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. | ABSTRACT

~ The purpose of the study was to determine the economics of millet production under diﬁ‘erent
_'croppingsystems in -Bo'rno State of Nigeria. ‘The specific objectives were to identify the_so,ciO—v‘

' .economic characterlstics of the millet growing farmers; determine the resource use in the cropping
'sy'stems; determine t_he.relationship between socio-econ'omic variables and' agricultural outputs of .

', _the : l‘armers; determine A‘ diﬁ'erences in cost and returns among '_millet" crop mixtures; estimate

prodUction functions for millet cropping systems' .compare relative importance and resource use
- efﬁcrency of common resources used in mlllet crop mlxtures and identify the major techmcal and

socio- ~economic problems of the millet growing farmers.

Data for the study were collected usmg questionnaire a.nd mtervrew schedules administered

. to 180 farmers growmg mrllet in mrxtures Thrrty six (36) farmers were randomly selected from

.each of the stratum of the ﬁve major millet crop mrxtures grown in. the study area, namely,
' mrllet/sorghum | m1llet/cowpea mrllet/groundnut . mlllet/sorghum/cowpea _ and
g 'mrllet/sorghum/ groundnut . Analysis of data was ach1eved by means of simple descr1pt1ve statlst1cs

' gross margln analysrs multiple regression, analysis of variance (AN OVA) and ch1—square statistic ]

o

The major ﬁndmgs of the study 1nd1cate that educatronal level of the farmers, resident
household size and number of extension workers visits were the major socio-economic vanables
.whrch positively and significantly affected their outputs as 1ndlcated by the lmear regress1on model.
Age and farming experience' were inversely -related to output. Millet/cowpea‘ mixture was the most .
proﬁtable, tvith- gross margin of N20,68§.03. Food security ohjective;»however, was the major

- . reason for growing millet m mixtures.
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- The semi-log production function gave the best fit for the millet-based cropping systems.
Farm size was significant at 5% in all the cropping.systems, except millet/groundnut. ,Ei(cept for
millet/sorghum mixture, seed rate was found to be " significant in all theCrop mixtures. Fertilizer

 was insigniﬂcant at 5% in all the mixtures while labour was insignificant in millet/sorghum/ conea'

" and millet/sorghum/groundnut productlon A measure of the relative 1mportance of the resources

'm production shows that land ranked ﬁrst in all the mixtures except in millet/ groundnut where it
ranked second perhaps due to the extens1ve rather than 1nten51ve land use in peasant agnculture
: Companson of economlc efﬂcrency of resource use based on the ratio of the margmal value product

' .(MVP) and margmal factor cost (MF ) 1nd1cates that all the 1nputs were under-unhzed in all the

- croppmg- systems Millet/cowpea mixture had the hlghest return to scale (2 93) followed by ° ;

= -mlllet/groundnut mixture (2 92) both exhlbitmg 1ncreas1ng return to scale TlllS 1mp11es that 1%

increase in the set of inputs for millet/cowpea and millet/ groundnut mixtu_res Would increase outputj |
~b$’ 2.93 and 292 percent'respectively.' High cost _of inputs was ranked as .th_e most important |
_. .' | agronomic problem by 50% of the farmers. This was followed by lack of finance, soil infertility,
| drou'ght and erosion. Bas_ed on the'ﬁndings of the study, it was recommended that farm' support and

tractor of animal traction services aimed at supplying adequate inputs and labour should be rendered -

. ;to the farmers while the extension service should be revitalised to ensure more visits to them- The .

'use of orgamc manure to complement artificial fertihzer should be encouraged and dry planting

(sene) d1scouraged to reduce losses due to drought
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CHAPTER ONE

1.0 INTRODUCTION
1.1  Introduction
Nigeria is endowed with abundant physical and human resources necessary to provide
- ample food and eprrt. Ogungbile and Olukosi (1992) iﬁdicated that Nigeria is furtunate to have
-a substantial base of agricultural research infrastructure, ‘knowledge as well as resources, and
occupies a land mass of over 90 millibn hectares of which about 75 percent is sﬁitable for

agriculture.

Inspité lof the tremendous human and lénd rééov;lrces' in Nigeria, food Supply has contiﬁued
to fall beIoW demand level. Nigeria has been finding it difficult fo feed its pof)ulation without
recourse to massive iniportation of food (Fabiyi and Iddwu, 1991). Estimates of the per capita
food pfoduction index in grain equivalent by F o§d and Agricultural Organization (1992) and the
| Central Bénk' of Nigeﬁa (1992) separately and independently show that as at 1992, the average
Nigerian had less than 350 of grain eqil;;valént weight of food available to him for the year, if he
could afford to buy it. The food' imbott bill, for ins'taﬁc'e, increased from N15.7 biﬂion in 1987
to N375;3 billion in 1996, while the per capita caloric food intake showed a deficit of -11.3 and

-9.1 percents in the same years (Tables 1 and 2).



Estimated Output and Caloric Intake of Major Staple Crops in Nigeria: 1987-1992

Table 1.1:
Year Staple Crops ('000 kg) Per-
’ capita
Cassava  Maize Millet Rice ©~ Wheat  Yam caloric
intake
1987 na 1357 808 138 - 139 -4889 -11.3
1988 15540 5268 5136 2081 565 9132 -15.7 |
1989 17404 5008 4770 3303 554 9609  -11.3
1990 19043 | ‘5768 5136 2500 554 13624 -9'.'1- |
1991 20000 5810 4109 3185 455 16000 -9.1
1992 - 21320 5578 - 3986 3074 432 18578  -9.1

Source: Central Bank of Nigeria Economic and Financial Review Vol. 3 No. 2 June, 1993..

_Table 1.2:.  Values of Food and Total Imports in Nigeria: 1987 - 1996 (N' million)
Year Food* Total imports
1987 1704.2 15695.3
1988 1298.9 138313
1989 21788 30860.2
1990 3703.2 45717.9
1991 6622.0 89488.2
1992 137422 1431512
1993 21870.0 181924.1
1994 13364.8 087478

- 1995 34837.9 254701.6
1996 50156.5 375293.1

Source: Central Bank of Nigeria, 1994; Federal Ofﬁce of Stat1st1cs (FOS), Annual Abstract of
~ Statistics (AAS), 1997. In Phillip, D.O.A. (1997)
* Including animal and Vegetable Oils.
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Iri the past,. strategies adopted for realization of food policy objectives in Nigeria
emphasized mobilization of small-holders to adopt and utilize improved productive resources.
- Among the progi'ammes and projects designed to achieve this policy strategies include |
Operation Feed the Nation (OFN), National Accelerated Food P'roductionv Programme

(NAFPP), The Green Revolution and the Agricultural Development Programmes (ADPs).

To meet the food need of the rapidly growing population of Nigeria, however, .
increased production will have to come from overall increased yield per hectare. This can be
achieved not only through the use of productive resources, but also mixed cropping of the

major food crops in Nigeria. One of such major food crops is the pearl millet.

1.2  Economic Importance of Millet |
- The pearl millet is an important staple foocl crop ecross-sub-sahara Aﬁica .and ‘
consumeti by 75 percent in northern Nigeria. In the northern Guinea Sevamia and Sudé.ﬁ .
Zones, it is second to sorghum, but supercedes sorghum in Sahel region (Nwasike et al.,
1 982). Of the 14-million_hectares grown in West Africe, Nigeria (28%) is tl1e largest
producer, while the country’s output represents 31% of the African output of the crop
_ (Spencer et al., 1987). The output of millet m Nigeria was estimated at 5.136 million tones
~in 199(l, but decieased to ‘3.98§'million tones in 1992 (CBN, 1993). Also, the total demaods*
for millet in Nigeria in 1997 and the year 2000 have\been projected as 6.454 and .7.454
million tones respectivel}i (Table 13) This is against the actual production of 5.90 million

tones in 1997 and projected production of 5.96 million tones in 1999 (FAO, 1999).
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Table 1.3: Projected Demand for Millet in Nigeria: 1985-2000 (‘000 metric tdnnes).

Human Industrial Seed ,
Consumption Requirement Requirement Wasted Total

Year per annum - P Requirement
1985 4,068 511 .64 _ 142 4,785
1987 4315 526 68 151 5,076
1989 4,578 . 575 72 161 5,385
1991 4,'857 610 76 171 5,713
11993 5,153 647 81 180 6,061
1995 5,466 686 86 192 6,430
1997 5,799 728 91 204 6,822
2000 6,337 . 795 - 99 223 7,454
Source: Wadiri, B.B. and 1.O. Fatoba (1992).

Millet is usc_ed in preparation of \;adéfies.of local dishes sﬁch as msg.(millet cake),
| tuwo (foofoo), kunu (pap), fura and dankwali (sweets) (iheanacho and Amos, 1996). It can
“also be boiled as rice. The straw is important building material for granaries and as fencing
materials in areas where millet.is the staple food. It is also used as livestock feed, especially
during' the dry season. Industrially, millet is used in preparation of alcoholic -and non-
- alcoholic beverages, sour and Op'éque beers, fermented and unfermented bregd and snack

foods (Rooney and McDonough, '1987; Subramanian and Jambunathan, 1980; Peftet'l,. 1983).

Sorghum and millet constitute the major food base of Sokoto, Kebbi, Katsina, Kano,
Jigawa, Borno, Yobe, Bauchi, Kaduna and Plateau States of Nigeria to the tune of 80-90%

of the total food need of 50 million people (Wudiri and Fatoba, 1992). Analysis of nutritive
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value of 180 in-bred lines of pearl millet grown at the same time in a»moderately fertile soil
showed protein content ranging from 8.8 to 20.9 percent, with a mean of 16% (Burton et al.,
1972). According to Teriba ( 1994), millet is a crop that is grown where no other cereali can

consistently produce harvest on sandy, infertile soils, where rainfall is low and erratic.

Inter-croppmg is the dominant cropping system for millet among the small-holders
in the drought prone semi-arid tropics of West Africa, and covers 75% of the cultivated area
| in the region (Steiner, 1974). In northern Nigera, Norman (1974) recorded 156 different:
aseociations of crops with 40% of the areas 'deyot'ed to 2-crops mixtures such as

millet/sorghum and mille't/cowpeai

1.3 Problem Statement
Miilet production and intercropping research are abundant (N orman,. 1977, Baker, :
_ 1980; Fussel and Serani, 1985; Natare and Williams, 1992; and Baidu-Forson, 1994), yet the
. aggregate food eupply in Nigeria has remained deficit. For example, while Nigeria’s
population grows at an average annual rate of about 3%, total food production in Nigeria rises
by no more than 1.5% per annum on the average (United Natlons 1987 World Bank, 1990)
Th1s means that at the present level of productron the food productlon gap might contmue

to wrden with time, if unchecked

Several factors have been identified as the causes of the food shortage problem in

Nigeria. Some of these are natural disasters such as drought or flood; high population growth
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rate; inefficiency in the use of available farm resources and wrong choice of enterprise

combination or cropping systems among others. Of these problems, inefficiency in the use

- of available resources and choice of enterprise combination and cropping system constitute

-the.major constraints to increased food production in Nigeria (Ogunfowora et al., 1994;

Mijindadi, 1980; Okorji and Obiechina, 1985). It is on this basis that this study was aimed

‘at examining the economics of millet production under different crop mixtures in Borno State

towards ‘increasin_'g the level of aggregate food supply in Nigeria, to solve the food deficit

iL.

iil.

- v

~ problem. |

. The questions which the study was intended to provide answers to were:-

What are the millet-based cropping systems in the study area, and the socio-economic

characteristics of the millet growing farmers? -

Do the socio-economic characteristics of the farmers affect their agricultural
productivity?
Are there differences in relative importance and resource use efficiency for common

resources used in millet mixtures?

Are there differences in profitability among the different millet cropping systems?

" What are the major agronomic and socio-economic problems of the millet growing

farmers?

‘1.4 Obijectives of the Study

The main objectivé of the study is to compare economics of millet production of

different crop mixtures in Borno State of Nigeria.
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iv.

vi. -

in

Vi

il.

iv.

- The specific objectives were to:

identify the socio-economic characteristics of the farmers. growing millet mixtures;
examine resource use in the cropping systems;

determine the relationship between socio-economic variables and agricultural outputs

‘of the farmers growing millet mixtures; .

“determine the differences in costs and returns among millet crop mixtures;

estimate production function for millet-based cropping systems;
compare relative importance and resource use efficiency for common resources used
millet crop mixtures; and,

identify the major technical and socio-economic problems of the millet farmers. |

1.5  Hypotheses

The foliowing hypotheses were postulated for testing:

There is no relationship between the socio-economic characteristics of the farmers and

the value of farm output of millet-based systems;

Thefe is no difference in —proﬁtability among the millet-based mixtures.
There is 1o relationship betWeén the Qutput énd inputs used in production. :
The resources are not efficiently utilized. _

There is no relationship between farm size and millet-based cropping systems.

1.6 Justification of the Study

Despite the popularity of millet crop mixtures in northern Nigeria and West Africa in
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| general, there was more emphasis on developing solé crop technologies rather than.mixtures,
while research endeavours were mostly centered on sole cropping. There has been a long-
standing tendency to associate progressive agriculture with sble cropping (Norman, 1974).

Additionally, the major focus in millet research for both.‘sole and mixtures has‘ 'reﬁlained L
studies on the effects of such agronomic factors as variety, Vdensit-y and geometry; planting - |
 dates, harvésting datgs and added fertility oﬁ total Al.)roc.h’lc‘:tiifity or physical yield (Nwasike and
Egharevba, 1981;. Singh, 1987, Natgre and Williams, 1992 and Aﬂholder,' 1995). Little or
_ nd studies exiét, éspecially in Borno State, where over 70% of the arable land is devoted to
* millet ‘production, to compﬁre millet crop ﬁﬁxturés bﬁsed on eéonomic and SO§ia1 |
considérations such as associated costs and returhs, and efficiency of resource use.. There is

. need fora bridge in the millet research gap.

Seqond, 'éco‘nomists ére of the view_' that in;t_h'e face of ri_sk and unce_rtainfy, vsmall-
‘holder farmers should consciously . select crop combinations that facilitate sufficient food and
~ income fpr the family’s need. This situation was described by Simon (1955) and Cyeft and :
‘March (1968) as a “Survival algorithm”. In allocating their resources, however, Nerlove .
(1988) _has shown that farmers are finely attuned to mérginal costs and returns. 'fhus, farmers |
take into consideration _their production goals as well as qssociéted costs and returns in
arriving. at crop combination apd resc_iurce_allocation. Millet inter-croppings are .dréady
' 'cloéély éssociafed with most farmers in Nigeria, énd B'o'rno State in particular. Ther_é should, . -  -
o thgréfore, be little difficulty in stimulating small-holder farmers into training and'accepting

millet crop mixtures based on well-validated research findings for increased productivity and
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profit maximization. This study provides information for research design and extension
messages aimed at urging small-holder farmers to addpf millet c‘r'op mixtures that are cost
effective, efficient in resource use, and one that ensures increase in aggregate yield per
hectare. It provides the current information that would guide millet growers in decision
making regarding crop mixtures to adopt, the government in formulating relevant policies -
towards the solution to food crisis in Nigeria. The uniqueness of the study lies in the use of

production function for analysis of crop mixtures.
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CHAPTER TWO
2.1 Aémmf_m

In Nigeria, three varieties of millet are distinguishable based on maturity date and
- method of planting. These include gero, maiwa and dauro (Ajayi and Lé,be, 1990). Gero is
early maturing and the most widely spread, being cuitivated in the southern Guinea, northern
Guinea, Sudan and Sah¢l savanna ecological zones. Maiwa and dauro millets are late -
maturing. Maiwa is mostly grown in the~ southern and northern Guinea Savanna areas, Whﬂe
| dauro, the transpa;ent millet, is grO\;vn in the Souther'n Guinea Savanna in the altiti;de afeas
"~ of] ds Plateau, where it is a very iniporta‘nt part of the 'crbpping system. Only the gero and
maiwa are grown 1n Borno State.” Maiwa i§ grown in the Southern and gero in fhe Northern

~ parts of the State.” Both forms of millet are late-maturing. |

’ The gero is the most extensively grbwn fornnl. of millet in Nigeria. It is coMoﬂy
Igrowh in the loﬁv-rainfaﬂ Sahel zone, Sokoto, Bbrno and Katsina States. With the first rains,
| the field is pfepared oﬁe_n manually, into broad beds and 'furro_ws at 50 to 100cm apart Aﬁoﬁt
_k -’1(')_-2.5 séeds are dibbled in each hill»Spaced at 50 to 100cm apart. After 3-5 weeks;_ the 'cr,op‘ a

s thinned to 3-7 seedlings in each hill,

The maiwa millet is strongly photo-period sensitive, late-maturing, prodﬁces long
heads, and often grown mixed with sorghum (Appa Rao et al., 1994). It is grown in

relatively high rainfall areas in heavy soils. Maiwa, like gero, is directly planted in the field -
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where 5-20 seeds are dibbled in each hill. .Often gap filling is done after removing tlie excess .

* seedlings from adjacent hills. In some areas, an early maturing maize is planted with the first
rains and after harvesting maize, maiwa and cowpea are planted in August. | The maiwa form

matures late and plants grow to over 3 metres tall.

~ The pearl millet is usually inte'r—croppeci with a variety of cropis. Around .Zaria, for

instance, 24 crops were observed in 174 combinations. However, groiindnut, sorghum and

“cowpea are the most common inter-crops (Nwasike et al., 1982).  Yield obtained by farmei's .
_ canbe iiicreased'under gbod management condition and by the use of fertilizers at :opiimilm '

usé of 13kg Nha and 12kg P,0;ha (Goldsworthy, 1965).

‘The mo:s’i serious di;ease of millet is downy mildew, which is reslioxisible for
approximately 8% yield losses annually (Sleva‘iaji, 1978). Other major di’séase of milletl'
include ergot and smut. Ergot is generally restricted to ih'e wettei millet giowiné areas and
* the disease is riot yet of économic Signiﬁcance. The disease is characterized by the pfeééilce
of éinail droplets of pin»kish‘ suéary fluid '(hon'e}i dew) on the spikelets. As 'th_e.' dise'asel ) ,
< piog’resses these drbplets become thicker and ¢Oaleasci3 to form sticky dark patchesb oii the ear. 1
' Sinut develops under conditions of high atmospheric humidity when flowers aré replace(i by |
dark green smut sori. Some measurés of con’irpl of stem borers disease has been achieveii

.~ with the chemical furadan when applied as granules at sowing.
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The three major insect pests of millet in Nigeria are stem borer, millet grain midge and
“Bishop birds, cauéing the greatest total loss of grain. Use of pest and disease resistant millet

varieties is usually recommended.

2.2 Miilet Sole Versus Mixed Cl;opping Systems )

Inter-cropping, the grovs}ing of two or more crops s;timultaﬁeously in the same ﬁeid h .
is the domipant crépping system used by small—holder .fa.m'l__ers in the drought prone, Sémi;aﬁd
trdpics of West Africa. It covers 75% of the cultivated areas in the region (Steiner, 1994).
In northern Nigeﬁa, :Norman (1974) recorded 156 different associations of crops with 40%
- of the areas devdted to 2-crop mixtures such as millet with sorghum and millet with cowpeas. ‘
Also,_Nwasike and Egbgrevba (1981) found out that a large proportion of millet in Nigeria

is mixed with crops like sorghum, cowpea, and groundnut, while 30% are grown soleinthe .

~ Sudan and Sahel zones.

Until recent, agricultural researches, however, have been largely confined ‘to
.improving sole crol-). performance through ihcreased population, see.d>rate, seed depth and »A
planting date: Despite a lot of extension activities to recommend sole cropping, however,
: a large propoffion of the land in some parts of thé_ country are devoted to mixedl cropping.

(Abalu, 1976; Ogungbile et al, 1991).

The yield advantage of millet inter-croppings. over the sole has remained fopical.

Fussel and Serafini (1985) indicated that inter-cropping systems in West Aftica asa whole, -
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have yield advantages over the component érops grown as- sole crops. They observed that
- 'whilé yield advantage of 20-30% are the most common, total yield zidvgntages range from 10-
100% for common. cereal/legume associations such as millet/cowpea, sofghum/cowpe%
cereal/groundnut | and cereal/cereail associations like maize/millet, maize/sorghum and

' millet/éorghum.

o Comparing prodUctivity' of millet-based cropping systems for dnsta.ble environment, |
‘Baidu-Ferson (1994) observed that millet yields were generally 50% lower than typical oﬁ-
» lsta‘tion yield. He, hbwever, atfributéd this to an attempt to mimic c;o'p.' pr_otecﬁon (.:'onditi(')ns. '

| ;)f ‘farmer ﬁelds, Where there is mlmmal br né c'rop pro';ection. In a similar study in WeSt :

Africa, however, Baker (1980) found no difference between the yield stability of inter-crops
. o{fer sole crops iﬁ northern Nigeria. Nonetheless_, when he compared the probaf)ilities of
failure, based on disaster level of income, inter;crOpping systems Were found to be more

| stable.

In additiog to high ove.rall- p’roductivity'resulting from inter-cropping, Harwbo’d (1979) ; ,
o ﬁa’s stressed other objectives that could be achieved. -These include high labour productivity,
‘weed control, control of insect pests and diseases, soil nutﬁent use efficiency, insurance
against adverse agro-climatic conditioﬁs, and minimum tillage requirement for long-duration
'ihter-crobs during growing period. Accordirllg‘ to Baker (1979), mixing a shérte’r séasbn_,
millet .with sorghu'm not only allows a second gr_ain-harvesf but also reduces Water stress on |

the sorghum during grain maturation by halving the total crop density.
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’ -Norman‘ (1977) summarized the four principal reasons for ihter—cropping as '(i)
tradition; (ii) the need for security; (iii) the need to maximize the return from a factor ,which
is most limiting, such as labour, and; (iv) the beneficial effect of legumes on other crops.
Abalu (1977) concluded that farmers of northern Nigeria use inter-cropping to divefsify

activities and as an insurance against biological and economic risks.

2.3 Farm Br’ofitabilig Analysis

Cost-return analysis usually forms the basis for farm proﬁtability analysis. This |
_ ) . : .

involves itemizing the costs and returns of production , and using them to arrive at such.

estimates as the return to one unit of the‘resources used, the gros.s margin, aé wel] as the grbss
and net returns. In some insténces? these values are subjected to tests of statistical
significance to verify differences between them. According to Libero (1977), monetafy unifs
Should be used as basis for measuring all inputs and outputs in cost and returns aﬁalysis for -

. cropping systems.

Goméz (,1 975)_ developed a farm level model to evaluate alternative cropping ‘mixtures
and patterns. These include: .( i) .proﬁtabi.lity measured as the differeﬁce between value of
yieid aﬁd cost of production; and; (ii) net return defined as the difference between vaiue of
. yield and cash iﬁput cosf, including hired labour. In choosing economic igdi_cators dn' thev
basis of production factors éﬂ‘ecteﬂ by potentiai innovation, Werner (1993) suggésted the use h '
- of (1) the the gfoSs margin and retﬁrns to variable costs, where only capital is aﬁ’ééted; (i)

yield/labour ratio, where only labour is affected; and, (iii) 'gross margin, return to variable
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costs and monetary returns to labour, where capital and labour are affected.

.The major problems associated Wi_th.costércturn analysis as basis for profitability
assess_inent are: (i) it does not indicate the relative importance of ench of the. resources in‘
p;oduciion; and, (ii) it is location cound and specific in appliCability due to use of money as .
the common unit of measufemeni and the prevailing price for the estimates. Inspite of the
limitations, cost-rcturn analysis is a useful tool in enterprise comparison and in indicating a
profitable pattern of aggregate input use. This method was used by Olagoke (1991) in
| Anambra State, Osifo and Anthonio (1970) in Western Nigeria, and Nweke and Winch (1980)

in South-eastern Nigeria.

2.4  Farmers and Production Goals
Orthodox production economic theory begins with the assumption of the existence of

pure competition, which rests on the atomicity of buyers and sellers, the freedom of entry and .

exit, and homogeneity of product from the sellers and buyer‘s view points. It conte':nd'edvt»hat

,ihe entrepfeneur’s motive for producing nny given picciuct is that cf attainment of maximum
profit while the consumer’s or buyers motivc for purchasing is that of inaximizing utilitsr

(Olayide and Heady, 1982).

There is no unanimity among small-scale farmers themselves, however, on what the -
goals of production are, what they ought to be or how they are to be attained. According to

Harwood (1979), the fundamental goal of assuring enough food for the community and for
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the individual family is common to farmers in all rural societieé. Beyond méeting basic food
needs, he ébsewed, the goals of families and societies become individual. He pointed out that
farmers are utility maximizers and purposive in making decisions, and at extremely low
SubsistenCé levels understandably tend to think more in terms of immediate returns and less
in terms of future consequencies. In a study by Smith and Capstick (1976), fafmers ranked
the following goals in order of importance:. stay in business, stabilize ‘income, increase
efficiency and production, provide a college education, increase time off, increase net-worth, -

and increase farm size.

Olayide et al. (1982), however, contended that the two motives of eritefprises in
peasant.productic.)n are: (i) tﬁat ofa fami}y unit ;tri{fipn_g to satisfy its consumption:de.mélllds |
with giveﬁI levels of resources (lébour and te(;hnology); (ii) that of a miniature _busineséman
or entreprenuer in a partially monetized market economy. These two goals, he indiéated,

-amount to sayiné that the peasant farmer, although producing primarily fof family
consumption, often produces a marketable surplﬁs of his particular broduct, so long as the
market value is higher than his cost of production. Thi_s‘ tendency was earlier confirmed by
Schultz (1964) in his analysis of pfoduction responses of peasant small-holders in Afr’ipa, as
weﬂ as.the rapidity with which these farmers increased their production of cash cropsl such

as cocoa, rubber, cotton, coffee etc.

Although profit maximization and food security are the essential ingredients of the

multiple goal objective of small-scale farmers, profit maximization alone has continued to be
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used as the closest approximation of production behaviour of the farmers This is due to the

difficulty in operat1onahzmg multlple goal objectlve and the ease of subjectlng proﬁt

maximization to mathematical mampulatr__on.

25 m_mmgmry_mm

N Farmers attitude towards risk and uncertainty is one of the maj or factors which'affect
production -d_ecisions with respect to | cropping patterns, cropping systems and _use of
technology. Olayide (1982) described risk as variability or outcomes which are measurable o
in an empiricalt or‘quantitative sense, while uncertainty is an outcome whose probability
- .cannot be establi‘shedin an empirical or quantitative manner. He identified the major sources
of uncertainty 1n agriculture as price, technical or yield; technological and socio-legal
uncertainﬁes. .He pointed out that pure risks need not have an impact of serious nature. asto
aﬁ;ect ‘decision making and/or farm resources, since it involves near-complete kndwledge of
the mean and modal outcome range and dlspers1on of outcomes. Losses and gams u/hich
are due to risk phenomena, be opined, can be 1ncorporated into the firms schedule and 1mpact
on dec1s1on makmg considerably reduced or nullified. He suggested measures such as- '
diversiﬁcaﬁOn, multipe or mixed cropping; and multite or scattered and non-contiguous farm
~ plots as means of minimizing variability or bearing on‘ future plans, yields, prices and net

_income.
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Phillip- (1980) observed that uncertamty about yield arises because some 1nput
variables are not ‘under the decrs1on maker’s control and their levels of utlhzatlon are not
known at the time decisions have to be made‘concermng the level of the controlled inputs.
Farmers, he pointed out, are known to differ in their risk preferences. and proﬁtability‘

judgements, and these in turn influence the level at which a given input is used.

* Comparing technology options' on the basi{si of ris_k, Idachaba (‘1993); .identiﬁed :
pro_duction and income risks as relevant, and are related to yield risk.  Yield risk, he
indicated, lconsists of risk created by a trend toward genetic umforrnity' resulting to rncreased‘ L
' 'vnlne'rab.ilityto diseaee epidemics, risk by errors ooonring during“the transition from old to
new agronomic praotices, and risk _aﬁsing from fluctuations in the supply and distribution of
. seeds, fertilizers,.pe'sticidesl and tractor services. The more responaive new varieties are‘_to |
fertili_zer and rnore dependent they‘ are on p'esticide..application, the more yield vary and the . -
more risk ‘farmers face, as the availability of these inputs changes from year to year. He
observed that small—sca.le farmers employ practice of inter-cropping and adoptron of modern

input on a hmrted scale as rrsk-mrmmlzmg strategres

The attitude of farmers towa‘rds risk differs and affects their production decision. '
'~ ,Studres (Muscardr and DeJanvry, 1977; Dillon and Scandizzo, 1978 Brngwanger 1980 and
A Oglethorpe 1994) have shown that the nsk-averse farmer Who adopts a utllrty maxrmlzmg

farm' plan, will produc_e at a level of mtensrty srgmﬁcantly lower than that Whlch would. be
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adopted under profit maximizing. For such farmers, they observed, only minor reductions in

expected income, at sub-optimal profit levels, can greatly reduce income variance.

2.6  Resource Use and Allocative Efficiency
One of the strategies for increasing agricultural producti?ity is a combiﬁation of *
o measures designed to incréase fhe levéi of farm re'sbur:qe_s, as Well a$ méke_ efficient .1:1'se‘ of the
resourceg ."already coMtted to the farm séctor. The degree »o_f efficiency with vs}hich‘
regourcés are used on farm depen’ds.o'n alarge nﬁmber of interacting facto:rs constitutihg an
- agricultural sys,terln, and may be internal b; external to the farm. A meaéure of éfﬁcienéy
whic_h‘avoids the problems associated with tfaditiéﬁal average productive meaSufes, was first
introAduce'dl t.)y'»Earrelv_(l957). He introdﬁced the dis_tinctidn between (iﬁ)efﬁciency and
alibcative' ‘(in).eﬁicicfncy.. He observed that technical ineﬁiciency arises when _le_Sé than
' max1mum output is>obtai1.1ed from a given bundle of factors and allocative ineﬂicienéy #rjées :
when factors are used in proportions is;hich dd not lead to .profit maximization. Ef.ﬁéient use
and allo,caﬁon of reséurce thus, implies that a redistribution 6r re-allocation of resource to

 further increase output or use less of the input to produce the same output is impossible.

B - Farrel’s early work on efﬁcienéy has fémained topical. Kirzner (1979) pointed out
. that efficiency has meaning only when goals have been defined. Aléq, Pasoﬁr (198-1) argued

. that pe;férmaﬂce‘ standards derived by assunljng profit maximization shoﬁld not be ﬁs_ed to
| measure the peﬁommce 6f‘ economic agenté whose objective func;cions involve elements

other thari profit. According to Russell and Youhg (1983), inefﬁéiency is due'solely, to our
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| inability to measure inputs, or inaccqfate m_easuremént ofv land and labour due to. ignoring o
qu,aiity diﬂ'ereﬂces, and would diséppearu should proper ‘measures be used. The notion of |
inefficiency, they suggested, is relevant only within the narrow confines of fhe perfectly'
competitive equil’ibrium and hence irrelevant tb analyzing real work vpr.oblems. Tisdell
(1983)‘ indicated that the traditional ecdnémip 'théo'ry of the behaviour of small farms is .
médéléd to a large extént on the économic theory of purely cqmpetitive ﬁrms. This theory,
~ he pbinted out, assumes that an ihdividual firm can buy, if it wishes, a virtually unlimited :
supply of any resource at the prevailing market price of the reéource, | and in particulét, that ,tile
firm _facés no supply restﬁcfcidns in-hi‘ring the amougt of respurceé that frmximizeé ;_1ts ‘pr‘oﬁt. o
. He regreftéci that farmérs in -developipg éouﬁtﬁes, often ﬁnd that ﬁinds available to tﬁeﬁl fdr» .
_buyiﬁg ihputs are_iimited, and th1s restricts their ability to buy inputs such ﬁs fertilizér. i Th1s
- means that avaﬂabie supply of an input at the farm level is less than that required to maximize

profit or the surplus.

A pumber of suggestions héve been made on how to‘ ﬁleasqre fhe re_latfve gﬂiéieﬁéy

o of diﬂ’ef_ent group of farms or in—puts. Jabbaf (1977) suggested that tenﬁral c1a§siﬁ¢a_tic_>n is o
' ihoré apropriate thah size cl‘assiﬁcatidn: on vth'e b_asis of land or any other siﬁgle inpﬁt' Eategory,

- in ﬁaeasurihg rglative efficiency of different groups of farms. Brinkman and Gellner (1977) |

‘pointed out that the rate of return of reéources in agriculture presents the earnings per unit ;S.f '
' r'ésourcev (Labour, management, c_aﬁtal and llan.d),i rather than the Levél of totél »'earning.s..

They' suggested that compafisioné of rates of réturﬂ to various resources in diﬁ‘erent sectors

should be used to provide a measure of relative efficiency of resource use, and can be used
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to determine whether farmers are underpaid. blukosi and Erhabor (198 8), however,
" indicated that among the measures of eﬂiciency there is none that could be described asthe -
best, as the most' appropriate measure depends‘ on the type of farm and the most important
factor of production. If labour is the most important factor of pro duction, for instance, labour o

efficiency can be measured.

On resource allocative efficiency, Nerlove (1988) pointed out that rn' allocating their
own tinle along With material goods within the‘ domain of the households, farrners are timelyv.
attuned to marginal costs and returns. . Allocatlve efﬁcrency is determmed by calculatmg the
ratio of the margrnal value product (MVP) to the Marginal Factor Cost (MFC) (01ukos1 and |

| Ogungbrle, 1989). The MVP is calculated from the respective regressmn coemcre_nt using
the appropnate formular dependmg on' the lead equatlon or ﬁmctronal form whlle the market' '
price of one unit of the input concerned is the MFC. A ratio of 1 0 is interpreted to mean‘v
Aeconomlc optrmum allocative efficiency, while a ratio less than 1.0 1mp11es that the input is
. bemg over-used When the ratlo is greater than 1.0, it means the mput is under-used Heady
(l 948) suggested that we compare the MVP of each resource (as worked out at the geometnc.‘ '
mean) with 1ts.correspond1ng pnce and test the drﬁ‘erence statistically for -srgmﬁcance with

the help of t-test.

The MVP and MFC or price of input approach to resource allocative efficiency has
'been cntlclzed by Rudra (1973) He 1nd1cated that the use of the market price to compare‘

with the average. MVP dlrectly 1mphes that a sectron of the farmer is over-using resources '
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~ while the bther is under-using it. In cAJ.ther.wc.)rdé,‘ évéry indi\?idual farmer is inefficient. _
| Singh (1975), however, pointed out that inspite.of this and other limitatio‘ns.of this appr'oach,.
it providés a us_efﬁl guide in deciding whether or not the level of agricultural production. in
a given énvironment could be' proﬁtably iﬁcre.aséd'by making adjustment in the péttem_‘of o
reséufée allocation. The approaci} was used by Reedway' (1976) and Mijindadi.aﬁd Nérman :

(1982). o

Relating efﬁcienéy of resoﬁrbe qlloé.atién t§ the farmer’s production go.éls, th
(1992) observed that where the profit maximization and household approaches have applied
to sn-xall_-scale. ag;icﬁlture, the reSultS ﬁave almost alwéys been at odds with eagh othef. :
i N Measures‘ of f@ers’ performance based on the_ pfoﬁt maximization'_épproach, he ﬁotéd, ,
invariably 1eads to co.nclu'sionsl that smallfscale far,fners ?.llocate resources iﬂeﬁiciently and |
that thesr é.re lazy and irrational decisidn‘-maker’s. On th_‘e othet hand, lﬁeasures based on thé .
hoﬁsehold ,obj.ective.s approach.léadé io the conclﬁsion that farmers. aliocated 'resdpfcés

" efficiently according to their subjective jildgement of future outcome.

2.7 Produ'c_tion Function Analysis
Peructioh function explains the physic'alvrelationship between one or more inputs or -
' factqrs',‘and the output obtained from vthe'm. It l_ielps in the estimation of the marginal =

produCtivity of produc_five inputs and their use efficiency- in production process.

The units to adopt in expressing the input-ou_fput relationship, and the cﬁtéria for
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selection of functional forms have always been a subject of controversy among researchers.

This is because most of the input and output variables are often heterogeneous in nature with

no common physical unit of measurement_. Heady and Dillon (1961) suggested some form

of aggregation and measurement in value terms for- computational convenience. ‘Three maj or

approaches to this idea of aggregation commonly reported in 11terature are use of money, use

' ~of caloric equ1va1ent and use of grain equ1va1ent Output from mixed croppmg and farmmg |

enterprrses as well as mput of heterogemus'capital items are expressed n monetary terms

(Fhm and Zuckerman, 1979, Mrjmdadi 1980; Russell and Young, 1983). The hmrtatlon of

| _th1s method is that the results obtamed cannot be easﬂy generahzed since they apply strictly :

~ to the partrcular pnce regime on which they Were based (Heady and Drllon 1961). The

- conversron factors provided by FAO (1964) have been widely used for caloric equlvalent

| This method has been cntlcrzed by Upton- (1973) on the main basrs that it has hmited' '
applicability having excluded such agricultural products as cotton, rubber and jute which have -
no nutritive value. He noted that unlike the caloric equivalent method which is limite'dto

- »-tho.se agiicultural'products that have caloric values, the grain. equivalent rnethod has ‘ .

- :conversion' factors for all the major agriculturai products, land rents and even transport costs

in terms of grain equivalents. The conversion factors for grain equivalent most commonly |

 used are well docl_imented by Clark and Haswell (1970).

On criteria for selection of functlonal form, Heady and Dillon (1961) outlined some

useful prmcrples that could gulde in the selection of the appropnate functional forms as:
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(i) the consistency of the chosen function with the study objectives;
(i) - knowledge of the relationship that exists between variables;

(i) © a consideration of the existing theories of the science involved.

_V Ml]mdadr (1980) reviewed the guiding, principles as outlined by Heady and Dillon (1961) and' -
| _concluded that the quadratrc square root, Cobb-Douglas and transcendental forms are the

most appropriate forms for. Nigerian traditional agrrculture.

Desprte all a prio theoretlcal and practrcal cons1deratrons however Griffin et al o

(1987) have pomted out that the researcher may never be able to know the true ﬁmctronal
form especrally W1th the growing number of forms. They suggested choice of functional
form based on statistical and econometric criteria. Some of such statistical and econometric

criteria according to Olayemi and Olayide (1981) are; K

i) The goodness of fit which is Judged by the magmtude of the coefficient of multrple .

.determmatron (Rz)
i) . Statrstrcal srgmﬁcance of the regression coefficients; and,
iii)  ‘Correctness’ of the signs of the regression coefficient.

o T he researcher, they suggested, must understand. the assumptions underlying the use.of the ~ -
. Varlous functronal forms and to ensure that those assumptrons conform with his perception

~of reahty in the context of hrs study
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2.8  Problems of Production Functions
. There are two major problems associated with the use of production function analysis.
These are multi-collinearity and auto-correlation. Multi-collinearity implies that there is

linear relationship between two or more of the independent variables. The effect is that the

“standard errors of the estimated coefficients of the regressors become large thus resulting in. .~ -

o non'-'signi.ﬁ_canc:e of the coeﬁicientseven-when they may in actual fact be significant. This
_ vproblem‘ is oﬂen caused by the natdral phenomenon that certain economic or production |
variables tend to move together.' For example, seed quantity 'and labour input move. together '
: with farm size. According to' Olayemi and Olayide (1981), multi-collinearity constitutes a
problem only when the purpose of -the .st_udy. is to use the regression coefficients for estimating
such -yalues as margmal value produ_cts and elasticity, and does not affect the overall inﬂuence '
~ ofthe regreSSOrs on the dependent variable. As long as interests li'es in forecasting 'and the
"forc.es operatmg during the perrod for which data were collected are expected to contmue
multr-colhneanty does not pose’ any problem (Johnston 1963; Leser 1969) Heady and

~ Dillon (1961) maintained that it is not possrble to completely avoid multl-collmearrty

.On reduction of multi-'collinearity, Goldberger (1964) suggested that the fdnctional’ -
form be changed or transformed For mstance ina quadratlc equation, when a second degree
regressor (X2) is collinear with the ﬁrst X),a hnear equat1on that excludes X2 would probably'
o ehmmate most of the problem Heady and Drllon (1961) opmed that the qurckest method s :
the removal of the colhnear vanables if there would be 10 adverse effects on the purpose of :

‘estimation. Another method suggested by Hossain (1974) is to use the value of the colhnear
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variable to divide the other variables, and to estimate the regression coefficient of the

collinear variable by subtracting the sum of the coefficients of the other variables from one.

The second major problem associ_ated' with the use of production function is auto-
: correlation. This implies a cbndition of npnfzero co{:rariance between the eﬁor térms, el. :In,' .
tinie'sﬂse‘ries data, for examble, it implies that an‘ error et is correlated with another error ef-l,
while in cross-séction?l data, it impies that an érror ei, _a#bciated with a.vlalué Yi'is corrélated
- with one or fore of the errors associated with;Yi values in the same series. Aufo-éérrelatidﬁ
- 'has _beeh asséciat@d with miS-spé‘?iﬁcation_ of functional form and omission -of .relevaﬁt' >
'variables‘émong othef causes (Olayemiuand'O_l.ayicuié,. 1..9‘81). I';'reduces the vpre,ciéio'n of

i paraﬁlefer estimates and renders F- aﬁd t-statistics test of significance invailiﬂ. The 'Du'rbixjn-. 2

- Watson (DW) statistic WiﬁCh is usually- obtained from the combute_r prints-ou_t' of ﬁost

regression analysis is most commonly used to test auto-correlation.

'Evidence from the literatur'é reviewed shows thaf millet is adaptive to the sahel zone
- | of Nigeﬁa, | anci m‘dstly grown in ‘mixtures.” The advantages. of "mixture‘:s 6vér Azsole aré, ' .
- jjdwe\)er, deperids on thé ya.rdstické fof a..'sse's‘.sm‘ent, ._s_u_cllx as adap_tabﬂity.to adyersé 'w.ea.ther

‘céhdition, éﬁiciency of resource uSe and cost-benefit aﬁalysis among _o'thers.. Though the ﬁée,'

- of éost-beneﬁt aqalysis, using mdneyjas common unit of measurerﬁent and the prevé.iliné _

B price for the es£imates has béen cﬂticised; it has reﬁiained widely employed by researchers, ,
beqai;se of thé éése of application. Ho‘we-vér; the ‘production goals-of the féﬁner, and ,thev.

specific objectives of a research may influence the choice of analytical technique. In this
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~ study, cqst-beneﬁt analysis using gross margin ahalysis ‘will be adopted for assessing
profitability, while production function analysis will be used to compare efficiency of

resource use.
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* CHAPTER THREE |
. METHODOLOGY
3.1 - The Study Area '
The study was conducted in- Borno State of ngena Borno State is one of the 36
| States in Nigeria. It is located in the north-east corner of ngena, between Latitude 10°2' N
and Longltude 13°4' E The State has a populatlon of about 2.6 mllhon based on the 1991
census, and a _vanety of ethmc groups with Kanuri, Hausa, Shuwa and 'Fulam_as the widely

- E spoken'yemacular.' Hausa is widely spoken throughout the State as secondary language. o o

The major occupatlons of the people are fannmg, herdsmansh1p and ﬁshmg Cash_'
Crops grown in the State are malnly groundnut and cotton, while food crops 1nclude m111et
-' maize, gulnea corn, nce cowpea, wheat and cassava 'Estimated area of 0.7 mllhon hectares
of the arable lands are extens1ve1y grown to m111et annually as rain-fed crop by subsistent
farmers (Bababe et al 1994), representmg 86% of the total arable land in the State The.
: _major mllletbased cropping syst_ems as 1dent1ﬁed through diagnostic survey-by Borno _State
'.Agric'ultural Deyelopment Programme. (BOSADP) _include millet/conea, millet/sorghum,- o
B ‘millet/éroundnut mdledsorghum/cowpea and millet/sorghunl/groundnut .mixtures (BOSADP -
. 1992). These mlxtures formed the bas1s for the study in Konduga, Kaga and Jere Local‘

. ‘Government Areas of the state.

" The two major vegetatlonal zones in the State are Sudan and Sahel The Sahel Zone

' ‘ cons1sts of Flrgt soil onwhich most of the wetlands of Borno State are s1tuated wh11e the
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Sudan zone is made up of scrubby vegetatlon interspersed vyith tall trees. Farmiug in the State

~ commences usually in the month of June.

3.2 Sampling Frame' '
-' The sampling population was millet growing farmers. A three-stage 1 random satnpling

. was employed in selectmg the study farmers The first stage was random selectlon of 3 of

, the 27 Local ‘Government Areas (LGAs) in the State, while the second 1nvolved random ro

: selectron of 3 vrllages from each of the LGAs Mrllet growmg farmers from the selected N

' 'vlllages were then stratified mto those grov_vmg mrllet/cowpea, mlllet/groundnut,_' :

' ..millet/sorghum millet/sorghum/cowpea and millet/sorghum/groundnut mixtures, based on

o - BOSADP (1992) diagnotic survey The tthd stage of random samplrng 1nvolved selection

of 4 mlllet growmg farmers from each: mlllet m1xture stratum. A farmer who fell into more
than one mixture stratum was also mtervrewed‘ in the others, if the number of farmers in any -
~ of the strata was insufficient. ~The use of stratified random sampliﬁg was to. ensure

o representation of each millet based‘crop mixture in the study.

Atotal of 3 LGAs, 9 villages and 180 millet growing farmers, comprisiné 36 farmers

_ from each of the »ﬁ've crop mixtures, were, therefore, selected' for the study. The list of millet

growing farmers and their crop mixtures compiled with the help of the village extension - .

‘agents (VEAS) in the respective Jocations served as the sampling frame.
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- 3.3 ~ Data Collection

The primary data for the study were collected based on the 1997/98 cropping season,
using structured questionnaire and oral interview schedules. Variables on Which d'afa were
:coll_ecte.d include socio-economic and i)roductiofl Vaﬁables, The;.soc.iofecorioniic :Varia'bles '
of intereéf include faﬁners' age, resident hoﬁsehold size, educafional level, contact §vith-
extension workers, farming experience, production goals, land tenure, millét-based nﬁxtures, _
- reasons for crdp' mixtures, fgrm size, farm and non-farm incomes.. " Data collected on
production variables ihclude land area cultiQated '(ha) Afor miliet-based crop mixfurés; thpm-,
of ﬁillét émd that of the cbmpoﬁ_ent crops"i'n the mixtﬁres (kg); prices of milie’t and the
component crops (N/kg); labour use for land preparatioﬁ, planting, weeding, feﬁiﬁzgr
‘applicat.i_on, harvesting, and thresiling (man-day); prices of labour (N/man-day), and 'quan’;ity_ ) .

~ (kg/ha) and price (N/k_g) of seeds for planting.

Secondary sources of data include journal, BOSADP reports, books and government
reports. Variables on which data where collected include national food output, caldric intake

and import bills,

3.4  Analytical Technigile
The techniques used for data analysis to achieve the objéctives of the stﬁdy were
- simple descriptive statistics, budgetary technique, ‘the-r.n‘ultiple regréssion technique, analysis ‘

of variance (ANOVA) and chi-squaré.statistic 3.
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3..4-.1 | ‘Simplg Descriptive Sfatistics |
The sirﬁp_le descriptive statistics inclqd_é percentages, means, ranking etc. This
- teéhniqué was emﬁloyed to analyze and disg’uss the millet based mixtures, the socio-économic
cha.rgcteristics of the _respondenté énd 'thé pro.blle'm‘s of' the farmers, to.aéhieve sp‘eciﬁc" |

objectives 1 and'5.

B 3.4._2 o Budggta[y— Tgchnigﬁe‘ .

o The budgctary technique was ﬁsed :t;o .;:malsrse the costs. 'and' returns 6f A the _crde :
miittire_s, t§ achieve speciﬁc objective 4. The technique was used to estimate and comﬁafe '
‘gross margins (Gmé) per hectare and man-day for the different millet crop niixtures. The -

“model was expressed as follows: 4»

GM =  GR-TVC
where, . 4
GM =  Gross margin |
GR “=  Gross revenue
TYC’ = | Total Variabié costs -

Al estimations were based on per hectare. The gross margin anélysis .was;use_d'
- because the fixed costs of the farmers were negligible.
'3.4.3 - Multiple Regression An'alysis' '
8 This tecliniqué was used to estimate the influence of socio-écon_omic variables on-

: agriculturalxoutput of the farmers, and to d.eVeiop a production ﬁmction for'miliet'crdp
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mixtures. ~ This satisfied specific objectives 3 and 5 respectively.

" - 3431  Socio-economic Variables andAg‘ricl'lltural Ouput
The regression model for the socie-eeonomic variableshinﬂuencing t_he_ farmers .

~ agricultural output was implicitly expressed as follows:

Y= Xy XXX, X, U)
: wher.e,.. R A
| Y = Value of o’utpu( (N/ha)'
3 : X, = Age of the Farmer (years)
X, = o Farmmg expenence (years)
X, = . Number of years of formal education (years)
X4 C= .Resident househeld size (number ef persorls) :
X, = © Number of visits by extension workers during the cropping seasorl :
, U , = | _ Stochastic terrn

- The linear, semi-log and double-l'og functions were tried for the differ'eﬁt millet crop: |
mi_xtureS. The f‘unctions were explicitly expressed as follows:»‘

Y bo +b xl + b2X2+ b.X, + biby + bybs+ ;- - - - Linear -

- Y - = logbo + b logX + bzlogX + b logX +b,logX, + b logX5 te-- --Seml-log
O logY = logbo +b,logX, + bzlogX2 + balogX3 + b,,logX4 + bslogX; +.ei --- Double-log

The bo’s are constants, while, b; - b are the coefficients. Based on the coefficierit of multiple |

determination, (R?), a priori expected signs of the coefficients and significance of the
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o coefficients, the linear function was chosen as the lead equation for all the crop mixtures. The

a priori expectation was that age (X,) and farming experience (X,) would be negative, while

that of educational level (X;), resident household (X,) and contact with extension workers

| (Xs) would be positive. Pair-wise correlation was used to check for the presence of multi- -

collinearity.

3432

Production Function Analysis

Production function was developed to determine the physical relationship between - '

' inputs and output, and used to compare the relative importance and resource use eﬁ'ici’ency »

- for common resources used in millet crop mixtures. A separate regression model was fitted

for each of the crop mixtures. The implicit form of the model is as follows:

v

where,

f(Xla X2: X37 X47 U)

Crops output in grain equivalent weight (GEW)

Farm size in hectare

Labour in man-days

" Fertilizer in kilogram (kg)

Seeds in grain equivalent weight

Stochastic term.

The expression of outputs and seeds in grain equivalent weight (GEW) was to
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standardize the hetérogeneous outputs -and ‘seéds quantities in the mi*ed cropping, by |
- mvﬁltiplyi‘ngv them wrch given conversion facto;s based on the grain values of thecrcéps. The
conversion factors provided by Clark anci HasAv.velll (1970) was used for thé purpose of
étaﬁd&diiation. The conversion fa_i_ctdrs and method are }presented in Appendix IIT

Diﬁ’erént‘ﬁmctioﬁ.al forms, the linear, semi-log and double-log functions welfe‘tried.

: Thé models were ekplicitly expressed as follows:

Y

= bo+bX, +bX,+bX; +bX, + e e 1
= logbo +b,logX, + b,logX, + bjlogX; + b,logX, + & - --- 2
logY = logbo + b logX, + l‘)zlogX‘2 + bjlogX, +bogX, +e---- 3

g . The semi-log function was selected as the most fitted on the basis of the statistical and
econometric crite:ia, as well as the a priori expectation. The g priori expecfation was that all
the ;:oefﬁciénts; X, - X,, would be positive. Pair-wise correlation was also used to check for

the presence of multi-collinearity.

(i) -Mea.suring Resomjcé Im‘;‘)ortan.ce and Use Efficiency

The estiiﬁated_ regréssidn éoefﬁcieﬁfs (bi’s) weré used to v.cdmp»ut.e the Beta
' coefﬁcients. | | | |

(BI*S) for each resource as follows:

L - 6
B; - b,

i

|

y
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where.
| A-Bl’* = Beta coefﬁcient
dxi> 63',-=' * Standard deviations of the given inpuf and of.th.e dependent va'r_iab_le’
’ respectivély._ | |

- . The magnitudes of the Bi*s were used to rank the relative importance of eaCh_ of the
coinmon resources in the millet-based crop mixtures. This method was used by Mijindadi
and Norman (1982). Input with the highest positive Beta coefficient was the most important

“in production.

- .(ii.) 'I.)lgterl'n'ining Effic,ienéy of RéSourc_e Use
. 'The, efﬁcienéy of using 'resou.rces in pr‘oduction of - millet 'crr‘op mixture's': Was
' ’dctermiﬁed and coﬁlpared ﬁsing marginal val'}.ie produbtivity and technical eﬂicitlan'cf:.y fqr .the 2
. differeit mixtures. These methods were used by Ogungbile and Sanni (1991). Thé’margi:nal |
- value product (MVP) of each of the fgsoﬁfcés was éstimafed using tﬁe estimated fegressio_n’ |

 coefficients and the prices of the outputs. The MVP was then comp'afed with the cost of one

" unit of the parti'cular resource’s marginal factor cost (MFC) to make inference on economic. = .. |

_efﬁciency.of resource use. The following ratio was then estimated to determine the relative

efficiency of resource use (r).

r = . MVP
MFC
I ro. = L 1, resource is éﬁicienct_ly used. . -

~r. > 1, resource is under-used.
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r < . 1, resource is excessively used.

The values of MVP and MFC based on the semi-log function (equation 2) were estimated as -

| follows:
. MPP = b/X
MVP = - AMPP'.Py -
| MFC =  Pxi |
" where. |
X = Arithematic mean i)alué of the input being co#sidered.
bi .=  The éstimatéa bregress'ion coeﬁicient of input X;
Py. . - Unit brice of the output of the crop. mixture b_éing considered.
'MPP | =" Marginal pilysical bfodtic’t of input. : |
MVP = Marginal valué product of tﬁé crop mixture being considéréd. .. .
o MFC % Pxi (unit price (_Sf .'.che irﬁaut Xi)'.' o

" The relative percentage change in MVP of each resource required in order to obtain . -
~r =1, or MVP = MFC, which represents optimal allocation of resources was obtained as

follows:

D_=.,|1- ------- ‘_ioo = ’1-1;--‘ 100
: A.where, D= The-aﬁsolute value of fhe ﬁercentagé éhange in MVP of each ,resburce_ (Mijindadi,
| 19_80)."- | I | -

o Technical eﬂiciént:y in the use of resources for '.the ldifferent millet crop mlxtures Waé

, -’co'ml.aalred using their returns to scale. - This method was adopted By Ogungbile and Sanni
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N (.-1 991). Technicatl eﬂieiency isa meesure of a ﬁrms success in prodl‘_lc.ithmax‘irnum o_utp-ut o
from a given_set :c.)f inputs (F arrel, 1957). The elesticity of production (Ep) Was estimated and
the sum of the elasticities were used to estimate the.return_ to scale for the diﬂ‘erent crop

* mixtures as follows:

i-L2 ... k-

by
. ]
' n&"lf'e&‘ '
==

, _
. M E -RTS
S '

| 3.4.3.3' anothesis Testing of Statisticai Diﬁerence in Gross Margins Using ANOVA 2

B Analysrs of variances (ANOVA) was used to test the hypothesrs that there is no
, statlstlcal dlﬂ'erence in proﬁtabrlrty among the mrllet mlxtures " The gross margms of the crop '

"  mixtures frorrr the mdrvrdual farmers ‘were censrdered t_olgether: The ﬁve mrllet-based

. mixtures were used as treatments. There were 36 replications.

The results obtained after the estlmatlon were presented i in a format for the analys1s . |

o of variance (Table 3.1), as used by Freund, (1984)



Table 3.1 Format for Analysis of Variance.

Source of Degreeof ~ - Sumof Mean F
- Variation freedom o squares square -
Cropping Systems  K-1 SS(Tr) MS(Tr) MS(Tr)
Brror K@l ~  SSE ‘MSE MSE
Total Ko-1 = SST B
Source: '(Freund, 1984).
' Wheré, '
F. =" MS(Tr) = Varian_ce ratio
eSS
- '.MS(Tr) = NISE " Trgatmepts mean square
_ SSE S . '
MSE = NSk | = . Error Ipean square
‘ SS(Tr) = Treatment sum of squares.
o _ SSE = Error sum of squares
- SST = ' .Total sumldfsqua'reS' )
K = Number of treﬁ_tmeﬁts
n = Number o'freplications‘ |

~ " The chi-square statistic was used to test the relationship between farm size and millet- )

- based : mixtures. -
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' CHAPTER FOUR
-‘ RESULTS ANﬁ DISCUSSION
41 Soc_io-economic ‘h'aracte'ristvics of the Study Farmers
" The socio-economic characteristics of the study farmers were examined With respect :
. to. thelr age farming experience, formal educatlon, farm size, household size, contact with
.' extensron workers reasons for growing millet i in mixture, productlon goals and land tenure -

_ system.

: 4.1.1 . Age Distribution of Respondents
The mean age of the respondents was 40.7 years wrth the ma_]orlty of the farmers |
(51 1%) inthe age group of 31 to 40 years (Table 4 1). Respondents in the age bracket of 41 e
to 50 years constrtuted 38 9% of the study farmers while only 3. 9% were above the age of

| " 50 years The maximum age of the respondents was 58 years, with a minimum of 23 years

* Table 4.1:. Distributionof Respondents According to Age.

- Farmers Age (Years) Number of respondents - - Percentage_- o
21-30 B 1 | el
31-40 R S C 11
 41-50 10 | | - 389
“Above 50 S 7 : | o 39
 Total- N & 100 °
-Sourc_e: . Field Survey data, 1997/9_8.

Mean = 40.7; ‘Minimum =23; Maximum = 58.
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~ as economically productive. The age of a farmer affects the type of farm operation he or she
could undertake. Younger farmers could embark on more energy requrrmg farm operatron

such as land tilling and tree felling than older farmers

4.1.2 | Farming Experlence of Respondents

The farming experience of farmers to a large extent affects their managerial know-how ’
“and decision making. Besides, it inﬂuences the farmer’s understanding of climatic and
weather conditions, as well as socio—economic- pelieies and factors affecting farming,

| Table 4.2 presents the number of years of farming experinece of the respondents. It
 shows that majority of the respondents (62. 8%) had farming experienee of between 1 and '10'

"years Only 31 1% of the respondents had 11 to 20 years farmlng expenence The mean

years of farming experience for the respondents was 10.3 years wrth a minimum of 3 years. -

- and maximium of 30 years. With a mean of 10.3 years, the farmers could be categonzed as

inexperienced. .
~Table 4.2: Farming Experience of Respondents.
Farming EXperien_ce (Years) ' Number of respondents Percentage
“1-10 S VE 628
11-20 . 56 - T TN
2130 I o 61
Total: - o180 . ‘. | 100
Source: - Field Survey data, 1997/98

Mean .=' ~10.3; Minimum = 3; Maximum = 3'_0.
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413 - Respondents’ Educational Background.

‘The respondents were asked to indicate their levels of formal education and the result. . :

is presented in Table 4.3. 1t indicates that majority of the respondents (61.1%) had secondary
educa'tion while- (17.8%) had pri‘rnary education. "About 21% of the respondents did not.
. -attend any formal educatronal institution. Only about 1% had post secondary educatron In

‘ 'all 79. 4% had one form of formal educatlon or the other ,

The educ‘atiOnal background of a farmer is an important deterrninantv of his adoption' |
:‘behavrour and managenal ab111ty It helps h1m to understand government pohcles and

8 ; agncultural programmes

From the ﬁndin'gs it is obvious that graduates- of higher institu'tiOns in ths State had

. not really gone mto farmmg Perhaps, the productron 1ncent1ves were not provrded or that |

. ','they preferred whlte-collar jobs.

© Table 4.3: - Level of Education of Respondents

'Level of Formal Education ~ Number of respondents =~ Percentage -

- ‘No formal education - .=~ - = 37 . 206

. Primary education - 32 178 -

: 'Secondary education N 1o -~ - . 6l1

'- Postsecondary ' j- - 1 05 |
Total: = 180 . 100,

Source: - - .Field suwey:data,~"1997/98
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4.1.4 Farm Size of Respondents .
All the farms studied were between 1 and 3 b hectares The mean farm size was
14
1.4ha, Wrth most farms being from lha to 1.99ha for 77.8% of the respondents (Table 4.4).
~ Only 7. 2% of the respondents had farm size between 3 and 3.99 hectares, while 15% had

between 2 and 2.99 hectares for millet cropping _systems. The respondents were all, therefore,

'small-‘scale farnlers based on Olayide'et al. (1980) classification that farmers with holdings o

between 0. 10 hectares and 5.99 hectares belong to th1s category ThlS is in consonance with
‘the’ documentatron of the Federal Mlmstry of Agnculture and Natural Resources (FMANR,
1985) that small-scale farmers in ngenavform the bulk of farmln_g populace. Farm sizeisa
~very important factor in far'ming. and affects not only the output, but also the level of i.nput' -

use.

Table '4.-.4: Farm Size Distribution of RespOndents_

Farm Size (Hectare) . Number of respondents - Percentage
1-1.99 © . 140 N 77.8
2-2.99 | 27 o S 150
3-399 B2

| Total - 180 1100
~ Source:- - Field survey data, 1997/98.

‘Mean " ’=" 1.4ha; Minimum = 1lha; | Maximum_;: = 3.5ha.
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. 415 Householdeize of .Re.sp-on'dents..v

Information was solicited on the household size of the respondents. The result is

‘ presentéd' in Table 4.5. Majority of the respondentsv(58.9%) had household size b_etwéén 1

-and 4 persons, while those with household size of 5-8 persons constituted 35.6%.: Only a s

L family' had a household size of more than 12 persons, Inall, therefore, 94.5% of the

_ respond_enté had household size of 1 to 8 persons.
‘The mean household size for the respondents was 3.8 persons, while the minimum and .
__maxiinum_ household sizes Werev 1 and 13 persons -respecitvely. Household size is’ an

iinportant faét;ir in traditional agriculture and affects‘fa'rm lab'our sources and sup'piy. o

R T ébl’e 45 AH}ousehold Size Distribution Qf Respondents:

Household Size Number of respondents = Percentage
1=4 106 T 589
1-8 Y 356
9o-12° . .9 50 4
Above 12 S S 0s
. Total: 180 00
B Source: - Field surveyv data, 1997/98'.

' Mean =-3.8; Minimum = 1; Maximum = 13.



| 4.1.6 | o Responden‘ts’. gzont;{ct with Extension Agents.
The extension contact in terms of the frequency of visits of the éxtension agents to the »
| farmer and vice ﬁ/ersa plays impértéﬁlt role in'.adoptio.n of agricultural techﬁology. | Thé ;
n feSpodenté were asked fo indicate the f;umbe; of cqnfacts with extension Agénts_ aﬁd the ‘lres»ult‘ ,
is présentcd in Téble 4.6. The result reveélé that 50% of the'respondents had ﬂo contacf with i |
eﬁ;tension “agents dufiﬁg_the cropping season. About 20% had one ér_éw}Vo confacts with :
: _extensibn ége’nts, while 23.9% had three 6r four contacts. The maximum number of .cc:m_t.a.Cts

| _had »'by farmers was five, with the minimum of one and mean'of 1.5. -+

Farmers’ contacts with _e_xté_nsion agents are n_e_cessary,‘_ at le‘aét, duri'ngj'lan'd'
. preparation, planting and harvesting. These are the three main farm operations during which

* farmers need infomiation and guidance most. -

Table 4.6:  Distribution of RespondentsAccording_tb Num_ber of Contacts with Exte_nsi_on. |

Agents.

" Contact with Extension Workers '.N"u'mber of respondént-‘s' .Pe;céhtage '
No contact . A 500
1-2 3T S 205
3.4 43 239
5-6 - | L 10 560
Total: ... o180 1000

Source:’ Field survéy data, 1997/98.

Mean = 1.5; Minimum = 1; Maximum = 5.
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417 Respondents’ Reasons for Growing Millet in Mixtures.
_ The 1'esi)ondents were aélged to indicate their rﬁajor reasons for growing Iﬁillet in
mixture and jthé résult is.prsented in Table 4.7. ‘About 44%' of theArespondents grew .m'il.let
“in rﬁixture with other crops bec—ause it is their traditional practice, while 20% .inténdé_d' to
- -e‘nsure food security by growing millet- in mixture.. The least reason given for grc;wing millet
in mixture was to obtain high yield as indicated by only 10.6% of the respondents. Other
Teasons given were to ensurevmore‘ efﬁcient use of land (13.3%) and because of shmtége of -
land (1 1.7%). It 'could be deduced, therefo;e, that the traditional practicés and yield segurity. ,
obj ectives of thé farmers were the majf)'r‘ faétbrs aﬁ‘ecti_ng their decision bto .gro,w millet in |

miixture. Wofthy of note is the traditional practice of the farmers.

" The practice of millet inter—cropbing is as 'oid as rﬁillet faﬁning in the aréés; This .
' stemé from the subsistent nature of farmirig in‘the areas, x')'v.hibch suége_sts 6f demands that the |
. farmer produces m_osf of his food ne_edlsAsuc‘:h‘a‘s mijlet or sbrghum for preparing féofoo' (tqu)A

_ ._arid pap ,(kunu);.' cowpea or gfoun_dnut for .boiling and eating aﬁd fo; soup making.-

] Additibnally, fé,r_mers, recognising-the impdr_ténce éf farmirig in their livelihopd, embark on. .

mlxed cropping to ens_ﬁre yield Secuﬁty. Some of the férmers intefviewed disél_oséd t;hat :

_ iﬂfer;cropping nﬁﬂet with cowpea mulches the soil against excessive lc')ss_lof water, improving

‘the ground‘ar‘ld yield of millet in the event of abrup_t stopping of thc rainy §easbq?_é majér .

... characteristic of rainfall in the area.. '
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- Table4.7: Re'spdndents‘ Reasons for Growing Millet Mixtares.

Reasons ‘ " Numberof réspondents Percentagé
1t is the traditional praétice' . : .80 | - 444
' To obtain high output - 19 ‘ 10.6
. Because ofshofta_ge of land 2 ) B 11.7
| .Ensu.re's more eﬁicientuse'ofland 24 S 133
- Ensﬁrés yield security o 36 . ~ 200 |
Total: . a8, - 1000
~ Source:  Field survey data, 1997/98.
- 418 ~ Production Goals of Respondents.

- The pfo'dhctibn goal of a farmer is an important factor iﬁ his decision m-akli'ng‘ o
‘regardiﬁg what to produce, how to produice, and for whom it will be'prOduced. This applies -

* also in peasant agriculture, where productive resources pose constraints.

' ! . The distﬁbuﬁoﬁ of thé respOdéﬁts accolr.,ding toAprodUC'tion gqals afé -present.e'c'l :in Tabie

- 48 Thc anaiysisshdws that 45% of the respondents were producing to ensure food s;ecuﬁty,- | -
while 37..2%.a1_1d517.8% were pr.c.)du.cin:g»for'pr'oﬁt maximization/f;)od' se‘cur'ity and proﬁt )

- ﬁiaximizé;cion only, rgspectively. Thﬁs, féqd se;;uﬁty objetive, a majpfAch'aract'ejristic éf the
:._s1ﬁall;h§lders, ra_ﬁked first among the stuay fq.rﬁlersﬁl The ’re.sult is obvious.' M'illetl isa Staijle . |
f60d,~for majonty of the Arural inhabi;aiits iﬁBomb State_, Athough‘the .c.c.>m§<‘)-nevn'ts of 'ﬁl'ille't cr_()ﬁ { "

. "mixtures such as groundnut and cowpea are sometimes aimed at profit 'maydmiiation. ,
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Table 4.8: . Distribution of Resp__ondents According to Production Goals -

| Production g'oal‘ | " Number of respondents , Percentage_~
Profit maximization . 32 1 8
| ‘Food secunty ' S 81 45.0
- _.VProﬁt max1mlzat10n/food secunty . 67 - : ' 372 .
" Total: L 180 1000 -
Source: Field survey data, 199_7/98'.

_4.1.9 Dis ribution of Res ondent: A‘cor in Land Ten r S stems.

_ Table 4. 9 shows the d1str1butron of the respondents accordlng to land tenure or

ownershrp The. result indicates that majonty of the mlllet mlxture growers (67 88%)" o

'mhented their lands whlle 20.5% rented Only 11 7% of the respondents purchased land for .

- farmlng. :

The land tenure system aﬁ‘ects the farmers adoption behaviour and land improvement
| _ practlces embarked upon Chlkwendu et al. (1994) noted that non-land owners adopted the. ' h
' '-mlmsett techmque for seed yam multlphcatlon than land owners. He attnbuted this to the fact :
that non—land' owners may w1sh to ‘maximize wha'tever benefits they can derrve from the Av
) avallable land On the contrary, Njoku’ (1991) 1ndlcated a positive relatronshlp between land |

ownership and adoptron level. Farmers who owned the land on whlch they cultivated oﬂ » :
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--Apalﬂ;.ad_opt_ed- more techniques t-ha_n thos‘e‘:‘ who Weré tenants on the land; deofiyd (1978), ' "
o felated this relétipnship ;co insecuré fgﬁuré of tenants which frquentl'y pjfeventé pérmgn'ent
_ in{leétment' on land.” This later féeling was also expréssed By some of the.non.a'land_owr‘ler.s.' ‘
: in .thé study area"for not using féﬁiliéer: 'Accor.ding to this groﬁp of fanneré, the reéiduél -
éﬁ‘ect of ;1ny cﬁénﬁcd fertilizer on.sc_ﬁl extends to thé_ next cropping sezison, z_md they mlght _
not be ﬂlpwed to use the land dhring‘ tﬁé né)_‘(tcrc.)pping-season. The situaﬁon wa_smé.lkde |

worse by theehigh‘ qoét of fertilizer.

| T able4.9:  Land Tenure Systems in the Area of study

o ‘Lal‘ld'tenure‘ S Number of reSpbndents . Percentage
Inherited - a2 618
“Rented , T ¢ 2 37 S o 20.5 ,
L "Purché.sve'd, o ' )| o o 1.7 - 1
" Total - - LYY - o180 100 -
‘Source: ~ Field survey data, 1997/98.

42 . Resource ﬁsé for the Millet-based Cropping Sy- stems

" The typ‘es,Aa_mount, utilization and prices of the various resoufces used by the farmets =

- forthe nii_llet crbpping 'systenis were examined. These resources include land, labour, seeds

 and fertilizer.
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4.2.1 Land Resource
Land forms a very imbortémt resource inb‘oth subsistance and large;seale farmi‘ng."l '
The total area of farm land devoted to the productron of'a erop is an important meesure of the
- size ef that entérpﬁse The total area of land eultivated bsr the. respondents were estimat‘e‘d. as
'-47 9, 48, 52, 58.5, and 50.5 hectares for farmers growing mlllet/sorghum mlllet/cowpea
o mrllet/ grenndnut, - mlllet/sorghum/cowpea _ and mlllet/sorghum/ groundnut : m;xtures
respectiveiy, making a total of 256.9 hectares. The mean farm sizes were, therefore, 1.33',_‘ '
1.33, 1.44, 1.62 and 1.40 for the mixtures in the same order. Land acrluisition was maimy :
- through inheritamce. No farmer hed'more than twe farm plots devoted to the same millet- _
.bas_ec.'l mixture. Tne result is presented in Table 4. 16

Table 4.10. Land Use in Hectares According. to Mlllet-based Croppmg Systems of
 Sampled Farmers in the Study Area '

Cropping System ' Total Area - Mean - Minimym Maximum |
Millet/Sorghum 479 . 133 .. 1 35
Miliet/Cowpea 48 133 1 - -3
Millet/Groundnut 52, 1.44 1 35
Millet/Sorghum/ 58.5 1.62 B . 3.5
‘Cowpea ‘ . :
Millet/Sorghum/ 505 . 140 1 25

" Groundnut ‘ ' : A

| ‘Source: . Field survey data, 1997/98.

Signiﬁ'cant relationship was found b‘etw_een farm size and"-millet-based ‘cropping .

~_ system (Table 4.1 1). This is contrary to the hypothesis that there is no relationship between '
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| farm size and miltet-based. cropping system.. The resutt is not surprisin;g. Among thfe reasons- 7 |

' grven by the farrners for growing nﬁﬂet'in mixtures were sliortage of land and to ensure more -
efficient use of land (Table 4.7). Table 4. 11 shows the relatronshrp between farm size and' -

= .croppmg m111et-based systems.

Table 4.11: Relationship Between Farm Size and Millet-based Cropping Systems (df=8)" :

Cropping Systems . . Farmsize | Chi-square. Level of - ‘}
o 0 [raee [2299 [3mee | X | Sienificance
Mille't/sorghum' {30 s o : 1
" :Mlllet/cowpea o ‘31 - : 2  A' 3.4
'Mlllet/groundnut 28 .» 4 |4 : - 14.44- ] Signrﬁeant ;
-'I\/Illlet/sorghum/cowpea 24 | 17 X 5 . | |
: | Mlllet/sorghum/groundnut 26 |10 : To

* Source: Field survey data, 1997/98.

o '1'4'_2,'2- o M'&YLR"—SM
_ Farnily labour constituted the major type of .labourv among the stndy farrners ' Tne ' B
' ~1ebour was provrded by the respondents and the1r relatrves or dependants leed labour wns .
'  provrded by paid workers on daily ba51s and represented a major source of labour to most of .
the respondents. The average wage rate per ma.n-day was N150.00 at the penod of the _study. R

The mean labour use were estimated at 36, 39.28, 46.97, 51 and 59.7 man-day per hectare |
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- (Table 4.12) for millet/sorghum, millet/Cowpea_ .millet/grOUndnut mil‘let/sorg'hum/cowpea_‘ _ |
and mlllet/cowpea/groundnut respectrvely Labour demand was, therefore hrgher inthe 3-

crop mrllet mixtures than 2-crop mixtures. Accordmg to the farmers each component crop.. -

‘ina mr]let mixture requires a separate harvestlng perlod, s1n_ce the crops do not mature at the S

same time. This explains the higher labour requirement in the three crop mixtures than ti_;vo -

* crops.

- .’I_fable 4.12: Labour Resource Use in Man-day Per Hectare Accordmg to Millet-based
. Cropplng Systems in the Study Area. - : .

e ._'Croppmg System. Total Labour Mean Minimum  Maximum . . !

in man days

Millet/Sorghum 172440 36 22 76

| Millet/Cowpea : 1884.85 . _39.28_ 2130 57.33
Mine_t/Groundnut 244255 4697 2075 - 6767
Millet/Sorghum/ 299630 5100 2965 8175

' ’Cowpea . ' ‘" :

o -__l\'Illlet/Sorghum/ 301485 597 25 86.25

- Groundnut ' o S . S

: Source: Field survey,data; '1997/98. . |
423 ~ Seed Reso'urc'e'

The most common vanety of millet used by farmers in Borno State was the Ex-Borno

wh11e Chakalon Bomo Brown and Ex-Dakar were e the common vanetres df sorghum cowpea
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and groundnut respectirrel_y. The average seed_ rates for millet in millet/“sorghum,': ’
B mrllvet/co'Wpeav and millet/groundnut mir(ture Were 287 .3.8'4 and 3.57 kg per heCtare_ '
respectrvely The werghts of the component crops namely, sorghum cowpea and groundnut '

. were 6.12, 19. 08 and 26.46 kg per hectare in the same order.

In'the 3-crop mixtures, the average seed rates per. hectare for millet were 2. 49’ and 234 .

. kg for mlllet/sorghum/cowpea and mlllet/sorghum/groundnut mlxtures respectlvely Thus o

' '_'the three-crop mrllet mrxtures requlred less mlllet seed rate per hectare than the two-crop s

= mrxtures Seed rate per hectare for the component crops sorghum cowpea and groundnut “

‘were 13. 9kg (sorghum) 4.75kg (cowpea) for mlllet/sorghum/cowpea mrxture and 5 17kg_' -

| _,(sorghum), 15.66_kg (groundnut) for mrllet/sorghunllgroundnut mlxtures (Table 4.13). The o

~seed rates were below the recommended rate by BOSADP. Most of the study farmers used

o the preﬁous years -harr/est as seeds. The prices of millet, sorghum cowpea and 'groundnut per -

krlogram durmg the cropprng season were N25 N24 N47 and N43 respectrvely Compared .

in gram equlvalent werght (GEW) per hectare the seed rates per hectare for mrllet/ sorghum

n mlllet/cowpea, mlllet/groundnut mrllet/sorghum/cowpea and mlllet/sorghum/groundnut were . o

s 69 24.88, 52. 06 19,82 and 35. 08 respectlvely The GEW factors estimated by’ Clark and
.Haswell' (197 8) were used. Based on the estrmates of ‘the GEW, mlllet/groudnut mixture

‘_ 'required the highest seed rate, followed by millet/ sorghum/ groundnut.
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Table 4.13:  Seed Rate Per Hectare and " Common Varieties for Component Crops in
S M111et-based Cropping Systems in the Study Area

Seed rate (kg/ha) . Seed'rate.-‘ :

~ Cropping | A o _ : - (GEWm? -
~ System/ , ‘ - ; B e B
- Variety Millet ~Sorghum - Cowpea Groundnut o :
Millet/Sorghum © - 287 6l2 i . 569
~ Millet/Cowpea 384 - 1908 - 2488
* Millet/Groundnut - 377 - - 2646 5206
~ Millet/Sorghum/Cowpea 249 - 13.90 . 475 - 1982
© Millet/Sorghum/Groundnut 234~ 517~ © - 1566 - 3508
'.Common Varletles of Seeds Ex-Borno Chakalori Borno- Ex-Dakar L.
: ‘ Brown - ‘ '
B Source: . 'Field'sur\'/ey data, 1997/98
- *GEW = - Grain equivalent weight.
) 4.2.4 - ’ '. Fe‘ftiliz’er .Reso'g.rc:e .

: Compound fertlhzer (N.P. K - 15.15.15)) was used by the farmers The mean. rates '

. of fertilizer apphcatlon were 28 90, 24. 79 57 00 39. 23 and 39. 11 per hectare for»'

mlllet/sorghum, ' m111et/cowpea, ' m111et/groundnut m111et/sorghum/conea : and'v' -

“'mlllet/sorghum/groundnut respect1ve1y (Table 4 14). These were. below the recommended '

. rate -per hectare by BOSADP for all the mlllet crop mlxtures.

L - The under-utili'zation,of fertilizer was e)ipected, in view of the‘h'i.gh. costof fertilizer
' in:‘the 1 997 cropping season. The-_cropping season coincided with the withdrawal of the

: .fertilizer sub'sidy.'by the Federal" Government, This resulted in the price of fertili_zer )
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- ,skyrocketing from the official rate of N450 per 50kg bag to N1,200 for the same bag. The .
respondents re_vealed that the withdrawal of .fertilizer subsidy came to them "as a surprise, as'

no pnor arrangement was made, even for the use of orgamc manure, because of the cheapness

: and avarlablhty of fertilizer before the W1thdrawa1 Only 41.67, 33, 33, 47 22 50 and 33 33._' - |

---_percents of the farmers growmg mlllet/sorghum rmllet/cowpea, mlllet/groundnut

. mlllet/sorghum/cowpea and nullet/sorghum/groundnut respectlvely, used fert111zer durmg the - “

| = "croppmg season The minimum rates of fertlhzer apphcatlon were SOkg/ha for each of L "

N _. mrllet/cowpea and nnllet/groundnut and 43.33 kg/ha and 45kg/ha for mlllet/ groundnut and e
| mlllet/sorghum/cowpea mixtures respectlvely Max1mum rate for all the croppmg systems

g ‘was 100kg/ha except for mrllet/ sorghum/ groundnut and. nullet/ sorghum w1th maximum rate |

S of 133 33 kg/ha and 83.33 kg/ha respectlvely l\/hllet/sorghum mlxture had a mlmmum rate |

L of 41 67 kg/ha of fertlhzer apphcatlon N
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" Table 4.14: - 'Feftiliz‘erAppﬁbatioﬁ Sit,hét_i‘on of the ‘Fafmers' ACCOfding to Miﬂef-baséd_ in the Study Area

Cropping Systems - -Total Quantity Meanrate per  Meanrate = Percentage of = Minimumrate Maximum Fertilizer
‘ -~ (kg) - Farmer (kg) (kg/ha) " Users (%) - - (kgha) Rate (kg/ha) . Used

Millet/sorghum 138425 = 3845 - 2890 4167 4167~ 8333
N:PK:15:15:15 . - : : o , , o

Millet/cowpea 119000 - 3306 2479 3333 50 100
- NPK:15:15:15 R - : LIS : _ -

Millet/groundnut ~ 2983.00 . 8286 5700 - . 4722 = 4333 100 -
NPK:15:15:15 : L . S : S .

. Millet/sorghum/ .~ 2295.00 - - 63.75 - . 3923. - 5000 - - - 45- . - 100
N:P:K:15:15:15 : : : . o : : o : S
cowpea :

Millet/sorghum 197500 - 5486 3911 . 3333 - 50 13333
N:P:K:15:15:15 . ' o : - :

. el ".' R ." .'1-;;'..‘..'A->‘.'».. N _. lu‘ ‘_‘. - Y . - R ‘. ..'. ._ .-~.."-.a '. AL . ' ‘e T

Source: . ,F’ieild ”survey data, 1997/98.



o A 4.3 | Prod!rctiyigz' gndll’.roﬁtability- 'oTMillet C.ropp. ing Syl s_temsv '
| vThe yield of comp,onent crops and the-accruing revenues‘-vsr.ere efcamined in‘thi_s
. sectlon costs and returns of the millet-based croppmg systems were estlmated and compared

Casa measure of. proﬁtablhty, wh11e the stat1st1ca1 dlfference in gross marglns ‘was exammed* s

.u_srng t-test on Analysrs of Variance (ANOVA).

431  Yield of € “omponent Crops -
The yield'per hectare of the component crops i in the millet-based'- cropping systems are
' presented in Table 4.15. Analys1s of the yrelds shows that mlllet/cowpea mixture (676 04 -

‘ '.kg/ha) had the hrghest millet y1e1d followed by the millet y1e1d from. mlllet/groundnut .

- R (574 42 kg/ha) Mlllet ylelds from mlllet/sorghum mlllet/sorghum/cowpea and»

: mlllet/sorghum/groundnut mrxtures were 365. 34, 300 00, and 319.41 kglha respectlvely The o
y1e1d of m1llet asa component crop in mlllet-based croppmg system was, therefore found to )

. be hrgher‘ in two crop-based mixtures than i in 3-c_rop mixtures.

“In mlllet-based mixture, mlllet/sorghum (432 15 kg/ha) yrelded more sorghum than ,
mlllet/sorghum/cowpea (352 04 kg/ha) and mrllet/sorghum/groundnut (360 40 kg/ha) In :

:"general 1t ‘was observed that the y1e1ds of the component crops were hrgher in 2—crop "

; mlxtures than 3 crop mixtures.’ Thrs could be attrrbuted to competrtron for nutnents among,_' o )

. ;the crops The hlgher the number of component crops the more the competltron and

o consequently, the» lower the yield.



 When the_yields were howeuer, .con&_erted to grain equivalent weights (GEW) per
‘ hectare,~_as a standard for comparison,'mille't’/groundnut mixture with .GEW/ha of 856. 19-uvas-" o |
| 'found | to have the highest yield follouved by millet/eowpea with GEW/ha of 728 22
- Mlllet/sorghum/ groundnut ranked th1rd with GEW/ha of 710.70, wh11e m111et/ sorghum

| ‘mixture with GEW/ha of 507.72 was the least The h1gher GEW/ha of 2-crop measuresl
compared with 3- -grop mixtures especlally for crop mlxture contrmmng cowpea or groundnut

L asa component crop can be explamed in terms of their h1gher GEW/kg, h1gher yrelds in 2-

| crop than 3-crop mixtures (Table 4. 15) Groundnut or cowpea is planted at hlgher seed rate' T

o per hectare in 2-crop mlxture than 3 -crop mixture (Table 4. 13) and consequently more y1eld -

v"Table 4.14:  Mean Yields of Component Crops in Kllogramme and Grain Equlvalent )
= ' Weight per Hectare for Mlllet Croppmg Systems the study Area

Yields-of Com'ponen’t Crops (kg/ha) A

Total Yield

Cr_opping‘ Systems  Millet  Sorshum  Cowpea  Groundnut (GEW*/ha)
| Millet/sorghum . 36534 43215 . -. - - . 50772
‘Millet/cowpea . 676.04 - . 23974 . - - 72822
Millet/groundnut ~ 574.42 -l e 25442 .. 85617
" Millet/sorghum/ - 300.00 35204 - 13863 ° .- 57049
cowpea : S _ : o _
. Millet/sorghuy/ . 31941 36040 - 15151 710.70°
. groundnut - - ~ :
o So,urce:: "Field survey data, 1997/98 ' °
_*"GEW = - Grain equivalent weight : Millet (0 68 GEW/kg)

- Sorghum (0.60 GEW/kg); Cowpea (1.12 GEW/kg)
Groundnut (1.83 GEW/kg) ‘
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4.3.2 - geyqnue of Component Crops Ain Mixtureé

Outpﬁt-révenues of the.diﬂ‘erent crobping systems were valued at the prevaiiing
market prices-iﬁ_the 1997 farxhing' season. The ‘average market pricés for millet, sorg‘hum,'- -
| groundnut and cbwpea were X25, N43 and N47 per kilb gram respecti\}ely. The highésf tétal
_ reVeﬁu_e per hectare: (N28,168.75')>was genérated_fr’oni nﬁllet/cowbeé- mixture. This was
f_follbwed by millet)grouﬁdnut inixture with: té_"cal révenue of }ﬁ;23,3 00.77 perhectare L

_ Millet/sorghurﬁ inter-crdp had the :'Aléa.sltv_revénugi ot_f‘ﬁl9,505.22;pe‘r -he_c_:taré‘(Table:4..16).
| .Tl.ius',‘ for'the 2-crop Iﬁillet-based 'mixturés,-l.nillet/covs}pea mixtﬁre Was_ found to i)e the ﬁoét_ '
,revénue;yieldiﬁg, followed by millet/groundnﬁt_‘mixture's. I\/Iillet/sdrghum/groundnut’ with
: tofal revéhue 0fN23, 149.78 ggnerated more revenue' than millet/ sorghpm/cowp'ea ﬁnder the
3-cr6p ‘mixturés.._ The total re\}enué per heéta'r_e f()f_ a crop mixture is é ﬁmctidﬁ of thg _'yie'lds‘v |

and prices of the component crops.
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‘Table 4.16: - Average ReVenue of Component CrOps Per. Heotare
A ) for Millet-based. Cropplng Systems in the Study SR
. Area. 4 .
| - Component Crops Revenue' E/ha)* _
 Cropping  Millet ~A-Sorghum ~ Cowpea  Groundnut - Total
‘systems . : ‘ . : _ v . revenue
o ' ‘ : ‘ (¥/ha)
. Millet/ . . 9133.61 10371.61 o= . Pt " 19505.22. -
.fsorghum : o 4 S h', - h, o :V o
Millet/ = 16901.04 - .~ 11267.71 = - . 28168.75
",cowpea e o ‘ ' L - T
Millet/ - 14360.58 - - 110940.19 - 23300.77 .
rGroundnut TR ) o e L , L.
l'Mlllet[ . 7500 . - 8448.92 . 6515.73 . - - - < . 22464.65
- sorghum/ ' : ' . o O
- cowpea o o ~ . L - S
- Millet/ © '7985.15 '8649.50 - - 6515.13 . 23149.78
+- gorghum/ = A S . ‘ ' R
- groundnut

- Source: Field survey data, 1997/98

% Millet - (N25/kg), Sorghum (¥24/kg), Grouqdhut,(x43/kg)and”

. Cprea___ (H47/kg_) .

4 3.3 Co,sts and Retums Analys1s,

The results of the budgetary analys1s 1n Table 4, 17 indicate: that the average cost of

‘ productlon for mlllet/sorghum mlllet/cowpea mlllet/groundnut mlllet/sorghum/cowpea

-and m111et/sorghum/groundnut mixtures were N6 312.23, N7 479 72 NS 634 71

N9 243 62 and NlO 749.60 per hectare respectlvely The .analys1s reveals that the '

| " _ 'productlon cost for mﬂlet/sorghum/ groundnut mixture was the hi‘ghest,' -foliowed by the

 millet/sorghum/groundnut mixture. The use of more labour in the 3-crop mixtures could -

~have accounted for the higher production costs, vis-a-vis the 2-crop mixtures. Each
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" component crop of a mixture had-'particular planting, harvesting and threshing periodsT
: ‘Thi.s -explains the higher labour requirernent and cost in the 3-crop thdn 2"-cr0p rnillet |

mixtures. .

o --Millet/cowpea' mixture . attracted the- highest' gross ma'rgin .per hectare : of.

N 20 689. 03. Th1s was followed by mlllet/ groundnut and mrllet/sorghum/cowpea wrth__, .

o gross margms of N14 646.06 and N13 221 03 per hectare respectrvely Mrllet/sorghum L

- mrxture generated second to the lowest gross margm per hectare of N13,192. 99 msplte‘ﬁ T

- of the least vanable cost per hectare (NG 312 23) This may be attrrbuted to the low total h
3 revenue obtamed by the farmers, resultmg from the low market pnces of mrllet (N25/kg) '

- and sorghum -(N24/kg) durrng the productron‘ year, as agalnst '_N43 and N47 p_er

kilograrnme for groundnut and cowpea respecﬁvelny All thlngs being equal, rnillet cr0pping‘.' - v'

“systems with groundnut and cowpea as component crops were, therefore, bound to generate -

_ more revenue:

Analysrs of gross margm per man—day, however showed that mrllet/sorghum. L

| (N 366 47) mixture ranked second to mlllet/cowpea mrxture whrch had gross margm of.~ L

N526 59/man—day Mlllet/sorghum/groundnut (N207 71) and mlllet/sorghum/cowpea o B

o (N258 03) had the least gross margrn per man-day The gross margm per man- day could .

- be used asa measure of return to labour especrally in peasant agrrculture where ﬁxed costs" |

| 'are neghgrble as apphed to this study
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Table 4.17: "Estlmated Production Costs and Returns Per Hectare of Mrllet—based
o croppmg Systems in the Study Area : o,

' Value (N/ha)
' Item/ha  Millet/Sorghum  Millet/cowpea Millet/G/nut Millet/sorghuni _' Millet/sorghum
: : - o : /Cowpea " /groundnut -
~ Gross - 19505.22 © 28168.75 2330077 2246465 2314978
© -Revemue (GR) - : i : : S
 Variable - -
" Costs: » _ ‘
“ Labour . 5400 . 5892 - - 7045.80 7683 - - . 8955 . -
Femllzer . 69360 . 50496 - . - 1376.88 94152 . 938.64
Seed - 21863 976 23203 61910 85596
. Total . . - 631223 741972 863471 94362 . 10749.60
. Variable .. - WO\ S e
© Cost (TVC) | | - N |
| GrossMargin . 13,192.99 - 20689.03-  14646.06 13221.03 . .  12400.18
c @RIVCHR) T B
Gross 366.47. . . 52659 31673 . 258.13 - 20771
‘Margin/Man- ' : o SO o
day+ . .

. Source: field survey data, 1997/98 , ' ‘

. *Market Prices: = Sorghum (N24/kg), Mlllet (N25/kg), Groundnut (N43/kg), Cowpea _
(N47/kg). ' :
- +Gross margm per man day = Gross margm per ha/Total labour per ha

o '.4.2;4 )
- The dlfferent gross marglns of the mlllet-based cropr)mg systems were sub_]ected to

| , stat1st1ca1 test of slgmﬁcance to check whether they were d1fferent The test of the gross -

margms shows that there was dlfference statlstrcally (at 5%) among the gross margms |

. ;_The null hypothesl's (Hy was, therefore, reJected and the alternatlve hypothes1s (Hy) whlch .

- means that there was difference in profitability (as measured by the gross margin) among
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 the millet croppingsystems was accepted. The ANOVA table is presented in Table 4.18. * '

Table 4._185 The ANOVA of G'ross'Margin For Miilet—based Mixtures in the Study Area_‘

o : : _ F-tab
| '»_"Source Cdf s Ms F-cal 5%
Treatments . 4 1078250985 - 269562746 . 988% - - 348
CBmor . - 175 4776250466 . 27292860 | .
CTewl - . 179 sssasolasz |

" “Source: field survey data, 1997/98
* = 'Signiﬁcant at5%. |
| 4.4 Reg;ession Angly‘sis’ of Socio-economic Variables.and Output. :
" A multiple regression _analysis was used to determine the socio-economic factors that -

affect the.value' of agricultural outputs of the millet mixture growing farmers.: The linear_ _

o _function was chosen because it had the highest magmtude of R? and conformed to the a .

Iy p expectatlons of the signs of the coefﬁc1ents The estimated regress1on coefﬁments o

. <_the standard errors and the t—values are presented in Table 4, 19

| Analysrs of the result shows that res1dent household size (X4) was srgmﬁcant at 5 % ,

< and pos1t1ve1y related'to the agncultural output value of the farmers. This 1mp11es that the -
- more'the resident household size of the farmer, and the number of visits paid to him by the -

: 'ag‘ricultu'ral' eXtension agents, the more likely'his agricultural output would increase This |

conforms w1th the a priori expectatlon The reasons are obv1ous Family labour supplied{ .

' ".on the farm g:eteris panbu varies d1rect1y with the number of res1dent members durmg .
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the cropping season, wbile the level of crop output varies directly vuith the amount of family
: ,_labour supphed on the farm. A bousehold_ with many productive members woutd-probab'ly
: .contribute to the extra—labour requirements of nrillet rnixture farm o'be"rat_ions,. leadnrg. to -tlire K '
positive relationshtp; : | - |

_ Table 4.19:  Estimated Coefﬁcrent ‘of Regression Analysis of Socio-economic )
' - Determinants of Output Value in Millet Croppmg Systems (Lmear

Functlon)
Variables o . - 'Coefﬁcient o Standard Error T-Value - -'
| " A_.Farmersage‘- R 598482 . 4, 07 . L418v
" Faming experience . - 298697 453. 636 X
© - Educatiopallevel -~ - 98273 a2 LOSPS
" Residenthouschold size - 97915 12454 2399
- :'.Extensionvisit' o - 2299 054 T umask 1.960"
" Constant < o R 41979705 . | | L
R R 058
R , (s 0.54

- . Source: Fleld survey data, 1997798 o :
- * " Significant at 5%; ** Significant at 10% o
~ 8§ = Not significant at the specified levels. -

Also farmers who are in frequent contact w1th the extensron agents are hkely to be

'.relatlvely more enhghtened and aware of beneﬁts of adoptmg agncultural mnovatlons

Frequent contact w1th extension workers is also hkely to mrmmrse doubts among farmers .

‘ and ensure tlmely procurement of 1nputs Thrs would most probably encourage sustamed

| '-'adoptlon of the agncultural 1nnovat10n
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' The coefﬁcient of educationa_l level, though insigniﬁcant,_ ‘vtfas POSitivety félated :t(_’
. millet mixture.output and in cc')ns'ommceT Wi:th.the'&m—i cXPectation-.' This means that as." .
-'_the'level of education of the farmer increased, the output level also .i_ncrelased.f 'A_ll','things _

| _ being equal, a literate farmer would ljkely keep written records and}so try to avoid past”

| "m'istakes in (:urrent production. Addit’ionally, the level of aWareness of govemment Je

_ programme and: 1mproved farmmg practlces whrch contrlbute pos1t1vely to crop output is

enhanced through formal education. The statlstlcal 1ns1gmﬁcance of th1s vanable however .
' means that educational attainment of the farmers was not a determmant of thelr agrrcultur_al

- output.

Age and farming experience of the farmers were expected to be negatiVeiy related

B to m111et mlxture output as perhaps the more the age and expenence of the farmer the'

..more hkellhood that he would be conservatlve in adoptmg mnovatlon Also such farmers ., ’

_appear to be less adventurous compared wrth the younger on_es_and dependmore on past
’ ~‘experience. ‘The variables, age and farming experience were, hoWever_,. not statistically

-.signiﬂcan't,_ implying that they were not determinants of millet mixture output.l A

. 45 Eroduction Fung jon Analy. sis

The seml-log productlon fllIlCthIl was employed in the analysrs of mput—output data ' -

._to measure the contnbutlon of each 1nput to productron when the mputs mteracted together

to produce 'output. The selection was based_ on .the comparlson of coefﬁcwnt of multrple e |

. determination (R?), the a priori expectation and the statistical significance of the estimated
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R "regression coefﬁcient (Table 4. 20). The semi—log had the best ﬁt' and was selected as the Lo

N : lead equatron for analysrs of mput—output relatlonshlp Oumq; was expressed in gram' -

| equrvalent werght (GEW) to standardrze the component crops of the mrxtures as used by . "

- Umeh and Ikejimba (1991) and Olagoke (1991). L_-‘r:_‘:-.‘

. ‘About 66 and 90 percents of the variations in yields from millet/sorghum and
Amillet/éowpea mixtures respectively' were explained by the. spe(:iﬁed factor inputs, as -
: mdlcated by the st The correspondrng R2 for mlllet/ grouncfnut mrllet/ sorghum/cowpea“ :

: and mlllet/sorghum/ groundnut mrxtures were 49 77 and 93 perceﬁts These are reasonably .'

T hrgh percentage consrdermg that other 1mportant factors such ag dlfferences in sorl fertlhty, a

| _ weather_.condrtrons and farmers' management abrhtres, were .-not.rncluded in the. model.

R
t.'

The coefﬁcrents for farm srze (X1 s) in all the cropping systems were posmve and A

o s1gn1ﬁcant Apart from mrllet/ groundnut mixture, 4l others werg significant at 5%. The .

pos1t1ve coefﬁcrents of farm size suggests that a un1t increase in the varrable in each of the )

. AfIVC croppmg systems, when other explanatory varrables arg he.ld constant is cons1stent

‘4

'w1th mcreased output level. Th1s is in consonance w1th thesa prror expectatron and RS

e contrary to the hypothesrs that there is.no relattonshrp betweem output and mput used in -

productlon Ceterrs parrbu 1ncrease in farm size means: that more 1nputs would be
4_”'requ1red and consequently more output expected under gbod management The '
v srgmﬁcance of farm size in all the croppmg systems hrghhghts the 1mportance of this factor :

in the-peasant ~agr1culture, where the commonest mode of pr_g)d_uctron is extensrve,' as -

A
’ L T

w -
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opposed to intensive pattern.

- The coefficients-of labour (X;,) for_millet/cowpea and millet/ groundnut‘.:mix.tures L
" were positive and 's:i‘gniﬁcant at 5%, and disproves thé hypothesis of no relationship
| b'etween inputs and outputs . The positive coefficients are in‘:-agreement with th_e'

. hypothes_}i_z'ed exﬁected sign, and implies that as the amount of labour in the ~fa'rms were

‘ increased the outputs also increas'ed. This type of relétionship is» ' hOwever expected-f o

: where the: available labour is efﬁciently managed along w1th the other resources to avoid -

. ‘ redundancy and diminishing return to labour |
Mlllet/sorghum/cowpea and millet/sorghum/ groundnut m1xtures had ms1gn1ﬁcant
:_labour coefﬁcrents at any of the spemﬁed levels mdicatmg lack of relatlonship between- |

| _-'output and labour_m the lmxtures'. ‘A likely reason for the ms1gmﬁc_ance of the coefﬁcrents
- of lab.our"could;be _insufﬁcient labour sup‘ply or inefﬁc’iency in the Bse of labour,‘ since 5-

crop mixtures are more labour demanding. = .

© The céérﬁéient of fertilizer :in‘m‘illet/sorvéhum &) mixtur;;_'"Was positive andin

) .'accordance uvith 'th'e expected si-gn.r This 'me'a'ns lthat thec'}luantity'.,of ‘fertilizer apphed Was

directly related to output. The negative coefﬁcients ot' fertilizer m ‘most ot' the millet “

| _ croppmg systems could be attributed to the expensweness of the- mput and. the consequent'
'f-reduction in the number of users and apphcat1on rate Also mefﬁc1ency in fertihzer 3

. 4

! application methods or the mtrogen—ﬁxmg effects of thq component crops (cowpea and A
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' ’groundnut)'which'weére capable of ,‘in'cren_s'rng' soil fertility,"<or lend to exeessive vegetation ,
: ,and'lowklhyield when combined with a'rtiﬁcial fertilizer at high rate, eould be -.responSible for
~ "-the nega'ti\re 'coef'ﬁcients - The statlstlcal msrgmﬁcance of the coefﬁ01ents 1mp11es that -:

fertrhzer was not a determmant of output in the croppmg systems

Seed mput‘ | coefﬁc1ents (X4s) for mrllet/cowpea, rntilet/ groundnut- and “
B ,lmrllet/sorghum/cowpea mixtures were pos1t1ve and s1gmﬁcant at 5 % thereby d1sprovmg =
. the hypothe51s of no relatronshlp between output and mput‘m productlon The pos1t1veness' ”

‘ »of the seed coefﬁments is in line with the expected s1gn in all the mlllet croppmg systems ;

- j_All thmgs bemg equal higher seed rate in kg/ha rmplles greater number of component crop

o k sta_nds per hectare and consequently hrgher _yleld, except where there is over_-c_rowdmg _ o

" leading to competition for nutrients and low yield. ¢
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"Tabl’e"‘4.20: Estlmated Regress1on Coefﬁc1ents of Inputs in Mlllet-based Croppmg
' systems with Seml-log Productlon Functlon '

Estiniated Parameters + -

" - Cropping systems  Constant Land Labour - Fertilizer . Seed Frao R = R
 Milletsorghum - 968.731  1548.896*  250.058%% . 62.242%  110.513%  14745% . 0.655. 0.6
o (419.615). . (129.333) - .(31.590) - (392.386) . . o

| Milleticowpea - 7T48.676 ' 1844.488%  270.398%  -10.571  744755% 66,127  0.895 08
R (336.055)  (132.745) = (27.80%)  (245.414) S

 Millet/grounidmat - 1120.999  1320.390%*  1490.566* . -12616"  S36.670%  9.151*  0.550 . 0.4

AR N (75L.137)  (667.304) . (116.126) ~ (242.038) - -

U Mille . 5943865  1507.871%  78.823 | 26.398%  930.949%  30.477% - 0797 0.7
sorghum/cowpea . - _ (358.268) - (428.068) (51.455).,.. (285.504) o :
Millet/sorghum/ 341935 23035 11s4s3® 19.396" ° 223.8320%*  121.111* 0.940 0.9

_growndnut | (230, 709) (138.062) . (20.400)  (117:190) o a
-Source: ‘Field survey data, 1997/98 .- LT
¥ = Significantat 5% , ** = Slgmﬁcant at 10%,

NS - = ° Not significant at specified levels, -

o+ = Flgures in parentheses are standard errors

The result of the pooled data for the semi-log function was also found to give the

‘ Abest fit, judging from the R2_ and other econometric criteria.t Farm size' labour and seed )

. were all pos1t1ve and s1gn1ﬁcant at 5%, whlle fertilizer was negatlve and ms1gmﬁcant..‘ L 'A

_-(Table 4 21) The postlveness of the coefﬁc1ents of farm s1ze labour and seed isin
- consonance w1th the a priori expectatlon The 1ns1gmﬁcance of the' fertlhzer coefﬁc1ent in. -

- '»the pooled data further lends- credence to the fact that fertlhzel: is. not an. 1mportant
| 'determmant of output in’ mlllet-based cropping systems as ev1dent in the separate models -

. for the croppmg systems.



Table 4.21: Semi-log Regression Estimates for Production ofMillet-based Mixtures .

NS

(Pooled Data). _ | |
© Variables - -Coefficientss =~ . .Standard Error - . _' - T-value
Farmsize 484.900 106344 4,560

Labour 806.645 . 145.564 - - 5.542%
. Fertilizer - 9728 © 33,443 0201
- Seed . . 414167 _ - - 78288 °  5202%
R . o0s19
SR 0508
. ,Constant | ‘  1144.125 -
Source:  Field survey data, 1997/98 .\
¥ = Significant at 5% - Ca et
=.  Not significant at 5% ' R
450 o Relative Importance of Productive Resources.

The relatlve 1mportance of common resources used m producuon could be

-4 s determmed by ranklng the magmtudes of thelr pos1t1ve Beta coefﬁc.lents~as md1cated by the

| productlon funct10n ‘The resource w1th the hlghest Beta coeﬁﬁc1ent is the most 1mportant e

- Th1s method was employed by Ml_undadl and-Norman (1982) The relatlve 1mportance of

" resources in the mlllet crop mlxtures as determmed by the semi- 10g product1on funct1on 1s :

_ 'presentemeable422 - R ’ ‘ ' ‘.'-.‘;. -
| s

Analys1s of the result shows that land was the most 1mportant resource m all the '

. mlllet croppmg systems except in m1llet/groundnut mixture, ‘Where it ranked second The,r .

'

o 'reason for relatlve importance of- land resource over others is obv1ous Peasant’ agnculture .

” is usually based on extensive rather than intensive land use.f Land 1s therefore expected' -
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~ to be the most 1mportant Tesource. Seed (plantrng matenal) ranked second in m1llet/cowpea :

and mrllet/sorghum/cowpea whrle labour was second in mrllet/sorghum and fertrlrzer in

- m111et/sorghum/groundnut mlxtures Labour mput was ranked as the th1rd most 1mportant} -

.resource m the productron of mlllet/cowpea and . mrllet/sorghum mrxtures but ﬁrst and

. -second in mrllet/groundnut and_mlllet/sorghum.mrxtures respectrvely. . |

In general; millet crop mixtures with cowpea as one of the'component crops had the
' same resource. rankmg, with land as the most 1mportant followed by seed labour and

_ﬁfertllrzer Perhaps the mtrogen—ﬁxmg abrhty of the roots and the mulchmg effect of the "

» leaves of cowpea as component crops in mrllet/cowpea and mrllet/sor’ghum/cowpea helped._‘ L -

-~_to 1mprove soil‘ fertrhty and rendered the use of fertrhzer less 1mportant

o On the aggregate ‘land ranked as the most 1mportant resource w1th total descendmg L

' | rank order of 6, and followed by labour (10). Fertrhzer was the least nnportant wrth total -

. rank order of 18, conﬁrmmg the general agronomlc fmdrng that mrllet grows where no -

Aother cereal can consrstently produce harvest on sandy, mfertrle s01ls where rainfall is low |

- ” and erratrc (Terrba 1994)



"~ Table 4.22: Rank Order of Relatlve Importance of Resources in Mlllet-based Croppmg
' Systems
Beta Coefficient . - B o Rank Order of resources*. ,
“Cropping systems ~ Land  Labour Fertil_izer. ~ Seed Land  Labour Ferﬁlizer Seed. -
| Millet/sorghum ~~ 0.81 0222 0.182 © 0.062 1 2 3 4
milletcowpea © 0.6  0.143 0023 - 0307 1 2 3 2
© Milletgroundmut 034 0.485  -0.015 - -0.066 2. 4 3 4
| Millet/sorghum/ © - 0.64- 0.032 0051 0395 ~ . 1 - 3 4 2
. Milletsorghum/ - 0.87 0061 0044 0051 1 . 2 4 . 3.
. groundnut . ‘ S . N T o
. AggregateRank . e 61118 15
“.-_Order 4 .o ' B . . . T
_ Rank order of ' o ' B .
~ _pooled data' 0.266 = 0.374 0018 -~ .0317 .~ 3 . 1 | 4 2.
L Source ‘Field survey data 1997/98 e
© * Ranks are in descendmg order of resource 1mportance -

- When the result of the pooled data was however considered, labor ranked firstas = -

" the most i'niportant resource. Th1s 'w'as' followed by seed input, while f'ertilizer.' still
" remained the least important.

&

452 Marginal Value Product and Economic Efficiency of Resource Use, B

Economic efficiency of resource use in the various millet-based cropping systems

. was coinpared using' the ratios 'of their Marginal A alue Products (MVPs) and the Marginal..‘ . .-_ -

| :'_Factor Costs (MFCs) The MVP for each 1nput was calculated by multrplymg the Margmal

- Phys1ca1 Product (MPP) of each mput by the anthematlc mean pmce of the mlllet crop., :
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mixture ‘outputs. An input is said to be efﬁc1ently used if its MVP is Just sufﬁcrent to

- cover acqu1s1tlon cost, that i 1s there is no dlfference between MVP and the MFC The._' o

'MV Ps and their rat1os to MFCs of the s1gmﬁcant varlable resources in m111et croppmg

o systems are presented in Tables 4. 23 and 4.24.

Accordmg to the MPP and MVP ﬁgures for the mrllet/cowpea mlxture, on average -
N _and w1th all other factors held constant an mcrease of man—day of labour would mcrease o
. _output by 5. 16 gram equlvalent weight (GEW) and revenue by N199 59 Slmrlarly,

' add1t10nal GEW of seed would increase output by 22.45 GEW and revenue by N868.37. )

: The MVP of an add1t10nal man-day of labour in mlllet/groundnut mixture would be*» o

g N 597 36 wlth MPP of 21.97 GEW Mlllet/sorghum/cowpea mlxture had MVP of ’
L Nl 149 12 for seed whlle the MVP for mlllet/sorghum mlxture labour and fert1llzer were: -

o ;.NZOO 55 and N62.24 respectlvely

_ Based on the MVP figures, ‘therefore, an'_add'itional man-day of - labour m -

‘ '_millet/grOUndnut mj)rture would bring the hiighes return (¥597:36) than in millet/sorghum

" N and mrllet/cowpea mrxtures An addltlonal GEW of seed in mlllet/sorghum/cowpea would

o bnng the hlghest retum (Nl 149 12) compared w1th mlllet/cowpea (N868 37) and‘ .

. Im111et/ groundnut (N194 4) mlxtures



Table 4 23 Estlmated Marglnal Phys1ca1 Products (MPPs) and Margmal Value Product
' (MVPS) of Millet- based Croppmg Systems )

MPP (GEW/Urit input) I . : © _MVP (N/Umt input)*

Cropping systems. ° -Land .  Labour ) Fertilizer - Seed Land Labour” Fertrlrzer  Seed
" Millevsorghum .. - -1164.58 s22 . 1627 % 4477810 .- 20055 __f 62.24 Sl
. millevcowpea 13883 . 560 * 2245 533361 . 019939 o 8837
o Millet/groundnut . 923.19 2197 i w704 . 2510154 . 597.36 © .. W 1944 )
- --_erllet/sorghum/ Lo em029 T e U e 048 U3g603.82. . o e qugnes
':..‘-‘cowpea P . o e RS .
' ",:.'.Mrlletlsorghum/ T 159952 w T wUgsee o 56894.93 R P R IR
"groundnut : g - : : o o O

o SOur'ce Regressmn results ﬁeld survey data 1997/98
.+ _© - * Estimate not derived because coefficient was ms1gmﬁcant Coo
L j,+ -Unit price/Grain equivalent Weight:” Mlllet\sorghum (N38. 45/GEW) Mlllet\cowpea
T (N38. 45/GEW);Millet\groundnut(¥27. 19/GEW);
.~ Millet\sorghum/cowpea (¥39.38/GEW); Mlllet\sorghum/groundnut (NSS 57/GEW)
B Umt prrce/GEW (Py) = Total value of output/Total GEW of output ofa crop mlxture

'ETable 4 24: Ratlos of MVP to MFC

MFC(P,) e o MVP/MFC(P,)

'»‘_'CIOPpmg Systems 'i Land Labour Fertllrzer - Seed " Land . "Labour - Fertlhzer Seed o

S Milsorghum 800150 24 e Usser 1M s e
"r";‘l-,_fmmwcowpea 960 150" * - 399 5545 0 133 o . % _:,'21'-'.746'111‘:.:-,5
 Millet/groundout - 780 . 150 - %237 . 3218 . 39836 - ¥ .- 819"
:Mllletlsorghum/ 838 . k. .ox .731,-2' 46,07 [ T '-"_.‘36.7.6
I'i»,',,Mﬂlet/sorghum/ 1035 % k36 5497 < %ok asgt
',Zgroundnut oL - o S o O

Source Freld survey data 1997/98 S
e Estlmate not derlved because coefﬁcrent was 1ns1gn1ﬁcant ‘
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Compaﬁson of the ratios of the MVP and MFC- shows that all resu'ltingratios were )

) _greater than umty for land, labour fertrlrzer and seed indicating that the mputs were under— '

- .’ used on the study farms during the cropprng season This confirms the hypothes1s that . ,'.}

resources are not efﬁcrently utrhzed Under the- assumptlons of the model therefore, 1t is .

i 'hkely that outputs and revenues would have bee_n higher if more of mputs had been utilized. |

453 dustment _m M L _l lue Products- VPs 'for.OAtima'l'Reso ce - '

Allocatlon

Optlmahty in resource allocatron requrres that the margmal value product be -

- equal to the margmal factor cost or the umt prrce of, the mput Analysrs of the MVP MFC o

: ratros indicates that all the varrable resources were. under-utrhzed The necessary - ‘.' )

S percentage adjustments in the MVPs requrred therefore to. obtaln opt1ma1 resource A

| _ allocatlon are presented in (Table 4, 25)

. Tab1e4.25: Requrred Adjustment in Margmal Value Products (MVPs) (in percentage) )
IR for Optrmal Resource allocatron of Variable Inputs. =~

' Percentage Adjustments in MVPs =

_‘Cﬂropping' Systems . B Land : Labour B _'F‘erti‘li'zer VIS'ee'_d '
A-].""..Millet/soréhum... 9821 8085 W
© Millecowpea 9820 . 248 e 954
"‘“-_M.illlet/groundnut" 9689 - 49 x g1
. ~M111et/sorghum/cowpea 9783 .‘ ¥ - * - 97.3 _‘
.'.Mlllet/sorghum/groundnut 98'18 R . 78.6 =

Source . Field survey data, 1997/98
" o Coefﬁcrent was ms1gn1ﬁcant and therefore, not determmed
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The results indicate that for optlmal allocatlon of land in all the croppmg mixtures, '
more than 96% increase in MVPs was requlred whlle labour in the mlllet/sorghum o

. mrllet/cowpea and mlllet/ groundnut 'mlxtures requrred increase in MVPs by 80 85- 24 8 )

) _and 74.9 percents respectrvely About 61 percent mcrease in MVP for mrllet/ groundnut

5 . was necessary for optrmahty in fertlhzer appllcatlon This could be achreved throughp ) . -

o : mcrease in fertlhzer apphcatlon rate Seeds were grossly under-used leadmg to percentage |

- 'deﬁclts of 95 4, 87 8, 97. 3 and 78 in MVPs for opt1mal allocatron for mrllet/cowpea '

mrllet/groundnut mrllet/sorghum/cowpea and mrllet/sorghum/groundnut respectrvely For ’

mcrease in the use of the inputs to produce any effect in the percentage adjustment of the,- N

o TMVPs for optrmal resource allocatron such resources must be purchased in competrtrve .

B market to ensure falr prices. In the altematrve hrgher prlces have to be obtamed for the__ o

o :outputs.

45 4 - Pro'd_uction Elasticityi and '_I‘ech_nical Efficiency in Resource Use. o

The sum of the elasticity of production of the semi-log function indicates the nature
"»of return to scale; ‘that is, 'the degree of responsiveness of the output when all inputs ar’e .

vaned (Olagoke 1991 Ogungbrle and Sanm 1991) ‘These sums amounted to 2.92, 2 93, ‘

42 70, 2 70 and 2 64 for mrllet/sorghum mlllet/cowpea mrllet/groundnut- B Lo

- mﬂlet/sorghum/cowpea and mrllet/sorghum/ groundnut mrxtures respectlvely (Table 4 26) :

,’Thrs 1mp11es that 1f all mputs mcluded in the model for- farmers growmg mrllet-based |

' mrxtures were mcreased by 1%, output would have 1ncreased by 2 92, 2 93, 2 70 2. 70'. o "

o and 2.64 percent for mrllet/sorghum ) mrllet/cowpea m111et/groundnut

- mrllet/sorghum/cowpea and mlllet/sorghum/ groundnut mlxtures respectrvely



rhe sum of elasticities were higher than unlty m all the crbp‘*rﬁiifdfés s the

o . productlon for the mrxtures was charactensed by an 1ncreasmg return to scale The hlghest‘._.‘._.-. : o

- ‘value observed in mrllet/cowpea mtxture compared w1th others 1nd1cates that it had the
- 'hlghest output toa proportlonate change in‘all the 1nputs dur1ng the: croppmg SeaSOn Th1s- »' 8

_' ' was followed by mlllet/sorghum mrxture

Table4 26: Elast1c1ty of Productron and Returns to ‘Scale of Inputs in Mrllet—based“' SR
e Croppmg Systems : . : S

) ”Ela's'ticity of Production - -

R -Croppmg systems S Land . ,-j.Labour _ Tertilizer Seed - Retumto Scale

L Mrllet/sorghum 2 0.3738 ..~ 0.0931 0165 - 292
:j-'ijet/cowpea S 1% o8 00109 . 0767 283 0
,{'Mﬂlet/groundnut ST L07 T 12083 00102 0434 27000

| V:Mrllet/sorghum/ ' 172 - -0.085 00555 1014 .- 270
o cowpea oo a NS e e BURECE PN

_,_’:_'i:j.Mmet/sorghum/ 225 L0018 00495 . 0225 o T 264
’-:groundnut SR e e

o Source:'l Fieldisurvey data, 1997/98.

Thus mlllet/cowpea and mlllet/sorghum m1xtures could be sa1d to: have the h1ghest_'{ . :

oo :‘retum to scale amoung other mlxtures Th1s method was adopted by Ogungblle and Sanm‘ o '_.;5

T x '(1991) It 1ndlcates the techmcal efﬁmency of resource use Farrel ( 1957) deﬁned techmcal e

R '.'efﬁc1ency as the .measure of a ﬁrm S success in producmg max1mum output from a grven L

kS -A;set of mputs The mrllet/cowpea mlxture is 1mportant source of carbohydrate and protem S

to the farmers, thus ensurmg good and balanced food d1et
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_4.6' Technical and Soc'io-economic- Problems of Millet Mixture:Growers. .

The problems of agnculture in Nrgerra are legron ‘These 1nclude s001al econom1c

: and cllmatrc problems amongst others The mlllet growmg farmers were asked to rank o s

B therr ﬁve most 1mportant agro—socm—economrc problems in descendmg order of magmtude -
The greatest problem of a farmer was ranked one (1), followed by 2 3 4 etc The result x

| ) is shown m Table 4 27

1" Table 4, 2T Rank Order of Techmcal Socro economrc Problems of Respondents _ |

(n = 180). - '
' _ -Tec:hnical and Socio-economic problems  Rank order* , '-. | Percentage of -
o B S ' : Respondents**
= ".'I-ligh_cost of lnputs R . 1 150.6 .
Lacik of finance 2 '50.0 -
 Soil infertility 3 30.5
_.Droug'ht_' N “4 ,. 2'.'8.'3 o
) : Erosion _ ] 239 .
Lo Lack of hired labour at cr1tlcal perlod ; 6 | 230 |
o Pests and diseases ' 7'_-. - 144
- Lackofmarketforproduce o 8 124
Source: Field survey data, 1997/98 -
*. . Ranks are in descending order of magmtude of problems

L id Multlple_ responses existed, hence exceeds 100%.

e The r’esnlt reveals that the major technical and 'socio-econOmic problems'of the o

farmers were hlgh cost of inputs, lack of ﬁnance soil mfertlhty, drought and erosion. Hrgh,

© cost of 1nputs was ranked first by 50. 6% of the respondents Accordmg to the farmers the : o .
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.._cost-of fertilizer, in particular, was very high following the Federal Government 'wit.hdrau/al ,. |
E : of fertilizer subsidy in 1997. Consequently, the price of,NPK‘fe_rt_ilizer'increased from the ._ |
ofﬁcial rate of ¥N450 to N1,200 per 50kg bag. This was not affordable'to most farmers.-A '
-Perhaps this acoounted for not'more than '50% of the redspondents in any'of the millet :

croppmg systems using fertlhzer as mdlcated in this study (Table 4. 27) The s1tuat10n was .
‘made worse by lack of finance facing the farmers Wthh ranked second in the problems as |
indicated by 50.0% of the respondents. Evidence from the study showed that 45% of the

. -Afanners were subs1stent producing only for consumptlon (Table 4, 8), ‘as opposed to proﬁt

' max1mlzat10n Grven the small holdmgs of the farmers therefore lack of fmance is bound» e

: to .constltu,te a constr‘amt in productlon.;»

Soil infertility was ranked to be the third most important agronomic problems of

" 30.5% of the,study farmers. ' The farmers pointed out that though millets are tolerant to.” |

most soil types, they usually supplement the soil with artificial fertilizer or organic manure. -
. W1th the ayailability of fertilizer at affordable price, following the government subsidy over
. 'thel.yea_rs, the farmers, however, wholly depended on artificial fertilizer h'ec'aus'e of its L

" reduced price and bulkiness relative to organic manure, and ease of transportation to the -

* farms. They, therefore,, cared less about collection of organjc manure for millet o .

production, but for backyard vegetable gardens. The sudden withdrawal of fertilizer
- subsidy in the study year (1997), therefore, met the farmers with no immediate option and

arrangement for fertilizing the soils. The result was soil infertility.
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Fourth in the hierachy .of agronomic problems _Of the millet ‘mixture growers
| A.'(23‘ 8 %) was 'drought.' "The- drought in the' .1.997/98-cropping seas'on in Born'o As'.tate' was >
| . phenomenal Accordmg to the farmers ralnfall estabhshed in the second week of July, but. i
| became dependable from last week of July through August There were, however
‘- _-_mtermrttent droughts from last week of August throu gh the second week of September On
: the whole the onset of ramfall was delayed the frequency was uneven, and the amount was
less compared to the s1tuat10n in 1996 Low y1e1d and hrgh prices were generally recorded" ) 3
ifor most crops in 1997 compared to the. prev1ous year Millet farmers who embarked on °
' _dry plantmg of mrllet were the worse hit by the erratic nature of the ramfall in the study. ‘

o areas as most of their mlllet stands were staunted in growth

About 24% of the respondents ranked eros1on as the fifth- most 1mportant techmcal | o =

"':-and socro economrc problem Two major types of erosions Wthh devastated farmers -

) farms durmg the croppmg season were reported They include wmd and ﬂood eros1ons .

5 __Accordmg to the farmers, the wmd storms wh1ch usually preceeded any rarnfall durlng the l_
o year were tremendous breakmg tall crops 11ke m1llet and sorghum In the case of m1xtures '

-the broken stems trampled the component crops such as cowpea and groundnut Thus in

| addltron to loss of millet and sorghum stands extra labours were requrred to remove the R

S broken stands

~ Some of the respdndents revealed that they observed persistent_ floods in August "

. through September. Rain duration lasted up to the second week of October. The incidence
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of flood erosion in-1997 and in the recent years has become re-occuring, as'some of the -

- .fa'rmé_:r's'nbted; During the rainy season, the Lakes Alao and Chad overflow their banks. .
" The resulting floods _usﬁally de_stroy éfops_ggowﬁ along their courses. Farmers experienced

" this in 1997/98 cropping season and perceived it as one of the erosion problems they had.

Other problems of the farmers includellack‘ of hired labour at the critical period; fi'ncidenég T

~ of "p_ests a'nd:diSeasés, and lack of market for produce.
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- CHAPTER FIVE |
© SUMMARY. CONCLUSION AND RECOMMENDATIONS|
| 5.1 Smnm___ry_QLEmﬂmgs o

~ The study examined the ecOnomics of millét prodUction under diﬁ’erent cro.pping

o systems in Borno State of ngena The: speclﬁc objectrves were to 1dent1fy the mlllet-based E

- croppmg systems and S0Ci0-economic charactenstlcs of the mlllet growers determme the ‘
= correlatlon between socio- economlc vanables and agncultural outputs of the farmers a
~ determine the di_ﬁ'erences in proﬁtabihty among millet crop mixtures; estlmate production-'

“function for millet cropping systenis; compare relative importance and resource use efficiency -

.. for common resoutces used in millet crop mixtures; and identify the major agronomic and-~ -

_— socio-econornic problems of the millet growing f_‘arm‘er 8.

Primary data .for the study were 'collected | using .questionnaire and intefview- |
' ,-4schedu1es admrmstered to 180 millet mixture growing farmers. Thirty six (3 6) were randomly
o selected from each of the stratum of the ﬁve major rmllet mixtures. studred namely,v
mlllet/sorghum rrnllet/cowpea mlllet/grOundnut nnllet/sorghum/cowpea 'and
:Inullet/sorghum/groundnut Analys1s of data was achleved by means of s1mp1e descrrptlve
o _:statlstlcs gross margm analysrs mu1t1p1e regressron Analy81s of Vanance (ANOVA) and:-

L .Chr-square statrstlc

The ma]or ﬁndmgs of the study 1nd1cated that the mean age of the farmers was 40. 7~" h

' .'years w1th 51 1% in the age bracket of 31 and 40 years. Farmmg expenence for majorrty ‘
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| (62.'8%) of the farmers was between l.:to; 10 years; twitih mean of 1(5_.3 and m_inimu.m'of 3.

N year's»_,» .Majority .(6,1_-. 1%) of the respondents acquired secondary educ_a_tion. Ayer_age farm sine ]

o fo.r the re’spondents was 1.4ha, with most farmers (77.8%) having farm»fsize ranging from 1

o to.l '99ha ' Maxrmum farm stze was‘3 5ha »white"srgniﬁcant relationship.existed between" o

.farm s1ze and croppmg systems Lands were mostly acqulred through 1nher1tance as mdrcated V

o by 67 8% of the respondents Household size for 58 9% of the respondents was between l:.

: and.4 w1th ‘a-mean of 3. 8 persons and max1mum of ‘13 persons Famrly labour consrtrtuted ; :

kxS the ma]or source of labour ‘Mean labour uses were. estlmated at 36, 39. 28, 46 97 51 and

V _159 70 for m111et/sorghum, mﬂlet/cowpea mlllet/groundnut mlllet/sorghum/cowpea and' _ o

B -nullet/sorghum/groundnut respectlvely Labour Wage was N150 per man-day Contact w1th‘ .

n extetision workers was poor wrth mean of I. 5 mlmmum of - and maxrmum of 5 tlmes ,

- B durmg the croppmg season. Among the major reasons for growmg mlllet in mrxtures by

respondents were trad1t10nal practlce y1e1d securrty and efﬁcrent use of land as 1nd1cated by S

: .V-A44 4 20 and 13 3-and 11.7 percents were proﬁt maximization, food secunty and both .. o

| respectrvely in the same order. Compound fertlhzer (N P: K 15:15: 15) was commonly used' o -

e by the farmers at apphcatron mean rate of 28.90, 24. 79 57 00 39. 23 and 39. llkg/ha for -
- mlllet/sorghum . m111et/cowpea mtllet/groundnut | mlllet/sorghum/cowpea' : and '

‘ .A lmJHet/sorghum/groundnut respectlvely A SOkg bag of the fertlhzer was purchased at N1 200 :

" The common vanetles of mlxture component Crops grown were Ex-Borno for mlllet o

‘-‘.economic vanables which positively and significantly affected the agncultur'al output:s: of the )
o farmers as indicated‘by the linear regression model were educational 1evé1, resident household - -

 size, and extension visits. -Age and farming experience were inversely related to output. -
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o AnalySis of 'the costs and returns“of the different millet mixtures_reveale_d that .- |
: :.'millet/cowpea' attracted the hlghest gross margin“per'. hectare of N20 '689.03 ..followed by .'
“ mrllet/groundnut (N 14 646. 06) and mrllet/sorghum/cowpea (N 13 221 03) In terms of gross‘ -
| .margm per man-day, mrllet/cowpea rmxture ((N526.59) ranked ﬁrst and followed by s

'. '_mrllet/sorghum m‘rxture which also had the gross margin of N3 66.47 per_ man-day. Thus,

- - millet/c_owpea n_rlxture_was the most profitable in terms of gross margins per hectare and per - R

. man;day.

“The result of semi-lo g productron functron rndlcated that farm size was. s1gmﬁcant at

. 5% in all the croppmg systems except in mlllet/groundnut Labour was s1gmﬁcant at 5% in. .

mrllet/cowpea and mrllet/groundnut whrle seed was mgmﬁcant in mrllet/sorghum/cowpea
.'and mlllet/sorghum mrxtures. Fertrlrzer 1nput was s1gmﬁcant in mlllet/groundnut -

"':'millet/sorghum/conea and millet/sorghum/groundnut mrxtures. - A measure of the relatrve,

. importance of the resources in production bas'ed on their beta coefficients showed that land. - S

’__,ranked ﬁrst as the most 1mportant resource 1n all the mrllet mlxtures except in

mrllet/groundnut where it ranked second Mrllet/cowpea and rmllet/sorghum/cowpea ranked._‘_ o

. seed as the ~second  most, 1mportant resources wh11e mrllet/groundnut and
'millet/SOIghum/groundnut ranked it as-the second. Companson 'of : economrc eﬂicre‘ncy of

" " resources used based on the ratio of margrnal value product (MVP) to marglnal factor cost -

L “(MFC) showed that all the 1nputs were under utrlrzed in all the mlllet-based cropprng

- systems Addltlonally, an assessment of the techmcal efﬁcrency of t resource use based on the |

, retum to scale mdlcated that mlllet/groundnut mrxture had the hrghests return to scale (l 63)
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This was followed by millet/cowpea mixture (1.01), even though both mixtures exhibited
increasing return to scale. All the other mixtures were characterised by decreasing return to

scale, having less than unity sum of elasticity of pro'duction.

High cost of inputs was ranked as the most important agronomic problem by 50% of
- the farmers. This was followed by lack of finance, soil infertility, drought and erosion, in fhe» N _

same order.

5.1 | Conclusion.
| Evidence from this study has re-affirmed the claims that inefﬁciency in the u'se- 6f
available resources poses the major constréints t§ increased food production in Nigeria.
Though all the millet-based mixtqres in the study we.re‘ profitable, the productioﬁ function
"analysis fevealed under-utilization of all the production resources. "I“he profit moﬁVe_ as
| opposed to food security for determining why farmérs prefer to ‘gr'ow crops in mixture was .

shown to be sécondai‘y, among the millet-based 'grof)s)érsﬁ'

This has a»far-reaching implication vfor food productién. The predominance of food
security as the‘ major objecti{re for most of fhe‘ farmers suggest an inherent tendency or.
willingness to adopt measures specifically towards increasing their aggregate food supply.
Intercropping, which is the domiﬁé,nt croppihg sysfem for millet gro;ving farmers, has beeﬁ
-pmVed to be one of Such measures. The yield advantage and stability over sélé cro?éing has

been established by researchers. Its adoption by millet farmers will, thereforé, be a



85 .

worthwhile practice towards food sufficiency.

Mi]iet and sorghum have been shown to constitute the major food bﬁse of mbsf states
in nqrthern Nigeria, including Borno State to tﬁe tune of 50 million i)eople. The objective_ of
éttaining food sufﬁqiency and security thfqugh Iﬁillét-ﬁaéed mixtﬁres, however, can only be
~ achieved if productive resources such as land, fertilizer, labour ahd seeds are efficiently
_ utilized, .timely and adequately provided, and if conscious eﬁ'ort§ are made to select crop

combinations that facilitate féod and income for tilé family's need. ’fhis is-in addition to"
'addreséing the technical and socio-.economic probiems such as drought, erosion, soil fertiﬁty,
amoﬁg others, militating against i‘ncreased output. The future holds promisel for increased
food production through millet-based mixtures especially millét/cowpea and millef/gfoundﬁﬁt h o

- mixtures for sufficient and balanced fbod,crop diet in Nigeria.

5.2. Recommendat.ioﬁs.
" The following récommendations are made based on the findings of the sfudy.

(i) . With regards to the small holdings of the farfners, the relatively small housgholci siée, |
and lack of finance, perhaps resulting to undef—utilization of productive inpuf,' there
is neéd for anlintegrated a_pproach to the problems. In this regards, the experiénce of
.the Nationa.i Agricultural Land Development Authoﬁty (NALDA) in the state is quite o |
instmctive. Its managemeﬁt, by pursuing a farm su-pport’servicé programme ﬁﬁed
at ensuring' quick access to prddﬁctive inputs and social infrastructures, and

discouraging land fragmentation should be extended to greater number of millet
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- growing farmers, who produce the major staple food in the state. The re_nge' of .

supports to farmers should include land deVelopme_nt, prevision of grants, c.re‘d'its,‘ '

social infrastructure such as storage facilities, roads, potable water, health care and so -

~on, as well as institutional and organizational supports in form of monitoring and

evaluation services.

The extensionservices in the state should be revitalized and made more effecﬁve. A

. situation where 50% of the study farmers had no single access to’ eXtension agents,

- while 44.4% had just 1 to 4 visits during the cropping season does not augur well for

effective and efficient farm communication. The fortnightly visits of the Agricultural

Development Programme (ADP) should be made more functional by ensuring greater |

"number of and more effective visits to farmers during the cropping seasons.

~ Millet-based mixtures are labour demanding. Tractor or animal traction hiring

services;,if rendered to the farmers will help to ensure adequate supply of labour,

thereby reduce under-utilization of labour.

The use of organic manure as a supplement to artificial fertilizer needs to be advised -

and encouraged through the ADP extension agents, to cushion the effect of high cost

of artificial fertilizer and‘ﬁllrther raise the profit margins of the farmers. |

~ Millet-based mixtures with crops of higher economic and menetary values, where
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possible, ‘sho’uld be explofed to raise the revenue base of the farmers, for easy
procurement of inputs. Re_seaf_ch institutes and universities should underfake research
in this area.

Erosion control progré.mme'shoﬁld' be embarked upon by the State .goven-lmentAto S

' complement the afforestation programme and tackle the menace of flood erosion.

Also, farmers should be discouraged from planting during: the dry season in

antidipation of the rain (dry planting)'to rédu'ce loss_és from 'drought.l

Finauy, farmérs should be encouraged to grow 2-crop mixtures, espeéially.

mﬂlet/cowpea mixture, which has been proved most profitable
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APPENDIX I

UESTIONNAIRE

ECONOMICS OF MILLET PRODUCTION UNDER DIFFERENT CROPPING
SYSTEMS IN BORNO STATE OF NIGERIA.

. Millet Farmers Questionnaire: ~  No:

Millet-based crop mixture of interest studied:
Total number of farmers growing the crop mixture in the study

Area:

A. SOCIO-ECONOMIC CHARACTERISTICS OF FARMERS

1.  LGA; Village:
Farmers Name: |

1. Sex:

2. | Age:

3. Marital Status :

4, Resident household size:

5. a) Number of years in formal school:

b) level of Educ. Completed

6.  -Annual farm income: N

7. Annual,non-,farm.income: N
8.  Farm size (ha):

0. Non-farm activityengaged in:

10.  Number of years of farming experiencé:




98

11.  Production goal:
(@) - Profit maximization ( V')'
® Foodsecwity ()
| (c)  Profit maximization and food socurity ( )

((¢)) 'Others (Specify):

B. | .INFORMATION ON MILLET PRODUCTION

12..  Indicate the other mlllet-based crop mlxture(s) grown in your farm(s) and the crop'
: ratio (Tlck) : R

Crop mixture | Crop Ratio e.g. 1:2; 1:3:2 etc) -
a). Mlllet/cowpea( ) ' ‘ |

D) Mlllet/groundnut( )

C). Mlllet/sorghu_m_~ ()

_d). Millet/sorghum ()

| &). Millet/sorghum/groundnut ()

f)j Others (specify)

13. Whlch is the major mlllet-based crop mlxture grown in 1997...........
14. . How many of the major millet-based farms did you have? .
15. Why do you grow millet in mixtures (rank the most important first)

Reasons | ' | Ranks

- | a). Itis our tradltlonal practice

>b) To obtain high output

| c). -Because of shortage of land
_d). Ensure yield security ‘

e),. Ensure food security

f). Others (specifY) '




INFORMATION ON INPUT USE

i) -~ Land
" Land for millet production is acquired through (Tick).

@) Inheritance ()

b). | Government * ( | )
). Bou'ght from other farmers (. )
.d); Léasing ( )

' é). Others specify)

If the land was bought or leased, state the amoﬁnt N:

.. Indicate the size of land for the major Imillet-based crop mixtqres grown in 1997.......

' What is tﬁe rent value of land per hecférein the area N:
i) Capial |
Sources of fuhd for rhillét production (Tick)
a). '.P“ri\'}ate &) |
b).  Partnership  ( ,.)
9. cfédit fombank ()
E L d). : Credit_ from ‘cooperati{les ) :
é).' Credit from mone.y. lendérs' (.» E )

| 1). Oth¢rs (specify):

- ). Labour input' |
Sources of labour (Tick) |

a).  Family labour
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- ' etc.

b). - Hired labour or contract labour -
c). Family labour/hired or contract labour ( )
: 22 A Clearing labour.
Field | crop Family labour (in man-days) . -
No. mixEc_)ure He _ .( H;red labour (in man-days)
' Male Female | Child Male Female | Child
Adult | Adult Adult | Adult '
1.
2.
3

23.  Ridging labour:

IP\‘Ilg;ld_ r(rjlriilsufe Ha F§m11y lab?ur (lé man days) Hired labour (in man- daLS).
: K Male . | Female | Child | Male Female | Child
Adult Adult ' Adult Adult o
L. ' |
2.
3.
etc.

24 - Planting labour:

| Field rflrii‘t’me. Ha | Femilylabour(nman-days) |y g pbour (in man-days)
- Male | Female | Child | Male [ Female | Child
] Adult | Adult Adult | Adult

1.
2.

3.

 |ete. .




25.  Replanting labour:
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Field . | Crop Ha Family labom (in m?n days) Hired labour (in man-days)

No. mixture ' '

_ Male Female | Child Male Female - | Child
Adult | Adult . - | Adult | Adult -

1.

2.

3.

etc.

.26, Fertilizing labour.

Third application.

o ramil in man- v | .-
Field. | Crop Ha me v laboyr (in man-days) Hired labour (in man-days)
No. mixture | -
' Male Female | Child | Male Female | Child
Adult | Adult 123 Adult | Adult (123
123 123 - | ' 123 123 |
1. ' '
12.
3.
etc.
"NB: 1 First fertilizer application; 2. Second applicétion
- = Third application. ' ' '
. . 01 l - - . . . )
Field Crop Ha le y abogr (in r.nan.days) Hired labour (in man-days)
No. mixture _
Male Female | Child Male Female | Child
Adult | Adult |123 Adult | Adult |123
123 123 | ' 123 123 '
L '
|2
3.
etc.
First fertilizer application; 2. Second application
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How many times did you fertilize each farm?

28, Weeding labour.
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©29.  How many times did you weed each farm?

30.

Field Crop Ha Fgmlly labopr (in man-days) Hired labour (in man-days)
‘No. - | mixture | — ;
Male Female | Child Male ‘Female | Child
Adult | Adult [123 | Adult |Adult- [123
123 123 123 j123 |
11 '
12
3.
etc.
NB: 1 =. First weeding; 2 = Second weeding; 3 = Third weeding.

Harvesting labour.

- o Family'lab . _d ' _ |
Field Crop | Ha N a_ °f‘r (in mén 2ys) Hired labour (in man-days)
No. | mixture — 4 - _ ] _

: : Male Female | Child Male. | Female" | Child

Adult | Adult Adult. | Adult
| 2.
| 3.
| ete.




31.  Threshing labour:
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ot | Famib in man-d ' .
Field Crop Ha [ W labour (in man-days) Hired labouir (in man-days)
No. mixture ~ A ‘
: Male Female | Child | Male = | Female | Child
Adult | Adult | Adult .| Adult | -
1. | &
2.
3.
etc.
32.  Average affected hours spent on the farm per day:

a).
b).

c).’

"~ Male 'adult:'- :
* Female adult:

Child:




33, Whatarethe éh_é.‘r__ge_s perday?
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.Chargés'pér day (\)

Activities

| Male. P

' ‘Femalc Adult - -

Child. -

Clearing

Ridging

Planting

Replanting

o Weeding

Fertilizing

Harvesﬁng

Threshing




iv).  Fertilizer Input

34, Fertilizer-applic'ation and cost
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R A

|Field | crop |Ha |compounp - | S
No |Mixtwe| | | suura CAN POTASH ASH
' ' | Quantity Cost .| Quantity | Cost | Quantity | Cost | Quantity | Cost | Quantity | Cost
| kg) (N) keg) [ N) kg) (N) (kg) N) (Kg) N)
‘Manure input |
- Cost of manure
Field . | Crop |Ha | Poul | | |
No Mixl’zur o y Goat Sheep Cattle Donkey
Quantity Cost Quantity | Cost Quantity | Cost | Quantity | Cost Quantity | Cost
(kg) ' (kg) ™) | (kg ™N) Keg) |
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© V). SeedTnput
37. . Costof seeds

Fieid_ - | Crop Ha | Millet . -

No | Mixture | Cowpéa | | Sorghum : | Gtoundnut | Others (Speqify)

Quantity - | Cost Quahtity | Cost | Quantity. | Cost Quantity Cost | -Quantity | Cost
used (kg) .. | (Wkg) | used (kg) | (W/kg) | used'(kg) | (®¥/kg) | used (kg) | (¥/kg) | used (kg). | (Wkg

'N.B. Unit used can b¢ in kg, bag. (small,« big), basin, basket, tons, -e.tc.v

38, Farm tools for millet producﬁon.

Farmtool ‘Number py Cost of purchase Years of p_urchase Years of useful life Salvage value

Srﬁallhoe '

| Big hoe

‘Cutlass

Othérs’(specify) A
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D. . INFORMATION ON FARM PROBLEMS '
‘39. Which are the five major farm problems you have (rank the- most 1mportant ﬁrst)

V.Farmproblems ] . o : | Rank -

| a). Lack of finance:

: b) Lackof hired labour at critical periods
c). High cost of irerts. |

| d) Drought problems A

| e) Lack of market for the products

._ f). Soil 1nfert111ty

o ’ g) Pests an_d cliseases

h) Erosion

| I) .Other's (sp‘ecify)'

:' 40. - How many tlmes were you v151ted by Extension workers in .the 1997
: croppmg‘?

41. Which is your major source of agricultural inforrnation'

(@) ADP( ) (b) NGOS ( )8 Cooperat1ves ( ) (d) Prlvate Compames ( )(e) None
- ( ) (f) Others (spec1fy)

E. INFORMATION ON OUTPUT AND PRICES
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| o it

a). Total harvest.

| &). Marketed

b). - Home‘ con_sﬁniption;
'd). Reserved for next blanting

| ). Naira received from sale

- Output of mixture component crops:
- Field Crop - | Ha ' Yieldin kg
No. Mixture ’

| | Millet Sorghum Cowpea G/nut -Othe.rs.
' | : | (specify)
43.  Distribution é_nd sales of output: o
,Crop disttribution and sales Crop Harvest (kg)
' ' -Millet = | Sorghum | Cowpea | G/nut - | Others = |
- __1| (specify)

* | &)._Others (specify)

_Crops

44.  Indicate the market price per kg. for the crops in 1997.

Millet -

-Cowpea
“Groundnut

Sorghum

Others (specify) . |

Market price (¥/kg)
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Appendix Il: PAIR-WISE CORRLEATIONS.

Appendlx 2.1 Pa1r-w1$e correlation of independentt variables for mllle'r/ groundnut/correlatlon
mixture semi-leg production function.

Variables X, X, X, X,
Land area (X,) - 1

| Labour input (X,) -0.436 1
Fertilizer Quantity (X.) 0013  |-0174 |1

' Seed quantity (X, -0.405 | 0.037 0003 |1

. Appendlx 2.2. Pair-wise Correlatlon of Independent Variables for Millet/ Sorghum/Cowpea

: Mlxture Semi-log Production Function.

Pair-wise correlation of mdependent variables for millet/sorghum correlatlon mlxture

semi- leg productlon function. -

| Variables X, X, X, X,
| Land area (X,) 1 | | |
N Labour input (Xz) ' -0.428 1
| Fertilizer Quantity (X,) | -0.052 0345 |1
Sced quantity (X,) -0.074 0499 | o0.154 1
Appendlx 2.3

Variables ‘ X1 X, | X, ' .X4
'Land area (X,) 1 | |
| Labour input (X)) -0.155 1
| Fertilizer Quantity (X) 0251 |-0471 |1
Seed quantity (X,) -0.450 - -0.419 0.214 1
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Appendix 2.4 Pair-wise Correlation of Independent Variables for Mlllet/Cowpea
Mixture Semi-log Production Function.

Variables X, 1 X, X, X,
- Qutput (Y) 1. '
‘Land area (X,) 1 |
| Labour input (X,) 0407 |1 _.
Fertilizer quantity (X;) | 0.055 -0.214 1
Seed quantity (X,) 0482 | 0.119 0.099 1

. Appendlx 2.5 Pair-wise correlatlon of 1ndependent varlables for mlllet/groundnut mlxture .
semi-leg Production F unctlon '

. Appendix 26

- Variables X, | X, X; X,
Land area (X,) 1 | '

| Labour input (X,) .0.456 1

| Fertilizer Quantity (X,) | -0.025 0360 - |1
Seed quantity (X,) 0062 |-035% 0206 |1

Palr-vwse Correlatlon of Independent Vanables for. Mlllet/Croppmg'

. Systems Semi-log Productlon F unctlon (Pooled data)
" | Variables X, Xz" X, X,
Land arca (X;) 1 ) |
Labour input (X,) 038 |1
Feitilizer Quantity (X.) 0343 0442 |1
Seed quantity (X,) 0.209 0.461 0.132 1
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Appendix X

Grain Equivalent Weight Conversion Factors and Calculation Method | |

Appendix 3.1: Grain Equivalent Wesight (GEWS) of Component Crops in the Studled Mlllet-

based Croppmg Systems
* Crops GEW*
- Millet - 0.68
. Sorghum -0.60
Cowpea 1.12
. Groundnut 1.83°

*Source: Clark, C. and M. Haswell (1970).

- Appendix 3.2: Calcolation of GEW of Millet-based Cropping Systems

‘Cropping

Total yield

31941

Y1e1ds of Component Crops (kg/ha)
systems - Millet Sorghum 'Cowpea o Groundnut" in GEW/ha
365.34 432.15 - - 507.72
 676.04 4 23975 . 72822
57442 - ; 254.42 856.17
+300.00 352.04 138.63 - 57049
360.40 - | 151.51

710.70

Calculatlon of GEW for Crop Mlxtures

: ,. Mlllet/sorghum (365 34x0. 68) +(432.15x 0 60) = 507 73
Millet/cowpea: (676.04 x 0.68) + (239.75 x 1.12) = 728.22

- Millet/groundnut : (574.42. x 0.68) + (254.42 x 1.83) = 856.17
* pMillet/sorghum/cowpea: (300 x 0.68) + (352.04 x 0.60) + (138.63 x 1.12) = 570.49
 Millet/Sorghum/groundnut: (319.41 x 0.68) + 360.40 x 0.60) + (151.51 x 1.83) = 710.70-
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