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ABSTRACT

This study arose from the need for furthar investigation
into the ecomnomics of cocoxam production,; its profitahilityg
rate of édoption of improved technologles and problems of
growing the crop bearing in mind its place in the study area
as & staple food, source of income and planting material.

Six communities and sixiy respondents were randomly
selectede Cocoyam field size and yleld from individual farms
surveyed were measuredes TwoO sets of queétiannaize were used
to collect the relevant informations ?Meangp percentacges,
gross margin, benefit - cost ratios, regression and
correlation analyses were employed in data analysise

Research results showed tﬁat 2OCoyam was cultivated on
D.85ha out of 1.8%ha cultivated by the surveyed farmers |
during the study. Women contributed 6% of tﬂe labd&r input
used in cocoyém production, .

Only 13% of the respondents used cﬁéoyam minisett
technique to.source planting material while 58% used fertilizer
in cocoyam productiénﬁ . though the target crop in a cocoyam
based crop mixture was qassavae ‘None of the'respondehtsvﬁsed
pesticides, hgbbicides and improved éoc@yam culfivara - The none adop.
tion of these technologies was attr?butad to thelr none |
availability, and farmers® bellef ﬁﬁat they sre deviations from

normal practice and therefore could not take the rigku
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Cocovam was ranked third in the diet of the' rescomiantsg
cafter cassava and yame Theréfwas a significant difference
~in the gross'mafgin of the improved (x5078.75) and local
#1684049) téchnologieso Benefit - cost ratio of improved

technology was greater than that of local technologies by, forty=. .
six kobos Its net return per hectare gave a monthly |
renumeration of %420.32 and this compares favourably with -
returns from non-agricultural sectors in.migeriaa

Decay/rot,; pasts and diseaseé were ldentified as the

major obstacles in increasing cocoyam production in the

study area,
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CHAFTER ONE

" INTROLUCTION

161 Bazkground Intormatlon

Cocoyam iz Zrown in the tropical and subtropical
regions of the world particularly Africa, where it is
cultivated for'food (F‘.AOO9 19663 Maduewesi and Onyeike,
1981} . Twojgﬂﬂera;are particularly important and

extensively cuitivated. They are Colocasla esculenta

and” Xanthosoma sagittifolium (Onwueme, 1978).

Colocagla originated in South East Asla and was
introduced to Africa through Egypt where it has been
Tinown fQF'OV®T’ZQSOO years. It then spfead along the east
roast of Africa and scross the c5ntinent to Weat'Africa

{Plucknett, 49703; Xanthogsoma originated in trdpical'

Americs and wag, introduced to West Africa by Indisn
Missionaries (Puraseglove 1972¢ Doku, 1981).

Nigeria w28 one of the countries that.émbraced the
cultiv;tion of this crop and presently 1s the largest
producer in the world, Nigeria saccounts for about
10% of the world‘prwducfion and is grown on about
281,000 hectares of Land out of the total arable land

. "of 27,900,000 hectares (Knlpscheer and Wilson, 1981;



Onwueme, 19783 Udealor, et al, 1987). The national annual
production lg egtimated at 1,6 million tonnes valued at
about #600 million (Chineka and Arene, 1987; Onwueme, 1987).
.Mbst of the Nigerian cocbyam 1s grown in the Southeastern
ﬁ&rt of the cpunﬁry (0Olayide, et al, 19725 Arene and Fne,
ﬁ987;;Udealor.ngi&o 1987). 1In Nigeria, Imo State is the
largest producer fdllowed by Anambra and Ondo States
(Cdurukwe and Eﬁyinnayaw 1987¢ Knipscheer and Wilson,

1981; 1.I.T.A.; 19803 1986),

Prior tc the Bil boom of the §970%s, there was an
increase 1n both land area cultivated, output and
productivity of cocoyam, but the oil boom.and other factors
.such as'us@ of poor cﬁltural‘practices by fhe smallholder
farmers, inat:ility to adopt new farming technologi¢s,
péats ahd‘disearzesp social and cultural bellef systems as
‘well as economic constraints have reduced production.
Federal offlce of Statistics (1978) reported a.steady
}decline in the country's productlon since 197..

Onyenﬁaku andezeh (1987) also showed that éoco}am '
production has been characterised by a negativé trend since
the 1970*s, Thﬁﬁ was attribufedltp decrease in cropped
érea; while Onwueme (1978) attributed it to neglect because

cocoysm 18 not a foreign exchange earner,



LA 0. (1%*3) repocted a rapid vrowth of population
1n the last two d“f%QEb whlle the per caput productlon of

starchy staples 11 most developinp countries has been

declininga; Th 5. made impor+a+ion of rereals lmperatlve

- to meet the increased need for food lending to increased

o~

1up@nding o;-xoreign exchange to the detriment of national
&:velopmrnt plghs.  Itvls therefore, impbrtant that the
quality and muantity of fhese crops whlch the people
already conqumo ic imuroved hpctarapes under cultivation
increased and new production techniques deviced so zas to
help @éet the férmérs'needs and consumefs'demands for stable .
saley of accepiable foods at affordable prices.

o I;ternatlonﬂl ln%tluute for Tronlcal Agriculture
(1980) reportad Lhat the nutritlonal value, taste and .
1abour requir?mF“t in food pr@pératibn.and market value
gaVe cocoyam £ ﬁconomic edge over cassava, For instance,
-uO%‘of farmers burveyed in eastern Nigeria grow cocoyam
for etonomic 1éasons and prices of 1“rPsh cocoyam Aare

77penpr31‘¢ hipher fhan those of casrava (Federal Minirtry

qnf Finance 1nd Lconomlc Developmeni 1979),

: Folocasia can be prown in hydromorphlc soils cr |

m.-'-—n‘.-—:w.——

under flooded condltaonso Yantho soma thrives on hydromorphb

: soils and Lolziftes uyp! and condltlon - with an annual
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rainfall‘as-lowlas 1000mm and a wide range of sojls from
those with high aluminum content tc those composed mostly
of coral rock (Lyonga and Nzietchueng, 1987). It can
zlso be harvegted without critical attention to time
thus 1ehding 1tself as an insurance crop to smallholder
farmers. Its yield, though low, is reliable considering
the risks and uncertainties involved in smallholder
farming system. However, yields of between 3-10t/ha isg
achleveble in Nigerian farms (I.,I.T.A. 1973; Onwueme,
1987: Arene and Ene, 1987; Chinaks and Arene, 1987).
in Southesstern Nigeria, apart from bocoyam/maize

and cocoyam/cassava mixtures where cocoyam population
is'high, ébcayah 13 grown in 8 few staggered stands in
the other crop mixtures. The most common combinations

. include 'yam/cmcoyam/vegetables, plantain/cocoyam,

yam/casséva/cocoyam, cassava/cocoyam/maize and yam/maize/

‘cassavafcoceyam and so on (Eluagu,g& al, 1987; Nwagbo,

b3

et al, 19875 Gzullke, et al, 1987; Odurukwe, et al, 1986).

Cocoyam ranks third in importance as a staple food

after cassava and yam in Imo State inclnuding Ihitte/Uboma
Area, And glvén the labour input reguired for its
production, adaptability to different soll's and
harvesting asessons, it is expected that its production

~would be embraced by all households. !lowever,  an average



of 4h% of the households in the state cultivate coéoyam
mainly =8. an insurance crop as well as to meet theilr food

needs particularly durlng the months of May - August, na
period us unlly regarded as hunger season (I3ADAP, 1983),
odurukwe and'Enyinnaya (1987), however, reported higher
percentage cultivation in some areas in Iﬁo State, namely,
Etiti 80%, Oriu 80%, Mbano 83%, Eluagu,et al (1987)
reported the presence of cocoyam in almost all farms surveyed
in Imo 5teate during the 1983 planting season.

In Imp State, ;ery little improvement has taken nlace
with regnard to.@ocoyam production methods. Production
tuvhncloples are otlli maJnly on subsistence level despite
new 1nnothion; and npchnological pacqupg introduced by
ﬁational and international research institutes and the
‘use of extenslon personnel for dissemination. The slow
rate offadoption of new techniques by farmers over the
years has peén attributed to the mérginal cost of these
improved technological packages, their availability, the
level of education of the farmers (Akoroda et al, 1987;
Ezeh and Unamma, 1987) in addition to customs and
traditions of the veople., Therefore, to improve output of

cocoyam in Imo State, there ls the need to introduce
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improvedftechpoiogies that will improve the farmers' yield

and hence the net income from the cocoyam enterprise,
These new and improved technologies will complement or

supplement the traditional methods of cocoyam

production,

1@2' Statemert of Problem

Cocoyam 1is one of the staple foods in Imo State,

" Traditionally, cocoyam is cultivated using hoes

matchets, axes, household waste and animal droppings.

‘It 1s mulched using palm fronds, and grasses. Most

Operationsfgre cérried out manually hence it is labour-
intensive and costlye. |

| .Presently, very few farmers in the study area use
éuch modern -inputs as fertilizers, improved seeds,
.pestigides,'insecticides and cocoyam minisett technique
in thelr farming bracticés. It 18 assumed that the
intrdductioﬁ;of.new technologies both blological and
mec}'{anicalp may'increase rural income and employment
thréugh,increaéed cropﬁing intensity, expanded crop

area, lincreased yields, reduced costs and a shift to

" higher valued crops (Byerlee snd Eicher 1972). These

would, therefore, Improve the profit potential under
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| favoﬂrable price conditions éf the Fafmers that adopt
,hewlfechnologies. |

Cocoyam, being one of the staple foods in thé study
area,éould-have received equal attention like other crops
in input allocatién. But studies showed that cocoyams
aré nroduced by smallholder farmerﬁ with limited
rescurces on farms less than two hectares, This, in

addition to low soil fertility, short fallow periods,

diseases and pests, blas agalnst such roots and tubers

ag cocoyam in . research development and resource allocation,
has resulted in low yields and theréfore, low returns

in cocoyam production.

Given the-impo}ﬁajéefof-cocoyam to smallholder
farmers in the study area, the rising popﬁlation and
resultant rise in prices of foodstuff as well as Conducive-
soil conditions and new innovations with their
attendant advantages, further investigation is necessary
in the nrea'of the profitability of cocoyam enterprise,
problems inhlbiting increaséd production of the crop
as well aé the reason for preferring old practices to
modern ones, Low adbption of new technologies and

COntinuéd preference to old system could be related to



cost/returns of the adoption of the new inncvation,
AHenCé, this study focuses on the economics of cocoyam
productlon by smallholder farmers in Thitte/Uboma Local

Sovernment Area of Imo State, Nigeria.

9,3 Objectives of the Study

The broad objective cf the study is to examine the

economics of cocoyam production by smallholder farmers in

Thitte/Uboma Local Government Area of Imo State,

The specific objectives includeg

1. to discuss the_cocoyam based cropping systems and
the importance of cocoyam in the smallholder farmers?

economy .

2. to ascerialn the level of adoption of improved
technologies by the farmers in cocoyam production,

3.  to compare output of cocoyam as well as costs and
returns.of cocoyam enterprise under improved
and traditional technplogies or practices,:

e to identify problems militating against increased
production of cocoyam in the study area.

5. 4to make réb@mmendations based on the research

findings.



1,4 Hypotheses of the Study

The null hypotheses tested in the study areg -

1e ouﬁput of cocoyam from improved methods are not
different from that of traditional methods;

2 Farmeirs donot adopt improved methods of cocoyam
production; and

3. There are no differences ih costs and returns in
cocoyam broduction under traditional and |

" {mproved ‘technologies.

1,5 5Signiiicance of the Study

In‘view'oflthe importance of cocoyam as an
indigeﬁous staéle food stuff for man, animal feed and its
botential industriél purposes, aslwell a8 its abllity to
be produced on marginal agricultural lands, the need for
this regéarch arises. Also informatlion on cocoyam
especiélly agronomic abound, bﬁt there is 1little or nothing
-abouﬁ the economics of cocoyam production by smallholder
farmers probably because of its image as"poor people's
crop" or "woman's crops" as well as that it reflects a
primitive agriculture.' However, cocoyam is one of the low
costlcaiorific gtarch sources with suff{icient potentials
to Qarrant more attention especially as it concerns the

economics of its production in the study area.
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This work is also significant'because of its
potential‘usefulnéss’to researchers andlpolicy makes
espeéially thoée involved in root and tuber crops as well
és‘ruralvdevelopment studies, It will also help to
£il1l the vaccum created as regards the role of cocoyam
within the West African Sub—regioﬁ since it is one of

the “poorly:documented.crops".

1.6 Limitations of the Stﬁdy

This study was limited to one local government
“area in Imo State because of time ~nd resource constraint

The sample size was limited to sixty respondents

because of the type of data bging sort for., Information
orn farﬁ,yield; farmers*characteristics, inqome,'fmrm
'size,Aland holdings, etc, were investigated.

Most of the"infofmation provided by the farmers were
memory fecalls. These respondents lack the ability to
keeﬁnfarm recordss Hence a lot of persuasion‘was used
to obtain as much of these information as possible.
Howevér, these limitations do not, in any way, impair

thé'relidbility of the findings and could therefore be

taken to represenﬁ the situation in the study area.



S

1.7 Plsn of”thé~ﬁepoft

The rebort of.this study is presented in five
chapters, The first chapter, the introductidn, gives
the backgrouﬁd information and statement of probilem,

_objectives.and hypotheses as well as the limitations

of this study. Chaptér two deals with a réview of
related literature, while chapter three discusses the
methodology used for collection of data for this study.

In the Eourth chapter,; the results and discussions
are presented under which we have the cocoyamxcropping
systems in the study area, output, COSt—feturns analysis
of thie cocoyam enterprise using the improved and local
tocnnologles, RHJIYSlS of the lmpact of these o
technologleo on ‘yisld as well as problems inhibiting
the increased'production of cocoyam in the study area.

Fine 11y, chxpter flve pregonts the svmmary,

'conclusion and recommendationg.
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CHAPTER TWO

LITERATURE REVIEW

This chaptef~deakam&&1the:nﬂevant literature on

. cocoyam production technologies, post-harvest technologies

and constraints,

2.9 Cocﬁyam‘Peruction Technigques

Efforts of. research institutes, both national and
international, over the years towards improving cocoyam
production in Africa is commendable., In Nigeria, research
institutes 1like National Root Crop Research Institute
(NRCRI) Umudike and International Institute of Tropical

prriculture (I.I.T.A.) Ibadan have introduced different

jimprovéd cocoyam production techniques which now exist

along silde the indigenous methods of production., It is
common to observe traditional and improved agricultural
proctices going on side by side in lhitte/Uboma Local

sovernment Ares and other localitles in Imo State, These

‘practices include methods of land preparation, time of

“planting and harvesting, planting msterials, plant

populatior. and weed control as well as fertilization
of the so0il,
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'2,1.1 -Land Prepanation .

Land mmeparafiém is mééibally the same for most
arnblelérops in Imo'Statg. Land is cleared bymslashing
and burning using hoé and -matchet., Areas with 1little or
no woudy shrubs are cleared by burning alone.

Cocoy~2m can be grown under flooded or unflooded fields
deppnding on.ygriety. The flooded culture involves
clearing, plomghing, harrowing and puddling while in
uplend or unflooded culture, land preparation requires
¢clearing, ploughing and'harrowing. Though cocoyam can be
planted on mounds or ridges, its mounds are usually
smaller than thet of yams. They are.sometimes planted
iﬂ holes in unploughed fields (Onwueme, 1978) No tillaée

. and minimum tillage methods are . hardly practised despite
the advantages (I.I.T. A., 1981) However, Okigbo (1979)
nnd Onwueme (1978) notéd Lhat there was no effect of thpqp

forms of land preparation on root yield.

2.1,2 Planting Date

Nwagbo, et al (1987) observed that cocoyam cultivation
wis gtoggered to fall. in when there was no major activity
going on in.yam enterprise. Anthonio and Ijere (1973)

- noted that cocoyam and cassava could be planted anytime
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" of the yeasr, However, Onwueme (1978) stated that

svallabllity of molsture determined time of planting,

Generaily, cocoyams {Golqcasia and Xanthosoma) .are planted

in the study area anytimé between March and July when

. the rain has become regular,

2:1.3 Planting Materlials

Propagules of cocoyam are either from large cormels
» heaods of Smoll Corms (Bates, 19633 Njoku and

Obiefuna, 1987),' Stem cuttinss censisiing of the

aplical portion of the corm and the lower 15-25cm of the

- petioles may be used (Onwueme, 1978). Setts from corms

: normally give higher yield than those from cormelss

while stem cuttings give a higher yield than even setts
from corms. This is attributed to its ability to produce
greater number of roots and total 1eaf‘weight than

corms and cormels (Moursi, 1954; Onwueme, 1978; NRCRI,

. 1987). Use of disease free and resistant setts are

recommended the rnd fwueke, 1984).

|
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2.7, - Plent Population

A spacing of_ﬁOcﬁ X SOcm.is recommended for éole
cropping'of coboy;ﬁ, giving a plant population of
27,800 stands per hectare (Onwueme, 1987), Udealor
53 El (1987) ir a survey showed that cocoyams were
planted 1-2 stands per mound depending on size of
mound and number of crops in the mixture, and this
gave a plant population of between 8,000 and 10,000
stands per hectare, Close spacing increases the corm
yleld pef hectare énd the shoot yield per hectare
'but it decresses the corm yield per plant, the
“f;rééntribgtion of sucker corms to the yileld, and the
1éaf area per plant, Weed incidence In the field
'also decirenses when closer spacings are employed
(Ezumah and Plucknett, 1973; Onwuenme, 1978 and
NRCRI, f987). ‘However, in traditional farming,

spacing is irregular.

2.,1.5 Fertilization

Fertilizers are not in common use in traditional
farming, however; compound farms may be fertilized
~ with household waste and animal droppings (NAFPD,

1980; I1.I.T.A., 1981). Farms located at far distances
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from the homa@stead are less favoured in terms of
fertilization (Ezumah and Okigbo, 1980). Onwueme (1978)
reported'that cocoyam requires a lot of potassium

snd is therefore well suited to traditional farming

which felf on bush burning. Cocoyam planied immediately
after bush burning will benefit from.the;ash that. is
rich in potassium.‘

Reéearch results from National Root Crops
Reéeérch Institute (N.R.C.R.I) Umudike showed that
fertilization of a cdcoyam farm with potassium not only
enriches the 501l but also reduces the severity of
cocoyam decllning disease and increases corm yileld
és V?ll as efficient water use by the plant; Nitrogen
fertiliZer enriches the prbtein content of cocoyam
corms (NRCRID ﬁ987).

Ecpnomically, studies showed that farmer's use
Qf fertilizer is determined by anticipsted yield
responses, expected prices of the output, cost of
fertilizer, availability of credit as well as the
degree of risk and uncertainty involved in using
the chemical for increased farm output (Falusl and
Adubifa, 1975¢ Falusi, 1973; Ogunfowora, 1987).
However, Nweke et al (1988) and Manfred (1989)
independently ‘reported that fertilizer application

on per hectarefbasis needed 9,1y mandays and 17 mandays.
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2,1.6  Mulching

In trsditional farming mulch materials includeA

dead leaves, wood shavings and grasses as well as palm
fronds. These sérve to conserve soill moisture, reduce
801l ‘temperature near the setts, control weeds, increase
soll orgenic matter content and enhance the productivity
of cocoyam (Onwueme, 1978; Ibe and Iwueke, 198l ; Chinakna
and Arene, 1987). 1In Japan, Polyethene sheets are used
as mulch, Afene, gi al (1987) showed that mulching coculd

significantly enhance sprouting in Colocasia esculenta,

but not as much in Xanthosoma sagittifolium. As the study

ares is a ruré1 setting, traditionally, mulching is

‘done using grasses and palm fronds.

2.1.7 Weed Control

Tiraditionally, weeding ih cocoyam production or
any other crop is'labour intensive with the use of
simple farm topié“such és hoes and matchets or by hand
pulling. It is important to control weeds during the
eafly'vegetative'growth and the period of starch
accumulation and maturation using elther manual methods
or chemical methods or an integration of both (Onwueme,

1978; Orkwor éndﬁNwoko, 1987). Weeds can also be .
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controlled by mulching and inter crdpping methods by
smali farmers. Gurnah (1986) observed that lateness
in weed contfol results in corms that are small,
Chinaka, gﬁ al, (1987) recommended two hoe weeding at
three aﬁd eigﬂf weeks after planting. .

| Chiﬁaka;gg al, (1987) recommended the use of
Aiachlor 2kg active ingredienf (al) per hectare as a
pre-emergence herbicide in a cocoyam crop mixture. Also
Alachlor 1kg ai/ha and Chloramben 2kg ai/ha have been
successfully used in a cocoyam crop mixture a day after
planting. Orkwor and Nwoko (1987) recommended

primextra at 6kg ai/ha, Cotoran at Lkg ai/ha on

Colocasia esculenta; and Emetryne and paraquat at L -Skg
ai/ha ancé 1kg ai/ha respectively as a pre=-emergence

herbicide in a Xanthosoma sagittifoljium fleld. The

application of herbicides reduces early weed interference
within the first 45-50 days. Experience has shown that
efficient‘weed pontrol could be achieved using these
chemlcals and 1f properly appllied will lead to increased
yield and therafore a source of profit to the small

farmer (Ene, e% al, 1978).
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Onwthe other hand, hand weeding 1is expensive
and difficulﬁ; Chinaka and Eluagu (1982) observed
that herbicides help to conserve energy and stabilize
the -s0il structure unlike the hoe weeding that
disturbs the soll structure. This leads to soil loss
by'erosion as well as_injUry to the‘crop. Unamma,
et al, (1985) and Ene, et al, (1978) observed the
non-use of herbic;des in Southeastern Nigefia and
attributed this to ignorance of farmeré, nons
availability of herbicides, cost of the herbicides
and lack of hard wares such as herbicide applicators.
Tralning of farmers on the use of herbicides
- pe;cautiqns_and»safety regulations seems necessary
lf.chemical weed control is to gailn ready acceptance
by those farmers who grow root crops including

cocoyam in Nigeria.

- 2.1.8 Harvesting

Cocoyam 18 harvested by pulling or using hand
tools after yams have bcen taken into the barns in
Janu;ry - Marcﬁnénd céffied home in baskets (Nwagbo;
et al, 1987). This takes place after about five to
fifteen months from planting (Bates, 1963; Onwueme,

1978), It however, depends on variety of cocoyam
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and .cropping system used aB well az the ecologlical and
nutritionsl conditions. According to Coursey (198L),
though multiple harvesting can take place 1in cocoyam,
farmers usually harvest the crop at their convenience
with no senipus deterioration on the crop. However, if
harvesting of cocoyam corms is delayed into the dry
season (November ~ February), such corms are tumnelled
and eaten by termitps; the termite tunnels are lined with
hard dark faecal deposits of the termites. Severely
infested corms when harvested are worthless. Also the
cookabtility of the corms and cormels are reduced by the
~scorching heat of the gun (Atu and Nwufor, 1987;

Anazonwu—Bello 1976)

2.2 Fost Harvest Technologies in Cocoyam
Production .

‘Poét harvest technologies involve all the activities
perfofmed between the harvesting of the crop in the field
to its eventual consumptlion. It includes ®torage,
transportation, processing, markeﬁing and Qtilization

of the crop.
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Cocoyam storage methods both.tréditional and ihproved.‘
are geared towards limiting the deterioration of the corms |
and cormels aﬁd keepxng.them in conditions that make them
retaln their nutfitionai value., Losses amounting to
30~ 50% have been recorded when cocoyam is stored for

3=l monthq (Nwana dnd Onochie, 1979)

2.,2.,7.17 Traditional dtorage technique

A survey on traditlonal storage practices of cocoyam
in Nigeria showud three main systems, These include storage
in heaps loosely covered with leaves under shade of forest
or plantain trees;vstorage in compound barﬁs constructed
with palm fronds in such a way as to allow free air
circulntién and storage in cylindrical pil%ts covered with
dried banana leaves énd then sealed with a mixture of
mashed banéne'stemiand clsy (NRCRI, 5979). Though the third
_@ethod»records least attack by rot organisms,

_ it ié very labour intensive and expensive,

Onwueme (1978)'and Agboola (1987) independentiy:showed that
.cocoyam could be stored in the field by being left unharvested
in the soil until neeéed,; This type of-storagé according
to Atu and Nwufor (3987) and Ezedinms, et gl,(1981) leads to
atteck by termites, rodents and nematodes thereby reducing

thélnutrittonal value of the crop.
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Okereke and Jmearokwu (1983) observed that the type
and meang of transportation gvailable to farmers affected
the quantity of goods that flow within the marketiny
system. Accordlng ;o them, 1f large quantltieolof goods
can be moved cﬁeaply énd guickly to markets and if buyers
have aécess tb such markets, thelr absorptive capacity
will b@ strenmfhened Furthermor 2, In most rural |
communities, farmers convey their farm products to the
homes and markets with portexs, bicycles, wheel barrows
etc and this is a constraint to the distribution of
farmers produce. Nwufor and Atu (1987) recommended the
use of cartons and boxes in transpofting cocoyam SO as
to reduce mechanical damages and hence market value
of the crmp.

In Nigeria, the marketing and transportation of
agricultpraliprodugts_are far from being efflficlent due to
tﬁe unpredictable fluctuations in prices of broduce, lack
~of access roads, and high transportation costs. The
situation is such that the consumers of agricultural
-products pay exhorbitant prices while the producers
receive relétively low prices; a situation attributed
to the role of midilemen involved in the distribution and
sale of'agricultural éroducts including cocoyam (Eluagu,

et al, 1987).
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2.203 . Proceusing TechniquES and Utilization
ol -Cocoyam - .

oy

Tfn Nigeria,;cocoya$ is processed mainly by'traditionai
techﬁiqueé and usged as boiled, cooked chipped, fried, |
fufu'an&iAchicha forms, Studies by Oblechina and Ajala
(1987j in Nsukké agricultural zone showed that Achicha
has a long shelf llie and not only provides food all the
year round especiallj during the lean planting season
but slso serves as a costesaving device since households caﬁ
purchase and'pﬁocess cocoyam during the harvest period at:
low prices and consume later when prices are higher.

However, this proce551ng method cannot carry-consumption
: overtime and space given the high degree of storage los
(Chandra9 ‘979. Nweke 1981; Plucknett, 1979; Lzeh, 1983;”
OKorie,‘.981: Eze, 1987) o

.ihough tradip}ona;épropessing methods maintain the
orgaQolegtic qua}ity demands of consumers, reéearchés bn L
alternative proéessing methods have been and are'stiil
being dquloped with the aim of improving output of farmers:
minimising post harvést sanitary quallity and utilization \
conditions (Chinsman and Fiagan, 1987) as well as increasing

farm income or industrial profits.
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Other forms in which cocoyam is utilized in Nigerian
homes have been identified. They 1nclude roasting or
brking, stéaﬁing and‘use as soup thickener as well as
traditlonal med101ne for embrocation of sprained and
qwollen parts using its scrappings as plaster (Anazonwu-
Bello, 1976; Anthonio and Isoun, 1982; Nwana and Onochie,
1979).  1In Malaysia, Pluckﬁettv et al (1970) and Ghani
(1981) reported cocoyam as being used for religious
festivals, 001tact poLkon. mild laxative, trestment of
wounds and snake bites as well as in the reduction of-

' ﬁody temperature in a feverish patient.

Cocoyam starch is easily digestable and therefore
can Tind its use in manufacture of infant aﬁd invalid
meals, Anaemic paiients, Convaleséing patients, Peptic
ulcer patients, patieﬁts with pancreatic chronic lliver
prob]em;, inflammatory bowel and 211 bladder diseases;
cocoyam meal FOdJCGQ the pressure on the patienté
metabolic process:(Robinson,1972; Anazonwu-Bello, 1976;
Onwueme, 1978) . |

Wang and Steinke (1979) reported high protein
malnutrition among children of pacific Islanders due to
the replacemént of cocoyam by cassava which provides more

energy and less protein in their diet,
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Cocovam is a better alternative to protein source

for peptic ulcer patlent than.other carbohydrates.
"Colocaaielleaves have been reported as good sources of
'eVitamin C, folic acid, riboflavin and Vitamin A (Onwueme,
19785 Moi, et al, 1979).
Akcmaa et a2l (1987) and Ejimofor (1987) independently
reported the potential of cocoyam being commercialized,.

for instance,oocoymncouhi be processed into flour, chips,

cakes, bevenage powder, frozen and canned products,

dried flskes; cooked slices as well as alcohol with
carbon dibkide 23 by=-product. It can also be included

in manufactured goods 1ike-nood1es, biscuits and bread
;‘guiyi (1982) reported a partial replacement of wheat: by
'Q10% cocoyain qtarch in bread production. Also its protein
'-and,vibamin contents have made the crop a good cereal
substitute 4in theymapufacture of livestock feed and
'humen;fooa. LRI |

2.2.4 Cocozam“Production and
ptiTization Problems

Tne msJjor cocoyam production and utilization
constraints stem mainly from biological, economic and
goclo-cultural factors. .- However, there are problems

sssociated with inadequate research and extension

gervices as well as low rate of adoption of innovations

by farmers.
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2,2.4b.,1 Biologicsl constraints

The bilological constraints in crop production are
generally pests and diseases.

In cocoyam production, the important pests are
insects (Eﬂlgiiﬁlé leaf hopper and fapthosoma bettles),
tﬁrnifes and weeds as well as human and animal pests.,

The most serious diseases of =~ .cocoyam are leaf blight-

caused by Phytophthora Colocaslis, soft rot complex caused

by Phythium, and root knot nematodes. Xanthosoma species

are more prone tq rot diseése attack than Colocasla.
However, the intensity of bests and diseases attack differ
vin:dlfferent parts of the World. It may range from

10% - 100% both in the field snd in storage. In the store,
mealy bugs attéck corms reducing their weight and
viability.' Dusting with Lindane or Aldrin dust is
recommende@4(Hahn; 1287; S.P.C., 1987; F.A.0, 1988;
1.I1.T.A, 1@86; Onwué%e,.1978; Aziwe, 1988).

2.,2.4.2 " Econcmic constraints

These concern the ways the farmers use, source and
allocate scarce resources to the cocoyam enterprise.

Howevér, these depend on the farmers® production goals.
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In Nigexin smallholder farms are common whereby
fhe main owner of the farm, uaually the family head
nuts - ln personal or borrowed capital assumes ell rlnks
in addiiion to carrying out the organisation and
supervision of the faxm@

The labour in use are mainly family members;
occaslonally labour is hired, Farm size is on the ererege
underﬁtﬁo hectaree and ofteniscattered in small plots;
and thls has serious implication for innovations,
innovativenessg aaoption and extension education
(Chiuebelu, 1980% Mellor, 1966). . They independently
stated that there are low levels of resource utilization,
and oaottEIlinvestment'but there is usually a relatively
fﬁhigh 1evel of eff101ency in resource sllocation in
"enterprise combinatlon within the context of multiple
crOppinr. However, smallholder farming is characterlsedr
by full utillzatlon of available capital assets, but there
18 no full exploitaiion of the potential for capital
formstion. Theﬁresultjis'low return tna capital as well
.aellabour 2nd ‘hence produotivity. For instance, Eluagu,
éﬁ él (1987) reported that cocoyam contributed an average
of-7.u% of the total farm income of farmers in_Imo State.

This may not be sufficient to cover cost of productlon

and still leave some margin as profit. Okorji (1988)
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estimﬁfed the credit‘requirement of shallholder farmers
in Anambrs State Ior productlon of major food crop
enterprises ‘of yam based crop mixture (YBCM), cassava
based crop*mixture (CBCM) and rice as N11h9.67, Nu87.u6
and-ﬁ1229.ﬁh per.hecfare.respectively'whiie Nweke and
"Wiﬁch'(1980) eteted that smallholder farmers need an
Uhaverage of NJAZ OO per farmer. This credit requirement,
however, depend on the farmers age, area cultivated and

income.
Cost of cocoyam produetion is low in relation to
'other root and tuber crops like yam, potato and cassava.
The range is estimated Lo be between N42O - N760 per
hectare (Vjoku and Oblefuna; 1987' Ajala and Obiechine,
‘1987) wnile cassava, yam and sweet potato have
reopectively N700 - W1,400, W770 - N1;u0 and N935 -.
N187Q;88 cost per hectare (OkorJi and Obiechihe, 1985;
Horteﬁygi al, 198Y.) . 'Economically, it is expected |
that resource inputs fhat are limited should be allocated
to the enterprise with the highest returns per input.
Inqideﬁtly,'etudies in Imo and Anambra States have shown '
‘that in;geneﬁal resource allocation to crop enterprises

by smellholder.farmers is often based largely on soclo-

culturn -s*gnif ance of particular crops (OkorJi and

Obiechina,‘ 985).» Thls probably explains why resource
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allocation to Eocoyam which has relatively low socio-
cﬁltural significance among the people_of Southeastefn
Nigeria, is‘significantly low when compared to‘such
highi& revered,crop:as yam (Arua, 1981 Okorji and
Obiechina, 1985). -

V..Codoyam competes’for labour with yam and cassava.
Siﬁée yam and cassava have prilority over cocoyam
prbduétion, invafiably lébouf availabllity for cocoyam
prodﬁction is made worse than it normally should have
been.(Njoku and Obiefuna, 1987). This problem is
‘compounded in the rural areas by rural - urban migration
of fhe most_enérgetic and innovative members of the
latour force. This:has resulted also to high labour
cost (E;A.O;>1988). |

' Okarji'énd Okereke (1988 réported that in

~ Abakiliki area'of Anambra State, smallholder farmer's
resource allocation for yam based crbp mixture in
198{/82 far out welighedthat of cassava based crop
"mixture. In ﬁ983/8u planting season while chere was
increase 1n tbe‘resourCe allocation for yam and rice
enterprises, those of cassava and cocoyam and other
arable crops were on the decline., Nweke and Winch
(1980) attributed this trend to cultural value attached

to yam by farmers rather than nutritional or economic,
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In most areas of‘Southeastern Nigeria, yam is considered a
W@Qn's“Crop"whereasfcassava,»and cocoyam are"wnmgﬁ's~cropvm
all productilon, marketing and consumption decisions with
respect to yam are made by the male head of th=z household.
Similar, decisions with respect to cassava and cocoyam

are made by female members of the household (Nweke and
Winch, 1980;£OK0rUig 1988). Tﬁis tends to affect éocoyam
ptoduction négatively especially as men control most

household resources,

Zelolbo3 Soclo-cultural Constraints

" Roots and tubers suffer bias in research, extension,
! resource allocation and even consumption and utilization

because they are regarded as poor peoples crops (Okigbo,

1987), Olorunda (1979) observed that though Xanthosoma
.wasinferior to yam, it playeda significant role particularly
at some periods of the year when people cannot afford to
puy vams. But many, especially men, would not eat
E cocoyam because of fear of being lobked down upon as
weak, 1azy and unfortified. Tt is also believed that
cocoyam neutrallzes certain metaphysi§a1 power acquired

.. through African traditions and customs. Olorunda, (1979)

" also reported‘thét production and eating of cocoyam is
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left in the nancds of women and weaklings who are not able

-1to face the challenges of producing the royal crop, yam,

2.2.4.4 Problem of planting materials

The use of cocoyam corms and cormels as food and
pianﬁing mat;fials hﬁVelreéulted in their being expensivé
and lnsufficiéntly.available_for farmers use (Ibe and
'iwueke, ﬁ98&)ai Unamma, et al (1985) reported the

" non-availability of improved planting materials for
cocoyam and yam unlike other root and tuber crops.
Research reports at National Root Crops Research Institufe
Umudike, recommended the use of "seed" produced by

fminisetf techniqug (NRCR1I, . 1979y 1986, 1987).
According to tne feports, the minlsett technique will
reduce cost of planting materials by 0% and when the
"seed" isfprodﬁced, storage losses are reduced by 80%
8s smallér'cormels have 3-lf months shelf 1life under |
farmgate storage technique. Alsoia 25gm minisett "sred”
cultivated with the recommended agronomic input will
yield as muchfas a. standard planting sétt of 90-100gm,
a saving of;over 75% iﬁ planting material outlay.
‘However, most farmers cannot adopt this "seed" method
because it 1is a deviation from norﬁal practices (Okorji

and Nwagbo, 1990).
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2.2.4.,5 Inadequate research and extension
- gervices

Rééearch on docoyam has trailled behind thatAOf‘other
staplés both in Nigeria and the larger world, FEzedinma
(1987) showed that the totality of published scientific
work on coébyam ié ihsignificant when compared'with those
of rice, ﬁ;ize or cowpea as well as cassava and yam,

| Knipécﬁeer andVWilson (1981) stated that cocoyam
15 a poofly dbcumehted crop and basic information about
its rolé witﬁiﬁ Wést»African Farming system is scarce,
Nweke (1987) attributed this condition to the iack of
interest shown'by the high income countries in the crop
'both4$or consumption and other purposes, Even locally,
mankef is 1imi#gd bécagsegofilow_incdme. These have
‘goné a.long wayFin affééting cocoyari production and
productiviﬁy in Nigeria. Some of the avallable research
fiﬁdihgs on coccyam cannot be adopted because they'are
beyond the farmers environment. Howevmr,.ecologicnlly
baséd and econcmically viable innovations based on
indigenous resources could be adopted by smallholder
farmers of Imo State, |

Extension services are inédequnte because ol ushiortage
of the right versonnel and logistic support for them to

‘make any meadiﬁgﬁul impact on the farmers pronduction
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(Eze, 1986; GanL 1987) This has gone a long way in
lnhiblting adop*ion of modern technique of crop '

production inrluoing cocoyam.

2.2.4.6 Problems of Adopling Annovations

Adoption is the act of accepting 2an innovation. .Jones
{4 963), in a study, considered farm size, income of adopters,
age, education and sooiOmeconomic staius as factors
affecting adoption. Basu (1969), in a qtudy in Western
Nigeria, attributed 1lliterate farmers' adoption of new
practicéo on the farmers! understanding of the importance
of such innoyotioo,the agroclimatic conditions of the area,
‘advanﬁages of the new practices over an existing one as
'welllas the evailability of resources needed for implementing
the practices and ready market for the produce. Johnston
(1958) stated that farmers would adopt new technology
only when,they themselves perceivedit to be in their own
socio-economic Lnterestq and capacities to do so.
Furthermore, adoption or non-adoption of an innovation by
‘Jsmdllholler farmers to improve the guantity and quallty of
‘*heir'cr0psg depends to a 1arge extent, on the o
profitability of the innovations on the farmer's fields.
This in turn deoéhds on- the output znd marketability .of the
crops concerned;' Conséquentlyp a knowledge of tﬁe degree “
of commer'ciallza*tion helps predict potentials for adoption

- of new technolvgies especially those technolojies Lhat
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rwuuire pu;ch4sed inputea

01ey1de and Heady (408¢) stated that blologlcal
innovetione of new eapital forms such as fertilizer, feed
additives, new crep.varieties, improved breeds, insecticides,
herbicides and othere,increesedoutput per animal or per
'hectare.es well as causinglless labour to be reqguired
:per'unié of output. Also Ruttan (1982) stated that new
‘fechnologies had the potential to increase production“‘
through higher ylelds per unit of land and in.some cases,
through the eip&nsion ef area under cultivation., It was
also reported that a benefit-cost ratio of 2:1 or more are
usually needed to encourage farmers to adopt and use
"Iertili7er even with risk. Ajala and Obiechina (1987) noted
that the. use of fertilizer in cocoyam farmswas still on a .
ﬂmall gcale contrary to the large scale adOption of
fertilizer on maize and cassava., They, therefore, suggested
the use of extension auents to demonstrate the use of
fertilizers to farmers.

'However, lnnovations proposed by apricultural
researchers for extension were, rather often, simply not
adopted—or were adopted only 1n a partial or modified form
by farmers, Smallholder farmers are economically rational
but rnot necessarily profit maximising; they therefore
approach innOthions cautiously because it may be costly

and risky however profitable (Johnston, 1958).
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Bishop and Tcusqaint (4958) observed that non-adoption
of innovations resultaifrom inability of the project to
either educate 1he farmers on the importance of the input
or supply the commodity to the consumers at sites of
demand, Ukoje and Baba (1983) observed lack of finance
and cost of the input constituted a hindersnce.to . .
adobtioh in a’éﬁallholder farm. i

The'preseuf food crisie in Nigeria thep calls for
‘more éftention to?£he grcuiug of food crops\that cannot
only feed the small fermer's,household but also increase
his income and hence standard of living. vThe constraints
of coccyemtproduction not withstanding, there is need
to acccrd better attention to this~crcp because of its
promising economic value, This could, however, be
attained hvjﬁhe cmallinolder farmers! adoption of
1mproved production methodq instead cf-eticking to

their traditloaal unproductive technologies,
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CHAPTER THREE

METHODOLOGY

3,1 Selection of the Study Ares

This study was conducted in IHitte/Uboma¢ The locatlion
was purposively chosen because a good number of the
smallhulder farmers in the area grow cocoyam in ‘addition
to other crops (Imo btate Ministry of Agriculture, 1987).

’ The study area 1s located in the rain forest belt
between longitude 7°19' and 7023'30“ £ and SO?O' and
59,57 N. It is bounded in the West by Ehime-Mbano and
"Egst by Ikwuano-Umuahia. While, Obowu and Ahlazu-Mbalise
 56unded it ih the north and southwest respectively
.(imo State, 1996);

‘The population of. the local government Area was
proJected from |963 Ceraus to be 293,891 in 1991, Thiq'

WA S oqtimated from a growfh rate of 2.5 percent per annumn.
The 1and area is 132.L0 squared kms.

The area ls drained by the Iﬁo River and Lake:Abadabaﬂv
There sre little existing primary forests around the banks
of the Imo River. The topography varies with the hilly
: 1apd forms around the Western snd Southern parts of the

Local Govgrnment-Area, while the lowest portion lie aloneg
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the imo River with some flooded plains In the eastern and
;fnorthegn areas, (Figure 1),

There.érejten major communities in the local
ngovernment area out of which a random sample of six was

i'mnde for the study.

3,2 Selection of Respondents

The sampling frame consisted of farmers who cultivated
'cqcayam,during the 1989/90 planting season. From such list,
a random qampie of ten farmers was taken from each selected

community fo give a total 5ample size of sixty respondents.

3,3 Data Collection

Dat;‘for the study were coliectéd ffom both primary
nﬁd_secondary sources,
. The. primary data were collected using two sets of -
guestionnalres, The first set of questionnaire was used to
colléét information onfhousehold characteristics including
7’household size and composition, age, level of education
and farming experience, Information were also collectea
on cﬁrrent land holdings, types, sources and use of
resource inputs such as labour, credit facilities,
ngroChemicals including pesticides, fertilizers and
herbicldes Ly iImproved cocoyam varieties in use, improved

technologies in use as well as avallability of storage,
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processing and marketing facilities and transportation'
systems in the study area. Information on fleld sizep
cropping pattérns, plant.population and calendar of farh
operations fbr.cocoyamjproduction were also collected., Data
were alsoﬂgpliécted on utilization of cocoyam as well as
pndﬁlems inhibifing increased cocoyam production,

The seconﬂ;tset.of questiohnaire'Was used. to collect
1nformétion-6n yield of cocoyam at differth ages of harvest,
A welghing scale was used to determine output of cocoynm
froﬁ sample plots, and such output value was then extrapolated
to obtain yield of;cocoyaﬁ per hectére.

‘The;secondé;y data wvere éollected from annual reports
of the 8tate Mi;istry of Agriculture, Owerri, Nationéi.'
Root'crdbs Research Institute, Umudike and Ihitte/Uboma
Local Government Area HeéquHftersf Journals, Conference/

- Seminar papers as well as other related texts and

publications were élsd'consulted for relevant information.

3. Analysis of Data’

To analyse data on cocoyam based cropping systems and:
importance of the crop in the study area, deéscriptive

statisticds such as means, frequencies and bar charts were
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P91centage; were used to show the level of adoption
of improved cocofam production’ technologies,
“-Studentu t-test was used to test for statisfiqal
aifferenCe between means of the yield from cocoyam
under improved and local technologies.
The costs and returns involved in the production
of cocoyam using improved and local technologies were
computed and profits determinéd. Benef it-cost ratio and
gross'mafgin were used to compare profitability.
A further analysis was done to find the impact of
the teéhnologies suqh as fertilizer wuse, labour input
'.frequency of weeding, average plant population, age of
.coéoyam-at harvest and minisett technique used on yield.
- Mulfiple regresoion anulyses were used. The implicit
'function of the models are given as |
Yi = f£(X3).
Model 1. Y1 = £(K, Xpy X3s X4 Xgo Xgu U).
where .. Y1 = Output/ha‘(Imﬁroved‘technolomies)
| 10 Quantity of fertilizer used in kg

= Labour employed in mandays.,

X,

<

'XB = Frequency of Weeding

Xu = Average plant population/ha
X5 = Age of cocoyam at harvest
X6f = Minisett technique (dummy)
U =

Stochastic Error term,
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del 2
| YL = £(X,, Kye X o x5,‘U)
|er§.- YL e Output/ha (lgcal technologies),

XZF XB’ XH" and XS. are as defined in
model 1 above,

A third model was employed to use pooled data for
iproved and local varieties, The implicit function is
ven ms Y = f(X1,'X2; X3e X0 Xgo Xgo U)
leré e mlhoutput/ha of cocoyam (pooled) and ng are
. defined above., The a priori expectation is that the
dependent variables.would positively affect yield in
e study#éreé. e . |

Three functional forms were tested and the one with )
e best fitTwas chosen. The functional forms employed
iclude the linear, semi-logarithmic and doub1e4
»gmﬂthmic:forms-

The average‘yield/ha was computed from the m@nsuredv
coyam corms and cormels pef LLOm2 obtained from the
rmerts fields hy extrapolation or simple proportion in
ich the result obtained is multiplied by the
ecommendeq pléntzpopqlation of 10,000 plants per hectare,

d theﬁ divided by 1000kg’to give the yield in tonnes

r hectare (Hahn, 1979; Fzumah and Okigbo, 1980). Thus
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the}yield per tonne was obtained using the formuls

_j;:Y(t/ha)j nvfobservgd kg y 19z000m2
- .~ L4Om 1000kg

A similar extrapolation was done to obtain the plant
population: per hectare.:

Plant populatioh/ha © = pbserved Plant

Population X ‘IOEOOOm2
2
L,Om : : 1

Finally, the problems inhibiting increased cocoyam

production was descriptively analysed.

31,5 Theoretical Framework

The growth and yield of a plant is a function of its
&lgenetic makeﬁﬁp, tbe cdﬁplex Interactions between the cfop
! and.§§veré1 féétors énd conditions in the environment,
.fthe,drop pgoducﬁion snd management practices as well as
‘;thg;existegce;énd application of scarce resources _
(Ezedinma, 1986; Kay, 1986). The control of these factdfs
and conditions in tne environment that affect crop‘growth
'énd'yield is essential. Hence, the establishment of such
resenrgh Instituteéfas NaﬁionallRoot Crops Research
Institute,:Umudike, and others aims at selection and

improvement of .the c¢rops' resistance to these factors

especially the biological factors.
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The‘ﬁroduction ;eEhniQQes in uqe which include landl
preparation, time of plantinp, plant populatlon, variety
planted, cropping practices, weed management, fertilization,
harvesting and storage may add or substract from the
yielding ébilify of any crop in any environment, TFor
inétanoe, wéed’éontrol under integrated weed manageménf
showed higher nutput 1hqn one without good weed
mnnagement s@rateuy \Akobundu, 19813 Chinaka, et al, 1987).
At Umudike, Nstlonal Root Crops Research Institute, gross
meregins of N6,362190 and'N6,685.00 were realised for
integrated‘weed.management in cocoyam/maize/groundnut
‘and cocoyam/maize/sweet potato respeétively compared to
8 Eross margin of Nu,1OO OO for sole cocoyam weeded twice.
_ In telms of actual Ylpld cocoyam sole out yielded_i
1he others with intercrops. Cocoyam soié"yielded 9.6t /ha,
cocoyam unﬁer.cocoyam/maize/grodndnut intercrop gave
9.01t/hg{§hd coCOyamfmaize/sweepdpotato intercrop gavew'ﬁ
8.9t/ha (Chinaka, et al, 1987)., This supports the h
observation that competifion exists more ofteﬁ than not
in mixed fhén:sole cfopping enterprises'for most crops
thereby redu01ng yield, However, complementary

relationbhips exist, and are known to increase yields.
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Variafiohs jh yiplds also results from differences
in varipties, whlch hdve different levels of. adaptabllity
to physical and other environmental factors in the area
of production. This could be specially mpplicable to
cgcoyam. Yield is alsd known to Qnry with age of crop
 at harvest., For most root and tuber crops, yield tends
to incresse with age though with some limitations
CGurnah,:1986)@ . Furthérmoré, Castro (1979),

Akobundu (1981)1and Caesar (1980) observed that competition.
for food and 1light, frequency of weeding, time of
planting and weather conditions as well as soil fertility

~and p!

give rise to differences 1n cocoyam yield.,
Muiticollinearity was used to test if the
indépendentivariables (technologies) were harmfully
corfélated. ~Accordin:g to Koutsoyiannis (1987)
multicbllinearity means the presence of linear
‘ félétionéﬁipsf(or near linear relationships) among the
explanatofy (independent) variables. If there occurs a
perfect linear correlation between variables (i.e. if
rij = 1), the parameters become indeterminate. On the -
other hénd if the explqnatory variables are not
1nlﬂrcorrela1ed \riJ = 0), it means that the problem of

,multicollineerity does not arise or exist. In practice

neither of the abcve éxtreme cases 1s often met. She
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A

further notes that invnosf ceées there 1s some degree of
in1ercorrelation among the explqnatory variables, due to
the interdependence of many economic factors overtimea

In this event, the simple correlstion (rij) for each pair
of the explanatory variabies will have a value between
zero and unity and the multicollinearity problems may
Impair the accuracy and stability of the parameter |
estimates, but fhe exact effeets of collinearity have not
as yet been theoretically established., However, Klein

{(1984) stated that in « model with two explanatory variables,

L

1f the oversll multiple correlation of the relationship

R Y X XZ’ scey Xk = r%xixj between any two explanatory

ﬁ'
variables then there is no problem of multicecllinearity
in the model but if R Yo X1,X2, a..,Xk is less than or
equal to (r%IiAj) simple eorrelation coefficient s;uared
between any two explanatory vériables, then there is

a problem of multicollinearity; the latter method was

adopted in this study.
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‘CHAPTER FOUR

REJULTS AND DISCUSSTONS

1«1 Cocoyam Cropginb Uy stems in
[hitte/Uboma_ :

;.1.1‘»Farmers Characteristics

A hou ekold compriqes all 'persons who generally 1ivé
ynder the same roof and eat from the same pot (F.0.S3, 1985).
Lipsey (4986), mn‘the“other hand, stated that a household
includedail people who livedunder one roof and made or
ere gubject to others making for them, Jjoint financial
lecizions., Bt in a rural setting, such as the study area,
) household includesthe household head, the wife or wives,
:hildren,abd other dependents which may include nephews,
1ieces, bfbthers and sisters to the household head or his
vife/wives, otﬁer extended relations or house helps,

Thirty two percont ol the reopondentsmmre males while
38?»wenefema1ea.n The age range of the surveyed farmers was
2 years to 6l years with a mean of 51 years.

" Each household had a wife. The number of children in
pach householid ranﬁed from . one to fifteeﬁ with a mean of
six children per hpusehold,' The average number of dependents
vag three, with a range ol one Lo eleven. On the average,

the household size ranged £rom  three to twenty-one
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persons per household with a mean of ten persons. The
percentage distribution of household size in the study
area is shown in Téble51;f ' |

‘Table 1: Percentage distribution of household size
] in the study area 1989/90

Frequency of -

Household silze Respondents Percentage
&5 N 6.67
5-10 26 © 13,32
. ']1‘”15 25 )4’1 667
16-20 I 6.67
21-25 k_ 1 | 1.67
Total | 60 . 100.00

Source: 5Fiéld survey, 1989/90.

Theifarming experience of the respondents ranged .-
from three years tp'forty,eight with 2n average.of
tWentyleight yearé.f fhisfwas acqulired through the farpers'
invol¢émeﬁt in hgﬁéeﬁolaAfarmihg operatiéns.

Table 2 shows distribution of respondents according

to number of years spent at school.
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Teble 2: Distribution .of respondents according to
= . number of years spent at school

No, of years

Frequency of

spent at school Respondents Percentage
0 28 46,67 |
1-6 25 W1.67
7 - 5 8.33
12 and above- 2 3.33
Total 60 100.00

Source: Fileld.survey,:1989/90,

Theflevél of literacy of the respondents was relatively

low as only about 12% of them spent beyond six years in

1orma¢ bbu :1 Low Level of literacy could be negatively

related to farmers' access to materisa

inputs, extension -

advice and adoption of new technologies in the study area.

Table 3 snows occupational distribution of rﬂspondents,

in the study area.
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Occupational distribution of respondents

Rank of Occupations
occupations Primary . Secondary
Frequency of Frequency of
Respondents| % Respondents | %
Farming © 50 83 - -
Trading - - 39 65 .00
Msnson/bricklayer - - 5 ' 8.33
Fashion designh/
Tailoring ‘ - - 6 10.00
Peaching/civil .
. Snrvant , 10 17 - -
;zHair plating/
f;balon : - - 3 '5.00
JTHouspwifeiw‘ - - 2 3. 3&
No .other secondary | - T = »
OCCupatlon : ;_“f* 8 33
TO tal 60" - ’IOO 6 0 100 00
Tourcesy ki la ourvpy, Tg89790

AbOUL 83% of the farmers were fully engaged in farming

85 A primary occupauion thle 17% wﬁﬂainvolved in teaching/

civil service work,

In addition to primary occupatlon,

* the férmerswere'also engaged in such other activities as

 tréding;;«

secondary occupations,

- fashion design/tailoring, etc as

The farmers engagedin these

secondary occupations mostly during the off-season, when

relnti?ely 1ess'work was done on the farm,
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Ninety'eight percent of the farmers acquired some
of their farm lands by inheritance, eighteen percent by
communal ‘method, "thirty percent by outright purchase and
twenty three percent by lease, Others acquired theirs
by pledging (12%) whiie two percent néduired theirs as
gifts. " In the céée of land lease, thirty five naira,

. : ,

a bottle of schnapp and three kolanuts were offered to

the lessor for Igbaju-ala or Theokpaevu -~ a form of

sacrifice to the gods of land and fertillity to appease

then for good yleld., Those who acquired land through

giffs sre newly married women whose mother or father-in-law
'gaQé‘ouylé portion of her/his land to her/his daughter-
in~lsw as a token éf acceptance, The average number of-
farmlfields-and farm sizes owned by each household

according to communities is shown in Table .

Table 4: Average number.of farm fields and farm sizes .
owned by the survey households

Community Average No. of : Average Farm
‘ ‘ Fields ' S5ize (ha)
Amakohia* 3.3 0,56

.- Awuchinumuo 8.6 3.69
Amainyi#® -l..6 0,73
Atonaerim#® 5.1 _ 1.2l
Abueke f' 9.9 l}..32.
Dimneze ' 7.7 3.0
*Communities near the Local Government Aren

. Headquarters,

Source: Fleld Survev, 9597557 N
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Dieh1-(19u2) réferwed to a fleld ss a piece of land
undér the control diﬂé fa%ﬁ%f. The avﬁrage'number of
fields éwned by each householé was 6;5 fields while the
farm size was 2.394heétares/houséhold. The range was
3.3 to 5,1'fie1ds for éommunifiés’nearer-the Local
Government Area Headquarters and 7.7 .to 3.9 fields'fpf the
communitizs farther away a Also the farm sizé'range w35
0.56 to 1.2 hé’for cdmmunities close to the Local
Government Afea headquarters. Cohmunities farther away
had a farm size range df>3.691x>u.32han The implicatioﬁ is
that farmers in;Atonaerim, Amakohia and Amainyl had
'problem of'échisition of farm land while those farther
away (Awuchinumgo, Abueke and Qimnezej hag abundant farm
lands, This may be related to the use:of the avaiiable
1ands for ﬁevﬁlbpmént purposes especiéily building houses
and other<structq§gs ér?ﬁpd:ﬁhQZIOCﬁl government .
headquarfers. This means;therefore¢that the available land
will be intensively used by tH; communities concerned.

Sevenfy percent of the rgspondents'used compound /
neightourhood farms for the~cu1tivétiéﬁ of cocoyam,

. L .« , twenty three pefcent digtant farms
and seven pefcent &sed swampy farmé» ‘The reasons for
usling a particular farm for growingicocoyam in the sghudy

area are shown i Table 5,

e oo R o S T T S YT TR R Y
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Tabl@_ﬁ# . Distribution of farmers according to reasons
i for using a particular farm lasnd for growing

cocHYaM,
RéasOns - B ' a b o
Land is more suitable/fértile o | 521171 L
Reductioﬁ:in'ﬁransport'COSt N : 3t 2} -
Fasy acceSE to crops as need arises 23{ 8¢ 2
Removed from home to avoid theft 2112} 2
ror effeotivefand;effiéient supervision 391 191 3

-a = Respondents reasoné for using compound/neighbourhoo
| farms, '
b = Respondénts reasonis’ for usirg distant farms.
¢ = "Respondents reasons for. using swampy farms.
'.Sourcéqf Fielq survey, 1989/90.

Farmers® use of farm land -depended on the suitabilit
and féfﬁility of‘the land, and opportunity the location

of the farm of fered them to effectively and efficiently
supervised and manage the farm as well as reduced cost of
transportation, Other reasons given by the farmers were

easy mccé$$ibility to thé farm which enabled them to
harvest-the crop as the need arose, shadiness of the
farm land qnq an expected better hervest if the farm was
far from hﬁ@é; Ep?:ihstamce;:cocoyam was grown mostly

on compound farm bécause of greatér fertility of

i,
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such land and the opportunity for effective supervision.

Compound farms could take crops ranging from cocoyams,
yams, caésava,,maiz&,4pépper, fluted pumpkin, pumpkin, to tree
crobs*inéluding mange, oil palmxandAoranges;, The host
imporfant crop mixture in ihe study area during the survey was
COCoyam/yam/maize/vegetable/cassava. Others were cocoyam/
cnssava/malize, cocoyam/cassava, cocoyam/maize/yam/melon/
vegetable/cassava,’

Table 6 shows the percentagé distribution of respondents

according to the crop mixtures they cultivatedduring the survey,

’sble 6: Percentage distribution of respondents according
- to crop mixtures grown in the survey year

: , - Frequency of
Crop Mixture Respondents %
Cy/Y/vs/Veg/Ca 56 |~ 34.38
- Cy/Ca/Ma . L3 o 26,71
Cy/Ce . | 16 K- TS
Cy/Ma/Veg . ' 12 . 7.45
Cy/Y/Ma/Me/Veg/Ca .18 \ 11.18
" Cy/Ma/Me /Ca ‘ 11 6.83
" Cy/Veg/Ca 3 1.86
Cy/Me/Pe/Ca | 2 1.2
161% |

*Multiple responses were recorded

Cy = Cocoyam ' . Ma = Malize
Y = . Yam ] - © Me = Melon
Ca = Cassava Veg = Vegetable

Pe = Pepper

Source: Field survey, 1009/un,
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CocQyqm/yam/maize/vegetablé/cassava crop.mixture wa's
the commonest followed:by. Cy/Ca/Ma, while Cy/Me/pPe/Ca -was
the least ﬂavoured»crop-mixture in the area. Croplmixtures
;n some plots had. as many as six crops growing at the same
time, . This may be related to land scarcity being experienced

in some communities as discussed earlier.,

4.2 Resource Allocation

' 4.2.17 - Labour Allocation

All the farmers used family labour, In addition,
43% of the responcents used hired labour, 30% used exchange
labour while 25% used cooperative labour, Most respondents
i@dicated that labour was in greatest need during weeding
4apgfmound maklng., Specifically, thils occurred .during the
ménfhs of’Maréh and June for most crops, Upton
11987) regarded March through. June @mm work peak perilods
since critical tasks such as planting, weeding and harvesting
must be cohpleted within.this limited time band., Also |
during this study, it was observed that the work peaks in
the farm concidedwith the period of "Abar" when farmers
harwested their palm fruits in the study area. Labour had tok
" be reledsed for the harvesting, ﬁaéking and pFOCéSR1h"

- =D

the palm fruits.
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Eze (%986) observed that labour allécation among crop
enterprises deﬁendaioniabour requirement of the
enterpfise as well as thé size of farm, Oluwasanmi, et al
(1966) observed that In Uboma farmers spent an average
of 2,91 hours- per day on the farm while men and women
respective1YLspent 3.35 hours per day and 2.51 hours/day.
Johnson (1982), however reported that 4 woman day =0,75 mandsy
and ‘1 child day = 0,5 manday, " This study, howe&er
showed that between 1988 and 1990, the farmers in the
study area used an average of 193,83 mendays in their
cocoyam farm, 814,18 mandays in yam, and 544.50 mandays
in casséva farm, The labourers includedmen, women and
children working at different rates and areas where they

were mosgt efficient, Table 7 shows household allocation

- of labour (mandays) per hectare to the major staplé cCrops

during the past three years (1988 - 1990),

Table 7: Hougehold allocation of labour {mandays) per
) hectare tc the major staple crops enterprises
in the past three years (1988+1990)

Crop Enterprise 1990 1989 1988

Cocoyam 16,79 169,20 177,84
Yam - : 237,80 279,36 297,02
Cassava - - - : - 170.75 179,63 191,12

Source: [Mleld survey, 1989/90.

e et
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. The trend in labour use/allocation by the surveyed
households shﬁweﬂ a steady decline in the'past three years.
]his could be attributea to lncreasing labour scarcity |
resultlnp from existcnce uf better jobs outside the
sector, education, cost of labour and old age of the
- group thét constituted the bulk of the labour force,
Oluwasaﬁﬁi, et al (1966) and Upfon (1987) observed that
labour force in rural areas coﬁld be depleted by}rural-urban.
migration for better and more paying Jobs in the towns.
0f the total labour input of 1852.51 mandays allocated to
the three enterprises, yam had lli%, cassava 29% and
cocoyam was allocated 27%., The labour allocation preference
of - ‘the farmers during the study is presented in Table 8.
uThe tablé indicates that preferen&e was given. to yam,
cassava, then cocoyam and maizea Research studies by
| OkOFJi (198))w Nweke and Winch (1980), Okorji and ObLechina
\|985) “and UkorJi and Okereke (1988) showed that resource
allocation by smallholder farmers for yam far out weighed
that of cassava, cocoyam and maize - the women's crobs.

This allocation is based more on cultural values than

economic and nutritional values of the crops.
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. in descending order of preference
Crops - ,Ranks

A .2 3 I
Yam: 31 12 15" 2
Cocoyam 13 23 21 3
Cassava Hn 25 18 3
Maize 2 - 6 : 2
Source: Field survey, 1989/90,
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Labour allocatlon preferences by the households’

-Yam.enterprise isfthe most favoured in terms of labour

a;location by thu farmers, mainly due

Valueo,

to itq socioculturnl

Furthermore, most d901sions concerning resource

allocationwwﬂe entru ted on the houaehold heads and this

4af1~ctaitne dmount of resources allocatpd to the other

I o
stereotyped wumens crops.»

w

S
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Labour sllocation (mandays/ hn) to different

farm operations in a cocoyam based crop mixture

Maies Females Children
Operation (Mandays) | (Mandays) | (Mandays) | Total %
Land clearing 7420 2,82 0,62 | 10.6lL | 7.3
Mounding/ ‘

Ridging 18.67 . 3.78 1.48 123,93 | 16,42
Planting 2,24 9,98 1.58 {13.80 | 9.47
Weeding 0.53 61,85 13,85 76.73 | 52.32
Fertilizer |

Application 0.32 3,93 0.70 5.95| 3.40
Harvesting 1,10 3,78 1,28 [ 16,16 | 11,09
Total 31 .06 96,14 7
% 21.32 65,53

Source:

Field survey, 1989/90,

In cocoyam production, it was observed that mostlgf//’

- the labour input were contibuted by women.

The total

amount of labour required or used for a hectare of cocoyam

was estimated at 146.71 mandays/ha.

Out of.this amount,

65.53% was contributed by women, men 21% and children 13%.

In the case of farm operations, men contributed about

78% of the labour

-~ contributed 81% in weeding.

Another

‘area where ments

labour input/ha showed higher percentage than that of

input/ha for mound making while women

m



60
women in the production of cocoyam was in land cleorlng.
Men supplied 8% of the labour needed., In other operations,
women dominated. Weeding took the highesf of the availabie
1ﬂbOUF in the CUltivation of cocoyam, followed by mounding
'hdrvegting, planting and land clearing., The operation
thh Lbo least labour need was fertilizer applicatlon.

‘ Tt was observed that some farming operations were
predomlnantly carried out by men, whilst others were done

.by women, Gen@rally, the men are responsible for mound

””maklng and cleaziny the bush while the women are concerned

;w1th the remaining operations in an arable fdxm. However,
therefare cases of overlap in carrylng out the farm
responwib11it1es. For lnstance, men and women take: part
in clearlng? burning and cultlvation of the land, although
the-bulk of the WOPK'id done by women. This tallkm'witﬁlﬁ
-the Vlew point of Okorji (1985), who observed that the’ L
total labour 1npuL prov1ded by women ‘was higher than that
of Lhe mer except in men's yam baged crop mixture.
In'the_study, it was found that the type of operation,
sex.and-é@e of Iabohrer, determined‘the amount payable
for hiréd lubour. Men charged an average -of K22.50
per déYifor the‘operation they were most effioient»-
‘mound;ng;'women N15,50 per day for weeding~and children wert

. paid an average of W7.00 per day. Sometimes, the labourers
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were scrvea imeals and drinks. When cooperative or exchange
labour was used, the labourers were served two meals in
addition to drinks,

h.2.2 Lend Allocation

A Loial of 113.23ha of farm land was put into use by
.Lne rec DOHOLntS with 5 mean of 1.8%ha per farmer during
the (1989/90 cropping season. Cacoyam was cultivated
on 27.18ha with an average of 0.4Eha per farmer. The
average number oi fields under cocoyam during the study
was 1,05 fields per farmer with cocoyam having an average
of 1.22 fields/farmer, This result agreed with the
findings of Mellor (1966), Njoku and Obiefuna (1987)
and Diehl:(1982)., They independently reported farm size
rgﬁge of_d.u to 2ha., NJoku and Obiefuna (1987), howéver,
reported in a study at Ideator and Ahlazu that cocoyam-

was planted:bnio.95ha of farm land,

ho2,3 Capital Allocatlion

All the respondents' sourced the capital for
fprodugtion from their past gavings. Other sources are
moneylenders (10%), Banks (15%) friends and relations

(28%) and Isusu/meeting Umuune (33%).
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A tdfal of{ﬁh3h7,93 was borrowed pef farmer from the
several sources availableltb them in the study area,
Interésf pald was #882,32 per former. Not all the loans were
used in cocoyam production. Further analysis showed that
borrowers frdm friends and relations never paid interest,
borrowers from moneylenders aﬁd banks paid 35%% and 193%%
interest respectively while borrowers from meetings(Umunne/
Isusu clubs)paid abcut 9%,

Table 10 shows the average amount.borrowed from

different sources and interest paid.

Tablé 10: . Amount of 1oén from different sources and
interest paid per household.

Amount
S Do Amount: of interest Interest
'Source of Loan - borrowed | paid in %
Private:Moneylenders 650 230,8 B 355  
Banks . oo La,e22,22| 637,33 | 19%
Friends/Relations ' 310,74 - i -
Tastisu/Meeting Umunne 165,0 104,19 9

Source: Field survey, 1989/90,

Tgié means. that it is advisable to borrow from
established financial institutions. This would help the
farmérs obtain enough loan for their ‘agricultural
investment purédses. However, most farmers cannot take

advantage‘pfvthis because of the stringent lending
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conditionsAsuch as requiring farmers to keep éccounté“with
the- xoapectlve banku, and provision of acceptable security.
Other conditions were the demand for certiflcate of
occupancy, - insurance policy—and the non-acceptance of
aﬁrlculturdl lands as bankable security as well as the
paper work involved in obtaining the loans (Chidebelu, 1983;
Orakwe, '1982), With the exceptiOn of the banks, loans
obtained from the other sources were not adequate to
lﬁinang? a 1argé-s¢pl¢ fanmqr wbo needed a large amount of
capital to be ih businesé}'-For instance, only 10.94% of
‘the'total loan was obtained from friends/relations and

meetlnts (Umunne /I susu clubs)

i Average capital (cash) allocation to different crop

enterprises by-the respondents are shown in Table 11 .

Table 11: fapital- ((ash) allocation to different crops
by the respondents

Croﬁ Enterprise Amount All&cated Percentage
Cocoyam . 230,17 L 22.4
Yam | 382.30 | 37.2
Cassavalzl : . ’ 269,67 26,2
Maize. - ~21.00 2.1
fiice . 125,00 12,2
total | | 1028 1 | 100.00

Source: [Fleld sur&ey,. 989/90
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The table shows - fhat yam enterprise was allocated‘
more fﬁﬁd (37%‘) than either cassava or cocoyam. ;Phis allocation
is in consannance with the findings éf Okorji (1985), and
Okorji and Obiechina (1985). They indicated that the
prgference in ailocating more réscuroes fo yam was related

to the socio-cultural role of the crop in the study area,

h.3 Adopijon of Improvnd Technologies in
(ocovqm Productlon

Cocoyam,as any other crop, needs modern inputs to
realise its full genetic poténtial. These include

fértilizer, pesticide and herblcide or even the use of

minisett cocoyam as planting material., = Adoption of

recommended plant popuiation, number/frequency of weeding
and harvesting at thé apﬁropriate age by the farmefs
would improve yleld of cocoyam,

Thére was no evidence of the use of improved cocoyam |
culti?ér innﬁﬁ; study area. Even.the farmers who used
cocoyam-minisett techniquelfoisdurce their planting material
did so with the local unimproved cultivars/varieties of
cocoyam. Only thirteen percent of the respondents used

minisett téchnique to source thelr planfing material, The’

I farmers learnt how to prepare this mini ettt cocqum seed

through the extension division of the state Ministry of
Agriculture o# ADP (Agricultural hevelopment Project)

nt Isinw@@e.
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Fifty eight percent of the respondents indicated having

used fertilizer on their several crop fields. The quantity

B

used ranged from less than 50kg to1206kg, The farmers

o

gt

1ndi¢ated‘fhat therfertilizer used in cocoyam farms were

not-directly aihéd ét cocoyam, However, it was applied on
the-éaﬁe.mound or ridge carrying cocoyam and cassava., The
cocoyam,by extensioh;beﬁefiﬁxﬂ frmntnafertilizér since the
input was not seledtiVe in the release and SUpply of plant

nutrienty The farmers agreed having observéd marked

differences in the yield of their cocoyam planted with
cassava treated with fertilizer,

The channel of distributing fertilizer might have

contributed to the high usage of this input in the study
area, In the study area, fertilizers were distributed by
government through.the community heads., They were then
distributed through the clan and kindred heads to the
farmers. The inpﬁtb%m then shared among the women who
mostly cultivatadCassava, cocoyam, vegetables and maize,
Also women associations, for instance, meeting Umunne -

a thriftnand savings union of women born and married !
,within an area - g0t fertilizers from Better Life for |
.Rufal‘WOmen branch of the local government at reduced

pricés.
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The migiéett technique could not be adopted by most
farmers ihkthe study afea; Thié'is attributable to the
farmerﬁ'belief that the plantablp setts are so mall that
all elfurfq geared rowards grow1ng thﬂm would end up beinp

wasted. Okorji and Vwagbo 1990) attrihuted the non-
adoption of minlsett technlque ag a.method of sourcing
planting materlalo by farmers to the farmers belief that
the practioe'isia deviatioﬁ from normal practice.

The non»availabiiity of improved cocoyam cultivars
In the study are is in agreement with earlier studies
by Ajala and Oblechina (1987) in Nsukka agricultural zone
and Elusgw et ai (1987) in Imo State. However Ajala and Oblechina
(1987);reported the existeﬁée’of improved cultivars of
cocoyahaat‘réﬁearchliﬁétitutes at T.I.T.A.y NRCRI and

National Institute for Horticulture, Udealorn et al (1987)

attributed the non-availability of improved cocoyam cultivar -

to non J]owerinp habit of cocoyam which makes hyhridization
diff‘cutt o

Information about innovatlons in agriculture got to -
the farmers in the study ‘area through friends and relations
(L3.9%), radio sets \29%), agricultural extenslon agents

(27%) while none got information through television sets,
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Farmers in the study area purchased inputs (fertilizer)

from the Ministry of agriculture, open market or through
. their cocperative unions. Table 12 shows the average
quantity of fertilizer bought from the different sources.

Table 12: Quanfity of fnrtilizpr (kg) purchased from
- different sources per household

Source | Qty. of Purchase
(ke) %
Ministry of Agriculture 325.83 | 83.91
. Open Market 55,83 14.38
" . Cooperative Union/
" Womern Assoclation 6,67 1.72
Total A 388,33 100,00

Sourcéé Field-survey, 1989/90,

Thelbulk of ‘the fertilizer used during the survey
period was bought from the Ministry of Agficulture/ADPlat
Isinwekg} It was related to the lower rate at which the
inputwaé sold. Though a good proportion of the farmers
;ﬁdicatéd having used fertilizer during the study, the-
quantity appliedwas insufficient to meet the demand of

the crops,.
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Loy fTranspoftafion, Marketing, Processing, Storage
and Utllisstion of Cocoyam in Thitte/Uboma

Head portrage was commonly used in conveying farm
productd:including cocoyam ln the study area from the
férm tothe home, -Other’means\gére:'the ugse of wheel
barrowé and bicyc;es, motoﬁ chle and very few usedmotor
vehic;és. .The implication is that most farm products cannot
be easily}conveyed from the point of production to the
point oﬁ_heed or sale. The distribution of respondents
according to transport means used is showﬁ in Table 13,

Tablp 13: The distribution of respondents according
to transport means used

Sfransporf-Means Used Frequency of Percentage
' Respondents

.Head portpra e . L8 ' 80.0

Bicycle/Wheel Barrow 21 35,0

Motor bycle 7 1.7

Motor Vehicle 3 5.0

Source: Field survey, .1989/90

A large probortion (QO%) of the respondents usedhead
porterage in conveying their farm products either to the
home or' market This 1is largely due tc the nonﬂmdmbnce of

all season motorabln roads in the study area.
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Farm products including cocoyams have fodfjﬁoxnhsgof \:}
. \‘ “ \
gale in the study aresa.  These are the farm, homgqtead
- N &

rural msrkets and urban markets, The quantltjes Ofmaocoyaﬁ

sold at the different location is shown in Table 1l.

Table 1&: Quantity of cocoyam marketed and amount
realised in each market by the household

Markets - | Quantitf Amount Unit Price/
Markets | a , Sold (Kg) He?k%sed Kg
Farm/homestead _ 158,18 | 139.33 0.88
Rural daily markets 71.0 97.35 1.37
Rural weekly markets - 106,67 222.53 2.10
Urban Marikets . 1,67 5.50 3.30
fean 397052 | 6lla66 1,91

Source: Fleld survey, 1959/90

The nearby rursl weekly markets are Afornta Isinweke,

Fkeikps, EBkeamainyl, kke-Umuawuchl and Orieagu (Ehime

Mbano L.G.A.). Most farmers sell thelr cocoyam in the
farm/homestead and rural weekly markets. The average unit
price'of codbyam per kilogram was estimated at N1.91/kg;7
Difference in price was obgerved in the different points
of sale. The difference in price cou}d be attributed to
the marketing cost of the product and the sellers profit

mnrgin. Also ‘the category of buyers influences Lhe price
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f cocoyam in the markets. Itinerant traders from
Umuahie, OkiFw Mbaise Mbano,etc; attend these markets,
especially the weekly markets. Most often, they haggle
and pay high. prices thereby influencing the price of the
farm productsincluding coccyam. A significant proportion
of the respondents (87%) sold their cocoyam unprocessed
and on wholesale basis in‘these markets, |
Cocoyam could be processed into flour, Achicha and

chips'in the study area but the proportion was small when
compéred with result of studies at Nsukka by Obliechina

‘and AJala (1987)., The fleld result showed that only 3%,

5% qnd 1.7% of respcndents processed cocoyam into flour,

Achicha, end~chips respectively. The regpondents 3ttributed
,n¢their inability tc process cocoyam to lack of the
fapprcpriate technology cons1derin9 ‘the slimmy nature of

7£the peoled cormo/cormels as well as ito irritating

characteristics thataﬁhcted handling of the corms and cormels.

‘Researchers at NRCRI Umudike recommended flow charts for

processing cocoyam into floqr and chips'(Cherts 1
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Peel.
) ?
Slice

Wash thorouﬁhly to remove
adhering mucilage

, 3oak overﬂ%ght in water
Immerse in 0.25% Sulphorous acid for 3 hoﬁrs
" Blanching (4-5 miNs) in boiling water
Dry (579¢-60°°)
{
Mill

Chart 1:-}Flow chart for producing cocoyam flour

(Adapted from Akomas, et al, 1987).

Peei

~' Wash to}geméveladhering mucilage

tsgak ih:ﬁater (1hr)

¥ &

Slice ({mm thick)

.\ Separate Individual Slive (Salt)
Allow to dry

Dee% Fry

Chart 2: Fiow chart for producing cocoyam chip.

1

 (Adapted from Akomas, et al, 1987).
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Ediméfor (f987) showed that alcohol could be derived
from cocbyam whén processéd with carbon dioxide'as by~
productvthrough é process of fermentation, distiliation,
rectification and”stil1age industrially. Most farmers,
howéﬁér; havé:no knowledgé of these cocoyam processing
metﬂdds. However,‘they are aware that processed cocoysm
staysnlonger with&ut deferiora{ioﬁ than unprocessed ones,
Reﬁeafchéfﬁ at N.R.C.R.f also showed that processing cocoyam
could heip reduce sfbragé ioéses up to 70% (Akomas, et al,
1987) . |

Sixty eight percent of the respondents stored their
cocoyams in barns, seventeen percent in the house, thirteen
percent ;A heaps under tree shsde and two percent in dug
pit, Storage in dug pit. 1is very much on the decline
because of the labour requirement for preparing the pit.
Some of the férmers also indicated having stored their
 §ocoyam in*ﬁhefsoil unharvested., Cocoyam is stored in the
study area for upwafds of five months (3-6 months) before
being eitheblconsﬁmed; marketed or used as planting
material.

Table 15 shows the distribution of respondents
according to their ranking of staple food crops in

‘descending order:of importance,
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Table 15: Distribution of respondents according to their
- ranking of staple food crops In descending
order of importance '

Ranking
Crops _
1 2 3 L
Cocoyam 6 19 27 8
Cassava 3 10 5 3
Yam | 11 31 9 '! 9
Malze - - 19 e}

_ Source: Field survey, 1989/90.

| Cocoyam ranked third as a staple food in the study

-area after cagsava and yam, It was observed that more

cassava and cocoyam is consumed, This could be related

to the farmers income level and household size. The
fsrmers indicated naving preference '~ for yam due to its
better taste but sinée they could not afford ﬁhe cost, their
relisnce on cassava and cocoyam was Justified, This agrees
with the findings of Oluwasanmi, et al (1966) who reported
Lhe consumption of 6ocoyams in larger quantities than

yams in Uboma, - This is further buttressed by the number
of times these stéﬁle foods are taken in the homes. Most
of the respondents indicated having eaten cassava prepared
in various forms twice dalily while‘cocoyam ié eaten

once a day or on daily bases when used as soup thickener

while yam was eaten occasionally.
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Cocoyam 1s alsé of economic value, The sales are

meant to realiselnxmy in order to meet up other finan01a1

commitments. uignificant proportion - of cocoyam output

is usually stored for use as planting materials. A similar
situastion occurs in yam, and these show the effect of poor
storage -techniques adopted hy farmers in storage. The
purpose.is,to ensure availability of adequate quantity for
use as planting materials in subsequént dropping seasons.’
The  introduction of . good ~ storage techniques for
cocoyam would release»sumﬁantﬂﬂ_qnanuxiesidrfm&e, and hence
incresse: farmers'gross income.

Cocoyam 1ls given out as gifts to friends and relations

‘or even in the church during the annual harvest and
:Lhanksgiving serVJ.ceq° Cocoyam also serves in

traditional mediuine and . sacrificeq to the gods.

Medicinally, cocoyam is used to treat whitlow by wearing it
as a ring .around the infected finger. It also serves a5‘1
antiwitéﬁycraftsfin‘thelstudy.area; though this is not =

common.,

1.5 Cocoyam Farming Practices .

Cocoyam production,as any other crop, involves many

'agronomic,activities; The first operatlon 1s land

clearing. The land is cleared by slashing and burning or
if the volume of debris is small, it is worked into the

301l while pfeparing the mounds/ridges. Land clearing
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fof cocoyaﬁ is done in the study area between January and
June using hatchets. " In flelds containing cocoyam as the
malin crop;'amall mounds'are prepared using the hoe.
Mechanised technology is not in use in the study area for
land preperationg

| Land clearing i1s followed by ridging or mdhnding
operatian, Sixty-two percent of the respondents planted
on small mounds., Cocofam mounds when compared with that
of yam and cassava are by far qmaller. Thirteen percent
plnnted cocqum around or beside big mounds while *he
crest containaicrops lLke yum or cassavajy at times, smaller
mounds wre made between the furrows of these big mounds
fof planting cocoyams. Twenty-four percent, however,
planted on ridges. Ridging wss observed in areas where

there were incidences of water erosion. The practices of

planting cocoyam on beds, minimum or no tillage were not

"observed during the survey.,

Planting of cocovam commences around March and ends

in June, 1In cocoyam based mixtures, it is planted two setts

on the crest while other crops are distributed singly around

the mounds. Cocoyam in the study area 1s mostly planted
bi,women and the planting dlstance adopted by them is
irfegﬁlar. Plant population ranged between 5,430 to
13;550 plants pef‘hectare with an average of 9351 stands

per hectare. This gave a dintance. of 1.07m apart, There

Crrey ety
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18 no differerice in the planting methods adopted for the
different cocoyam varlietles,

Table 17 shows the distribution of farmers according

~ to the cocoyam cultivar planted during 1989/90 -cropping

52880N0.

Table 17: Distribution of farmers according to cocoyam
——"  cultivar planted during the 1989/90
planting season

o Frequericy of %
Cultivar (Local Name) Respondents*
Ak#shi 39 “ | 65
chondia:w 60 | 100
Nwanyiakpi ; L8 80 |
Ede-Uhie 36 60 i
. Okoriko 19 32 2
"' ‘Ede Ofe ; 28 47 o
" hde akﬁa okuko : ‘ 16 27 -;
Onoutl enyenwa-ara L 7 |

*Multiple responses were recorded

Source: Field survey, 1989/90
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Generally, thefe Wenéébbut eight cocoyém cultivars
planted in the survey year., Cocondia was the most commonly

cultivaféd“bultivar in the study area. Nwanyi akpi,

Akashl. and Ede ‘'/hie were next in order of importance,

MaJorlity of the farmers cultivated Cocondia because it was
early maturing; Akashi and Ede Jhie are also important
Becauserof theif taste when cooked; they are likened to yam,
The productioh of ﬂgﬂgﬁi;is, however, on the decline,
The farmers attflbuted this decline tb cost of "seed"
cocoyéﬁ, diséése attack and the length of time it takes
ta»ﬁé£ﬁreo

. Fertilization operation in cocoyam takes the forms
of the use of farm yard manure and fertilizer. Farms
¢lose to the famiiylhouse are fertilized using mostly
farm yard manure (FYM).. Ninety-seven ﬁercent of the
farmers:indxcated having applied'farm[ Fard manure to
their farmsi(both distant and compound farms)s Farm yard'
manure,-aré left ovérs from the kitchen, goat/sheép
fodder és well as_poultry.droppings and livestock dungs.
Farm yard manures,according to the respondents, are cheap, |
and easy to'apply. Fifty-eight percent of the farmers
applied fertilizer in cocoyam fields, though the target
'crop was cassava, Cocoyémvand other crops, however,

derive;nutrienté‘essential to them from the fertilizer

applied,
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%' Mulching in cocoyam farms starts in April when the

! soil must have bc"n adequately soaked and ends in July;

but it has to be done as edrly ag possible to prevent

using the mulch materials to smother the germinating shoots
of the crop. The prominent mulch material in the study
area 1is the palm fréhdsv however, grasses or shrubs or

left over fodder are also jn use, Tﬁere WASs no case 6f

' using polyethene or wood qhavjnpq as‘mulch material

during the survey yenr.

Flfty“seven percent of the farmers mulched their

cocoyam plots primarily to control weeds, thirty-one
percent to consgerve soil moisture while twenty eight
pércent and seven percent respectively did so to cocol the
soil temperaéure and  enhance the early sprouting of
the crop. :Farmers.ln the study area indicated that mulch
materisls added nutrients to the soil when they decayed.
Alsp,intercropp}ng‘QQSSHVa with cocoyam enhances yleld
sincé‘qas;ava p;oteﬁts cocoyam from the direct rays of
the sun.and rain drops, cocoyam being a shade loving crop.
Weéding in cocoyam farms starts 1n May and terminates
in Octdber in_tﬁe Stﬁdy area, The range of weedings in
cocoyanm is belween two and three before harvest, the
average being two in 1989/90 plantiné season. First
weeding is done betweeﬂ the third and  fifth week and

~ the second Ls done al about the eighteenth week after
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plnntjnx The lm%t wegdinn,which very few farmers do, 1is
during the harvesuing period fo help su"tain the crop that
1is left in the iield especially cassava., This last
weeding is mainly by hand pulling of weeds or using
matchet to cut some of the shrubs that are growing in the
"now" casssava plot It is important to weed early to
encourage suckering and good yleld (Gurnah,-1986; Chinaka,
et al, 1967). ALl weeding operations in the.study area
were carried out by either hand ﬁulling or using weediﬁg
hoes, Herbiéides wére not used by the survey farmers
during the study.k Thé-numbér of weedings in coéoyam farms
"however, depends on-weed growth rate and mahagement
practicésuadopted oy the farmer.
Fime of harve%ting cocoyam in the study area ranged

from the fifth mon+n to. the nineth month of planting, -

Colocasis {Cocondia) is harvested after five months of
planting through z series of'multiple harvesting t111 the
final harvestihg is done éither in December or January
through February and March of the following yesar. These
séries‘of’multiple harvesting are also called "lopping"
in yam and could take place in cocoyam between July and
October. This result is in consonnahce with what Coursey
(198) reported. Few farmers leave their cocoyams in the
ground till such a time they are ready to plant but will

continue harvesting the crop at their convenience, The
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gethods used in hafvéstingfcocoyam include hand pulling,
“and use of digging:sticks; harvesting of cocoyam is usually
- done after-ymm must¢have<beéﬁ taken into the barn. This
agreed with the findings of Nwagbo, et al, (1987) in
Nsﬁkké‘agricultﬁral zoﬁe,-

The calendar of farm operations for the @ajor staple
food crops in the study area is shown in.ChéPf 3. The
bars»indicate the commencement and termination of.each of
the farm oﬁerations-accgfdiﬁg to months. Land clearing,‘
comnenced for all the éd&erpfiség;in Eanuéry,and terminated

in October for cassava, June for cocoyam and May for yam.

Farm Operation JF M ) JASONDJFM
Land Preparation '

o}
| R =
Planting . L e v '
Fertilizer Application b mm =
Mulehing — f . F e
Weeding ' . :;‘”T”"'““C,';{—J
‘ : Y e T T T
Harvesting A s e e
Key: [T ° Cassava
Cocoyam
_L.._‘.___._._._..__._,..‘ e

o i Sl ; :
Chart 3: Calendar ofl farim overations for the major
staple food crops in the: study area

Saurees Rield suprvev. 1989/90,
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The calendar of farm operations shows . thHat most of -
operations were_fdrst carried out in'yam fields before
cassava and cocoyam., OkorJji (1985) and Nweke and Winch
(1980) independently related this to the importance of
yam in the socio-ciltural life of smallholder farmers
rather fhan nutritional and =zconomic. Hence, timing of
performance of fafm operations on cocoyam fields is
influenced by duration/time of completion of similar
operationson other crop fields, especially yam.

. 6 Comparigsons of Ylelds of Cocoyam from the
Use of Lmproved and [ocal Technologies

Yieid differences in crops have been attributed to
genetic factors, environmental, Reafole) production and
management practlces as well as the existence and
application of scarce resources (Kay, 1986; Ezedinma,
1986). In this study, farmers who used only the
traditional methods without fpr1iliyer and cocoyam mlnisett
techniques were assumed to have applied local technologies
in production., However, farmers that used fertilizer,
cocoyam minisett technique, ~dopted the appropriate 3
number of‘weeding,-plant population density, number of |
labourers and harvested the crop at the risght age, were
assumed to have adopted improved praétices and applied

same on their cocoyam within lhe 1imit of their resources,
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Thirty-five of such farmers were identified and used for

analysis,

Table 18 shows.the effect of technologies

yield of cocoyam in the study area,

on the

Table 18: Yield of cocoyam under improved and local
tephnologies in the survey year,
- Imoroved Local
Variable N t- '

- ‘Mean S, Mean S.E Value | Decision
yield- (t/ha) 6,420 0.411  ho27} 0.27 | L.38 S
Quantity of '

Fertillzer 1379) 585,711 86.74 6.75 S
Quéntity of ' -

Labour (Mdys) - 31,170 177 20.320 1.89 1 L.20 S .
No. of Weedings 2,09 0.06 2'16,. 0,08 | =0.76 NS
Plant Populatior/ = . ' '

ha 9215,63 171.73| 9539.28| 355,20 | -0.82 NS
Age ‘at harvest 7,771 0,19 7ol 0.19 | ~0.99 NS
Miﬁiﬁett ‘ |

technique 0.51 . 0,86 - - 6.0 3
S,k = Standard error, ty/2 = 1.96

S = Significant at 5%,

NS = Not significant at 5% |
T-Wle = t-calculated.

Source’s

@og_ tations based on data from field survey,
168550, ' '
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The rééﬁifs?in Table %8 qhow : that the use of improved
.technologins in the cu?uivaLion of cocoyam gave b, uZt/ha
" while that of Jocal tecnnolognes gave |, 27t/ha as yileld

of coco;am uux‘ng the study. The t- test 1s siFnificant
at 5%, this implles that LhEPP io a significant
‘difference in yield between the two ‘technologies applied
by the farmers. 1 | '

‘There*i§'é sigﬁificant difference in.iabour.used in
mandays’ per hectare; This could be attribﬁted to extra
1ab6ur needed to apply fertilizer tb the crop, weed the
farm and/of to pr?bafe thé cocoyam minlsett seed as a source
of planting material., Fertilizer and cocoyam minisett
use showed@high 1eveléipffsigﬁificénce. The relatively

‘high t-valdés,sho@n bytheséiteéhnologies may imply the
level of imﬁaéﬁﬂthey have on the yleld, Therefore, 1t
may be assumed?fhat the significant difference.in cocoyam
.yield as indicéfed iﬁ TableJﬁB must have:resulfed,from
the use of fertiliief and minisett cocoyam seed. There
is no significant difference between'ﬂhe two technologies
in the number of éiants per h%dtare; age of cocoyam at
harveét and numbef of weedings,  Environmental and soil
factors were not‘conSidered in the analysis because they
were assumed constahtP since the flields were in the same
ldcqtion. HenceAthe effects of possible differences in

these factors will be minimal.



. Grosg Margin =

returns from the non=-agricultural sectors,
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‘hectare from food crop production that is comparable to

Tables 19 and 20 shuws the gross margin analysis

for cocoyaii :production.

Table 19:

under improved technologies

Gross margin snalysis for cocoyam production

)]
Amount

: Price/
Item Unit Qty Unit ®)] ()
Gross return lt/ha 6.42 | 1910 12,262,20
Tot~1 Revenue (TR){" 12,262.20
Variable costs
‘Cocoyam seeds t/na 2,101 1910 u,o11,do
Land ‘clearing  mdys/ha 10.6l | 17.50 186.20
Mouhdiﬁé/ﬁidging< Mandsys/ha | 23.93 | 22.50 538,43
Planting & Mdk%hﬁzMéndays/ha 19.80 } 15,50 306,90
'Weedinngost " 76.23.1 17.50 1,334.03
Appllcétion dg o | :
.Pertilizer - " 5.95 | 10.50 - 62.48

Mulchiﬁg Materials | Numbir 122,33 | 1.50 183,50

. Fertilizer éostv SOkgx 535,71 | 0,53 310,43
Harvesting | Mandays/ha - 16,16 15450 éSO.hB
Total Varlable Cost (TVC} 7,183,145

TR = TVC .
2 N12,262.20=N7183.45

o ¥5078.75.

ST

A



Table 20:

under local technoiogies
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Gross margin analysis for cocoyam. production

= ¥160L.49

B Pfice/
Jtem Unit Qty Unit Amount

o (N) (%)
Gross return -fonnes/ha b.27 | 1910 8155,70
Total Revenue'(TR) 8155,70
Variable Costsg _
Cocoyam see&s t/ha 2.10 1 1910 uO1T.OO
Land clearing Mandays/ha| 10,6l {17.50 186.20
Mounding/Ridging " 23.93 | 22.50 538.113

.;Planting & Mulching " 19,80 15,50 306,90
Mulchirng Materials | Number 122,33 | 1.50 183,50
Weeding cost- | Mandays/hal 64,83 {17.50 1134.53
Harvesting ’ 12,30 [15.50 | 190.65
Totnl Variable Cost (TVC) 6551,21
Gross Margin _; TR = TVC
= NB8155.70 N6551,21



88

Cocoyam” 1roouced undo; iocal Lechnoxogles had a
total revenus cf N81?b O/hq arising from the sale of
cocoyam corms and COTmElS«“ lhe toﬁal Vdrliule cost is
N6551.21; Thie estimated gross margin is W16014 .49
per hec*tarem ‘ -

From these gross margin analysesB one could conclude
that the use of improved technologies showed greater
economic gotehtialithan the traditiohal-techhologies
in thé cuitiva#ion of cocoyam,

The henefit~cost ratio was computed gfter deducting
_ the dépreciated values of fixed production items such
ag weeding hoes,51arg¢ hoes, cutlasses, basins and
baskéfs; Trie quféciated values;of“theéé:farm
impléments mdmpﬁtéd from a straiéht linefﬁethod of
depréciaﬁimh with an assumed zZero sglvéée.Valué amounted.
to #W3L.91. This comprl eo :0f) N2, u0 for weeding hoe,
W7.78 for lérge»hoe¢ N8.yﬂ:for cutlassﬁ‘ypile basin and
basket had 13,33 and Kl.z2 reépectivelyo

“The benefit»cosl ratio between total return
.(N1? 26?.20) and totql cost (N7?48.36) for cocoyam l
" “production under improved technologiesiis estimated at |
% s70:1, This implies that for every mv*naira Invested

1n cocoyam production resulted to. qovpnty kobo profit.
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On'thé'othér hand, farmers using local technologies had

a benefit«cost ratio of 1,2iL:1 resulting from total

reveaue N8155./O and total cost of N6586 i3, The

1mplication is every one nalra spent on cocoyam enterprise

using,ldcalgﬁéchnoldgiés results in twenty—fdur kobo

as benefit. :Comparatively, therefore, the benefit-cost
" ratlo of the farmers Qho used improved technologies in
,cocoymm pnoduction durinp the survey exceeded those of

4'the farmers who appiied local technologies by forty

:_ six kobo. The implication may be that resource inputs
- were better utilized by farmers who adopted improved

: techno]ogjesgz

A distributxon of ; net Teturns per hectare from the

‘use of improvedlteﬁhﬁoloyies on monthly basls gave
NhZQ.BZ/month. 'This compares: favourably with returns 
from Qéﬁeagricultural sectors while those of local °
technéibgiés gave NﬁBO.BO/ménﬁh and do not compAare
favoﬁrably, This difference is aptributable to the

use of imﬁrpved technologies in cocoyam production,

.\:::, i

'u.B Tmpact of Technologies in use on Yield
- ol Cocoyam 1n the Study Area

A multiple regression was conducted to determine
-, the imp&ct;of.ﬁeChnologies on output of cocoyam. Three
-"functioﬁ81 forms namely linear, semi logarithm, and

' double logarithm were run., -The linear equation was
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choseﬁ for thé improved technology data and pooled data
while doubie ldg was uséd for the local technology data.
. Thé & priorl expestation is that the independent
variables would posltively affect yileld of cocoyam.

The choice of the functional forms was also based on

i the magnitudes ‘of coefficient of multiple determination

'R® and F-ratio.

48,1 Results of Pooling Data Obtained for Use
of Improved and lLocal Technologles 1n
Cocoyam Production :

In pooling this data, it 1s assumed that the

respondents used the same management practices and thnat

‘the farming communities were homogenous in the study area.

ThiSTanalysis would enable us indicate the impact of
the technologies used:in cocoyam production on yield.
. The estimated regression equation for the pooled

vdafé is as follows, |Equation I

; | " .
Y = 1,953 + 0.,0020X; - 0.003hX, +

(0.0007) (0.029%)
?.171Xj** - 0.0000ZXu + 0.025X5
(0.625) - (0.0002) - (0.226)
. 1.687%g |

-(o.7u6)



R® = 0,52, Foal = 9,63, tX/2(5%) = 2,01,

F tab = 2,30, n = 60, t%/2(10%) = 1.67

* Coefficléents significant at 5%
#¥%  Coefficlients significant at 10%
figures in parentheses are standard errors of the

coefficlients

Where, Y - Yield of cocoyam t/ha (pooled)
X1:; Fertillzer used in kg
X - Labour irput (Mandays)
'X3 = Freqguency of wéedings
Xu ™ ﬁlantfpopulatibn/hg
K. = LAge of cocoyam at harvest

X %QfMinisett,technique¢

The raogreseion ﬂﬂ{ 2+ 1o “:;uowed that improved
technologies oUCh as. fertilizer (X ), and minisett
technique (X6) were found to be significant at five
percent and are positively related to output.
FrequencyIOf weeding X3 is also positive but significant
at 10% level of probability. Age of cocoyam at harvest
is not signifiéént‘but is positively related to output.
‘The implication in increaéed cocoyam production is that

if thesé tebnnologies ére applied in the cocoyam
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the uée’of fertilizer, recommended plant population

‘ pef hectare,:freqdency of weeding, number of labourers.

(mandayé)ﬁharvesting at the appropriste time and use

cocoyan ﬁinisett technique to source planting.materials

in the prédﬁction of cocoyam, However, high . yield

would be expected if researchers could produce

improved cocoyam varieties that are adapted to fertilizer

dse byilmprqvihg the agyonomic potentials of the crop.

By so doing, -coccyam could be in position to fulfil the

prediction of the Nigerian Academy of Science (1975)

that cocoyam is not a poor man's crop or woman's crop‘
but a crop wilth promising economic value. |
.:.z‘A Correlatién matrix was constructed for the pooled
data and is showh'iﬁ Table 21,

Table:é%:-? Corre]ation‘mitrlx indicatinb the t
D relationship between the dependent variable g

and the independent variables (X, - X6)
for pooled data

Y 1,00
X, 0.657* 1,00

X, 0.334* O0,L65* 1.00 u
0.195 0,015 =0.236% 1,00 ;
X, ~0,055 =0,068 ~0,488% 0,158 1.00

Xo =0.087 =0,130 0.150 0.087 =0.213** 1,00

Xg  0.626% 0.705% 0.562% =0,010 -0.145  -0.177 1.00

*Coefficients significant at 5%
*#raafficients significant at 10%
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A1l the'independent'variables are positively
correlated with cocoyamlyield except plant population
per ha and age of cocoysm at harvest. This means that
an increase;in thelr use would most probably lead to
an Increase in yield. However, the negative impact of
plant population and age o0of cocoyam at harvest may
mean the harmful impact of extremes of these variables
on yield;'or theirvimpact is not appreclable in view of
the very low values of their correlation coefficients.

4.8.2 Impact of Improved Technologles
on Cocoyam Yield

A regression analysis Was conducted for the yield
afising:from the use of improved technologiég -
ferfiliier,,plant density, labour use, number of
weedings, agé of cocoyam at harvest 2nd minisett
technique; {The results of the model is shown in

i T
aguntion 11,

A

Y, = =2.115 4 0,0017X,* - 0.025%, + 1.75K,**
| (0.00075)  (0.043)  (0.892)
P .25 1,99K  *
+ 0.0002K + 0.253Ky + 1.99%

(0,0004)  (0.2952) (0.8u9)
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R2 = 0,543 F-value -.5,50; F-ratio @(/2(5%) = 2,56
£6/2(5%) = 2.05; t%/2(10%) = 1.69

Fimires in parentheses ore standard errors

#Significant at 5%

**Coefficlent Significant at 10%,

The emplrical F-value fof the improved technologies
1s 5.50, When evaluated against the theoretical F-ratio
of 2,56, at 5% level of sienificance it established
. that the equation is significant, This means that the
. Joint effect of the eiﬁlanatory variables on cocoyam
y@ngAWas statisfi;ally significant. The coefficient
of multiple regreséion R2 was 0,54 approximately. This
impiies that about 54% of the total variation in
cocoyam output was explained by the estimsted variables,
However, the explanaﬁor& ;ariableswere not sufficient .
as to explaiﬁ total yield. ‘ther factors such as
mulching mgtgrial,used, s0il characteristics, farm size,
envirohmeﬁtal factors etc may also be important in

determining cocoysm yield.
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| When the standard error test was conducted on each

of the VdriablPS (uuing t-test statistic) only tnree
of these were statistically significant at 5% and 10%
| probability ltl'—zvels‘v Thus, fertilizer used (X1) and
| coco&am minisett.technioue (X6) were significant at 5%
;wﬁiié frednenoonf weedings (X3) was significant at
n10%€level of protability. Other variables such as
vplant density (Xh)' - and age of cocoyam at harvest
{Xr) were not significant With tne exceptbh%ﬂllabour
input (XZ) all other explanatory variables showed the
a Eriori exoected siﬁnS«,‘

' Fertilizer use (X ), being positive]y related to
.yield was COrrectly signed. This confirms the obvious
expectation that fertilizer use is associated with -
high yield especially when applled- at the right
time end quantity as well as the rcrommended method.

B Labour input in mandayo (XZ) had a non- sipnificant

i-—impact and an inverse relationship with cocoyam yield.

It did not conform with the a priori expectation.

It may be relaied to the cost of hiring labour, rural- |

”urban migration of the able bodied men and women

:_:and'réduction in the available family labour due to
. childrén's‘attendanee at school., The method of labour

sllocation which is skewed towards yam and cassava
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oot

could have affected the 8vallability of labour for

cocoysm cultivation in the study area, This finding is

-in consonnance with F.A.O (1988) reports which showed
ﬁhnf3farmérs gave priérity-to yam énd cassava in labour
allécatidn and that labour ﬁroblems in rural areas were
compounded by rural4urban_$igrétion which on its own
gave , rise~£o high labour cost. |
Freqdency of weedings (X3> was positively related
to cocbyam butput. It conforms with the hypothesized
expectation that normal weeding (2-3 weedings) could
increage yield, This is, however, to an extent. Higher
-weeding rates using simple farm tools may lead to
'@&strqotionﬁgf the planted crops and therefore lead to

:reduppion in yield@ The coefficient of_the frequency

of weeding (X3) 1s significant at 10% level of probability.

This. result is not surprising since weeds compete with
the cultlvated crop for soil nutrients space and
sunlight; so0 its elimination would enhance the

performance of cocoyam. Unamma (198l) reported that a

properly managed mixed crop vegetation would be more effective

in reducing available niches for weed encroachment

" than a sble cropplng system, He advocated intercropping

of root crops with fast canopy forming crops to reduce

weed competition.
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Avéragé'plant population/ha (Xh) waé positively |
relatedftd output but not significant This means that
a hectare. of land planted to its right density would
give a reasonable yield; problem may arise if the
carrying capacxty of the farm land is exceeded.
{Competition for qutriento, space and sunlight among the
cultivated crops may result to small corms and cormpls
that_wcuid nct méet the marketing need of the producer.
.Tnough thesp havef longer shelf 11"0 ‘a commerc 1nlly
oriented farmer would not benefit financially from
producingﬁsuchvsizes. However, Ezumah and Plucknett
(1q73)¢?dﬁwueme‘(1978) and N.C.R.C.I (1987) independently
reported tnat close qucing (or increased plant den51ty)
increases corm yield per- hectare but decreases corm
- yield. per plant |

Agp 6f cocoyam at harvest (XS) was positively |
relatedwto cocoyam yield though not significant. This‘
non-ﬁignificance may imply that cocoyam would yileld
bettcf'ét mgﬁurity, but if left in the field longer
than?neCGSSny,,may lead to reduction in output per
”t'hect;fe;?tcfdl crop failure may be experienced in,scme
extfeme cases.f IFor instance. sprouting, rotting,
_pests and diseases may set in theréby reducing the

":harvestable yield The economic implication is low
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incbmé'end évoidgnge of risk taking on the part of the
fafhéfﬁ, Oaneﬁé (1978)ireported that 1afe'haFVesting
réShlfs to corms éﬁd cormels that are severely infested
and therefore worthless., | |

The ﬁée of cocbyam minisett technique "zeed" (X6)
showed a positivé and slgnificant impact on cocoyam'yield;
it cohforms with the a priori. expectation. The |
‘coefficlent is significant at 5%; the significance may
be reléted éo the expected reduction in cost of planting
materinl the users would enjoy. N.C.R.C.I (1986)
reported a reduction of LO% in cost of planting material.
~This would go-along.way in improving the output of
§ the cﬁop in ﬁhe study area,
_A furthef;analysislwas conducted using correlation
'fanq1¥éis mgfhod, This ahalysis is meant to indicate
lﬁﬁéjrelatidhship'émong the selected £e¢hnologies used
in growing the crop and between them and the cocoyam
fiéld...This relationship is shown in the correlation

matrix. in Table 22.
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Table 227 .uorielafldn'ma{%ix‘of the relationship
" ... between.: Y1 and.. {1 - X6 using improved
_technoiogies

Y, } |
1. X X, Xy 5 X5 Xg

Y, 1.00

Xy  0.5896* 1,00

X5 . 0.1520  0,3191% 1,00

Xy 0.382% -0.12167 -0,154L7  1.00

“Xj, 7 0.1369. 0.00u96 -0.5628*  0,3206%% 1,00

- Xg .~0,0256 =-0,08485 0,1703 ~-0,03602 =-0,2017 1,00

Xg 4_0,5522* 9,56Q3* 0.51056* 0,07099 -0.1735 -0.159 1,00

”Coefficlent significant at 5%
**Coefficient s;gniiicant at 10%

All the variables are positively correlated with the
"yield of cocoyam except average age of cocoyam at harvest -~
(XSJ whilf fertil;zer, average number of weedings (XB)

and cocofamﬁﬁinisett techniques (X6) afe significant at

5%. Labour input (X,), sverage plant population/ha (Xh)

and age of cocoyam at harvest (XS) are not significant, .
The impllcamion 15 that an increase in the use of these
technolopies would most probably increase the yield of
cocoyam.; The implication of the negative correlation
cOefficientéiof age of cocoyam at harvest may not

necessarily mean ﬁhnt harvesting early is preferred, rather



JRT =.0.21, Fe-cal = 2.57;
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i it may ¢mp1y that thlq technology could have adver

)

effect on yleLd if the crop is noL harvested in tlme

| after maturity. Its coeiflclent is lower than others,

From the analysis; 1t mav be said that the use of improved
technologles in the productlon of cocoyam could go a

long way in 1ncrem31ng its yleld

L.8.3  Inpact of Local Technologies on Cocoyam

YLEjd ‘

Another regression analysis was ran for the impact
of local technologies on cocoyam yield in the study area.

Thus we have the following regression result,

quation ITI.

YL = u;uu + 0.0223%, + O. 67Sx3 + 0. oooewoxu
' (o 0230)  (0.607)  (O. 000443 )

(0.0691)

73 FP-ratio of/2(5%) = 3.07
t&/2(5%) = 2.09; t4/2(10%) = 1.72

he. PmpiTlCBl Favalue based on ‘the regression
equatlon‘was 2,57 while the theoretical F-ratio was
3,07, Thic shows that the equation is not significant
and tlie effect of explanatcry varliables con cocoyam yield

was rot staﬁistipally sigﬁificént,
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: The coefﬁieient of mgi%ipleﬁ%egression R2 weé

0,21, This neans that about 21% of the total variation
fnlcocoyam yield:wés explained by the estimated
explenatory veriebieé. The result means that the
estiméted vdriaﬁles are not sufficient as to explain

the variation_in cocoyam yield, This implies that therc
are other very importanf random variables that were

not included(lﬁ the model. burthermore, the value of
the t=- Lebt for the'coefflclents of the independent
variables X2 to Xb were all less than t /2 at 5% and
10% and Lherefore not slgnificant. Hence the researcher
could confidently canclude that the use of 1oca1
m«hnologies do not hdve 51gn1ficent impect on yleld

of cocovam, Yie’d therefore wou;d huve reeulted from
inherent s011,fer@11¢ty and othor blological capital
other than thejinéependent varlables considered in the
;aealysis. Amonglthe independent variables, labour input
>(X2); number of weedings (X ) and average planf
(populntLon & ). showed positive impqcf on yleld while
bnly age of cocoydm,et harvest‘(A5) was negatively
u%lated to yleld J l |

In the case of farmers who applied 1mproved

technolopieg, 1eboun“1nput (Az) had an inverse relationship

to ylcld of cucoyam while it is positive in the case

[l
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. of those who used 1oan tcchnologlc This difference
may be reldted to the size of’ operatlon and hence labour
need Weeding frequency maintained the same relationship

.in boih technologies. Tnlb means that if the operation

is carrJed out dt Lhe normal rate, yleld increases

would be cxperienced uuing either of the technologles.

The coefficient of pLantldenblty (X ) in equation 1II is
Y My -

positive, yet; it showedvlow and‘insignificant impact

' on cocoymmgyiéldi' Thisimay be'éftfibuted to overcrowding
!whiqh leads to survival of the fittest and hence poor
%0utput:“ HoWever, the positive relationship between
%cocoydm seed olqnted and cocoyam yield showed that

§w1th good croppiny practices and use of improved inputs,
§hlgh:yield could‘be;obtained per hectaere., Age of cocoyam
%at hérvest-(xg) di& not conform with a pricrl
Eexpeciation in equatlon 111 as it did in equation II.
Tlhlu means: that the farmurs that used local technologies
may not have haersted their crop at the right time,

The cropxyleld was therefore below expectaiion both

in quuntity and qudlity. Generally, the result of
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eduation IIT énalysié indicate that though the.
explanatoryt§ariabie ééfimatés méy be true of'the
populationrpar‘ameters9 there are other vital random
variables that influenced yield that were not included

in the equation. This is a pointer for further

regearch.

Further analysis was done by constructing a

correlation matrix to show the correlation between yield

. and the independeﬁt variables, labour input mandays
(X5), frequency of weeding (XB)' plant population/ha
'(Xh) and age of cocoyam at harvest (XS)'

All the independent variables are negatively
correl}a‘fjéa to ‘yi‘eld:ex'r‘:ept labour input in mandays (XZ)‘
technologies (table 22) where only age of cocoyam at
- harvest is négatively' related ‘to yield. This ls shown

in Table 23,

O
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Table 23: Correlation matrix of the relationship between
yleld (YL) and the independent variables
(X, = XS)rusing local technologies :

YL X5 Xy X, Xg
YL 1,00

X, 0,217 1,00

Xy  -0.0848 =0, 1,00

X,  -0.0173 0. i2% ~0,0003 1,00

Xy =0.096 0.326 . 0.269 ~0,326 1,00

#  Coefficient significant at 5%
##% Coefficlent significant at 10%

_None of the independent variablés showed significant
impact on yield but in the case of improved technology
usage, frequenqy of weeding (XB) showed significant impact
on yield at S%'level probability, The implication of
the results is that the use of only local teéhnologies
in growing cocoyam will continue to experience reduced
output; ~Howéﬁer,.ad§ptiOn of imﬁroved technologles will
lead to bétter yield; Consmequently, the farmer's returns

- "would be pcéi%iveiy affected.

r

1d
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Th@&general low correlation.coefficients observed
in allrfhe'corroléfﬁoﬁ Matrices'may be related to the
unpredictability 6f the weather condition and other
management practices. The reSults'showed that all the
'simplé COrrélation coefficients squared were less than
_ the-coéfficiont of multiple determination. Therefore,
o thé'Varying levels of multicollineariﬁy are tolerable.
Hence the correlation and regression results were used
for analysis’w1th a reasonable level of confidence in
the acCuracy and gtability of the paraméter-estimates.

L4o9. Problems Inhi Eltihv Increased Production of
@oroyﬂm in the “tudy Area

«\

. The : problems milltating agalnst increased
-Q;oroductlon of cocoyam in the study area is summqriqed‘
in Taole 2l DeCdy of cocoyam both in the field and '
atore Wdo jdentified by 88% of the farmers as the maaor
prob]em in incred31ng the production of cocoyam in

Lhe study Ared. This Iesponse may be realiable
conoL4ering that the study area is in the tropics
whereEQUn shine and high temperatures are prevalent

during the later periods of the crop being in the field
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Table-zgz .The percentage distribution of cocoyam
to problems militatlng
against increased cocoyam production in the

farmers accordlng

atudy area

Frequency of

Producﬁiqn Problems Respondents¥* | Percentage
Lack. of money to invest Ly 68
High cost of labour LS 75
Inadequate/Non Availability _
of ‘Agrochemieal 38 63
Foor Transport Facllities 18 .30
Diseases andlpests’attaék\ 51 85
Teffective extension services | L7 78
Lack of ready market 8 13
Lack of mechanised €ocoyam .
planting systems 17 28
Lack of government support 32 573,
Poor storage facilities - Lo 67
Lack of processing
Facilities h7 78
- Non=- availabLliLy,
Insufficient plantmfr
materials. 39 65
Scarcity of labour L& 77
‘Land*fenure/land'scarcity }6 60
Rotting/decay at storaﬂe/
Field
53 88

TN Ve D QA varardor
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or barns. Ajala and Oblechina {(1987) recorded 30-L.0%

~loss through storage rotting of cocoysm kept in barns

§ or buried in the scil, F,A.O (1988) reported mealy
g bgg attack of“cbrms whiéh reduced lts'weight and viability,
§ Diseases and pesﬁs vere indicated by 85% of the respondents
; " as an important factor Inhibiting increased cocoyam

i production, Studiesvshowed‘thaf soft rot disease, root
knot nemefodes,leaf blight, grass éutter,termjtes,etca,
could reduce yield of cocovam to an unbearable level
(Hahn, 1987; I,I1.T.A. 1986), |

Ineffective extension services were Teported by
78% of the respondents as a hinderance tc cocoyam
production: lack of adequate manpower and logistics
hindered the work of the extension division in the study
ares, Hence innovatlons on growing creps, including
cocoyam, could not be extended to the farmers, For
instance, ﬁhe.cocoyam minisett techni~ue for cocoyasm
*geed® multiblicétion‘and'fertilizer use are yet to
reach many f%rmers’in the study area. Sevenly eight
perdent of the respondents identified Lack of processing
faciiities a3 & problem milltating againsﬁ cocoyam
production. The cyQp could not bevprocessed into forms
that are attractivé.just.iiﬁe'gafi, yam and maize despite

1ts high nutrient value. [Bleje (1987) observed thnt
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cocoyamsmmre rich in carbohydrate sand protein for
~energy and body building. Ezeh and Mbarasor (1987)
attributed fhe inability to proce s cocoyam into
attractiue Qorms to_its low storability and bulkiness
.The émount of labdur a famlly could contribute
or hire.during the farming period determines the family's
farmrsize”and level of farm activity for the year.
Seventy~seven percent of the respondents, however,
indlcated;labour scarcity as one of the problems

lnxnindering'cocoyam production in the study area. This

"fwié‘indinative‘of the rural-urban migrétion, children

ettending schodl' discriminatory allocation of labour
ﬁby family heads in favour of yam, in addition to

'high éost of hiring 1330ur. 4

" The problems of non-availability or inoufficipnt
plantiné materialu could be as 2 reqult of the
icocoyam corms and cormels serv1ng as food and feed

'to man and animals., Plantable cormels .and corms are

' therefore )lost to consumption. The little available

quantity are expensive for a smallholder farmer

in the study area to buy.
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Private sav1ngs are mainly used for 1nvestment.
Since these are smal lnolder farmers, this source of
funding was insuffluient to 1ncreasc or eéxpand cocoyam
,productiOn. This poor finjnclal base may be attributed
to.low production-and 1ow saving ability by the farmers
as wel] as fear of takinp risk. ‘The available storage
facilities 1n the study area are traditional and not
good enough for storlng a rrop meant for either future

consumption or planting since sooner than later it

could get:rotten, About 63% of the respordents reported

inability to get agrochemicals at the right time and
quantity as a problem inhibiting increased cocoyam

production. gﬁpwevér, some of the farmers could not

.tafford to pﬂféhasethaﬁeven when available due to their:ﬁt

!

: 1imited capital bage,
ln Vlgerla, Imo State is known as one of the states
_with 1and scarcity problem; this has been a hinderance

;Ain'agricultural~expansion in the study area. oixty

Ipprcent of the respondentv indicated land scarcity and
land  tenure system as one of the major obstacles

Ta_iha“Thrwnaséﬂoh oyam production., Avallable lénd
is,thereforegutilized to- capacitv. Thetnumber of
intercrops per field . FeleCtS this problem in

| the study area. This study identified six crops growing

on the-séme-piece of land during the survey perliod,



1

Lack of:governmeﬁt supﬁbr{ or incentives was
indicated by 53% of the respondents as a prﬁblém.iﬁ
increaséd éocoyam production in the study area. Cocoyam
"seeds" were not supplied to the farmers as obtained in
the case of cassava cuttingé. 3ome of the farmers. |
cemplained of ha&ing supplied the extensién services
division of Agricﬁltural Development project;at the
local gévernment area wifh corms and cormels with which
%Hey wéfe‘taught how to prépare cocoyam seed, Considering
the‘potentials'of cocoyam, both as a food crop and

industriel raw material, there is need for government

' to encourage the production of the"poor mant's"or

‘Mwoman's crop"either :directly or indirectly. . i

The résponses"on‘transpprt facilities, mechanisation
and avaiiability of ready‘mérkets indicate that these
are minor p?oblems;in-the study areas, In the case of
transportagion facilities, most farmers conveyed their
produce from the farm to the home on head porterage -
except on weekly market days thnt were of far distance when
they require transport to the market. Mechanised
farming, a labour-saving device, could not be;introduced
reédily because it was not economical in cocoyam

production. "The nature of the crop and the prevalent
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planting on mounds makes mechanised farming even more
difficult. Marketing «f cocoyam in the study aréa

did not present any wroblemslbecaﬁse of. its location.
and chaﬁnels of distribution open to the farmers from

nelghbouring villages and towns.
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| CHAPTEQ'FIVE
;QSUMMARY, CONCLU ICN AND RECOMMENDATIONS

5.1~ Sumiary

;Tﬁls'study aroee from the need for further
4in§esfigation into the economics of cocoyam production
"ln Imo State of Nlperla and Thitte/Uboma in particular.
The study examined the cropping system and importance
. of the crop 1n the study area, output and profltabillty
of oocoyam:egterprisefunder improved and local
Lechnologies, level of adoption of improved cocoyam

\ production techmlques and the problems militating against

*”évlncrepsed production in the study area,
Both primary and secondary data were used in the-l
Qanalysis. Primary ddta were collected using two cets:l‘
'of questionbaires. Phece were adminlsfered to sixty i
andomly selecteo cocqum farmers, Cocoyam\yield pefw.
hectare was extrapolated from yield measurements obtained
from uOm? of sampled plots. Secondary data were collected
from nelional and international agricultural instifutions
and ministries of Agriculture as well as textbooks,
journals, periodicsls and other releted publications.
Statisticaletools soch as percentages, means, gfoss

margin, benefit-cost ratios and regression analyses were

PO SOV g A
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used to analyée the data.

:The fiﬂgings showed that the surveyed farmers had
been in qumihp busine;s'for 28 years, Forty-seven
perccnt ofnihem nﬁver attanded formal school hence the
”problem of" ddOpthn of innovations. Apart from farming,
.the _respondents were engaged in trddlng teaching,
féLloran, etc.?

Land acquluition was by inherltdnce. There were
£.5 f¢u1d; and 2 4nn of farm land owned per household
studied. A total of 1. 89ha was put into use during the
ourvey period per household. Cocoyam was cultivated
on O ubha. Seventy percent of the respondenfs used
compound/neiéhbourhood farms in the cultivation of

cocoyam due to their suitability and fertility content.

The most prominent cocoyam crop mixture was cocoyam/ -

yam/maize/VégetabieE/céssava. The higheét intercrop
mixture obs orved was éix. |

‘The deOP source of labour used was the family.
, Eogﬁy thngg pgr%ent of total labour used was hired,
LapOur waé in greatest néed-dﬁring weeding and mound
“Fmaking dperafioﬁs. Of the total amount of labour :
(5852.51 mandays) used for three planting seasons

(1988-1950) in growibg-yém,-cassaVa and cocoyam; yam
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!{had uﬁ%p'caégava 29% and cocoyam 27%., The labour
'allocation preierence of the farmers was skewed -towards
. yam and cassava, Labour allocatlon pattern to the
dlfferent iqrm operations (1989/90) showed that weeding
Look Sc% of Lhe total labour (146.71 mandays/ha),
" followed by mouwding/rldging, harves 1¢ng land clearing,
etc.j‘Womon contributed 66% of the total labour used,
while men contributed 21%. Men contributed 78% and 68%
regpectively of thellabour needed for mounding and ‘
land cleafing, while women contributed 81% for weeding
operationS; Sex, age and type of opération determined
the wage rate 8 ﬂired labourer would receive, |

The mlln source of capital for- farming was private i

?f;flSaVing°‘ In adeLlon, farmers obtainod loans from

7ﬁ}meeting Umunnb/Isuvu 33%, frlends/relntlons 289%, banksj

'"15p ana moneylenders 10%. HoweVer, most of the
borrow1ngs were’ not used in ‘cocoyam production. Ih'spite !

of the high patronnge received by meeting Umunne/Isusu,

the amount borrowed from this source was the. least
(N16S 00) when compared with other sources. For
instance the 15% who borrowed from banks obtained'
n3,222.22. While thé banks charged interest rate of
19&%, moneylenders charged 354% and meeting Umunne/
© Isusu charged 9%. Out of a total sum of N1,028,1) allocated!

b
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to fi&e arable crops, 37% went to yaﬁ cultitation,»26%
to cassaVa, 22% to cocoyam etc..iThis indicates the
preferenbé‘yam enboys relative to-the other crop
enterprlses in the study area due LO its socio~
cultural importance.

" There was no evidence of the use of improved
cbcoyam“éultivar. Only thirteen percent used cocoyam
mlleEtt technloue to source plantlng material. Fljty
elght. p(lcent applied fertlllzer durlnﬁ the study. No
}pesticides or herbicide and.minimum tillage methods
were used-byfthe férmefﬁ in bocoyam production.
‘Information sbout innovations in agriculture was

received by farmerb mainly . Lhrough friends/relatlons

39ﬂ and redio 29% respectively.' Eighty~three perﬁent'
of the fertilizer used by fafmers-during the study were

bought at the ADP/Ministry of Agriculture, Isinweke..

fThe:pfoductionﬂmethod for cocoyam is predominantly

vtraditibnal¢ Land preparation, planting, weeding and
harvestiﬁéAwere done manually with the use of simple
farm tools. About 62% of the respondents planted
cocoyam. on smail mognds while twenty-four\percent
plunted on: ridges, Planting period for cocoyam lasts
'irom March to June. In cocoyam based mixture, two

” setts_are planted on the mound crest., Plant population

averaged 9351 stands per hectare, This
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melied plantlng at about 1,07mapart. Elght local
cultivars of cocoyam were identified. Multiplé'harvesting
tékés place in cocoyam farms from the fifth month of
nlawting especially in 001091532 species, C(ocondia

is popular fo]Lowed by Nwanyiakpj Akashi and Ede Uhie,

However, Akaohi and Lde Uhie are preferred because the
cormels are likened to yam in taste. The commonest
mulch material in use is palm frond. Generally, farm
operatioﬁs take place first in yam fieldé before
cassava and cocoyam in Thitte/Uboma.

Agricultural products cannot be conveniently
conveyed from point of production to the point of great
'demand Thi#fic because head porterage is the main
"convevance method used . by the farmers. Farm/homestead
was'the major point of sale of cocoyam in the study ares,
though fhis fetched the 1least amount. Average unit
pfice of(fresh cocoyam was N1.91 per kilogramme,.
Itinerant traders play a great role.in the distribution
of cocoyam in the stucdy area. Cocoyams are sold
mostly in an unprocessed form,

Only 5% procesged their cocoyam inte Achicha, 3% into

flour and 1,7% into‘chips. Corms and cormels are

stored in barns‘for 3-6 months before being used for
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consgmpﬁion, source of income or planting material.
Cocoyam ig consumed.in varlous forms such as boiling,
soup thickening@ roasted etc., Despite its nutritive
vqlue, it ranked third as a staple food in the study
area after cassava and yame ‘Consumption is the
most impartant use to whlch cocoyam 1s put.

Yield of cocoydm using improved technologies
was 6 h2t/ha° it was L.27t/ha using local technologies.
Differﬂnce in means test ‘showed a significant difference
in yield at 5% 1evel of probability,

Gross margin from using improved techniqgues was

' NS,O78.75 while it was N1604.4L9 per hectare for local

technoiagi{_as° Thg,nét‘rgﬁgrn for using improved and

‘local fechnqlogieé‘waé NS}DM}.B& and N1,569.58 per

hectare respectively. The Benefit-cost ratio was
1,70:1 for improved technologies and 1.24:1 for

local methnods. The implication is that every one

nalra invested in using improved and local technologies

in cocoyam production results to seventy kobo and

" twenty four kobo profit respectively, Also returns

.of Nh20532/month from the use of improved technologies

compares favourably with returns from noﬁ-agricultural

- sectors while those of local technologies gave %130,80/

month and do not compare favourably. These differnnces
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n feturﬁb must have. reaulted from the use of 1mproved
ncflcéé in 6206§;m7produc+ion.
Appllcation of improved technologies in cocoyam
roauctlon showed a Fi?nificant and positive impact
N cocoyamfyie"d'in the utudy area. The policy
,mpL1Cdtion is th,t 1f farmerb could adopt” the use:
hi 1mproved techninues in the cultivatlon of cocoyam,
here is thm nrobablilty of enjoying hlgher.return
Decay, pests. and diseases attack in storage or

1eLd are the major h;ndlcaps in cocoyam productlon

n the study.areaw

;2 Rocommﬁnddtiong

Thehé iS'tHeiﬁ@ed for'more research on the agronomic
ot(ntipl of cocoynm esocc1ally in the area of sdaptability
f lhe IOCﬂl cuLLivar to fertilizer dnd other improved
nputs.f Also res enrch into eliuminating or reducing
torage decay/rot should be encouraged by government
nd 115 agpncxes.x :

Aleldble resoarch iindlngs on the production,
torage, procgssing and uL¢LL%§Lion metliods of cocoyam
hould be brought to the knowledge of farmers for their
doption. There is alsu the need to eﬁlighten people
n the nutritive qualities of cocoyam as is currently

eing done to soyabean, a protein-rich loeonme
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" Cocoyam farmers should be encouraged to form viable

-cooperativesfﬁo enable them benefit from the several

government agencies in terms of input purchaseé at
reduced costs., ‘

Extensicon wdfkers Shouid be used in educating
farmers on the use of availéble research findings
stocked at the research stations, This means that they
sh@gld be proQ;ded with the right personnei and logistics
needed tc co?eﬁ aé‘many farmers as possible,

Finnlly, furthef work 1is needed on the eCOnométric

iniluence of ailoptable technologies on cocoyam yield,

leen Lhu yield: from 1mp*oved technlaueo of 6 u?t/hd'

and L., 27t/ha from locql tecnnioues as well as the
gross margin oL N59078 75 and N1,604.49 for using
improved dnd lOCdl Lechnolocriec respectively, one is
made to buy’ the 1dea of increasing cocoyam production
by Lhe upplication of improved techninues, But since
the crop - (Local culLivars) is not vet fully adapted to
the use pf imprpyed>tuchnolog1eg, it would 'need some
agronomic improvement before the crop could give its

full potentinl yleld .g
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DEPARTMENT OF AGRICULTURAL 1KCONOMICS

UNLVERSITY OF NIGERIA, NSUKKA

HKescarch Questionnailre

This research is on the "Fconomics of Cocoyam
Productidén by Smallholder Farmers in lhitte/Uboma
Local Goverunment Area of Imo State", You are required
to mark { /) where necessary. Short sentences can

he used where rngceéssarya
|

A, Farmer Characteristics .

1. Sex: Male [ 7 Female / /

20 é_&;e: 0 ® QO O B 0O QKO SHH DO SNSRI s o8 a0
30 Nun]ber‘ Of W:Lfe/(NiVCS & € a a @ £ 0 0 P & A A S P PO O OO NS S ABSSp

L.  Number of CHALATEI aasesensseoeancosonsscasenenna
5. NumbeQ §f Other dependents/relations oiesececosess
6. ‘Numbefwéf Yeafé in Farmiﬁgi..;o.,...........,Q.}.
7o | Number of Years S5pent in School oo...o‘.;..n,.,@a
81:_ Occupﬁtidn‘outside farming

1} Trading Zji:::7 (11) Teaching/Civil
iii) Fashion Designing /——'7 Service /



Types

Land

11)
iid)
iv)

138

and Sourcas of Inputs

"How did you acquire land for cultivation?

(a) Heritsnce /7 7 (b) Communal

y [
(¢) Purchase [7 (d) Lease —
(e) cire [T77  (£) Pledge [ 7

et e

How many farm fields do you own seceiscecesccona
what iS their totall size GOCOGOG“D.G.ICGQOI’GOOOO
Which land do you use most for growing

Cocoyam? (a) Compound/Neighbourhood Farm / 7.
.ﬂb) . Distsnt Farm [/ / (c) Swampy Farm / /

What are your reasons for using each

Compoundf Distant] Swampy - Land

a) The land is more
~sultable and fertile

B b);{R@duceé cost of
transpatation

c) Have easy access to
. the crops as need
arises

d) To remove it from
. the home to enable me
" have a better harvest

e) For effective and

efficient supervision

vi) Name the crops yoh found in your compound farms.

® 0.80 Q9250808080068 0600660606S 0800080666850 R8 066600080

@O0 BB E OO OB EL AL OO N HCNAOAHADS OO O DN NSNSDRNNr0O0e

B 20 G 0'OFBOA0 8606000060056 88586 0COC6 06060 ~8c3A86neocaros
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- ovil) Mention the crop mixtures you planted thls year

(i.e. number of crops in a farm).

a/‘ OO‘DU.GOO.E‘ﬂu‘“"ﬁ‘v.“ﬂ.@ﬂ‘ (tj) LR S I I I BT BB BB I A S B N B A )

C) 2O 00 8OO GG L PH e s aas00oe (d) -loaan.oooc'qvl.-o‘..{-I.

viii) How many fields and.hectares did you crop this year

lo.o..‘a‘QDE;OOHQC.oo000.0600‘.‘Qoooooacana.ooooo--.onoao
How did you allocate them Lo ¥Yam ocececerosscaonsennse
Cﬂlss&“{‘fa 0 6 08 -aga 6, e & 0 .COCOy"!m.. * o 6 aepo lRiCe ----- e » & o @

*
Ma.l-ze OOWD..O‘QGOOOUODQ.OOO.,‘ﬁ‘ﬂ..o.ll'b.nd“..l.l.’.

How did you allocsle land te the (ollowing crops
in the three years. (rank them 1 - 5)
1989

1990 1908

| "

COCOyam e mecdeecennses
Rice & 3 & 8D O 8 860 a2 8 B e 0

Yo

bos e 00 rpeos 00 ne s00 a0

. CaSS&V&({ s 0 8pmo0 0o e 00

P’iaize & a ¢ 00 06 20 60600000

6 0008 08020
®# 4 o 8 0 0 &4 8 a
0 » 0 8 AN o 0

4 805 008020

® 6 00 s p a9 efs

e 2 & 0 08 0 a0

5 e 0 000 00

¢ a s 00 0 ¢

® o0 0 808 00

© e n o a s e o e

|e. o s 86 00 00

L.abour

What type of labour did you use this year
a) Family /[ 7 (b) Hired / 7
g) Exchaﬁgg / / (d) Cooperatives

o

i

A



11)

111)

iv)

Land Clearing

"Harvesting

140
How many mandays did you use in

a)  Cocoyam' Farm sese-ces (D) Yam F£OTrmM ooveonnsos

C) C:V]SSa\,a fBl"m paooa’n.a (d) Maize fal"m ® o %90 80
in the past three years (1988—1990) including children.

1990 1989 1988
COCOyam ' ’ ® A S 5> e o0leoa s 0o [:] ‘.. .o P85 g e
Yan] ’ P ® & 0 0 85 46 0|20 0 2 ¢ & 0 0la s é & 0 A
Casaava O P
Ma ize B a8 o0 o 6 ¢ 0'c 0 a0 0 0 0 sls o e ¢ o0 [ ]

Rank the following cfops according to how you
allocate labour to them (1 is superior to I)

Yam hossccanmnsnosseccosans
Cassava ' ‘ e ecacseasasocececnnns
Maize Cesssscsssisrcossanaa
Cocoyam sascessscecssesossoace

How many labourers did:you employ (mandays)
in carryirg out the following duties in your farm

Operation | { Males l'emales Children

Mounding

Piantingg

Weeding

Fertilizer applic
appllcalion
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11)

111) .

i)

v)

vi)

vii)

Whaf'are yo@r main sources of funding

a) 'Private Savings /7 (b) Banks [ ___7 ‘

c) Moneylenders /7 (d) Friends/relations [ 7
How much did you receive as loan from the following |

sources, State amount repaid too.

FI‘j.endS/I'elatiOTIS o ® 8 &4 & 6 5 b 08 00 &8 Bank ® & 0 00 0000 0o o680
MOH@YlendeTS oa@nnosuoeaoo.uaooonouoamon-poonona.a-no-a

Isusu/Meeting UMUNNG sesceoecacooccesocnosonncnsconesas

How much did you pay each mAle seseesess sccesconccas
fema].e Q.ﬂﬂQvﬁﬁ.éaﬂﬁiﬂ‘b and Child ..‘..D'QDO..Q.‘I...U.
for the operation carried out.

Did you feed and pay the labourers? Yes / / No / 7/

How many times‘»,....ia.h....,a.....u.......,.........
How dd‘you pay exchange ancd cooperative labourers

a) Cash /"7 (b) Food & drinks /7 |
c¢) Drinks only /7 (d) Food only /[ 7
Indicate the amount you allocated.to the following
crOﬁs this farming seasona

Cocoyam seeceensocscoeas £ASSAVA secooscncansncasce
Maize .J;.bQQ.B..,...... Rice ....,,.......;....... .
Which.sourqe of funding do you like most q;.......o
Give reasons - ‘

) ﬁ;.;n..,,..;.n.............,.....,...r.,......;.

b) R R R PR R PP

C) MG 8 T OV OO ACDE SN0 AP O S GRS Q LA DA S DN O DA AL A B0 e ANt e



ia)
ii)

111)

Adoption of Innovations

Which of 1he fo]lowing have you used in your farm

in the past.two years.

a) Pesticide

b)‘,Pe t11lzer
c) Herbicide
d)- Improve Cocoyam .
e) Minisett Techninue

f) Use of Polyethene as mulch
material

Did you use minisett cocoyam this year? Yes [ [/ No /[ /-

No

LI I I
@ o a p a
A &0 o0
® &6 n o @

& Om o e

o me 0

¢t aonese

» 4 » 5 @ s o

06080080

9 0 68000

s o0 a0

ch did you know about the pyJJtence of adoptable

,.innovatlonq, Through

1) Triends/relations /[ 7 (2)

3) Radio sett /777 (L) Agric. Extension Agents [/

Waat quarntity of fertilizer did you buy from the
:.following sources this season.

'a) Ministry of Agriculture

b) Market/Dealers
c) qusu/meetlnF Umunne

What quantity did you apply to cocoyam Gebccsnncansaas

Tranaporiation, marketing, processing,

and utillration of uocoyam.

TV

[T

storage

,Wha1 means do. you use to convey your cocoyam

to the home/marao*”

a) - Head porterage [ 7 (b) Dicycle/wheel barrow / Z

c). Motor cycle /7 (d) Wotor Vehicle /7



043

11) what quantity of coccoyam did you sell and how much
was realised at the different points of sale.

Mérké% : Oty Kg Amount realised

Farm/homestead

Rural Markets

Urban Markets

111) 1In what forms did you market your cocoyam?
a) “Corms/Cormels / / (b) Chips / / (¢) Flour /[

iv) Into what forms do you process cocoyam?

a) . Achicha [ 7 (v) Flour [ 7 (c)‘Chip / /

v) State what usefs) do you put your cocoyam?Indicate

quantity too.

“uses Quentity (Kg)
Céﬁsumbtion o h i.; i cecenssessona
Seld - L M aesasescanes
Gifl’ |  eeeensecocnan
Festivals . | hesrraanaes
Stored ‘  eeesceeneaan

Me(j.iCine - Aeecso0c 060828

vli) How long do you store your corms and cormels before

dcnsumption, marketing and planting ceceseccccocscsnees



7o

1)

11)

111)

o)

nn

Harvestiig

#hat "aré ‘the harvest periods within the compound
and distant farms.

‘ Comgound Distang

Crop . , Start | Finish | Start F'inish

Yam

Cocoyam

Cag8ava

Maiz&_
Rice

Cropping Pattern

 How did you plant your cocoyam setts?

a) cut surface placed faced upward and covered /7
) Cut surface placed down wards / /

What part of cocoyam do you use most as planting

material (a) Corms /7 (b) Cormels /7T

~.¢) Stem cutting [/

Where dic¢ you store your cocoyam?

,éa) Barn}j{n 7 (b) Heaps under tree shade / /

¢) Dug pits [T 7 (d) Refrigerator /[ 7
e) Sprout_inhibitors / / '

How Zong did the crop stay in storage ......eoceceecone

Wﬁgt methods of land clearing did you use

’

a) Clearing using matchet /[~ 7

b) Burning and Clearing / /-

¢) Burning only /7 (d) Use of herbicides /7

‘e) " Use of tractor [/ /



vl Indlcate the implements you used

a) Hoe /T 77 (b).  Weeding hoe [/ 7

¢) WMatchets/Cutlasses /77 (d) Basin/Baskets /"7

vii)  How d1id you prepare the land for cocoyam?

a) Making small mounds / /
v). Big mounds /[ / (c) Ridges [/
d) Beds. [/ 7 (e) Nb tillage / /

£) Minimum tillage /7
Aﬁiii) What methods of weeding did you use,
a) Manual /7 (b) Herbicide [ 7
¢) Both [T |
ix) Did you apply farm yard manure? Yes /7 No /[ 7

x)  What periods of the year do you carry out the

following operations in your cocoyam farm (Tick /
dgainst the month). '

‘Operation Jan-March | April-June | July - | Oct. -
. Sept. | Dec,

" Land clearing

L3

N =
-

Mounding/Ridging 5 o
Pianting '

Mulching

Weeding

Harvesting

L3

~ O L& ow
&

Fertilizer

- application



1,6

;xi) What of yam (Tick /) against the month

oL - . Jan-March j April-June | July- | Oct.
[ Operation Sept | Dec.

Land clearing )

P Mounding/Ridging

Planting

g Mulching. -

Weeding

Harvasting .

Staking

i Fértilizer

application

‘x11)  what of your cassava farm.

Operations Jan-March { April -~ | July = Oct, =
" : June Sept Dec.

Land cleaving

Mounding/ | | |

‘Ridging

Planting

weed lng

.. .. Harvesting ]

Fertillzer

application

fxiii} During which.operation did you'need moat labour

.:.".aaOaaoe.oooancop'on.oa&aaoaaa.ooo.oann
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wiv)

xvip

xvi)

cxvil)

| evidd)

xix)

- xi)'

o .

107

‘N}’lﬂt _i.s Athe month? ® 6 2 40 0 ... ® o @ 50 8 o 08 00
What mulchfng moterial did you use?
a) Palm fronds [ f (b) Leaves [/ /

c) PolyeLhene mqterialv / /

Why mukch your cocoyam

2} To enhance sprouting [/ 7
}' " Cool the soil [/ 7
¢) Conserve Soil moisture / 7

}d) Control weed / 7

- Did you use cocoyam minisett technique in your
"planting? Yes / 7 No / 7
“What of improved cocoyam cultivar? Yes / / No /T 7

Hdw many times did you weed your cocoyam farm
befo]“e har"(es‘t’ © 0 08 OO P 0 6 8 8 A 8050 800 88 6D DS S S S 88 8o
What is the interval ITrom seseecncen O wuesencnaoses

and .f:rom .Dol.oqoto.o.o.;el. to & 8 0 6 8 8 00 6 H 84O OQE O OB

th“t do you think are Lhe problems inhibiting the
fiincreased production of cocoyam in your ares?

..a) Lack Of money to invest / /
. 1), High cost of labour [/ /7 |
. ¢) :Inadequate/non availability of agrochemicals / /

a) Poor transportation facilities [/ 7

'e) Diseases and pests /[ /

) 1Ineffective extension services /[ 7



1y0

g) Lack of resdy market for cocoyam / /
h) Lack of mechanised cocoyam planting systems / 7

e ————

1) ‘“Lack of government support for growing the

crop [T 7
5D Poqrﬁstorage facilities and quality of cocoyam [:::7
k) Lack of.processing facilities [/ 7 |

1) Non availability/insufficient planting materisls
’ ', by .
m) Soéfciﬁy of Jabour / 7

” n) Land tendre/lahd scarcity / 7

o) Rotting/decay at storage/field /7

Do Mention all the cocoyam cultivars you planted this
year oboe)oona.n'.aomnofx-‘oonaanaao.&aoa-.on.soa'-.oocaa

QPG PO E NSO B I EOOS PO AN ARG L QRO RO L DO OOOEBOCP OO DAL IO NLO SN D D

QUESTIONNAIRE SET 2

| 2
Yield Measurement of Sampled Farms (4LOm )

, Plant Age at | Farm | Time Time
Fleld Yield Population | Harvest | Size | Planted | Harvested -

N

A




APFENDIX 2
TEST FOR MULTICCLLINEARITY

a) Comparisons Between the r%ij and Rz.xyxg,'...; Xk

for pocled data,

Paifs'of
Variables

XﬁX2

X1X3
)C1 }{LL
X1X5
K1X6

| ,,,;(ZXI; .y

foXe -
KJXS

X¥g
%), X
%), Xg
X5Xg

o S0

0.L6LS -
0.41482
-0,06760
-0,1302}
0.70510

| -0.48818

 0,114983

0.56167

| +D.15819

0.08667
-0,00985

~0,21273

w0 14520
"‘Oa 1 7661

R

0.21573
0.,17208
0.,00457
0.01696
0.4L9717
0.05504.1
0.23832

0.02245
0.31547
0.0250
0.00751
0.000097
0.0L525
0.021112

0.03119

e
y

< 0,52168
- 0452168
< 0.52168
< 0.52168
& 0.52168
' 0.52168
< 0.52168

< 0.52168
< 0.521A8
< 0.52168
< 0.52168
< 0.52168
< 0.52168
< 0.52168
< 0.52168

R oX,],X2, e0 ey Xk



=
-

b) Comparisons betWeen the n&ij and Rj,xqu?, eeey XK -

" for improved techrologies use

Pairs of

Variables 13 r Y13 RiX_,l s Xy o s as Xk
34 X 0.,31912 0.1018L < 0.54105
Xy X4 0.12167 0.01480L < 0.51105
X1 %, 0.00L96 0.000025 < 0.54105
X4 Xg =0 08195 0.0072 < 0.5410%
Xy Xg 0.5603 0.3139 <0.54105
X5 Xq =04 15071 0.0239) < o.s’m 0%
XX, ~0,56281, 0.316789 < 054105
XpXg 0.17030 0.0290 < 0.,54105
X, X 0.51056 0.26067 < 0.54105
LSV 0.32060 0,10278); <0.5,4105
XX -0.03602°~  0.00130 < 0.54105 .
XqXg 0.07099 0,00501 < 0.54105
X, Xg ~0,20170 0,0407 < 0.54105
%), Xg ~0,.17351 0.03011 < 0.5410%
XgXg ~0,15920 0.0253h < 0.54105



N : ) - ’ . p -~
¢) Comparison hetween r%ﬁij and R;Xfxgw eooy XK

for local technologies use, .

Palrs of
Variables

XXy
X%,
X, Xg
X3Xﬁ
Xykg
X ¥g

Tl

‘“”'O 03u2,c; s

»O.u1225
0,32634
~0,0003),
0,26898
~0.32612

.r%&ij

0,11731

0,1700
0.1065
0.000
0,07235
0,106l

L2
Ryx1,X2, @ oag Xk :

< 0.2103
<0.2103
<0.2103

<0.2103
<0.2103
10,2103



. , Ve
LPPEIDIX 3 . , 2

MULTIZLY ZZ33Z35ICK RESULTS

Type of . _ 0 .
Erupation Censtant X, X5 74 \ Xh Xc Xg R Peal
N \| - AN o —
Linesr 1,953+ 0.002° - 0,003° 4+ 1,171 - 0,00002" 4+ 0,025°%  1,657° 0,522 9.63L
- (0.00085) (0.0291) {D.52,6)  (C.00019) (0.2281) (0D.7u:60)

teel 3.09 0,72 185 0at 0. 2,25 s

T C A N c P PP M —- . i
Seri-ioz | 2.4277 + 0,3632°% +0,7372°% 4+ 3,758,5 - 0,1006 ‘5,_ 125078 - 0,272 6.400

o (0.10065)  {0.7523) {1,559) (1.88231) .. (1.8357)

. tC‘?,'l 3‘61 1,70 2. 4 . 'G}DS: . 0.

Doabie Tof  0.9413 + 0,0556° 4 0.21978"5: 0,5156°° 4+ 0,291031°%  =0,L36 - 0,32 1.8
, : - (0.0202) {0.75075)  {5.3123)  (0.3773) - (0.3679)
teel - ' 2,75 t.6 1,65 0,056 1,19 Pocled Dzta
216+ 0,007 - 002555 ¢ 4,78 4 o.0000% 025 o 991° 0.5E 5.5
= (0.00075) (0.0h32)  (2.B9z)  {0.0004) .- (u.29>) ( 0.8153)
2.3 C.588 1,95 . D97 0.856 2.3
h.5%2 o+ 1,50 - 0,1008"S 4 e 208 L o.oNST soeo¥ . o 1.0
{0.18) {1.257) 2.v50) (L.26) (2.34) -
toal 3.3 0.080 2,07 o oJo2L 0.086
Doutle oz -2,2h . w 0,735° 40,085 o seodlS o260 o2z - 0,33 2.
(c.088)  (0.232) (0.,375)  (0.78¢) (0.43%3)
tzzl 2,68 0.37 1. 0.33 0.55

Improved Techn,




0N
\_'C;
)
L
RN
iy 15
of _
Key,
Type of eV
‘ype o . _ e IRYIR : Pl t /2
Nd -J,\..s p .
Ecuztion Constznt x2 X3‘““mwﬂ”ﬁa'xh. XS R F
) . 4 X £.05
\ _ y R .
Linesr 6.128  +  0.0235%5 L 0.5174%% - 0,0001%% - 028 o127 2.397
(0.0L15) (0.9%4) (0.00019) (0.353)
ezl 0.57 0,57 C.73 0,791
A 2,09
¢ - -~ NS ] Ns -, NS NS “
Semi-153 20.G975  + 0.5%5L -4 1,422 + 1,01 + 2365 0.1€98 2,547
(9.8485) (2.25) {(1.84) ©(2.55%)
tesl 0.652 0.63 1,01 0,93
- o Ns Ne NS g acaiis oo :
Doukle log hehh3 + 00,0223 + 0,5751 + 0,00017 - 0,0533 0.210 2,558
(0.0229)  {0.607h) {0.000hL) (0.05%) : ,

tesl _ 071 0386 099

Loczl technologies Date’

N.S = Not Significant Coefficient

©§ = Significant Coefficient at 5A leVel of probzbility

Figures in Parentneses are siardard errors of the coefficients
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