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Foreword

This book examines production efficiency and economic benefits of
agricultural production, comparing both organic and conventional systems
with specific emphasis to some crops and animal production. Most of the
material in this book has been collected from already existing books of other
authors and essayists, as well as personal experience gained during the
author’s teaching career.

It dwells on the production systems with special emphas.. on some
vegetable crops as well as cattle and chicken breeding. Diseases and pest
outbreaks are looked into with a view of recommending the appropriate
methods of control. Definition of land and its uses are discussed. Factors
affecting soil formation and methods of replenishing lost nutrients are
enumerated in an attempt to educate students and farmers on the modern
techniques of retaining soil nutrients without environmental destruction.
Experiments conducted on soil to investigate the effects and factors affecting
nutrients mineralization have been described. Descriptions of forest trees
have been given to explain their roles in economic expansion. Methods of
planting, rules and regulations implemented by communities, states and
countries are also discussed.

This book critically reviews the effects of agricultural chemicals on soil
organisms and other agricultural practices. A case study for replacing
chemicals with ecologically sound alternatives and comments on how this
might be implemented, has been put forward. The framework for
considering these aspects emphasizes a normative, rather than an
extrapolative approach, and collaboration with nature to reach optimal
levels of productivity.

The major aspects of agricultural production are presented in 12
chapters. Chapter 1 reviews organic agricultural practices, and Chapters 2
and 3 focus on agricultural sustainability and factors affecting land tenure
systems and uses. Chapters 4 and 5 examine the effects of chemicals on
agricultural practice and pests and disease control. Chapters 6 and 7
present strategies of weed management and plant nutrients utilization.
Chapters 8 and 9 discuss agricultural mechanization and methods of
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vegelative propagation. Chaprer 10is 4 thowough guade b0 somea vegatable
prouction, while Chapter 11 emphasices strengths snd constraints in
tuketing organic Iruits. Chapler 12 porirays an overview of livestock
pl_'l_l-dl_l-:_'l'i1_1|:'|. A :_<-E'|_'|.,'|:|'..'|'|:E sechon s incloded 2t The end which Fln'r'.-':ldn:_':q
meaning ful recommendations on prodwcton practices and quality control
rricdleds for Lhe DoowcbLl < el moadors.

Alexandra Angela Ballatg



Preface

Organic farming is essentially an agricultural management practice that
avoids usage of pesticides, fertilizers produced synthetically, livestock feed
additive, etc. Organic farming is characterized by the use of crop rotation,
mulch materials, and composting materials. The foundation of organic
farming lies in the health of the soil. A fertile soil provides essential nutrients
to crop plants and helps support diverse and active biotic communities.
Strategic transitional methods that are required for the farmer to build up
crop nutrients in organic agriculture are crop rotations, animal and green
manures, and cover cropping systems. Cover crops maintain the nutrient
balance in the soil and on the other hand, promote biological pest control to
maintain soil balance and reduction of pest population and weeds.

Currently, organic agriculture is practised in almost all parts of the world,
and its share of agricultural land and farms is growing. The total organically
managed area as of 2004 is more than 24 million hectares world-wide. The
essence of organic growing is soil management and fertility maintenance.
Many farmers do not understand the phenomena behind organic
agriculture and soil. The primary goal of organic agriculture is to feed the
soil but not to feed the plant. The food given to the soil will nourish the plant
better than nutrients can.

Organic farmers have seized the opportunity provided by the potential
positive qualities of organic products. For many farmers, the primary reason
for switching to organic production systems is to improve (1) the process
and quality of food produced, and (2) practices involved (Vaarst et al., 2004).
Private and organic researchers support farmers’ aspirations in many
countries, and advisory organizations combine the farmers’ objectives with
the overall organic goals in a close-knit circle of shared interests and
ambitions (Vaarst and Hovi, 2004).

With the current development of organic certification and legislation,
(Organic Standards), the control of quality produce has shifted from farmers
and producers to certification bodies and to the legislatives. It has been
suggested that the development of goals and principles has also shifted from
farmers, with the onus being well informed to the consumers (Lockeretz and
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Lund, 2003). Farmers are expected to focus more on process quality as the
primary consumers” interest is product quality. Several surveys revealed
that consumers have some interest in process issues, as this calls for hazard
analytical for critical control point (HACCP).

Biodynamic agriculture was the first ecological farming system which
arose from the effect of commercial fertilizers. Yet it remains largely
unknown to the modern farmers and land-grant university systems.
However, the contribution of biodynamics to organic agriculture is
significant (Diver, 1999).

When the development of organic agriculture began, it was Rudolf
Steiner, an Austrian Scientist and a philosopher, who understood the need
for naturalness in agricultural production. He put forward a theory that was
adopted by H. Pfeiffer at the end of the 1920s in Germany, Switzerland,
Denmark, England and Netherlands; he is acknowledged as the initiator of
biodynamic farming.

Currently, the organic movement is represented commercially by Demeter
in Germany and other countries. However, it differs from several other
movements in today’s world and in a certain degree of idealism, a
philosophical twist, as well as specific cropping methods, linking
agricultural activities to the lunar and astral cycles.

At the end of the World War I1 (1940s), this movement led to formation of
“The Soil Association” in England. The Soil Association (based on the
theory of Sir Albert Howard in 1940), carries out research and development.
(Viandes, 1999).

In 1930, the Swiss politician H. Miiller gave impetus fo this new
movement. His objectives were directed at the economic, social and political
concern as they envisioned autarchy of the farmer, and towards more direct
and less cluttered connections between the production and consumption
stages (Viandes, 1999). Austrian doctor Hans Peter Rush also adapted this
idea and incorporated it in a manner which was based on maximum
utilization of renewable resources in 1930s.

In the 1950s, the expansion and dual polarity of organic agriculture
began to spread. It finally called for organic farming, which later started in
France. Since the beginning of the organic movement in the 1950s,
consumers have become aware of the constant growth regarding food and
its effect on human health. In 1968, the ideological upheaval in France and
growing sensitivity to ecological issues started spreading. This has now
spread to the whole of Europe. Besides, EU’s regulations stipulate that from
2012 the use of chemical substances (in poultry) will not be allowed in the
European Union. The social and cultural context and general propagation
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of s s alse exeched o stoong woflwence throwghowt many steps in e
davelopmant of organic farming in today's prod welion systenns.

I the 19705, prole-t movemernts and aliernative lite siyles of argane
Facrmine bl t0 g definite changs in e farming pricticws, resulting in oew
ideas. and significant sociologcal Transforanations.
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benetited beony an additional boost due to the oil crisis of 173 1t was the
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Agricultural Practices

Chaptat

Chriranic wgricwlbure by definition is referved, to a5 2 “oatural production
managernend systam which promobed and enbaness biediversiby, sail
brclogizal activities and biclogical opcles” The produchion s based on
mitiiimal wse of nif-farmtinputs and grod management practices Lhal resdone,
maintain, or enhance scological biarmony, The main goal of urganic
aprcultuce iy bo optimize prod wctivity of inlerdependent conmwnities of
sl life, pHants, anwals anl people weith thee use of syntbeelic ekemgenils. The
term “organic”, as Jdefined by law, is "natural” and "eco-friendly”. host
“nanural” producks do not conkain symthetic prodocts. but may hivee bean
(rroduced enmventiowally [using sy ndledic substances).

From ancient Hmowes, organic agricalture s regarded as the most
traditional farm ol agricularal manageaiont system in the univorse.
Farming without meage of petrolewme based chemizals (fertuzeers and,
pesticidest was the 2nle option bor farmers until the World ¥War (1L The war
Bcughl with o fechnalegies that wen: wseial for sproulbucal preoduction
ithe wse of anmueninn jitcate fertilies). The ergamoplospliaie ferve gos
produettrab His shisge led 1o he developmicod of poweeriy] wescticades Lhat
were used in the eradication nf insects after the end of the World W 1L The
sigmbeint oo onemic benefits of agrioaltuce, as well as the crewrcmnental
and sncial detrionedts, resulted inthe slvaneement af this fechnique.

Urpgranic igraicalbare, thueefone, sevks o atiliee advanoes thatcamasbently
yiold bonedits inow vatiotios of cenps, avop rolatian. muolehing, technologies;
e @ Fpcpeent m.,u;]'lir'u_']'_!,-] Lﬂunﬂ;; Hhigsas pq:rjudj_, soed has discarded e
meathods that kad te negative impacts on sociely and environment.

Frue 4o tbwe ol verse elfects of wxing synthetic feriloers aod pesticides,
aryRe fermers prefer wtilizivg crap retabions, cover crops. aed refreal-based
pradiecds S endgerrelor digd enadnce soll ferhilidy, Corrently, Garmers el on
biological, cultural and physical metheds 10 limit pest exspansion and
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increase populations of beneficial insects on their farms. Genetically
modified organisms (GMOs) constitute synthetic inputs and pose unknown
risks to both crops and animal production. Presently, GMOs such as
herbicide-resistant seeds, plants, and product ingredients, like GM-lecithin,
are disallowed in organic agriculture.

1.1 FACTORS

Organic Products Consumption

Several statistical analyses have proved that worldwide consumption of
organic products has experienced a significant growth over the years, and
most of the increase in global consumption has been fueled by consumers’
demand for GMO-free products. As a result of banning GMOs in organic
production and processing, the crops and livestock have been classified as
GMO- free at the marketplaces. This has evinced keen interest by consumers
in organic production. In Europe (Netherlands and Scandinavia) and other
parts of the world, consumers are demanding organic products because of
their naturalness. Numerous publications have shown that 2% of total
German farmland, 4% of Italian farmland, 10% of Austrian farmland,
respectively is managed organically. Though, the higher demand for
organic consumption in Europe is Germany. Prince Charles of Great Britain
has also developed a model of an organic farm, and established a system of
government support for transitional organic farmers. Major supermarket
chains and restaurants in Europe offer a wide variety of organic products for
sale in the market, and on their menus (Delate, 2005) to combat competition.

1.2 THE IDEAL OF PHILOSOPHERS IN ORGANIC
AGRICULTURE INPUTS

The basic purpose of using natural elements in organic agriculture is
attributed to the protection of environment, concern for the economy and
food safety. Organic producers differ in their methods adapted to achieve the
idea systems. Some organic farmers entirely neglect external inputs and
concentrate on native biological insect controls on their farms by conserving
beneficial insects” food and nesting sites, instead of importing natural
pesticides. They create compost on the farms for fertilization needs. Others
do not make a distinction in inputs, and rely on imported inputs for soil
fertility and pest management. Organic farming seeks to eliminate any
chemical substance not in compliance with the rules and regulations of
organic farming practices. They rely mainly on products produced on farms.
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1.3 ORGANIC MOTIVATION

The metivation for organic preduction is based on economic ennsideration,
froml sadety aped environmental concemns. It is essental that all organic
farmers ayoid the use of symthetic chemdicals in their Beming systems, i they
are ¢ pecled o sell their product s “ooganis ™. Philnseplers amaong vrgac
farmuers regard arganic farming as the bestmetbod of producing crops and
anicrials, and as the onst ideal managemean] methind i farpuig systens.
Chrganie farmmers span the spectrum from those who completaly eschew
extermalinputs and creaie on-Farm soueces of cormpast for fechilization ard
encoTigs B activary of haneficial insects thoowgh aomsareation v tood and
nesling sites, (ot farmears who impor theie fertility and pest Tnanagernant
inpuls The philcsophy of " impur subsatnten” wdscnedited By many bing:
tima advocates of organic agriculiare. A muly sustainakla mathod of organic
faremisg would b b seck alimin hom, o8 far as possibile, of egtermal inputs
{Dalate, 21HI5)

-4 MECESZITY IN ORGAMNIC FARMING

Crrganic renducts w51 e certified as “aganic™, a0 as to ansame farmers dn
not use substances prohibited acconding 10 organikc regulations. Farmears
growing otgane crops snd raising ongsme animals must Pl s set of
prescribed practicss thatinclude avoidance of symtfwetic chemicals in crops
and lwestnek production, and i dhe rvarudact ure of provessed products.
Uhrmanic certification agennies have heen esmblished in different packs nf the
wotld b educate farmars and to deal witl eequited elements needed in
organmic presluction, The corbficativn bodies rarge fom stage bo thind party
cartificatyon agencies, Some of the certitication bodees in Europe include
AMAR, IMC, DMameter, Theland, Codex Alimetanug, Associmzons pel
Bivapricoop and Assocazone per I Agricoltura biedinanca { AlAR). The
Inlginallonal Fedecation for Chrgamie Movemen (ITRAM) is also a
certiftcation By reprasenting and vertifying rganic produors worldwide.
Slales i ke Tintcg the right bocst op weel l-definad anganic standards b
suit organic pooducticn, but the standards must mest the okt boms|
puidehites so that e oreanic pomduce can be exported 1o othet countries
whiere they are in demand “Lha skendards set by states must spacifically
spall cut penalligs for producers falsaly wdenlibying their products s
“rrganic”. The Law must alsoe allow povate corfification bndags tn operate.
bore information on crganic agricullure and oeganizations can be found on
ke I'lullln;,Tl-a.gcIi'.'fl!p.',-:?:l-'.ll.{l.'..::rg.um'n; L e neds

The rules set by states or countries should inclade a clawse, whereby all
Farctwets, whoms gross moome frogn coganic sales is owge than TSE 5 000 pee
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yaar, in convarsion to the couniny’s cumency, must be certified ag “neganic
Farirwers™ dhepugh an acersdited apeicy. The small seale producors ar
alloveced pe peceive the benctits of premiom prices (provided prodwce iz
raiged nrganically] while av mdung ceetifacation fees. Howen e, farmens sy
encauraged loain a cvetifdng associnben inoordor be participate in the
beneditz of shating information anong members.

1.5 CERTIFICATION REGUIREMENTS

T s prcduct as “orgacic ™, tinost beeaised vn o free fooon synthaetic
chernicals (any fertihzers, hetbicides, insecticid es ar fungicides] and inpuis.
Mo CAO showld be allowend o the raisang of omps and Tivieswock
According tathe regulatory system, conventional and organic Helds canbe
Incaten] gm the same Fare, but spoces) cere, meloding a borcder of 30 in
batrween arganic and convantional fields is nacessany in mixed oparations.
Oly testurally-occu g malerialzars allnwead in prolucion and processiop
uperations and all reatments must be noted in the farm recosds

Crverse <rop rotation plan b extremely essantial as it protects coops
spamne pests and supperks the cecycling of soil owatrivots, teeretsy keeping
thue s0il biolegically active and rich in organic matier. The rotatioen shouhd
ot b otz Fur more tham four vt ob s £ vears and tee cnopes should e in
rowvs. The sane row <R Must ot be grown in consacutive years on the
samn vl Tegrumies such as alfalfa, red clover, berseem chover, and hairy
veteh, aloma ar in combination with small grains like wheat, oats, or harley
are recimimendad ba be rolateid wadh rowe crops like com, sovbeans,
amaranth, and vegrtables, s oas to ensuore 2 healthyr syshom. IF is g
recouruendsd that hachiculiueal anmps De rodated with legununous covar
crops at least once cvery Five vears Othor practioes are specifically
disallowed in organic production in mosl rogulations The use of
“blosolds™ or sewage sludge s oot encouraged as b may resull (n
wiidesirable bacteria and heavy metal contamination. Farmeres showld be
aowitt L e theat oread a bed promdvets are prooh foled s oseof the harmntual
elements that ooour in irradiabed substances. They should alse e well
rersed with products sl o organic coupping systems and animal
production, in order to be fully classitied as “arganic” producers.

Like olher livealock, orgame livestoark, nmst be fed with T005- omganic
toond o feed i thaic production unit Synthetic hormomes ardd oty cics are
strctly digeaunsged in argamc Livestock pencdduchon. However, e natural
bactcria proscolb in vaccinalions are permissible in orgame livestock
production and instead, swathetic parasilicidos ave prohibited. Crganic
facmers showld sely un natural parasiticides Ike diatamacecus earth.
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IParchasing pamsitedfee skack. and providing access b ampla pastura,
water, and nuiritional Feed should be allowad For healthy organic livesiock
pn‘:-l.]ui."li-f‘.lﬁ {Thebale, EI.'I{I'E} It iz hil:‘;hi}' et For hivestock o b
provided with aooess b pashure inorder be be cortified “organic”. Allemative
health therapnes swch asbotanical rerocdes and manipalabing beclyraleges

should be used by organic bivestuck producers,

|- TRADE IN ORGANIC FOOD

Trade inorganic food diffees fram ather food commod ity neqwenrks broaase
of Ihe naad fororeanic cartification. Certificafomof arganic produca seithin
the Eurapean LUninn, whether prodoced domestically ov iognrted, iz
mpulated by Regalanon (EBC) 308340 Barrctt ot al, 302} This regulation
came into fawe im 1991 with the aim of protecting consumncrs, and
harmumizing pracucers with the definition of ‘organdc” prodwebon amueng
EU member states. This provides the legal tranework: bor acoroditing private
sl oerh Fication bosdies [Wh e angd Yyuased, 2001

1tis mundanry fur organic certifcation bodies: ol the oguiremens of
the Euraopean karm 43FEE This norm was incorprrated as an amendnnent
b the ELT organie lessiamon, and specibes reguirerment: foe thand -parky
arganizalions wha operate cerlificratlon systems (Marian and Felipe, 2004].

Exports of organic pooducts foom third countries inbe ther EL macket, a3
indicated under Ariicle 1 of EU regulalion 29253, have 10 meet bwo
aptians (Barret of ab, 2321 Tirstly, the exporting countey should e
recognized as having equivalcnt standards 1o the EU' rogulabions with
regard o agricdlbaral production, poocessing. docomentadion and
inspection. Seoondly, if approval 35 granted, the couney will be added to the
Liml cof Thisrd Countries {anian and Fehpe, 2004]. Careently, there aoeonly
sy oountrics oecugmized under Begaladon (BEC) 2068 /91 Acdicle 1101)
Annex (EBEC)94/92. Argentina, Australia, Crech Republic, Hungary, Lirael,
Switeerlind and Mew Zealand (Barrat atal, 2KE)

1.7 MARKETIMNG

Cheet the lasl lea vears, here b s been icieased awareness n tdganic taod
percalue aned its micketing by mainstream oetaibens {Bacrest etal. 2(02). As a
conseguence of the recent food salsty, crosurmers 3re enguinng about the
merds el in pooducing vrganic ko aod matketing, which bas resulied
in increasad worldwide demand forarganic peeducts. Bn Encope, the trade
af arganic pendaets bag sipeaficantly inceeased in tlee eeent vears (Marjan
and Felipe, K, Barratt et al. {20021, stakes that the global marker for
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o anic presiucts iz estmated ot LRSS 11 billion, the sguivalant of 2% of the
Iotal world food market. Crrganic imports from developing countries are
werth aboyt 1155 5000 mil hon {aconeding 40 ITED. V99T, Blow Beeld, 1909,
Robins et al.. 2000). Europais the leading and largest vorld organic markoet
wilh an estimated shace of USE 5 Billion i P97 (Willer and Yoszed, 0000
Curmenty, the most important aorganic products within the EL macket ace
vegetables, fruits, potateas, milk proeduct and careals (Micholson et al |,
TG0},

Supermarkets in the UK, lor example, are currently boosting the range-of
urganic products in ther stoces and investing heavily in adverlising and
promotion of organic food (Barrett at al., 2002}, Presantly, =ale of 70% of all
argamy frits and vegeables are retited threnigh supermarkets (FAO, TTC
and CTA, 2000) It is extremely necessary for organic producens in
develaping connites lo dmrrease their produce, keeping in viewr the long-
term environmental benetits of organic farming.



Basic Concepts for
Sustainable Agriculture and

" Rural Development Chapta:

The World Commission oo Envirnament sed Development ander the
Linated boabioms bas irawn attention b the challenge of popuiation graowth
over the vears, which is cuceently affecting food avadability for world
comsumption. The conclusion of the world summat on sustamable
d-welnpment held in [ohannesburg, inSouth Adfrica in 2002, recommended
that S{r.']l:Eﬂ'ie::. shomadd bee Forrnylates] For soskainahle Bond :_c.en:'uril;_ll-' arl
envicoomental conservation of natural resources, so as to meet the food
tegquiremenls of the present and fulure prigrelation grmsth. laan attempl o
mitigate the coratraints currently faced by prod weets amd cowvsuneers, the
Ellussingg plan ol aclky was puk forsarnd:

4 Mooy nfachiony shoold by im plemenbed for systainable developmend.

# There shivald e aclju strosails aryagncwlboca | pricduaction, ovinwmsenr
Lal management and roacrsecemoroie policy ab ol naliooal ard
imeenalional lewvels.

# There showld be a oecessity Lo create Conditee for suslainable
agrivulture atvd eural deselpaienl.

The major s of sustainable agricultuee and the promotion of earal
developrnent shild be o inciease food prrodcton na sostainable mannee
wikh e mlendivn afenbivncing focdd secumty and enviroronenkal prodecton
The attainment of this sk will inveve educational initiatives, atilizaten uf
aonritlie inceitives and developrment of appropriate ard now technnlogies,
thus ensuring stabke supplies of adequate food, havving acoess b thase
vulnerable geoups o whom tha pradus s were supplied foe marketing, and
incime generation B the rumal peaple o alleviate pewerty

Sustainable agricultuce is gemerally asaocialed swith the need for
ap:'ri-'.'uitu cal pr..'lci'j-:_'n:s o b ecomamics |_|_}' vightle b mect human
e remenils, 1o be ensingn me ntally presitive, sed tamprove the quality of
lile. The obyective of sustasinoability can be met ina number of ways.
Sustainable agticeMure is nob affibated W any particular techoological
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practice, hut is the exclusive domain of crganic farming The salient feabutes
of sustairalde s griculiune ave i adaplalal ity and Bexibaliby coer a ];wri._ul of
tirme b responil o the demamds fae focal and fbre. Sactainabilite belps to
protoclsol quality and iroprova Bend availability.

2.1 HKEY CHALLENGES TO AGRICULTURAL 5YSTEMS

Agrlmﬂhne A MLk LT Farapk comimb icmes: ‘|'-:_1-.-'.':|,r41-_~;.,lﬂ.;li|'||r||!;|'I MeXiThm
advancament of a country when given moTa attention It s theowgh e
agricultural secher thit mast of thee cucal poor indeveloping countries deeive
their incame and daily meals Az organic agricullure dopends heavily on
Mardura] ermsyarees. 1k Bloensce contnbo bes been '.-'1:|'|_:-'r'|1|'||."|'|‘|.:||_:_~11.|:_~.'|;.'||_1'|.._:||;|i_|i_|_"5,'
Howewver, to atkin the bost results from farming, producers should
undersitand the fellowing key Challenges:

1.1.1 Eradicating Poverty and Hunger

The best weay in which the international development conmunity bas tricd
bt IR L woith Ehwe F’:llr]i{il.j"a 1o .!lf_“hi-:"".-'i.r'lg THIviTTY reduchiyr over the |.'l..'|Hl
sdecade has beon theough the netions of good governance and social capital
[Won'ld Bank, 2001 3. Canod povarmeg i e 4 2 ssocaled wilth Ehe accoantability
anel responsivences of political systems, W be achieved 1hrough relarms
such as denmi ratic decontralizalivnm, T achievd this aim, agriculture should
gtk Lie coeglectedd, as foond proocduaction is essential for corcswrnpstion, expont
and income generation brbowst the country'seconnmy.

It was eslintabed Tou The Ulonked Moeations thal the world paopalatu living
on less than LSE 1 per day 12 12 billion people It was addrbomally
ﬁuppﬂrfqd Haal 1hy weerrled 'p-:_1pu|:|¢|1|_:-:|1 ||.'-.-'i:|'|1__'l carw ez B 1154 2 pu=r .:L=n.- iz
about 7, Currently, about 8N million prople veorldseide go hunggey cach
dﬂ_‘,‘{lula_lr-'ﬁ'hi{h ap |'lr|_:-1-:i|1||:| |:|."'|_-|-' T2 caf Hhe Har Fll_u,lplr‘- acc fram dl."'.-'l:"h:.'lF"i ng
countTics and mvast of thern live im rucal accas, where they depered ety an
apraoul bk for Qe Tiveli hood. The reduction of pracesty and hwnger inbath
rucal armd urban ercas will depend on sustainable develupament of
dgruliuce. To achieve these goals, Hherd okt be promotion of pro-poesar
peLTenlic grwweth in proponion be the populistion goow bl rates, This will
HXJWINE Talsing agricultural productivity, integrating agricultune intu Tucal
aral internadional markets and creatmg peedociive oo- and off-farm
£mn cyment for the roral dwasllars,

2. 1.2 Promoting Gender Equality and Women
Empdwerme nt

Sewers] nscireclvs have drawn the attention of the world 1o the fact that
women ate Tesponsible for half nf the sworld’s food prmhlcﬁnn. T weian
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estirnabed Ihal fenale warkers evnbrbate helwesn A1 8% af the forsl
produced in developing countries, Women predominantly octapy the
labrur forces. Their specialized kowew led g eon menebic respunees also makies
Hhamn essental custoadiong of Biodiversitr For food ond agnculture
1erever, women's fundamental conteibution is continoally amder-
appreclatel and vmler-suppocted, and iz often adversely affected by
prevailing vconomic policics and other developmental conditions. These
CabcLsEa neEs mnsk be rasersad Ak sustaimable rueal developmanl Mroaggeh
i b caneat be achicyved without the full parvicipationofwomen

2.1.3 Achieving Environmential Sostainabilicy

The nateeral resgamce base of suibalde Taanl witer. foresls, and bicalivessity
lirgrly determines tbw potendal of agriculiece These resouncy eodowments
Bave a mapwy inflluetce one Tonman aobvekees an agrocdlloe. Hisgorleally,
g rculbuce wis belicved o responed only to the oeed of maan for fucod. bur it
was latar undarstood to cesprand o pevanly rednctinn, Mow (1 saeks o
s e s]y e e mple chpectieces of peacerty reducbon, fegnl sscymity.
ard environmental sustainabiity.

Pt o boe Lamal suikable for agricutune isal nead y being vsed as Barnlapads.
Ihcreforo, mceting currend and fulura fond requiretnents will ooed rapid
tncregse g precdackoatys otherwise, owill pesult a0 an nadesrable
capansion ono fragile and mavginal lands. 7bere is widcspread concocm
thal deforeatation and lard degralatiom arg seversly dopmmslunmg the
poentiil of erosystems The main cavses of these conditioos g veell ey ond
agrcnllure; agricullure Joes play a pole when pedicles are inappropriate,
unustainmable wericultural proctioes are used and pooperts rightes ae
Insecura.

Bicwlivorsiny supports the production of an scosystem™ goods wnd
zary ices essettial bvr fife as well az many culiwral values. Impraving crops,
livestork and foeds; sml fecilits and contoolliog prsts amd diseqses often
depend on these reznurces, Rowoyer, increasing pu:r]:-ulnti-:nn (L far T L8
dedizrestation, amd unsustoinable agricultaral prictices are coninbubing te
dagradation of these “life insuranca policies.”

2. 1.4 Promaoting Human Health and Education

Gerwmd Feima It aned eddLication ace twa premeuisibes e sustainable davelop.
ment, and dgriculture contributes to these aspects both in prsibive and
ki ve forme.

Adequate nutrition js indispensable for attaining good health An
adequabe suprpdy ol foand (5 8 key eterrpimaot of adequate mutritione. Thas
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factor alona can deasfically redwra malnutrition in adwules aod dwldeens, ared
A Hie bidtTn wsyglit of diw bom babivs, bimproving incomes, outrition
and provision of seeds Bor agricurural productivity can help prevent the
evrele of prassing anal i beitiaa frgm coeg geaecatu beoomdher. Savings from
apriculiure provide mean: of education for lacmers” children

Agriculboral praclices. na drubt, may Iuve a aegative carrelation an
human bealth and education For example, overesposing adults and
cluildren 1o dangerows chemicals and havnful iovmns of farm innplennents an
torpls may affecl child sk in bl the Family and comerenzial soemacio. In
additing ta exposure W dangerous chenticals, childien may suifer Tong
wurking bours, Jack of scoess o educatioo, very Tow or o pave, ooad injuny
due to heavy lwads and dangersus machinery, as previnusly mentioned. 1f
children mus wark 10 soppor themselees, By shonld beassistad and anly
with propgrammes that reduce the pheysical risks they face, bot also with
lersure Hime, fexible schncling, and ateactivepayawat.

2.1.5 Waler

Waber iz an indisprnsable cesouroe for agricwltuce and biss plsed apivotal
rale o the development of this sactor. I is also scarce and unevenly
distributed Eoth regivnally and amon certain marginalized. populativns,
paprecially indevelop ing countries. Agriculiore is the largest user of water,
acconbing For abonk T 75% of the wotal fresheearer withdrawal globalle,
and batwean 83-85Y, in developing countTies. Currently, water used bor
::grll_'l:l'llu'rl._' AL 1k T s s bssinakb b bz o Rt sty Jnd Lompetibicn
for nua by other sectors such as human consumpton, health, sanitation, and
variows industeies. As o result, many inngeahons 1 mprove water use
efficiency aoe bring tried, and others such as more water cfficient coops ane
alsn e ded.

Wrberr, by definition, is very vital for all living organisms. In plaots, it
serves a1 a mineral digsalvert and a wmedoom Eor oo nenls absoption. 1t
helps in numients mnsporation, regulates plant and sm] femperatuce,
keeps plant cells largid and gives thems thew naboral shape and support. [t
absu plays o gt nole in plants Fosed senthesds Ao resulr, lanae quantities of
watar are needed 1o satisty pland requirements.

Coni | weaderr 15 ol assgbend it Bhpes |nr||j|_'t-1' by pos ..i-:_'l_'-:_‘1r4.]i|'|g 121 [hk_insanmi,
L), Waker may appearin the Fownn of oravity [g.ravitatiunaJ wraber] wlneh
15 helk] ot Aeld |:_'E|._|.'h.1|:_'i+_-|-' lenres]. T4 is l|:|5l|:|::f|_'.-' skl i B omaeo i |J":‘|I:"EE|1|'|:IB l'r'.']:rE
of waterafocts pleret prow e erd caeses poaracknlicn that roshog by ronds eod seil
s ygardsrsatEgen (0oh (s movenst s indhe fomn of gravity and miy o
e leaching of sodl nutrients. Capillany water is stored in mosdivam puces and
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fanigie] Esetwe e v pacity o hyol coscopic or the wildng points. It usoally
follows o How micwvermnent from hgher concentrated regions to Iower
concentrated reginns Hyd roscopic waker 5 asually at thecquilibroom lovel.
It is fou ol in byl rogcopic coefticient LEis ror a liquidl, burusually movesin
the formn of wapour.

It s eocrpgniiosd that the absorption of weaber oooars ko the furmn of csmosis
which involves the moverent from higher regions o lower rogion
concendratice. 1w roeommendlel fatb Fackbeer meseacch be conodacked o
mvestiga toif thne is any other termn i which water is absorbed by plants.

2.1.¢ Forestry

Facests by hagtorically provided sheleer, food, fuel, mediouaess, aned
building material: tor both man and animals SAore cecently, forests hava
becoane sources for nesy gods apd services such as phannaceubicals, raw
materials, mecreation, and carbon soquestration. Howoweer, forissts now covar
only 247 of fhe world’s Jond surface and a net loss occur In developing
conntries, Thore are oo simple answers to deforestaton, but deweloping
sustainable agricultural systeans will help ensure that fovests continue o
prwide bt drad itioosl and new gools aod services.

Farealry, by i1s nalure and Lisatinn, is rurally basad and consarvative
CAsmal, 1495). T is clefinmad as thoe stucly sel miarpeemeent of fareshs and teaele
vesources Foreat industries that are spawned have become succeschual,
E!ll'lll.'luli_"l'flll Aarmd sl nank. Fopesis :~‘:|,||:’!I|:’EI|_',.' n i:l'n:l111'_|"_\-'"5 ol T pl‘-:_‘l-:‘.lu-f_‘H
abtained from forest such as wood is wead for clothing and book
wdirulactu Fiong,. Wond prooducis aee magar espnet sbems for sooee courdries in
Africa. as they gomceabe fereign exchange and e boost the countre’s
LMoY,

The prolicy on the future of forestey must continue, retonly 1o fester and
ercourage Dndusdines that play a vilal vale o a coantey s eovemreny but alao be
vosuce bt fonestoe, bitbwerto almose ceclosive, is browgln o people woa
WaTner $t as toenhance theicquality ot lite as a reswlt of reconstruction and
clivolopneent progeamams.

Uhe plicy om Forestry shaould e Basedd o the comnon vesion af acheiing
naticnal benelits. Laws should be entorced on forestecplod tation in order to
ardd mesuse of the resources Laws con belp bong haemoany in the
relationships babwioen the ditferenl elements thal lay claimes fo Berestland
and s'arce wiker PLmTFIL LS, and brinﬁ 1_*-:‘:|1:||I:}- jaapyg Pt albecationm. Forcsi
laws help preserve flora and rauna and the naboral environments as people
ard: otk lead fnem barvestng froarm cerbain fonests.

Enveironmental concems regarding torestry enwerged from the awd-138
century in South Africa. This was focused on the rooligical and hed rological
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effects of fine hazardy, and e need 10oomserve Diwests fora greaier nflue e
af theic prodwcts bivve become imperative. expocinlly as a spurce of income
for a crsantry.

Cantraversy abrout the effirls of affg rosBatadn g wiaber EIJFIFIH{'-E. startad in
tha garly 1920, and it still ramains unreealved This has resulted in great
entiten] oo afforestation dhad bag beem applied aver thue voars imest Afrcan
countricé From analyzes and results of demonsteations, anly 2 small
petcentage of langd iy afforgsted in Afvica. Thiz has led to abn inlbense
contpoverey about the broader environmenta] impacts of forcstland, and not
juat the eflect on wates alpne.

Irc i roaksbeell, o noew bonest policy st be addoeesed by the people in
African cowntries, in ander to meet it benefits and demands and generate
Fomeigrn s ha gL esaTnnigs,

(al Fundamental Chatlenges lo African Forests

[Lea research corndicted o Afcican furests, it was dbserved that Lhae isa Id
ol negligence in the proper management practices of fenest prodwcts and
Leny kezcru i ces. The andp-peapraa by ma nage men b, owsvet, mdy canlinue to
POSE i beTHS cakasrop he Vo ity expansion if a change is not implementel, 1t
is imperative to find a solutiomn fhad would reandve thesa problams in ander b
promute suskaita ble fomest nesourees, Kecopmicing bt nole of furesks meen-
nomic development, consarvation of Woelogical resruroas, and maintenarnee
uf n;|+ur.als}r3tpms T |"|1g|"|]1.,-' impirabve. Dgwvirmnmrn b, pl.‘ll.'alt-'" v bW aTLd
ritizans should ba aware of the impoctance of forests and their cesources.
Citizens and individuals should be acouainged with e fatd acental chal-
lenges faced by countrics and meaningful recommeondatioes should be
vraplomental with o vies wergiving the problems for Further advancement.
In most countrics, there are three basic challenges faced, The challevges
i lude.

9 Prevention of wagteful deforestation and forest dagradation of
tropical diry foreats theouagh. (ap corpectiom of distortioned polwies;
and [b) comastation and sustainable nee.

4 Rovitalization of the wood indostoy b enhaner efficieney sbd
comnprlitiveness.

& Augmentation of the reseurce base through troe plantng and
megcncreton.

ib} Foreat Zones mAfrica

Fareat vegobabion o5 ng0a 1y founcd g reas whierg (hees s abundant rngall
and the humidity at 2% am ranges betwean P& borest Zones. are
Basically divided wila Fuur major parts in Woest AfFnca. The 2ones includ:
fresh water sweamp, mangrove swamp, rain forest and vavannat.
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1. Fresh Water Swamp

Thas fressh weaker swamp is mainly found behind mangrowe swamps. The
annual ralrdall Fanges froom 25900 by appoosicately 2 0HH mm. The land oy
be seasonally Hooded by muvers whenthe temperature rises above 12°C The
relative humidity range s betwoen T-75% at 9 am.

Z. Mangrove Swamp

Thar mangrave swspnp svvrees maoce cun Hhao e inand areas In West
Africa, the coast of Luines, Siarra Leone, Migeria and Liberia ace usnally
under the ilyenee af sou bbbt trade wipnds. Thye W ST rantall in theese
regions iz over 3000 ovon. The vaarly tempetature is jusl 2232 However,
Akinsanmi (194 poiptsd out that the dianly feasnperabane ranges is wswally
higher than the annual termperature range. The ralative tempearanies is Jagh
ansd Telps in protecling excessive evaporbeanspicabion. Shock, ced and white
MANErIVvES iTetrs with prop reats and raifia palmace found in this zooe. The
apirmals Terord in Lhis amey Ioclude Crocodiles, bueds, (Lih, spakes and
rodents.

3. Rain Farest

Thay zone sleebches 1hoough Gherns, Sierra Leone, and Migeria o (e
southewstern bormder upto the Cameroon Bouwntain, The animals found bee
wclude monkeys, grass cullers, »nails, anlelopes, deers, porcupines and
warthage Thee planis include cubber, oo nuk toees, palm boess, voco, and
timbar such as obeche {triplochiton selecoxlon), abony (Dévspyrss sppl. teak
(ectima grandes], i mka{ehlaeophorm) ard mahagasny (khava grandifnlia)

4, Savannah Fane

This zone can be divided into Cuinea savannah, Sudan savannah and
Sahel wavamnad. The Guinea savanna vomagres s laoge acea i Wesl alrica,
It stretches froon southern Senegal, covering 7% of the tobal area from
Teuimea tr Ghana, with the centre lacated 1 Migeria. s vegatabon is
adentificd by tall grasses and shoect trees. Its annual ronfall vanges fenm
1,5 oo o the sovath and abowt LOHH] caen i the nioeth, (A k insanma. 19,
[ ey higs abet Fona e dosas months of dey season apd s« b0 eighit anonths
of cain.

The Sudan savanmah i fpusd i the noethern part cof the Suinea
gavannah. [t spans from West A fica through Sanegal. to northern Nigeria. I+
haaaraonal paanfalbof ataoat S rm spoead over a period of theee to fou
munths Uhe relative humiclity is vswatly low while the sern perabuceis high
The vegetation rontaing -easonal shoel gran-es and wild imeits like baobab,
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scientifically known as ~ Adansamia ™. This plant is coreman it The Camibng,
Semeeal, Mali and Cuinen

The Sahel savannah is found in the nocthern pact of the Sudan savaohal,
[k ramfall i |.‘:-11'|'_!.l Foae |:l|:ri-:_‘u.] ikl Coppz g bees e Hh n::lugh-nul I'hl_-"."ea[. The
vegetation conzizts of sparse thomy toees, acacia, Jata ]:lalms, TICC L 1By,
rnllel and abnrl grasses.

icl Tolicies on Forcs1Conseryalion

A polury o8 a stalennenl of intents o abgectives That goverattent sets oal as
part i ity veerall visiun. Lt provides o fameve ok that guides and Jebermines
the aclion of gevernment. A policy 18 sl 0 show what is to be done in
particular stuabon that has been agnsed officially by a groap of peeple
[Asmual, bS]

il jeonems Reawes= berew Fompmula besd o Boeesls o0 Afacaneogpdries, bol as :.-'L-'!I: a
well-docunented and dedined programne hax naot been implemented o
chck thes mismanaggerient of ferestlaoal, With a view o inHeowerding a
wall-defined pulicy, some of the following prominent aspecks of curment
lewest plans hasve bawd aut et ed i this ook, based an research resolis of
uthur publationy;

¢ [hewvolved management o] wildemmess ancas and other estenzive
conservation arcas on state forests under the responsibibity of
I'avinoe: sheuld beimplomentsd.

* Fesponsibility lor maagement, or oveTsight of managerment, ul
patwcal forests ina couwntry retained by the Depantinent o Woler
Affairs and Foresiry shoodid b revisioed,

= Atmmpl natiam | inventocy af cornmcercial phan batinn Foresl esourced
ared wicsd-prercessing ind uzbeies shdmbd be well-docu mented.

* Mabonal self-syFicenoy i wocu] For comemeroal purposes shonkd be
lewwked grubin.

= Tacenbiees slowold beaflered for aHreestabien.

= LCondrolnfafioreslabion i favoue of water resoulsos, with provision
Ear other enviconmental impacls through coviconmentad impact
assaczmatit where necessacy ., should ke focused oo

« “ocial forestry responsilility for government, purswed through a
nscry and a woodlot programme in Lepartment of YWater A ffr
anvl Forostry and the Biomass Initiative of the Lepactment of Mineral
Fesomarces and Lneegy Aftirs, should be implemented,

* Becognitivoof self=repulation by companies and, [anmers withoespect
toen viruomental manegcment and sustainability sbiold e ampha-
syed.
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» 4] alements if the policy shruld be tested against a set of principles
that would allow the deteminatinn nf tha appropnate prdhicy,

id} Referming Foresl Laws
Seraral factkors detoenune the need For & oot Frmoat A Thesss appcdage:

v the need frrademwratically-based Law,
v existence i Ceckain inunmg rugacies im the prssnt Act, and

v Ehyesed da i:l'||."v|,1r|:‘:t|'|r.1I:|_' reloweanl I:lnn-'i:::hjrwa ilrim:nr; {reamy mitermakicnal
Taws ad Cusloms.

(e} Sonpe of FieestLaws and Molicy

In many Africon countries, the exisling, palicy on environmenl encoutages
::13]}]}r-f‘|p:r:ia11,= Faarpl g I:!!r' 11:|'|d{~1'l.'.3|11ir'|g andk 1:||||.’l{':r|'l Ao Foarpsd
resources T'o cectify this sibuation, it is eszential to make markats bor forest
provducts work better and musre effecti vely for producers, and ke take asrount
aof nem marketcl benehitz in dedsionz on ferest unlization. Failure bocomply
with this policy will resultin dizaster. IL s, hinsever, meomtended that the
s ffocting these Frckors be adedresssd shoough o process of slialogee:
amcng various slakehalders.

Fuorest Liws and policy reflect on integrated] appocach b probection,
managemeant, and use of fotest resources af any kind. Thizs approach bas the
advantage Hak Brest mesoneees ane spoenficel Ty sdentifed an Hie nataonal
agenda, wath clear responzinilines inaccordance with the international
oo ared “sofE” law [Asmal, [0

The albernative is te separate the portfolio of cesouror conservistivn from
the partfolin of resounte esplrilolion and the crmservalen provisions of
Curest Act. Throwgh forest laws, industeics could operate mdependently
within the framewrork, amd simullanerusly be conteollad by ey ircnimental
lesrislativms This will help check the contlict of interest curmently pusing
jrrodolemes bre fraestrsy.

i Forest Develapment

Plantation of impartant trees shoukd bo encouraged o divemse vogelation
through vegencration, Fefrrestation amd afforaslation. Tr bavo a procis: and
apprropmiate Forest developrment, e followarg besve o ot rale fo plave

= Farmers and Community Involvement

Throwgh poliey and begal chang:, teainmg o practicipstnry planning will
enable forest agenoes to develop 2 parmetship in fomeet indfagem

vefrrestalion with lexal crmmauini ties and NGO Covemment support for
pichicipatary noyotiation. processes involving forvst wsars wall taciitabe
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swskaimalbily forest onangement by local people and eradicate conflics
AmnomE cotnounity tembers.

= PFelvale Secior volvemenl

orvernments saould shift theie rale fromn direct invobement in pooduction
b ards preoviding a policy and Fegal eovw ironaeenl, and indormatiom aeme s
that vk stinnula e the Dbk nest of private investment in oness s a means
b prea evidee e eficienl woskl industey, Thie ioeeolvette nt ol povale sechors
s psalicy amaking wild. necdoubt, proroote atfcknt manoperoent of forests,

= Impraving Knowladge and Technology of Focest Fooduction

The rged 0 opndoct Faeest jovenbuoes 1 any |.:'ul.|ra|‘r}' will s 3% 0 hasje
ool or planning, monitoring, implernentng and cvaleating forest activities.
[refuemmatarm gathered Froe L Gield sbould e dissernimatelin g wide acray
turr b Bl of the pallic. Drue o the isnportance of forest, the meed for o
rumnrehensiee research gearel lssards forest improosemtent amd develop-
roert wil] s mee s the basic catalvst for sustainibilioy.

* The Enle of Inveators in Foreal Daevelapment

The mer|er eof jrnersters ip Fukgee Foresd -::|-:_“.-'|:h|pm|_'-1'|t 1% by Heak Fomar |-u‘-:|.'
lactnrs ave wel. The key areas identifiad] are:

* Promoting policy sebornws

» Lupparting copacly building and human resoutecs developanent

¢ Supporling investments in critical aveas

¢ Promecting Betler domnsr conmdiration in the forest sector ghrough
ivsstnet

I rwder Wbl maximton desvelopmeotal Impa ol (et sector operations
st |d be paart of s cedepratod lang-teom programmne. Long-tenn poograomne
approach v hd embrace 4 Tvoad Targe of eading instowmeals hor imgros-
g foeesl sectoes imclyd ing skrucbucal ard secloral adjusimesl Toans Lbat
many be given by the World Bank or other interested arzanization:

= Conservalion of Farests and thele Resourees

» Consorvalion of Tacests shauld be penbecbed wrespactive of their
caTerabip.

» Rtalelaeests should be privatized.

» Platune reserves, wilderiess aneaa ard natiomal patks, inteernsaf e
Torest At imd ibher statules, would oeed o be properly recegoifed,
arad the role of o e forest oot with regacd L these lands must be
clarivid.

¢ Hacommitionof the rights of lcal comnmunitias & impersie.
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= Pravide a comprehensive avenviaw and analysis of the forest sector,
* Slap ot s corcespunding setof actions far consideratian.

* Suslalnable Forast Managemant

s Troteciion of water pmsrurees aond soil, consers ation of biediversity
and cyllural Terilags.

= Fiwest managenent withoy probeceed bresis sTowle] be deseribesd a
Mmoltiple bunclivie and sustainahle wse of orest Lands.

» [ublic access to farests for recreation. grazng of animals, enllection nf
wood and other lorest products should Be treated at par seith the
provisinng for pant or participatory Iorest management.

* Comlrnl ol AForestation

- F'nl'l."il."ing ﬁuid{*]lnq':; aped n'ﬁul:ll:'lm'l.-t Frir 1he Fln.‘:-‘l:i.‘{'l:i-::lr: af wakber
PeSOIUrCLS 3hd natu e

= Maobatig o Lrees by ehe Dreprartreend oF A gricoltore and Forestry.

* Forest Proteclion
* Providing prodection against fire hazards, managment of pests and
diseases, emsistent with the prerisions of plant protectuan ksgislation

g} overnmenl's Beleand Support Institutions

* Recognition of delegation o local govemownt, conmmmity -based
organications. and others,

* Forest research and raining programmes should Be included ins 01
thee St 12F schowl cucriculam for stadents’ awscooess on furest
managemsnt and govermment. and 13 e latioon.

* Prnest imvenbonoes, ferest stististics amd ol mopilonng af fores)
P T

* [poemtives bk tax exemptions, grant: and soft Lang by sopport
affrrestanon for consereshion and recreatiom, hesyppot pabine access
And nuesatrap Faalpbuey, restomibopn af |.|||'#|_'.;|-:11h:i laed %, and related
-l

= Financing of adovrstradion, grans, loaa interests, resaarch and
braitting may be included {leou gh landfs shd chaeges.

1 Uzes if Forests ard Their Presduchy

Forests are used by o rumber of wser and interest gnaips, cach exiacting
gpecific privducts, Lovg-term secnreily of sl esouices depends on the
wotpvimes of stakeblders 1lowever, twe continuoas degradali ared
deplalion of lorests is sl very rampant on Alrica, yet thwe concerned
acilhnmtes have pob bevo sucoestu] it stopping thsace With Lhe depletiomn
af commumienal lorests and increasing presshine on Hha remaining stabeans: fed
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furests, a bether amangemant has o be made te guarantes the fulure of
exisling fovests (Josaph and Mgwasini, L#95).

Furest products con be classificd oo terms of prosimity wo the forest
rasurce. The classification of forast is based om vhe nadonal population and
the internatirsb oammonity, Forests ana thelr prod o ts can b used in dhee
fotloaw ing wamued ways:

+ Productive uses: Products including timber, bark, vegetablos, fruets,
madicinal plants and wildlita. Those products can ba exported for
earning frraign axchange.

%+ Aesthetic wses: They can be uscd for tounisan attraction, which in tum
gmemmtes foneign enchange and cueal developrmmt.

< Pootective wses; They scove as o means of environmental proebston,
sheer slupss, bivdiversity, vt This i the primacy coneem fec the
e e Hma] conevcowmity,

% Conservalion: They play 4 great rele inwgricubucal promlaction, The
coles incigde increasiog of rainfall thee amoont af, sl fectilite,
mutrieost furnos et amc] Tepdacing Tost nulrents o the sl

# Employmend and icome: Forest peovides stapliskasent fod cerfain
Eroup of peaple called frerest goatd s, These peoplke ara recruited or
amployved by the Minizery of Raresiry with the intention to secure
forest and itz resoutces. [m additiom, forest provides inconve ior
huntars a5 they sell the animals huntad in the forest. On the other
hand, hunting of aninnal 5. do naot pronwote apriculiucal producton as it
affacts the hiodiversity. It is rerommended that forest should be
protected as hunting and destruction of forest may afkect our
environment. Mureover. preventing torest exploitation is a8 wiy of
beautifying vur cnvironment and increasing the amount of rminfull,

i} Twpes of Forests

= Staleawned Foresls

Stateepeened toresks are exclasively presenved for the purpose af futime
devalopmant. In some countries, Hese trpes o forests are only the nalic
Faesk: dviilabhe. T—an-r--.-m-, m the fFace uf :inr:l:'a_':nsing ].'r{ll'.lu].jl:i.l.'l-:l'l atud
QCOMOMIC raccssion, thase tvpes of forests arc controlled wnder mounting
pressure by the Shate Mimaaber oF Agricualture as ingrease populistion equires
somme of the foest prochuct,

Sldtes shoubd draw op work plang G fogests and follew wp rhe
pperaticong such @5 silviculbucal sctvitios, harvesting, b enloncensent,
revenue ciHlection, grantwg canressinms, e, Local penple may enjoy somee
cuskrmary mghts, but of they frequently imhatet fhe forests, they are
constdered as encroachars (Joseph, ¥3].
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[tz becommg obvivays ko many gevemmenml organizations respansibhe
bor state-ciwned forests thal the v can no longger successiudly implement the
mvanagerment practces of facesls wathont peashvang the people saviog in the
surrounsding ares, whaose livelihood s forest-basiad. Inaddition, demecrati-
2alic acvd curvant moulli-party polilics in many Gooantnes hawe renul e i
et authoritics beang Jepreed o the ponver be stop thae sck of invclye-
inyg people 0 managing forasks. Governments are ad vised to ook ko bz
Isz0e crat cally.

* Commuanal Forests

A vorrnmynity eunbrels coromanal forests as they stand an cocumuomal lands.

" These lonests are usually troec foc all, bringing revense 1 the people dirctly,
as they exdracl and wse orsell e proslacts. Thews fotests e rare and have
Eevrer restrictions tham skatc-owmoeld or privabe focests The comeoumities have
greater freedom ol access tothese bpes of lorests as ey belong to the entice
currmmearsi b in A specibi: lecation Commuans | rorests aee prome b s hoghet
degree of degradation than the forests under managenent Tegimes, a5 they
Ak 1_|::uﬁ||:,.' = |:.||_|_u+ﬁ:_1 b}' the liseal p&lplr_'. b nge Hwe bond aod Eoeest
resnureas a5 thay consider suitable.

* Private Foreads

Frivate hirests belong to individual people whomar do whatever they wish
trs 1T larel. a5 il is thweir preczoaal penperty. Howeewer, in some cases they are
Legally bond tocomply with cettain oegulations gueding The skate o
communtty. Oorasionally, gnvernment agants check whather the activities
baing carded cut by tha individual owners are lawehul, and not detrimontal
bes the public itersst. Thia restrocling helps i proper management and
promotion of bicdiversiby.

2.2 ACRICULTURAL ADYANCEMEMT

The challenges n agriculbaral produdtion are faced mainly by five basic
prirdiples, Witheat the upilerstancing of these princerples, agrcaltural
devalopment will be cootinually on the decline.

The challtnges inclue:

i} Crealing New Options for the Foar

Apnrnltucal prodos i 10y, whads s coretently s, mnastTe sheaply increaserd,
Appropriate technologies and sustainabbe production fechnigues can dn
ch b meet this challenge. &g ag tcuThural prodochiviby riges, it seill sl maese
inevitably displace faom labowr “Theralone, more opportumities st ke cre-
ubere] fowet iF-Eaarrn 4_'1'|'|'Fr'||:3\:r'|:|||._'r'| L. ..':'ngru-ba:ﬁl._'li E:ln_:{'a_-.i-‘:'lr'l.g 1% cane rodabe that can
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alal v abuoe v primacy agricultucal products aocl befp edoecs unacceptable
high past-hanqest lossas,

Three reganeerments must be el o ceeatathese new oppurbanitios tor the
rural poor

= Avoid destabilizing local prices

= Market access st be facilitaned

= Concerred lonpg-rerm, etforts sy be made to achieve the principal

obpectires

i} Empoweting Devaloping Counlrias
Smstainable agrecaubural evelopment reguines steomg institutions {bath
public anc private) and an appropriate enabling enviconment. Developing
sohntrlesara alsa regquired to expedwat |y reapond laagenru e nthee
global govermance mechanizmis related o trade, enviconment, genelic
vesourres, anl athers. 3any countries have Ltk capactty 1o do so. Gueecesadul
develupmuntal effors will intrasingly depresd animplementation of the
appropriate policies and anstitutional capacity o manage the complex ruzal
e cmrnAik gL v |'|'i|:_'|"| .Jgri-:_'l:lll;::ln_'rnu:_ql‘ dq_ﬂ.-'l._'l.-:Jp.
it Duilding and Sharing Knowledpe
Cocer ie yeacs, it has een pradicted that agrcullueal groa LU weould fail o
et the fieowd miewdds o groaw ing popu lations, lead ing to stancation ao death
i a glodsal scale. Thisse preesbctions weer averted becatise of rapdd penpress
i bechoanlogry and nse of information. Even with such prograss, poverty bs
widespread among ruval people. Redwoction in agriculiure in developing
romedrics bag bl millions of people te div of bunger and {amine.
{varcoming thess challonges ismade progressivaly oo daflicult by Tapid
pepulation growth on the bxed natoral cescucce bose Agricultors)
neneatinn, theemetns, st clearly conv inue 21 an accelarated Tata in eroer to
respomd 1w these chal'copes, Unfortooatel v, investments m research
smftered st durcing the past decade of [vw invesboents in agriculbace.
Theere isan jocreasing Near thal crealion af Qe reguisite mew koo dae and
agricultural techoiques of paticular interest to devefoping comntnies o
laggwsz. Wiltheul the ralificabont of hese pocohilerms, fd shorntage wilh
continue ko incoeasge

livl Ralying anm Parnerships

Crvaliveg vpperiunilies s allow the pooT to estape poverty and huanger
thrrrugh sustainablbe agric uléo al develapnmnt & an undertaking beyomb the
scpe oF iy single clonor, Howevaer this can be averdume il doiners,
international develapment institulions, and ceveloping-country parmars
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weork, ims more coord imated yeay, When countrics aned difterent institutions
wanl a work independently, solutinns 10 these problemns will be impeded.
Lv'ewnen pre spacial pariners m thwe 'I'iﬁhl: Al |"||.||'|1;4_'-|_' and poverty

Waomen farmers contribute substantially as casual labourers and unpaid
Family workees in both commercial and subsistence agricultuee, including
Inasteck amad fishing. They bear a disproporbonnte burden of agriculbueal
preduciion. Even inbansive basks such as Lilling and clearing, which aec
ofteo combined with childesoe sl mevhng Basic family need s Aalvanes

vwenl in agticuliure production will be achieved when intcenational
CormImuan by soc i ned o provide echinical assistanoe and eaching weomen
and ulher agrculiural workers e mcsdens 0w Tuxds cd farmning.

i+ New Knowlslye foc Furest Development

Indigenous and modern knowledge play a key cole o apricaltucal
develyparment. Such kiew ledge has lgarically suppaeted Eeod securiiys
obfootives, Amaining potential contributions of agricowlbeee o Hhae worlld,
ering popualation will depend gnsginued erealion and use of new, as
well asesisting agricultural knoveledee atan accokerabed ale.

Foewe sowenee i the ameas of genatiic and bintechnology, and biolngical
comtral af diseases can poetentally mprove crap and estork adaptation a
environmental stress, including climatic change, which in furm willimprosee
vields anbegnseree naboral respuress, Thess avenues must be approached
in abalanoed way Tha benefitof thic method must ba weeighed sacefully b
ensare that ik applications would avert the problens afeding beod
prodislion.

Cimtepevary résearch apl rranster grgamcations have ool been as
eftective as thwy cowlkd have been, [Improesing theme will reguire greatr
abeertman lodhe e of women o age) oue and o e appropsia eness of
innovations. which muoet be desigmed, festisd, sod tmansfermed k laoners
WS g [ ki pra by apprrnaches,

2.3 ENHANCING FOOD SECURITY

Agrocu e in dueveloping counbees is increasingly moving away from a
subsistence orientation and governmeant dominance to comnme reialiration.
Theee are oppechunitios o accelorale this poecess i such a way that
producers, pacticularly wonen, who peodoce 2 dominant share af He
warkl s fauxl, becarpe egual partnersao the developooenit ppocess aid share
the benefity.

The rural e, parheobarl ¥ women, cavn g have secured access to few
aerats which thay can use bo escape poverty. Bacuned aevess bo land, for
exdrmple, i odten a binding comstraint, and the pene are ofben Ladt bo culbyeate



22 Agmeacatn' Producicn

th marginal aceas, The produwcBvity of thric bvo main assets, L. Jand and
abrur, s ey low, butcan be sagnifuandy impes od theoy gl intensification
amsd diversification of prusduction syetems, Motential strategies include
matching preduction with natural resoutcs endowments, integrabiog e
aml vtk productivm, and eanploying agro-forestry kechnolagies.
T achigve the above. the following steps are recuommended:

= Impreve accoss, good mandgement, and land admvinistration

= Divesily and itensily agriculutal sy stems

= Reduce post-harvest houses

= Improve food safery. nutrifion education, and usa of available foods

2.4 AGRICULTURAL SUSTAIMABILITY

Lvingsbaree (19750 clearly states that doring the past decade, aoplazis in
ecology hasshifred from coosvstern studics to the owolutionary backerownd
of natural oo unities, This shiltbo natual commuaoity should include the
use o schiwel garlensand periurban famming inagriculural iobensificaten.
The growing evidence of syslemalic and eviutinmary conphesity af
ercliezical enviraoment, where faomens amd shodeods are b oz birrbes]
resounces in farming practices within the community, requires immediate
atterinm Ty Fhe bowal and imbesoatsal comvatunites Taoamk e at the curenl
popuiation strength of the world, orilizatiom of every nesouroe for e
preduclion ol crops and animnals woald be vital in sustainable systerms.

The recognition of systomatic and evolulionany complexity of ecological
phetvena hos been o major Facter affecting agnculiuca praduoction as
ccolopists sometinnes lose sight of the organisons and vwavs of cermineraliang
the Tost nulereants, whils 0 pwsoil of traosiered calmies or opcled
eeovhemical (Livingstone, 1975 Bocognition of this complesaty soould
resullin dealiog with all the [actors alfechng, suslainable agraoul tune more
realestically, as wwlried by Liviogstome (1975 To bevter nodecstand the
erosystems, agriculture educatinon shnuld stact Irom the grassooct lewel
Where ceepndary and Tgh gehag] shadewds are inteocdoged to the naw
scientific methods ot food production. The imp lementation af this wisuld
maaty setling up of damenstration fams in schanls at all levels whore
recaarch should be conducted om more vulnevabks garden crops amd teating,
Varirhs alnenk, LEER L 1A it bral mmethrds in ;,l:nu_'-l"h;_]ing thoe soik h!-rtllit:.-' This
would croabe an awarcrwess among the students at scoomdacy ared high
sl lewverd of the plamomena goveriing fovd proedoction.

Peanze’s (194} eview indicated that only a b growgs of indeviduals
amd institations,’ grganizations have ecogniged the concepts that have
attracted] the avtenton o perditical. popular, andl academic institutions oo
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sustainalble developinent. Sipmificantly, “sustainable developiment” aow
Fgures as 1 gom| 10 dozens of mafvnal ensironmental policy statenents by
various research (nsHhubes and waong saentigls.

Dhee t a Iotig-terr wse afl soil by horngng o difersnt commumites for
agricultural produdion, most of the nutrients have been depleled. Therais a
grrwing rednglu hon, amongst both prdicy makeerd and spescialists, that soil
degradation is cne of the roct canses of declining agriculiwral productivinr
in Sub-Saharan Africa and other parts nd the world Soil is rmoch mone 8o
integeral compunend of natural énsd humen manages] scusystemns that there
exists & mulilnde of concepta selative to the natuie and funclioes (B,
1995]. The diversity of comeepts uf sil is compuun led by the oombnuance of
its properties on the landscape, and gengraphical linnilatinns of each
peersins sciemiihe experience. The consegquendes OF allowine produecrivity of
Atricansoil resources o continue on its presant downward spiral would be
severe, act only foe the ecnprmmies of inchysdgal conntrgs, ok alse foe the
weltara ot millions ot rural hovseholds depending on agmicwlture for
mieeting the requiremiants for e wel e (Experl Comsultation, L5990,

2.4.1 Future Face of Agricultural Prodoction

M question is more impoctant for the future of humanity than whether
orowlh in agdcultural productinm can keep pace with the increasing
populativn and meome driven demand for food (Maylur, 1996) This
SONCENN 15 cartainly Aot new; for sereral derades soholarly atbeniion has
bevn devoted b wsues of agrioileal prodectivity, land wse change, and
population growth. The vulnarability of agreultureal systems throughowt
the world has increassd the number of nabuml resowcce constramts and
global apvdronmental changas which spavmed a new ara of literabure. As
the wirld is currently pasing questions on sustanable agriculture, would
theri be a contribution wham thera are challenges on setting up vigetablc
farros in bigh gehenls? Would the astalilishoent of sehool gardens provide
toed for meacky communitivs? The answear is yes. The grwing of crups
within schesals will prowrede Inoed e Doth the schcend conmnnund by and nearby
cuommanity pevple, This has been evident from my 10 yeacs of kaching
expenience in Rlgh achools and with the establishment of dennsiration
plats, as foud for both teachers and students within the communily was
ponsvdded at rnore reasrnable prices.

The review andects] by Fa0) (19494 states that there shomld ba an
intensilication of agriculture in a global foro. Tha intensification of
agriculbure ppr the wears has shown an impreseive peoddetion of geaing
ard crop yields in the past decades (F A, 1994). Interaification of agriculture
withnut adegquate pestoration of scil il may fhreakeo the Sustainabdlity
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of agriculture (Roy et al., 2003). Continuous cropping without adequate
restorative practices may endanger the sustainability of agriculture. Farmers
and students should understand that nutrient depletion is a major form of
soil degradation. A quantitative knowledge on the depletion of plant
nutrients from soils will help them understand the state of soil degradation
and may be helpful in devising nutrient management strategies (Roy et al.,
2003). This group can acquire this knowledge when being involved in a
research either through school garden demonstration or participating in
improved agricultural programmes.

World population is increasing daily, and as the population increases
more food is needed to satisfy their needs. The involvement of high school
students will contribute towards food availability and help in further
research for the advancement of agriculture. As clearly pointed out by FAO,
the intensification of agriculture in a global form has increased the
production threefold of cereal crops during the past 60 years. The growth of
grains has risen even in many Sub-Saharan African countries over the past
decade (FAO, 1994). However, the production per capita has remained
stagnant mainly due to extremely large population increases. The current
research should focus on involving students at all levels in agricultural
production, as it will definitely help in the eradication of food shortage in
future.

2.4.2 Assessing Agricultural Sustainability

FAO (2002) indicates that the global population will continue to expand ata
rate of 1.1% until 2015 and decrease thereafter. United Nations population
projection also states that world population has continuing growing from
5.7 billion in 1995 and it is expected to reach 9.4 billion in 2050, 10.4 billion
in 2100, and 10.8 billion by the year 2150. The projection is said to stabilize
within the range of 11 billion in 2200 (Gold, 1999). Today, the rate of
population increase is very high in many developing countries. In these
countries, population factor is combined with rapid industrialization,
poverty, political instability, and large food imports and debt burden which
have made long-term food security very urgent for the world growing
population.

As clarion calls for the new generations, the need for growing more food
for the world population has called for sustainable agriculture. Asdefined
by FAO and other agricultural institutions and scientists, sustainable
development is the management and conservation of natural resource and it
is based on the orientation of technological and institutional change in such
a manner as to ensure the attainment and continued satisfaction of human
needs for present and future generations. Sustainable development
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conseryvas Jand. preserves water, plant and animal genetic pasourres, and is
erviranmen tally non-degrading, iechrucally appropriate, ecopomically
vinble andvocially acoeptable (FAD, 1944a).

Lynam and Herdt {1999, defined sustainabiity inagriculbure as svstems
mather than domng swogalar analyses of npu s and eultpubs, ust because cop
varigties and inputs produce rothing in isclation. Db ondy when conlxmed
am armpsnenls of & system de they produce autprsd fyucted in Herdt and
Steiner, 1995)

The comceptafagrionlbural susta nabiliee Dig ey dlmensions (hislom-
cal. eronomic, and social} that are important in determining the future
vaallity of infanseve agrical bueal prsduwchon (Herdd and Seainer, 1995} Ev-
dence presented in literature indicates that a number of pheesical
cotalraints, particolarly those eelated (o the deplation and degradatgn of
sail, waker, aoed eneTygy resounces, Bwreaten fubane agriculuml growth (Smil,
1954}, Literature alao ahons that farmers atd sodehy Eace large sosts with
respect todecimung resouarees woagimalure!. Todabe, the sy remstic of feols
among inputs have worked in favour of agriculture (Loomis and Connor,
192, Evana, 193, Plucknetl, 1999, Planknett, 1995 A magor saocial linnla-
tioo militating against agricultuce is how moch society 36 willing (o pay in
teoenz of buealih aced scosestem damapes foom D necoesed ferlilicer and presij-
cide use in agricultuce {Ruttan, 1992; Mavlor. 1997 As stipulated in che EU
c g regiilationns, the use of syadhelic substances in crop and animal pro-
ductivn will be phised out in 2012, Africa is oowently advancng it food
production, a3 the world i3 cuerenlly advancing i agricolboral discipline,
Hwe 1]t edgcate futare leadens on b modetn mebds of fond procdece-
tioty is highly imperative. The involvervent of both higher and secondary
sohwel studemils will play a sale i this demaoal v just ta embatk ondy on
universities, resaarch insttutione and individual farmers.

Changes n agrculural techpalogy, wifrasirucigre, and fapm manage-
mend are nevdsd now more thao ever it AFrica, literabare review indicates
bl peesstroenabs oo douliune are nut keeping poce ol neeling the growing
vl population. Defining mew dimensicn in the moderm world 35 o oeew
challetge frir ag acultural impHoventeni.

243 Sustainability of Feod

Farming systems are the meeting point of natural economic aod socal
aystems, each of whicl bas it own dyte nues. For {farming svetems ko meet
the <emand there should be simulianecus suslainability woeach of the

"Lalgranmne mevigtw an aaed a0 1y hoak s ans n@arly a4l tae llacarm: wsed i prepanng Eae
rualetials i 1his benk.
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dimenzions. Adjusting the dinnension 1o veach a lasting period ooy be
eruomipsictibile with susteriahility in some parts of the weoecld (Marsh. 19497
Adjustment of theze dinvensicns must take into consideratinn the
entiromanent which is the fundamental Faghor o ffegting fosd produchion,

The env iTonment has become i major constraind 1o agricoltural progress.
Fundanwenlally. agticollural enviccenmend should e able 4o suppoct
sustamattility: enviconment is & preteguisibe Far social and agriculearal
suztainability. Redciift (1997} claims that poverty reduction is the firimany
gonal al susdainakl dhevednpiemant, evon prior b guld vy enogpommmenital
quality. Pnwrerty is itwreasing in the world in spile of global and natinnal
oo ic gmwth. Foneere mdaction bas docome freom gealitstive devalop-
ment, from radictribution and sharing, from population stability, and irom
eranrnunity srdalidy, vather than Foom thnoghpar erowlh [R-l"d{'hl:l: 1956,
1Hud),

Politiclans are debermined b achieve dilfeull dask of ingeeasing Tmsd
prosduction, Meding these 1asks cequire sustainable develepment, sooial
intey ration, envinsmentak and ecomemic sustainability. The moment the
ferm developaent is ininsloce], the discussion Becoanmes guide aimbogusans.
The achievement of sustainable agricufure wwould only be possible when
certain comdditions are oveccome. There include unilerstaruling the
refatipnship betwseen plant and soil, using the ight crops on the suitahle
gl h:‘mlﬁg A wonefsd kr‘u‘rwlu.:_:lge o et reeninerale=alom, {‘L‘l:l‘ll'r:‘:llliﬂg
pasts and diseasas and introd ueing school gardens at all lavels.

2.4.4 Can Undernourishment be Strengthened in Africa?

Ag he world renews bz efforks owrands alleveating iovnd ifwecorily in
developing countries following the 199% World Fowd Summit. e
availability of an arrurate nativenal level sd wa bor of Tond insacu by that is
comparable aeross coamitries has hecome eamemely imperative (Gmith,
19980, Jugt 3 cmtering Food msecanne within coutteys: is fundarnental
tor generating adequate information tor programme planning amd paolcy
making b itndivido al counteies (Babuo and Chinm, 1934 ), monitoring Bxoul
insocurity at mational, regional apal global levels is cssenhial for such
planning and policy making aoroes ceonteies. Policy planning for the
projechion of mare available fexd in the wordd shoagld cover theee main
purposas (1} identifring where iood isecurity exists and where i 0 it
sivere; (23 trackang chaniges in foucl insecurity over a pesind of titne; and (3)
wrncderstand ing s causes s that the st effeclive intecventions can be
chwman b al leviate i Food security s been discussed inseveral articles,
however, there is enough foed in the world but the devefoping, cruntTies
hawve not gnl the right bools mseeare fod forthe growing populations The



Finic Concepes e Suscrinable Apzicelnere and Bural Developuene 27

TR 5 POCH inima ok commumity showld feous on, is the identification
ol areas wheraeftorts are ragquirad (o the aleviabiom of busgay indeveloping
ceneriteiens. Cudrenitl y, the most widely employed maciomas) level indicator of
the prevalenca of food insecurity s a measare of “chronic undornou fsbrest”
duveloped by the Ford and Agpculture Chrganisa b e (BACY of e Linited
Mations, The measura gives the numbor and proportion of people in
each coubliy who consume insulficient dielary energy tir mset Tuge
regLEIne M.

Thee issue of undemourishment in Africa lad to a research conducted by
Chana and Muygeria on civsgava production Cheer the wsrs, the research
carried out on this ceop has helped redustion of undernnorishoment by 100
gy 19 EAC, B0 The undvrnanarishoownr, which wis deeer 3% poines
Im Adrica, has drastcally reduced due 1o the inlensive research conduetad
for ke conducive condition s needed for the develnpment oF cagsgw.

Liboe i the case of cassava, high school students can be coposid to the
manageneiland production of dilfecani clopathriughahe eslabhizhment o
wvarprteilale garddens im their cespactive schoals, Thes inteoduction of gacdensin
schonls will guide them on the wverall sieategia: meeded (0 iMprove crop
prouuction, and the pooeduction oF muooe nutcticus coopes in wticalar.
Producing anore forkd mnay e Be 1he only vardstick for the immoduction of
garlems in gchocels, bt also i eseablish moesims of proesere ings i ctogr ima
nalural frrmy withowt the involvernant of rhemical substances {organic).
Hegidie, g 11 wiwh] calls for sazkargdhil ity thueir econbrboline weal L aos Aol
acsist im sustainable agricalture in rulore.

Recemimcenadation

Develnprient requires a souml land uswe plasning. 1.and use planning neads
a biophysical and socio-economik evaluation component, since soca-
eronne conditions ma v of ngee ndkantly and the bephyaacal environmnent
is M stishla,

In developing counlres, information is required at theee lovels core
sronding bo approsimate pesolations of 15200,083 (defactenendy, LSRN
{district) and 1:10,000 (villaga}. An appropriate tool for imvcnbory ab Hoese
wvabess in BOTRR sehach o lets cortesyaomd imyg s wands {terrain unit. lormain
curnpunenl, s compomenty, Exporiences at vhece different sites baged on
Gieogta phic Information Systems (GI5) and relational databases (KOS
have teen necently reviewsd (voam Engelen, 19930 Owerall, SOTER 5 an
adeguate tnol, Bl in crder wo ensure crdsastency and applicabiity, some
changes with e tothe ocizimsl shracture are mecessany.

To aid vha contribution of studants towards sustai nability, cemmunity
pende would have ioplay a role by gking mobe | and available For schowls,
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The problem develn ping counteies Eace in agriculfore 15 cangis] e papiad
wrkan growth. This haz claimed most of the land suppused to be made
available Far conunurdty schools fer carrying oot rezaarchon suitable cropes
B0 e rerrny weith in the commymities. By comtrml [ing thas groweth and paying
proper attention to students’ agricultural land, the problem of focd
nserunily may be tesrl vesd.

2.9 SUGGESTIONS ON HOW TO PROMOTE
AGRICOLTURAL DEVELGPMENT

# Coveruments st commuit themse]ves ko a coberent and, aemprehen-

stvesvision of agricelbural snd ool developrent.

Mantaining sownd angd sbable macmescopomin aned frade polioes that

eridiurary Tyl e .E.H11|_1.|1h,:|_11'.

Strengtheniog human capital in rural argas through health aed

esducativnmal se1vices and acoens b prrodoclive resounzes,

= Esablishing @ stoong st butonal eovironmend that iimproies aooean
tor markeks, ensarlngg dizseroianon of nfecmarion, standands seting,
aml ptovides an adeguale legal and megulatory feamework for
et

» Enabling research and exiension sensices to develop produactive and
rabust technologkes unde riarm conditions.

¥ Upgrading marketing systerns, transport and communication
infrastmetura to support Earmers’ access by seazonal and longer-terrn
capital and inputs, and providing them with sitong price incentives

¥ Safeguarding natweal msources and environment capacity.

# Providing matkcting assistance,

e

-

24 FACTORS AFFECTING FARMERS

The factors atfecting farmers today may be much more complex than those
faced by developmg countries which achigved sudained agricultaral
aroweth in the last three decades. Mew and emerging challengmes von Pontirg
them cat I identified under three hroad headings

F Dvercomlng their manginalizaton resulbing Dom integration uf
miarkets due ko glibalizateen and hberalization.

 Adapbing ia techinlogeeal change.

# Coping with the new institutional envimonment.

2.6, 1 CGlohallzatlon of Markets

Globalizaton and liberalieation are beooming rmare voliecable to changes
in tbwe 1vorld marksel comditions, on accownt of theic small ecopaoaie sze ancd
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their increasing reliance on imports for feod supplies. Their paoblang hayve
beem compaumled by the lang-teem dechoe in eeal prices of thesir majur
primary commodity expurts, despite some temporany tncreases experienced
in che garly 19900k (ptfp. s e, Jao.orgh. The consequent declios ey the
comnmed ity beres gf mrade Jins reduced buth the iocentves to engage in the
priwductiom of tradeable gains and economic stimulus of agriculleral
prodiots

2.b.2 Technological Challenges

Keeping pace with the increasing domesiic demand for food, mesling re-
yuirements fur enhaocing competitiveness and yltimately raising maral
inconnes, necessitabte raising agricultural productivity, Sustained agricul-
tearal wrosth meguires uore jog redienly fhan bhat of “the green cevolutioe’,
brvestonenit in iccigation and raral tnfeasructare, human dereloproent and
inatduilons will contribule lemensel: doward s ovetcoming these chal-
lenges, Mew developrnents in biotechnolesy may alse pose focther threiks b
techralogical challenges.

Z2.0.3 Measures to Accelerata Apriculiural Development

r Empludis needs bo be given Dor i reading the prodoction of tradeable
praducts [cash cemps).

F Dretermining the most appropeiale nples relevant Lo government
agencies, donors, civil ocganizations, and commercial entities.

.64 Recommendations Far Natlonal and International
Actlons

= Meetling the nesw challenges facmig ageiculhaes will fuchar accelarata
developmett.

* Furiher emphazis on mackeconomic and sectoral incentives has a
Breat rode to pln_'r' im agricultoral sustainability.

r Strengthening insttutional ca pabilities will promeete further rescarch
on n,l_!;rirnl]lura] advancement.

* Raiziog wnd sustaining productivity and cornpetiiivenesa will
broaden mackets,

v Divermifying prosluctoo aod bl showll be e ks of investors,
goreermiment and idivisluals.

o lopeirring access I Fareagn iarkets will engnu rage more farmers to
enteritloihe agacultural damaln.
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Chapiar

Lard as the top Liyer afsarth’s surface contaiming esseninal ¢lernants meeded
in naturce to supporl the growth of ceops and ammal Jife. Land is a very
irnpaarbant ageet bor the majority of peopde o the world vspectally in Afrca.
Current estimates show thal abouwn A-E0% of Africa’s population relies
divectly onagricultuce fnr subsisience, cxistencr and income generatinn.

Africa's landscapre and covicunment pecforme a vacicony of essontial
ecological funclims in pevvidmg water fur donking and fisheres fuc the
populativre Land plays a goeat role in a countey, as it is used o growring,
crops, anlmal peoduclion and ecection of buaildings. Tespite 4w relatively
lowy proportitm ot prople living in Africa, a lot-of mwwem-dwelloms retain a very
high leval of interest and phssession of theicland.

In Afewa, distribution of Jand is an s of discussion and culbural
inheritanes. Many West African systemc arastill based on customarty righis
assimated wath cutting a lield apcl sedling esprocially inareas whareland is
relabively abundant The meed to sort out the contradicbons bubwaess
CUSEIMATY and slatutory tenure sy stennd, prosgde comenunilieswath greator
formal decision-making powers over bovw the resources o wehich they
depend o may be uwed. Strengthemng local capayities 1o garey out these
tasks cifectively is the maio issue of conceen (Toulmin and Simeey, 20HH).

3.1 LANP TEMURE

Laed tenure rafers to e methods in which land, odher natacal cesoanos, et
are held and used by cnmirourbes, individwals and govmenents. [t refars b
the rights, obligations of landholdets and their users. Land kmure isnoe of
Ihe crucial delermadnants of o Jand managemnent and resources arm wsed,
Rights mte always balanced by obligations or dutics, For ¢xample, fines masy
bea beruprned ot a Livestoch ow ner if his animals denge <eops-on the felds of
the: landhodder. Seouriny of dghts atways involves some authaonbes enlmcing
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these abligations, impnsieg sanctinns that protect land right Twolders, and
mvilinhing bebwesrn confliching claimes. Tand fenoec, eefore, invobees summ:
mathods ot governance, that encovraged land administrative fancions ke
revord keeping and s genwnt preogiphes.

Land tenure in Africa has undergone an evolutionacy transtormation
Tenm i m ple aystems Wooomples ones aige Lhe hamanization of africa. The
palitical independence in Adrica, Lind wse and Land tepure bave been
characterized as=implesubsisienre modes d prodoction, which i baeed an
corrmend L oc essalitorian land tenuce systems O udeliman, T9%d; lulv, 1975

Subzistenca production and communal land tenure svstems ave shill
prevalentn many pacts uf Sub-Sabaran AFnica. Land wse cver the yoies has
evolved im certain regions from simple subsiatenca amd shitting cultivation
t &Ei‘]!ﬂ'l'll:ar}-' 0rr pr rmianent ‘l:'-'pq_".a Lard dequare pealvad cner the Fissi g uf
time from communal torms to those typaes i which emphasis is given o
individual Tendywners. Land g be yowrwsd and ennleolled by the
government of a country, which in hum places it wnider the comtrol of local
gurvectnen! minatries. Beside government land, a gtrup of persens van
tempuranilty tnvn i picce of laed for a centatn nomber of years on reotal basis,
howeawer, inthis kind af ownership, permatent crops or buildings are not
permitted.

3.2 LAND USE

Land use in AfTica refers Lo the usage of any given piece of land tora period
ubtime, woeler prevaibog eovirenmental condibions. Lanad uge can be clagsi-
fiad into agricultural use and nob-agricuftural wse. The technolegical
susnditine of Land ose ave vonlengunes amev idutimacy tranglormalion e
simple game Runting and gathering, to the mure comples sedentany vom-
truess cial cullivatiney 4vsteros inndernagoculivie.

Fritchard 11474] axplained in theory and publication thit land vse in
terqpiral Alrica avalied feom game hinhng by the Bushneen in the Kalahari
Lzt Other nomads in Zare espedally where population 18 s parse 10 sl
fallowing, do metumed to the abandoned patehes of land o -oulbeat coogs as
soun pg the gopt and wegebstion have been repleashisd. Howevar, bush
fallowing practices are only possible in an aren wheme thers ig Jess
populalion.

3.2.1 Types of Land Tenure Systemsz

Land tenum may ba defined as the tarms and comditions an wlach land s
held, usad and transacted. Land tvare reform 12 the Janned changes m the
kera s and comlibivns of land found in a Jocation. The fundamental goal of
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land reform is b enbance and to secure poople’s land rights. This may be
necessaly bo avoid acbitrary esicticns and landlessness.

According to FPATD (2K defmdtion, laoal teowce is the relationship,
whather kegally or customarily defined, among people, as individuals or
wropes. Lamd tenure is an institulion, like ewles, invented Ty societies o
regulab: behaviour. Rules of enure define hose property tights to land are ko
be alkcated within siwieties. KEules define hosw acrass can be geantsd
Tights b s 3 spocafic Jaodd, and its comtrod. and also twe transhe of land from
geneTation te generakion, of Famane individual 1o another. as wall as thwe
asgociattd recponsibilitics and restrainks, In simpla oo, land tenure
sysberns deletmine wha may wse the cesounes within s given perigd under
crrhain conclibions.

Land tenure is an important part of social, political and ecommmde
struchaees. Tt s owglt-aeensional, briogging iobe play secial, techoieal,
e, instisutional, lugal and political aspects that are often ignored but
must be Laken ntg copsideration. Laoel leauce elalionships may be well
defined and cofarceable in a formal court of law or through customary
structures in a commuonity. Altetnalively, they may be nalafively poorly
defnaed wirh ambazibes open bo e plomation [ Fal), BTk

1.2.2 Land Rights

Cnihe isaue of land rights, thiz is nooght abypul in resparse toconcenn for
Frord security andd poverty alleviation, Developmentagades ol oogamis-
tins have intneduced strategies that help tr build azsets and promote
s F-oeliarese GF pocr people gl coramudties. Idereeniions ncluede kelping
poor people protect and enhance their naburl esoume base, improving
acoeds toagricwltural land theaugh resattlzment schanmes, and enfuring fond
sty of the rulnerable, icluding women, minones amd indigerioos
groups [FACY, 2002, The most impariant issua is helping them protect their
righis iry e v pons vomumun ties.
(a) Individual Land Righls
Thee 1105l prevalend iyvpe of Tand epuace syslemns o, pre-cabonsl Adrica are
gererally abundant lands and sparse populations The individual farmilics
umder these comditions within a given village vsuallr acquire land by cleac-
mg Virmn bughas, Land transfers conld alse be obtained by inlieritance
(Conray, [945]. Cmee an individual aequines a peece of land under inherits
aree. the cotnmunity profects bis/ e nghts,

In thi= mothed of land rights, members who traced their hertage foom a
emmen, aheestry wers gxelusively reserved acoess ko agricultueal land for
use. s 1 rule, ranster of land rights among families betvreen matilineal
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relatives or friends, and the land righls of a deceased peson wers i all
probalality bakes meer By oatri ineal relabves

The advantage in this system is that land can be sold when the ovwmer is
facing financial difficalty. The individwal perscos can alse wae il b oblain
Ivans from banks when tnoney is needed and the land will setve as o
coszlenterale. Thw qwwrer has o ght b g owe oo crops wiithusut any resrictlo.
Bl i al s be epecsd orothe piece of Tarnd. The isgor disimlvantage is
that the land can be fragmented as generations pass. It also distourages
Lirge scale farnmrg as somme indiveduals may oot b walling W caroe out
tarmning and would not be interested in giving their piece of land to those
nberesied wn fanning.

b} Communal Land Tenura Syatems

This formn of Jand tenure 15 agsaciated] with the community Tighl. Sk
(1964} shuws that inthe pre-colomal semisfendal o graman-social strochure
of the Moesi Empire in Burkina Faso, the King and the chief classes con-
rrolled land ard assigned land dghts to individwal commounity mesibens.
Anyone living in the commmunity must acquire land throwgh the Kings or
chuets. Sommeshmues ths kindd o land bz system bringsenmity arong ¢om-
munity mermnbers when the Land is nod equally shared. However, the systam
dues ineredse spricultbral producion as most raemibens Bving io e coni-
munity have acoess bo a portion of land.

ic] Landlardsand Tenanks

Feudal wystems ot land temure and teudal relatdonsof productiomeroenged in
miary different parts of Africa. Inthe sonith and west of Ethiopia, fewdal Land
feourenenned espoal ly lowards the end of the 14 cerbary. e lenanks
arde usually paid rentin kind, which varied depending on the demands aof
e lapdlard. Tlyual |_'|.' be=ridmalss v 1::-|.p1_-{'i|;'|.| tu P 51 of the hamrast. Tn
some caves, e rent would be higher than the cost cxpected to be hicvested
By il lenan b, Tenanks wha defaulied o thear obhgahons could be evicted
by the landlords and become landloss (Gilks, 19721 This rnethou, however,
dizeouraged a lot of farmers whi wene inlerested in lange scale faoming, asa
reaaly of exnpbxibant prives indang rent.

{d} Leasehold System

A lease 92 documenlLhalid a legal Banding agees el between ;% SOVELTI-
ment and the Jessee, Lt is o written document that sets aut The cigihls and
obligations of ksseas and Mlates the putpiss for which the land @ be wayved.

Ome af the key dbligations of lessees is b develep: the land in e tioe
preseribed in e kase documenl. Leasehold syslem under the cemtrol of
FUCECOUTIEDE wamants the hesser to bave aoess and w3e Lhe [and that is



3 Agriculherl Prechictinn

L, S —

clescribed e the begse o his or her bemwefit ot can nernoin as the ooomar of
thar laned For tha term ot the lease period. The parson under this swstent s,
however, boond by cedain ealed and regalations. In mwstcases, +l-ug PRTSOn,
nzing this by of lamat i advisad not ko erect permiammt buildings as the
lard may be returned back ko L rightful owner at the end of the Jease perind.

3.2.3 Facters Affecting Land Availability

The mwst important EBaceors aifecting bamd availiability oo West Afnican
COuntries ara:
B Thysical Eacbors ke wopig raphy . soil by, el
m Socipeconomic faciors which inglude indusirial developnwtd atwd
poaprulatio prressuce.
& Environmental factors like chimate, et

Weathering

Weatheriog i a tenn wsed b deseribae the chaoges which cocks undecoo v
form spil. 1t invelves a complex series of changes that in tum resalt in
disintegrataoen of rchke, The disinlegeatan fnony mbineral parbicles iorms soil.
YWeathering processes may be classitied into theee catemonies, oaanely,
physical, chemical and binlogical. The physical process involves rhe
ackhertles oF swater or e and wind disintegciabimg ocks mila smablee
feagments. The biolngical provess inwolves the activities of hving organtsnas
such as warthworme, ternires and other soil organismes, whereas e
chemnical weathering naually insolves dizsolution of minerals in waker and
ﬁ‘l;rn,l:'usj.'r]'lﬁri_-:_" i’ii.l_']:i}ﬂ:—! {!ihl’b{"ﬂd i.{l:l-:uﬂl& :m_d 1_1:-::,-1.';!3-]1.

Physical or Mechanical Weathering
Physical Wealhering

This breaks dewn tocks into smaller pieces theraby inc ensing the surfars
stga in which chemmcal weathening can ocur. Cheanical weathering
promotes decomposition of mimerals in rocks ko a lesser resistant maneral.
Fhysical and chemical wvead berngs redue tnchs to gadily @rndabile weaboer
materials,

Wany azents such as emperalone, (cost ackion, arganic activity, ant
sbrasivn viause mechanical weatlwring, Due fo temperabare vanations over
& perindd nf fme, it alloors the oock texpand and contract repeatedly Gaastog
curved-shiapeed pueces i beeak aif. D as (1997) explained that frost acton
DCTWrE A% Waker soeps inko tiny oracks incthe rockes thar fréwste ad might. When
the ine expands, it breaka down enck fragments. Binlogical activity alu
s i PHant vy shoneely pre apart b rock, ss dle plant grows langer.
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Blsivaica! Weathering

Biocks undergo a process of weathening which is 3 primany soueee of snme
vrsemitial clememts for organisms, exoept nitrogon and carbon, Weathering
has ten accelevated under th influence of biata, The study of binl egical
weathermg began o the enad of 19hventury. Hinvever, the role of bacteria
{Eubacteria ard Archaeaf has attracted intenest on weathering over the past
veara. Fumgi in ek wieatherlng wege nol grven apecu [atbend G in bhee prast.
But curment resvanch on wrathering has been formsed tm hungral and bacteria,
as their e in beeaking dowrn af rocks is increasingly animpaniant foeus af
togoochemical regeanch. The break ing dawn of moeks by algae and bacteria
has been recognized for zome time in a variety of environnent. However,
Further eoscarch on weathering may reveal the rodes of arganisms in
weathering prscesses,

Mellor, 1932 Talmer, [1969] mentionesd that vacious biolagcal ageocies
are corsidered vary significant in the deterioralion of building materals.
The efferts of pock ek dawn in diffepem b envicanments, jracticularly i hat
deserts and Antarctics according to Frisdmano ot al , 1947, Frisdimann,
1971 Broady, 1971, Kappen «1 al., 19&1; Friedmanm and Weed, (19371 ate
so0n b b iniched By the sctivities of sl onganizoms, The abscoe of erganisme
during weathering mnay imnpede the process i biglogical weathering which
grivdually rediees the pate af soil fomiatian.

Chemical Weathering

This is Lhe pincess iy wildch ok ace decomposed, Jdissolved or Inosened by
chrmecal proceeses o forin cesidasl matedials. [ involees the brealeing dossn
of minerals tesulting to changas in tock compaosition thereby replacing
gtron g mitesils with weaker anes. Most chemoc T wissithenng is caosad by
wakar. VWakar can o issolve most minerals that hold rocks topether. Thereaoe
dilferenl chermwal peactions assooated walh chemical weathering. These
include:

Carbongtion

Carbonation is e peocess whereby cachon dwasade 13 dissalved in
rainwvrater or moisiine in serrouoding i to form carbonic acid amf which
later reacts with the minerals in the rock. Tins process Lhus weakens the
rick The shightly anidic rainwater is them mapable ob dissalvimg ceetain
miirerals im thee row ks

Chemnical reachion: Calcium Carbonate « Warer 1 Carbon Dhoxide —
Calyiwtn Earbama be (5 iduble ).

FECH + 0y = 00y
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_ Thomgh wueak, when carbonic acid is combined with 2 minceal ke calcne
(L a k) comnmndn to limestone, calciuorm and bicarbemate iond o e reloaged
aned caprigad ofF l'r:,-' H_'I‘ﬂ‘ﬂ.l]'ld waber {Themn |"H|[:,-'_, 1945-‘_;']

Chwemical equation forcartonation: Calilk « 1100, = Ca'? + 2HOD,

Disaclutian

It 18 belicwed that Jessobabion covars when rocks amslAor mmioerals are
dissobed by water [MeConnell, 19E). The minerals dissolved are
trandporled from Lhe avea of breakng down baving a spave in Lthe nwk
resulbing ioctbee formation of caves in limestone arcas,

Rain +carbmn dinxide — ¢arbom acid
HA 0 s HTO,

Hydrolysis

Thisis thachemical reaction between minerals in the reck and hydrogamin
ran water. Fapesample, dunng hydrelysis, e feldspar o grmibe chonges
tockny mineral which crambles easily, waakening tha rock and causingit be
break down. T weaw alsn be desaeibed as the wngation of carboruc acid into
tur 1oms (hydrogen (H') and bicarbonake (HICD . Feldspar i the mast
cottitern tetitieral m o rwks on the earths surface that usually roacts with
water to form a seccondary material like kaolinite,
Chenucal ronbination:

feldspar + bydrogenions + water »clay 1 disselved Joms
AKAISLLYL, + 4H* + ZHAD = ALSIOOH), + K" + Bl

Qxldatfon

Cheiglatpnm i thy process in which ox ypon chemmucally combapgs with ansllber
substance. The result of owidatinn is the Eormation of an endirely dilfevent
sihstanoe When carbun divside dissolves inowater, 8 weak add called
carbonic acid is Eermnad. This acid can dissolve some types of oioerals
(Crumas, T9FT). L this prokcess, oxygen oeacts wl e iran in codnerals to fem
irom vxide minerals such as hematite [rust] leading to the weathering
proaneas af rocks. When meegen enmbines with amn, the seddish ivon oxide
hermatite (e b s formeed [ Thombury, 19649);

Chernical eguation for axadation: ARe™ + Wy — 2Fa 0
33 EROCK FORMATION PROCESSES

Focks ani- describod as the phirsical mixturo of ko or morye moserals, theugh
they may canmd of a single mineral vanay. The proporlion of varions
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mimTals combindd during formatien determioess the bype of Tocks formed
Thea mincrtal cottposition can be clazsified as prirnary rock femnipg mipctals
and sevemdary rowk oparg coiperls. Lwoally, the mineta] compositions of
tocks arc inotganic and have a definite chemical composition.

Primary ik fnrog otineraks wsaally include, quatlz, feldspar, micas
and olivine, The scondary rock forming, mimetals inchude oxides of
aluminum and iton. clay mametals. carborates and sulphates, sulrhales nf
ca b pnesum atil phosphaie

[n genetal. tocks are basically of theee types and incude ignecus.
socdiniwen by anod metamorphic. Af the carh cooled, great masses af rock of
varving wright and compesition buricd many kilometres decp in the carth
wope crmwered  rocks. Theso prvk malenala are heliovoed bo sappaod Fhe
moltcn mass known a5 magma. bagma is the term usially used ro describe
erwrHen matetial bving on Bhe earth. Hpwever, molien enck may coalain some
susprnded crmstiabs or dissolyed gses az well,

lgneons Rocks

The fopmabion of ignenus nxks was due 1 the offect of high temparalure
(5,000 C) om meltcn matedials lying on the earth’s intemior for years. When
vualten sock eeols and solidilves, o Becnmes minerab cryatabs which are then
cilled igneous. Thers is a vataton of metbng tempematuee for Jifferent
compositions of magma. Jome of this malten rock remnains inside the aarth
amd some ape epscied as lava 0o the eanh's suface Jdunng voleanic
gruptions. Tha process of forming minetal cry=tals is called cmystallization.
Az the nneral crvstal s fnron, tey o Wop@ her o intetlock into assas of
iggrstaes ok The further breakagne of the igmenus durmg changeof wea ther
and transioemation led & the fomiatinn of sedimentary and metamaorphic
rocks,

As o posullnf wariaticen nf miclting lanmperabopes of magma during, i:-:-nling_.
soveTal compositions are formed. T is highly bypical for silicon fetrahed ra b
frumn fipst, and Later join with otler iong o foooonoeclei for coystal growrth, The
muineTiaks with the highest melting preints sowvstabioe frst and heir crpstal
o th continwes unirpeded as long as the sunrounding matedak cemaims
orpdlen. As crvstabbization gels compledsd, o solid crass of intedocking
cTyitaly of different sizes become igneous. [gnacus tocky inclubke granile,
gabbro, thyrlite, and basalt.

Sedimentary Rocks

These ate derdved brom pre-existing tocks of all orpes. L mechs frmnang
ol crumGn by puss warrd broken dowem by the activibes of weatheting agents.
like frosl, wind, rain, tiver, joc and soa. The clements prodoced by these
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apents wera moved trom their origin to be deposiled elsewhere. The
materaly dermved Teoan fhe broken eletents by nver, sea and sund were
cemented temether by the process of diagenesis, The consolidatsd materials
constilulend the sedinwentary tocks. The ames mat cotsoliclaied] wers e
sediments. Sedimectary cocks tan be distinguistesd on the basis of their
vrnigic. This class of rocks is divided in clastic, chemical and arganic
secloment.

The clastic sediments are nsually the fragments of sther existing rocks
trarspoded by wind, ice or walsy. They can ba grauped convasponding Lo
size of the fagmoents in conglomecrates, sandstoncs, siltstones and
mudstones. The chenical zediments wre the resulis of high evaporahan in
shallowr area basing and the chemical precipitation of dissolved marerials as
carbonated hmestone, dolomite, sulphate gy psum} aod chlovide (MaCl
BCl The vrzapically formed tocks are dedved from spimal and plant
inaberials. The malkenials include peat, coal and lignite that are deposited as
& vesullof acouemenlabivo OF pland matedals {akinsaon, 1975).

Metamorghic Racks

These are derived from pre-existing sedimentary or ignams r::-u:ks.'l'heg.r aru
Ersrmies |l i!l}r Ale achi it oF thye apent it pressure, heal amed chennmcals. This
group of rocks is classified into bero, 12, toliated and non-foliated The
inchivideal maneral graing ate vsually porallel 0 ohe anolber in foliated
tvpe Examples of folinted fppe include nuscovite and biokite. The non-
fpliatesd roacks de not possess cleavage while dhe fljated mocks possess
cleavage. Examples of non-lolated hpe include gnaiss made fromquacts,
fellsprat and some dark minerals. Schial is another exatple, but its oTigin is
affiliated v sondstone, shale, limestome and burisd lacva. This rock
pusaesses uikdulating planes that have e fomied by clea vags as a resalt
o pressu e Examples of metacorphie tocks inchade cearlacbe, marbile and
alate.

34 SDIL ANL ITS FORMATION

Ball 1 avonteal bagsis forall agricolborel autivties (A ol el al, 20020, Lnis
one of e mostimipartan Enalu ral pesaueed (o orops. Proper attantion mesi
bt pinid b it for the masimum suppart of agricebiice kst organic faeners
do not compensate for a Tass in feetility of soil by inputs of synthetic
eatriemts, themefore, the building and maimenance of soil Feriily should be
the central vbieckive of organic agriculturists (Lampéin, 199 Stollon g4l
200H]). The: i aacts of pegatle Faim g on soil properties have been covered
extensively by researchars ver tye vears writh a special focus anthe relevant
prarsttuders of ndganic malber conlent, binlogueal activity and soil snssiom,
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Thrrughocrampra tisnrs ol relev anLsodl paramsers of conventuonally aod
arganically moniaged soils inSwitzerland provel the followring;:

341

Crganic matter comtent s sween bo be kigher io organically managed
goils than in exchasively mineral fertilized conventionally managed
goil, as a resultof orgamic fedilizatiun oeethods . High ocganic matter
cuntent can heldp avind sglacidication.

Chgane sl mdnagement iogrroves soil amuctups by docreasing soil
activily, therefoee, eeducing e nsk uf sail enigion.

CH g e RS poofll i e Enom o syimlacsis, aod are better alzle g
enploed sl

Crrgannally farmead sods Tave signifcanelr Togher Rialngical activity
Than ihwese nfeeventinnally managed snils, due to the presenceaf a
large number af earthwoerms, fungs. bacteria, and nther ncrn-
LERAINEMS,

(rganic managemant proniates the developmant of soil fauna Like
earthworms and other geowmd arthropods, theraby improving the
grrwrth crindikions of crops,

Factars Affecting Soll Formation

Hdl eesearch has perved that sodl profebes are influgnee] by live separate, yet
interacting, factors: parent materal, climate, topography, organisme, and
Eitties, Sl s lebiste a1l Hooesse thie fagilors enf sorfd foramateos. These [aciors, give
soil profila their distinctive charactars.

e

[ PR T B 1

Eouwes: hHE fwera neEnl Lam pharauibio mglicn, il

Fig. 1 A sl prolila
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The mteractivey o e five sudl-Momoag factoe (b, Climate. st
bl KapugLaphy and crganizms. be. plants” and animals Lifel cesults in
the devalipraent of asoil profile. Snil prafila 15 a vectical sectn of the and
laper bogpmnog e thee surface and echmcling doweweard inte the
uwocnosolidated underlying material toa +oil depth of & inches co mnre. The
toopsnil called " A horizan™ s the oukenmnst Layer of 2ail; 1t s parallel o the
sl surface, with distinct characteristios prod ueed by soil-Forming prncesses
&% illasiratad inthe above Figure L TE uswally includes the arganic layerm
which plants hax o theicroobs and the facmer fum o1 during plowghing, The
ph'r'siu:a! wd chemical chacactes istics obsenced within the scdl prodil e arg thae
hasise for differea ot rig sl Fresmy omesbhar.

la) PaventMaterials

Sonil pratentt miate il is thoe roatecial Ehat sl deselups, iFbmay e s rock that
has decompesed in place, or material that has been deposited by wvind.
water, v e, The chatacter and chemical cossposition ml Hee parsnn svatorial
plays an important role indetermining o penpertics, especally daring the
eatly stages of develapment (Kibier, 203,

Srils alev logsd un panent maberial that is coaese grained and vom paoged
itf ritacralzs Tasiskand boeweatheting ava kaly to cxhibit coarse greain texture.
Tine grain sodls develop whore the pazeot material iz composad of wostable
miiserals that ave veadily wea thered (Bietes, 2003},

Farcid maberial cormpasition has a direct imgsact 1w sod] chemistiy amd
fertility. It is mich im spluble inns (calciom, magnesium, potassium and
sevdineny whorh are gasaly dezsolved inowater amd wnade availabbe b plants,
Limestene and basaltic lava both have a high content of spluble bages and
produce fertile sedlin humid climates. B parent matetials aie Liny insoluble
Lo, water o thraugh the soil removes the bases and sulbstabures T
with hydrogen ions making the soil acidic and wnsuaitable bor agricaltun:,
Soils drvelopsd over sandstone are low i seluble bases innd coarse in
textore, which facilitstes Teaching. Parent toaderials influcnce on |
properhics teod to docrease with time as it is altered and climste bocomas
mre bnpodtant (Ritter, 20030,

& Climatic Caclow

Soils are assumead ko show stromg geographical eomrebation with rhimate.
eqpecialli at the glebal scalie Enangy and procipatabian, o ever, strongly
influcnce phyzical and chemical reactions ma pacont matcoials Odtter, 20053,
L leemate el mmprigs 4 vgl;,'l;::l'inr'l. cueer, swhadh pfTpcow-es Amm) dﬂ'ﬂll.‘l-['mi'l.'l.t-
[recipitaton in the atmosplere does affect hodzon devclopmental lactors in
relation bir Leanslialions of dissolved wms thegagh the soil Clhimate 1 also
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believed to influence soil properties since the influence of parent material
during soil formation is low.

(c) Soil Topography

Topography describes the shape of aland in a particular location. The shape
of land surface, its slope and position on the landscape, greatly influence the
kinds of soils formed. Topography has a significant impact on soil formation
as it determines runoff of water, and its orientation influences microclimate
which consequently affects vegetation. The formation of soil depends on the
parent materials which need to lie relatively undisturbed to enable soil
horizon processes to continue. Water moving across the surface strips
parent material away impeding soil development. Water erosion is more
effective on steeper land according to soils investigated by various scientists.

(d) Time

The formation of soils is a continuing process and it generally takes several
thousands of years for significant changes to occur. It takes approximately
14,000 years for American soil to form, 10,000 years in Europe and 100,000
years in Africa. This formation is however depending on the region and
location. Plymouth soils are considered to be relatively young soils with
slight alteration of parent material and weak soil horizon development.
Most of the soil orders mapped in Plymouth County are Inceptisols, Entisols,
and Spodisols. In general, time is considered to be the most important factor
affecting the formation of soil, as the length of time taken during soil
formation determines the type of soil that would be formed.

(e} Soil Organisms

Plants, animals, microorganisms, and humans affect soil formation.
Animals and microorganisms mix soils and form burrows and pores. Plant
roots open channels in the soils. Different types of roots have diverse effects
on soils. Grass roots are “fibrous” near the soil surface and decompose
easily, adding organic matter. Taproots open pathways through dense
layers. Microorganisms affect chemical exchanges between roots and soil.
Humans can mix the soil so extensively that the soil material is again
considered parent material (United States Department of Agriculture,
USDA, 2005).

The native vegetation depends on climate, topography, and biological
factors plus many soil factors such as soil density, depth, chemistry,
temperature, and moisture. Leaves from plants fall on the surface and
decompose on the soil. Organisms decompose these leaves and mix them
with the upper segment of the soil. Trees and shrubs have large roots that
may grow to considerable depths (USDA, 2005).
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1.5 SOIL COMPOSITION AND PROPERTY

Tha physical propertics rd sobllargely detormine the marwner in which (fcan
bu gsecd. Tropuertivs sach as wobethold ing capaity, perewability to weater,
aeration, plastictty and nutrient-supplying ability are influsnced by the swe,
g partioo, ardmgenient Laned o neral comaaprestion of suil prabcles, The poo-
portion of the far maper coenporents of seil —inorganic or ninecal particles,
urganes nadlerial, waler amd ain, vary greally Epom place o place aond with
depth Ther amount of seater and qir in the soil Aucuates from sceson o
season, but the prapitteno nf peimarry salld camponenls ol the soil, o ever,
revmains unchanged  The universal components of soil in percentage are
listed in Fig.

2.3% Water
5% R

5% Drgank Metkenas

457 Rew-h Malwrials
Soml = rich mialenals + otganic magtials + waldr + air
Bowren MocConnal, 139

Flg. 2 5ol Compashon

Particle Shape and Sizr

The paiticles of spfl vary in shape (spherval toangoular) and structuee, The
sigr s different from grioved, it vaner bebween sand and fine clay. The
gffective international sizes coneidered are lustrated in Tabke 1.

Table I: Mrmk.zszes based on U502 and Iner-atioral Clasaihkatian Sesterns

St nterng oI Swsiam Alerhen Spshenm
(Partele diarredsn i mrng Fartcle dlamates in mm

{arEme 2 and mare 2 and morm
Yery caarse aand Z-1 -
Coarde sand 1.0-15 2.6m0.3
Mehum =6 5025 '

Frre aand 0.25-1 o 2=0r g
Vary fine mard 0. 10-305 -

il {.05-0.002 0 4z-0.402

Clay Lass than 2.002 Legs than QL0012
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Textwral Classes

The proportions of varems particles of diffetent size groups of aoil
comstitulents are called il textune. The main aoil falype clvsses inchade
clav, sandy day, siley Jay, Cav Joam, saoddy day loam, silty clay loaon, loam,
sandy loam, sill loam, sand. loanty saund amd 54

The sl paarbucles are found tmerrediabe bifweesn sind and day particles.
B ineralogicallv, the particles of silt are similar to those of sand and are
Largaly m'mpnépd of pramary minsrals. Thesr ars more reactive than sy
particles becavze of the higher spedtic surtaca (hitp 7 fwewwr frishiveorld.
corr S Tibed £ S qoils 30 by

Siir

Rilt comzists mainly af very small quartz particles. Each particle has a large
surtace araa; it is smonth and powderr. 5ilt s found m belween sand and
clay particles. When water is applied ta silty s0il. tha air is tmpped in tha
pores thereby preventing M teom moving freely inda subsoil, leaving the
micishepes in the bopsl. The bagher the ameunt of siltin g sodl, b greater
the atnount of wa ter avadabls in b soil and tha geeatat the amount of water
gwailable b |.‘.'-|..'| nts |:."‘;]{i_r|,:_~.':| rrmi, '[';";'J‘].

Clay

The day fraction controls the impnriant properties ot the soil and it is
creapwsed of secnmdary manerals —coystalline ahunine sboades. bhas high
spcific surfaca wehich is more reactive. [is ability to retain water and
nuabriemk sy |."J'1.-"|'||E'|'| The Lty ral dassesare difteceil rt |'r|:'|||:|-' wn e |.'|-a.r|:||,,]|."
size analysis, but alsa in their bearing on some of 8y Imporant factoes
altecting pland growth. The clavey soils can beld ;e moisiure, but have
high wilting percetibies:
Facioes aflecting pland grow v include:
vl Mosvaability and availabality of water

] Aeratioo

(i) Workability

(vl Content of plant nutrients

Sand

Fandy zoils are very permeabls and are well drained with less weater
rihention Thesy mguire imegquent irrigation for swcoesstul vop gpowth
compared 10 fine textured soils. The rale of water capacity of sandy soil is
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low. Unlike clay soil, it is usually waterlogged resulting in poor aeration and
workability. The moderately fine textured soils, e.g. loams, clay loams, or silt
loams, are by far the excellent soils for plant growth, as they have the
advantages of both sand and clay soils.

Soil Colour

Colour is a ready indicator of soil conditions and some important properties.
The colour of soil can be used to determine its strength, i.e., either rich or
poor. Red, yellow or brown colours are usually related to the different
degrees of oxidation, hydration and diffusion of iron oxides in the soil. Dark
colours are associated with one or a combination of several factors,
including impeded drainage conditions, content and state of decomposition
of organic matter.

Soil Pore Spaces

The portion of soil occupied by air, water between minerals is referred to as
soil pore spaces. Pore spaces are usually determined largely by the
structural conditions of the soil. Results of several researchers clearly show
that sandy soil has low pore space of about 30%, and that of clay is
approximately 50-60%. However, clays possess greater total porosity for
plant growth than sands. The pore spaces in sand are considered larger.
Water passes through easily without retention.

Soil Density

From several investigations carried out by soil scientists, it was discovered
that soils with larger particles are usually heavier in weight per unit volume
than those with smaller particles. Different soils are based on individual
densities and their constituents according to their proportionate contribu-
tion. The bulk density or apparent density is the weight per unit volume of
dry soil as a whole.

In mineral soils, the true density of minerals varies within narrow limits
of about 2.5 to 2.7 and the apparent density range is between 1.2 and 1.6.
This is also determined based on regions.

Soil Temperature and Heat

Soil temperature is described as one of the most important factors that
control microbiological activities in the soil and all the processes involved in
plant growth. For seed germination and other biological activities, heat is
imperative.
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e reguired temiperature needed by seads Eor gerrminat ion W aries frem
sy craaps. Crope ke wheeat, barbey, and prese ape grosen  ndia and Burops
during winter with relatively low lemperatures as compared with maize,
proondeut, cassava and cotlon grawn m deapacal wegions with high
temperature, Microbislegical activities are ietarded by low sail tenperature.
Low retapecabore relards niteificabion processies and gther aclivativs of
miceoorganizms for duecomposition processes, This effect will no d ol slow
dorwn e tisttient wsape by the plant, and grow Uy w 1T adveesely allecled.

Acs o oesuln, soil wemperatare is considenal bo be veey roporant o soil
raxanamy amd the provisimm lo wse it as 3 differentiating criterion al the
rarmil v lovel of cateranratum should be encoueagzed
Soil Afr
Soil air s an impoctant compaienl OF soil, The restricbion of soil aeration
alvemsely affects root levelapoowent, processes of respicalivn arl othee
essential biologrical processes involned in biomass tumotrer nnd nitrification
Prraess by g}'rﬁhln!'lr and niewi=sembane acnvies. [0 g, Etheesdars, imperiam
tor wnderstand the Conbent of ol air and its compasition. Experimental
results of authors bave previaushy mentioned That soal pie depends on s

texture Sodl may bave pore space of 30-5T%5, but the pora space that is nar
lilled by wales is usually soscupied Iy aie.

Plazticily and Caheslon

Plasticity enables & monst soil o change shape om the applico e of fene
and relain itz shape even when the loree is withdrawn, Looking at this
azpect, sandy s0ils may be considered tobe non-plas Ge and clayey soilvace
plastic. Cohesicn helps padicles be stick do anathee, while adhesion helps
pathicles ta detach. Plastic soils an: cohesive, Tasticwyr and cobwsion reflect
tho sail consistency and weorkability of the sl in tenns of quality and the
fendeney o be ussd far agaoy bl poarpuos:.

3.6 SOIL ORCANIC MATTER IMN SUSTAINING SOIL FERTILITY

1 ropical spils one procr i inorganic nurdents and rely om the recicling, of
mulrients trom Soil orgarme matker b mamntain festilive. In undishborbed
rarntopesby, eacty oo krnen ks ipe n'-q::.-'c]el:l, vid e lider (Mading and Cuoavas,
19397, Sl viut hents depand my Lhe mvineralizaticn of arganic nutdents from
plant remains (Mueller-Hapeey ot ol 1985; Ticssen of ol 1992). Ehlacts of
ferilization can br incansiztent becavse of leaching or fikation of iforganic
LTIk
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Fatmars should be awara that organic pesoutces play a crwgaal robs in Byth
shork-berrn natricot availabality amd long-temm maintmnanoe of soil onganic
matter in smaller holder farming systemz in the tropical reghons (Falm ot al.,
2001, Dasprite g impoctaoce, there w BEBe predetive understanding for
the management of organic inputs in teopical agroccosystems {Palm et al.,
2001,

Iow et African semi-arid tropics. the comdirooes ool stiom of the suit
has ted 1o a drastic reduction ol sl organic mater{Bationo and Mokosunye,
1997 Such red ucting inn thae Teve] oF soil crgane st tter have resn sl n
decreasad s0i produdcivity over the vears. The addition of organic mnaterials
ritherin e forme ol man o or CHp pirgin bowe Dvg Bormefa: 1l eflecty ain the
soil's chemnical andd physical propetties {Batione and dloksrenye, 1941} The
arpuatiks of nuteiends iocrops aowl crop résicdud e often several arders of
magnitude but higher than the quantity of the same nutrients applicd as
tertilizors. The re tusn of ororpr regid we for soil Jech By improvemicni cansws e
ayerstressed but it is essentiol to gather more infoermation v thee raties of
clgdnic matter decomposition with a view 10 have a better prodaction
thrvash e althy oo o fertile sol.

Himvever, despite the adverse effects causad by chemical fertilizers. the
wsof vermin-compost s st used in saharsdsbe, Bamabaka and G larat
Slates and other parts of the world to improve soil conditions amd inceeasing
crop vield and crop quality The paphe of Maharaghtra, Karnataka and
Laujnrat States hetieve thit the adoption of vermin-culbure technolusy
enly helps uumproving sail Fertility ona sustainalle bagis bul italso helps
m minimizing the wse of chemical Eortilizers to the exvent of 23 by 50% and
inzecase crop wield by 13 to M)% due to inceeased sapply al all cz=ential
elemmemty.

Crp rotations are crocial for organic systems because the Lepumseoins
Lrops Wsed (och as alfala arnd red clover) pnov ide nitrogens [Ny and help
recyile nukrients, like phosphorus (7] and potassium {K]. The presence of
derpr-nwiled roops an the gysters of 1Te rokation ieelns eateact nutrents f1om
hnrrr sudt depthe and rorum o the curtace when the vegetation dics Crop
residues provide carbonacenas biomass upon whichsail microfauna (e,
vacthwrormng a ned Puaetloos) and moroorganisms erbark o,

3.7 SDIL MANAGEMENT PRINCIPLES

Intermaticnal agricidiural ceseanch institutes and resaacchers from different
istrtutes bave spombcantte conteibrted towands the development of sound
wUil mvnagrment principles te enhance produwction wechoigues hat are
sustanmedbe to boet rural and ortkan developmenst without conprromiziog tae
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acosvstam hunclions o 20il. Soane of the reconumendabions put iprward for
snil roaniagenent afler durnserous resenrches and investigations include:

2 Pl niend enbed et
Fractising hllags
Integrating covet crops Widh multiple puagioses,
Tractining sl comgenrabppn with o view do comtngl sail loss throwgh
GRS
Appelicatron of otganac maldlet with planl and animal oeigin
Erhancing soil aeganic calxam pendl az ail intggralor of various soil
base functivn:
= Indegrating sustainability of nutrient cycles

Ll
=

o

o

3.7.1 MNutrlent Ephancement

Io addition fa eagrogen froom legurmes, cover orops help reevele (ther
nutricntz on the farmn Mitrogen {04), phasphorms (£, petassinm (K calcium
0, mtagreesiom (b, salpbere (5] and olher awlpients are aoramalated by
COWET COOPE suring a growing seasen. When groen maniwoe is incorporated,
o Tand dovn as mo-LT] anulch, these plani-essen ligl nu Leients Bacome slow s
availabbe dwring decoinpusition, D, Creg Hovtomoe deveoped aometlued for
astumiating nutrient accruanwent by conver Ccrops in neder to Ted uce the snil test
rewontiteelicisbin ol fechilizer.

Farrners showd e ercouraged to grow legumineus onver Crops because
of their atnliby tu EBglogically Gx nitrogen to the soil fhirough symbutic
relationzhip with Krizabiz bacteria living in nodules of roots. The arwount of
:‘li‘trl,lgvl?l:'l Huat Ay sontoibgde 4o ni_l:]'n:_'-gi_-rl fih;ing LTk d I."'F:II."'I:'I.Iiﬁ- ol
environmeontal comditions, cacben lonidrogen (CiN ) ratios of the cever crop,
available nitengen i the soil and sl ani: robaal activ iy,

I aldedalivn W the quantity of mtregen available in s legume and cover
Crof, the rate of decomposition, or ineralization, must ba matched with
crap N- nplake requeements foroptirmen yeld

2. 7.2 Tillage

Tillage offcrs a variety of advanlages for gptimizing coop yield and
maintaning seal condiinis thal poomode sl and water conserration. The
s af string Hllage allews ioerow soil distarbance and subsar lace notoent
Managamesn! Jur optmum ciop prduction Sirips ol “ne-tillage” rows help
e une rarf on ol erosion osses coanparc boanees intense fillape systemms.
Single pass preplanting tillaga is less costly than mealtiple pase vption,
Tillage ermdriliutes fownarls sonl qenation maprrowes soil watar holding
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cispinity. Thpoomahes sctivatics of soal onganismes sod cost peoctration in the
soil Tha wse of tillage on a faem adverscly (o conlrols) affects disoase
aalbaesabe cin vhg feled.

Kodiecod rllage practices help o spp ress d iseases, most dinedses can be
Favoied 25 a resall of oeote espdues of pland mnatesuls vo e surfece. The
rwgr feohor b webich redocoed dllawe affecks diseises is througeh the increasa
of inooulums, noculems ave terms used fro the pathogsn peopagoles Hat
irhate pputemic. Toe prachee of redoced Gllage decnxases crep debris,
which semves as a Tefige for many pathogans and destroys soluntaty plants
that wck s o posercoin of pathagens, surh as vaneses or rusts that requine s
living host [(Bowden, 2ZHK}.

Tillage can alae alffect digeases through changes in macreenvirmamaent.
Focont studies show that ecdueced tillape incraazes soil moisture and
decieeses aoil ternperalere. The chenges, however, lielp suppaess some
Uiscases ke drgland foot retor commen oot rot. Thereace ooomerous other
changes Ul the w0l bulk density, ponssily, and meicnioial activity. Tillage bas
an effect v belwyiowr of vectors that cacry discasces, Bur istaoce, aphbads
that carry barley yeller dwarf virns are 1ess likely to land in figlds with
abarncant crop vezicdoe Ore the sl seeeface B e, JHED).

3.7.3 Cover Crop Practices/Soll Structure Enhancement

Annual cover crops ke nve, barley, nats, cyegrass, welch, Austrian field peas,
ard crmmsen clovser ace grown during cald season i the numiliern lalibades
L prevent erosion and improve sl nuteients, These crops ane grown and
destrees ] i Hie early sbage with a view to prosee ol qualily, These ctops
£an b mcorpurated into thae sodl s 2 gocen mneee cnp

Warm season antwal cover crnps like uckwheat, faxtail millet and
Suodan grasses can be wsed to fill opanings in 2rop okation wrquetues.
Perential grass and |eguore covcer crops ane conmmmnnly used in aechards and
vinevards s living mulches. Living mulch systems involving dhermically e
nrochanivally supprossod covar crops have also beon vsad suoccssfully in
1.'¢:g|."'|‘u|::-]t‘: J1:] Bl LT :;:,'51'1_']11@. l;hrl'rugh hﬂpl_:-r.ilr:,' bu].‘*].‘*r!‘ﬁ-ﬁinr'l ot the
covet crop with herbicide or mowing {Sullivan, 203,

Cuinvercmips play 8 colein ol steeectaie irgrroserend and act as a protec-
tive ouveT B the soil surface by conmrbuting weossil erganic maller and
binlogical orocessas ocowrrng within the soil (Fig. 30 Physical covering of
rhesl sorface By a coveee o prosades preokecin from phe nmract of rain-
drop and shearing terce ofosarland water Tow. Cover erops cian roduce seil
cartpachin impsact OF eanfallag weellas provenbing sbhwe crusling and saaling
ot the =il surtace
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Source. Knshansan 2005
Flg. 3 Fchure showmy 3 parhuld Coear Ciep 122hIras6a)

inCorporativn Oof CoveT Crps Db S0l s Ereen manu e icocheri By the
aelivities af =obl mivisgidacisme and e Tornalion of -l aggiegates
Erariog the miondsial degroadation of ongamc maeria l, polysacchande guas
ara raleasad b sarve as Toe which attraet sail pariicles togetherintiea stabda
iggrregishe This aggregate sthiliey belps wed uce soil erosion amd improeses
sail struchotal proparties ralated 1050w astatica, woler infiitration ard watar
|‘|4_1||.i|r|£l capaiby (Sl linam, AL

3.7.4 Effects of Cover Crops in Rotatign Scheme

Vegatable coop rotatinm s o - pear nola o, Durimgs the first six veims, v
veor shou d Te wsed o geeen rreamane o stoly lowe eplmal b kusbandny
cur b upplicd in any manune on a cotaton system Mittogan supply 1s iased
entiraly on leguwe ™ fixatint and it5 measorn i3 teeednce b nssas from the
soll Yogebsble rotation should inchade corcal crops, s pealtlems with
waeds, pects, diseases. and sail stracture often berome sericus 0o very
ks vepetable cotabionys (Stolze ot al | 2008

The steatepy of growing cover ceops during dry season aims at et ning
P s itTuier L e g Aweshom, angd incthe topsal Wheee this isnet possible,
the strategy of growing doop-rooted main crops of cover crops Jon at
resorvering anme of the M leached Lo laeger anl depths,



¥ A mcelrueal Frodocoesm

Genelally, the W managenenl srategies have wirhed well, and have
prrelaaed pocnl vegrtable crops withonl adding any extermal N souroes
fields in rtation cycle. This assertivns is based on an invesligation
conducted fixt a peciod of eight years cuperiment. This is Dased vn the
author’s imnestigations within g period of eight years. The results of these
invesiigatinns ravealed that W supply e crops was notvery Tngh, bk ibwas
hagh enugh tochsyio ged vields from severalorops asa lot ef plangs soch
as legumes bhave the capability nf adding nutrient back to 500 when
me ] v oraps rogagion

Ecscarch resulls on N usage in crop rotation scheme have shown that
anly vegctable crops seemubo bve significant N baitabon swhen coonpancd
to cabbage. The result, however, cleacly showes that vegetable crops contain
high aerwmants of nitengen. However, seaalt of the several iovesigatioms,
were ok lifferent from other researchers.

Cnmsidering the result of investigation which o lude vegetables inrota-
tivm, the conglusien is gt the need for the impaort of ™S oonksining mannares
ta vegetable crop rotations would be strngly reduced, asitis added back tre
thwt- 21yl M&r‘l._',.' ooF Bz I:|_u_']'|r1r|:'|1,u_-._~: wEed ke cabebaim bhiz reson Foany, o eoneese, b
used to improve M managemen Lin other bvpee of organic coop eota tions.

1.7.5 Environmental lmpacts of Cover Crops

pust neseacch on cover crop cleacly confinms that croviccomawendal it
contributes to snil fertility and improves the concentration of nitmogen
syrhep Soveral rescarchie's alsa pomined ot Hast cover crops sbwe some
major plant nutrients in thew tissues, The decomposition 8 cover coop
bissues following incaeporatinn of the plant as green manure crop halps
make the nutrients available for subsequent crop upmke. Uhrganic acids
released during dacampositiom of erganie matler in the soil uswally help e
sworlecaty the ransformation of maeral phesphoros for plant availability
[Shorvonants, LREG).

ot crops trnsfomn solarcoersy inte fJocd for o diverse cornrnanity of
detritiveras arthropods, eacthow s, and microorganisns, Additions of or-
Rarni; matler io smlabmlate cucon £nal acllviges, growth and development.
The diveesity and abund ance of living bivta inw soil is o criticel compengnt
in scdl qualitr assessment.

2,76 Benefiits of Cover Crops and Green Manures

O rganic Matter ansd So0il $trochace

Lhe miajor banett obtained from graen manures is the addiriom o ompianie
onua bbeert by Bhe o], Thee brga bidonern of organic smatter by tricroorganisms leads
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to the formation of resistance compounds. The compounds (mycelia, mucus,
and slime) produced by the microorganisms assist in binding together soil
particles to form granules. A well aggregated soil tills easily, is well aerated,
and has high water infiltration rate. The increased levels of organic matter
content greatly influence soil humus.

Itis important to note that annual green manures have a negligible effect
on humus levels as tillage and cultivation are practised each year. They
replenish the supply of active and rapidly decomposing organic matters.

3.7.7 Soil and Water Conservation

When cover crops are planted solely for soil conservation, they provide a
high percentage of ground coverage as fast as possible (Sullivan, 1991). Most
grassy and non-legume cover crops, like buckwheat and rye, fulfil this need.
Among legumes, hairy vetch provides the least ground cover because most
ofits above ground growth takes place in spring (Sullivan, 1991). However,
hairy vetch offers little ground cover during erosion period. Growing a
mixture of leguminous crops and grassy-type cover crops increases ground
coverage and provides a specific quantity of nitrogen to some crops.

Soil conservation with the addition of cover crop provides beneficial
protection to bare soil during non-crop periods. Soil cover reduces soil
crusting and subsequent surface water runoff during rainy periods. It also
helps to conserve soil water when used as mulch material.

3.7.8 Soil Amendments

Organic certification bodies recommend naturally mined lime products for
the adjustment of soil pH to within a range of 6.0 to 7.0 (depending on crop
requirements). Lime and composted manure are regarded as the most
common forms of soil amendments in organic operations. Raw manure
could be obtained from organic or conventional farms, provided the manure
is applied atleast three months prior to the harvest of agronomic crops and
a minimum of four months prior to the harvest of horticultural crops. The
implemented regulation provides adequate time for proper decomposition
of manure and avoids bacterial contamination of produce. In order to
prevent contamination of waterways, raw manure cannot be applied to
frozen or snow-covered ground. It has been recommended by organic
certifiers that manure should be composted prior to land application.
Composting is a very good method of stabilizing manure in the soil.
Adequate moisture and temperature should be maintained for proper
decomposition of the materials used in the process. Most organic farmers
utilize front-end loaders or windrow turners to construct outdoor
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composting systems. Other com pasting systems include venm - ompuaabng:
(ubilizakaen af vadhwerms n "luals™ b |:'I"|:“II-1'I'I]_'I|'_'|5£' manure and other
wastes), in-vessal digesters. and anaercbic svstems(Delale ed ol 1999),
fedlaoendments are available Foe gmgant: Faenmes, This impsartnt thak the
materials aoe nafurally based and actificial substances prohibited.

3.8 SOIL QUALITY TN ORGANIC SYSTEMS

Trea s crmrep Fior L‘:-rg:'lr'lif' F:sl‘l'l'll:ni.:;l‘. Ehws il T LRb. TR Preaars §ime 400 Eoeoy ey
i5 b emsLce masimune maintenance of adequate seil lentility . Ovganic farmn -
ecs advocale for biolegically aclive sl conlaining micenlial populabines
required for nutrient cycling b be able 10 sappert crop grewth, CirEanic
Eanvncrs suppo ik crop cotation svstema in oegamic faming sy sLoeis as oo bei-
vob like nitregen foom Tegomes (alfalte and eed clover) ae well as
carbonaceouws biomase in the so0l, are beneticial to 2ol micematganisms for
sury il “gurally maned Lo proclucte Can ke used o adjust sl 3571 o o-2
Bastsd oo crop raguicsments, Additionally, liowe, evamace and composted
fdnuee are ke b B the et s foent O el amemd et foe
rina e cperet iong | oas o Stk v i1 tbee Lo bed St b of Arterica reguines
that raws manure b2 appliad to soil three months prior te haneest for agno-
notmic crops and fuur momths Enr homticultural crops, inoordaer 0 allow
adequale decomposibion, avd aveid any peoblems of bacierial centamina-
Fietr, o1 ther preod e [ Lclike, 2ULS) B meanes cannat beesypprlived #0 frevam
o s -cosrared peodand. Composting s the mosl prefereed method of stabr-
|:|..-'1:|'|E; Ay '!._.'l.'rni]‘:i'lﬁ-l"lrn;.:_' 14 W -:_':_:-nfn.‘:-l_l_q_-d I:Jrc:-l'q'i-'\. we e 1'|:i+|:'|'|HE'|'|-
containing matzeials {manure, yard / kitchen waste) are mined with corbun:
cnalaming residues (eorn Alalkss cobe, strge and wanesd chipa) b prodoec a
substanoe proferably in a carbon-to-piteogen ratio 905 of S0 bu T (Toelabe,
2005). Delale poinbad ol that compaal risium wsgd shivulil be ata wempera-
ture o sboul 140°F fur at least Lheer doys Tor composling process. Oher
authuers imasligdtion pesu L alie =Wy ested that (heee should be adegquane
oinugstume ared bero perabwoe toemdiin activity of audl micooe ganisiu for an
elfective com positinm of com st materials.

Buldeng and maintaning, soil quaslicy 15 the Dagis for suecesiful orgatic
tarmiog,. However. batare developing 2 soil managament plan, emphuss
Showld Ese Laigd onosojl L'[u;|_|i+'_-.'_. ard earmers shaghl Isge ary wdinted with tha
moeroll philosephics, legalitics, and mar beting appoctunitics of vrgaoe
.J;.;rin:u":un".

Fhr publication of Sivapalon et al. (1999 explainud that for dany vears,
there bias Deen incredsing Peblle rurcern abpul the ose of synihelic
fertilizars and other agrochemicals on comventicnally avrageld brmes. This
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has motivated the interest of organic farmers in organic agricultural
management as it prohibits synthetic inputs. '

Research has shown that organic horticulture and agricultural systems
are associated with enhancing soil qualities and microbial populations
(Sivapalan et al., 1993). Aeration, soil-water relations and access to organic
matter are improved in soils under organic management. Soil characteristics
can lead to heightened microbial biomass and activity, and therefore a faster
rate of soil organic matter (SOM) decomposition and nutrient release (Brown
et al., 2000). In addition, when organic farms include regular inputs of
organic matter in their rotations, they often have a larger soil microbial
biomass than conventional neighbours (Ryan, 1999).

However, an enhanced soil microbial community does not only occur
under organically managed systems (Ryan, 1999). The management history
of a soil can influence soil microbial biomass and activity in both
conventionally and organically managed soils (Armstrong et al., 2000).

There are a number of other major indicators of soil health and quality.
These include soil organic matter content, soil microorganisms, soil pH,
aeration/bulk density, basal respiration, SOM, microbial biomass C and N
levels, ergosterol levels, water holding capacity and N-mineralization
levels. Management practices have the potential to affect indicators, health
and quality of the soil.

3.9 ORGANIC MATTER CONTENT

The environmental importance of organic matter content relies on its
capacity to limit physical damage and to improve nutrient availability along
with biological activities. Research on organic matter concentrated on
measuring the parameter of soil organic carbon content (Alfoeldi et al.,
2002).

Soil organic matter or carbon (C) inputs improve soil physical properties,
such as aggregate stability, and provide food, habitat, and shelter for billions
of soil organisms. Increased aggregate stability, improved soil structure, and
surface protection provided by crop residues. The use of manure or compost,
and cover crops on farm land reduces soil erosion losses and increase water-
holding capacity, soil porosity and aeration. Proper and good management
of soil organic matter content helps promote soil biological activity and the
healthy microbial and macrofaunal populations that are required for
efficient nutrient cycling. These populations include bacteria, fungi,
actinomycetes, nematodes and earthworms. The absence of these organisms
in the soil will affect agricultural production.
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Fesearch comducted by Stolze et al. [Z0) concluded that the comditinns
cioeganirfarming has beneficial plfects anthe chacarerizbiesof sl arganic
mitter due brhizh rake of organic carbon content in the eriranicallr farmed
gils than on the conventional ones.,

Ferfilizees recomomenilo, for organme fanmung systems ame based on
famavard manure, compost, green manure, rock dust, plant residues and
cownmercial v gannc MN-featili gere Conmecpuenifly, there s an extensive supply
of organic maiter passing throwgh acrobic decomposition prooesses
(Alreld el al, 20020 Minerallaton and decomposition processes am
matitly influrneed by temperatuce, hamidity and oxygm. Under humid
iropical erindihons, these processes run fastee than the lvorthern cranditions
dunng the colder months. Snil trpe plays a mle inosoil minceali aben
process as well. Sandy soils easily dry up quickly, therefore, slow down
dicompxasihon provesses. [ s Jmpﬁrr;l.n’r Fear ALl Byrrmers b b acear (it
farmlitic zoils are nat very Eertile, bt they can encouraps fast decomnposition
and build upstable prganic matter in Hie goil.

3.10 S0IL BIOLOGICAL ACTIVITIES/MICROQRGANISMS

High lavel of biological activities in the soil promotes metabolism betveeen
snil arwd planks. Tooronbrast toecany enticonal famming, onga nie facowers depend
om high and sustained supply of organic substances while the conventional
farmers brase Hier Faermng ro synthetic ebrnents. The sim oforgane farmers
is to ensura tha vz of onganic fertlizaton management vrhich is based on
ceap rodatinne with clover )/ grass key, underseeds, catch crops, green and
animal manwre (Subze of al, 2000). From the analysis of sevecal eeseanh apd
Investigabions, organdc famiitg cecforms botter than corventotal fammdng,
Thag rosultis based o relevant pars muders: of soveral investigalions.

Eoil is the habitat for plants, animals and microsrganisms. As planks
buld wp organle matler, sail aoeceals feed on e and e Jebas
sirmullanecusly, microbes decom pose the comnplax arganic convpounds (o
thear miveral eomnpuoiesnt aod o 0”0 [Almelch et al D002}, The hving seil is
a ventyal pataf s0dl tertility as activity of soil orzanicoes pronentes available
elerents i pland pesicdues and negoacdic debeiz entering Bee goil. Part of this
mmiaterial rermaiog in the sodl anl contributes fo the stabilizatin of Togrmus
Build up. Earthwrorms are rdbet important soil organisms crntributing
teemenidgnsly in acrating and improving the quality of s, ax thesr work
trgether with fungi, bacteria and numermus other miccoonganisms poesent
in the woil.

Several research resulfs have shown that activilies of microoTganism: ace
higher inongindsa Dy imamaged seil than in conventionally managed soil. Ax
a consexquence nf the higher activities of micrporganisms in orgaoleally
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managed sails, nutrients are rerycled faster and soil St be s omaroved
rapul|v

An important reprasentative of enil fang are mycorchizas, which build
up symbcsis between fuagus and plapd. The degree of miwevmrhizae ot
culumizatien was found tebe distinetly higher inorganic plols as compared
ta canwenticnal plets (Mader et 2L, 200 Smaeh ond Read, 1997).

The process of outrients mioeralization takes place much faster on
Tetallliv suabs of the Wopecs aml Auldrapics than omnesonTs evprical af been prerate
and cuntingemtal eomess: 8 bigh organic matter content aodd high biological
activilies, ate sean as ihe praraquisite for susiainable soil fertilie. The
P b i mpaachs OF omgame farming un Baolalgical poh ity mne-onzanismes
and goil organic matter are very vital bor soils in the tropic and subtropic
P alal N

111 sSDIL pH

Suil pH ik also an indicator of soil qualiny as it is o measwee of soil acidity or
ilkalimily. Thue 4o [ eMTect vn gvailabilibe of v rienls aod 4anc elermnanis,
soil pH is corwidered oma vt the nnst importand factors atbectiog soil quality
sl praductiary CAkinyerm &t al, 2003) The natimal pH ragge foT st
plants is bepwen 5.5 and 7 5. Sudl acidity and alkalinity can influenoe boath
sral macroberl activaby and physacal peapet ies. 5ol fung are mote active al a
bawer pH kevel, companed b soil microbial bacteria (MoCauler ot al , 2000}
Effects ctreduced soil mizeabial activity are obszrved through raduced plant
biomass and prodduecion (Bates on al . 2000 Agnicultural managemeat
syslems can alter the pH ot soils. Patriquin et al. {1993] suggest that
cunven Hupglly mamagel seilsore significantly Tower in pH ascieopared b
s0ils managed organically.

This may be due we e acidibying offects of nitcogenows eebilicsrs and
rther agrochemicals thak are present in conventionally managed agricul-
hural syatems. Iy general, arganic farming practices are lese acidifying
(Hatriquin et al., 1943)

IFHEnaBEd ] Auc Gyt IneraaBing Alksiniby
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Tha requiraments of plants vary widaely according oy tha s bepe. The pH
af a guil can alse be judged lased nn nators of wsage and purpose.
nvéstigations reveal that soils on which crganic famiing practices ara
carvied oubara Less aeidie, Ths is as s vesult of the nateienks: made awanlalbile
fur bathy croppingg mnethods and famming, srstems.

312 AVAILARILITY OF NITROGEN TO PLANTS

An understanding of 2 scdl"s M-mineralizaticn capacity can beof particular
value bwcumse of the impnetarsce nof niteogen in Srof proneeth and vields. Ta
estimate the availability of sod] M to planks, the fackors involved in the parg-
etz 1o g mkler depriadanon and bhe associabel W tumaover in the sol
st be vnderstood. Plant availabla B in soils eriginates from sither artili-
<ual mitrogen fertilizers feomventional agoeulbu gl system) o minetaliziabon
of inherent and applied prganic matter and plant residoes (both conven-
tional and organie agewultural avstems). N-minetahzation i 1he process
whereby this orgonic nitrogen s converted to inorganic nitrogen, via the
microbial degradation of snil oTganis matte rs (SO0M}. M-mineralization oc-
TS i ke sucaesive steprs: G anui ficativn aod (it nisnfication. Dhning
ammanification, nitrogen within the SCRA jamino acids, amino swgars,
oucieie aclds amd animval resicdues) s converbed b amnons vla the acdivi-
tes of heterotnephic fungus and chemoatorerotrophic bacteria. Under
Rk romgitloms, the avionia e e sopveried to nitfate [N, ) during
nitrificatinn. B-minaralization can be atfacted by phiesical, chemical, bice
chemisal and negrolnclogical soif pacameters Carter and Bennie, 1952,
Franzteubbets ot al., 194 Ladd =t al., 190 Vavel, 1Y Cmay o al, 1997,
Vinten et at., 2002}, Beaaarch has abmotern thoal 2001 stewcture, mcishive, Len-
prabure and actation can alter the cate of M-mineralizabivn in the sml. These
lactors wot ondy aflect N-minecalization, bul also other B trans tomeation
pracesses ke denilificabion, salablizativn ansd imemaohibizadign . Miteogen
immobilization can also contribute W alterations in the mineralization pro-
vepsems (R, T9R9). Tr oadder o detemiuoee the «ffecl of minerallzaben process
in urganic and conventionally managed soils, the research experiiment «un-
ducted at the University of Kassel i the Faculty af Sml Miceobialogy in
February Z/M5 aimed at.

%+ Invesigating mineralization process of notriamts in the sedl

<+ Invesligating selected bilogical, physical and chemim] sl chaae-
LeTistcy, in particular B-mineralization

% Examining ditferences betvween soils managed at two di fesent sives
ie, conwenronally and arganically managed =il
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Bafor thee skt of the exporimaent, toe hypothesis was that when organic and
conventional sedlz ate compared, the organically meanaped seils would
Jisplay highee microbia] biomass and activibr and e would be higher M-
rnineralizaticn (A kinyemi el al., 2005],

1.12.1 Materlals and Methods
Study Sile

The study amea was located near the town of Witsenhovsen n cenleal
Gamany. The spiks samnpled were (rom plains Tooded by the river Werra,
mianndy developed in the lost 12 vears. Thw conventionally managed soils
had been cultivated lately and sowmn with wheal. [n ornteast, the organically
A s0ils we e uncalbvated.

1.12.2 Spil Sampling Technique

Goil samples were laken on 14 February 3005 at a 0-15 cm depth, from
argamically and comvenbional [y managed Gelds, at bwo different sites. Four
cote samples of 4083 e and a further bwo sannples (takam as bullk sarmples
using a vertus] cored) went collechsd from each of the Belda. All samplas
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were bransformed to the laboratony where the bl samyples were sievad <5
|'||||'||.]_. I:It'L'-:lr‘hl."lJ]'lEi-l"d ab Ereiam tL"rllE:ll.‘:raiur{‘- frr b koears wpd, stored in
polrothyvlenc biygs at 390 until the analyses commenced (Akinvemi et al.,

A3,
3023 General Soil FPropertics

Bualk cderssity was determined wusing the core samyp les, Soil pl | itested wsing a
=il boowaler ratio el 1125, water bolding capacity (0 Jdry weight) and diy
usaten [ el el o] weene neasucel usings bulk sanpales. .

3.12.4 Soil Microbial Properties

was meagured as cvalved CO . weing the Hiration
wethed deseriled Ty Aovdersond [932). Fally goams of enoast sml wers plised
inle 1liwre stoppered glase ja1zand adjusted to B water-helding capacity.
A prlypenopry Tenes vial containing [ Bl T3 Bab [weas acdded doesach ol
th s0dl somm prlos and 1o thres empty bodtles, amd the conten s wene incubatod
al 22°C [ three days, Aller Ouis e, Deesh MaldH solulinen was added o
cich of the jars and the comtenks woere incubatad o 2290 For it adays The
Cok evelved during each of the imeuhation perimds was caloalakad from 1 he
cpuaantaty of b1 R BT e moed ke brrings the M FH sobation to pH B3 The
avilved (O, was caloulated as follows, Evalved CO A0 = (5] = W = ESIWY,
wrhere: Bos A he simeceant af HO'T [l aveeed el bes ek e BeadH i thie Satepaty
bottlas to pl LA 3, bis the amountof HUITalineeded to titrata tha Mt Linthe
hottles cnodaining soil 0 pH B3, M a5 the molaridy of the HCI, E=b
{oquivaleneweight to capress the data s cathon) and DWW iy the doy waeigght
uf the sl s ||1'|p|-q:l'g:|

Microbial bivmeagy © and bismnass Wowere cstimated using, the
chlurdorm-Tuenigaton extraction metlusd (Bronskes #lal, 1955 Vanceelal.,
1587 e 10 portion wis famigatad vwith ethiaow = frec CHCL o 2t o
at22°C. Follonerimg, fumigane vernowal, the soil was extracted with 0ml G5 W
RS0 for 3ipennbes by e Ladings amd shiskang sk XX mov min Vand filkerad
through a lolded tilter paper (Joetgensan, 1545). The non-tumigated 10
poctae weas exbraclad saanlaely when fumigabnm commeneed.

Eollowing the ramaoval of inerganic © T acidification, Eam]:l]q':.-'- QUL
combusted abRSFC in the presemee ol 2 platinom catalyzes. The organic Cin
thee extracts was then measured as OO by infrared absorprion using
MHivatoe aiomabic aralveer  Micoobial bomaes © was caloulated as
Eurlloiars; Mlicrobial bivmass O = E, fkp-, wehere E, = fumpanc C eslrackes] froenm
i g led sl )— foegani o O esdracted o non-im iea ke soils) ond by -
045 (W et al.. 18HE Jovrensen, 1996),
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Todal Mo the extacts was oneasures] as WO Iy cluanchimanescence
etection aiter combuastion at BIUMC, Total M was again measuesd asing a
Dirmatec aatvmatic analyzer. Mictobigl bioma:zs W owas Jaloulated as
Feallerws: iriicridbial bicmiass b= 0y Sk, wlwoe Eu = dbkal Wextracted from
Fumigated woilsh—kotal M extracted from non-fumdgated soils] and ke =054
[Hronkes o ol T9RS; Jogegeraem and voeller, 19961

| g LR P K500, excbeacks of non-fumigated woil vamples ware also ugad In
quantitatively mcasure ninhydrin-reaclive M at 3570 nm absorbanoe vsing a
sprctrephotueneter. The ceotrel blank was determioed from L-leacine
standand rurve waing Irnear regresscn. Micpobig] afiedno-regohve M owas
calculated as fellows: Microbial ninhyvdrin-reactive M - [ninhvdrin-reactive
Moemhacted (rem fumigated soils)-{ninhbydrin-reactive ™ estracted Fam
o fumigated sailst As Hee sl pFowas groawer thao 590, the micoubial
Liomass C values were calewlated as [ellows, Biomass © = miciobial
caied e lrerrescbive W 22 Quergeoesen, 7989600,

Ergosterol was measured according to [Xajakitana e al. {14%3%6] Two
grams of mgisl sl were estearbsd with 100 md ethane] for 3 minules by
csnillating shakingz at 20 rev min ' and filared. Lhe filbkered sulation was
then wvaperaled and e remaining etgosters] washed wilh mathanc]. A
final filktration {0453 umy pocureed befone the ergosten] centent was
quantitatively determingd by reverse-pha s HPLC onaly sis, Thas occuernesd
at 2 wsing o 18 celume of 123 = 486 mim and o 282 nmoreseluting of
cleleclion.

3125 Aetrokic N-mlaeralization

|'flup|ii:.1.h'h'|11'|ph“_~: af I,‘_‘\-g roc ik weni| v wgighﬁj jnhs pl.‘:-l_l.-'llH'l:.-'li,-l'u'hfﬁll.PE
and 3 ml weatar added e poction was incubated at 2240 fer six days
Frdleswang incubation, the soil was extractod soath ()l m HEOI253 3 CaCT, (211
extractant (o suil ationd for 3k miookes by oscillabing and shaking ot 200 mr
|1'||||'|'I amad Frleeces ”'ITﬂIIJF,‘h a Freleded DilveeT prapeT. .-‘l,. nen-incobakad [:I-EI:I'I.iDl'I
was extracted similady whem incubation commenced. Extractatale MNOI-M
wadg rpeasure] oaing Segomenled contimaoos Now analysis follovred by
spuectromnet o detection (340 nm) avcording te che wnanual of the
manufaclure . Extractalle orgaic ™ fpg ') for bolh incobation periusds
and nek Semineelication (pg g~ were Lalowlabed as follows

=B 3
[ L1 — S

Extractable MO, - = A = PIC-M of the smple
B = ML - oF Bl Tilank

¢ =Volextractant (ml}
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Calculation of nekBM-rin: - &W = Total amount of water i soil sampbe (ml}

N = Extractalrle N3 - N
"~ Days incubated

LW = Tidal weight of ingist soil samphe (g}

3.12.6 Statlstical Analysls

The eosulks presented i the tables and geaphs are anthroetic cwans. The
significance of varatiom betweon the different sives and management
ptactices was tesled by simple aralysas of varienes [ANCY AT and analvss
af covanaree {ANCOV AL All smtistical evaluatons werr performed using
the Starview 5.0 program (545 Inc.).

3.02.7 Results

Measiroed parametrs included pH, bulk density, basal cespiration, Cmik,
Mmik, dry maiter, ebgoatern], espiratory gueallent, water holding capacity,
and acrobic N-mimkeralization. As mdikated io the tabk: bolow, hiither Feld
noT 50l managemend practioe was found & signitican by afiected most of the
JrArATwTETs.

Tabde I Efectsol O soil inanagemel practioes., aod 127 Felds, an the measgrer
sail Chaacteriztics INS0D = e s ificany diffesnece

Matagament Practice ENget gkt Efect

—_——_— e —r=

pH unil) Sipgndicandly highar in -~ NS0 [pe 4630
canyanifanglly maraged
sl {pe=al (I )
Bk dereily 1§ an™ NS0 (e 1743 NS0 (p-0.703Z)
Bagal raptrarlon [pg o et ao) NSO (w0845 MSh (p-0.E2E8)
Crk [pg g " sail) MED [=0.7258) MDD (p=lh 3744
Pk [ g " Enl) MED [p=0.5346} NS0 (p=lhid )
Dy rmatier [T soll welght} = R B iy NSO (p=0r 775
Ergeatersd g g~ 6o dw) rMED [p-0.6535) NSO (p=0B4231)
Raspiratory quedient NS =0, S NS0 [(p=0r FRE)

Water-holdwey capacty (% a0il weight) WSO (p=0_ G305} ME0 (p=0 £382)
Aerckes M-mineralzaton (pg g~ soil) M50 (p = 0.1185) MED (preld 325E)

Sourcs: Alnrpemt at al_, 2005

It was found thai the sail pH was impacted by the =0l manageancnt
pracnue, With the two conrettiona Ly mand ged soils exbiing higher pHs
when compared to the hwo organically managed soils (p < W) This
differener was appraximately one pH wpat. I8 contrast, there was no
significant difersence (p = (1.4630) in =oil pH betwroen Field | and Field 2
(Fig- 5
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As mghicated s the albovve 1able, there wis no siemificand effect of soil
management practices or fields on the level of A-nineralization in the soil.
Figure fideromsitales thwe level of W-noineraii zalion inthe aoad Brom Flelda ]
ard 2 that have been either conventivnally or organically managed.
Seardard ermar bars displayed an this graph demwinsitate highly vaciable
resuls

The eftect of covariates om B-mineralization was also analymed. Thera
were na signifeant relativnghip hetwegen M-mineralization and bulk
denzity (p = 05912, bazal respiration (p - O B954), Cmik (p - 0440, dry
m.ai-brr[p =[03161Y, respuratory quodlent [p = 093 1}, water-hold ing ca pacity
(p - 0287, Nmik {p = @.7080), crgoetercl (p ~ 18662} ur pH levels
[p =0.7M48). Thevalqare, there ware no sigruficant relationship between any ol
the measured soil characteristics and the keveal of B-mineralization insul
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Souroa: Ahamyemi al al.. 200E

Fig & Etfect ot (1) 9wl manegerent praclices, and (2) fiskds on Ne-minsralzaticn
n 5ol
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2. 12.8 Discussion
(2} Bicdlizgleal Soll Poopetthey

The results indicate that the measwred woil biclogical propertios weor
endepeendent of Fudd and managrment practice. Howevee, the rggalts may
have boen wndermined by the high degree of vamation bebwoen the results of
others. Ths vaiaticn may have Deen dee tn differences inanilsampding and
hamulling thmigques. For example, there may have Teen digferences in the
sampling depth and the amcunt nf temperature chamges and /of ongana
rAbter comtent i U sarmple Coropaction ar oaarmZJete flling of the cone
during sampling may also have poowrred, which would have skewed the
bulk dansity measuteawnts. Ia additice, lack nf adequate replicatinn may
have made it dirficult oy statisticadly distingaish betwreen cenl differences
and analytical eteiT.

The results wen: in tha cange of thosa proviously raported in the litorature.
The basal vezpicatinn, Cmik {Dimatec), ergastern] and MN-mninetalization
valugs fell withar the canges obrained by Chander etal, (2001), Wiohern ot al.
§203 and Wichern et al. [2I04). The eesulls Mo Bmik [ Cimabec) were a littde
Iigher han nrcorded By Wichaeon o alo (200, Trur are ot esteeme, This
cranparison implies that the ceswlts tonm theesperiment were realistic and
semsilie. & vt comparisonof the sesulhs olmaimed bere and U repaormed
in the fiterature & shown in Table 3.

Tiucontrast ko this findings, Sivapalan et al. {1993 faund thal there ware
genaradly higher quantities of microorganisms in vegetable gardens that
wrere conveebed B avganic, when compancd 10 sy that had rermained
under conventicnal management. The increaved misroebinl omass appcacs

Table 3 Conperison =f =esults ot micrabia. bicmass and accarty: with that ol

htcrzture
Bszal Ceik ol Ergrrsdarn HN-rumaral-
Hemairarlievt [Chrarac] Chmarec]  mg r xcHlf 2aian
g COL-CH' T g™ sail!  fap g soi g ol

Akigarn  O.2A0 - 2B 158400 - 21.200- 9.2 - 0.2 -
of al | Q005G AEA A E7 100 05wl 1010
{handar Q.6 - %360 156 - 4484 0.430 - 14,28
atal. Al
Wirheam GRS - AW WG - TES R - T W D046 - 0320
akal, gixls
wzharn U.036 - (1250 45 — 256 iG -8 q,533 - DLPED

el al.. 2¥H
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to be due to higher levels of organic matter in the organic system. Sivapalan
et al. (1993) also found that vegetable gardens which had previously been
used as pastures for 10 years, had higher levels of microbes than those that
had been planted with vegetables for the same period. In addition to this,
vegetable gardens treated with compost had higher levels of
microorganisms than those not treated with compost. This is not surprising
considering the importance of organic matter for microbial growth and
survival.

Jensen et al. (2000) used a case study to compare ergosterol levels in soil
from differing farming systems—organic (plants only), conventional (plants
only) and conventional (including animals)—on a sandy loam in New
Zealand. They found no significant difference between ergosterol levels in
the conventional and organic systems. This supported the results of our
findings, as this experiment also did not find significant differences in the
ergosterol levels between the conventionally and organically managed soils.
However, Jensen et al. (2000) also found that there was significantly less
ergosterol in the conventional plant farm soil compared to the soil sampled
from conventional plant farms that included animal husbandry. The
ergosterol content was correlated with the frequency of grass and legume
leys, the input of animal manure, total C and frequency of ploughing. In
addition, Jensen et al. (2000) found that ergosterol levels in some soils varied
greatly within a few centimeters suggesting that a large numbers of samples
are needed to detect differences between paddock management in a case
study situation. These results highlight the importance of farming practices
on ergosterol levels and suggest that there is more at play than simply the
organic/conventional status of the soil.

The hypothesis of this investigation is that N-mineralization would be
higher under organic management due to higher microbial biomass and
activity, but was not supported by data (Akinyemi et al., 2005). Research
from the Iowa State University found 8% increase in potential N-
mineralization under organic management compared to conventional
management. The results of this experiment did not support or oppose these
findings. Although the study indicated that N-mineralization tended to be
higher under organic management, this difference was not significant. In
addition, this tendency may have been influenced by recent soil
disturbances in the conventional systems. It is likely that some N-
mineralization had already occurred in these soils due to the disruption of
macro-aggregates which protected the SOM. The lack of significance in the
results may again be explained by the lack of replication and high variability
between authors. In addition, the results may not be statistically significant
because of the modified analysis method used. The N-mineralization
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analys=is method nomally indludes teoe periods of incubation of 14 days
earh. However, due oo lime cansiramts, a single weuba bhon period of only
siy alies vk nsed. This skt incubation peeiod may oot have allowed the
oompete releasa of nitrogen bownd fo 300 This, in en, nayv bave led bxbe
twer il lE‘"l:I_'IFL"'l:PdJ meAsurements of Maamineralesabon.

b} Physical and Chemical 5oil Properties

Thae wuilz shudied hacd o msjor cestrictions on plant grovl or microbial
actithes. The bulk density values indicated that the s0d] was not comip ackad.,
the water-funl ding capacihy was i a range expected B 2 sandy clay T,
and the pH values were in the range suitable forbealthy plant groweh and
micrdbial activity . Conoentionad farming has higher spnthetic inputs whick
Ivady 1 gofl aeidificalion. The significant difference in pH beheren the
conventional and organically mmanaged soilz iz not consislent with this
prcess of acidificehion. Ingreased product nemcaal from conventional Gaeoy
e te the higher yields may also resultin acidification of s0il The lover pH
n the orgamcally managed sols oy Be dog by increaged levels of S0,
which may slightly acidifr the soil. The addition of manu e fertilizers may
also bave aodifving elfects; bowever acdcditiooal infermation 13 cegguured
abrl past management practices in the figlds betome conclusions can be
rawen. The resiulbsold thas espeni men Ld i iered fronothess obtaioed by Beovwn
ot al, (0000, Both stodies Erunad no sigmificant differenoe betseen the pH of
snils under organic and comvantiohal management. Ammonia fertilizers
onuh] dlisplice exchangeable O’ from sl aolluils, Howeaer, consesitpnal
management of soil usiny ammonia fertilizers could Jead toa reduction in
sl pH. The results of thas studies are iuomplete in contrast o These
findingy

2.12.9 Cenclusion

The experience indicated that the number nf penpla carrying out suil
micnbial analysis ehneques should beswtumized b eedoce sampding and
handling varakility. It also sugpests that there shoold b sedpcient
repiwation of reatments o ensure gptimal valudity of resulls. [noreased
replication also al s fur scontake mepsotement oF signihcat diferences
betwean management practces. Whan comparing Helds in a case shidy,
larpe numbers of samples may be needed by avooun tfor Bkdd variability. The
lack of significantiy different results inthi= experment may b doe to bolk
e;p-enmenml.- handling eveor and the bek ofrephsabgn.

From b Feosial L o 07U © Experimnents, no fnm conclusions can e drawmnor
vompitrisons made cegarding the effects of orgamic wml o ventional
managemant practives on soil micTobs al properties and N-minemalication.
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Hirwevar, the results do sugaest thal the pH of sl can be eedoced slightly
sricher prganie sibuationg, pecbiages dus ko manure nputs and 3% build, up.

313 FACTORS AFFECTTHG SOIL FERTILITY

(al Snil Erosion

Bni] erosivon can be a significant catalyel that aids =oil degradation all ovar
tap w1 The o of Fertile bops il e enasesn resuls e lowes coop vield.
“The cumparison macle h].rlllegann]d etal. (197) in a lang-term expermant
shrwed that thete was & 16 +mw thicker bjpanil depth on the organwcally
managed plot as a result of lower erosion. This was probebly due 1o
inglusinng of geesn mancee legume crop i e Bued veade of eodabion and
fawer tillage operalions on e organie Geld [AMoc)di o al, 2002). [0 a Leial,
long-berm effcks of organic {since 1945) and conventiomal farming on
selected properties of he same sl had been companed o Fainms aear
Spukine in Washington, USA Theorganwally facmed woil did ot enle have
thicker tupsail, butalsg hed sigaifcaney Togher rrganic malter conlsnl and
besss woib erusion than b conventional lv facmed sail, The authoes. theoefore,
tonclgded that the aegame Grrmng spsleam wag more elfective than the
comyentional farming swstem in ced woing =oil ersiom and i mauntaining
sl prl'u']uf_“l:i'n'il'_'r' LA LR el ok 2k, 262,

In poneTal, organic soil managemcnt techniques like arganic feenlization;
mslchang and cover erupping toprove soil stouchace and, tctofone, ingeeage
the water infiltravion and retenticn capacity. 1t alse redwces the risk of
crasion oo ihe far It is, bosseves, oecommended that faroeees i plement
goard managemnenl echniguees inoordey W bave a good quality of porous
feeralitic soil in the tropics and sub-tropics. The ofeotive managemead will,
mi doubt, redure sail erosion sk as a consaguence of frequent beavy
raimtall.

Duganic Earming can suozeddullv counteT e rosion, while in conventicnal
farming in the tropics, flat soil gets eroded due ba the use of hedsiodes and
the lack of 8odl crowree. T oegani raming, 3 peaanently covered soil isan
intrinsic part of the system (Adfacldi el al, 2002}

b} Dreserdbicathon

Legradativn of dry lands is referoed to as desarmfication. Desertificalion
mworlrs diee toe oter-cullivation, nver-grazing and deforestabon, and may
lad to soil exbaustion and erosion. [hesertification diminuzhes sl
productivly, rod wees Food preod uction, enbes e land of its vegetative cover,
and leads to megative impacts in the areas not dicectly affected by ks
syeaprbiems. Poe examgede, Arod s, aoil salimzabion, deterioration of water
quality, and siling of rivers, stredims and resenoirs.
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Lirganic iarming provides appropriate solutions e the peoblems
assmwinked wilh desectalicabion. O g Farming wehngpuees beac pobznbels
b inprove soil rertility, soil structute and moisture Tetenlion capacity.
[Felewiynt |:|_u_|'|ﬁi|.'||_||._'5-; waare] Lra -:'|r|;_3|'|1n:_' Fﬂrl'n'ing 1 [:lnl'll:El."I: e =il ine o
composiing. mulching, use of <over crops, inletcropping, dud wsy of
supplonenbsl acgamie fertihewers ik compust, fscmyacd manure, groen
manure and mulchy, The wie i endenni, species hal arg ome adaped 1
climate stress, as wellaswaler praserving and sero-ferestoy wechmsiogies, will
help provent dresertificatien

Chganwcally managad «nils have a bigh polential Lo cruntsr sl
ciegrielativm, s they s mone resihent e Eothesater simeesancd namen res
Chrganic Femers ieed theit soils with organic ferblizers. and thas @nhance
degeaded and problemat woils [Alfoeldisl al. 20020

bvith o+ hagh kvl of umgamac makier and s permanaent sl o, wiskerand
muteicmt releation capacity inceeazas, o provides a goomd f=_'uv:|'m5 2o bow
MieTeargand S5, 10d cteabes o skabhe sl sbroctues . Droe bo b resalling high
medstume retention copisaty, the anvuant of water reeded focicciga oo can boe
resd ured substantially.

o fac thers is bitle soenhbe e jderee demonstcanog rganic Gmng's
punential bor cocbiaringg desertificotion. Organic farming can belp oring
dergraded Tanwd s back to Fertility. Amoeganic farmer mw Egyps cultivating T
Peckare s desen swar Cairg was foand osng grpame aond Tnad vmarengs
agricultural muthads fcompesting, mulching and  cover ceapping),
consaguently the desett sands wera converted inbn fertile sodl, supportng
liveesmack smdd beew. The method osed by the Epyption Brmeer minticaed
Srkeum o the ety 19905 and b stacted applviog biodyoantic muethoals e
cotton. The succass utcatton pest conral by pharomones] caised the uibenest
uf El_’_,:.-'Ptliin wathontivs in Bolugical contrel. Toalay . nearly 80% nf Egrpt's
cotban cultivators apply biulogical pest conirol, and the Monistce of
Agrculiwe has placed o ban on acrial sprays of systhetic pesticides on
votton fatmie with s view o promebe biclagical control. The urganic cotton
praducers in Bgypt cummently use organic forilizavion such as cumpnst,
wood ash, rock phosphate and ¢lrevgt-anion iolations, o prod:ace arops.

(<} Eovironmental Faclors
Crops and animal disteibutions are greally atfacled by envitanmoent|
Fase ko ssyn bu s e lommeabag cnmdabicres. Thoese ace patorcal Facesr: sEhat sl mee:
% Matre of vegetabnnm
& Goil charackerisls
& T}'TH."! i [i.'ITI'IlIT'Iﬁ :;}'ﬁ-l‘-;_ﬂn
S Twpe ol ernps and animals rmised
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The climatic lactors (nthuencing agricultural prodoiction v lude:

% Temperalure
[ixinkall
Wirl
Humiz b
Lizht

o

{d! Lnfluence of Climatic Change on Agricultural Development

Mt reregndze el whod e dbar apre olboee s e srcmenme roaingtay mongesst
Atrican vountrivs iwnd contributes about 203K o the connkries Crl®,
espacially in fub-Sabaran Afeca, and 55% ol the trdal value s expor b,
Lrom shatistics, 7% of African poar peaple livein rumb aness b vicld ot
<taps and changes in productivity due to climatic change vary consideratly
scryugs repions of Africo. In the broprics snad sebimopios, where some anopsane
telorant to maxisum temperature and whera dryvland is found, own-
irrig..‘lh‘*d :|gri|:_'|,||h1 s lorsninaesy. Tia s r{ﬁinrl:_a, }-1|_"|-::|:_~. ;il‘-::]'lkl.'l_',' Fornliseresage
writh oven small increascs in atmospherc temperature. Overall agricultural
procduclivily in Alrica cruld Jecreass during the nexd senturs eading o
hunger and maloalbritivn in vulnerab ke srces, cspocially in drought-proae
resen s ol Hig contngnd,

It has al=n been rewivunsd by researchers that steady wammieg of the
earth’s surtace bempatatire baz enaenunes sopleyions on agricllltilrp. annd
it 5| nreissae in hempoerature means deerease inagricelberal procligstion.

Inpact of chimatic changes on the availability of wealor in Sirb-Saharan
Afma as oF mager cunem ke b sciengsts s cummenHy pecoedued thad a
pogpulation of about about 1.7 billien in deveboping countries are lving in
arfan whiere water 1esoarses are seare, This nuenler isesyeciecd oinereass
buraburat 5.4 Lillion over the next 25 pears. I geoeral. cainfall is projected w
iereaae slightly vver much of the continent, but o decline o raindall is
projected for souttiern Adica, esperially in winter. These changes in rainfall
ald bugher bemp=acnnres are [rropects] o fxacerlats waler shidtages in
southermy Afnca and in Afican countries arsund the Wediber rnean Sea.
The predonunansce of vain- ted sibistence agtic ulbune and, across seuthern
Arni, high dependence an watersdemanding maise, meang that fomd
sacumty for st of tha conlinent is inexincably linked to the smamnt af
raurl'l:a” Iri |::|1':|-|_ m{l n' '1:1r|~._, LT 1|11|:.'| '||\.'4_“¢.|‘4||:_ k Flr-a_'n:!1_||:_'|'|-|'||'|. 15 als extl r_‘I'I'IE'|'|.
suscoplible to saazonal rainfall wariabilice. Incraazed drocehlb result in
clarrshie: L"]'l.:l:ngl.'.'|11|.| N 5|.'ri|:'-|,r.5|_:.-' imp::n:_'l' o :|1':.'|||,..'||::li|.i!'_'.- :IJSIZ liae tha case
of Africaand southemn Africa which occurs duning the UL aned 194945,

Aaseseing the irnpmacts of clina i change an agricubure s a vilal task in
both developed and developing countries, the intwence of clima ke on crops
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ard livestrek persists despibe irnpahoeo, umpeoved plant and animal
hacbrick: and the groveing e of chemical bactilizers { Kosanzweig ot al., 19932},
The coatinued dependence of agricuwlbaeal penduction om Jighi, beat, weater
arel wthee climabe Tactors, the Jependence of much of the wotld'a
population on agricultural actvities, and the significant magnitode and
r'apid Fadys ef [‘.‘ll‘_ﬁ-.'\.ﬂ'l]t‘: rhmmahe cha O, all comvhine b create the ooed fora
comprebenzire consideration of the potential impacts of <imate on ginkal
agriculture (Rrsenzwe g etal., 19925,

The projecied Climatic chameges for the temperate and fropical areas ditfac
in climate moedels rroject, therg g a greaker magndode of bemperatum
increase in lemperabe regions than in toepical comons The peojectinns ot
changes in the hydrolngical awele are almost imilar, but rathar unceriain,
shoeng a mieedd pucture o epgienal precipitation incresses and diconea s
inboth areas | Rosenzweig atal, 1),

() Tnflugnce of Climatic Change an Crop Produching

Climaleimpacts on agricul tuce lie oo biophysical sciences. The rakes of most
Fiophwsical peesasses are highly dependent oo climate vamables Tike
radiatinn, temperature, and moisture The mtes of plant photosynthesis
depaad an e amnunt of photosymibele aclive radiation and the levels of
atmuspheric carbun dioxide (CCR] Tamaperature plays oo important milean
plant progression theough various phenological stages tenvards maturity.
The acomulativn of Baormass is Eacilitabed by the availability of ienslon:
amnd nutriants b a growing crop.

Several studies have shawn that the opact of clirmele change vares oo
apriculture { Thompsun, 1975 World Metcorological Organization, 19793
The: sy Llesncly denoenstrates e sensiiyity of both temperate ingd Inpical
agricultural systems to climatic vanations and changes. ln temprate
rep inas, thevmpact ol clinsie varialahty, pariculafly droag bt e vields of
zraing, has been the maincomcern lor scientists, as it adwarsely affects worlld
fond secwriby. Tnthe bonprics, deought unmpacts on agneuliuee and resulting
ol s-hurh,gﬁ hrve beenowidely studied. eepacially when agociabod wilh
the Eailure of the Imonsmon i Asis of vaine inSudamka-Sahelian Afvica. Ln the
ewiporabe regeong, climatie variabons are associabed with cconomic
dismptions; in the teopics, droughts bring famine and widespread social
wunrst {Puepe, 190,

{f] Other Factors Affeqiing Soil Fertility

#  Bitic Factnrs: This examines the atfects of interactinn of other organ-
irms with plants and animals. Tt ovarvieaws the aftects of pests and
disaases vn cenps, predatns, parasites amd ather micmorganisms.
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*» FEdaphic Factors: This looks at soi] conditions amd itz influence an
agricultural production, W overviews the zoil pH. scil slewcturs and
=il ek na

.14 CARBON SEQUESTRATHON IN FARMIMNG SYSTEM

Bavently. somwe wworld governments praouded the use of sail carbe
secuesralion jstorage) 1o halp mitigate alevated lavels of atmospharic C0.
caused by burning Inssdl tuels and other soorees of induosbral pollatiao
thecmvironoment

Application of ceop rotatian schene, aftective nnanu e managerment, amd
ey o g e recpuited, for effschve aned elficient organic Gorninginall
manage menl practices that cam enhance carbum sbHage in tle svilsthou gh
lillage praclices Tely increase £01; emissaang. Farmers shauld note this
important aspect cvaluating the tradeobls associaned with erganic syetmme
and varhon saquestration

315 ORGANIC AGRICULTURE/MICROCLIMATES

{rEdnic agriowlture can coeate suilable microclimates in doy arcas for the
prurpnse of prowluctine. b Kenya, ihe Tnlernalonal Ceotie o Researchim
SeroloresTy (U EAF have esiablished vrganic famming progects v cradicat:
drowghd cond it Ageo-fowesty 5o of the besl o sesof ag ro-bidives sity
it also gepecabes i Hple bonesfits, melud ing crosion corarod el roistuce
retentinn. In Tanzania, the Chagyga home gardens on the slrpes of Mount
Kilirmanjarn, Wwheee cerhifie orgnn; onffes s prowlneed, display an excellaant
gxample of aprotorestry CAlfoeldi atal, HOZ) The syshem vsad includes
divarsity af cash atul subsistenss cnaps fegr . bamaay, onlfsa, vams, and
eamsf as well as livastock.

Carlle aoad TS e l:L"!!:I‘l‘ in skiyblas [T g'r::.:.-"lr'ng':l wihnke the o ds
recvohed to provide fordlity. T'he home gavdens were designed b maximize
uiversity.

Y16 GROUND ANMD SURFACE WATER

It vy poainbed caab by A lfocldi et al §2002) that tha datrmentil effects of
Utensive apriculture on ground and surtace water ave Jargely dus o anosin,
nitcate and prsticide pollution. Other lilcrature alzo explained that the mast
imprwtand threats to water quality covsed by agricalbare ate high organac
fertilization lovels twgether with high stuchking rbes Frogquend aod sigess
applicationol aaingal b-fe tilize s can contarminags soil water as well With
wedl Killiage practices awd the wse of cover crops and crop cotation schenne,
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Elie efFerl of sonl weater comtarmanen can be medoced. Tne s case, e
impact of organic farming on water quality can be cvaluated by analyzing,
the parameters oF peahicides and oitrake leaching.

Sime rganis farmng duss net invalve use of senthetic pestioales and
eithuew ewti ficial or synithetic @lements, Mete b oo risk of grownd and surface
woater pralluleren hirsngh syotbetic elemonts. Theoe is alse 3 ower rale of
nitrate lenching in vrganic farming due teban of mineral M- fertilizens wnd
Iow et livesinek dengily. The constramibs set oup by the neganic famimg
stanclands Iead to chis sitwakiom The epportani by costs (rosts 6 progd e
i brregent oo-Farm ol 1 kg mibrogen oporpganie Fams G dmount fenmseven
ke sivkeen times the coste of minetal M-fertilizars (Stolee o1 al., 2000 In
conlrast Lorcoavwennlional Faerms, whens duwnurs and sluany ave often a wasle
problem, organc farmers are forced o develop efficient niteegen
managemenl slrategies like inleecoppang, calch croppeng, optinal
plaghing of leguminuns arops o limitimg the vse of lguicd marmre ke d
nitropen losses | Alloeldi et al., 2002,



Effects and Cﬂnsequences
of. ﬁgncultural Ehemlca}s Cf
on Soil . ) enaptar

Currently, gewvernments of different countries fund large numbers of
rescabchees studring the sideeffects of osic and wndesicable chemicals,
and Fcdulions be Te avmprloens o proobless cassed by cheatical wsage
soil, with a view o improve guality of produce. The essence uf scientitic
shucies oo chemisials ane to;

1. Examine Lhe protdem o agticaltual cheaticals on scil

2. Dwsign ncologically sound management strategies for dealing with
vn-procductive wnils. sests and disenses

1. Evalvate ceop yield n bidh chemical farming and won-chermcal
farnuingz

4. Examine the taste of omganically prod uced products incomprarison bo
run ventional Ly produced products

Ina symposium on pesticides insoil, ibwas stated by Audus (194D that
sCivnbists must realize the fantastic complexity of the phosical and
Bivlapizal steaciure of sidl and the dymamic nalube of 11 binlogical
equilibria. Addtionally, hundreds of papers and ceviews anncerning the
ralationehipe betwaan chermicals used in agriculture, forestry and seil haee
publicized comnments on the adverse effocts of chemcals i ageicallueal
production (Guenzial al, 1974, Evans (1970 pranted out that "Life is on a
Little Knowen Flanct” and that a great deal haz been leamnt, bar buma os ace
chll wpable be conclude on e right methods for vse i production.
Meedhat (19325 onwe critloieed baalogical scieriists Jor ool heing able b
implement the rightul way to adhieve the hast in agriculiure. Muediowic
(1990 il maentiored that. thare are plenne of analysts among ncddern
seienbisis but Few stmitheswts o kperwn. [FS Rl Eid poor undeestanding of
zoilis closely related W lack of nutdent syathesis by plants. This has become
particularly evident soma yvears ago when a number of colleagues of He
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thor fooan te Univeracby of Bessed atteipled booceviews the effects of
‘emnicals on soil and ks indabitants follaeing, the stepe taken by Hill, 1972,
Aeehman ef al 1973 Weetonen and Hill, 1973 Bill ex al., 1975, 1t wax
atrerna |y aliniondt o coampane the resalbe of dificrent weaorks, parlly because
wne b them had mgasdred sufficien: varialles o draw manmgil
prchumiors, bt moce pacticularly beoaase thee is really 16 establishad
ramawork 1or viewng the velatioaships in soil.

LI CONSEQUENCES OF CHEMICAL USAGE

e of the meet prelifoe reviewers of studies, U Clive Cdwands, once
malyvzed the effecls of agricaltuial chiemcdls o =l o ganismes, His
] usicm wes Tt st usoa | effoct o serculburid prroctoe b ocrse
he nuber of species of sril nmganisms and the few species that remain will
wreibaler bosernn Mgl rispned Iy ol e etanl eoenbsers e sersaer thian et were
waginally. This skatement = comehow fooe Heweyer, snme organi=m:
epraduced mav ack as pests do congas. Ch Ele sther hand. the Shatement s
macceptabbe as the reduction of eoil organisme will aHect nwment fumecer
il agration. Adso, the tine taken for the maltbiplicadion oy aftecl cectain
ik vapeched bo b ciioned st by e large smamber o oil ongemasme 1
+as pointed out by Edwards (195 and Edwards and Thompzon {1973],
hoat Fhemssain ehfbecemes fremn culigeabion as the effects of cheamaals wehich ane
xperbed b Laat gz, Tevvas e plamed thad phoug g e olakion of crops
swrn et by chagee e balanee of sol Foana e fera within wesks or af et
monthy, whereas pecsislent chemicals van aléer thenn for nenths o yedrs,
aking voly ab the beaehcal effects of chaemicals and wgeedng Lhe
lisastrous aspects will not promobe agriowl ez in the long um. The adverse
Fiects raused by cheaniraly wsed on oil, an Beth haaan naslih and
wvironment, ace fully ko

Aot st awlbors have bocwsed theie atbentiom on ageicultural nsecticides
ned ferhilisens. These s not che only cxteenal negualastions thnmgh cheraicad
npuals CHher chemicals usod by baemnees also akect and deter e aclivitics of
ol przanisms dinsoly, fn fact, theee is o vastarroy of agricwltural demicals.
he efrect= ol wlhich are usudlly aublethil rathee ean leihal. Another
ORI fLscenoeptios s Hat wameoses in popalictmen densily ane gasd
whereas derrgase die bad, Thoy, Hawvis (B2 pointed aut thek oot il
Iemikciels desopease 1l mate af soil iergarismes, et instead incressse (heir
wtivities and multiplication. e cited examples using collentbola, a largely
wnefie sl paso ek sol arthrapesds, He nated that Hae spaplicanen of TIDT
‘hamges the compusition of species. Lniortunately, the role of miet
s anisms i he ol is ponrly delimed b permid suchoanal vsis at the present
iTTH
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4.2 EFFECTS OF CHEMICALS ON SOIL

The wontinuenes vge b Jnemicil inputs suchoas posticides has iesuled in
damaga to Lhe envivonment caasing huran ill-health, scgadnerpact oo
sgriculbacal peoductm ond pedoong agspoutural sestsna baliby i1'inented
ctal, 1% Pimentel end Goeiney, 1997, Chemicals alteol ens iconmend o
farme and o ewighbouciog apas Ungeugh dheruption of bemetivial insecr
populativng and themagh ground veates contaminetin  Beck cnd Cagley.
20005 1 has al=o affecte] the fauna al Mora aclversely {Fimmele] and
Cireiner, 19973 Mumercus short- and long-term homan health efects haye
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4.3 DEVELOPING AND MAINTAINING FERTILE SOILS

With respect to soil fertility, it is relevant to review how soil is formed. The
formation of soil requires two material inputs, rocks (the earth’s crust) and
dead organic matters. These are converted into soil largely through the
process of decomposition.

There is certainly no shortage of rocks and dead organic matters in tem-
perate countries as the optimum temperature for production is nearer to the
annual mean temperature than the optimum temperature for decomposi-
tion. This, in fact, is the main reason why deep litter layers are found in most
forests, whereas there is usually no litter layer in lowland tropical forests.
The biological decomposition of organic matters is mainly carried out with
the help of bacteria and fungi.

Lack of effectiveness of these organisms is affected by six factors. This is
where the soil fauna play an important role because through their feeding
and movement, they are continually removing the limiting factors for the
microflora, particularly through their ability to distribute the spores of the
latter. Thus, if certain members of the fauna are killed or reduced by
agricultural chemicals, the activity of the bacteria and fungi species will
decline. Increases in the population density of certain groups of soil
organisms can also lead to problems through imbalance.

While detailed knowledge of these processes is currently very poor, the
basic fact that by taking into account organisms in the soil and catering to
their needs will contribute to the maintenance of soil fertility. The primary
objective of land management is to ensure the return of organic materials
taken from the land.

4.4 PREVENTING OUTBREAKS OF
PESTS AND DISEASES

Pests and diseases are symptoms of poor management. Pesticides,
antibiotics and drugs have generally been regarded as “magical bullets”
that eliminate pests and disease problems. The act of elimination of pests
and diseases is the result of trying to create a conducive atmosphere for plant
growth and development. However, the use of pesticides and antibiotics to
control pests and pathogens leads to the development of a long list of serious
secondary problems in agricultural production. The reason is, as most
pesticides are synthetic organic compounds that have no counterpart in
nature, they are likely to accumulate in the environment, thereby causing
serous problems to human health.

Pesticide approach predominates largely because most of the costs (e.g.,
environmental, human health) are not taken into account in our cost benefit
analysis (Moore, 1967).
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