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ABSTRACT

Maize is the most important staple ¢band cash cropn Tanzania Cattle manure has
becomean important as a source of soil nutrients in situatiomen® use of inorganic
fertilizer is not affordable. In view of the apparent decline in soil fertility, deliberate
efforts are required to promotsilization of cattle manure for crop productidrhe Main
Objective of the studyasto assess the use, attitudes, constraints, and impacts of cattle
marure in maize farming in Njombe iftrict. Specifically the study intended to) (
descri be fties onethe spddughamaanagementand application of cattle
manure on the fields, (ii) To identify farmers attitudéowards cattle manue (FYM), (iii)

To measure farmers attitutievards bieslurry, (iv) To measure farmers attitudewards
inorganic fetilizer in crop production, (v) To identify constraints encountered by
farmers on cattle manure production, management and utilization atndefar and
(vi) To determine the impacts on yield as a result of cattle manureDada. were
collected by interviewing farmers using sestructured questionnaires as thain tool.
The questionnaireomprised of closed and open ended tjoes. Descriptive, reliability,
and inferential analysisvas conducted using Statistical Package for SocianSe
version 12and 16 respectivelgs a tool for analysis. Results revealed that farmers ha
positive attitudes on FYMhowevey they holdnegativeattitudeon bio-slurry andagain
farmers who grow crops onlyave positive attitude on inorganic fertiliz&onstraints
identified were few cattle, lack ofdaur and high cost of labour as welllask of manure
transport.Use of cattle manur@~YM and bice slurry) shavs more vyield than nenose at
pO0. 05 | ev el Themajosty of farings prefearextattle manureto improved

soil fertility.
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background Information

Maize is the most important staple foadd alsoa cash crop in most parts of Tanzania
(Katinila et d., 1998; Isinika et d., 2003) Productionof maizein Tanzania is still low
with average yields ifiarmersfields of onepointtwo metric tonneper hectare compared
to the estimated potential yielof four to five metric tonnes pehectare(AATF and
COSTECH 2010).The low yieldis partly due to low soil fertilit FAO, 2001 Karaya

et al, 2012) The steady fall in soil nutrients appears to be linked to poor soil fertility
management driven by continuous cropping under-exgeasing population pressure
(Waithakaet al, 2007). The increas of human population in Tanzancalls forthe reed

to increase crop production amthce the arableahd area cannot be expandéahd

productivity has to be increaséslakokhaet al., 2001).

Increased crop production can be achieved either threMghnsion of the aaeunder
cultivation by a fameror through agricultural intensificatioihe former is easily carried
out when there is enough land. Howewtuig to land scarcity expansion of area under
cultivation is not feasibldEnhuand Afuoky 2011). Intensificationinvolves application

of different intensification technologies to improve yielthout land expansianSuch
technologies include fertilizatioof crop land, pesticide application and usengbroved
seeds Fertilizer use isone amonghe technologies use improve soil fertiliy for
increasedproduction of cropsFertilizers used in agricultural productioare either
inorganicor organic Inorganic (chemicaljertilizers areindustrially manufactured and
arevery expensive and beyond the reach of resepooe farmersTheyarethereforenot

readily available when needed the resourcgoor farmers (Enhu2010).Some of the



inorganic fertilizes which are important are UREAPK, CAN and DAP.Organic
fertilizers on the other handre very feasibleespe@lly under mixed farmingand they
include manuref all types of livestock and compost manure from vegetation materials
By mixed farming of a farmer is whetbere are interactions of agliwestock activities
Livestock manure includes cattle manure, poultry manure, pig ma@Gatde manure
includesFarm Yard ManureKYM) from normal cattledung andbio-slurry from biogas
plant (TDBP, 2009. Onetype of cattlemanure is Farm Yar#lanure and thetheris

bio - slurry. In a danestic biogas installatiormanure is immediatgl disthargedfrom
biogas plan{TDBP, 2009).The byproduct of a biogas installation is ksturry manure
which is the digested dung thatdscharged fronthe biayasplantafter the fermentation

process.

To getslurry, a slurry ditch/chamber is constructedalivided into two ways where two
pits aremade. Thdength ofchamber is estimated tee twoto four metres longrom the

end of slurrycanal.Chambers help to discharge {slurry outside ready for us&hen
applied correctly, the fertilizing value ofdsslurry even surpasses that of raw manure.
Therefore, bieslurry is a good organic fertilizghat can replace aeduceapplicationof
chemical fertilizer (TDBP, 2009)Cattle manure provides nutrients for properplant
growthandis readilyavailable toa large extent as cattle population is sufficiensome
areas obmallholder farmergn Njombe Cattle manurés expected toepresent a valuable
resource thaif used appropriately, can replace significant amounts of chemical fertilizers
(FAO/IAEA, 20@). Properly processed, stored and utilized cattle manure can supply
major macro nutrientrequirements of the cropsaand alsoacts asa valuable soil
conditioner MSU Cares 2003). This is due to the fact that cattle manure has the
importantresiduary effet of soilmacro and micrarganisms for plant growtfFAO and

IAEA, 2008. Nutrients suppliedby cattle manure include nitrogen, phosphorus,



potassium and sommicro nutrients essential to plagrowth such as zinc, aluminum and
copper All these macro ah micro nutrients need goochanagemento provide the
required nutrientslt is therefore impdant to ensure that there aptimum management
of manurefor sustainablecrop production DEFRA, 201Q. Because the amount of
nutrients excreted by livestock éircontained incattle manue is of low level good
managemenis importantto ensure retention athese nutrients. Poor handling and
storage of cattlenanurewill lead to bothagronomicandeconomiclosses otropsto the
farmer (KATC,2004). For examplerhen cattle manureas left in the open air as most
farmers do it may lose most of its potassiurapme of its phosphorus but much of its
nitrogen and varying anumts of other nutrientshrough volatilization and leaching
(Kwakye, 1980). Therefore effective manure management is required to reduce nutrient

losses from manure (Jackson and Mten@€0g.

According to KATC (2004),Hlte best way tget mosibf the nutrientout of cattle manure
for crop growthandweed reductiolis to compost the manureComposting is the process
of speeding up #h breaklown of manure materialikKATC, 2004). Composting enables
the process of breaking down plant materials to be controlled acdrif@ost can then be
appliedand utilized by plantsThis process haseveraladvantages over applying fresh
manureto the soil. Composting manum@provesquality of manure, whiclwhen applied

to soil it improves soil propertiesThe aim of making compost &soto produce the dark,
crumbly substance called humus from materiadg thould otherwise be considered as
Owastebd on the s ma004y). Agtertagisite far manumeto( hkvaa C
positive impact on soil fertility is thatf beingproperly decomposed under recommended
processing or handlingSSMP, 2007) An important aspect of sustainable manure
management is to develop housing and manure storage systems that help to conserve the

plant nutrients and maintain a high concation of plant nutrients imanure(FAO and



IAEA, 2008). However use of manure is constrained ybits bulkiness during
transportation, low awareness on its use atatage andextensiveness folivestock
production system@JRT, 2006. Furthermoremismanagement of manure often leads to
direct discharge of liquid manure to waterwdy&80O and IAEA (2008 and loss of
important nutrients required by the plaktoreover types of livestockousingstructure
determine the quality of cattle manure produced by a farmer. Ther#fereis needto
have accepted and cost effectiveethod of manure managemenncluding housing
Because of this thent is important toknow how farmers perceivmethodsof manure
managementand applicationtechnologies for better understanding of their choice
decisionto practiceor not(Ngoc Chi and Yamad&002) Cattle manure thnology has

to be increagk att he f ar mer 0 sof love mmeation oBthectechnsl@gies
coupled with abandonment of previously adopted agricultural teapieslalisseminated
to farmers thee are low impacs of improved technologiesin extension ®rvice

programmegMichelle 2005)

1.2 Problem Statement

Cattle manure has become more important as a source of soil nutrients in situagomns w
use of inorganic fertilizers not affordable, such as iru&Saharan Africa, as they are
often the sorce of carbon, nitrogeand other nutrientR{fino etal., 2006). In view of

the apparent decline in soil fertility, deliberate efforts are required to promote utilization
of cattle manure for crop production (Maereateal, 2001). Different types of attle
manure have been identified suchFaM and bio-slurry from bio gas plantHowever

not muchis known onmanagement practicesnd application methods thetwo types of

manurain maize production in Njombe



In the Wedza smallholdefarming areaof Zimbabwe,manure is placed in small heaps all
over the field and then uniformly spre@/uta and Nyamugafat2012) In Tanzania,
cattle manureapplication methodsnclude broadcastingdibding direct to the plant,
placing onridges or use of liquid mame to the plantHowever, t is notwell known yet
which manure application metheth the study eea (Njombe [strict) is better in maize
production and whether the method is efficienflyacticedfor the plant to get required
nutrients. This therefoe calls for research that will reveal thight method and
convenienttime of transferringhe processed manute the field In Wedza Zimbabwe
for example farmershave toapply manure from August to October; with 72% applying

manure during the month ofo@®ber (Wuta and Nyamugafa2012).

According to Jackson (200530% of nitrogen and 60%f potassium is lost from cow
urine due to poor urine ctdction during manure managemewhich endsup with low
availability of nitrogenfrom manure.However, he means of preserving nutrient loss
from urine are not much understoothe problems on production, managementd
applications of cattle manure at a farmer ldwdnot beenestablished yetind therefore
there are norecommendations which hawseenmade to help a farmer to use cattle
manure efficiently for sustainable soil productiviBtudies conducteby (Jacksor2005
Lisuma andMrema 1999 and Maerereet al, 2001 concentratedon availability of
nutrients per unit of different types of manumice and management. There héso
been lttle research on manure managemamdd manure storage in Africa where most
studies of soil N mineralization from manures comprise mainly laboratory incubations
(Rufino et al, 2006).Hence,there is a need foroaductingresearch on manurese and
its impact on maize vyield for sustainableoil productivity and farmer level

recommendation andinderstad the f a r mattitu@les towardscattle manure. The



information obtained from this study wiherefore bemportart to researchers, extension

change agents and policy makasswell as théarmers.

1.3 Justification of the Study

Thisstudy attempted to gi praticesin the prodadtiano n
managemenand application of cattle manure on mafzelds in Njombe District for
improving maize yieldsThe study ighereforeexpected to be useful to animal scientists
and veterinarians, reselmss, planners, policy makemxtensionagentsministries and
donorsas agriculture developmestakeholdersThe study isin line with Millennium
Devel opment Gana firg clustdd DIGNasopal Strategy for Growth and
Reduction of Poverty (NSRGP) of TanzaniBhaefore thisstudy addressesicome
growth andreduction ofpoverty focusing on equitable grtly sustainable development

principleandfood securityas stated in the 20Z5nzania Development VisidiiDV).

1.4 Objectives
1.4.1 Main objective
To assess usatitudes, constraints, and impaat cattle maare in maize farming in

Njombe Dstrict.

1.4.2 Specific objectives

I. To describeactivities performed by farmers on manure productmanagement
and application in maize production

il To identify farmers attitude towardssing cattle manure (FYMYor improving

maizeyields



iii. To meaure farmers attitudeowards using cattle bieslurry manure for

improvingmaizeyields

V. To measure farmers attitud®wards using inorganic fertilizer in maize
production
V. To identify constraints encountered by farmemscattle manure prodtion,

management and ilization at thefarmer level

Vi. To determine th@npact of using cattle manure on maize yseld

1.4.3 Research questions

i. What activities do farmers perform on manure productionnanagementand
application in maize farmg?

il. Wh a't i s t he towardswse @& cattleamanure t(RYM® maize
farming?

iii. Whatist he f ar metowasls tleetisé oftattlel manurebio-slurry in
maize production?

iv. Whatare the impacts of application of cattle manure on maize yields?

V. What are the problem encountered by farmershi@production, management,

and utilization of cattle manupe



CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 Role of Cattle Manure in Agricultural Production

In mixed agriculture systems, livestock can mamtsome level of sustainability of
heavily cropped land by providing incentives for increased nutrient inputs via imported
feeds and fodder and through nutrient cycling with reasonably efficient management of
manure (Shepherd and SoulE99§. Cattle manue use is widspread in areashere

cattle area component of the mixed cropping systems and more so in those areas that
have intensive livestock systems (Waithataal.,2007). Cattle manure iscollection of
animal fecesand urine from cattleCommon forms of cattlenanure include farmyard
manure (FYM)and farm slurry (liquid manurer bio-slurry). FYM also can contaiplant
material (often straw), which has been used as beddingnimals and &s absorbed
fecesand urine Agricultural mamire in liquid form, which alsosi known asslurry, is
produced by more intensive liveskooearing systems where concrete or slats are used,

instead of saw bedding TDBP, 2009).

Manure releases nutrients to the soil slowly and helps soils to build organic matter with
long-term benefits (Placet al, 2003; Palmet al, 1997). It also redusesoil erosion,
restores eroded croplands, and improves solar heat absorption; increases water infiltration
rates, reduces nutrient leaching, and increases crop yields. High soil organic matter
contentsespeciallyfrom cattlemanure tendo reduce infestain of Striga hermonthicaa

parasitic weed which causes major losses to maize yields, (Waighaka 2007). In

areas that are susceptible to drought, adequate organic matter helps to retain soil moisture.

Concern about the sustainability of food prattut has been leading to a revival in the


http://en.wikipedia.org/wiki/Feces
http://en.wikipedia.org/wiki/Urine
http://en.wikipedia.org/wiki/Slurry

use of organic inputs such as cattle manure in modern agriculture as this is seen as an
appropriate  way to maintain soil health by providing soil organic magied
micronutrients(Kajisa and Palanichamy 20p9Catle manure impacts positively osoil

and eventually crop yield&EnhuandOfuoku, 201). Farmyard manure (FYM) andhar

types of manures maintaidlongterm soil productivity besides meeting timely
requirement of nutrients (Khaliet al, 2006). Apart fron its role as a storehouse of plant
nutrients, organic manure is a major contributor to the cation exchange capacity and a
buffering agent against unstable pH fluctuations. The soil capacity to store and release

nutrients is also improved bgrfmyard manwr application (Enhand Ofuoky2011).

Manure can be appliechahe farm in different ways, such as broadcasting, spreading on
the farm surface and incorporate with soil, putting in dibbled holes and others. The rate of
application of FYM depends on théiamical composition and water content of the
manure (Lisuma and Mrema999). Recommended application rates by the Ministry of
Agriculture in Vihiga (Kenya) for all cropsare 10tons per ha(Salasya 2005). In
Tanzania thenationalrecommended rate dfYM has notbeen established because of
variationsin the composition and qualitf themanure from different places (Lisuma and

Mremag 1999).

2.2 Characteristics of Smallholder Farmer

SubSaharan Africads rur al e C 0 n dumeyLivingstona i n s
et al, 2011). Agriculture in SSA (excluding South Africa) employed 62% of the
population and generated 27% of BBP of these countries in 20Qbivingston et al.,

2011). According to Wiggins (2009),nsallholder fams aredefined as being two

hectaresor less,and that smallholder farmepresenB0% of all farms in SSA, and
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that theycontribute up to 90% of the prodienn in some SSA countriefhe key
long-standing challengyof smallholdefarmers is lav prodictivity stemming fromack of
access to markets, credit, and technology. In recent jl@arbas beewompounded by
the volatile food and energy prices and very recdntlthe global financial crisi€Salami

et al, 2010. Tanzania sagricultureis dominated by smallholder farmers (peasants)
cultivating an average farm sioé betweerezero point two and twba (Livingstonet al,
2011).However, in the study conducted in Njombe and Nkasi districREROA 013)

it was reported that smallholder farmereres cultivating an average farm size of between
zero point nine hectares and threectares About 70% o f Tanzani aods
cultivated by hand ho&0% by ox plough andL0% by tractor(URT, 2013. Tanzanias
amongthe SSA countriesvith farming sysem termedas rainfed agriculturegas mostof

her agricultural productioractivities arerun by use of natural fall of rainfallA large
percentageof these smallholders are women, responsible for key components of
household production such as weedingrvlsting and processin@.ivingston et al.,
2011) Further, women often independently grow foemeal crops for income and are

increasingly heading rural housédi® due to male urban migratig@xfam, 2008).

The major constraint facing the agriculturec®r is the falling labour and land
productivity due toapplication of poor technologgnd dependencen unreliable and
irregular weather conditions. Both crops and livestock are adversédgteaf by
periodical droughtsn SSA including TanzaniéSalamiet al.,2012) Othercharacteristics
of Tanzaniasmallholder farmergnclude agricultureactivitiesdominaed byold farmers
with low level ofeducationwhich resultsinto low productivity and finally paoincome at
the household levdAATF and COSTECH2010). According to Isininikaet al (2003),
among the causes of low agricultural productivity is tbe use of researckbased

technologies

c
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Increased agricultural productianay occurlargely throughexpansion of the cultivated

land in areas withrelatively abundant land rather thamcreases in land productivity
(Livingston et al, 2011). The pursuit of an extensification strategy by farmers reflects
the relative availability and lower costs of land relative to capital inputs required for
intensificaton which includecredit, fertilizer and irrigation. The opportunitiéacing
smallholder famersin the agricultural sectors growingglobal and regional demand for
agricultural products for food,ndustrial and fuel requiremenBut the ontinued
populaton and income growtltombined withurbanization;particularly in developing
countries is placing pressure the current food supplies (Livingstogt al, 201) . S SAOG s
smallholders are positioned to be significant beneficiaries of the improving oppegunit

in agricultural markets. The primary challenge now is a move from extensification
towards greater intensification in the supply response strategies of smallholders

(Livingstonet al, 2011).

Continued smallholder production growth will require insezh investments in
intensification. In order for smallholders to increase production with less additional land
and without major increases in labour inputs, they will need to increase their own
productivity through greater capital and technology investsa&mallholder agriculture

in Tanzania is lacking satisfactory extensgamnvice. For exampl®lakokhaet al (2001),
revealed thathe logistic regression of their study showed that extension contact and off
farm incomes were significant factors influerginhe adoption of manure use by

smallholder farmers.

2.3 Farmers Practices on Production and Management of Cattle Manure
Cattle manure has received greater attention because it is more available in larger

amounts and is widely used SSA countriefWutta and Nyamugafata, 2012). Use of
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manure as a fertilizer increases yields and can avoid total crop failure of a farmer. Manure
quality is important because it indicates the ability to supply nutrients and improve yields.
For example FYM used to be avdila where cattle are kept, but due to distributadn

cattle it has becomenore uneverand thereforananure availability becomes a problem

(Kajisa and Palanichamy, 2009

The nutritive value of cattle manurir crop growth and productiodepends on thtype

of housing from which theattle manure comests age, physical condition artbe food
thatthe cattleeat Estimatesof the quantities of excreta produced by cattle are useful for
calculating manure storage needs, and manure nutrient contentgtrient planning at
the farm levelKew, 2010). By adding materials to the manure, for instain the kraal,
such as maizetever or other bedding materials, urine fraattle will be soaked up as
well as any rainwater enhed with liquid from the manaKATC, 2004). Bedding and

how the animals are kept also contribute to manure management needs (Bradley, 2008).

According to Jackson and Mtengeti (2005¢ddings usés a practicewhich isused by
farmers to add volumef manureso as to meet the regement in relation to areahere
manure is to bappled as well as satisfying the soil nutrient needgse of beddings/as

a reflection of the importance of manure production in the area since it was done in the
dry season, possibly so as to increaseatheunt of manure fahe subsequent cropping
season becaud®ddings presergea lot of urine nitrogen inmanure (Rausserni997).
Cattleurine is very important because it adsignificant proportions of the nutrients

cattle manurgespecificallynitrogen Urine thereforenust be retained andqvented from
leaching away whesver possibleThus, a@ding bedding materials will also make the

manure a better qualitynaterial allowing it to compostKATC, 2004). According to
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KATC (2004), ®mposting is a comrl | e d and managed aero

decomposition process for manure, bedding, and other organic materials (farm yard
manure, food scraps etdfomposting manure provides more benefits to the soil than
direct application of pure manurélhe nutrients cotained in the bedding material
(leguminous plants like pigeon pea stalks, bean stajksundnuts and sunflower
residues, fodder tree stalks, and cereal stalks like maize)staghbwill also add to the

nutritive value of manure

2.4 Practices and Methods of Manure Storage

In mixed farming systems, manure and nutrient availability viemyporarily and
spatially, due to variations in crop/livestock ratio and livestock and manure management
(Paulet al., 2009). For exampleuse ofbedding mateal widened the CarboNitrogen

ratio, while turnng of manure increased minerarogencontent KATC (2004)outlined
methods of cattle manure storage as follows: fits¢ methodfor storingmanure isto

leave it withinthe kraal until it isrequired fo farm use In order to maintain its quality,

the kraal should be covered with a simple roof to prevent the loss of crop nutrients
through volatilization and leachingrhe second methotbr manurestorageinvolves
constructing a buildingpurposely for plamg manure, which is then left for composting
before being used on the farithe third methodf storingmanure ido dig a pit leading

off from the kraal into which any rainwater or roff can flow. This is an important
method because ieduces nutrieribsses from manure in the kradlhe forth method of
manure storage involves daily tdtion of manure from Kraataking it into a pit made

for manure storageand then mixing it withother materiad and left without being
covered. Thisis a normal bymost free grazing systemrThe fifth method of manure
storage isimilar to number four, but the difference is that, the pit is either covered by soil

or plant materialsin all methods wp residues are incorporatedarthe pile to soak up
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liquids. Additionally, dfferent equipments are required to practice various managem
practices. Examples @quipments includequipment for manure removal is a pitchfork
or manure fork, shovel, metal rake (a grading or spreading rake works well), and
wheelbarrow or hadcart. A pickup truck can also beseful in case it is available

(Bradley, 2008)

2.5 Cattle Manure Application

In many traditional agr@&cosystemssmallholder farmergsecattle manure tgollect and
concentrate plant nutrients. In this way, thanagement of manure causes a transfer of
plant nutrients from grazingnd or houseto cropping areawhich resuls in substantial
contribution b the crop nutrient supply (FAO arldEA, 2008). Cattle manures are
valuable when used carefully as fertiliZer crop production and improvement of soil
guality. The composition of manures is varialilee to factors of housindgpeddings and
feeds,this being true even for the manure of one animal cate@hen manure is
applied to the surface of grassland sotlse manurematerials will normally be
incorporated by soil fauna, particdlarearthworns. This organic matterand the
activities of soil fauna will have a positive effect on thal physical propertiesHAO and
IAEA, 2008). This idbecausehe nutriens contained ircattiemanure are not immediately
available for us by plants, but st firstbe broken down by soil microorganismsorder
to release the nuénts in a form that plants wilbe ableto utilize, a process called

mineralization KATC, 2004)

Time of application, method and rate of manure application are very important for
efficient nutrient uptakeand for minimizing environmental risk farming systemThis

meansthat applying the manure just e the start of crop growth activate nuttie
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uptake. Therate of manure applicationloes not exceed theutnient requirement of the
crop. Either application methodoesnot limit nitrogen losses in form of ammonium ions
Also rate of application should avoidamaging thesoil (e.g. compaction) anccrop
developmentMoreover application should considetherrequirement®f the farmsuch

as costof manure storage, manure application equipment, and manure procesging (
separation of solids and liquid). For exampATC (2004) recommendghat catie
manure showd be applied to the soil two to threeseks prior to planting the crop. In
order to avoid losing nutrients from manure, it should be applied in furrows and then
covered with soil. Theseed can be sown above the soil/manure mix. For gefbelt
from cattle manure or compost,-50 manureoxcart loads (8.0 tonnes)er hectare are
recommended KATC, 2004). However, application of cattle manure differs among
smallholder farmers depending on the crop type. For exanmptbe study by Jackson
and Mtengeti (2005 Njombe it was rgoorted thato8% of respondentarmers utilized
most of their manure on maize plotis could be due to the importance of the maize

crop in food seurity and high economic return to farmers

2.6 Adoption of Cattle Manure as a Fertilizer

According to Dasgupta (1989), the term adoption is the continued use of recommended
idea or practice by individuals or groups over a reasonable long pé&ieatinology
generation and development is an interactive process andupipdy sof technologies
needs to be driven by demand from the users (Liberio, 2012). The choice of technologies
adopted more recently by farmers may be partly dependent on earlier technology choices
(Kassieet al, 2012). The speed of adoption of an innawatis important in various
aspects (Odendet al, 2010). For example innovations that are adopted rapidly are more

profitable than those with low rates of adoption because the benefits occur faster and the
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ceiling of adoption is achieved earlier, all etithingsbeing equal Batz et al, 2003).
Therefore, &rmers tend to accept innovations only whba innovatorsoffer them a
clear, fast and visiblamprovement or benefifMuller-Samann and Kotschi994).The
length of time farmers wait before adoptiaghew technology is a complicated process
that may be influenced by interactive effects of many factors, some of which vary with

time, whilst others may not vary over time.

2.7 Conceptual Framework

The concptual framework of this studig based on # principle of innovatiordecision

process described bRogers(1995). Farmers go through a stage of being aware or
knowledgeable of a new technology to forming a positive or negative attitude towards it
and ultimately deciding whether to adopt the tecbgplor not. According to Rogers
(1995) the technology is passed from its source to the end users through a medium (e.g.
news media, opinion leaders,-taxm oronst ati on demonstrations
days) and its diffusion to potential users is dejmnt to a great extent on the personal
attributes of the individual user. This adoption behavioural framework has frequently
been used to examine adoption of varimehnologies byarmer andvas also adapted to

this study

This conceptual frameworls iabout the use of cattle manure and its impact on maize
farming by smallholders in rural areas of Tanzania. Farm productivity is thednruatti
various factors including farmers economic and social characteristics, farm
characteri st i orsand attimdesraad tacionolgagoptionedecision by the
farmer. Farmer characteristics such as gender, age, household size, have impact on
technology adoption decisions which then impact maize productivity and consequently

household income. Likewise so@gonomic characteristics such as education level of the
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farmer, the capability of the farmer to hire labour, perception/ attitude on manure use also
determine maize productivity and thus household income and foadtgegssurance to

the farmerOn the ¢her hands, awareness about the particular technaldggntages and
profitability determines the decision to adopt or not adopt a particular technology by the
farmer. For example the use of cattle manure on maize farms by maize farihers wi
depend on wheer farmers havbead experience in using this type of organic manure. The
impact of using cattle manure is so great that farmers who have used it have improved
their farm productivity. This is becausattle manures have been a potential source of

nutriens due to their availability to smadkcale farmerg¢Baitilwakeet al, 2011).

Farmer characteristics
T Gender/sex
TAge >
fTHousehold size
Awareness
¢ 1 Perception Farm
— ) productivity
F%Ln;rﬂzrizztenstlcs f Attitudes > Maize
T Availability of cattle production
f'Land ownership —T ﬂHousehoId
TNumber of seasol ¢ Income
farmer practicing Technology fiFood
technology > fUseAdoptio - security
{lArea applied manure n decisions [
4
Socio economic
characteristics
I Education
T Hiring labour
1 Perception/attitude on___
manure use -

Figure 1: Smallholder farmers attitudes, use and impact of cattle manure on maize

farms
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CHAPTER THREE

3.0 METHODOLOGY
3.1 Location and Geographical Description of the Study Area
The study was conducted in Njombe Distri€tig. 2) which is found in Southern
Highlands of Tanzania.This dstrict lies betweenLatitudeseight point eight and nine
point eight degree.8 and 9.8 ) southof the Equator, and betweénngitudes34.5 i
35.8 east of Greenwich.To the South it borders Ludewa District and RuvunesiBn,
while to the east and west it bordered by MorogordRegion andMakete Dstrict

respectively

Figure 2: Map showing Njombe District, the study area
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Specifically the study was conducted threedivisions of Makambako, Njombe town,
and lgominyi,and four wards ofkuna RamadhaniKichiwa and UwembaAdditionally,

one \llage area wasselected fromeach ofthe four wards namelylatiganjola, lbumila,
ltulike and MagodaBased on climatethe study area has two zones which are the
highlandsand lowland basedits climate (NDC, 2010)Temperature for the highlands
zonelies below 18 C. The amont of rainfall in this zone variesetween 1200mm and
1400mm per annum. However, the lowlands experience hot and dry weather conditions
with unreliable rainfall ranging from 106@m -1200mm per annuniEconomic activities
carried out inNjombe DOstrict are dominated bwgricultural production whereby to a
large extent all householdse engaged ofarming specifically mixedfarming Mixed
farming is in the study area also has prominence and is relatiyggdaminanfarming
activity (Jackson asmh Mtengeti, 2005). Crops grown includemaize beans and Irish

patatoes, while the livestock kept werattle, sheep and goats.

3.2 Research Design

The study employed crossctional survey method for data collection. Tiethod entails
collection of déa at one point in time. According to Babbie (1990) and Creswell (1994),
cross sectional desigs quick and appropriate. Was also more favorable due to limited

time and resources.

3.3 Study Population
The study population forthis studywas all farmers inthe study villagesof Njombe

District.
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3.4 Sampling Frame and Sampling Method

Stratifiedsampling procedure/as used to get three categoriesasiners who keep local
breeds,dairy cattle and farmeraho grow maize onlyA Simple Random Sampg
(SRS) techniguavas used ireach stratum. However, selection of divisions, wamd
village areas involved a purposive sampling technigheeh was based ofiee grazing
system presence oflairy cattleproject aswell as location ofmaize farms and mize
farming systemsVillages selected forhe study werdtulike, Matiganjola, Ibumila and
MagodaKey informants in each sampledlage wereselectedthese inalded the village
chairpersons, Village Agricultural and Livestock Officers (VALE@pd Village

Executive Gficers (VEO) from each surveyed village.

3.5 Sample Size

From eachof the fourvillage areas 30 respondent farmers werandomlyselected to

make a sample of 120 farmesponder Fr om each vil |l age, far
was usd as sampling frame from which SRS technique was used to théasamplef

30 farmerrespondergpervillage area. The sampled 38spondent farmers obtained from

each villageareaincluded farmers who benefited from dairy cattle project, local cattle
keeping farmers and non cattle keeping farmers fornoteg humber of respondents of

120. Matateet al. (2001) reported that having a sample size of 820 respondents is

adequate for mostouseholdsocioeconomic studies SubSaharan Africa

3.6 Data Collection

Data collection is the process of gathering and measuringriafan on variables of
interestin an established systematic fashion that enables one to answer stated research
guestions, test hypotheses, and evaluate outcomes (Dodge, R0@3Yyy data are the

data observed or collected directly from firgtnd experience, but secamy data are the
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data that are collected by someone else or for a purpose other than the current one
(Dodge, 2003).In this study, both primary and secondamtad were collected to get
gualitative and quantitative informatiorequired for answering established research

guestions of the study to address the objectives.

3.6.1 Primary data collection

In this study primary datwere collected by means of inteews conducted in the study
area usig farmers interview schedule (Appendix@) lwhereby household were
interviewed to obtain information one s p 0 n d e-aconorsic chacacterigticsattle
manureproduction,management anglsepractices as well as atidetowards FYM,bio-

slurry and inorganic fertilizerAdditionally, data onconstraints facing manure production,
managemerdanduse and impacts of cattle manure use on maize production and yields at
a farmer level were collectedMoreover 12 key informas were intenawed using
checklist (Appendix D) to obtain additional information on the primary data on manure

production, management, use and impact in maize production.

3.6.2 Secondary data collection

In this study secondary data such as pasirdscon use of cattle manure were collected
through reviewing literatures from various sources such as journals, books, reports from
NjombeDistrict offices, interneserviceand research publications from Sokoine National

Agricultural University Library SNAL).

3.6.3 Qualitative data
These are data which describe quality or category of certain variables. These are data
which cannot be quantified numerically (Dodge, 2003). In this study, qualitative data

collected included: whether a farmer keeps caitié the system of cattle keeping used
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by a farmer, uses of manure or not, type of manure a farmer use, type of extension
training a farmer have received or not on production, management and application of
manure, manure application skills a farmer $sng, reasons for using manure bedding
materials and how have a farmer helped to increase production of manure, estimation of
manure requirement for a season, sources of labour to farmer for manure practices,
equipments the farmer used on manure practib@& of manure application used by a
farmer, methods a farmer use to apply manure on the field and preference for an
individual farmer, probles encountered bfarmeis on manure production, management

and application

3.6.4 Quantitative data

Quantiftive data are the data in which items are described in terms of quantity and in
which a range numerical values are used without implying that a particular numerical
value refers to a particular distinct category (Dodge, 2008¢. following quantitative

data were used in this study: sex of respondent, marital sithttespondenteducation

level of respondent, nuper of individuals in the houkeld, number of individuals who
provide full labaur, type of occupation of respondent, land ownership of responidem

size of responderand area under maize production, attitude of a farmer onfusgéM,

bio-slurry and inorganidertilizer.

3.7 Data Collection Instruments

Structured andesni structured questionnaire with closed ehded open ended questson

were used to collecboth quantitative and qualitativéata from thesample of120
respondent farmers. The questionnaire was designed to address the specific objectives of
the study. In additiona checklist was used to collect ethrelevant informatiofrom 12

key informants
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3.8 Instruments Pre-testing

A pre survey was done in all the selected villages in the studyoatsale the study
sampleand was followed by preesting inltulike village with 10 sampledfarmers. The

10 sampledfarmers who tok the pretest were not included in the final study interview.
Pretestingresults provides the basis fture validity and reliability of the instruments
used in this study as highlighted by Svotetaal (2009) that, before data collection, a
pilot suney to pretest the questionnaire should be conducted onto farmers who will not

be in the final interview list.

3.9 Measurement of Attitude

Attitude is thedegree of posive or negative inclinatiomsso@ted with psychological
objects. Attitude is pedisposition to behavior of a person. A predisposition towards a
certain behavior impliesindication to performing the behavioA negative attitude
towardsa certain behavior impliemdication against performing the behavi Thus,
based on the attitudeehavior relationship the majapproach to determine the impact of
extension service 1is to begin Wilttudeist he
measured by a set of itenasiministered to aespondent. Theespondent agrees or
disagreesvith each 6 theitem. Theitems are then summed up into an index. Fuex
shows ones favourableessor unfavourableness towardbe idea or objectPrior to
summing theitems, reliabilityis conductedto measure the internal consisterafethe
items that are to be summed upnto theindex. In order to classify respondents as to
whether they have positive or negatatéitude, theanedian score on the index is taken as
the cutoff point. Thus a respondent whose score the attitude index is below the
median is condered as having a negative attitude .On the other, rarespondent with

a score from the median onwards is considered to have positive attitude.
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3.9.1 Attitude towards FYM

For measuringttitude towards FYM10 items were usgdppendk 2). Fourof theitems
were negativelyworded while the remaining siwere positively worded. Reliability
analysiswas conducted tget the final numbeof itemsrequired.The finalsix items had
aCronbachodés al pha val Uhefina 6ix specifg RebnsuéeA pp e n d |
computingtheindexon attitude towards FYM were aslibws:

(i) I can do away with farm yard manure

(i) Life will still ok without farm yard manure

(i) 1 will be poor if I do not use farm yard manure

(iv) Tome farmyard manure iife

(v) My survival depends on farm yard manure

(vl woul d be mi s erfaanb/aremanufe. it werenodt f o

3.9.2 Attitude towards bio- slurry

For measurin@ttitude towards bislurry, 10 tems wereused Appendix3). Five of the

items were negdively worded while the remaining five were positively worded.
Reliability analysis wasondicted to get the final number @géms required. The final

five tems hadaCr onbachdés al pha v al Thefiveattmsuksedth3 5 ( £
computing thendex on attitude towards bislurry were as follows:

0] My survival depends on biglurry

(i) To me bio-slurry is life

@ I would be miseraddmre i f it werendét for
(iv) | am proud of bieslurry useon my farm

(V) Bio- slurry meansny family life enhancement
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3.9.3 Attitude towards inorganic fertilizer

For measuringttitude towards inorganfertilizer 10 items wereisal (Appendix4). Four

of the items werenegativelyworded while the remaining siwere positively worded.
Reliaklity analysis wascondicted to get the final number wéms required. The finaix
itemshadaCr onbachodés al pha v alTheeix spécificOtentage@n ( App
computing thendex on attitude towards inorganic fertilizers were as follows:

0] My survival depends on inorganic fertilizer

(i) To me inorganic fertilizer means life

(iii) | would be miserable if it werenot for
(iv)  1'would be poor if I do not use inorganic fertilizer every season

(V) Inorganic fertilizemeans my family life enhancement and

(vi)  l'am proud of inorganic fertilizer use on my farm.

3.10 Data Analysis
This was done to evaluate data using analytical and logical reasoning to see whether data
supported the study objectives. For this stubsciptive and quantitative analysi

conducted.

3.10.1 Descriptive analysis

Descriptive analysis was conducted to get descriptive statistics like frequencies,
percentages, and means were obtained to summarize the information on qualitative and
guantiitive data collected from farmers. For this purpose the software programme of
Statistical Package for Social Sciences (SPSS) versiomantl216 respectivelyas

employed.
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3.10.2 Inferential analysis

Impact of marure on yieldwas computedto get yieldsof maize before manure use
(YBCATTLE) and after use (YACATTLE)Two types of manurgvereused FYM and
bio- slurry). In each case farmers waeguiredto state the yield before the use of manure

and after use of anure. To test for impaof manure a paiget-test was computed
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CHAPTER FOUR

4.0 RESULTS AND DISCUSSION

4.1 Characteristics of Smallholder Farmers in the Study Area

The distribution of respondents in each village is presentd@bite 1, where the resudt
show that25% of the respondentawere coming from ltulike village 25% from Magoda

village 25%.from Matiganjola villageand 25%from lbumila village.

Table 1: Name of village and number of respondents (n=120)

Name of village Number of farmers Percentage
ltulike 30 25
Magoda 30 25
Matiganjola 30 25
Ibumila 30 25
Total 120 100.0

Age of afarmer has been described by many scientists as an important factor in
determining the success or failure in agricultural production activities. For example
Waithakaet al. (2007) asserted that older farmers have more power of command on their
resources than younger farmers and hence, they have wider investment options. But the
older the farmer becomes, the more he /she possess less capability to worlaom.the
According to Kassieet al. (2012), old farmers have great exposure to production
technologies and environments and greater accumulation of physical and social capital.

However, age can also be associated with loss of energy and short planningsh@$zo
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well as being more risk averse. Thus, the impact of age on technology adoption is
indeterminate.Study findings in Table 2 show45 years as themean age of the
respondents. The findindgsrther show thatl1.7% of therespondentsvere aged between

20 - 35 years41.®R6 were aged between 3@5 yearsand 46.7% were aged betwets

83 years.

Table 2: Age, marital status and educational level of respondents (n=120)

Demographic variables Categories Frequency Percent
Age 2071 35 14 11.7
361 45 50 41.7
467 83 56 46.7
Mean age = 45 years
Total 120 100.0
Sex Male 74 61.7
Female 46 38.3
Total 120 100.0
Marital status Married 107 89.2
Widowed 10 8.3
Single 3 2.5
Total 120 100.0
Education level No formal education 6 5.0
Adult education 8 6.7
Primary education 99 82.5
Secondary education 7 5.8
Total 120 100.0

The age lacket of between 2685 years constitutthe youngpeopk who have enough
energy and therefore expectedpimvide labourfor conducting farmactivities such as

manure managemenanhduse However it lacksfarming experience owing to their age
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The groupfalling within the3671 45 years age brackebnstitute he economically active
individuals who havefull houséold responsibilities which make thefully occupied
with on farmactivities The last group is that falling within 4683 years (46.7%) of the

respondentghisis the mid toold people

Results presnted in Table Zlso show that &.7% of the respondentsvere male and
38.3%were femaleTable2 also shows that 89.2% the respondentseremarriedwhile
aboutfive percent werssingle. The findings showthat 82.8% of the householdeads
within the staly area haveprimary level of éucation However five percendid not
attend any formal educatio@IMMYT (1993) also found the same findings with regard

to education.

Studyfindings showthat he average houselibsize in the study aremasfive point five
(5.5 memberswhich is abovethe national average househalide of four point eight
(4.8) people reportedn the 2012 population censugURT, 2013). Findings fronthe
study showthat 60% of the households ha@dmily sizes falling between five and éig
household members, while ontlgree point three perceif8.3%) had more than eight
houshold members. Those who had one to foausehold members represen8i7%
of the respondent§able 3) Further findingan Table3 showthat theaveragenumber of
household members who were providing labour on farm deBvivas about three
However, 56.7% of the households had labour size falling between one m@sehold

membersOnly 11.786 hadhousehold labour size of more than four household members.

Theseresults show that there were many household members who were supported by

very small number of the labour forcklany SSA countries including Tanzania and
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specifically in the study area do not have enough labour at housdtwilcfficient
manure produatin, management and application a household need to have at least three

people so as to run all activities smoothly.

Table 3: Household size and the number of people who provide farm labour (n=120)

Household characteristics Categoies Frequency Percent
Household size 1-4 44 36.7
5-8 72 60.0

More than 8 4 3.3

Mean household size = 5.5
Total 120 100.0

Number of People who provide farm labo

1-2 68 56.7
34 38 31.7
More than 4 14 11.7
Mean household labour size3.2
Total 120 100.0

The needfor more labourin manureactivities wasalso remarked byVaithakaet al
(2007) who reportedthat delivery of manure to the field is cumbersome and labour
intensive.According to Odendet al (2010), availability ofenough labour aiousehold
level to provide farm labouaccelerateadoptionof manure practicesrhis confirms the
fact thathousehold labour is very important for speedingthi adoptionof labour
intensive technologies such as manor@nagemenpractces Respondentsvith labour
force of betweenthree and four 34) membersin one householdonstituted 31.%.
Findingson labour availability showethat labour is not enough fananure management

activities. Thiscould be due to the reason tlsame houshold members could have been
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below 15 year®sld, theageconsideredas childrenwvho are supposed teein schooland
therefore noexpected to participaia farm activities. Another cause of low labour force
that wasrevealedby NTC (2011)was the high{15.7%)percentagéilVV/ AIDS prevalence
whose effectsinclude reduced labour forcelhe activities affected includenanure
managemenand application This wasalso confirmed througithe study byMeijerink
and Roza (200Avho reported thatHIV/AIDS increasngy impacted manyural areas in

developing countries arttlat it greatly affectedgricultural production

Findings in Table 4 show tha0.8% of the respondentwere both crop growers and
livestock keepersOnly two point five percentof the respondds were engagedn
keeping livestoclonly asthar mainactivity. Livestockfarmingundertake byousehold
is an importantmeansfor increasingcrop productionand reduceconstraintsof manure
availability. Availability of manure servas a major conduidf nutrient flows on farms

through nutrient reeycling (Odendcet al.,2010).

Table 4: Type of farming (n=120)

Type of farming Frequency Percent
Both Crop and livestock production 85 70.8
Crop productioronly 32 26.7
Livestok keepingonly 3 2.5
Total 120 100.0

Table 5 show methods of land acquisition and farm size among resporMergsthan
half of the response8.699 hadreported to have inherited thdarmlands. This was

affirmed during village key informants disssionthat thefarmlands owned under this
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categorymostly belongo all the relatives within gparticularclan or family. Under such

land ownership it is very difficult for an individual clam family member to make long
term decision on itase. Similay, agreementamongrelatives have to be reached before
one canmakeuseof the land.Yet, 197% and 15.3% of the respongasrchasedand
owned their farmands through village governmentespectively These kinds of
ownership giveflexibility to the farmerto plan whatever seems to be important and
profitable without any intervention from others. Hence, adoption of important production

technologies such as manure application is possible under such ownership arrangements.

Table 5: Mode of Land acquisition and household farm size (n=120)

Item TypelCategories Frequency Percent
Land acquisition Inherited 92 58.6
Purchased 31 19.7

Village government 24 15.3

Rented 10 6.4

Total 157 100.0
Farm size (ha) 0.4-2.0 83 69.1
24-4.0 26 21.7

More than 4 11 9.2

Total 120 100.0

Mean farm size 0.96 ha

Othe category of land acquisitioes reported in Table 5 shovhat only 6.4% of the
responsebad rented theifarmlands. Fameraunder thisarrangement maguffera similar
circumstance to thosender inheritance since thepuld not make a long terplan to

adopt fully the usef farmmanure. Findings in Tablefarther revealedhat, he average

farm sizeof the respondents igero point ninesix ha This result wasn line with what

was reported by Livingston (2011) that agricultural production systems in SSA are largely
dominated by smallholder farms of two hectares or less., Al study findingshow

thatabou 6%% of the households had farm size ranging from zero point four to two ha
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(0.4- 2 ha) while 21.P%6 of themhadfarm size ranging between two point four and four
hectares (2.4 4) ha. However, only nine point two perc¢di2%)of the household$ad
farm size above four hectares (4 h@hus farm plots sizen Njombe is dominated by

smalholderfarmerswho have small farm plots.

The study findings showhat the mean maize farm size is about one heckangher
resuls on Table6 show that 69.2% ofthe respondents had maize farm size falling
between zero point four to zepwmint nine (0.4 0.9) ha. About 2% of the farmers had
maize farms size of between one point one to one point sixi (1.6) ha. Only seven
point five percenbf the farmers hadarm size above one point six (1.6) ha. Thus maize
production in Njombe is dominated by small farm plots run by households tonstinstiai
livelihoods. Using smalfarms in production requires an increase of production efficiency
or intensification of lad than expansion of farms. Thus, increase productioper unit

area manure application is required for the farmenstheir farm plots

Table 6: Maize farm size (n =120)

Farm size (ha) Frequency Percent
0.40.9 83 69.2
1.1-16 28 23.3
More than 1.6 9 7.5

Total 120 100.0

Mean: = 0.96

4.2 Farmers Practices on the Production, Management, Uses and time of Cattle
Manure Application
4.2.1 Cattle keeping and manure production practices
Study fndings infig 3 showthat 71%of the households in the study area were keeping

cattle whileonly 29% werenot cattlekeepers This indicatedfarmershadaccess to cattle
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manure fi other factors remained constant. shows that attle keeping can bean
important livelihood activity thiahas multiple benefits to the farmeas reportedby
Odendoet al. (2010 thatlivestockkeepingease cash constraints, increase availability of
manure and act as a major conduit of nutrient flows on the farms through nutrient re
cycling. However, more spalization in livestock rather than cropping may reduce
investment in crops. Thus, cattle ownership increases the availability of manure and also
leads to income generation through sales of the cattle or its products dedefore
hypothesized to acamlate adoption of manure and mineral fertilizé@am the cash

generatedOdendcet al, 2010).

u No

B Yes

Figure 3: Cattle keeping in the study area

Study findings inFig 4 presenttraining programmes on cattle manure producfion

catle keeping householdsin the study areaThe findings show that57% of the
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respondentshad received training on cattle manure production, managerm and
application, whereas 48neverhad any training on the sanwntent Interviewwith key
informants revaled tha the trained farmers werethose fromthe dairy cattle projects
Farmers who had not receivedraining were those from outside the project and
specifially those who keptree grazingsystem However,somefarmerswho had never

received trainingvere those who did not have cattle

O Yes

@ No
57%

Figure 4: Training of farmers on cattle manure Production, Management and

Application

4.2.2 Cattle management systems adopted

Findingsin Table 7show that75.3% ofthe cattle keepers useerograzingmanagement
systemwhile the remaimg 24.7%usefree grazingsystem The largenumbes of farmers
practicing zero grazing wer@ose from the EPINAV programe of SokoineUniversity
of Agriculture (SUA)throughdairy cattleproject. The project isalledintegrateddairy
productivity through vlme chain and innovation systempproaches in enhancing
adoption of technologies and best practices to improve livelihood and food sethisty

projectaimedatincreasng the capacity of farmers fally utilize theirresourcesuchas
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land, livestock andwumanto increaseagricultureproductivity. Another projecsupporting
zerograzing inthe district isHeifer project Tanzanidl his projectis underthe supporof
RomanCatholic and Anglican Church Missis Moreover there were otheGOs such
as NJOLIFA, and the Igeri Agriculture research statiowhich also dealwith dairy
projects inNjombe Ostrict. Presence of the abowverojects andheir interventions to
farmers led tdraining of farmerson variousagricultural productiormethodsincluding

manureproduction

Table 7: Cattle management system adopted (n=85)

Cattle management adopted Frequency Percentage
Zero grazing system 64 75.3
Free grazingystem 21 24.7
Total 85 100.0

Manure poduction requiré a r mkaawkedge on the type of feed to provide cattle as

this determinesthe quality of manure produced in terms of nitrogen, phosphans
potassium content. Table showtypesof feedsthat farmers @ve to theircattle in the
study area.The findings show that 63.8% of farmes give their cattle feeds which
combinedof concentrates, minerals, grasses, and leguidesever five point nine
percent otthe respondents gave their catiecentratg legumesand grasss.According

to Jackson and Mtengeti (200%he nutritive levelof cattlemanure under local grazing
systemis not sufficient asnuch of it islost through grazingThe feeding system diree
grazingcattle and goats through freenge systemesults ina loss of 638 70% of manure.

Also as it was indicated on feeding of cattle that not all farmers give their cattle all types
of feeds required, this was probably due to lack of knowledge on feeding cattle the

required types of feeds.
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Table 8: Type of feeds used by cattle keeping household (n =85)

Types of feeds given to animals Frequency Percent
Concentratesninerals,grassesnd legumes 54 63.5
Grasses and legumes 20 23.5
Concentrateand grasses 6 7.5
Concentrates|legumesand grasses 5 5.9
Total 85 100.0

4.2.3 Constraints on manure production

Table9 presents major constraints encountenecattle manur@roduction asevealed by
respondentf whichit is shown that 38.3% of theresponsesited few cattlgaisingasa
constraint This was the main cause for ithilure to fulfill their needs using manun
their farms The sameconstraintwas reportedby Svotwaet al. (2009) thatin SSA
specifically Zimbabwethe small size of most livestock herdgas the main ause for
manure farmingchallengs. Among the reasonfor a farmer to ownfew cattlewasthe
high costthat the farmer incurred for buyirape live comwhich was said to béetween
TAS 600000 andl 200000 (NTC, 2012) This was not affordable fomost farmers
unless a farmee a dairy cattle project beneficiaryrhe findingsfurther indicatecanother
constraintof lack of knowledgeon manureproductionas this constituted4.3% of the
respomses This wasevident amondarmerswho werekeepingfree grazng cattle and
who therefore misselivestock husbandry traininffom extensionagentsandthus, lo$
the opportunityof being visitedby extension agent$n the study areaxtensionagents
normallyvisited only dairy cattlefarmers Other constrairgtincluded inadequate of labour
(12.0%), high cost of labowvere nine percer(®.0%) andlack of feedsvere seven point
five percent(7.5%)High cost of transpor9%), Poor incomg4.5%),No implementg3.0) and

Pest, lack of manure amaick of space found tconstitutetwo point three perceri2.3%).
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Table 9: Constraints encountered by cattle keeping respondents in cattle manure

production

Constraints encountered by farmers on cattle manure Frequency Percent
production,

Few attle 51 38.3
Lack of knowledge 19 14.3
Lack of labour 16 12.0
High cost of labour 12 9.0
Lack of feeds 10 7.5

High cost of transport 6 4.5

Poor income 6 4.5

High cost of transport 6 4.5

No implements 4 3.0

Pest, lack of manure and lack of space 3 2.3

Total 133 100.0

4.2.4 Cattle manure management practices

Findings in Table D show that 39.% of the responsesmanage manure by using
cubicles. Personalbservation revealed thahe of the managment practices involveid
useof cubiclesthe commonest being that fafur tofive cubicles Manure managed under
this practice isassured of having complete decomposition and ready for farfKageC
2004) The study furtherevealedthat abouthreepercentof the responsesited heaping
manureand changingt from one point taanother Many farmers did ngbracticeheaping
and changing heaps from one point to another to thehigh labour demand for the
practice.Similarly, 24.5% of the responsesported of adding urine® stored manuréor
improving nutrient availability(Table 10) Adding urineis useful becausarine contains
high quantity of nitrogen and potassium which is an important component on plant
nutrition. Wuta and Nyamugafata (2012gported that urine contains most of the

important nutrients like potassium. A study by SSMP (2007) confirmed that adding
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nitrogen in the form of urine improves the carbon to nitrogen r&ti@ percent of the

responsepracticedputting shade on cattle barn to redua&rient loss

Table 10: Major Practices adopted as a part of manure management

Major practice adopted gsart of manure management Frequency Percent
Change of manure in cubicles to improve nutrient 40 39.2
availability

Putting manure on holes for easy decontjpos 29 28.4
Addition of urine to stored manure to improve nutrient 25 24.5
availability

Putting shade on cattle barn to reduce nutrient 5 5.0

Heap manure and change from one point to another 3 2.9

Total 102 100.0

Table 11 shows the time manuras storedbeforebeing transferredo fields. About 46%
of respondentstoredmanurefor a periodof betweerone andwo months 43.5% for the
period ofabovefour months and 10.6% for a period of between three and four months
These differencesould be dueto lackof commonunderstanding and knowledgenong
farmerson the requiredtime for manure storage before taking it to the fielcack of
common understanding could have beésodueto minimal extension trainingiven to
farmers.Managemenof manure includes other activities a farmer has to undertake so as

to come up with good manure.

Table 11: Time for storing manure before it is applied to the farm (n =85)

Time (months) Frequency Percent
172 39 45.9
3-4 9 10.6
More than 4 37 43.5

Total 85 100.0
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These managemenpracticesinclude storage by coveringnanure with soil; putting
manureunder shadeadding ashes and crop stalks to speed up decompa@sitiancrease
volume.One of the most important practices assuring quality manuiie useof cattle

urine as nutrient rich compoundhe study revealethat 61.7%of farmerskeepingcattle

saidthat it wasimportantfor themto add urineon manure inorderto improve manure

quality (Fig.5). The important of une issupportedby a statementf Vahankaet al.

(2010) who states h at udne wavedtwo point fivgpercent ureaand two int five
percentminerals, hormoes, salts and enzymes. Tpr@actice of retaining urine in manure

is necessaryo a farmemas tley improve manure qualit: ar mer s 6 | oc al kno
importance of urine was also reported by Jackson and Mt€2e6) in thé report that

71.7%o0f cattlekeepingfarmershad knowledge on the important of urine as a fertilizer.

Table 12 shows ays used by farmers to capture urine from cows. Among the methods
was that of constructing a urine ditch that direct urine into a pit. This method constituted
70.8% of the responses. This method is where farmers get urine and incorporate it with
cattle mawure. Similar findings were reported by Jackson and Mtengeti (200§pmbe

who showed that 71.7% of the households use beddings or constructed concrete chambers

besides the animal barn to capture urine.
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Is urine important as a source of addition nutrient?
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Figure 5: Importance of urine

On the other handl4.6% of the response®ported tause bie slurry mixed with residual
bedding materialgnd locally mixedmanure Bio i slurry is the digested dung that is
discharged fromhe instaled biogas planafter cattle manurehas fermened TDBP
(2009) supported bid slurry that bioi slurry is an important bproduct from biogas
plant. Households who had biogas plant have access to uskitsio When correctly

applied the fertizing value of bieslurry, surpasses that of ravattlemanure.

Table 12: Ways of capturing urine flowing out of the barn (n=85)

Waysfor captuimng urinefrom flowing out of the barn Frequency Percent
A ditch directirg urine into a pit 68 70.8
To use bio slurry mixed with kraal 14 14.6
To use locdly mixed manure direct with gggoduction 14 14.6

Total 96 100.0
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Another manurananagement pcticeis pit treatmentwhich is usedby 31.86 of the
respondersi(Table 13) Fourpoint seven percemtf therespondents/erepracticing heap
pilling of manure Manure teap pilling method controlevaporationof nutriens and
moisturein manure Changingmanure in cubiclesvasfound to be importanih manure
managemenbecause the method citdy 34.2%6 of the respondentsThis methodis
importantbecausat contributes to increased manumecompositionOther practicesare

asshown in Table 1.3

Table 13: Other Practices used to manage cattle manure (n =85)

Practices do you use to manage your cattle manure Frequency Percent
Changing manurenicubicles 29 34.1
Pit treatment 27 31.8
Pilling heap on kraal and cover 14 16.5
Open heaping on kraal 11 12.9
Heappilling 4 4.7
Total 85 100.0

Table 14 presents sourceklabour for cattle managememesultsshowthat 81.7% of
the respodents depended on family laboéccording to Makokhaet al. (2001), most of
the farmers in SSA are relatively poor and that among the main constraintsign usi
manure is its high labour requiremeRtom this studyfindings have revealethat labour
hiring wasonly doneby threepoint three percendf the responderfarmers Farmers who
were using FYMhave big labourequirementcomparedo other types of cde manure
such as bisslurry becauseevery practiceon manure managemeneeded presenoaf
many people to supphkabourin order to be done timelyOn the other handiuse of bie

slurry was ckaper in terms of labour requiremdrgicausedio-slurry is discharged from
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the plantin the form which made it readgr beingusel in the field and thusneeedno

further managemenpractices High labour demand implies high manure management
operationcosts Thesedifficulties in manure management and labour resugnt were

also reported byBaitilwake et al (2011) who reportedhat manure cannot meet crop
nutrient demand over large areas because of limited quantities available, low nutrient
content for most of the materials, and high latdemandor processing rrd application.
However findings also show that 15% of respondents use both family labour and hiring

labour on manure management.

Table 14: Labour source for cattle manure management practices (n=120)

Labour source fomanure managnent practices Frequency Percent
Family labour only 98 81.7
Both hiring and family labour 18 15.0
Hiring labouronly 4 3.3
Total 120 100.0

Findings presenteth Table 15show cattle manure management giiees that aimat
minimizing lossof nutients wheret1.6%of the interviewed cattl&eeping farmersaid
theywere using the coveshade to protect nutrient lodsevertheless, vg few (11.7%)
of the cattle keepersheapcattle manure outside cattle kreahd coverthe heapwith
grassesOther nethodsinclude turningand change of manure in cubiclasreportedby
18.2%of the farmersand collection of urin@nd mix with manure to quantifyitrogen
reportedby 26.8%.0ther management practices are @esented inable 15 Findings
presented in dble 16 show that bislurry nutrients were mostly conserved through

mixing both FYM and bieslurry (40.6%).
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Table 15: Practices used to minimize loss of nutrients in FYM (n= 77)

Practice Frequency Percent
Useof cover shade torptect losof nutrients 32 41.6
Collection of urine and mix with manure to quantify 22 26.8
nitrogen

Turn and change of manure in cubicles to speed up 14 18.2

decomposition
Heap outside and cover with thatched grasses 9 11.7
Total 77 100.0

In Bio-slurry, urineasa component, issedin order to activate high amount of gas in the
biogas plah Anotherpracticeof nutrientconservatiorusedby respondents itio-slurry
managementvas heaping the fermenteturry, which wasreportedby three wint one
percentof the respondentdHowever 28.1% of the responderst deportedno treatment
being dondo con®rve nutrientsn bio-slurry and thisis probably de to lack of extension

services

Table 16: Practices for conserving nutrient in bio-slurry (n =32)

Method used to conserve nutrients on-gliarry Frequency Percent
manure

Mixing FYM and bio slurry 13 40.6
No treatment 9 28.1

Use ofcubicles 7 21.9
Use of bio prepared manure 2 6.3

Heap treatment slurry 1 3.1

Total 32 100.0
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Table17 presents findingsn number ofcropping seas@farmers had used FYMhere
it is revealed tha#t5% of maize respondentsad used FYMor one totwo cropping
season, while 23.3%had usedcYM for three tofour croppingseasos. Two seasons
were not enouglfior a farmer to gain enough appreciation of the practice and therefore

fully adopt an innovation.

Table 17: Number of season farmers had used FYM (n= 120)

Number ofSeasons Frequeng Percent
1-2 54 45.0
34 28 23.3
5-6 8 6.7
7-8 13 10.8
9-10 17 14.2
Total 120 100.0

About severpercent hadisedFYM for five to six croppingseasonsThe variations in
using FYM resulted from having differedonors who had different policies regarding the
projects promoted in the study ardaonorinterventons differ fromone toanother They
alsouse different extension ageno transfer technology to farmers. Themethose who
use farmer facilitators, othersuse private extension agents and othase government
extension agents andwernment researchers. The projects hdiferent calendar of

activities.

F a r mexpesielcen bio i slurry management practices weire presenteth Table 18
Resultsshow thatabout69% of the respondents hable experience oftwo praduction

season in the use of bieslurry, three point one percenhad experience of only one
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cropping seasomwith others having experience for one, four and eight cropping season

(Table B).

Table 18: Farmers experience on the use of bio slurry (n =32)

Number of seasofexperiences) Frequency Percent
1 3 9.4
2 22 68.8
3 1 3.1
4 9.4
8 3 9.4
Total 32 100.0

Using biogasfrom cattle manure was among the wayf protecting the environment
through reduction of use direwood. Thisintervention wasalso promotedy EPINAV
project through Tanzania Domestic Biogas Programme (TDBP) as expertise capacity
building facilitatorsFindingsonf ar mer s 6 a w are quality l9ss miaimizatioa n
were as preented in Table 19The findings showthat 83.36 of the respondentknow
methodsfor minimizing losse®f quality of manure The study also shows tha6. 7?6 of

the respondentslid not know how tominimize lossesof nutrients in manureNot
knowing of how tocontrol manure quality may be attributéd extensionservices
including farmers training demonstrati@md visits According toAkpan et al (2012),
increase in agricultural extension visitcreasesthe probabity of adopting feiitizer
technology by 11.7% becausean extensionagent createawarenes®n technology use

by providing reliable information tdarmesdduringextension visits.

Manure management practices should be effective in terms of maintgumfity. Study

results presented in Table 20 show ti#&t7% of the respondents agreed that manure
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management practicémve normal and reasonable loast of operation compared with

other soil management technologies such as tree planting, contouring etc.

Table 19: Awareness of farmers on manure quality loss (n = 120)

Awareness Frequency Percent
Know to minimize loss of nutrients 100 83.3
Dondét know how to n 20 16.7
Total 120 100.0

However, 10% of the respondents saithanuremanagemenpractices have high cost.
Such cost idike high labourdemand for carrying out the managemgracticesas some
farmersdependedn hiring labour On the other hanil3.3% ofthe farmers did naghow

whether manageme practice ledo high or normal cost

Table20: Far me r s 6on oattle manuoemanagement practice costs (n = 120)

Farmer opinions on manure management practices Frequency Percent
Normal cost/low cost 92 76.7
Undecidel 16 13.3
High cost 12 10.0
Total 120 100.0

4.2.,5 Constraints on cattle manure management

The major constrat mentionedy respondenten manure managementtime studyarea
was lack ofenough laboumwhich was reportecby 38.3% of the respondentsOther
constraints includeaxpensivelabour having(25.9%), lack of space(6.7%) and low

knowledge(1.7%). According to Svotwaet al (2009) inadequate inputs, high labour
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demand, and i ttl e technical bom cnlanupe ar
managerant Increase in shortagef farm labour is also becausef rural to urban
migration, coupled with competition from growing impod§ cheaper food items is a

constraint for addressing internal food production rates (WFP, 2012).

Table 21: Manure management constraints (n =120)

Constraint Frequency Percent
No enough labour for all activities on manure managen 46 38.3
Not understand 33 27.5
Hiring labour is very expensive 31 25.9
No enough space for management practices 8 6.7
Low knowledge 2 1.7
Total 120 100.0

Results on rmanuremanagemenstructuresin the study area were as presented in Table
22. According to these result86.7 %of the respondentsouseholdsise manureubicles

in whichthey turnmanure from one cuble to amther This exercise takeree and four
weeksfor manure to be ready for udeoofedhouse structures were usiegl only 13.3%

of the respondentahile those who used an open house manure managementrstruct
were 15.8% of the respondenEarmes who had no structures for manure management
were 24.2% of the respondent$iowever 20.0% ofthe respondent&ere usingmanure
earth pitstructures. Earth p#tructures araot goodfor managng manureaccording to
Jackson and Mtengeti (200&3earthpit cause leachingof nutrients inthe ground which
are thuswashedby running waterFarmers who use open cattle structures produce poor
manure and therefore get low crop yieRlespondents who had no any structure for

manure management are those wittcattle and those keepiffigge grazing system

e
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Table 22: Cattle manure management structures (n = 120)

Type of structure Frequency Percent
Cattle manure cubicles 32 26.7
No structure 29 24.2
Earth pit 24 20.0
Open house 19 15.8

Roofed house 16 13.3
Total 120 100.0

Free grazingattlewith shfting style of keeping leatb gettingpoorcropyields.Findings
in Table 23 presentesults on structures for urine collection in cattle maaur
management. Results show théd.£2% of the respondentsvere usingcattle urine
collection pits Findings also show thaB9.6®% of the respondent®iave no urine

collection pit

Table 23: Collection of urine for manure quality improvement (n = 120)

Type of structure Frequency Percent
Farmers with urine collection pits 55 60.4
Farmers with no urine collection pits 36 39.60
Total 91 100.0

4.2.6 Practices of farmers on manure application

Table 2 presentdindings on farm sizes over wheh farmes usedmanure The study
reportedthat 79.26 of the respondents appllfYM on farmsize rangingoetweenzero
point four and zero point ningectare @.4-0.9). The findingsfurther showthat11.7% of

the respondentapply FYM on the land of between onecdapne point six ha.Only one
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point seven percentl.7%) of therespondentsvasapplying FYMto a farm size omore
thantwo ha and sevempoint five percentdid not record the farnsize on which they
applied FYM sincehey hadsmall fragmented landMany of those who applied manure
had small plots which were scattered in more than one place such that it was very difficult
for them to apply mame ondistantly located plots because of high cost of transport.
Farmers who were using land frorders (inheritd land) said they lack incentives for
using some inputs such as manupbecause that the land does not belong to them.
According to the study findings iTable 2412.5% of farm$adapplied bieslurry on the

on farm land g&es falling between zero poitwo and zero point eight h&esults also
show that87.5 % @ the respondents hatb recordsf the farm siz they appliedbio -
slurry. Absenceof records on bislurry is probably due the fact that the technology is

still new among farmers.

Table 24: Farm size applied with FYM and bio slurry in Njombe District (n = 120)

Farm size (ha) Frequency Percent
Applied FYM

0.40.9 95 79.1
1.1-1.6 14 11.7
More than2 2 1.7
No records 9 7.5
Total 120 100.0
Farm size (ha)

Applied bio-

slurry

0.20.8 4 12.5
No records 28 87.5
Total 32 100.0

Farm size applied with bio slurry (n = 32)
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Results on the timef application of cattle manur@nd reasons for variations manure
applicationwere as presented in Tablb. Zbout 48% of respondenhavebeenapplying
manure four weeks befopanting However one point seven percerit.{%) responses
appliestwo weeks beforglanting.Otherapplication timegperiodwere as shown in Table

25.

Table 25: Time of cattle manure application and reasons for variations

Time of application Frequency Percent
Four weeks before sowing 57 47.5
Three weeks before sowing 26 21.7
One week before sowing 14 11.7
Apply during sowing 10 8.4
Before starting of rainfall 5 4.2

Two weeks before sowing 3 2.5
Dondét know 3 2.5
Three weeks after sowing 2 1.7

Total 120 100.0

Reason for the time differences (multiple responses)

Decomposition of manure 46 37.7
Labour availability 36 29.5
Right time for application, lack ofpace and cost of 33 27.0
transport

Dondét know the reason 7 58

Total 122 100.0

Discussion with respondents reveatbdtdifferencesn time of manure application were
dueto lack of common understandiran specific time period for mareiapplication.
These differencesmanatedrom the different recommended datggen by the extension

agentspromoting various technologies under different projects sponsored by different



52

donor agenciesReasosn given by respondents as to the specific qguerat which they
applied manureancluded having enough timér manure decompositio37.7% to
respond tdabour availability (29.5%pand waiting forright time forapplication, lackof
space and cost of transpartich constituted27%) (Table 25).Studyfindings presented
in Table 26 show that 96.%%6 of the respondents usenanure on maize production
Thereforemaize wasfound to bea majorstaple food cropvhich benefit for manure
applicationin Njombe Other cropson which manure wasappliedincluded vegtables,
round potatoes, orchards and pasture (grasfiesf)which accounted for three point three

percentmanure applicatian

The use of farm equipments and toolsféaymersfor manure transportation to farrase
reportedin Table 26 where its showthat31.7% of the respondentgere usingox-carts
while 17.5% reported using tractorOn equipments used for manure in production,
management and applicatidhe study found that the farmers had reliable equipments.
Study findings show that 43.3% dfe respondents uséaimily labour using bucketsnd

wheelbarrow andessenpoint five percentvere able to hire labour

Table 26: Use of manure and equipments by crops (n=120)

Crop Frequency Percent
Use of manure on crops
Maize 116 96.7
Vegetablestoundpotatoesorchards and pasture 4 3.3
Total 120 100.0

Equipments used by farmers for cattle manure production, management, and
application (n = 120)

Equipments used for cattle manure practices Frequency Percent
Buckets, w/barrowusing family labour 52 43.3
Ox-cart 38 31.7
Tractor 21 17.5
Vehicle(trucks) with hiring labour 9 7.5

Total 120 100.0
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Study fndings presented in Table 27 show estimates for various labour costs on manure
production, managment and application. About 42 of the respondentsad norecord

on the costof manure productiobecause #y used family labour. Forty perceoit the
respondergfarmersreportediabourcost fallingbetween 50 000" 150 000 TAS per ha

Few, (2.59 of therespondenthired labour at acostof 152 0060250 000 TAS per ha and

four pointone percent hired labour atast of TAS 352 000 450 000 repectively.

Table 27: Labour cost for manure production and management practices (n=120)

Cost per hectare (TAS) Frequency Percent
No record 50 41.7
50 000i 150 000 48 40.0
152 000 250 000 14 11.7
252 000-350 000 3 2.5
352 000450 000 5 4.1
Total 120 100.0

Findings presentedn Table B showed that54.4% of the farmers/responsesapplied
manure by puttingn prepared holeThis applicationmethod aimat making sure that the
target plant was in contact with manure asthereforecalled Targeting Method (TM).
Farmerssaidthat thismethodwasusedby many farmers becaugevas not complicated
for farmers touse Other benefg from this methodvere lowcost and low amount of
manure to be used perear However37.6% o theresponsesdistributemanure evenly on
the farm This methodintendsto make sure thagverypart of the farm igetting manure.
This is done wherea farmer has enough manuwnother method used irmanure
applicationwas drawing straight lineson which they had to spread especially the part
where seeds wefttargeted to be placedhis method was used only leyght percenbf

theresponses
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Table 28: Methods of manure application (multiple response)

Application method Frequency Percent
Use of prepared hol@M) 116 54.4
Evenly distribution/broadcasting 80 37.6
Use of line 17 8.0
Total 213 100.0

4.2.7 Constraints encountered in application of cattle manure

Table 29presents results on constraint facing farmers in cattle manure application.
Transportation as a constraint on marapplication tofarmers waseportedby 43.2%6 of

the respondentsTherefore tangort of manure to the field found aschalleng on
adoptionand use of manure especially for small size househbldkokhaet al. (200)

also reportedthat high requirement ofabour andtransports reducenanure adoption
Other constraints werdack of labour which wasreportedby 29.4% of the respndents

and high cost of laboumwhich reportedby 27.46 of the respondentsAccording to
Mwangi (1997)farmers reject technologies relatednianure because of its high labour

demand.

Table 29: Constraints facing Cattle Manure application (n= 95)

Constraint Frequency Percent
Transportation of manure 41 43.2
Lack of labour 28 29.4
High cost of labour 26 27.4

Total 95 100.0




55

Results inTable 30 showthat 43.3% of therespondentsisedthe dibblingmethodto
apply manure 29.2%of respondentapplied manure usinthe basabpplication method
and 27.86 usedthe broadcastinghethod to apply theimanure. Broadcasting metha

where cattle manure is placed to untargeted area and is normally lost.

Table 30: Other Methods of manure application used by farmer (n = 120)

Other Method Frequency Percent
Dibbling manure on the plant 52 43.3
Putting on the plant base 35 29.2
Spreading manure on the surface of the far 33 27.5
Total 120 100.0

4.3 Attitude towards Farm Yard Manure

Table 31 prsents results on attituag respondentsowards FYM. Results in the Table
showthat53% of the respondentsad positive attitude towards FYwhile the remaining
46.7% hadhegative attitudeThe results indicatehat more respondenis the study area

have favouredhe appication of FYM to theirfarmlands.

Table 31: Attitude of Farmers towards Farm Yard Manure

Attitude towards FYM Frequenc Percen
Positive 64 53.3
Negative 56 46.7

Total 120 100.0
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Positive attitude of farmers the indication of positive action of farmers osing FYM.
Farmersodo positive attitude of a given pr a
practice (Odendet al.,2010).Farmers in thetady areashowed positivattitude towads

FYM probably becausef longfarm experience usingYM.

Table 32 presents the result of a Chi square test for measuring the relationship between
f a r mmainboscupation and attitude towards FYMF a r m enaird accupation had

three categorie®f crop farmer, livestock farmer, and crop and livestock farmer and
attitude was measured into tvoategories, positivand negative. Resultsindicate that

thereis no stéistical significant relationshipetween attitude towards FYM and farmers
main occupation (p = 086) The result thereforeshows that farmeroccupation is

independenof attitudetowards FYM

Table 32: Relationship between attitude on FYM and Farmers main occupation

Attitude towards Main occupation Chi .
P value
FYM sq.
Crop Farmers Livestock Cropl/livestock
farmers farmer
Negative 13 0 43 0.173 0.186

Positive 18 2 29

*p-value based on Fishers Exact Test

Furthermorea test done to determine the relationship between attitude towards FYM and
whether or not one keep cattle showkedlt theres no stastical significance relationship
between cattle keepirgfatus and dtitude towards FYM (p= 0.545 as shown in Table

33.
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Table 33: Relationship between attitude towards FYM and Cattle keeping

Attitude towards FYM Do you keep cattle Pi Value *
Yes No

Positive 44 20 0.545

Negative 41 14

*P | value based on Fishers Exact

A testwas dondo determine the relationship between atéttowards FYM and whether
or not onereceived training on cdtt manure presented on Table 3#e result show that
there is no statistical significance association betwatitude towards FYM and

Extension traimg of a farmer on FYM = 0.199 (Table 34).

Table 34: Relationship between attitude towards FYM and extension training on
cattle manure

Attitude towards FYM Farmer extension training on cattle manure P- value *
Yes No

Positive 40 23 0.194

Negative 28 27

*P = value based on Fishers Exact

4.4  Attitude towards Bio - Slurry Manure

Table 35shows the distribution of titude towards bioslurry of respondentsThe
findings reveathatall 21 bio- slurry respondents showatkgativeattitudetowardsbio-
slurry manure This might have been so because usingshiay manurewas a new
technology in Njombe. Bigas plants teclotogy is still at infant stagdecause the
technology was introduced in the aredhe year 201@nderPANTIL project (Mdegela,

2011) A report of Vasudeo (2004)oncludedthat the major bottleneck facedby the
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Biogas technology in st dissemination and integratios the unfavourable cosenefit
analysis done ithe conventional manner. However, bio slurry acceptanctimers is
expectedo improve in the future when its benefits are conspicubasrers who had the
knowledge on bisslurry were those who keep dairy cattle whergvin the position to get
access tdraining on bieslurry manure use. Bytrobably keeping dairy cattle is not
indications of attitude towards bislurry, a farmer also needogas plant and enough

labour to have access to b&lurry technology.

Table 35: Attitude towards bio slurry- manure (n = 21)

Attitude towards bio slurry Frequenc Percen
Negative 21 1000
Positive 0 0
Total 21 100.0

4.5 Attitude towards Inorganic Fertilizer

Table 36presentsr e s ul t s  attituddtaavaras enorgadic fertilizers in Njombe
District. Results showthat 51.96 of the respondents hamkgativeattitude on inorgnic
fertilizer and 48.1% hagositive atitude. Negativeattitudemight becausedby the fact
that inorganic fertilizer need money to get from agro dealdmarganic fertilizeris
repoted asexpensive,as a50kg bag of fertilizer cosabout TAS 80 000 and above.
Moreover because farmers have dsentrained orthe sideeffectsof inorganic fertilizer

to the environmengnvironmentatoncern mighhave accounted for theegative attitude
towards inorganic fertilizer For example Odhiambo and Magandini (2008) outlined
constraints ofnorganic fertilize that majority of smallholder farmers in Vhembe district

are resource poor and cext afford the high cost dértilizers
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Table 36: Attitude towards inorganic fertilizer (n = 79)

Attitude towards inorganic fertilizer Frequenc Percen
Negative 41 51.9
Positive 38 48.1
Total 79 100.0

In addition espondents who had positive attitubevards inorganidertilizers might
those who did not have cattle@4qresultshown onFig 3 page 35)Sometime high cost
of inorganic fertilizer might caae the high rate of negativitilain occupation of farmer
was found tobe associatd with farmer attitude towardgorganic manue. Resultin
Table 37showthat farmer main occupatias statisticallysignificancerelationshipwith

inorganic fertilizer application (p 0.003.

Use of inorganic fertilizer should supplement efficient of crops and pasture respectively
to improve poduction. The scenario comes because organic manure are not enough
always at the farmer leveln addition, due to the limited number of animals kept by the
smallholder farmersthe amount of manure producex not sufficient. (Odhiambaand

Magandini 2008

Tale 38 shows relationshipf farmer attitude towaslinorganic fertilizer and cattle
keeping. The resuih the Tableshow that there is a statistically significant relationship
between farmer attitude on inorganic fertilizerd cattle keeping (p 6.001).A Cattle
keeping farmer is relatively worthyand therefore can afford to purchaserganic

fertilizer to apply cattle manure for production of crops
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Table 37: Relationship between attitude towards inorganic fertilizer and Farmers

main occupation

Attitude Main occupation Chisqg. P-value*
towards

inorganic

fertilizer

Crop Farmers Livestock farmers Crop/livestock
farmers

Positive 18 1 19 0.003 0.003
Negative 6 2 33

*p-value based on Fishers Exact Test

Table 38: Relationship between attitude towards inorganic fertilizer and Farmers 0
cattle keeping status

Attitude towardsinorganic Cattle Keeping Pi value *
fertilizer Yes No
Positive 19 19 0.001
Negative 34 8

*P | value basedn Fishers Exact

Findingsin Table 39show the relationshigbetweenattitudetowards inorganic fertilizer
and extension training. Theesuls show that there isa highly statistcally significant
relationshipbetweenfarmess attitude towardsnorganicfertilizer and extension traimg

of a farmer(p = 0.00Q. The results show thatx&nsion training is importantni
determiration of attitude of a farmetowardsthe use of a technology such ase of

inorganic fertilizer.
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Table 39: Relationship between attitude towards inorganic fertilizer and Farmer

extension training on cattle manure

Attitude towards Farmer extension Pi value *
inorganic fertilizer training on cattle manurt

Yes No
Positive 10 27 0.000
Negative 31 10

*P 1 value based on Fishers Exact

4.6 Impact of Cattle Manure on Maize Yield

Maizeis a major foodand cash crop temallholder farmers in Tanzani@man, 2004).
Howevermaize is alsamportant to some parts of East Afridéor example, Mignouna
et al.(2010)reportedthat maizecropis a staple food of great soeiconomic importance
in western Kenya, hile Msuya (2007) asserted thagize isan important cereal food
crop in TanzaniaNjombe Dstrict is one of the districts that is potential for protion
and supply of maize in the counifisuya 2007) Study findingsrevealedhat 96.%6 of
therespondentsveregrowing maize using manur@ able 26) Findingsfurther showthat
maizewas a major crop and staple food in the study area and farmedsdiftsrent
efforts including manure to maximize productidfindings reported that 9% of the
respondent farmersvho used manure wereaware that manurewas important for
increasing their maizgields. Table 40 showspairedt-test resulton maizeyield before
manure applicatiofYBCATTLE) and after manureapplication (YACATTLE) The
mean yield 6 maizebeforeapplicationof manure was 140Bg per hectare whereas the
yield after cattle manure applicatiomas 3022.&kg per ha The difference in means was
highly statisticaly significant (t =20.075, p 9.000), implying that application of cattle
manure leado higher maize yield than in situation where manure is not us®idilar
resultswere reportedby Lisuma and Mrema (19%9or maize, sorghum, small grains,

cotton rice and vegetable cropd/uta andNyamugafataZ012) also reportethcreasd
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yieldson using manureAccording to Emulet al. (2011), aganic manure including cattle
manure impactgositively on soil and eventuallfead to crop yield increasefrom
3750- 5000kg peha FYM indirectly increases yield by making external nutrganbre

absorbable to crops (Tiesseinal.,1994).

Table 40: Comparison on yield of maize per hectare before and after application of
cattle manure (n=116)

Production Mean t Sig (2tailled ) Std. Std. Error
scenario Deviation Mean
YBCATTLE 1403.3 - 0.000 263.90285 24.50276
YACATTLE 3022.6 20.075* 392.55180 36.44752

* Significant at 0.05 level

Table 41 presents maize yield befared after application of bieslurry (YBSLURRY)

and (YASLURRY) respectively Resultsshowsthatthe mean yield of maize befouse

of bio- slurrywas1756kg perha whileyield afteruseof bio- slurry was4225kg perha

The difference in the two meansas statisticallysignificant (t = 6.11, p = 0.000),
implying that the use of bislurry manureleadto increasednaize yield.These findings
show that biogas plants can proddesilizers suitable for arable fields as {pyoducts of
renewable energy. Bse fndings are in line wit findings reportedoy Maunuksela

et al. (2012) that, Biogas Plant (BGP) end products can be utilized as fertilizers in the

production of cereal crops such as barley.
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Table 41: Yield of maize per hectare before application of bio-slurry and after

application of bio-slurry

Production Mean t Sig. Std. Deviation Std. Error Mean
scenario

YBSLURRY 1756.25 -6.11* .220 250.12497 79.09646
YASLURRY 4225 638.05259 201.76995

* Significant at 0.03evel

Comparisorbetween the impacts of FYM andkslurry on maize meayield (Table42)
was also computed. Thiesultrevealedthatthe mean yield of maize under use of FYM
was 3022.6kg per ha whilethat under bieslurry manure usevas4225kg perha The
difference in the mean yields under the two types of manure neastatistically
significant different (t = 1.318, p = 0.220),mplying that there was no significant
difference onthe impactof the twotypesof manureon maize yield at p< 0.05 levelof
significarce This result was different from what other studies reported regarding
comparison between FYM and bsturry. This stems for the fadhat owing to its
propertiesio-slurry acceleratesoot growth and inhibits weeds germinatimd therefos

is supposed to do bettehan other manure types (Vasudeo 2004 Evira, 2012.
According to Vasudeo (2004), tlaglvantagesf bio-slurry over chemical fertilizers, have

proven superiority in its nutrient contemhen compared to other manusegh as FYM

Table 42: Maize yield per hectare under FYM and bio-slurry application

Production scenario Mean t Sig. Std. Std. Error Mean
Deviation

YACATTLE 3022.6 6.3NS 0.220 583.33929 184.46808

YASLURRY 4225 638.05259 201.76995

*Not significant at p<0.05
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Advantage®f cattle manug asrevealedarmers arg@resentedn Table 8. About 36 of

the responsesaid manure apmation increased soil fertility an®6.76 said that using
manuremakesit possibleto get highest yieldOther advantage of using cattle manure
identified by respondents include increase household income from sale of crops (23.5%),
harmful chemicals in the farm reduced (nine point six percent), availabiligodf {five

point seven percent) angroduce gas aneduce cost of production (three point five five
percent) The responses d@rmers on the important of cattle manure indicating that cattle

had multiple advantages at a farmer level application.

Table 43: Importance of using cattle manure to the smallholder farmer

Importance of using cattle manure Frequency Percent
Increase soil fertility 87 30.96
Highest yield is obtained 75 26.7
Income increased 66 23.5
No harmful chemical in the farm 27 96
Increase food availability 16 57
Produce gas, reduce cost of production 10 3.55
Total 281 100.0

Table44 shows respondents suggestionshi® governmenbn improving manure usen

the countryas a conclusive comments from respondeRésults show tha®5.8% of the
respondents suggtedthat government should introduce regulathaining programmes

on manureuse in order to get relevaskills on manureproduction, managemerind
application to the field. Abouthree point threepercent (3.3%)of the responderst
suggestedhe goverment assist througtsoft loan for buyingdairy cattle which will
increase manure availabilit@ther farmers requested the government to give them capital

to construct manure management structures (reported by 21.7% of the respondents while
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others (19.2%jvere in need of having demonstration plots as part of capacity building to

the farmers.

Table 44: Advice of farmers to the Government on best use of manure in
Njombe (n = 120)

Advice of farmers to the government Frequency Percent

Introduce regularly manure use training schedule for farmers 67 55.8

To give capital for farmers for construction of manure manageme

structures 26 21.7
Introduce demonstration manure at evelage 23 19.2
Government to provide loans to farmers for dairy cattle 4 3.3

Total 120 100.0




66

CHAPTER FIVE

5.0 CONCLUSION AND RECOMMENDATIONS

5.1 Summary

This study has showmhat 71% of the respondentsare aware of manure usand

innovations n relation with cattle manure applation, and that t@ large extentmany

have been adoping a number of manure managemeracticesat household level.
Findings further indicate thakespondents range from young a#éd age with enough
experiere in farmingandhave attained primary educatidfifty threepercentof farmers

prefer cattle manureto inorganic manure becauseit has advantagesover inorganic
fertilizers Bio-slurrywas another and very new manwiich showed substantishpact

onmaizeyield.

The mean household size was five point five percent (5.5%) but labour force is not
sufficient per house holdMajority (71%) of the respondentauisel mixed farming of
growing crops and keeping cattlearmers owned smathean farm sizeof (0.96) ha.
Owning cattleis the major problem of gettinmanure on their farrand high labour cost

is a problem for proper manure management which is fugffected by poor manure
working equipments and transpation Findings of the study have shown thatnfiers

have positive attitude towards manure use @athure use has ldd increase in maize
yield. On the basis of this study some conclusions and reemdations can be drawn for
development planners, researchers, change agencies, policy makers, ard it
regard to the use of cattle manure for modern, profitable, and sustainable productivity

agriculture.
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5.2 Conclusions

Cattle keeping haseen found to be among the main livelihood activities withenstudy
area such that more than 7086 the households keep cattle because @& thultiple
benefits like income from manure, milk anchttlesales. Farmersusemanure tdertilize
crop land andthis increasefood security and household income from crop sales.
Moreover from cattle farming, farmerare alsagettingenergy in theform of biogasfrom
biogas plants which alsovg them bieslurry, an important fertilizer for crop production.
Some ofthe manure management practicabat farmers perfornwere heaping and
composting manure; constructiand use of manureubicles; cattle urine collean and
mixing it with manure.However 79.1% of respondents hatthe ability to apply manure

on smallfarm sizes that fell betweer@ro point four and zero point nirfea(0.4-0.9ha).

More than half of theespondent farmersad shownpositive attitude towards manure
thaninorganic fertilizers. Negative attituden anorganic fertilizerwas dueto high cost
such that, only few farmers were able to purchadakewise the induced knowledge on
side effects o soil degradationresulted in negative attitudes by the farmers
Furthermore, thattitude of farmers wa influenced by the extension training farmers

received on FYM and the high cost associated with purchase of inorganic fertilizers.

Studyfindingsrevealed that households who produced maizentae positive attitudes
on FYM. TheChi squareP i value tests revealed that, maiccupation ofarmershad no
statistical significantelationshipon attitude towards manure by the farmer (p = 0.186
Similar result was also obtained farattle keeping with attitudesowards FYM
(p = 0.545).Also extension/training wafound to be independentvith attitude towards
FYM (p = 0.194) Determination ofttitudetowards farmer using bislurry hasshow that

farmers vith bio gas plantshad negative attitudedowards itsuse. This might be
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associatedwvith the reason thathe technology beinghew to the farmers. Statistical
significanceresults were shown on attitude towarg®rganic fertilizers and farmer
occupation(p = 0.003, cattlekeeping p = 0.00) and etensiontraining ¢ = 0.00Q

respectively.

The studyidentified that constraintson usingmanureinclude transport cet and labour

cost. Transportingmanureto the field needs means of trandpwhich is very expensive

at farmerdés | evel. Labour is also a cons
kraal to the field was found to require intensive labour demand which also increase
management cost. Thegh costof labour makesomefarmersfind it difficult to practice
managementral usemanure Lack of knowledge on manure management was mentioned

as a constraint on manure use.

Njombe Dstrict is one of the districts that gotentialfor production and sypy of maize
in the country. Study findings reveald thatfarmeas usecattle manurén cropproduction
on maize, which is the main staple food in the ar€hs.findings show thatthere were
significant differencein the mean yields between farmerbo usecattle nanure and
those who dmot use cattle manure. Farmers who usdtlecenanure produc&62kg per

haof maize above farmers whim not use cattle manure.

5.3 Recommendations
In view of the above discussion and carsion, the study recommentie following
I. The government and®Os should build the ability of farmers inres of affording
to purchaselairy cattle, and access technical support on manure production,

management and use in order to improve farm productivity edlyeamize
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productions which seen to lead tncreagd household income and food security

among the farming community.

Extension services ofmio-slurry production, management and usieould be
increasedespecially onuse ofthe recommended equipmenBecause othe big
investment costs required rf@urchasing equipmentgo install biogas plas,
farmers should be assidtewith capital for constructiorof manure structures.
Moreover, to helpfarmers minimize transportatigoroblems, farmersheuld be
advised to form groupsocieties to increadheir ability to get loans thashall be

used for purchasing transport facilities. This should be the role of the government,

private sectors like NGOs and financial institutions.

The government and loér stakeholders should provigend improve triaing
programmen the use bigas and bisslurry in order toadd positiveattitude to
farmes who shall increasecrop production while at the same timeducing
environment degradation by reducing use of chemical fertilickeis knowledge
will help farmers to get sustaable energyor lighting and cooking which will lead
to sustainable environment management as farmersetilkut down the trees for

fuel again.

Campaigs on the production, management and use of cattle manure to the
farming communityshould bemade isteadof campaigs on use of the inorganic
fertilizers. This should be the role of extension staff. Farmers shoulddresize
educated on when inorganic fertilizease to be applied, rates of application per
area and soil condition under which particuldertilizers should be applied.

Moreover, farmers should be given education on soil fertility conservation
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measures which have low cost but sustainably increasing soil fertility without

causing much harm to the soil and the environment.

Family planning ducation should be improdeat community level so that the

available land area satisfying community farmers
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APPENDICES

Appendix 1:(a) Farmers-Interview Schedule

Assessment of Use, Attitudes, Constraints and Impacts of cattle Manure on Maize
farming by smallholder farmers in Njombe District

A. BACKGROUND INFORMATION

Farmers Demographic Information and Socio-economic Characteristics

,,,,,,,,,,,,,,

Al Division éeééééeeéeééeecéeée.

A2. Wardéeéeéeéeeéeéeée

A3. Village ééeééeéeéecéeeéeé.

A4d. Name of intervieweréééeéeééeéeéeceéeéeeéeé
A5. Date of interviewééeéeeéeéeéeéeéeté
A6. Name of respondent ééééeééécéeéééeéécéececé.
A7. Age of respondent ééééeéeéeeééééééeccece.

A8. Sex of respondent (1) male ()
(2) Female ()
A9. Marital status of the respondent
1. Married ()
2.Single ( )
3. Widowed ( )
4. Divorced/separated ( )
A10. Education level of respdent
1. No formal education ()
2. Adult education /primary educationi{) ()

3. Primary education ( )



86

4. Secondary education ()

5. Above secondary education ( )

Al11. Number of individuals 1in the househ
1.Make ( )

2. Female ()

Al2. Number of individuals who provide fu
1. Male ()

2. Female ()

A13. What is your main occupation? 1. Crop farmer ( ), 2.Livestock farmer (), 3.
Crop and livestock farmer (), 4tCher s speci fyééeéééeeéé.

Al4. Land ownership of theespondentl. Purchased ( ), 2. Inherited (),

3. Rented ()

,,,,,,

,,,,,

Al6. Which area is under maize production
B: FARMERS PRACTICES ON THE PRODUCTION, HANDLING, USES AND

TIME OF CATTLE MANURE APPLICATION

B-Manure production practices

1. Do you keep cattle?

1.Yes( ),

2.No( )

2. If yes on question one above, do you use any manure from the cattle you keep?
1.Yes( ),

2.No( )
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3. If yes on question two above, what type of manure do you use?

1. Farm yard manure (

2.

Bio-slurry ()

),

4. Have you received any training on cattle manure?

1.

Yes( )

2.No ( )

5. If yes on 4 above, what was that training about?

1. How to produce good cattle manure (

2. Manure applicadin (

),

3. Both management and application (

4 .

Ot her s

( )

),

),

rrrrrrrr

6. Are you applying that skill/s you have mentioned on your farm?

1.

Yes( )

2.No( )

7. If yes on question 6 above, what skill/s are you using?

1.

2.

How to produce good cattle manure (

Application skills (

Ot her s

. Every day ( ),
. Weekly( ),

. Fortunately (),

Ot her s

),

(

speci fy

. Management and application skills (

)

(

),

)’
,,,,,,,,,,

specify éééééeeeecece.

. How often do you remove manure from the animal barn?

""""""
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9. Do you place beddings materials to animal barn?

1.Yes( ),

2.No( )

10. Why?

1 eééeeéeeéée

2 eééeééeéeéece
3. €ééééeééeceéé.

11. What type of bedding materials you asing?

1. eeeeééeece
2. eeéeééeee. ee.
3. eeeeééeece

12. Do you know how much cattle manure is required for your maize production per
season?

1.Yes( ),

2.No( )

13. If yes on question 13 above, how muchmaduce you need per seas.
C-Manure management practices

1. What is the major practice you do as a part of manure management?

1. Addition of urine to stored manure to improve nutrients availability ()

2. Change of manure in cubicles regularly to speed up decomposition of rhahpure

3. Putting manure on holes for easy decomposition ()

4. Others ( ) specify ééééeécééeécéecéceé
2. Is that management practice used for both farm yard manure anslliy?

1.Yes( ),

2.no( )
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3. If the answer is no to question thré®ae, what management practices are used for bio
slurry and farm yard manure?

///////////////

1.Bio-sl urryééééeececeeéééeecee

2. Farm yard manureéeééecéeééeéeéeceéé.
4. The reason for storage of cattle manure for you includes:

1. To speed up decomposition (),

2. To mairtain nutrient ontent (),

3. To wait for the coming season (),

4. Others ( ) specifyééeééeéeeé.

(62

. How long do you need to store manure before it is applied to the farm?
6. Is urine important as a source of addition nutrient?

1.Yes( )

2.No ()

7. If yes how do you capture it as it flows away from the barn?

2 . eééeééecée.

8. What other practices do you use to manage your cattle manure?
1. Pit treatment (),

2. Changing manure on cubicles (),

3. Piling heap whi shed (),

4. Open heaping in kraal

9. On manure management practices, what is your labour source?
1. Family labour only (),

2. Hiring labour only (),

3. Both hiring and family labour (),

,,,,,

"""

4 . Farm machinery ( eeeéeeéee) specifyéééeéecece
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10. If yes on 6 above, what technology/ies are used to preserve nutrient loss from farm
yard manure?

1. Use of cover/shed to protect loss of nutrients (),

2. Collection of urine and mix with manure to quantify nitrogen (),

3. Turn ancchange of cubicles to speed up decomposition (),

4. Heap outside and cover with thatched grasses (),

5. Others ( ) specifyééeeééé

11. What method do ypuse to conserve nutrients on4siarry manure?

1. Use of cubicles and add urines)(

2. Heap fermented slurry outside and mix with urine (),

3. Mixing farm yard manure and b&urry to improve quality (),

4. Others ( ) specifyéééeééeéeecé.

12. To the two types of manure, farm yard manure and bio slurry, which onéilgave
labour demand?

1. Farm yard manure (),

2. bioslurry ()

13. To the one you have selected, how much does it cost per acre?

1. Tshs 30000 ( )

2.40 000 ( ),

3.50000( ),

4. Ot hers ( ) specify ééééeééeéeéeeecéé
14. Are youpracticing the use of farm yard manure for how many seasons?

1. Two season ( ),

2. One season (),

3 Three seasons (),
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4. Others specify ( ) ééééeéeéeéeéceeé
15. Are you practicing the use of bio slurry for how many seasons?

1. Twoseasn ( ),

2. One season (),

3. Three seasons (),

4. Others specify ( ) ééééeéééeeééeéée
16. Do you know any way of minimizing loss of quality of manure?

1.Yes( ),

2.No( )

17. If yes, how?

1. éeéeéééeeceééeeeceéeéeccece.
2. eéééeeceééeéeecececécecee
3. eéééeeceéééeeceéeéeecececé

18. What types of feeds you are giving to your animals?

1. Grasses and legumes (),

2. Concentrates and grasses (),

3. Concentrates, legumes and grasses () concentrates, minerals, grasses and legumes
() 4. o0others ( ) specifyééeéeéeéeéeéeéeéc

19. Is the method for manure management technology you are using cost effective for

you?
1.Yes( ),
2.No( )

D-Practices of farmers on manure application

1. What area of land is applied?

,,,,,

"""""

2 . Farm yard manureeéeeeéeeéeécéé.
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2. What is your right time to apply manure on the farm?

1. four weeks before planting ( ),

2. three weeks before planting ( ),

3. Three weeks after planting (),

4. Others ( eééeée..) specifyééée
3. Why that time?

1. To speed up manure decomposition ( ),

N

. Is the time people applied manure in this village (),

3. Time of labour availability (),

4 others ( ) specifyééeé.
4. Which crop do you apply manure everyssee

1. Maize (),

N

. Vegetables (),

3. Irish potatoes (),

4. Others ( ) specifyééeééé
5. In which season you started applying manure in your farm?
1.2010/2011 season (),

2. 2008/2009 season ( ),

3.2009/2010 season (),

4.2011/2012 season ( ).

6. What equipments are you using to transfer manure from storage site to the farm?
1. Ox carts ()

2, human labour from my family (),

3. Hiring labour within the village ( ),

4. Tractor trailer ()

7. If you are hiring labour, how much does it cost to complete the activity for season?
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8. Mention methods you use to apply manure on the field.

,,,,,,,,,,,,,,,,,,,
rrrrrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrrrr

9. Which method/s you prefer at your farm?

1.2(),
2.3( )
3.1( ),
4.4( )

10. Do you have reason for using that method?
1.Easy ( ),

2. Increase decomposition of manure ( ),
3.Lowcost( ),

4. Ot hers ( ) specifyééééééeeeeéeé

E: FARMERS ATTITUDE TOWARD FARM YARD MANURE
Answer all questions in table below (for each question tick one of the provided responses,

A=Agree, U=Undecided, D=Disagree

S/n | Farmers attitude on farm yard manure A U D
1 My survival depends on farm yard manure

2 To me farm yard manure is life

3 | can do away with farm yard manure

4 I would be miserable

manure

5 Life will still be ok without farm yard manure

6 | will be poor if | do not use farm yard many
every season

7 | do not depend on FYM for my agricultur
survival

8 I am proud of farm yard manure use on my fa

9 Farm yard manure means my family life affa

enhancement

10 At my family using FYM is a nightmare
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E2: FARMERS ATTITUDE TOWARDS BIO-SLURRY

S/no | Farmers attitude on bislurry A U D

1 My survival depends on bioslurry

2 To me farm bieslurry is life

3 | can do away with bioslurry

4 I woul d be miserabl-g
slurry

5 Life will still be ok without bio-slurry

6 I will be poor if | do not use biglurry every
season

7 | do not depend on bislurry for my
agricultural survival

8 | am proud of bieslurry use on my farm

9 Bio-slurry meanany family life enhancement

10 At my family using Bioslurry is a nightmare

E3: ATTITUDE TOWARDS INOGANIC FERTILIZER

S/no | Attitude of farmers towards inorganic fertilizer A U D
1 My survival depends on inorganic fertilizer
2 To me inorganic fertilizer is life
3 | can do awwg with inorganic fertilizer
4 I woul d be mi serabl e [
fertilizer
5 Life will still be ok without inorganic fertilizer

6 | will be poor if | do not use inorganic fertilizer eve
season

7 | do not depend on imganic fertilizer for my
agricultural survival

8 | am proud of inorganic fertilizer use on my farm

9 Inorganic fertilizer means my family life enhanceme

10 At my family using inorganic fertilizer is a nightmare

F: CONSTRAINTS ENCOUNTERED BY FARMERS ON CATTLE MANURE
PRODUCTION, MANAGEMENT AND UTILIZATION

F: manure production

1. What problems have you experienced during manure production?

1. éééééecéeéeeeeceeeecd

2 . eéééééeeceéeceeceéeeceéece.

3. eceéeeéeecéecéecéeccée.
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2. What causes tharoblem?

1. Manure not available (),

2. Manure not enough for my farm ()

3. Manure not enough and not available (),

4. Ot hers ( ) specifyéé.

3. The problem of manure availability should be solved by

1. Mixing with inorganic fertilize( )

2. Increasing bedding materials on the kraal (),

3. Use of vegetation compost manure (),

4. Others ( ) specify ééeééééeéééeeééeéé
4. Is also manure production constraints caused by not enough cattle to produce manure
for your needs?

l.Yes( ),

2. No( )

5. Is availability of quality animal feeds also the cause of manure production constraints
1.Yes( ),

2.No( )

6. Which good method of manure production you know?

1. Keeping manure produced direct on shed),

2. Keeping manure direct on cubicles (),

3. Mixing of manure with urines to improve nutrients content (),

4. Others ( ) specifyéééeéééeééecéeéecé.
7. Do you have any implements for manure production?

1.Yes( )

2.No( )
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8. Are theimplements used for manure production available?
1.Yes( ),

2. No( )

G: manure management

1. Have you received any training on manure management activities?
1.Yes( ),

2.No( )

2. If yes on question one above, what was tlaating about?
2. éeééeééeééeééeecéé.
3. éeééeééeecéecéecéce

3. What are the main problems you have experienced during manure management

practices?
1. No enough labour for all activities on manure management ()
2. Labour hiring is vergxpensive ()

3. | dondt have enough space fo

r

a l

I ma n a

///////////

4. Ot hers ( ) specifyééééééeéeeeeeé.

4. What have you done to sol ve

t

he

above

5. Do you have the following structures for manure management at your home?

1. Manure pits (), 2.manure cubicles (), 3.manure roofed house (

storage house (
6. Do you have cattle urine collection pit
1.Yes( ),

2.No( )

), 4 manure
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7. If no where do you reserve cattle urine

rrrrrrrrrr

leéeéeéeéee. e.

8. If yes what was that training about?

1. Storage of manure in pits (),

2. Using cubicles onutrient management (),
3. Manure housing ( ),

4. Urine mixing on manure ()

9. Among the trained skills, what are you implementing at your farm?

,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,

10. Do you know the different between farm yard orarend bieslurry?
1.Yes( ),

2.No ()

H: Constraints encountered on application of cattle manure

1. Do you know the time of field manure application?

1. Yes( )s

2.No( )

2. If yes on question 1, mention the time you are applyingunegaon your farm
1. Before planting (),

2. During planting ( )

3. After planting (),

4. | donodot know ( )

3. Do you have any means of manure transport to the farm?
1.Yes( ),

2.No( )
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4. If yes, what equipment do you use &ngport manure to your farm?

1. I dondt have any means of transport (
2. 1 use family labour (),

3 l use bicycle (),

4. | use oxcart ( )

5. What method of manure application do you use?

1. Spreading on the surface of the farm ( ),

2. Putting on the plant base ( ),

3. I dondt know any recommended met hod (
4. Dibling on the plant ()

6. What is the rate of applicatioh manure per acre?

1.05ton (),

2.10ton( ),

3.20ton ( )

4. | am not sure of the rate of application ( )

7. Do you use farm manure or ksturry?

1. luseslurryonly (),

2.1 use farm yard manure only (),

3. | rbw thedtype of rkanure | used ( ),

4. | mix the two FYM and bio slurry ()

8. What main problems have you experienced during manure practices?
1. eééeecéeeééeecééecéecéceece

2 . eééeeéeecééeecééecééecéece

9. What practices do you do to solve the peaid you have mentioned?
1. eééeeéeecééeecéecééeecéece.

2 . eeeceééeeeceéeéeeceeceeeéeece.
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I: Impacts on maize yield as a result of manure use

1. Do you grow maize using manure as a fertilizer?

1.Yes( ),

2.No ()

2. Has production of maize increasednagned the same, or decreased following use of
manure? 1. Increased (),

2. Remained the same (),

w

. Decreased (),

4. Others ( ) specifyééeeéé

w

. What is the yield of maize before starting applying manure?

//////////

1. Lowest yield éeeéeeéeééééce.
2. Highest yieldeéeéeéeéecéeée.

4. What is the highest yield of maize you have attained?

(a). under good farm yard manure use

1. Highest yields ééeééeéeéeé.
2. Lowest yields ééééeééeééce.
(b). under good bio slurry use

,,,,,,,,,,,

1. Highest yields eéeééeeéeecéé
2.lowesty el ds éééeééeééeéé

5. How many growing seasons since you started using cattle manure?
1. Two growing seasons ( ),

2. One growing season (),

3. Four growing seasons ( ),

4. Three growing season ()

6. Which season did you get good hat®e

1. Second growing season |, 2.first growing seas (), 3.third growing season ( )
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4. The fourth growing season ()

7. Do you apply manure every season? 1. Yes( ),2.No( )

8. If no on question 7 above, how often do you apmdyure on your farm?
1. Every after two season (),

2. Every after one season (),

3. Every after three season (),

4. Others ( ) specifyéééeéeééeéeceé.

9. What is your advice to the government to improve manure use of farmers?
1. To introdice regularly manure use training schedule for farmers (),

2. To give capital for farmers for construction of manure management
structures (),

3. To introduce demonstration plots on manure at every village ()

1 éeeeééeeceeééeéeecce
2 éeeeééeéeeceééeece
3. éeeeééeéeeceééeece

Appendix 1: (b) Checklist for village key informants: chairperson, VALEO, VEO
1. Is cattle manure hatke contribution role of the farmers 1.yes ( ), 2. No ( )

2. If yes what advantages /role cattle manure have contributed to the farmers?

""""""""

"""""""

3. How many farmers are using cattle manure in the village in their farms and other uses?

4. What is the yield of maize as a result of manure use in this village?

5. What is milk productitsen per ¢towal

6. Do farmers use inorganic fertilizeYygsho

1br Be
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7. I f yes on question 6 how many kg
i.Fort op dressing éééeeéé. kg

50kgs = 1bag =enough for one acre per season

8. Do you have biogas plant in this village? Yes/no

9. If yes how many household have biogas plant?

10. What is the rate of using cattle manure in this village? 1. High utilized (
Medium utilized ()3 . Underutilized ( ),

11. Mention the causes of 10 above

12. Which fertilizer is more used than the other?

1. Cattle manure ( ), 2. Inorganic manure ( ), 3. Mixing animal manure and

inorganic manure ( )
13. How many types of manure used in this village? 1. Two ( ), 2.one ( )

14. Will you mention the type?

,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,

15. Is cattle manure increase production of crop yes/no?

16. If yes on 15, what is the average yield of maiiag cattle manure per hectare?

17. Do cattle production have relation to production of manure? Yes/no

a

r e

), 2.

4 .

18. If yes what is the production of manure per cow? (Litres of milk per

,,,,,,,,,

19. What constraint encountered on use of cattle manure anmefayiers?

20. What is the suggested solution to the problem you mention?

Ot
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Appendix 2: Items used in computing attitude towards FYM

Scale Scale Corrected Cronbach's
Mean if  Variance if Item-Total Alpha if
Item Item Deleted Correlation ltem
Deleted Deleted
| can do away with farm yar 11.99 10.731 .587 0.804
manure
Life will still be ok without 12.02 9.815 725 0.773
farm yard manure
| will be poor if | do not use 11.77 10.769 .581 0.805
farm yard manure every seaso
To me farm yard manure is life 11.73 10.332 .689 0.782
My survival depend on farn 11.53 11.797 524 0.816
yard manure
| would be miserable if i 11.96 10.914 .502 0.823
werent for farm yard manure
Overall reliability statistics Cronbach's No of Items6
Alpha =0.829
Appendix 3: Items used in computing attitude towards Bio - slurry
ltems Scale Scale Corrected Cronbach's
Mean if Variance Item-Total Alpha if Item
ltem if tem Correlation Deleted
Deleted Deleted
My survival depend on farm yar 8.41 11.281 0.896 0.907
manure
To me bio- slurry is life 8.34 11459 0.872 0.911
| would be mis 8.28 11.757 0.830 0.919
for bio - slurry
| am proud of bie slurry use on 8.38 11.597 0.821 0.921
my farm
Bio - slurry means my family life 8.59 12.443 0.717 0.940
enhancement
Overall reliability $atistics Cronbach's Alph No of Items 5

=0.935
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Appendix 4: Items used in computing attitude towards inorganic fertilizer

Scale Cronbach's

Scde Mean Variance if Corrected  Alpha if

if Item Item Item-Total Item
ltems Deleted Deleted Correlation Deleted
My survival depends on
_ _ N 9.82 17.319 0.864 0.927
inorganic fertilizer
To me inorganic fertilizer is
_ 9.83 17.223 0.863 0.927
life
| would be miserable if it
_ _ - 9.82 17.337 0.829 0.932
w e r doninorganic fertilizer
| will be poor if | do not use
inorganic fertilizer every 9.87 17.703 0.786 0.937
season
Inorganic fertilizer means my
o 9.85 17.157 0.886 0.925
family life enhancement
| amproud of inorganic
9.56 18.699 0.733 0.943

fertilizer use on my farm
Overall reliabilty statistics Cronbach's
Alpha=0.943 N of Items 6




