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Abstract 
 
This research sets out to investigate unsustainable agricultural practices as a driver of 

soildegradation in Santa sub-division, North West Region of Cameroon. The major types 

ofagricultural practices studied were bush fallowing, slash-and-burn, shifting cultivation 

andbush fire. The study assessed the various agricultural activities that have occurred on 

theenvironment over time and space. The causes of unsustainable agriculture were 

identified 

tobeovergrazing,deforestation,climatechangeandpopulationgrowth.Thestudymadeuseofprim

aryandsecondarydatasources.Majorprimarydatasourcesincludedfieldobservation, interviews 

and administering of questionnaires. Data collected were presentedin the form of tables, 

chart and pictures and subjected to interpretation.A soil test wasequally carried out based 

on some chemical properties on selected sites in Santa sub-

division.Thefindingsrevealedthatunsustainableagriculturalpracticesinthiszonecontributes to 

soil degradation. Climate change was seen to have a silver lining in the 

cropsector.Decliningsoilfertilityandclimatechangeweresomeofthemajorproblemsfacedby 

farmers in Santa. Mixed crop farming, crop rotation, soil management practices 

andmulching were recommended to limit or stop soil degradation in Santa. Finally, it 

wasrecommendedthatfarmersshouldincorporatemoreenvironmentallyfriendlytreesintotheir 

farm lands since scattered trees on farmlands improve soil fertility more. 
 
Key Words:unsustainable, Agricultural Practices and soil Degradation. 
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1. Introduction 
 
A panoramic survey of the planet earth shows wide reaching and overwhelming 

evidencesof a plundered planet characterized by the growing influx of the human 

population 

withequallyastronomicaldemandsonthenaturalresourcebase.Theconsequencesofthisdemogra

phic pressure on resources have been expressed by the over-exploitation and over-

utilization of planetary resources. 

The growth of human population on the earth surface without a corresponding increase 

inthe natural landscape that sustain life has called for the need to understand the trend 

ofenvironmentalproblemscausedbyagriculturalpractices.Scientificandtechnologicalrevolutio

ns today have offered mankind a greater domination over nature, which have leftindelible 

environmental imprints on some parts of the planet (soil degradation), which hadsince 

yesteryears, become a source of human concern. A remarkable shift in 

agriculturalpracticeshasoccurredoverthepastcenturyinresponsetotechnologies,andthedevelop

mentofworldmarkets.Thishasalsoledtotechnologicalimprovementsinagricultural activities. 

Since the 1990s, there has been a growing interest in developingalternative sustainable 

farming strategies[1]. 

In recent years, world population has been increasing with an associated acceleration 

ofenvironmental problems. Consequently, mother earth is charged with the huge task 

offeeding the increasing world population and handling their wastes.Population pressure 

isforcing farmers to grow crop after crop, depleting the soil nutrients and lowering 

yieldsfrom the land [2].The industrial revolution with all its innovation, the benefits of 

scienceand technology are also here with us. But how well we can apply them for the 

enhancementof human livelihoods and for the sustainability of the environment in order to 

ensure that itholds promise and hope for posterity for the millennia to come remains the 

billion Dollarquestion which begs for an answer. 

With the prospect of increasing population growth which is a reality of our time, we 

wouldrequire sustainable agricultural practices in order to address declining soil fertility 

andamelioration of human livelihoods as a global agenda. Soil infertility is one of the 

greatestchallenges of the 21stCentury. This is urgent and need to be adequately addressed 

for thesustainable livelihoods of mankind. Even at that, there are about 8 billion people on 

theplanet today. But with a world population of about 9 to 10 billion people by 2050, it 

wouldevenbemoredifficulttoresolvetheproblemofsoilinfertilityalonewiththeallied 
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challenges, let alone the nature, the occurrence and the disastrous impacts of natural 

andclimatic hazards which are way out of the scope of human control if we are unable to do 

sotoday. 

Agriculture constitutes the backbone of most developing countries, which practice rain 

fedpeasant agriculture. Especially the economics of sub-Saharan Africa given that 

besidesensuring the sustainability of rural livelihoods, it is also a major contributor to the 

GrossDomesticProduct(GDP).Africa’spopulationisprojectedtoreach1.5billionby2030and2 

billion people by 2050, the majority of which will be women and youths [2].Soil 

fertilitydecrease on smallholder farms is a major problem in sub-Saharan Africa [3]. 

Deterioratingsoil fertility, associated with nutrient depletion and unsustainable cropping 

practices, hasbeen widely reported across Tropical Africa [4]. Most often, agricultural 

activities areconducted without proper conservation measures often resulting to soil fertility 

declinecaused by acidification [5]. 

If Cameroon maintains its position as the “bread basket” of Central African Region, one 

ofthe areas to be credited is Santa sub- division, which remains one of the major heavens 

foragriculturalproduction,particularlymarketgardening[5].Thereisaconceptthatagriculturein

Cameroonwillenablefamiliessurvivesona“hand-to-mouth’’basis,asituation which is not 

worthwhile in terms of sustainability [6]. The cropping pattern in theGrass fields is hundred 

percent under peasant control with a variety of crops grown such asmaize(Zea 

mays),beans(Phaselusvulgaris)yams(Dioscorea),cocoyam(Colocasiae 

sculenta),cassava(Manihote sculenta),Guineacorn(Sorghumbicolor),groundnut (Arachishy 

pogaea), potatoes (Solanum tuberosum) vegetables and 

coffee[7].ThegovernmentofCameroonofrecenthaslaidemphasisonagricultureasoneofthepillar

s for an emerging country. Achieving this goal requires not only improving the 

livingconditions of the people in rural areas, but also assuring sustainable agriculture which 

is thekey to sustainable economic and industrial development [1].Known as the paradise 

forfoodinCameroon,theNorthWestRegionisnowsufferingfromadropinyieldduetosome 

physical factors like climate and soil fertility [8]. Agriculture is one of the pillars ofthe 

economy of Cameroon though mostly practiced at a small scale and depends largely 

onhouseholdlabour,withabout70%oftheactivepopulationofthiscountryengagedinit[9]. 
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In the North West Region of Cameroon, increased intensive cropping without 

sufficientorganic and mineral inputs is a commonplace. This deteriorates the functional or 

productivecapacity of the soil as a result of negative changes in its physical, chemical, 

biological, andhydrological properties [10]. 

Unsustainable agricultural practice is any practice that does not maintain or restore the 

soilto a condition that can support plant life. Thus, anything that depletes the soil 

nutrientscontinuously will eventually result in soil that is incapable of growing crops at all. 

Thevolcanic landscape on the western slopes of the Bamboutous Mountain Range that 

slopes tothe Santa highlands is an area where agriculture in the form of crop production and 

animalrearing thrives with remarkable success [11].Santa sub-division is one of the 

fastestgrowing sub-divisions of the North West Region and about 80% of her population 

isengagedinagriculture.However,agriculturalpracticesonthelandscapehaveleftasignificant 

impact on the environment in terms of production and productivity. The valueand 

importance of the relation between humans and nature has been neglected during 

recentyears especially in Santa sub-division. 

Studies addressing soil infertility issues and most especially the role played by 

agroforestryin soil fertility enhancement in farmlands are few in Cameroon [12]. This study 

was 

gearedtowardsunderstandingthefarmingpracticesofsmallholderfarmersandhowthesepractices 

contribute to soil degradation in Santa sub-division.More specifically, the studysought to: 

(i) to identify the farming practices that smallholder farmers employ, (ii) toexamine the 

causes of unsustainable agricultural practices and (iii) to carry out a soilchemical test to 

determine the fertility status of some selected sites. 
 
2. Problem Statement 

 
Environmental degradation has left ugly imprints which are today a clear-cut 

environmentalfootprint which show man’s abuse of the land. Today, the problem of soil 

infertility islegendary in Santa sub-division.In this respect, the problem is how we can cope 

with theincreasing and wide spread soil infertility arising from unsustainable agricultural 

practicesinSantasub-

division.Howintensesoilinfertilityislikelytobeandthedegreeofdestructionwhichitwouldbringc

annotbemathematized.So,increasingpopulationtherefore poses a significant threat to soil 

biota in Santa sub-division. One major 

limitingfactortooptimumcropproductionisthelackofin-depthinformationonsoilandland 
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characteristics in mountainous ecosystems [5], especially in Santa sub-divisionwhich 

ischaracterized by hilly and mountainous terrain. 

Improvement in science and technology has not been able to stop or reduce the impacts 

ofagriculturalactivitiesontheenvironmentinSanta.Consequently,therehasbeenasignificant 

change in the climate, soil, water and vegetation, which essentially constitutesthe 

biophysical characteristics responsible for agricultural production. This manifestationcan be 

seen in Santa through increased temperature, change in rainfall pattern and massivesoil 

degradation. 

Efforts to improve agricultural productivity in the short-term are often designed to 

succeedat the expense of long-term sustainability, whether this takes the form of ecological 

stress,loss of genetic diversity in standing crops, the consequences of these changes do not 

onlyhave environmental impacts (soil degradation), economic impacts, and cultural 

impacts, butalso affects the general nutrition, relationships, health and quality of life. 

Increasing soil depletion on the hilly landscape of Santa has reduced crop output and 

hasforced farmers into unproductive marginal lands. This expansion which is aimed at 

havingmore farmlands to meet up with the food demand of the family and the local markets 

havefailed because the soil has been exhausted and the indigenes and the people have 

resorted tothe use of chemical fertilizers whose application have affected surface and 

ground watersupply. The sole use of inorganic (mineral) fertilizernot successful in the 

tropics as well asthe sole use of organic fertilizers is limited by their bulkiness, unviability, 

low quality andslow release of nutrients [13]. The exploding demographic pressure on the 

earth’s surfaceand its consequences on the planetary resources especially soils demand 

urgent attention asthere is a need to address the issue of the carrying capacity of the earth. 

3. Study Area 
 
Santa is found in the northwest region of Cameroon and lies between longitudes 9o58‟ -

10o18‟E of the Greenwich meridian and between latitudes 5O42‟- 5O53‟N of the 

Equator.Santa is located in the south of Mezam division in the northwest region. Santa-sub 

divisionis the gateway to the northwest region of Cameroon through the Bafoussam-

Bamenda 

highwayfromthetwobigcitiesofYaoundéandDouala.Thegrasslandareaislocatedwithinthewest

ernhighlandagro-

ecologicalzoneofCameroonandhaswitnessedagreatalterationinitsenvironmentalcomponentsa
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The climate of Santa is marked by two distinct seasons, the dry and wet seasons. The 

wetseason usually begins around March to mid-October. The rainfall ranges between 2000 

to3000mm per annum. The dry season is usually from October to February characterized 

withvery cold nights and very hot days. The annual average temperature in Santa hardly 

exceeds19oC that is favourable to crop and vegetable cultivation qualifying this region as 

theagriculture cornucopia of the region.Even great stretches of the Bafut-Ngemba 

ForestReserve to which Santa belongs hasbeen cleared to make way for the cultivation of 

foodcrops like, Irish potatoes, and vegetables such as carrots, cabbages, greenspices 

[11].Potato production is therefore still constrained by poor farming practices, pests, 

inefficientuse of available technologies, infertile soil, high cost of inputs like fertilizers, 

seed andfungicides, lack of access to credit, and a lot more despite government 

subsidization [14]. 
 
SantaisessentiallycharacterizedbymountainslocatedontheNorthWestandWestRegions 

Mountain Chain, otherwise known as the Bamboutous ranges. The highest point inthe area 

is Mount Lefo in Awing, which is about 2209m above sea level [11]. The 

reliefrangesfromabout400m-2600mabovesealevel.AnotheroutstandingpeakistheAzopehill 

situated in Baba II and many other ranges as seen on Figure 1. 
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Figure 1: Location and Layout of Santa Sub-division 
 
Santa is characterized by three soil types, which are the penevolutedferralitic soils in low-

lying parts of Baligham, Santa and Ndzong; modified orthic soils in highland areas 

ofAkum, Baba, Mbu and Awing and then the aliatic and penevolated ferralitic red soils are 

inthe intermediate relief areas of Mbei and Pinyin. The hydrogeological setting provides 

aconfigurationofrivervalleysthatpromotesmarketgardening[11].Thehillyandmountainous 

topography has caused much of these soils to be eroded in to valleys as fertilecolluviums 

where cabbages, carrots, Irish potatoes and spics are cultivated. Such valleys areoften the 

exclusive heavens of the males while the females are relegated to less fertilemarginal lands 

where they deploy the slash-and-burn farming systems that quickly depletesthe soil of its 

physical and chemical characteristics as seen on figure 2. 
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Figure 2: Soil Map of Santa Sub-division 
 
4. Materials and Methods 

 
A field survey was carried out in the villages of Akum, Mbei and Ndzong because they 

aremajor havens for agricultural production in Santa sub-division. The research adopted 

boththe descriptive and analytical methods of investigation and was further complimented 

byreview from published and unpublished sources. Interviews and focused group 

discussionswas carried out with agriculturalists, small farm holders, farming cooperatives, 

extensionworkers,somekeypersonsfromtheagriculturaldelegationofruraldevelopment,enviro

nmentandlivestocksectors,andotherresourcepersonsinSantasub-division.Questionnaires 

were also distributed to have a more precise and reliable information. 
 
Face-to-face interviews and focused group discussions were major sources of primary 

data.Interviews were carried out with at least two extension workers from each village that 

wereinvolved in the study area. Vital information was also gotten from textbooks, 

libraries,internet,bothpublishedandunpublishedjournalsandreportsonagricultureandtheenviro

nment. In addition, these sources provided ideas postulated by several authors 

aboutagriculture and the environment. 

4.1 Soil sampling 
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Soil analysis provided vital information about the physical conditions, fertility status 

andchemical properties, that affects soil suitability for agricultural activities in Santa sub-

division.Soilsampleswerecollectedfromtenpointsineachoftheselectedfarmlandsinthe villages 

of Akum and Mbei and mixed to form one sample. From each village, onecomposite 

sample was collected representing market gardening and food crop. The soilsamples were 

collected at a depth of 0-20 cm for both the treatment and the control plots.This soil depth 

was chosen because the crops are surface feeders. This depth made itpossible to have a 

comparative analysis between the treatment plots and adjacent 

controlplots.Overall,atotalof3soilsampleswerecollectedforthestudy.Thesesiteswerechosen 

because they are agricultural lands with small-scale agriculture and varied land 

usepractices, including limited control of plant diseases/pests, the use of basic tools and 

lowfertilizer inputs, and low yields. 
 
The soils were analysed for organic carbon using the method of [15]. The soil was 

alsoleachedwithneutralIMammoniumacetatetoobtainsoilextractsthatwasusedfordetermining

exchangeablecations.Exchangeablecalcium,potassiumandsodiumweredeterminedbyflameph

otometry,whileexchangeablemagnesiumwasdeterminedbyatomic absorption 

spectrophotometry. Soil pH was determined potentiometrically in 0"01Mcalcium chloride 

solution, using a soil-to-solution ratio of 1:2. Soils under adjacent undercultivation were 

collected and analysed to serve as the control sample for assessing 

theimpactofagriculturalactivitiesonthesoil.ThesesoilsamplesweretakentotheInternational 

Institute for Tropical Agriculture (ITIA) and Institute of Agricultural Researchfor 

Development (IRAD) Yaounde for testing. The results were then collected and analysedby 

calculating the coefficient of variation for the various soil chemical properties. 
 
4.2 Data analysis 

 
Data was analysed using Microsoft Excel 2010 and SPSS statistical package 20. The 

SPSSwasusedinconjunctionwithMicrosoftexceltoperformdescriptiveandinferentialstatistical 

techniques. The descriptive statistics involved the production of frequency 

tables,chartsandpercentageswhileinferentialstatisticswasusedtocomputecoefficientofvariatio

n for soil test analysis. 

 
 
 
5. Results and Discussion 
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This part of the research is a very important section as it brings into play the components 

oftheachievementofthevariousobjectives.Thevariousviewsandopinionsoffarmersonthepracti

cesandcausesofunsustainableagriculture,anditscontributiontosoildegradation in Santa sub-

division. 

5.1 Major farming practices in Santa 
 
Basedontheresponsesfromfarmers,shiftingcultivationhad54%,Ankarawith33%,while bush 

fallowing had a percentage of 8 and a total of 5% out of the total population didnot give any 

responses on the various farming practices, as indicated on figure 3. 
 

 

Figure 3: Main Farming Practices in Santa Sub-Division 
 
5.1.1 Shifting Cultivation 

 
Shiftingcultivationisatraditionallandmanagementpracticeandacharacteristicofagrarian rural 

communities. This was the case in Santa area before the 1970s. As a result ofpopulation 

increase and the introduction of the Green Revolution in the 1980s, this practicebecame 

more unpopular, though not completely wiped out as some evidence of shiftingcultivation 

can still be traced in Santa today. This practice of shifting cultivation is veryunsustainable 

by nature given since farmers do not give proper care to the land, with 

theconceptionthatincaseofdeclineinoutput,he/shewillmovetoavirginland.Thus,theland is first 

being degraded by humans, and then after it is left bare where natural landdegradation set 

in. 

 
 
 
5.1.2 Bush Fallowing 
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Bush fallowing just like shifting cultivation is a very old and unsustainable practice 

inSanta.Itisasituationinwhichwiththeexhaustionofthefertilityofthecultivatedplots,thefarmers

movetonewsiteswiththeintensionofcomingbacktothesameareaabandoned when their fertility 

would have been regained. Currently, bush fallowing is thedominant farming system in 

Santa. Fallow is commonly referred to as a resting period foragricultural land between two 

cropping cycles during which soil fertility is restored 

[13].Thedominantvegetationduringthefallowperiodaregrass,shrubsandTithonia.Tithoniais a 

good fertilizer tree which enhances soil fertility. Tithonia has nematocidal 

properties,reducing disease problems in the subsequent cropping phase[16]. 
 
5.1.3 Slash-and-Burn 

 
The slash-and -burn system of agriculture popularly known in Cameroon as “Ankara’’ is 

awidely used method of growing food in which wild land is cleared, cut and any 

remainingvegetationburned.Atthebeginningofthecroppingperiod,soilchemicalpropertieschan

ge significantly due to the liming effect of ashes [17]. The resulting layer of ash 

thenprovidesthenewly-clearedlandwithanutrient-richlayertohelpfertilizecrops.Thissystem is 

mostly used by food crop farmers especially those that are into tuber 

cultivation.Afterseveralyearsofcultivation,fertilitydeclinesandweedsincreasesincefarmersha

veto depend on the natural processes for soil nourishment. Even though the slash-and-

burnsystem of farming is unsustainable in nature, it can maintain carbon stock and 

biodiversityas shown on figure 4. 
 
 
 
 

A: Preparation of ‘’Ankara’’ B: cultivated ‘’Ankara’’ 
 

Figure 4: Slash-and-Burn (Ankara) Before and After Cultivation 
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These agricultural systems have however contributed to the high depletion of land 

qualitysincemostfarmershaveremainedpoortomodernizetheirfarmingsystemsandalsobecause 

the landscape is too hilly and rocky such that most of the ecological niches arefragile and 

get critically degraded when disturbed by any stressor. 
 
The environment has a direct influence on existence and sustainability of agriculture as 

itdepends upon the use of natural resources. Shifting cultivation, slash and burn and 

soilburning agriculture are all practices disastrous to the environment. The slash-and-

burnmethod of farming destroys soil bacteria and renders the soil poor after some years 

ofcultivation. 
 

5.1.4 Bush Fires 
 
Fire has been used to farmer’s own advantage and has been threatened by it. Fire has 

beenused in Santa to reduce thick bush, mean while others burnt bushes for hunting wildlife 

andto make way for their crops. In Santa, fire is being used to improve pasture land and 

toconvert forests and fields into agricultural lands. The soil is the basic natural resource 

ofagriculture. Fire is a readily available tool that impoverishes the rural population of 

Santaand the environment. Bush burning in Santa is most times a deliberate action and this 

isdone for bush clearing, pasture regeneration for hunting and domestic animal grazing, 

pestand disease control [18]. 
 
Fire is being used to clear land, remove weeds and dispose of waste as seen on figure 

5.Bush fires impoverish the soil by destroying organic matter in the soil, and it also 

increasesleaching, wind and water erosion. Burning results in long term modification of 

pasturewhere undesirable plant species for the cattle often gain resilience. bush fires in 

Santa isused for hunting, land clearing, burning of fetish grass and burning of crop residues. 
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A: Bush fires in Akum B: Bush fire in 

NdzongFigure 5: Bush Fires in Akum and 

Ndzong 

The slash-and-burn system of agriculture also causes bush fires when it is not 

properlycarried out. Graziers also during the dry season burn hills and bushes for 

regeneration 

ofpasturelands.ThehillsofAkum,NdzongandMbeilossnearlyallitsunfarmedsavannahto bush 

fires every year. Some lazy villagers have also been reported to use bush fires as ameans of 

clearing vast land, which impoverish the soil and destroy micro bacterial found inthe soils. 
 
5.2 Causes of unsustainable agricultural practices 

 
This sub section examines the main causes or drivers of unsustainable agriculture. It 

takesinto account the various opinions of farmers on some of the root causes of 

unsustainableagriculture.   Some of the major causes of unsustainable agricultural practices 

as indicatedby farmers include climate change, deforestation, overgrazing and increasing 

populationgrowth. 

5.2.1 Climate change 
 
Climate change is problematic and it is putting food safety at risk. The effect of 

globalwarming on agriculture is massive and other conditions must also be met for 

agriculture tobe sustainable in Santa. Water required for crop production has become scarce 

in Santa dueto increased crop water use for most crops. More extreme temperature and 

precipitationhave prevented crops from growing. 
 
Drought in Santa is gradually becoming intensive and this have threatened pasture and 

feedsupplies for livestock production. Climate change also increases the prevalence of 

parasitesand diseases that affect livestock. The earlier onset of the dry season allows 

parasites andpathogens to survive more easily. While increased rainfall could allow 

moisture-reliantpathogens to thrive as[12] opines that farmers find it difficult to adapt to 

such conditionsand so can’t improve their output much in such situations. that Alternating 

rainfall patternsin Santa have pushed farmers to embark on unsustainable agricultural 

practices whichimpact the environment negatively. Most farmers now in Santa use 

irrigation during the 
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yieldsinresponsetoclimatechange.Fertilizersdonotonlyharmtheenvironmentbutitalso affects 

human health. 
 
5.2.2 Population growth 

 
Increasing population exerts pressure on natural resources and these resources 

becomesexhausted especially the soil, which when over used drops in fertility. Field 

observationindicates that one of the main drivers of unsustainable agriculture is increasing 

population.Population growth in Santa has resulted in changes in agricultural practices. The 

changes 

inagriculturalpracticesthathaveemergedinresponsetopopulationgrowth,increasedpopulationd

ensity,andgrowthindemandforfoodproductiondonotappeartobesustainable. Increasing 

population density and urbanization pose both an opportunity 

foragriculturaldevelopmentaswellasaconstraint,astheyalsoincreasepressureonagriculture and 

the natural resource base. 
 
5.2.3 Deforestation 

 
Deforestationcausesunsustainableagricultureandaffectstemperatureandrainfall.Itaffectsagric

ultureandwateravailability.DeforestationinSantaismainlycausedbyfarmers and other 

economic operators. The transformation of the landscape is done bygraziers and farmers 

through burning and cutting with the help of crude tools such ascutlass, axes and the engine 

saw. Deforestation leaves behind bear and naked vegetationwhich results in less water 

available in the air to be returned to the soil causing dryer soiland therefore limiting the 

ability to grow crops. 
 
Furthermore, deforestation causes soil erosion in that trees help the land to retain water 

andtopsoil, which provides the rich nutrients to sustain additional forest life. The barren 

landwhich is left behind in the wake of this unsustainable agricultural practice is then 

moresusceptible to flooding. Deforestation also affects the way water vapor is produced 

over thecanopy, which causes reduced rainfall. Without enough trees, soil is vulnerable to 

erosionand nutrient loss. The absence of roots can cause topsoil to be easily washed or 

blown awayleading to decreased soil degradation as seen on figure 6. 
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Figure 6: Hilly areas in Akum which are prone to soil erosion 
 
Notice from figure 6 the high probability of excessive run-off losses of soils as 

farmersencroach on hills and slopes. Hilly environment such as the one on figure 6 are 

easilyaffected by soil erosion, depleting soil fertility and decreasing crop yields. Generally, 

Santais characterized by hills and mountains. As a result of increasing population, 

agriculturallands are increasingly becoming scarce, forcing farmers to go into unproductive 

marginallands and hilly environments to cultivate their crops.   Hill soils are in most cases 

veryacidicinnaturewithhighorganicmatterwhichmakessuchareassusceptibletosoilerosion.The 

upslope extension of agricultural land in Santa have accelerated the pace ofsoil erosion. 

However, the loss of the top layer of soils is one of the pressing issues in thisagricultural 

zone. 
 
5.2.4 Overgrazing 

 
OvergrazingisanothergravecauseofunsustainableagriculturalpracticesinSanta.Overgrazing 

increases soil erosion causes a reduction in soil depth, soil organic matter 

andsoilfertilitywhichimpairstheland’sfuturenaturalandagriculturalproductivity.Overgrazingc

ausesthesoiltobeexposedanditreducesthevegetation’sproductioncapacity. Cattle and other 

livestock compact the soil, which reduces the amount of 

waterinfiltratingintothesoiltherebyreducingplangrowth.Continuesovergrazingreducesinputs 

of soil organic matter, nutrients, and biotic activity. This consequently leads todeteriorated 

soil structure, thereby increasing the potential for erosion and reduced water-holding 

capacity of the soil. 
 
5.3 Soil Degradation 
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Soil degradation is a concept in which the value of the biophysical environment is 

affectedby one or more combination of human-induced processes acting upon the land [19]. 

In allecosystems, the biodiversity held in soil is massive. Healthy soils are vital to creating 

amplefoodproduction.PoorfarmingpracticesinSantahaveaggravatedtherateofsoildegradation. 

Poor farming practices have been known to cause a considerable decline in thequality of 

soil. The Soil chemical test that was carried out in Akum and Mbei to determinewhether 

there has been a decline in soil fertility reveals that most of the chemical soilproperties that 

were tested have witnessed a decline most especially Phosphoric Acid,Magnesium and 

Calcium, with higher variations in their calculated coefficient of variation. 
 
DecliningsoilfertilityisaserioussetbacktofarmersinSantaandsoilisthemainfoundation on 

which agriculture is built. Soil and water have provided the population ofSanta with the 

ability to produce food, through agriculture, for their sustenance. 

Rapiddeclinesinsoilfertilityisaccompaniedbylargedemandsforfoodduetoexpandingpopulatio

n and intensification of agricultural activities without proper regard for long-

termmaintenanceoffertilitybyapplicationoffertilizersinitsrightquantities,fallowing,rotations 

and prevention of large-scale erosion. 
 
Table 1shows test results for some soil chemical properties from Akum and Mbei that 

weretestedattheInternationalInstituteForTropicalAgriculture(ITIA)andInstituteofAgricultura

l Research for Development (IRAD) Yaounde. The coefficient of variation wascalculated 

for the various properties. Soil samples were taken from market gardening fields,food crop 

plots and adjacent land, which was used as a control sample. 
 
Calculated coefficient of Variation (CV) of <25% was considered to have Low 

variation,while a calculated CV of   >50% was seen to have high variation and finally a 

calculatedCV ranging between 25-50%was considered to be moderate. From the calculated 

CV,Acidity/Alkalinity (PhH20 and Ph kci), Organic (g/kg) and Mat Org (g/kg) had 

calculatedCVs of 2.38%, 2.3% 1.47% and 1.47% respectively. Exchangeable acid (AI and 

AI +H(cmol/kg) had 0.00%, 0.00% respectively. These values lies below 25% indicating 

that thevariation in these propertities were insignificant. Total Nitrogen (N) had a calculated 

CV of26.80% indicating that this property had a moderate variation. 
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Table 1: Summary of soil test results and coefficient of variation 
 

Soil Chemical Properties Akum(

Market 

Gardening ) 

Mbei(

Food 

Crop) 

 

Adjace

nt Plot 

 
 

SD 

 
 

Mean 

StandardErro

rofthe 

Mean 

 
 

CV (%) 

Total Nitrogen (N) % 0.661 0.384 0.508 0.1387528 0.5176667 0.080108966 26.80 

Exchangeable calcium (Ca) cmol 

(+)kg-1 
 
2.64 

 
0.476 

 
4.31 

 
1.9222969 

 
2.4753333 

1.109838633  
77.65 

Magnesium (Mg) cmol (+)kg-1  
0.758 

 
0.185 

 
1.047 

 
8.6765028 

 
12.86 

5.009381227  
67.46 

Potassium (K) in cmol (+)kg-1  
15.17 

 
0.204 

 
0.799 

 
6.6400402 

 
11.743333 

3.833628997  
56.54 

Sodium (Na) cmol (+)kg-1  
0.032 

 
0.038 

 
0.066 

 
0.0181475 

 
0.0453333 

0.010477464  
40.03 

Phosphoricacid (PAss(mg/kg)Bray 

2 
 
13.398 

 
2.582 

 
44.01 

 
21.487824 

 
19.996667 

0.010477464  
107.45 

Exchangeable acid (AI*(cmol/kg) 0 0 0 0 0 0 0.00 

AI*+H (cmol/kg) 0 0 0 0 0 0 0.00 

Humidity %  
16.55 

 
4.71 

 
7.05 

 
6.2704492 

 
9.4366667 

3.620245534  
66.44 

Mat Org (g/kg) 52.892 53.927 54.443 0.7898399 53.754 0.456014279 1.47 
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Organic (g/kg)  
30.68 

 
31.28 

 
31.58 

 
0.4582576 

 
31.18 

0.264575149  
1.46 

Exchangeable bases T (CEC) 

(cmol/kg) 
 
62.428 

 
26.428 

 
27.503 

 
20.481338 

 
38.786333 

11.82490601  
52.80 

Acidity/Alkalinity Ph. (H2O)-1:5  
5.37 

 
5.63 

 
5.53 

 
0.1311488 

 
5.51 

0.075718795  
2.38 

PH(kci)-1:5  
4.22 

 
4.23 

 
4.4 

 
0.1011599 

 
4.2833333 

0.058404695  
2.36 

 

Source: ITIA, IRAD and Field Work 
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The other remaining chemical properties Exchangeable calcium (Ca), Magnesium (Mg), 

Potassium(K), Sodium (Na), Phosphoric Acid (P), Humidity and Exchangeable bases (CEC) had a 

highcalculatedCV,withPhosphoricacidhavingthehighest(107.45%)followedbyCawith77.65%,Mg 

67.46%, K 56.54%, CEC 52.80%, Humidity 66.44% and Na 40.03%. These values with 

highvariation indicate a great variation in soil chemical properties. Most of the properties have a 

highvariation indicating that there is a reduction in most of these properties which greatly declines 

soilfertility negatively. 
 
5.3.1 Total Nitrogen 

 
Nitrogen is an essential element in crop nutrition [19]. Mean values of nitrogen under 

marketgardening,foodcropandadjacentfarmlandsrangedfrom0.661to0.384%and0.508%respectively. 

The distribution of nitrogen is moderately variable in the area and it can be concludedthat as market 

gardening activities are intensified, the level of nitrogen increases. Hence marketgardening 

activities have no significantimpact on the level of total nitrogen in the soil.   It shouldbe noted that 

Nitrogen is exposed to more transformations than any other essential soil elementconsequqently, 

modern agriculture relies heavily on commercial N fertilizer to improve crop yields. 
 
5.3.2 Exchangeable Cations 

 
The range of calcium, magnesium and potassium observed under market gardening, food crop 

andadjacentfarmlandswere2.64kg,0.476kgand4.31kgforCa,0.758kg,0.185kgand1.047kgforMg 

,15.17kg, 0.204kg and 0.799 for K and 0.032kg, 0.038kg and 0.066kg) for Na. The mean values 

ofcalcium,magnesium,potassiumandSodiumobservedwere2.47,12.86,11.74and0.04kgrespectively.T

hemeanvaluesofPotassiumandSodiumwerehigherthanwasthecasewithMagnesiumandCalcium(Table

1).MglevelshaveslightlydecreasedinsoilsunderMarketgardening and food crop when compared to 

adjacent farmlands. 
 
From the results, it can be seen that the level of exchangeable Ca in the soil under market 

gardeningand food crop are lower than the adjacent land with 4.31kg. This is a clear indication of 

decliningsoil fertility as calcium and magnesium are clearly decreasing.Moreover, Exchangeable 

bases aremost present in soils with pH levels greater than 6.0 [19]. The loss of calcium and 

magnesium fromsoils in Santa can be attributed to the clearing down of forests for market 

gardening and food cropproduction. From the soil test analysis, it can be concluded that there is a 

decrease in the level ofexchangeable cations in the soil in Santa sub-division. 
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5.3.3 Available Phosphorus 
 
From table 1, the phosphoric acid under market gardening farmlands was 13.398kg, food 

cropfarmlands 2.582kgand adjacent farmland was 44.01kg. As unsustainable agricultural 

practicesbecomes more intensified, available P decreases indicating declining soil fertility. 
 
Generally, organic matter variations was low for market gardening and higher for food crop 

andadjacent plots. No significant difference was observed in the level of organic matter between 

thefarms andadjacent farmlands. Market gardening affectsnegatively the level of organic matter 

inthe soil in Santa sub-division. 
 
5.3.4 Cation Exchange Capacity 

 
The results shows that cation exchange capacity was higher under market gardening 

farmlands(62.428 cmol/kg) than under food crop farmlands (26.428 cmol/kg) and adjacent farmland 

27.503cmol/kg.ThevariationinthedistributionofCECwasmoderateforfoodcropandadjacentfarmlands. 

Thus, the high nutrient uptake of market gardening is responsible for the higher value ofCEC under 

market gardening sites. The pH of soil under market gardening was slightly lower thanthat of food 

crop and adjacent land. 
 
[20]opinedthatLong-termfertilizationresultsinadecreaseintotalorganicandbasiccationcontents, which 

has acidifying effect on the soil. An agricultural technician in Santa also added thatthe decrease in 

Total Nitrogen Content is greater with simple fertilizer treatments (N, P, or K)whereas basic cation 

contents and pH declines more in balanced fertilizer treatments (NPK). 
 
According to him, crop rotation exerts effects on chemical and microbial properties of the soil 

andResponses of maize to simple fertilizer applications are not beneficial in terms of yield returns. 

Hehowever suggested that judicious use of inorganic fertilizers may, in the long-term, maintain 

soilquality and productive capacity. 
 
The soil test results shows that as forest and land is being destroyed for agriculture in Santa, there 

isasignificantdeclineinavailablephosphorusandexchangeablecationsnotablyCaandMg.However, 

fertilisers have beeen used to supplement deficiencies observed, but   the decline cannotbe easily 

replenished because of the high demand of these soilnutrient by most cropsespeciallymarket 

gardening crops. Declining soil fertility remains a serious threat to farmers in Santa [21].compared 

British soil data over a fifty-year period and noted that significant reductions in the levelof mineral 

content is responsible for reduction in modern agricultural yields. The fight to increaseagricultural 

yields in Santa throughpoor farming practices havegreatly contributed in decliningsoil 
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fertility. In an atempt to improve crop yields, farmers have ended up degrading the already 

depletedsoils in Santa. 
 
The shift from hunter-gatherer societies to an agrarian way of life have drastically changed 

thecourseofhumanagriculturalactivitiesandhavealsoalteredthenaturalnutrientcyclingwithinsoils. 

Overgrazing and deforestation are the two most important factors affecting soil degradation inSanta. 

Nutrients found in soils are mostly loosed by leaching and losses from various forms oferosion 

(wind and water). Most agricultural activities in Santa often encourage soil fertility 

declineandsoildegradation.Soilisanon-renewableresourcewhichneedstobeconservedwithcaresothat 

the next generation can also benefit. Moreover, over cultivation of soil has loosened the 

soil,increasingsoilaerationandwaterinfiltration.Decliningsoilfertilityreducescropyieldsandconsequen

tlyaffectsfarmers.SoilfertilitydeclinenegativelyimpactsthecommunityofSantainthat their ability to 

meet up with food supply is limited. 
 
According to Moulin et al., [22] the use of synthetic pesticide are widely spread among 

differentfarms. He went further to add that mulching have a major impact on soil fauna abundance 

anddiversity.MostfarmersinSantausepesticideasameanstofightpestsanddiseaseswhichcancause a 

drop in crop yields. Yield and quality are central to sustainable vegetable production. If notproperly 

managed, pests and diseases can dramatically reduce crop yield and subsequent returns[23] 

. Moreover, mulching is a well-known practice in Santa where cover crops like beans and 

maizeremains on the surface of the soil. Mulching is also an indigenous adaptation measure to 

soildegradationinmostpartsofSantasub-division.Inlinewithstudiescarriedoutby[10],theconversion of 

natural forest and grazing land to farmland and eucalyptus plantation greatly affectednitrogen, 

phosphorus, and potassium concentrations at different topographic profiles in the NorthWest 

Region of Cameroon. This is clearly exhibited in Santa where natural forest has been cleareddown 

to make way for agricultural production while part of the landscape has been replaced byeucalyptus 

trees for commercial purposes. 
 
5.6 Conclusion and recommendations 

 
Agriculture is regarded as the backbone of the population of Santa sub-division. Over 80% of 

thepopulation directly depends on agriculture for their lives and livelihoods. Agricultural production 

islargely determined by soil fertility. However, in recent years, soil degradation has been the 

trendaround the world driven mainly by climate change and unsustainable agricultural practices. 

TheexpandingpopulationinSantahasacceleratedtheneedformorefoodtofeedthemanymoremouthsadde

dtothedivisioneveryyear.Unfortunately,thedesiresandefforttohappilyfeedthese 
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mouths has been cut short by the deterioration of the environment due to unsustainable 

agriculture.There is a rapid depletion of the soils as a result of unsustainable agricultural practices 

and systemssuch as the Ankara system, deforestation and bush burning. 
 
However, mono-causal explanations have offered incomplete, and sometimes misleading, 

accountsof why agriculture in Santa sub-division has become unsustainable. Evidence from Akum, 

NdzongandMbeihowever,suggeststhatagriculturalpracticeshaveramificationsonsoilhealth.Soilinfertil

ity have proven to be a major stumbling block to the growth of the agricultural sector inCameroon 

and Santa in particular. Specifically, the biophysical setting of Santa has changed overthe past years 

in ways that have severe implications for agricultural sustainability. Soil conditions,rainfall patterns, 

and forest use have all changed for the worse, making farmers in Santa sub-division exposed to 

declining productivity and poverty. The stubborn biophysical conditions in thisarea have also been 

aggravated by ineffective economic policies that encourage farmers in Santa touse natural resources 

in unsustainable ways. Despite the increasing use of agricultural and arableland, the indigenous 

population of Santa dwellers are no better economically now than they werebefore. Farmers in 

Santa have adopted some soil fertility management practices. There is however aneed to improve 

through training and supervision in order to get satisfactory results. 
 
Recommendations 

 
It is recommended that farmers should incorporate more environmentally friendly trees into 

theirfarm lands since scattered trees on farmlands improve soil fertility more. 
 
A soil’s cation exchange capacity (CEC) should be considered when determining the 

appropriaterates and timing of nutrient applications in a fertilizer program. In general, smaller 

amounts offertilizer, applied more often, are needed in low CEC soils to prevent leaching losses, 

while largeramounts may be applied less frequently in high CEC soils. 
 
Crop rotation is also an indigenous mechanism put in place by farmers in Santa to adapt to 

thedegrading environment. It involves carefulconsidered cropping sequences with or without 

fallow.Some pathogens tend to build up in the soil when the same crops are cultivated again and 

again. Tosave the soil from these adverse effects, crop rotation is practised. This helps to maintain 

andimprove soil fertility, prevent pests, weeds and soil borne diseases. 
 
It also conserves soil moisture from one season to another. Talking with a food crop farmer, 

headmitted that this practice has been successful as he cultivates maize, cocoyam and cassava 

whilerotatingthesecropsaftertwoorfouryears.Croprotationalsohelpsintheimprovementofsoil 
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structure and fertility in Santa. In some parts of Akum and Mbei, crops are alternated in two or 

threeyears. That is if maize is planted for two or three years, the field is used for the planting of 

cassavaor cocoyam. 
 
The population of Santa have also adopted soil management practices like using manure to 

improvesoil quality by improving soil aeration and water movement. Proper manure management 

andapplicationiscrucialinmanagingnutrientstooptimizecropproduction.Soundmanagementdecreases 

nutrient losses from surface runoff or leaching. Farmers have also reported in plantingcover crops 

which protects the soil, air and waterways. Cover crops utilize excess nitrogen in thesoil, effectively 

retaining nutrients for the next growing season while reducing nitrogen loss in theform of nitrous 

oxides. Legume cover crops fix nitrogen from the atmosphere potentially reducingthe nitrogen 

fertilizer application rate. Reduced soil tillage is another soil management 

techniqueemployedbyfarmersinSanta.Thispracticeimprovessoilstructureandfertility,anditalsoprovide

s protection against soil erosion. Besides organic and inorganic inputs, farming practicessuch as 

agroforestry constitute promising option for maintaining the stability of landscapes and soilsthat are 

subjected to human activities. Apart from pesticides, chemical fertilizers are also used 

toreplenishsoilfertility.Thepeopleusingchemicalfertilizersaregraduallyincreasingassoilconditions 

continue to deteriorate. 
 
Increased planting of perennial legumes in annual crop rotation act as a mitigation strategy for 

soildepletion. This is to promote the inclusion of short-term perennial legume stands in annual 

croprotations. Perennial cover of the soil surface can benefit the environment in several ways. 
 
RegardingtherapidsoildepletionastestedinthevillagesofAkumandMbeiwheretherehasbeena marked 

reduction in the chemical properties of the soils, the continuous cultivation of Irish, beansand maize 

within the same piece of land rapidly degrades the soils with time because there iscontinuous 

oxidation. It is therefore recommended that for these soils to regain their fertility,fallowing should 

be employed. 
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