (Sykes, 
1940), all aimed at combating the nefarious effects of soil 
erosion" 

He cited other contemporary works of Stamp (1 978) and Sada and Omuta 
(1 979). Nevertheless, soil erosion in different forms is still a menace as 
a critical accessory to soil degradation in Nigeria 

,As part of the recommendation on the topic 

"Use and Misuse ofNigeria's AgriculM Land Resources", 
Ofomata (1 982, p. 128) advised: "Finally; ............. due 
to erosion and increasing demand made on the land by 
a-,*growth,- 

. . 
'on and other human 

activities make the need for integrated Ian* planning 
urgent. What is required is the creation of a forum where 
thought should be harrnonised and an adequate strategy 



be@ed with comkpent losses in 
r\ and productivity." 

bhis cultivation and has to clear the 
blso bums the gmss and trees and 
Jkmals. Each of these activities 
loil to the elements and, invariably, 
bion and deterioration, depending 
her favourable conditions. These 
imate, topographic +sition and 
e nature of surface material". 

y showed in his review that the study and 
erosion measures were not new to Nigeria 
~nceming the situations within the forest 
It 

ve was created in 1922, followed 
~taiion, also at Udi, in 1928 (Sykes, 
b g  the nefkious effects of soil 

~rks of Stamp (1 978) and Sada and Omuta 
In in its diBerent forms is still a menace as 
ldation in Nigeria 

on the topic 

a's Agricultural Land Resow", 
advised: "Finally; ... . ......... due 
IT demand made on the land by 
, mbdrkdisation and other human 
for integrated landscape planning 
I is the creation of a forum where 
onised and an adequate strategy 

formulated to conserve our land resources through a 
coordinated and sustained land-use programme". 

As a pedologist I had, in the past years, participated in such National fora 
as suggested by Ofomata: 

- National Workshop on Enhancing Research and 
Development in Agriculture and Forestry towads Poverty 
Alleviation and Rural Development in Nigeria Forest 
Research Institute ofNigeria 0 . 1 4 & - 1 8 "  February 
2000. 

Discussant: Perspective on Land Use and Soil 
~ a n a ~ e m i n t  Practices for Sustainable Agricultural 
Development. 

- USA-Nigeria Soil Survey Workshop. Abuja, Nigeria. 
February 27-28.2002. 

but still awaiting a national implementation call towards actualising the 
desire of the convening government agencies to formulate and actualise 
the agenda that will move us towards efficient land use. 

International concern for efficient land use also held forawith relevance to 
Africa, nay Nigeria in which I have also participated: 

NATO Seminar on Land and its Uses: Actual and 
Potential-An environmental approach. Edinburgh, 
Scotland. September 10-October 1 1982. 

International Workshop on Multipurpose Use of Soil 
, Survey Infomation for Efficient Land use. March 12-20, 

1989. Nairobi. Kenya. 

Abundant evidence exist on the field indicating that soil degradational 
processes are actively at work and there is currently no policy at any tier 
of governance to arrest such hence erosion /deposition surfaces continue 
to exist on our landscapes (Okusarni et al., 1983). This had led to the 



exposure and subsequent hardening of some of the soils with these 
phenomena most rampant in the DerivedISouthem Guinea Savanna of 
Nigeria (Okusami, observation). The soils on the lower slope positions 
show deeper sand lithology as evidence of greater colluvial deposits d t i n g  
h m  accelerated erosion. Apomu series as described by Smyth and 
Montgomery (1 962) is a typical example [resulted fiom such erosion- 
deposition process - Dystropepts in Erio sequence (Okusami, 1991) and 
Ustic Qtmtap-s/Aoquic Qmtzipsamments in Ilem sequence (T'le 
I)]. This sometimes, as in Ustic Quartnpsarnments, increases the depth of 
the groundwater to the surface, thus removing the advantage of the lower 
slopehottom landforms for rain-fed rice or dry season location for 
vegetables, spices and other uses. 

Studies initiated to characterize the status quo of land use on the lan- 
of the savanna in Nigeria are at the preliminary stage. However, the 
accompanying figme (Fig. 3, an example) confirm the deteriorating stage 
of our forest lands as exemplified by the systematic removal oftrees without 
replanting, thus exposing the land surface to erosion. 


























































































































































