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S UMMARY ~ o 7% gt

The relative position of cowpea in farmers' programmes in the Navrongo-
Bawku and Denu-Abor arcas in the Upper Region and Volta Region of Ghana
respectively has. been invesiigated.

Most farmers. in ‘the-Navrongo-Bawku- area engage . in arable as well as”
livestock production in a complimentary relationship while in the Denu-ibot
area livestock production is relatively unimportant. Several crops are pro-
duced in both areas and the system of intercropping which prevails has made
it possible for several enterprises to occur. The following enterprises
nhowever stand out as the most common or popular in the two areas:- Navrongo-—
Bawku area - millet; rice; groundnut (as pure crops); millet/cowpea; Cowpea/
groundnut; millet/sorghun/cowpea and millet/groundnut/cowpea (as mixed
enterprises). In the Denu-&bor area, cassave; maize; cowpea; groundnut,
tobacco (as pure crops) cassava/maize; cassavae/cowpea; cassava/maize/cowpea
and cassava/maize/groundnut are the most common enterprises.

According to the farmers! own ratings, cowpea is:their L4th and 3rd most
important crops in the Navrongo-Bawku and Denu-ibor area respectively.
However, in terms of its contribution to farmers total annual output froum
crop production cowpea was found to rank 5th in the Névrongo-Bawku and 3rd in
the Denu-hbor area while in terms of cash receipts orzfarmers‘ cash incomes
fron crop production, cowpea's contribution was found to be the 3rd largest
in both survey areas,

Food for the household and cash motivate farmers in both areas to

cultivate cowpea and they would produce more cowpea if there were assurances

for good yields. In the present circumstances of the farmersscowpea as a




pure crop is not & profitable enterprise in the Navrongo-Bawku area although
Const tulr
when produced as an intercrop with millet and sorghum, the three e&Semss the
optimum enterprise (among the popular ones) for investment.
In the Denu-bbor area cowpea (pure crop) is the =@t optimum enterprise

for investment by the farmers however where ALugust LECUr is seriously

limited, cassava (pure crop) should take precedence,OVEr CCUDETe
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INTRODUCTION

1. Problen;

Ghena produces about 30,500 nmetric tonnes of cowpea annuélly (lg).
However as a result principally of insect damage, 20-30 percent of this
becomes unavailable for humon consumption. In addition to total domestic
production an estinated 1000 metric tonnes of the produce enter the
country every year from the néighbouring countries especially Togo and
Upper Volta, It is therefore estimated that about 6.0 - 6.8 1lbs. or
13-15kg of cowpea is potentially available for consumption per capite per
annun in Ghana for those aged one year and above. This compares with the
FLi0 estimatgd_consuuption rate of 4O0gn per day per person for Africa
Sough of Sahara (5).

It is the opinion of many people that cowpea shbuld assune nore
inportance in the diets of large sections of the population in many low
income countries. -This opinion is based largely upoh the fact of low or
inadequate protein intake by the majority of the pedples in these
countries and the existence in these countries of the potentials for
increased production of the crop. In the case of Ghana the very frequent
pressures on the supplies of the pfeferred protein-sources meat and fish -
emphasise the need to exploit other sources. Cowpea is high in
digestible protein (g) and 1s one protein source which is already well
known to & large section of the population and which can be produced
localiy, cheaply and at very short intervals. However any canpaign to
pronote iﬁcreased consunption of cowpea would nost certainly raise the
econonic status of the crop vis-a-vis the others. Such a campaign should
be based on a sound knowledge of the present production and consunption
trends; the potentials for, and the bottleneck of increased output.

In addition
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farmers' attitudes towards the crop should also be well known,
2, Objectives:

It has been observed in a reconnaissance study of cowpea Production
and BDarketing in Chana that although the crop is cultivated throurshout
the country 1i' is cqltivated almost entirely as & subsidiary crop (1@).
This however, does not give 2 procise definition of its relationship with
ofher crops. e precent study is therefore aimed at finding the relative
importance of cowpes in the programme of farmers, DMore specifically the
study would assess the corpetitive position of cowpea in farmers' overall

crop production pro rarmoes, Other objectives of the study are:-

i, To identify the bottlenecks in cownea production;

2

ii, To assess farrers' motivation (if any) for increased
production of the crop and
iii., To evolve an optimum enterprise mix including cowpea
(if possible) which would enable
farmers to maximise their returns,
3e Methodology:

Since it wvags deccided to carry out an in-depth study of the subject:
only two areas in Ghana were selected for the study., The selection of
these arecas was based onn total annual output of the crop, for exgmple the
Navrongo-Bawku arcas vnsg chogsen for the study because it is the most noted
area for cownea production in the Upper Region which produces the laergest

> Rl 5 \ - .
tonnage of cowpea in Ghona (see Appendix Table I), Volta Region is the

third largest producer of cowpea after Upper and Northern Regionsj csides

it is believed that the largest number of cowpea varieties is grown in this
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Rezion .« Volta Region was therefore chosen as the second
Region with the survey bein;; conducted in Denu-iAbour area because it is

she foremost area in the Rejion for cowpeas Ckppendix Table 1). ‘The

tavron;o-lavku and the Demuesbor survey areas tosether cover 488 square

ailes or 801 Sqe Kne and they are shown by

iigicates their position in Ghana,

Lo Details of the survey:

e

Eicld‘surveys”in the Upper Reion were carried out from august to
foveﬁber ﬁ974 while those in the Volta Rezion were started in late
September and ended in late Hovember, In the ilavron:o-Bavku area (Hapéfa
a total of 18*€illages were randonly éelected over the vhole area vhile
Overy v1l7w«c in the Demu-Abour area (iap é% vas visited., To obtain a
saﬂple of farmers, every villase divided iﬁto blocks of houses with every
third house iithin a block bein; selected for a visit. One farmer,
orner-bperitor of a holdin: within the house iwas thén chosen for an
imaerv10 msing a set of questiondire., In addition %o the questionnair
'bhe {hvms of’ ten per cenﬁ of the farmers thus scleected were &isite to

e

assess crop acregges and plant nopul vtion . to observe the execution of
- fevmin ] ; o

gomg,ag gke/bperatlons. On the whcle 253 and 50 farners were Studied in

the Dem-ibor ond Navrongo-Bawku areas respectively. iiowever this report

is bused on the analysis of the responses gjiven by 190 and 47 farmers

from the Denu-ibor and Navrongo-Bawku areas respectively.

b Duflnltlon

Farners in Navrongo~Bawku area had very .;ood idca about the extent

cof an cere of land, Perhaps this was due to very frecuent contact with

extension workers, This was however not the .eneral situation with
Tarmers in the Denmu-ibor area. Farmers in the latter erea measured the

land with ropes v B b i)

- e

1 P%:sungl Corrvrnlention with She JAssisd ol Direccioy

Tof Azriculture Voltn e o
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The same observation_Y-J,aswgrl__é}{}é:_»?’?‘ff_.»’iSt.e.f_;;K.,l‘e._,'(;,..1&1-. ) in the
Avatime area. Each household p0§§§S39§mitSQQﬂn¢BOpe%_wTheSe
ropes were measured by the arm's length and therefore varied
slightly from household to household. The ropes encountered
varied from 5 to 8 yards (4.6 - 7.3 metres) and averaged 6
~yards (5.4 metres). The square of 5 - 8 of theseZ;%rmally 6
(lengths square) were taken.as one acre by the farmers = although
that in actual fact worked out to be 0.7 acre. This has been
takep into account throughout the report cild conversion

made where necessary.

1
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CHAPTER II
FACTOR RESOURCES FOR FARMING

1. Available Land Resources

-~ Land as a factor of production has often been blamed
for being a large contributor to éhe‘igw total 'output of
farmers in many parts of this country. The fertility of the
soil is said to be very poor in many parts while the difficulty
of tenure systems is often mentioned as militating against
expanded crop production. Attempts were therefore made in

the study to find the .extent of land available to the farmers
studied and to investigate the nature of the constraints, if
any, imposed by land on their farming operations. Table 1

gives the data on the land possessecd by the farmers.

TABLE 1 LAND AVAILABILITY TO & UTILIZATION BY FARMERS - 1974
Navrongo-Bawku Area | Denu-Abor Area
Acres (Hectares) Acres (Hectares)

Range of land available 3-60 (1.2-4.3) 1-100 (0.4-40.5)

to the farmers

Average available Land/ ' ' P :

Farmer 16.7 (6.8) 11.6 . (L.7)

Land Utilised per farmer | 12.2 (LL.9) 5.6 (2.3

7% of total available

land/farmer 73% 48%

Average Annual Rent/Acre/]

Hectare of land - £10.32 (£25.50)
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The size of farming land irmediately available1 to the
farmers varied quite considerably with the variation being
greater among the farmers in the Navrongo-Bawku area than
those in the Denu-Abor area. The total size of land immediately
available for use by a farmer was estimated to average 16.7
acres (6.8 hectares) ‘ in the Navrongo-Bawku area and
11.6 acres (.7 hectares) in the Denu-Abor area (see Table 1).
The percentage variation was calculated to be 34 and 7 among
farmers in the Navrongo-Bawku and Denu-Abor area respectively.
In terms of land use, it was found that besides having larger
tracts of lands for farming, farmers in the Navrongo-Bawku
area generally had larger farms and used much more of the land
available to them per farmer than their counterparts in the
Denu-Abor area. For example farmers in the Navrongo-Bawku
area were estimated to have used 73 percent of the land imme-
diately available to them in the 1974 farming season while those
in the Denu-Abor area utilized only 48 percent of what they had
(see Table 1). Total land area put under crops in the 197
scason was estimated at 12.2 and 5.6 acres (4.9 and 2.3 hectares)
per farmer in the Navrongo-Bawku and Denu-Abor areas réspecé
tively2. The rest of the available land in'both areas was

under fallow.

1 Land which the farmecres had the right to use at the time.

2The differences in the extent of land utilization by farmers
in the two areas may be explained in terms of the differences
in vegetation, technology used in farming and the crops
cultivated in both areas. The vegetation in the Upper Region
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The data in Teble 1. suggest that subject to some other
factors than land, farmers in the anrongo;Bawku and Denu-/Lbor
areas could have expended their crop holdings by a total of
.27 and 52 perccnt respcctively if they adonted settled farming
and its concomitant practices. However in the present circum-
stances where the farmers in the two areas, especially those
in the Denu-ibor arca, opcrate the land rotation system, it con
not bp said that the farmers have adequate land because they
utilized only I8 ocrcent of what is availaBle to them. This is
because assuming the same scale of operation every year,the
un-utilized land in 1974 would be cultivated in 1975 and again
in 1977 allowing only one ycar fallow period. Without the
application of fertilizer or manurc this land wmould certainly
not have regained its fertility and since short fallow neribds
are known to be responsible for very low yields of crops under
land rotation systems ( 11 ), it con be said that there is
some amount of land shortage at least in the Denu-Abor 'area
and that this is 2 contributory factor to the low yielas of "

crops in the area.

is savanna grass which is easily cleared even by burning:
bullock ploughing is common while the popular crops of
millet and sorghum usually encourage the cultivation of large
acreages of land. The situation in the Denu-iAbor area is
very different. The vegetation is savanna woodland: farmers
clear the land with the hoe and cutlass while cassava, the
most predominant crop in the aren is relatively more difficult
to handle hence farmers' inability to cultivate larger
acreages., : '




T.and Tenure

Regarding land tenurc, all the farmecrs studicd in the
Navrongo-Bawku arca operated frechold family lands. However
two farmers operated rented land in addition to the family lands.
In one of the two cases the rent was settled my means of kind-
payment of onc bag of paddy rice, 180 1lbs. (82 kg) per annum
for all the 14 acrcs (5.7 hoctares) acquired. In the other case
there was a cash payment of £20.00 per annum for 11 acres (4.5
hectares). Acquisition of land for farming by the farmcrs
appearcd fgirly casy as most of them indicated that they could
obtain additional land whon necessary although they did not
consider the issuc a pressing one at the time of the survey.
In the Denu-Abor area the story was slightly different. Out of
the 190 farmers in the sample, 161 or 85 percent operated on
frechold while the remaining 29 farmcrs rented land. The tenancy
for 10 of these was thc share cropping of the Abusa type - the
land owner taking a third of the output from the land. The
remaining 19 farmers paid annual cash rents fanging from ﬂS.OO
to £17.00 per acre and averaging £10.32 per acro or ¢25t50 per
hectare. The impression obtained was that ldnd acéuisition in
the Dcnu-Abor area was more difficult than it was in the
Navrongo-Bawku area.

2. Labour:
a
Apart from land, labour can also impose/serious constraint

on production cxpansion in traditional agriculturc. It is often
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argued that in traditional (rural) cconomies disguisod un-
employment exists and that latour is of'ten available pro#idod
there is the purchasing powecr to pay for the services. The

fact 1s howcver that within the context of a wvillage wherec every
individual is potentially not landlcss and where agricultural
activities tend to cxhibit great pcriodicity, labour could be a
used both family and hired labour although the incidence of farners

Sserious constraint. In thc two survey areas, most farmers ya
relying solely on family labour was lesscr in the Denu-Abor arca
than in the Navrongo-Bawlktu arca. The absolute amounts of labour
requirement by the various crop entcrpriscs arc discusscd later

in chapter VI of this papecr.

3. Capital

In a strict scnso, capital resources usecd in agricultural
production include farm implements/cquipments- hocs, cutlasses,
baskects, farm machinery (Tiko tractors etc.) and the stock of
secds and animals (OSpociaily Lhose kopt as treeding stock).
Table 2 gi&os the items of capital equipment possessqd‘by the
farmers stﬁdiod in tho Navrongc-Bawku arca. Corresponding data
wefe not obtained froam farmers in vle Denu-Abor to enabio any
comparisons. 'Howovor the hoes, cutlasses and baskets aﬁo widely
used in both arcas. The most interesting thing howover is the
usc of bullocks for land prcraration by many of the farmers in
the Navrongo-Bawku area. It was catimatod that cvery farm
family posscssed an average of two Lulliocks fho rangc being from

O to 10 bullocks pcr Tarm family (sce Table 2).
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The sizc of working capital available to the farmers for their

farming operations could not. be assossod.  Howover it must be

montioncd that none of the farmers studied in both arecas had
although

an access to a source of institutional crodit,é it was common

for  then to use the procceds from other entcrpriscs (e.g.

poultry & livestock) to financc their cropping activitics and

vice versa,

TABLE 2 CAPITAL EQUIPMENT POSSESSED BY FARMERS - NAVRONGO- .
BAWKU AREA
‘ Total

Name Av. No. Average Original Current

Pcr Tarmer Age- Value £ Valuc £
Hoe 171 months 9.00 3.00
Cutlass Iy 13 " .00 2.00
Axes - - -
Baskets 12 12« ™ 19.00 0.00
Bullocks 2 12 *® 400.00. 1;00.00
Tractors - ~ - ki
Knives 10 - . 1,..00 " 1.e8
Total . - 436 118.00
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CHAPTER. III

FARMING ENTERPRISES

1. Animel Production

The Upper Region of Ghana cspecially the Bawku-Navrongo

(the arca of the survey) is noted for livestock production.

Data obtained from the 1970 Agricultural Ccnsus of Ghana indicated

that about 5l percent of the total cattle population of Ghana

occurred in the Upper Region with the Navrongo-Bawku arca alone
sce -Appendix Table 2)

producing a good 21% of this (54%)( (12)) / Results of the samc
census also showed that 69 pcrcont of farm holders_ in the
Navrongo-Bawku aroa wero ownors of cattle and that the average

sizo of a herd in tho Bawku sub dlstrlct was about 7 animals

)

5 ). Shocp, go&ts and poultry were also revecaled to be

important in tho arca (12 ). This shows that animal, cspo-
cially 1ivqstockzproduction, is an importapt enterprisc of the
people. Most fa%mors in the NavrongowBawké survey arca wero
found to combine;avablo.farming with 1iveséock production for
the mutual benefit of both cnterprisecs. Tﬁe system of livestock
productlon was tho extensive ono with boys betwecen the ages of
10-13 years ‘boitig loft to attend chtho herds whils the pdults ..
concentratpdﬁqprgpqp prqductlon,wﬂihoWllnestockwwasmﬁsually
kraaled amd their droppings used as manurc for the farm lands
(particularly thc compound farms). The animals in turn fed on

the crop residues - tho stalks of the sorghum and millet, and

the vines of the groundnuts and cowpeas after harvesting.
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Table 3 gives the stock position of the farmers studied in

the samplec - in the Navrongo/Bawku arca at the time of the survey.

TABLE 3 STQCK OF ANIMALS AND SALES PER FARMER

IN THE NAVRONGO/BAWKU AREA
Av., No. Av, No. of | Gross Income
Name No,. of 7 of tho| Possecsscd| Animals derived from

Farwers| sample | by Farmor| Scld/Year | Animals/year

Cattle | 21 70 7 0.76 £106.00
Shoop an L6 6 0.57 9.00
Gonts an L6 8 2.00 11,00
Poultryl 18 60 30 . ) k.00 [ 5=LLO"44

h madeoks - _.$ .

In 211 21~ or” 7O percont of thb farmors 1nAtho samplo posseésod
herds of cattlo.: Thc avorago size of hord was 7 anlmals (soo,mw.w
Table 3). This wmosns that hoﬁéﬂélzos had not undorgono any
detectable change since 1970 (12 Y. It was estlmatod from the

survey that farmors 80ld an avcrage of I cattlc in} flvo yoa%s

(Table 3) der1v1ng about ¢106 00 in gross roveonue per annum: from

P OSTT s e

the sales. . It.was.net pOSSIblo to pluco a valuo on tho herds of
animals possessed by the farmers, because of th@;?iﬁ?iﬁﬁlﬁy:in-
ohtaining the age structurc within the individﬁal hords. . Data
were therefore not obtained to support nor disputo the freoquont
allegation that most livestock owners in northcrn Ghana like to
koep their animals as status”sjmbols (ig ). Table 3 also shows
that cattle rearing is more important in the Navrongo-Bawku area
in terms of the cash retﬁrns'derivedvthan thé rearing of sheep

and goats although the latter is also a.fairly popular enterprise.
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In the Denu/Abor arca however, it was found that cattle rearing
is not as popular as the keeping of poultr? and goats. About

32% and 23% of the farmers studied kept poultry and goats res-
pectively with each farmer possessing an average of 22 birds and
8 goats respectively (see Table 4). Only 2 or 1% of the farmers
peaved cattie whille sheep was kept by oﬁly 16% of them. All the
animals were kept under the extensive systevléqgh:was estimated

that a farmer sold |} chickens and 2 goats a year and derived

£1011.30 and £32.22 respectively from the sales. (sec Table‘u).

TABLE ) STOCK OF ANIMALS & SALES PER FARMER IN THE .DENU-ABOR-AREA

Average No. Average No. | Gross Income
Animals| No. of | (%. of Possessed per | Animal derived from
Farmersg| Sample)| Farmer sold/year Animal/year
Cattle 2 (1) 22 2.5 £250.00
Sheep 31 (16) | 8 2.3 53.96
Goats IV (23} 8 22 322
Poultry| 60 (32) 23 .6 0. 31

2. Crop Production

Cropvs Cultivated
Several factors determine the crops produced in a given &rca:
These factors include physical conditions such as the soil and
the climate;vSOCial factors 1like the ecating habits of the people:
economic factors such as the level of demand for the various
crops and therefore the mﬁrket expectations or rclative economic

gains from the production of cxisting crops. Somectimes too
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political factors such.éé.the direction of goVafﬁment“policymon

e sa g ' : =
cortain crops or the provision by government of;aux1lliﬂry or

facilitating sorvlces also 1nfluencc tho ch01co of crops by

farmers.. . A total of 9 crops worc nroduced by the farmers studied
in the Navrongo-Bawku.aroan These Grops wore mlllot (late and
carly varieties), sorghum, conoas,‘groundnuts, fico, maize,
kenaf, cotton and bambara beaﬁs (sce,Table'SA). fIn the Denn;ﬁbor
arca of the Volta Region, the 11 cro?s encountered includcd maize,
cassava, cowpéas, groundnuts,%tobacco, sugarcanc, tomatoes, okro,

pepper and oil palm. §Soe table 5B) "

3, Farmers! Ratings of Crops by Their Rclative Importance

Within the dictates of the factors menfioncd'above, the
final choice of crop or crop combinations by the farmor largely
dcponds upon hlS Ob]OCthC function which may -or- may not-conform
to economlc roallsm. To obtain tho relative importance tho farmers
placed on oach of the crops they produced tho farmers werQ .asked -
to rank “these c;oops° The crops were then scorod accordlng to the
order in which they appeared. P01nts ranglng from 5 to 1 wore
awarded to the crops which occu;red from tho first to fifth
positions respectively in the férmors fanking; Tables 5A and 5B
give the results for the Navrongo-Bawku and Denu-Abor areas
respectively. Tho 1nclu31on of llvestock and poultry in the
tables enables a comparison to be made botwoon them and the crops
in torms of their importance to the farmers. lellot and sorghum
(in that order) were considered by the farmeré in the Navrongo-
Bawku arca to be their two most importént croés. They obtained

the highest scores of 168, and 115 rospbctivoly {Table 5A).
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TABLE 5A THE RELATIVE IMPORTANCE OF CROPS, LIVESTOCK
AND POUTLTRY TO FARMERS IN THE NAVEONGO-BAWRU
ARBA OF THh UPPER REGION

Crop/Livestock NO. OF FARMERS Total

Poultry , Scores

: 1s 2nd 3rd Lith Sth |
Millet 30 L 0 1 0 168
Sorghum 1 21 5 5 5 115
Groundnuts 0 5 13 6 2 73
Cowpeas 0 1 11 1 6 65
Rice 3 2 3 3 5 3
Livestock 3 2 E 3 2 3p
Poultry 0 0 3 1 0 11
Maize 0 10 T 0 0 R
Cotton 0 7 0 0 1 5
Bambara Beans 0 0 0 .0 2 2
Kenaf 0 0 0 0 0 0
TABLE G5B THE RELATIVE IMPORTANCE OF CROPS, LIVESTOCK &
POULIRY TO IARMERS 1IN THE DENU-LBOR AREA - VOLTA REGION

Cassava ol 83 1 1 814
Maize 90 70 n 0 0 T2
Poultry 1 ( 21 10 6 98
Cowpeas 1 it 18 8 1 88
Livestock 3 1 10 12 6 79
Jroundnuts 2 0 18 5 2 L6
Tobacco 0 2 9 0 1 37
Sweet Potatoes 0 1 1 1 0 9
3ugar Cane 0 1 1 0 0 7
)il Palm 0 1 0 1 0 6
dkro 0 0 1 1 1 6
>epper 0 1 0 0 1 5
Shallot 0 0 0 2 2 N
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The popularity of millet and sorghun stems»from the fact that
they are the peoplets most favouréd staples which also find uses
in the brewing of E;EQ, a household beveragé. ‘Groundnut was the
fa;mers'_tbird.mosﬁ,important crop while cowpea occupied the
fourth position followed by rice, 1ivestoék and poultry. Bambara
beans, Cotton and Kenaf were relatively leés important to the

farmers (see Table 5A).

In the Denu-Abor area, however, the fdrmers considered
cassava to be by far}their most important crop followed closely
by;maize (see. Table EB);' The two constitute the maim staple of
the p80p19(1§P73-h)s It is interesting to note that“pgu}fr§(
(chicken) appeared as the third most favoured éﬁféfprise to the
farmers. Cowpen was the farmers! fourth most important enterfpr'iselI
and their third priority crop (Table 5B). It was followed in the
rank by livestock (principally goats and sheep) and tobacco.
Vegetables - shallot, pepper and okro were of lesser importance

to the farmers.

ly. Farm Holdings

The L7 farmers stqdied in the Navrongo;Béwku area overated
a total of 141 farms of an average of about 3:farms pef farmer.
In the Denu-Abor area of the Volta Region the 190 respondents had
an average of 1.6 farms each and a total of 307 farm
(see Table 6). Thosc figures exclude holdings of livestock and
poultry. Table 6 also shows that the average size of farm in the
Navrongo;Bawku area was more than twice as large as the “one

in the Denu-Abor arca.

1 -
poultry being the 3rd.
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TARVS < a

DISTRIBUTION O FARMERS BY NO. & SIZE ,OF PENEIARTA

Navrongo-Bawku Area

Denu-Abor Area

No. of farmers in
sample

Total No. of Farms

Average No. of Farms/

Farmer

Average size of farm
" _/Farmer

L7
11

3.0

L.5 (1.8 hectares)

190
307

1.6

2.7 (1.1 hectares)

5. Qccurrence of Crops on Tarns . .

Inter-cropping is widely practised by farmers in both survey

areas.

In fact it is the system of cropping which dominates

traditional agriculture in Ghana and other West African. countries

and which is likely to persist for a very long timc to come. In

addition to this pure cropping is also very common. Norman (16 )

points out several merits and demerits of inter-cropping and

concludes that it has a slight advantage over pure cropping:“ Inter-

cropping enables one particular crop.to occur several times in

the farmers! programmes.

This is illustrated in Table 7 which

gives the number of farmers in the samples producing the various

crops and the frequency with which these crops occur on their

farnse-.
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QF FARMS

TABLE 7  DISTRIBUTION OF CROPS BY FARMERS & NO.

NAVRONGO-BAWKU AREA ' DENU-ABOR AREA
No. - Wo. (% of No. (% [No. (%
Crops of (% of |of farmsTotal of - of {of of
FParmers Sample) SR Noesoff Crops - | Par- sam-|fcrns total
‘ farnd mers ple) No. of
farns)
Millet L7 (100) |78 (55) | Cassaval 180 (95)|222 (72)
Sorghum | L2 (89) |43 (30) [Maize [167 (88)]191 (62)
Groundnuts| 37 (79) 39- (28) {Gtnuts | 18 (10)| 20 (6.5)
Cowpeas L6 (99) 68 (4L8) | Cowpeas] 37 (20)] 51 (16.6)
Rice 5 (L7) Jes (18) | Tobaceco| 15 (8) | 13 (L.2)
Others 9 (19) 1% (9) |others | 33 (17) -

Table 7 also shows cassava, maize cowpeas and groundnuts (in that
order) as the most popular crops to the farmers in the Denu-Abor
area., The relative frequency of occurrence of the crops on

farmers! farns . ag indicated in the table also supports the

order of priority presented in Table 5B. The same could be said

about millet, sorghum, cowpeas and groundnuts from Tables 7 dnd5A

6.+ Existing Enterprises

Demu = ibor .rea
The essence of inter-cropping is to enable a farmer to reap

more than one crop on a given farns., The system therefore gives

. v ; 3 - T .
rise to several crop combinations or farm enterprises in any

‘ types and
particular farming area. Table 8 provides data on thqénumber of
farm enterprises (pure as well as mixed) with acreages operated

by the farmers in the Denu-Abor area.
1

a farn - of crop/s is here referred to as a farm enterprise
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TABLE 8 CROP COMBINATION BY IFARMERS IN TIE DENU-ABOR AREA

Crop Enterprise No. of | (% of | Total |(Hectares) | % of.
b S 72> T3 V< SR M oS -0 Acrocage . Total

3 Parms | © . | Acreage
Pure~Chdp 17 0 L 38.0)) noe (163) | 33.4
Two-croﬁ'-- L z 160 . (52,1) 630" (255) i 52.2)
Threo-Crop ] 25 1| (8.2) | 68 | (60) | A2e3--
Four or Morc Crop | 5 (1.6) ?6 (10) , 2.1
g.’otal : 1 307 (100.0) 1206 | (4,88) ‘, 100.0

The tablé,shows th@t two-cbop enterprises were by f=r the most
\ i :
popular in the Denu-Abor area. They accounted for 52 perncent of

the_totai nunmber of farns . and about the same percontage of tle

t R . v

total land aroa créppod'byatho'farmbrs studicd. ‘Pﬁfé-cfdb eﬁter-
prises were the seccond most important. They conprised . 38 percent
of the forns and occupied 33 percent of the total acecreage cropped
by the farmers. It is important to note from thoAtable however,
that inter-cropping with more than two crops was relatively uncommon
in the Denu-Abor area. This contrasts with the aiknsEicn im he
Navrongo-Bawku area where three or more crop mixtures were very
common (see Table 10). Noted among the pure crops«in*thb Denu=Abor
area were cassava, maize, cowpeas and tobacco which‘occubied.MZ.B,
26.0, 6.0 and 2.7 percent respectively of total area covered by pure
crops. It is also noteworthy that the extent of land devoted to
the first three of these crops in pure-culture corresponds to the

relative importance the farmers attached to these crops (see table 5B).
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Other crops produced as pure crops werc sugarcane, oil palm, yams
and vegetables like groundnuts, shallots, pepper and okro but all
these were relatively less significant’ in terms of frequency of

occurrence and total acreage occupied - (see Appendix Table 3).

The combination of cassava onc maize was the WPSt common
single enterprise in the Denu;Abor area. It occurred on 125 orl87 of
TM3fhrms}xmratm1by the famﬂx%, and occupied 35,67 of the total
cropped land. Table 9 éives other two-crop enterprises operated

by the farmers in the sample.

TABLE 9  COMPOSITION OI' TWO-CROP ENTERPRISES - DENU-ABOR AREA

No. of ' (% of Total
Crop - Components |Farms (Z) . |Acreage (Hectare) | Acreage)
Cassava/Maize 125 (78.2) | L29 (194) (68.f).
Casgsava/Cowpea 21 (13.1) 83 (3L) 1 (13.2) .
Cassava/Ggéﬁhdnuts - u“ -A(é;S)' 18 (7) (2.9)
Maize Cowpea 3T (e 7o (29) | (1.1' 2
Others | 7 (LLj_.LL) : 30 “‘(‘12') (L.6)
o .Tota'g I Ry (100.0)] 630 ~ (258) | (100.0)

The table: shows cassa&a/cowpeé to be the ?ecoﬁd most popular
enterprisé appearing 6n 13 peﬁceﬁt of the}'fmgm E and occup&ing

13 percent of the land devoteé to two;croﬁ enterpnises.' Otheri
two-crob entorprises éncountercd were caséavé/grdﬁhdhutshéhd>maizé/
cowpea. Withurcgard_yqnthroe;crop enterprises,-wﬁich-together'

formed only 12.2% of the cultivated land, cassava/maize/cowpea and

cassava/maize/groundnuts were predominant. Together, the two
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combinations coveréd 90 acres. Appendix Table 3 provides a 1ist
of all the various ‘crop enterprises or combinations found in the
Denu-Abor area. ~Thé table also provides information on the

frequency, of their occurence as well as their acreages.
Navronbo - Bawku Area

Crop combindtions in the qurongo-quku arca differed sllghtly

from those in the Denu-Abor area., Pure‘cronplng aneafod to bé as
popuiar as intofcropping in the Navrongo-Bawku areca. Thlrty four
percent of the farns ierc puro:cropped while the same percen—
tagefWaa.occnpiédwby:ﬁﬁree»érbpuenterprises.A-In-beﬁms'of croﬁ*-‘
‘acreagGS“‘hGWéVéF,‘ﬁhre crops décupicd”thé‘Iargééﬁ'péfcentdgE"“”'”
(’37) of the total 1 nd area croppod 1n tho seagon followed by

threefcrop Qnterprleeo whlch,coverod 20.3% of the land (see Table 10).

TABLE 10 GROP ENTERPRISES (COMBINATION) IN THE HAVRONGO-
BAWKU AREA

i !

i

Type(ﬁ‘ : No., of | (% of¥ | ? : (% Of»
Crop ‘Enterprise/| Prrms | Total No.of| Total | (Hectare) | Total
Combinations NURRURUUI | SIS : . Fms e *"ACPG&QG . _,_ il ) Acmge.
Pure-crap.. ... |} L8 o (L31) -} 252.0 }-- 4157) - -] (38:1)
Two-crop 39 (27.7) - L21a.s 1. a3y ifet32.6)
Three~-crop , 49 (34.7) 130.5 (83) ... | €20.3¥:
Four or more. - - - :

Crop 5 (3.5) 58.0 (37 (9 o o
Total | 11 | (100.00) | é52.5 | (u11) 1 oo oi

Rice was by far .most important of the purc crop enterprises. It

accounted for?2u%gof the purec crop. farms and occupied 198 acres
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(80 hectares) or 79% of the land devoted to pure crops. It was
followed by groundnut which was produced on 12 pure crop farms
covering 27 acres (16 hoctares)w(séé Aﬁpendix Table 4). The
importance of rice, and groundnut in this area can be explained
in terms of farmers! positive response to the Government!'s
Operation Feed Yourself Programme (OFY) It should be noted
pure-crop ‘
that only onqécowpeu farm as was encountered in the iuvrongo-Bawku
(see Appendex Table lj) area as opposed to eleven . ﬂﬁﬁs in the
Denu-Abor area. | L8 & poreentoge of thé total munber of farns. those -icre
cquivalent to 0,7 and 3,5 in Navfongo - DBawku  and
Denu-Abor area respectively. This indicates that even in the two
areas, cowpea is produced largely as o subsidiary crop or in con-
junction with other crops on the same = farn . and , 0 as

a pure crop.

Regarding thrée;crop enterprises, the combinations of millet/
sorghum/cowpeas and millet/groundnut/cowpeas were the most popular.
They occurred 38 and 7 times and occupied 108 (68 hectares) and
i acres (8 hectares) respectively. Of the thirty;ninevtwo-crop
enterprises encountered millet/cowpeas was fhd most popular while
groundnut/cowpeas: milléﬁ/soréhﬁm;.Sorghum/cowPea and groundnut/
bambara were also fairly common. All the othef crop combinations
produced by the farmers in the Navrongo-Bawku area are shown in
Appendix Table L. In conclusion Table 11 gives the crop enterprises

or farns
/in the two survey areas which = sclécted for deotailed study. -

The enterprises have been selected because they were

the most common or popular to the farmers in the two areas.

Under this programme farmers are encouraged to increase the pro-
duction of these crops especially rice, through the provision of

extention services, credit and marketing facilities including
guaranteed prices.
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TABLE 11 MOST POPULAR CROP ENTLRPRISiLS IN THE TWO SURVEY AREAS

Denu-Abor Area % © + ¢ :Navrongo-Bawku Area

Pure Crop Enterprises

Cassava Millet

Maize

By
Cowpea Cowpea
Groundnuf Rice
Tobacco Groundnut

Two=Crop Enterprises

Cassava/Maize Covwipea/Millet
Cassava/Cowpea - ' ‘ ' CowpeQ/Groundnut

Three-Cron Enterprises
Cassava/Maize/Cowpea : Millet/Sorghun/Cowpea

' Cassava/Maize/Groundnut Millet/Groundnut/Cowpea

1« Pure Crop Cowpea was not a common enterprise in the area but
it is studied in subsequent chapters to provide a comparison with

the other enterprises,
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CHAPTER IV

THE ECONCMICS OF OPFRATING THE VARIQUS ENTERPRISES

This chapter discussecs briefly fhe technology employed in farming
and outlines the operation costs and returns derived from the most common
farm enterprises of the farmcrs studied in the two survey areas, The
enterprises discussed under the Navrongo-Bawku area are: rice, millet and
groundnut (as pure crops) and the féilowing as mixed or composite
enterprises: pillet/oowpoa; cowpea/groundnut; millet/sorghum/cowpea; and
millet/groundnut/cowpea, Under the Denu-Abor area, cassava, maize,
cowpea and groundnut are &iscussed‘as pure crop enterprises while cassave/
maige; cassav&/cowpea; cassave, maize/cowpea and cassava/maize/groundnut

are treated as mixed enterprises,

NAVRONGO-BAWKU ARTA

Farming Technology

1 The technology of farming employed by many of the farmers in the
area is fairly adYanced. The use of traqtor servicgé and bullock ploughs
for land preparqtion and the application of fertilizer were very common
among the farmers, Perhgps;the nature of the land-topography, the
vegetation and soil type has made the situation poss?ble and even impera-
tive. For example the relatively flat savanna land is very amenable to.
mechanized land clearing, In addition the grass vegetation is easily
cleared even by burning and whet is left "pléughedéunder““the‘égil by
means of tractor or bullock ploughs, while thc relatively pdor soil make s
fertilizer use imperativewin most parts of the survey area, It must also

be noted that apart from applying inorganic fertilizers, it is a common
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practice by most farmers in the arece to apply animal dung especially cow
dung on their farms'beforé piﬁhting; |

" Table 12 gives the peroentage of farmers operating the &arious
enterprises who applied fertilizers and those who used tractor of.aﬁimal
power for land pGCafation. The average dose of fertilizer ﬁsed in thé 
enterpriées'is also given in the Table, The Table indicates that
inspite of the above the use of the hoe (or muscle power) for land

preparation is still(vcry imporfant while inorgenic fertiiizers afe sti&i
not used by the majority of the farmers, It can be seeﬁ from the Tabié.‘
however that fertilizer application and the use of tractor or bullock
ploughs'are‘clbseiy'identifiable with rico‘and grounanut cultivation.
Mention must also be made of the fact that the extent of land preparation
by the farmers generally depended upon the crop to be planted and-—also
upon the availability of mechanized services or animal power, . For .. .-
example ridging or the making of mounds was found to be more commonly .
associated with groundnut than any other crop while rioe,‘sorghu@ and
millet were normally planted on the flat land although soil was”‘

gathered around the base during under-cultivation, None-of the farmers
gpplied fertilizer in pure crop cowpea.and pure crop millet farm% (see

Table 129, - - : : ;

2, Qﬁeratioﬁ(of Rice Enterprise
Labour Inputs :
The most common variety in the area was CLs63, It was usually
cultivated as a‘purc cr0p>and acreage varied from 0,5 to 120 with mode

clustering around 13 acres or 4.6 hectares,
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Table 12
FERTILIZER AND TRACTOR/ANIMAL POWER USE BY ¢ OF FARIERS
B OPERATING VARIOUS ENTERPRISES
(NAVRONGO=BAWVKU AREL)
% of Farmers iv. Dose (1b)-of (v, Dose of Farmers Using
Enterprise using Fertiliger Fertilizer Tractor/

Fertilizer per Aere Kg/Hectare) Bullock
Millet - - 33
Cowpea - - 30
Rice , 47 - 158 177 7
Cowpea/Millet 20 112 126 20
Groundnut 40 158 177 53
Cowpea/Groundnut 5 - - 1e;
Millet/Sorghum/Cowpea 33 . . 336 377 30
Millet/Groundnut/Cowpea 38 228 256 38
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Planting was usué&lly by hana with 3 or 5 seeds being.placed per hole at
very close spacing or by broadcastihg. It.was estimated that an average
total of 3A.mand§ys'of lebour working between 6 and 9 hours a day were
used to operate 6ne acre of rice farm applying 1581bs (72kg of fertilizer).
This was equivalent to 84 mandays per hectare and included 10 mandays
per acre (gbout 25 mandays‘per hectare) for harvesting (cutting and
threshing the grain) and‘16 mandays per acre (4O mandays per hectare) for
two times of weeding (under-cultivation) before harvésting. It must be
mentioned fhat mechanical harvesting with combine harvestors cost £1.50
per bag of 1801b$ (8%kg) of paddy.1
Productionqusp:

The dost:of operating one acre of pure crop rice was estimated at
£69.00 or ¢170;50 per hectare using 1581bs (72kg) of fertilizer
(see JAppendix fable 5). This comprised L4% of non-labour cost and was
equivalent %o producing a bag (1801bs or 82kg) of paddy at ﬁ9;00.
Farmers who did not use any fertilizers incurred £57.60 per acre
(£142,33 per hectare) prdduction cost, equivalent to producing 1801lbs

(82kg) of paddy at the cost of £14.L0.

Yields & Returns
Yields of paddy varied from two bags to 11.5 bags and averaged seven
bags (12601bs) pef“ﬂcre or 1,4 metric tons per hectare for those using

fertilizers,

1 This was cheaper than harvesting by hand but the risk of fire and the
difficulty of gettinz the combines at the right times forced most
farmers especially the small scale ones to use manpower,
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The farmers who did not use any fertilizers obtained yields ranging from
1.5 to 8 bags cverdging L bags (720 1bs) per acre ‘or about 808kg per
hectare (sce ippendix Tablé 7).

Users of fertilizers-cbtained an average gross margin of.ﬁ57.00
per acre: (£140,85 per hectare) while those who did not use the input

obtained only £9.60 per acre (£26,72 per héctare) (see Appendix Table 8),

3, Operation of Groundnut, Millet and Cowpea Enterprises

Labour Inputs énd'Production Costs:

f’Apéendix Table 5 gives the labour iﬁpufs and the production costsaéf
these énférprisés. Groundnut Wifh fertilizers (158 lbs/acre)'reqﬁired an
estimated 33 mandays of laBoﬁ£ per acre or 8§'ﬁaﬁdays per hectare and cost
£67.80 per acre or £167.53 per hectare to oberate. Tithout fertilizer,
the enterprisc rcquired an,averagp,Qf_BO;mandaysuoffiabour_ﬁnijqost
¢60,00 per acre to operate, These are equivalent to 74 mandays and
£148,26 per heotare respectively., In terms of produétioh-cost per unit
of outplit, it was cstimated that it costs farmers wﬁb'did not usc-any
fertilizers £20,00 to produce one bag (1801b or 82kg) of dried unshelled
nuts while their counterparts using 1581bé of fertilizers‘per acre
(177 kg/héctare) incurred ohl& £13.56 on the éame'Quéntity of groundnut,

The average botal labour inputs for millet and cowpea farms (both

without fertilizer) were cstimated at 24 and 26 mandays per acré or 59
and 64 mandays per hectare respeotively, while their production costs :
were f41,30 and £53.20 per acre or £102,05 and £131.45 per hectare .

respectively (sec Appendix Table 5).




Yields and Returns

Parmers obtained yields of about 9501bs per acre (1 metric tonne
per hectare) for millet while cowpea yielded only 3101bs per acre (3L8kg
per hectare).1 Users of fertilizer for groundnut obtained an average
yield . of 1 metric tonne per hectare (9001bs per acre) of dried unshelled
nuts while non-users of fertilizer obtained lower average yield of 580ks per
hectare (5201bs per acre)f

Millet gave a relatively high éfoés ma;gih df‘¢66.70 ?er aére

(£164,82 ver h?c#are) while cowpea gave a meagre £3,05 per acre (£7.5L4

per hectare), Both groundnut with fertilizer and without fertilizer gave
net 1055652 of £7.80 and ﬁ}0.00 ber acre or £19.27 and ﬁ?&,13 per hectare

respectively (see Lppendix Table 8).

4, Operation of the Mixed (Composite) Enterprises

Labout Input and Operation Costs:

The operation costs and labour inputs for the mixed enterprises arey
presented in Appendix Table 6, Total labour inputs for thesc en@erprises
varied from 28 mandays per acre (69 mandays per hectare) for cowdea/ ground-
nut and millet/groundnut/cowpea (both without fertilizer) to 37 mandays
per acre (91 mandays per hectare) for cquea/millet but 0peratioﬁ cost
varied from.¢45.80 per acre (£113,17 per hectare) for cowpea/millet to
millet/grouddnut/cowpea (with fertilizer) whose operation cost wos estimated

at £65.00 per acre or £160,62 per hectare,

1 This yield of cowpea can be considered very low, It was about half the
average yields obtained by farmers in the Denu-Abor crea (see Appendix
Table 11), It must also be mentioned that yields of 10001lbs ~nd 20001bs
per acre (or 142 & 225ks per hectare) have been obtained under controlled
congitions at Kpong.(1)

The enterprises would give net gains if family labour and other inputs
supplied freely by the household were awarded gzerc opportunity cost,
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Yields and Returns
The yields of the various crops within the mixed éhféfprises seeméd
rather interesting (see Appendix Table 7).”JSome crops'Within the mixtufes
appecrcd to be more responsive to fertilizer application then others,
For example, in the millet/sorghum/cowpea enterprises, only millet appeared
to.respond positively to fertilizer application; éowpea did not, On the
othe; hand evidence of cowpea's positive response fo fertilizer applicétion
is showm in the yield figures obtained for cowpea/groundnut enterprises,
The two results seem inconsistént. Ih the millet/groundnut /cowpea
enterprise, 2ll the component cropé seemed to respond wéll to fertiliger
treatment althdugh the response by groundnut was relatively less pronouhced.
Millet/sorghum/cowpea'with fertiiizer and without fertilizer were
the two mést profitable mixed enterprises. iThey gave avorége gross margins
of £73.20 and £66,60 per ceore (£180.88 and £16L.57 per hectere) respectively
(see /ppendix Table 8)., It can be concluded from Appendix Table 8 that |
crop mixtures or the mixed enterprises in the Navrongo—éawku area do
gencrelly give higher gross margins than the pure chp enterprises, This
finding validates 6ne made by Norman (1971) in Zaria, Northern Nigeria,
althoﬁgh it ds inconsistentAwith the findings in th% Denu-Abor area of the

of the Volta Region of Ghana as reported later in the chapter.v
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B, DENU-/ABOR AREA

1, The Type of Labour and Technology Used

Type of Lébour: | ’ |

' Farmers used bdtﬁ family éﬂd hired labour for their farming
operations although:their reliance on hirea labour was more pronounsed,
Only threé farmers in the éample of 190'féliéd on family labour only,
Three types of hired labour could be distinéuished in the area, The first
tfpe is thke daily—fatéd labour and the most commonly used. In this case;
the labourer usually ﬁorks between 6 and 9 houfs a day and is paid a daily
wage of £1,00 excluding two meals proviaéd by the farmers, The secbnd
fype of labour is engaged on piece—réte basis-where the farmer and the
labourer bargain over the charée for a specified job to be done, The
final type of labéur is eﬁployed for harvgsting; This type usuaily
involve women who offcr their services fo;‘kind payment of one-third of
the total harvest,

_ For the purposes of this study all lagour inputs estimatei are based
on the'daily rated with the prevailing wate rate of £1,30, the 30 pesewas
being the cstimated cost ofAéhe two meals provided for the 1abOQrer.
Family labour hés also been charged ¢1.30>bér manday against thé farmer
while the viiues of other inputs supplied freely by the household have
similerly been assessed according to their market volue . at the time of

use,
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Technology Used:

The farm implements used by all the farmers in the sample were
cutlasses aud hoes, Fertilizer application and tractor services for land
preparction were employed only in tobacco production,. No farmer using
insecticide before harvesting was encountered while the local varieties of
maize, cassava and cowpea were plantéd by all farmers,

fppendix Table 9 gives the labour inputs and the per acre operation
costs of pure crop enterprises operated by the farmers while Appendix
Table 10 gives the same data for the mixed crop enterprises, The yields
from the various farms (enterprises) arc given in ippendix Table 11 while
Appendix Table 12 presents a summary of per acre cperation costs and returns
from all the various. enterprises.

2. Operction of Neize (Zea Mays) Enterprise

Maize produced as a pure grop was found to use the lcast labour among
all the form enterprises dealt with (see  Appendix Table 9), The range of
labour used was 20 to 4O mandays per acre or L9 to 99 mandays per hectare,
The average was 27 mandays per acre or 67 mandays per hectare with a
percentage’ variation of 9, The relatively low totalélabour input for
maize (purc crop) can be explained by fact that under-cultivation (weeding)
of the farms was done only once before harvesting whereas this operation
was usually repcated in the case of the other centerprises,

Production Cost:
Total production cost of pure crop maize averaged £37.80 per acre or

£93,40 per hectare, .




The renge was £28,00 to £50.90 per acre or £69.20 to £125,77 per hectare,

Compared to the other enterprises one acre of maize cost the least to

produce with labour cost accounting for 93 percent of the total production
Appendix

cost, (SGqéTabls {1). . The* production cost of £37,80 per acre compares

fairly well with the average of £41,00 incured by farmers in the Gomoa area

in the Central Region of Ghana’(ll_é?)_

Yields:

Maize yields obtained by the farmers in the aren can be considered
low although they are not significantly different from yields obteined
without fertilizer and improved seeds in many parts of the country, Farmers
studied in the sample obtained yields ranging from 560 to 1200 lbs, per
acre averaging 7201bs per acre or 808kg per hectare of the shelled dried-
grains (see Appendix Table 11). These yields are very close tg_fhe yields
of 880 and 660 1bs per acre obtainecd by fermers in the Ejura and Venchi area
in Ashenti and Brong-Ahafo respectively ( 2 J) and slightly lower than the
average yiclds of 1035 1bs ‘per acre of 1,2 metric tons per hecta?e obtained
by farmers in the Gomoo area of the Central Region (11 ). A1l these yields
can however be said to be very low considering that & yield of 2540 1bs
per acre or 2,8 metric tons per hectare has been obtained with iﬁproved
seeds and fertilizers near Ho a distance of only about 60 miles or 156 Km,
from the survey area ( 2 ),

Returns:

Using the mode of prevailing farm gate prices at harvesting time it-

was estimated that a farmer obtained £5.4.00 per acre or £133,43 per hectare

gross revenue from pure crop maize,




His gross margin was similarly estimated to be only £16,20 per acre or
240,03 per hectare while the return to one manday of labour expended in the
enterprise was calculated to be £1,30 (see Appendix Table 42), Comparing
thesc two with the returns from other enterprises it can be seen that maize
(pure crop) was the least profitablo‘enterprise underteken by the farmers,
Kuranchie (1971) made similar findings about maigze in the Ejura and Venchi
areas of Ghana, (9 ) He found maize production under traditional
conditions (the use of local seed stock without fertilizers) to be the

least profitable of the existing arable farming enterprises in the two

areas

3, Opcration of Tobacco (Nicotina) Enterprise

Tobacco is the most popular industrial crcp in. the survey area, The
production and marketing of this crop is administered by a central body~-'
The Ghana Tobacco Corpany with its district headquarters at Akatsi (sec Map 2%.
The company insists on the ugo of tractor services fﬁr land preparation and
on fertiligzer Dpplioation,_ Thg two inputs. are therefore supplied at
subsidised PFic®Sand on eredit to the fgfﬁefé by theicompany. It must be
mentioned that the farmers who used feftilizers and ﬁr:otor services in the
Denu~-/ibor Sample were all tobacco farmers and they did not apply the
fertilizers on other crops than tobacco.

Labour Imput and Prﬁduction Cost:

Total labour inputs for toBacco production averaged 55 mandays per

acre or 136 mandays per hectare with the most lagour being emnloyed in

harvesting,
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Harvesting clone required about 27 mandays per acre or 67 mandays per

hectare, Post-harvesting treatment of the tobacco required very little

labour and consisted of hanging the leaves in the open spacc for the air to

cure them, In terms of cost, tob%cco was by far the most costly enterprise
cos

to operate, Total productioaiwas estimated at £114,90 per acre or £283,92

per hectare with the total non-labour costs (cost of tractor services,

fertilizer and seedlings) accounting for 4O percent

(sce ippendix Table 12),

Returns:

Tobacco gave an cstimated 202,00 per acre or £499.1k per hectare
gross revenue, £88,00 per acre or z217.é5 per hectare gross margin while the
return to one manday of labour from this enterprise was calculated to be
ﬁZ.BA.(see Appendix Table 12). It can be seen from the Table that as an
enterprise tobacco ranked third after cassava (pure crop) and cowpea (pure

crop) in terms of high profitability per acre/hectore.

L. Cowpea (Vigna Ungiculata); Groundnut (Arachis Hypogee)
and Cessave (Manni hot .Utilissima) (Pure Crops)

Lobour Input and Production Cost:

It must be mentioned that crop enterprises with cassava eiihor as a
pure crop or in mixed crop generally required more lobour per acre/hectare
than thc non-cassava enterprises. &his is because cassave farms were
normally weeded three times before harvesting while thc other farms were
usually weeded once or twice only, Consequently the non-cassava farms

enterprises (except tobacco) tended to be more expensive to operate.
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Lebour input per acre of pure crop cassava farm wos estimated at 53
mendays per acre or 131 mandays per hectare while total production cost was
£72.40 per acre or £178,90 per hectare (sec Appendix Table 9).

depéa utilized an average of only 42 mandays of 1abour'péf acre or
104 mondays per hectare, The range was 34 to 58 mandays per acre, Vecding
(un&eréoultivation) was done only once bé fo re harvesting while harvesting
which’requirea the most labour took an average of 15 mondays per acre or 37
nandays per hectarée, It cost the farmers ¢58.35 to operate one acre of
oowpéa (puro érég) or ﬁ1b4,18 per hectare (see fppendix Table 9). This was
equivalent to pféduéing ﬁkg of the dried shelled beans ot 5.5 pesewas
(see Appendix Table 11). ’

Groundnut cost £71.00 per acre or #£175.LL per hectare to oberate and

requiféd 50 mefidays of labour per acre or 124 manddys'pef hectare,

Returns:

Cassave (pure'crop) gave the highest gross margin of £97.60 per acre
or f2L44,17 péf hectare while cowpea appeared as the éecond most profitable
en%éfjfiso‘éﬁvingsg}osé‘margin of £88,05 per acre or £217.57 per hectare
(sec fppendix Table 12). In terms of rewards to labour however cowpea was
found to give the highest returns among all the entefﬁfises (both pure or
compOsi%é).‘ It gave a reward of £3.40 per manday while cassava gave f£3,10
with maize (puféﬂcfop) givihg fhe least réwards of £1.,30 per manday (see
/ppendix Table 12), The implication of this is that when labour is’the most
constraining'factbr of production it is more rational to invest scarce

labour resource in the production of cowpea than any of the other crops.

0508 3 = s Py N
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5« Operation of Mixed Enterprises

Lobour Inputs and Operation Costs:

Appendix Table 10 gives the labour inputs and the production costs:
of the nixed enterprises in the Denu-Abor area, In the nain the labour
requirenents of these enterprises did not differ significantly because
they all had cassava as & constituent crop., Cassava/cowpea used 57
nandeys per acre (141 mandays per hectare) while cassava/maize/cowpea
utilised 55 mandays per acre (136 mandays per hectare).

Lverage total operation cost per acre ranged fron £70430 per acre
(£173471 per heetare) for cassava/maize/groundnut to £81.50 per acre
£201.40 per hectare) for cassava/maize. Cassava/cowpea was estinated to
cost £77.18 per acre (¢190.7j per hectare) to operate while the production
cost for cassava/maize/cowpea was estinated to average £75.00 per acre or

£185,00 per hectare (see Appendix Table 10).

Yieldss

Sone interesting observations nay be made about the yields of the
various crops in the nixed enterprises (see Appendix Table 11), Firstly
none of the crops understandably yielded as much as it did when produced
as a pure crope This nay be explained by the lower plant popuiation of
the individual crops in the crop nixtures as well as by the effect of
conpétition between the crops within the nixtures for nutrients and sun-
light. For exanple the dwarfing of groundmt and cowpea plants by cassava
and maize could adversely affect the yields of the two crops.

Perhaps the differences between the yields of cassava and naize within
the cassava/maize/cowpea and cassava/naize/groundmmt enterprises deserve

special comnent.




The average yield'of‘cassava’in thé c555ava(ﬁa;quééwped"éﬁterprises was
nore than twice as highs it was in the cassava/maize/groundmt enterprises,
In the latter enterprise however, naize yields were about three times higher
than in cassava/maize/groundmit. Since cowpea and groundmut are harvested
about the same tine as neize, cassavé is the crop nost likely to benefit
fron anyrnitrogen fixed by cowpea and groundmut in the nixtures, Assuning
the same.plant population for.cassava in the two nixed énterprises (cassava/
naize/cowpea and oassdva/maize/grogndnut as indicated by Appendix Table 10),
it may be conjuntured that the very high yiclds of cassava in the cassava/
naize/cowpea enterprises are the responsibility of the nitrogen fixed by
cowpea.1 If this werc true, the inplication would be tha%’béﬁpea‘fixes nore
nitrogen than groundnut and therefore‘it is nore rewarding to intercrop
cassava and maize with cowpea than With'groundnut.
Returns:

Cassava/mhizg/cowpea was found to be the nost profitéble of the nixed

enterprises. It gave a gross nargin of £62,90 per aére (¢f55.45 per hebtare)
and a return of £2,44 per nmanday of* labour usetd (éeeﬁAppendic Table 12),

The least rewarding of the nixed enterptises was cassava/cowpea which gave
an average of £39.84 per acre (£98.44 per hectare) gfoss”margin and o reward
of only f£2 per nanday of labour expended. It may bezseen fron Appendix

Table 12 fhat in general the pure crop enterprises in the area gave higher
returns than the nixed enterprises - quite unlike the situation in the
Navrongo-Bawku area, Perhaps whether a pure crop gives higher returns than

a nixed crop or not depends upon the individual crops = their relative narket
value and their effects on each other when they are intercrepped -~ the

latter influences the yieldse

1 This needs exanination by agrononists.
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CHAPTER V

THE RELATIVE CONTRIBUTION OF VARTOUS CROPS
TO FARNERS' TOTAL OUTPUT

N
\

This chapter discus;es very briefly the individuval crops in terms of
their relative contribution to the farmers' gross annual output and incomes,
Thé firsures diécussed are basecd on 1973 céép yields and sales, It must be
mentioncd nowever that gross prooeeds are dealt with since estimates of

pro&uction costs for 1973 were not obtained, In spite of this difficiency

it is deemed that the relative contribution of the individual crops to the

x—-:,

gross family output or inccemes would give an idea about the importance of

each crop to the farmer,

A, \TJJ/ LONGO-BAWKU AREA

.

Table 13 gives the distribution of the gross potential returns
(output)1 end the gross returns from, the marketed surplus by crop per farmer
in the sample, The Table indicates that if all the produce harvested had
been sold, o farmer would have realised an average of £780,00 gross revenue
per year frop crop production.;_OQt of this, millet would heve made the
highest contribution of £300,00 or 3%, Cowpea would have pulléd 2t the
rear with gross revenue of ¢80.00;(1Q%) after rice, groundnut aﬁd sorghum
(see Table 13). This means that in terms of its contributioh to %he gross
outpﬁt of the farmer, cowpea is of lesser importance than miilet; sorghum,
rice and'groundnutf | |

The balance between the gross poﬁeﬁtial output apd the gross returns
from marketed surplus is made up of the value of output consumed by the

household and fthecrop wastes incurred or more precisely the value of that

' Mhis refers to the gross proceeds that would’ have ‘agerued to thé"':"f

farmer if he had sold all his harvest.
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porfibn of uhé foﬁai harvest wﬁioh did not enter the marketing stream,

y ' yet
Table: 13 shows thatiglﬁhoggb QL%gt‘ofxmillet and sorghum was produceiéveny
little of it, 37'andi1Q¥§respeétively,:was marketed indicating that the
major4paft of it Wenf into household cqnsumption. It must be mentioned here
that millet and sorghum are thé two main staples of the people , This
explains why only @ small proportion of the output entered the market, A
fairly similaer éfory‘ooulﬁ be told aboﬁt cowpea, The table shows that only
167, of tﬂe gross output of cowpea passéd as the marketed surplus, The rest

went inté household consumption and prpbably waste,

«jIn %éféé of cash receipts, Table 13 iﬁdicates that fermers realised
the greatest proportion of their cash incomes from groundnuts and rice,
Groundnut. and. rice contributed about 365 and 30% respectively to the farmers
gross oashlré@éipts'f}cm éfop'ﬁfodﬁétidﬁ. ‘Cowpea was the third highest
contfibutér té the farmers! gross receipts while millet and sorghum

contributed‘the least, Comparing Table 13 with Table 54, it would appear

s .
1

that férm§?§r§9p§i@ep;miileﬁ_and.sorghum as their most important crops
becausg tﬁey:ére their stgble food, On the other haﬁd groundnuts and rice
are iﬁporéantipriﬁCipélly because they constitute the cash crops for the
people‘while cowpea 1is impdrtant both as a source of%foo& for the farm

family =nd a source of cash income,
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T.BLE 13 THE CONTRIBUTION OF THE VARIQUS CROPS TO FARM:ERS' TOTAL QUTPUT -  NAVRONGO=DBAWKU AREA
Total (%) {Millet (%)} Rice (%) gﬁ%gnd' (%) { sorghun (%) | Cowpea (%)} Others %

Gross?
Potential £780  (100)} £300 (39) | £140 (18) | £130 (1T | £120 (45) ] g8o  (10) fgeo (1)
Output (&)
Gross ‘
Returns from | £180  (100)] #£8 (W) 1 Z5: (300 £63 35%) | £12 (7) | £13 (7)) {#£30 (17)
Marketed
Surplus (B)

o
(B) a5 % of 23 3 39 48 10 16 -

S

L This refers to the gross proceeds that would have accrued to the
foermer if he had sold all his harvest.




B. DENU-/BOR /REi

Table 14 gives the relative contriﬁution of variocus crops to
the fdfmer;féféés butput as-wéilvas their contribution to farmer!'s
gross harketed surplus. The table shows that cassava is the highest
contributor to the farners' gross output accounting for 62% of the
total output for the 1973 scason., Maize contributes the second largest
anount and accounts for 28% of the‘totallgross output. Cowpea cones
third with a neagre contribution of only Aipercent.

Iﬁ terns of cash:receipts - or the value of marketed surplus

cassava is still the nost

pbrtaﬁt_crop accounting for as high 66
peroent'éf ﬁhe.total offfqrﬁers"receipté fron crop sales while naize
and cowpea fake.the second and third pla&es respectively.

-Conparing Tables 13 and SB it would appear that farmers in the
Deru-Abor area consider ‘cassava and naize as their two most inmportant
crops not only because the two cfops constitute fheir chief staples
but also because they are their largest source of cash incones.
Cowpea ‘is also inmportant to farmers in the area for sinilar reasons
although its>fe1afiv¢ cohffiﬁﬁtion fo farmers' gross output and/or

cash incomes is insignificant.,
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VARIOUS CROPS TO F/RMERS' TOTAL QUTPUT

ABLE 14 THE CONTRIBUTION OF THE
’ DENU—ABOR_AREA
L3

Total (%) Maize (%) | Cassava (%) | Cowpea (%) | Groundmut (%) | Others (%)
Gross : :
Potential PLT0 (100) § £130 (28) | £290 (62) | f20 (L) | #£5.00 (1) £25 (5)
Output (i)
Grgss Returns : _ ) . N
fron Marketed £350  (100) | £ 90 (26) | £230 (66) | #15 (&) | £4.00 (1 £ (3)
Surplus (B) : , :

i
(B) LS 7‘ Of
i T 96 79 75 80 Ly

* Tobacco, pepper, sugarcane, shallot, tomatoes, etc.




CHAPTER VI

FARMERS' TMPRESSIONS /ABOUT COviPELA &S L CROP

45 a crop, cowpea is well=knowm to all the farmers studied in both
survey arease /11 the farmers had produced the crop before although not
all of then cultivated it in the 1974 season. For exanple while nearly
99% of the farners studied@ in the Navrongo=Bawku area cultivated the crop
in the 1974 scason only 20% of those studied in the Demu-ibor arca
cultivated it in the samc year (see Table 7). It can be seen fron Tables
13 and 14 that cowpea features proninently as a source of food and incone
for farmers in both survey areas especially those in the Navrongo-Bawku
area, In terms of profitability, ippendix Table 12 indicates that cowpea
is second only to cassava in the Demu-ibor area while in the Navrongo~Bawku
area cowpea (without fertilizers) ranks eighth anong 13 enterprises in terns
of profitability (see ippendix Table 8), The pertinent questions to ask
are (i) wﬁy cowpea 1is very important in the Navrongo-Bawku area inspite of
its relatively low profitability; (ii) why farmers in the Denu-ibor area
do not produce nore cowpea. |

he  DENU=ABOR

1. OConplaints by Fgrmers ¢
One hundred and two (70%) of the farnmers studied in the arca
considered cowpea .2 highly:gisky crop. These farﬁers believe that to
produce cowpea suooessf?lly, planting needs accurate tining, Fallure tot
do this may lead to & total loss of the crop (the fruits may“not set at all

or the pods nmay be enpty), However the farmers do not seen to be sure

about the correct tine for planting,
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The few farmers who try -to brave the -situation dre ﬁsuélly afraid to invest
heavily in the crope. They prefer to hedée‘in other crops, VMany farners
also conplained of low yields which they attributed to poor weather and
poor soil, TFiftcen farners'in the area complained that their soil was not
good for cowpea, As such they would rather éultivate cassava for use as
food for the household thdh tojgrow cowpea which would not yield enough.to
sustain then for the year. TFive farners spoke about the difficultonf
harvesting cowpea (including the shelling of the beans). They clained %hese
activitics were tedioﬁs and required too ruch labouf while only two farmers
in the sanple talkcd about storage problemé of the crop. 4

2. Motivation of Farmers

Thirty-seven farners in the sanple produced cowpea every year because
they considered the crop both profitablc and highly nutritious;- However
these farmers also heéld the view th@t cowpea is a triéky LoD

Tt Tiny be conéluded that ‘almost a1l the farmers studied in the
sample would want to produce éowpea or increasé their production of the
crop if they would be told each year the right time to plant it. L4 higher
yielding variety would also immersely help the situation Whilevany inteé?ated
plan for incrcased cowpea production in the area should aiSO coﬁsider the
type and dosage of fertilizer neéessary, 8Such a plan should algo anticiﬁate

the difficulty of shelling the beans from the pod.

B. NLVRONGO=BAUKU AREA

Cowpea can be considered a household crop in the arca although as

a crop it is usually intercropped-chiefly with nillet and sorghun,
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In fact it is the conmon practife of-the farmers-to mix the secds of
cowpeay nillet and sorghun together during planting, The“ér0p‘is therefore
popular as an intercrop but hot as ‘a pure crope.

1, -Complaints & Motivetion of Farners

. Forty-one (857) of the farmérs in the sample would nofﬁopefdte‘pure
crop cowpea farns because they considered ‘the returns very low and unrenune-
rative, This complain is justifiedfby.the.size.oflgross marginvdcrived fron
this enterprise vis-a-vis the others (see Lppendix Table 8), The low -
returns fron one acre of pure crop cowped ‘is mainly a function of low'yiélds.
Farmers obtained an average yield of 380 1bs of the shelled beans per acre
or. 348 kgn per hectare (see Appendix Table 7). TherlOW“yields'ste.ns
apparently fron low genetic quality of seeds used as well as fron high rafé
of insect damage in the ficld. It has been estirated by Kuranchic (1974)
that cowpea farmers in northern Ghana lose between 20 and 30 pefcént of
their crop through insect damage both in the field and during storage 10).

Farmers in the Navrongo-~Bawku area produce cowpea both for household
consunption and for cash and they would produce more for the sane reasons
if they obtained higher yielding varieties and were introduced to simple
and econonic methods of preservation against insectéinfestation both in

the field and during storage.
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CHAPTER VII

OPTIMUM FARM PLANS OR ENTERPRISE MIX FOR FiRMERS
IN NAVRONGO-BLWKU AND DENU-ABOR AREAS

Having outlined ,the cropping patterns in the two survey areas, the
existing arablec enterprises . .with their resource requirenents as well as
their returns, it is intended to use the data to evolve the appropriate -
enterprise nix which would enable farmers to maxinize their net returns
.subject to the labour, capital and land constraints facing then.

1. The Technique Used-Linear Progranning = - o : .

The technique enployed to evelve the optimun enterprise nix is
Linear Progranning which analysespcroblens in which the linear function of
a nunber of variables is to be nzxinised (nininised) when those variables
are subject to a number of restraints in the form of linear inequalities,
The problen can be stated generally in the following mathematical forn
assuning 'n' munber of variables in the function and that the objeotive'

is to nmaximise the preference function:

Py

“
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where the variables are subject to the

M

following 'm' constraints:

PygZy + Byfp + eeecee Py X é:: b,
P21X1 + P22X2 + e®sees Pznxn ;L“_: b2

&) b, 0 .
lB11X1 X szKz + evevss Pmnxn ‘ bm

or nore briefly

s I
i}

Preference function (Maximum Net Returns)

©
e
I

Gross margin/acre or hectare of ith enterprise

xi = Acrcage or No. of hectares of ith enterprise

P1 = Level of b1 required by a unit of ith enterprise
X1 = Lcreage or No., of hectares of ith enterprise
b1 = Total Resource Supply of the Farmer,




- 50 -

2. Conpetition anong Enterprises
competition anong existing crop enterprises for farmers! resources
particularly labour and capitel. For example although the land within
the arees may be suitable for the production of many crops, land
preparation an@{planting of thé crops nust necessarily be carried dut within
a particular period for the crops to take -advantagé of early rains,
Sinilarly the harvesting of groundmut, tobacco and cowpea in the Denu-ibor
area and the harvesting of nillet, sorghun, cowpea and rice in the

: a
Navrongo=-Bawku area should be qgrried_out-wd&hiné;ertain period. - to forestall
crop losses. This brings about demand peaks for labour and capital along

the course of the crop season (see Figures 1 an@_}); In such tines the

.
- \,

farmer needs guidance as to which enterprises he nust invest his scarce
resources for naxinum returns, hence the need to evolve the optinuu

enterprise nix,

A, NiLVRONGO-DBLWKU AREA

1« Technical Co-efficients

Available Vorking Capital:

Given an adequate stock of farming inplements - hoes, cutlasses etc.,

-

working capital can still constrain, the level of farning activities =
because of the need pfobably'to pay for hired labour and tractor services
as well as other purchased inputs like sceds and fertilizers, In the

design of the optinun enterprise mix'(ﬁlans) a working capital base of

£100,00 is uscd.

o
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This 3s then varied fp bo £1000400 o deteroins Hte effest on the Gifginsd
plan. The choice>of ¢1OO.OOIis arbitarily when it ié considered fhad;an
estinated average of £180.00 cash revenue was received per férmer during
the 1§73 scason from his arable farﬁing (see Table 13), It must‘bé
nentioned however that most féfmers in the sanple relied nore on fanily
labour and other inputs supplied freely by the household then on purchased
or hired inputs (including labour). This enables farmers to carry out
their farning operations with relatively sﬁall wofking capital, Revehﬁe
fron animal production nay also be used to support crép productione
AvailablewLand Resource: |
It has becn.estimated in Table I that farners in the sample poésesséd
an average of 16.7 acres of land of which théy utiliged 73 percentrin the
197) farning season. This 16.7 acres (6.8 hectares) is used in designing
the strategies. |
Available Labour Reésources: g
Table 15 gives the estimated nonthly labouf:résource-availaﬁle to'fﬁe
farner in the sanple. It was estimated thaf d fafmer had about 31 nale and
#1 fenale adults within his fanily who provided their services to hin free
of charge. However unlike in the forest areas of Ghéna where fenale labour
fcaturcs nore frceguently in almost all the farm operations, - fenale labour
is more ppmmohly enployed in harvesfihg and to-a.mihorbéxtent i? plantihg

in the Navrongo-Bawku area, Most farmers in the sample worked 5 deys in a

These are the modes of figures quoted by respondents.
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week while the nmexinun nunber of ousual labourers eng uged by a farmer in

»

an opg;atlon was_6 . On the basis of these faots it has been estlmated
that a furwer in the Suﬂ?ie has avulluble to hin ;n average of 207 nandays
of labour in May, July and Ootober. ThlS conprises 69 mandays of fanily
labour and 138 of hired labour (see Table 15). Sinilarly he is estinated
to have 198 mandgys of labour (66 mandays of fanlly labour and 132 hired
lubour) in June. Appendix Table 13 and Flguro 1 show the monthly

: farmer
dlstrlbutlon of per acre labour ruqulrenents of the enterprlse in whlch the
invests.his ;esources. The figure indioates that competition anong
enterprigeévfor labour is most intense in May-june and iﬁ October-Nbvember;
Thls is because sow1ng, flrst under-cultivation and‘fertilizer anolic#tion.
are carried out in Muy-June whlle>thé s econd under—cgltlvhtlon and
harvest;ng are also carried out in October-Nbvémber, Thus as shoWn.by the
figure these dre the months in which the mosi labour is needed for the
operation of enterprises.

The labour resources available to the farmer in these months is therefore

used as a technical constraint in designing the optinun plans.

2This is teken as the mumber of labourers a farmer can convéniently
supervise in a day in addition to the three adult nales and 4 adult
fenales from his household,
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"E_I_GURE_E: Per Zcre Nonthly Labour Reguirement of Enterprises-
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TABLE 15  AVERAGE. MONTHLY AVAILABDLE LABOUR RESOURCE PER FARMER
(IL.VRONGO-BAWKU AREA)

- Average Total
NMonth No. of Mandays of Mondays of |ivaileble
Days Fanily Labour | Hired Labour |Mandays of
' Labour
Moy 2% 69 138 207
June 22 66 132 198
July 23 69 138 207
October 23 69 138 207
Novenber 22 110" 132 252

i

2. Optinun Plons (Enterprise Mlx) for Farners in Navy onho-uuwku area
v o . . -

Plan 1 - ussumptlors: ‘ 5
The programning or the Simplex Tableau2 for optimun Plan 1 is shown
in Appendix Table 14,

The plan assunes the following: ‘
(1) a total available land of 16.7 acres (6.8 hectares)

(ii) farmers labour supply of 207 uandqys each of May, July, and
October (see Tuble 15). :

(iii) o working capital of £100.00
(iv) that the farmer pays for all the variable inputs = all

labour, seeds, tractor/bullock services and therefore obtains

the gross nargins presented in Appendix Table 8 for the
various enterprises.,

1This includes 22 nandays of labour fron 4 females in the fanily.

2Also referred to as Original Problen Matrix.
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The optumum plan or enterprise from the above assumptionsis given

in Table- 16.

It consists of the operation of 2.1 acre (0.9 hectare) of

the mixed enterprise millet/sorghum/cowpea without fertilizer., The plan
yields ‘a net reverue of £142,00.
TABIE 16 OPTIMUM PLAN ONE -~ NAVRONGO-BAWKU AREA
. Level of :
Real Activities Acreage el DlsQo§a% Unused ~ &4
4 Activitied ) Z
, Resources
p, I 0.0 54,66
8. o2 - ,
P 0.0 7249
? @)
Fas B 0.0 40,98 Play L 1984 0,00
()™
PR 0.0 79401 P June L 183,0 . 0,00
P, G5(F) 0.0 104407 P3July L 20740 0,00
(F)
P,, G .
13 AT i
P14'C/M 0.0 78483 P October L .20247 0,00
(7 .
P15.C/G ) 0.0 8L459 PSNovember L 214.2 0.00
(\F) : :
p . C/G 0.0 404459 \.Jorkln 0.0 1442
16 6 Capita
i (F ‘
R w/e/c(F) 0.0 1240
P,g 1/5/0 (1) 2.1 0.00 P, Land 1456 0.00
RPN () ‘ " ’
p  W/G/C 0.0 57.40
2 o (IF)
P, W/e/c 0.0 71.04 Total Net  £142,00
Revenue
1, M = Millet 2, C = Cowpea 3. ) _ Rice (with fertilizer)
L R(NF) = Rice (without fertilizer) 5. G = Groundmut




Implications of Optimum Plan 1:

Table 16 gives a detailed implication of operating Plan I. None of
the monthly supplies of labour is depleted from operating the plan. In the
Real Activities row, the Z-C column, which-shows the marginal cost of* each
enterprise in the optimum plan, indicates that, groundmut without fertilizer
(P ) and cowpea/groundnut w1thout fertlllzer (P16) are the least profitable
_ enterprises and therefore the least favouredlﬁqlfncer the optlnum plan.

The Z-~C column in the DiSposal activitiés row gives the marginal value
"product'ber’unit of ‘the various resources used, All'the'¢100;OO'working
capital is exhausted in the plan., The ?-C value fbr this resource indicates
that an additional £1.00 would yield g1.42 additional net revemue in the
plan, working Capital therefore comes out as the most constraining

resource in the plan,

3, Effects of Raising the Level of Working Capital in Plan I

Net Returns: ‘ : - 2

The effects of raising the level of working capital without changing
.tpe origina} problem matrix are summari§ed in Tabl? 17 and by‘Figure'Zﬂu
The figure shows that the total net returns accruing fron the optimun
strategy increases from £142.,00 to ﬁ1,2§0.00 as th; size of Workfng capital
ihcreases f;om £100.00 to ¢1,CO0.00 whiie other régource levelg‘afe held

constant,
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TABLE 17 EFFECT OF WORKING CAPITAL SIZE ON OPTDMLL PLLN & NET RETURINS

Leyal of Hpriciog Optimal Plan/hnterprise . Net Returns
Capital :
Mix
£ v
100,00 2wl 14:2.00
150400 . - 213,00
200,00 L3 M _ 2814400
300400 6olh M d 14,264,071
500,00 10,6 " ) 710,02
800400 15.4% 1.5 nlale © 1,120,460
1,000,00 0e3+ 1€ah  ® 1,220,00

4 millet/sorghum/cowpéé (without fertilizer),
" 2 nillet/sorghun/cowpea (with fertilizer).

Pable 17 shqué: that from £100,00 working capital to £500.00
miilet/sorghuq/égwpea (NF) still remains the optimum enterprise although

‘fhe scalé of operation increases from 2.1 to 10.7 acres (0.9 to 4.3 h§c£ares).
However when the level of working capital reaches ¢800.00, 13 aéres éf
nillet/sorghun/cowpea (with fertilizer P12J enters the optimun pian. At

that stage the optimun enterprise mix becomes 15.4 and 1.3 acres (6.2ﬁanﬁ
?0.5 hectares) of nillet/sorghum/cowpea (without fertilizer P18) énd millét/
sorghun/cowpea (with fertilizer P17) respectively, This nix yieids ¢1,120.00

‘net reverue and takes up all the 16.7 acres.

"4. Optimun Plan with‘¢1,000.00 Working Capital:

The levels of P and P18 instho .optinunm mix changes considerably

17

when working capital rises to ¢1,000 without any change in the problem matrix,.
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The level‘Ofimillet/sorghum/cowpga with feftilizgr (317) inorgasgs to;16.;
acres (6.6 hectares) while the 1evelvofvmillet/sQrghuq/cgﬁpeé'withouf'
fertilizer (?18) dininishes to 0.3 acre. The total netrreturns from this
nix is £1,220.00. At this stage the size of available land becomes the ‘
nost crucial constraint. The marginal value product of one acre of land
at this stage is ¢43.14 while an additional £1.00 to the working capital_
would increase the total net revenue by only 50 pesewas. The full re;ults

of the problen natrix with £1,000 working capital are presented in Table 18,

One point Wofthy of notice is the diminution of the Z-C value of Rice (P{O)
fron ¢4o,§8 to £20.65 from £100,00 working capital to f£1,000,00

(see alé&‘Table 15). This sﬁpposes that Rice will be-a feasible crop‘to£
enter the optisug plan whon working capital is raised sonevhere above
ﬂf,OO0.0d and nore land becones available, This suggests that rice

production for profit in the Navrongo-Bawku area is & ‘wishhan's venture.’
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TABLE 18 o | OPTIMAL PLAN WITH ;,‘1,600.00 #ORKTNG CAPTTAL

Real Activities ; lLcreage Z~C" Disposal Activities Le;giosicggused ZBC

Py Mo | 0.0 59.81 P, May L 75 0,00

Pq © | © 0.0 66469 P, June L 8141 0.00

Py r(F) 0.0  20.65

P, 2 (1F) 0.0 G P, July L 207.0 0400

P,y F) 00 8484 | P, October L 173.6 0,00

Pie G(NE)‘ ‘ 0.0 10314 Rg Novenber L 2049 0.00

P14 c/M ; ‘Q.O .> 79«84 Pe Working Capital 0.0 0.50
" o/ct) 0.0 70,14

Fig Q/G(@) 0.0 994 3l P, L{;nd 040 43,1L

P17.1\VS/CF 16,4 0400 4

P,g M/S/CNF | 0.3 0,00 ”

0 W/s/ct 040 40.75 ,

P,y VM/s/GNE‘ o 0.0 | 61.75 Total Net Revenue = f£1,220,00




5« The Conclusions fron Analysis:

The following conclusions nay be -drawn from a CODPafisan of the
outconme of the optimunm plans and the existing situation in the area:-

Mmtfmmdﬁintm;Mwmqummmewajmﬁﬁd:@tﬁmjﬂw
naxinum possible returns their resources endowment can give them. This
is because of over-diversification of crops or cfop enferprises
leading .to mis—abplication of resources through (a) under—invéstment in
the appropriate enterprises and (b) inveSfment in enterpriées'which are
relatively unrcmunerative, |

The choice of millet/sorghum/cowpeg (nixed) enterprise by nost of
the farmers in the area is rational in econonic sense but many farmers
have tb incréasé their investnents in this enterprise to achieve the
optinun levél of resource utilization.

Groundnut production is relatively an unprofitable enterprise.
Butbthe existence of the oil nills at Bawku nakes it inperative to make
the enterprise nore rewarding through yicld incredses.

Rice appears to be a 'rich man's crop' in the areas Its
cultivation bqumes profitable only when working capital investment
exceeds £1,000,004 To make the enterprise rewardfng to small=scale farnmers
efforts need to be nade to decrease the operation cost per unit of the

physical output of the crop.




B. DENU-ABOR AREA

1. Technical Coefficients
Available Working.Capital
”As in the Navrongo-Bawkularea no meaningful estimates could
be obtained of the siéé of farmé;s' working capital at the
beginning of the farming éeason, Thus £100.00 is used as the
base in the model. Later the amount is raised up to £1000.00
to investiéd£§ what optimal plans would have to be adopted with

changes in the size working capital.

Available Labour Resource

Labour was found to be relatively a scarce resource in the
Denu-Abor area compared to the situation in the Navrongo-Bawku
area. Farmers' family lobour resource in the former area was
much more meagre while the supplies on the local labour market
were much lower. A farmer's family labour resource wgsbestimated
to consist of only himself and 2 adult remales'. From the labour
market a farmer in the area hired a maximum of l labourers pcr
day. Frruers in the area usually worked 5 days in a week res-
ting on Fridays or market days and on Sundays. ,Based_Oﬁ these
facts the farmers' monthly labour supply levels have been
calculated and presented in Table 19. _The table indicates that
the average farmer would have available to him a total of 120,
132, 132 and 126 mandays of labour for the months of February,
March, April and May respectively. Similarly he would have 126

mandays of labour for August.

These are the modes of the Figures quoted by farmers.
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TABLE 19  MONTHLY.LABOUR RESOURCE AVAILABLE PER FARMER
(DENU-ABOR AREA) o

No., of Total o
Month Working Family Hired Total !
days Labour Labour
February 20 | Lo 80 120
March 22 i 88 132
April 22 Ll 88 132
May 22 Ll 88 132
August | 21 L2 8L 126
Sooteﬁber 22 Ll 88 132

Figurc 3 and Appendix Tnblé 15 give the monthly 1abouf
%oquircment of one acre of the various enterprises. It can be
scen from the I'igure that labour requirement for the onterbrises
is highest in-August~when‘hﬁrvcstinngf'most”of the crops takes
place and in April and May when planting (sowing) and the first
weeding (under cultivation) are carried out. The demand for
labour is also fairly high in February and March when the farmers
prepare the land. February, March, April, May and August are _ 
therefore used.ih the model as the months in which labour may

be most constraining.

Available Land
It has been estimated in Table 1 that a farmer in the Denu-
Abor area had at his disposal an avcrage of 11.6 acres (4.7

hectares) of land of which he utilized about 5.6 acres or 2.3 .

Two mandays of femalec labour is taken to be equivalent to 1
manday of malc labour.
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hectares in the 1974 farming secason. These 11.6 acres arc

considered in the plan.
2. Optimal Plans (Enterprise Mix) for Farmers
in Decnu-Abor Area '

Optimal Plan 1. Assumptions:
Appendix Toble 16 gives the Simplex Tableau or Problem
Matrix for optimal plan 1. The plaﬁ assumes the following:
(i) a total available land of:11.6 acres (.7 hectares)

for the farmer::

(ii) available labour supply of 120, 132, 132, 132 and 126
mandays for Tebruary, March, April, May and August

respectively:
(1ii) a working capital of ﬁ100;00°

©(iv)” that the farmer pays for all the variable costs of

production and obtains the average gross margins

presentcd in Appendix Table 12.1

Results:
Table 20 gives the details of optimal Plan 1. The plan is
made up of enly 1.8 acres (0.7 hectare) of cowpea (pure crop) and

yields £157:05 net revenue.
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TABLE 20+ OPTIMAL PLAN 1. DENU-ABOR AREA
Level of
Letivities Level J4 Disposal. Resource . .
Activitics J4
P, Ca! 0.0  16.10 | P,(Feb L) 109 0.00
P, M2 0.0 43.16| P,(March L) 121 0.00
P,y Co’ 1.8 0.00 | P,(April L) 155 0.00
Poo Gru 0.0 Ll .50 Pu(Mny L) 126 0.00
P13 Tob 0.0 93.35 P5 Aug 99 0.00
P“L Ca/M 0.0 82.69 Pésept 132 0,00
Pig Ca/Co 0.0 81.34 P7WK5 0.0 1.57
P_,l 6 CG/M/CO an 5L‘.o89 P8 H\Lé 9.8 E s O.OO
917 Ca/M/Gr 0.0 60.70 et Revenue - £157.05
2 Are 2; a3 - 3 T L" : a 5}, ' e | o |
Cassava Maize Cowpea Groundnut Working Capital
Land.

Implications of Optimal Plan 1.

Plan 1 leaves 9.8 acres (3.9 hectares) of available land
un-utilized and_a lot of labour resources also un—used;_vHowqwer
all the working capital is cxhausted (see Table 20). The results
indicate that an additional £1.00 working capital would cnable
production expansion and bring about additional net revenue of

£1.57.

be the last enterprise to be considered for investment by the

It can also be scen from T 'ble 20 that Tobacco should

farmers. Its marginal cost ( ) per acre of £93.35 (£230.66

ver hectare) is the highest among the excludcd enterprises.
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3. Effeccts of Raising The Level of Yorking Capital
In Plan 1 ;

Figure L and T-ble 21 show that the nct rewenue derived
from thé;optﬁﬁdi'ﬁién in¢feaé¢§ﬁfﬁbidj§fés the amount'of'Wdrking
canital increcases from ¢100_to‘¢SOO° ~The gradient of the curve
however dccreases slightly from £500 to £800 of working capital
while the curve almost flattens off from ¢800 to £1000.00. WWhen
the levél of working capital reaches £500.00, ‘ugust labour in
the plan (labour for harvosting) becomes depleted and constrai-
ning. The Marginal Value product 5f one maﬁdny of August labour

at this stage is £1.57.

Optimal Plan-Enterprise Mix

Toble 21 depicts the changes which take place within the
optimal plan or onterpfise_mix athhe size 5f working capital
increases progressively to}¢1000,QO without:any changes in the
original problem matrix, : Cowpea~(Puro~cro§) remains--the--optimum
enterprise for investment and the acrcage (Scale of operation)
increascs as the size of working capital increases to £500.00.
Whenlﬁorking capital is £500.00 the optimaliplan involves 8 acres
(3.2 hectares) of cowpea and 0.7 acrc of cassava and gives a not
revenue of £77L.10 (Soe_Tqblé 21}, Frbm a working capital of
£500.00.the prominence of cowpea as an optimum enterprisc
diminishes from 8 acres to only 0.1 acrec at £1000.00 working
capital. 'Thié‘happens because JAugust 1ab§ut gets de@leted at
£500 working capital. TFrom that stage and with more money for
investment farmers have to select enterprises which utilize
little or no August labour. This explains the importance of

¢




cassava (pure crop) in the optimal plans when working capital

rises above £500.00. (Sce Table 21)

TABLE.21 EFFECTS OI' WORKING CAPITAL SIZE ON OPTIMAL
PLAN AND NET RETURNS ’

Size of
Wprking Optimal Plan/ Nct Returns
Capital Enterprise Mix
" Acres [
1od.oo 1.8 Co 157.05
150.00 2.7 " 235.58
200.00 3,5 = 3ML.10
300.00 5,3 v” L71.10
500.00 8.0 n ¥+ 0.7 ca’ 77l 1h
600 .00 6., n+ 3,3 " 889.4L5
800.00 2.5 "4 9.1 w 1109.57
1000.00° 0.1 w1l w 1130.83
1COWpea 2Cassava-

3 ¢162.u9 of this is left unused while HMay labour
becomes constraining with £0.82 marginal value product.

The conclusion to draw from the above analeis is that cowpéa is the

optimal enterprise for investment when working capital is up to £500 and
labour resource level is as estimated above. With more August labour
cowpea is still the optimal enterprise when working is above £500,00,
Cassava becomes umore important where the supply of labour in August. is.
small, This situation raises a lot of issues of agronomic, economic as

well as political nature,
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CHAFTER VIIT

CONCLUSIODN

4 number of crops take precedence over cowped in farmers' programmes in

both survey areas, In the Navrongo-Bawku area, the reason is that the
cultivation of cowpea (as a pure crop) is relatively un remunerative .
However cowped is one of #le crops which conpose the nost profitable and

optimum enterprise -nillet/sorghury/cowpec intercrop - for investnent by

17
farners in the area. Forners are aware of the high food value of cowpea
and would produce nore if simple and economic reans of inproving their
yid¢lds were nade knowvn and availcble to theily Such neans could cone in
the forn of a package deal conprising higher yielding ecowpea varieties/ types
acconpanied by sinple and inexpensive but proven crop protection and storage
techgiques,

Most farners in the Navrongo-Bamwku arca are not getting the maximun
possihle returns their rcsource endowmnent could give then. This is because
of over - diversification of crops or crop enterprises leading to nisappli-
cation of resources through (2) under-investrient in the appropriate enter-
prises and (b) investuent in enterprises vhich are relatively unrerunerative,
The choice of nmillet/sorghury/coupea (mixed enterprise) by the majority of the
farners in the area is rational economically although the threshold of invest-
nent for optimun returns is roreoly rooched.

In the Denushibor area cowped is acccrdﬁd the third place afiter cassava,.
and naize in the prograimes of the farmeriZbSltivate it, although if returms
naxinization were the objective“ecowpea (purc crop) should be the best enter-
prise for investment. Cassava and nnize take preccdence over cowped becaudaz
they are the chief staples and reguire little ctiention vhile farners are not
cortain about the crop calander for cowpea and are therefore generally afraid

to invest in the crope.
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APPENDIX TABLE I
. DSTTNKATSD -CUTRUT -OF GOVPRA BY -
RECICNS = 197k
REGION OUTPUT
-~ DISTRICT : - lietric
o Tonnes
WU S
Upper Regiom i. ; 1,750
- Na&rongQ/Bolgatanga b 150
- Bawku ) : . 150
- Other Districts e . 550
Northern Region : - 550"
Brong ihafo : : ‘ 200
Volta Region : 200
Eastern Region - 1 ; 150
ishanti Region - g ‘ 100
Central and Western Regions 8 ool : 1 20
TOTAL GHANA 5 , 2,970,

% Compiled from the Vearious files at Ministry of

Agriculture Regional and Districts Offices.




LPPENDIX TLBLE 2%

= {2 =

NUBER OF GATTLE _ 11ID 1970 & END 1970

NUMBER OF CoTTLE

REGION OF DISTRICT AS AT MID-'70 oS oT EMD. '70
Western Region )

Central Region ) 9000 6’0_00
Ashanti Region )

Eastern region 150,000 167,000
Volta Region 48,000 12,000
Brong ihafo Rgion 13,000 ‘20,000"7
Nothern Region 260,000 182 ,OOO

- Yendi 90,000 '50, 000
- Tamale 72,000 61,000
- Other Areas 98,000 71,000
Upper Region 446,000 486_, 000
- Navrongo-Bolgatanga 92,000 106,000
~ Bavku 79,000 80, 000
- Other Areos 275,000 300,000
TOTLL GHAN. 926,000 903,000

* SOWRCE :

Vol. 1 p.57 DBy Ministry of Agriculturec.

Culled from - Report on. Ghana Sanple Census of _Agriculture 1970




APPENDIX 3

1. Pure Corp,

Cassava
Maize
Cowpea
Tobacco
Yam

0il Palm

2, Two-Crop Mixture

Cessuva/Malze

Cossava /Cow
Cass”’ /Groundnut
Maize/COW

Yam/Cow
Okro/Pepper

3. Three Crop

Mixture

Cas/Maize/Cow
Cass/Maize/Groundnut

Cass/Maize/S'Potatoes

Cass/Cow/G'nt7
Cass/Maize/Okro

Four & lore
Crop Mixture

e

Cass/S'Pot/Cow/G'nt.
Cass/Maize/Cow/Neize
Cass/Maize/Cow/Maize

e B ke —

B -

STS) ECOUNTERED

-/BOR ARFA
No,of Totel Hect? TYPE ~ No,of Total - Hee.
Feims 2eld Farms fAc.
LA 170 (68,8) ! 0kro 2 i2 | 7(6.?
39 105 (42.0) | Sugar Cane b i (1.6).
At 2L . (9.7 ) { Groundnut 2 e 9 (2.0))
N 4i\J\“(WA.4) Pepper —  ~% 2 (0.8)
2 13 ( 5.2) | Shallot 1 .3 (=)
3 66 (26,7) | Sweet 4 3 ( =)
!POuatOL :
125 129 (173.6) | Cass./Tob2 4 1.5 (:-.6)
24 83 (33.6) | Okro/Toma 1 L - (4.6)
L 18  ( 7.3) iMaize/Tob 1 L (1.6)
"3 74 ( 28,7) {Cass/S'Poté 1 3 (1.2)
4 5 ( 2.0) [0ilpalwm/C. 1 L (1.6)
1 8 ( 3.2)
9 52 ( 21.0) |Cass/Tob/Cow -1 L (1.6)
6 W ( 17.8) Tomatoc/Okro/ 0.8 (0.3)
3 23 ( 9.5) G'nu:% rT1O*b/ ) (O 8)
S'Potatoe :
q 12 ( 4.9)
111 5 ( 2.4) iTob/Pepper/
Tomatoe @ 1 3 (1.2)
g Loo( 1.6) 4
1 1 (L)
3 10 ( .f.0) !
1 Ac, = hcreage k, Cow = Cowpea
2, Heet, = Hectare 5. Tob. = Tobacco
‘3. Coss = Cassava 6 I'Pot, = Sweet Potatoes
7. G'mt = Groundnut,




TYPE

1

1. Pure Crop.
Rice
Groundnut
Millet

2.Two-Crop,Mixt.
MiTlet/Cowpea
Millet/Sorghum
Millet/Groundnut
Groundnut/Bambara
Groundnut/Cowpea

3..Three—0rop.

Mixpure
Millet/Sorghum/Co-
wpea

Millet/Groundnut/
Cowpea

Millet/Sorghum/
Groundnut

4. Four-Crop. Mix.
Millet/Sorghum/
Bambara/Cowpea
Millet/Sorghun/
Groundnut/Cowpea

~Wwow

No.
of Farms

i\
N &=

38

5} 2
z

- 7L

APPENDIX 4

Total Acr.

198,.0
26,0
12,

107

12

L.5

10,0

Heect.,

(80,0)
§1o.5)
L‘-e8)

NN AN
O N U
° ° °
ocowFFo
e NS N

( 4.3)
( bok)

{ 1.2

(1.8)
( 4.0).

TYPE

Kenaf
Cotton
Cowpea

Sorghun/ Cowpea
Sorghum/G 'nut
Sorghun/Rice
Groundnut/Rice

Millet/ Sorghum/
Okro

Millet/Maize/
Cowpea

Rice/Maize/
Kenaf

No,
of Barms

2
=
.1

- = A \n

Total
Acr,

(@R N
° L] °
OO O

oW oV
© o o o
OO0

He

[N N

NN

( 9

(0




APPENDIX TABLE 5

-5 -

P.DODU\;J.IOH COSTS PuR ACE

RE OF PURE CROP

ENTERFRISES

(BAVRONGO-BAWKU AREA)

RICE GROUNDIUTS
ENTERPRISE RlceF(1) RioE (2) of
ITEMS/OPERATIONS Input Cost Input Cost ! Input Cost

uD(3) ¢ 1D 4

- Land Preparation - - . - - - -
Tractor/Bullock/Labour - 15.00 - 15,00 - 18.00
- Seeds - 9.00 - 9.00 - 6.00
- Sowing 6 7.20 6 7.20 6 7420
- Fertilizer - L1420 - - - 4420
- Application 2 2,40 - - 2 2,40
- Ist Under Cultivation 8 9,60 8 9.60 8 9.60
- 2nd Under Cultivation 8 9460 8 9460 8 9460
-~ Hervesting 10 12.00 6 7420 9 10.80
TOTAL 34 69,00 28 57.60 53 67.80

1 - F = @ith fertilizer
3

20"‘NF=

Without Fertilizer

MD = Mandays of Labour



o -

LCRE OF PURE CROP LNTERPRISES
JATWKU AREA )
GROUNDNUTS coreeal™®) | yrrrme(1F)
RiceE (2 DY D' F
t Cost | Input Cost Input Cost fInput Cost | Input Cost
£ 1D A 1D ] MD Z MD
15.00 - 18,00 - 18.0 . L4011 2 12,00
9.00 - 6.00 - 6.0 - 10.00 | ~ .50
- - Li-o 20 - - - - - e
- 2 2.4‘0 - L - - - -
9.60 8 9.60 8 9,60 7 8,40} 7 y 8.40
9.60 8 9.60 8 9,60 7 8.40 1 7 8440
720 9 10480 8 9,601 6 7.20 ) 6 7.20
57.601 33 67.80 30 60.00f 26 53,20 | 2L 41430
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PRODUCTION COSTS PoR +CRE OF PURE CROP ENTERPRISES

(WAVRONGO-BAWKU AREA)

e R e

RICE GROUNDNUTS
INTERPRIBE ' F J
ENTERPRIBE RiCOF(’I) RiceNF(2) ont
ITEMS/OPERATIONS Input Cost Input Cost | Input Cost
¥D(3) 7 MD £
- Land Preparation - - - - - -
Trector/Bullock/Labour —~ 15,00 - 15,00 - 18,00
- Seeds - 9,00 - 9.00 - 6.00
- Sowing 6 7.20 6 7.20 6 7.20
- Jertilizer - 1420 - - - L 420
~ Apnlication 2 2.40 - - 2 2,40
- Ist Under Cultivotion 8 960 3 9.60 8 9.60
- 2nd Under Cultivation 8 5.60 8 9.60 8 9.60
~ Hervesting 10 12.00 6 720 9 10.80
TOTAL 3 69.C0 28 57.60) 33 6780
1 - F = With fertilizer
3 - MD = Mandays of Lobour

24= NF = Without Fertilizer
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(DUCTION COSTS PR ACRE OF PURE CROP ENTERPRISES

(HAVRONGO-BAWKU AREA)

e

RICE GROUNDIUTS CO%’W’PEA.( ) MI LLET( )
Rigel " ) Rice™ V&) e’ cp'® -
Cost Input Cost ! Input Cost Input Cost fnput Cost | Input Cost
Z £ 1D Z 1D £ MD J A MD
15.00 - 15.00 - 18.00 - 18.0 - 14,501 2 12,00
2.00 - 9.00 - 6.00 ~ 6.0 - 10,00 | - .50
li-. 20 - b b Li-. 20 » o - Lol - — -
2.40 - -~ 2 2,40 - - - - = -
960 8 9.60 8 9.60 8 9.60] 7. 8.0 | 7 8.40
9460 8 9.60 8 9.60 8 9,60f 7 8.0 | 7 840
12.00 6 7420 9 10.80 8 9,601 6 7.20 | 6 7.20
69400 28 57.601 33 67.80 30 60,00} 26 53420 | 2L 41,30
andays of Labour
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PRODUCTION COST PER ACRE OF COMPOSITE ENTERPRISES

(Navrongo~Bavku Area )

Bt . Cowpea/Millet Grou%dnuts/Cowpea
mnterprise (NF) 1 (F) (NF)
Ttems/Operations Input Cost Input Cost  Input  Cost
MD MD z MD £
- Lond Preparation - - = = = =
Tractor/Bullock/Labour 12 14,40 3 15,60 3 15 .60
Seeds - - - = - -
~ Millet - 40 = = = -
. Sorghurr - - - - - -
Cowpe & - 1.00 - 4,00 - 1,00
Groundnutsg - - - 3,00 - 3,00
Sowing L 4,80 IS 7.20 6 .20
Fertilizer ~ . - 2,80 - -
Application - - & = 2,40 - = -
- 48t Undercultivation 7 8.40 8 9,60 8 9.60
- 2nd Undercultivetion 7 8,40 8 9, 60 8 9. 60
- Hervesting 7 8.0 g 9,60 3 3,60
TOT LT 37 45,80 3% 62,60 28 52,60

1 NF

=51

Without Fertilizer

With Fertilizer,

3 MD ‘= Manday




- APPENDIX 4t -
» TABLE +'4& Continued:

Millet/Sorghury/ Cowﬁe a { NilTet/Groundnut/Cowpea
(F) (vg) (F) (NF)

Input Cost Input - Cost Input Cost Input Cost

MD 4 MD : MD 4 MD

- 12,00 - 12;00 f = ! - - -

1 1320 11 13,20 2 2040 2 20,0

- B - 50 = W - 40

g 50 " 50 - S ” -

- .58 & = 1,50 = , 4.00 - 1,00

- - . - - = 1,00 - 1,00

L 4,80 L 4.80 | L L.80 L 4,80

- 8,40 - ¢ - - ¢ 5,60 - -

L 4,80 - - : 2 2,10 6 -

7 : 8.0 7 8.40 7 8,40 7 8,40

7o B0 . 7. 8o | 7 8o 7. 8.0

8 19,50 8 9,60 8 9.60 8 9,60
TOTAL 34,% 60.10 . 27 46,90 | 30 6.00 28 57.00
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CROP ‘YIELDS (IB) PER ‘ACRE (Kg/HECTARE)IN THE NAVRONGO-B

‘PURE CROP

: ~ COMPOSITE (i
CROP ~ ENTERPRISES m“,ﬁ.
‘ ‘ Millet/Cowpea Cowpea/Groundnut M1llet, S
7 F° g N 7' e | oE
Rice 1260(1415) 720(809) | - - = - =
Groundnut | 900(1011) 520(58k ) - - 200(225) = 3200359) - &% -
Cowpea - 310(348) |- = oo 7079) - | -470(191) - -20(22) - 120(135
Millet - - 950(1067)] - 210(236) | - - 800(899)
Sorghun - - - - - - - 270(303)
P = Enterprise with Fertilizer

= . Enterprise with No Fertilizer




i - —T8-

DS (LB) PER ‘ACRE (Kg/HECTARE)IN THE NAVRONGO-BAVWKU AREA

" COMPOSITE (MIXED) ENTERPRISES

) Cowpea/Groundnut M1llet, Sorghun/Cowpea Millet/Groundnut/Covpea
2 P _ ”I‘?" BT P’ 2
- 200(225) r 320(359) - - 600( 674) 540(607)
{79} - | ~~470(194) ----20(22) 1200135 120(135) 170(191) 70(79)
236) - = -~ 800(899) 570(640) 120(472) 250(281)
" - '- 270(303) 340(382) % -

B
-




- -

LPPENDIX # :
TABLE 8 OPERATIONS COSTS OF & RETURNS FROM ENTERPRISES PER ACRE

(N@vrongo—B&aku Ared

- - 4iv. Total Labour | Av., Total Production | Av. Total Value

ENTERPRISES : , Used‘(Kandays) : Cost & of paid Inputs £
_ [ R | B c

Millet i‘"ﬁﬂ | } 2l | 41,30 -

Cowpea NF - :- 26 53.20

Rice F* ER R 3l ' 69.00

Rice NF ¢ - 28 1 62.&0

Groundnut F ki T35 67.80

Groundnut NFi S e ‘ 60.00

Cowpea/Millet NF ' 37 15,80

Cowpea/Groundnut F - E © 35 62,60

Cowpeq/Groundnut NF 28 52.60

Hill/Ser/Covpea F - ] C o3 60.10 o "1;;.z+o

11411/Sox/Cowpea NF * | - 27 46,90 0

11i11/6 2 rut/Covpea F- | 30 65.00

11111/G *dnut/Covpea NP 28 57.00

¥cont'd on next page

“INF Without Pertilizer . #8p shed - Sopghum
#*2F  Vith Fertiliger *G'dnut = Groundnut

*HE11 = Millet




APPENDIX
TLBLE Continued
- : - G\
Total Non-Labour! Gross Net Return to one
D E F .. Labour.
E=D
==

Millet NF! 12,50 108,00 66.70 3.98
Cowpea NF 12,00 56,25 3.05 1.7C
Rice F° 28,20 126,00 57.00 2.87
Rice NF 21,00 72,00 9.60
Groundnut F 28,20 50,00 7.80 0,69
Groundnut NF 21,00 30,00 -30,00 0,20
Cowpea/Millet NF 1,40 32,00 -13,80 0,82
Cowpea/Groundnut F 21.80 66,90 1,30 428 ..
Cowpea/Groundnut NF ’ 19,00 22,70 | -29.90 0.13
Millet/Sorghum/Cowpea F 22,90 133,30 7%.20 3,56
Mi1let/Sorghun/Cowpea NP 14450 113,50 66. 60 3,66
Millet/Groundnut/Cowpea F 29,00 99,90 34,90 1.55
Millet/Groundnut/Cowpea NF 23,40 66.90 9,90 1.33

# 4 NF "ithout TFertilizer

%9 P Vith Fertilizer.




APPENDIX B
TARIE O RESOURCE INPUT /ND PER AQgE PRODUCTION
e lCOSTS'OF PURE CROP ENTERPRISES
(Denu-Abor Area)’
. CASSAVA MAIZE - COWPEA GROUNDNUT | TOBACCO
Enterprise \ —
Operation Iﬁggur Cbst""Lbﬁghr Cost Lgﬁgur Cost Laggur Cost L&BoUr Cost
. %
Land : 219.&0
Preparation 12 15,60 11 14,30} 12 15.60] 12 15,60} 5 \.6,50
Seed - 3,50 - 2,0} - 3.751 - 6,00} - 12,00
Sowing L 5.20 | L 5.20| 6 7.80] 10 13,00 8 10,40
Fertilizer (bags) - - - - - - - - - A:‘.ﬁé.oo
Fertilizer = - - - - - - - 5 6450
Application
18t wder 9 1.0 7 9.10| 9  11.70] 8 10..0f 5  6.50
Cultivation ’ ’ : : | .
2nd under .
Cultivation 9 14,70 - = - - 8 10.,40] 5 6,50
3rd under ’
Cultivation 10 i 5 /0. - - - - - - - -
Harvesting 9 11.70| 5  6.50| 15 19.50| 12 15,600 -27 35,90
Total 53 T2.40 | 27 37.80| 42 58.35] 50  71.00| 55 114,90
= Manday

- Cost of traétor Serv
. and Ridging.

ices -~ Ploghing, Harrowing
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APPENDIX
IABLE 40 RESOURCE_INPUT AND PER ACRE PRODUCTION
COST OF MIXED CROP ENTERPRISES
(Denu=Abor Area)
Caégava/ Caés&vé/"””‘Caéédﬁ&/Maize/ Caséava/Maize/
Mai ze ~ Cowpea . .- . Cowpea Groundnut
Enterprise —— ot i : - :
.bébefatiohs - Labour Cost |Labour Cost |Labour Cost | Labour Cost
) ) mp* £ (MO £ ¥ £ MD £
y e e
. . .l it e ORI g‘ o o
Land Preparation 13 16,90 13 16.9Q 13 16,90 | 13 16,90
Maize | . (e : A . , .
Seeds (ibs) - 2,00 | - - ! - 1,60 16 1,30
Harvesting - 6 7.80 | - - 4 2,20 : 5 6.50
Cassava .
Sticks - 1.50 | - 1.50 | - 2,00 - 2,00
Plenting 1 4 5,20 1.3 3.90 | L 5.20 ' L 5420
Harvesting 6 7.80. L 5.L0 1 5 £,50 ! 2 2.60
Cowpeas
Seeds, (1bs) - - 6 1,56 3 0,80 - -
Sowing - - 13 3.901 2 2,60 = =
Harvesting - - 10 13,001} 3 3.90 - -
Groundnuts
- . ! : . i . - A ; E F-
Seeds (1bs) - - - - fg - - : 1 2,00
D T . v = e o | : o g - g , e i
- Sowing - = = = ] - P2 2. 60
. .Harvesting - == o et ot - Lok 5.20
: ’ :
1st under Gultivation 9 11,704 8 10,40 ¢ 7 9.10 6 7.80
2nd " " 9 11,70} 8 10,501 7 9.10 6 7.80
3ra " " 9 11.70{ 8 10,40 t 7 9.10 6 7.80
Total © 8150 | 57 77.16| 55 7390 | 50 7.3

*MD - Manday
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CROP YIELDS PER ALCRE IN DENU-ABOR AREA

CROPS

i

Pure Crop
Enterprises

-
o’
n

S S

(long tong)

Cassava/ ?' Cassava/

Cassava
laize
Cowgoas . -«
Groundnut§

Tobacco

I T L ST

ot

720
480
600

202

L A

7565

i

(3.38),

- (0.32)

TR e sl o mas

8 R L AR AR A0 0 L ot S S AT TR e s oo s s 5 I TR A 1

Yields
liixed Crop Enterprises

A A M e e Bl B M 1 L ann S BRI ——

, -g»yCassai?/-~ wa | Cassava/
Maize (long ! .Cowpea,  (long 5 Cowpea/. (léng i Meize (long
1bs ., ton) | 1bs ton) -t Madze 1bs ton) 1bs ton)
u :
g !
b

"

f

i L N S PP

i

3275 (1.46)
672 (0.30)

21,92 (1.11) | L4272 (1.91) { 1780 (0.79)

L
g
| 144 : 1,32 (0.19)

i
(b.gj)’ j - T 200 (0.09) g 100 SN I
(Of2%), - - o T R § o 1 20 (0,09)
(0.09) | - P - f - ' } )
. .




APPENDIX _ _
TABLE 1%_ - SUMMARY OF PER ACRE OPERATION COSTS
/ND RETURNS FROM ENTERPRISES
(Denu~Abor Area) .
Labour Tofal Labour Total Gross Gross Return
. Require- | Operation | Cost as | Non- - | (Output) Margin to
BirerprLaes ment in | Cost % of Labour | Revenue Labour/’
Mendays otal Cost _ , Manday
g |5 / 4 y ’
Cassave 53 72,40 95 3.50 170,00 97.60 3k
Maize 27 37.80 . 9% 2,70 54,00 16,20 130
Cowpea 42 58,35 9 3.75 146,40 88,05 3.40
Groundnuts - 50 71.00 91 6.00 138,00 67.00 2,6l
Tobacco 55 114..90 60 46,00 202,00 87,10 2,84
Cassava/Maize 60 81,50 .96 - 3,50 126,80 45.30 2,06
Cassava/Cowpe_a 57 77.16 96 3,06 117.00 39, 8L 2,00
Cassava/Maize/| 55 75.00 95 3,50 137.90 | 62,90 2,40
Cowpea . ;
tmemni/iaieal' | B 70.30 92 5.30 | 120,00 | 29.70 | 2.29
Groundnut _ :
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APPENDIX TABIE13 PER ACRE NONTHLY LABOUR RECUIREITZNT OF
ENTERPRISES ~ NAVRONGO - BATKU AREA

T e | JAN. FEB MR, “APRI_,L MAY | JUNB, JULY, JOC, SEPT. | OCT, NOY, .. DEC. TOTAL

1d12eti e o o 0 L. qie b o |lo 13 o 20,

= CompodF » 7' SR - I« QR e B Ty 0 7 6 0 26

 RicoF2 . 0" ©@ D5 0 0% a0 i Bokn B mmafecdeck, 1 12 50 W

- Growndmt® [0 0 0 0 M. 2 0i ¢ o {7 10 o 33

- GroundnutNF _ o 0 o 0 4 0 'O 0 M»o 7 | 9 - S 30

Cowpe&/MilletNF D . o -0 0 0 6 10 7 d V:Q 5 =g -O e 37

Cowpea/GroundnutF ‘ 4 | 0 0 ) uO 6 13 0 0 ) .6””*““6 6 6. : ‘35

Cowpea/GrounanutiF 4 0 0 © 0 6 1 0 0 u 0 B . 3 0 | é8

Mi11er/Sorghun/Cospeal WD e g g A e R SRR 34
"Millet/Sqrghum/CowpégEF' d‘ o 0 0 1 A 7 0 O'IifrwB""‘m";”‘ . {3 - mm,wwé%mmm.m

Millet/Sorghum/Groundmit? | o o 0 2 6. 1.0, ©BF 59 5 -z .o 35

| 'Minet/sorghum/croﬁndnuﬁNF 0 o =z 2 " 7 0 0 0 2 13 0 28

#“NF = Without Fertilizer

I

*2F = With Fertilizer.
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APPENDIZ T4BLE li ~ ORIGINAL PROBLEM MATRIL/SIMPLEX TiBLELU

— s S o : -
Enter- Resource ! ‘ i 3 i e e ‘
prise = of Eater- ay] June{July|Oct Nod K| LN WF F () RN (P F
Non- prise L { L 'L j5| n{" | £ | £ z 2 £ £
Zero Level P, i : = ' ' =
Tevel I REI A 61 P71 Fey Fo | Fio [P | Fa2 | Pu3
S IS § : . - 5 —
Z~C VB B (£ VBB (BB | -£3.99 £3.00 £5THP ~9.60 +7.80 +28.8
May L 207 1 o) 0o Jojo A 6 5 5 {8 Ji
June L 198 J4 1 0 ojovgo o 7 7 9 7 14 12
July L 207 gl £ 11 0jo lo{o g J| 2 2 2 2
Oct L 207 HY g 1 # 110 jo {oO B 7 6 6 12 11
. Nove L 2427 ] i ' 4 g11 1o to 13 6 42 8 2 2
WK 8608 g B 18 18 11 [0 | g3 E53.28 £69.88 6204 £67.60 f62.10
LN 1647 Acres gL 8 (8 1818 18 11 1+ iy 1 4 ’ ’
{ o . T ] ,
KEY: M = Millet; C = Cowpea; R. = Rice; .G = Grpundnut NP (Wit
LN = ZLand

*Vary WK Working Capital to £156; ;z,‘zoo.oo.j L3P 8; Esc0.; - £S0f; & f



~56—
ggujfiv ORIGINAL PROBIEM MATRIL/SIMPLEX TaBLELU
K i LNi i cNF R(ﬁ) o] G(F)‘ oL o/u : cG(F) CG(NF) MSC(F) MG ¥ MGCSFg Vereadd
S S S ST N £ £ E L E | £ £ £ 1 K 4

6| F7l Fs | Fe P10 | Py P12 P3P | Fis 1P a7 | Pas | Pag | Pag
? zf -£3.99 ~£3.05 £51.08 9.6 +7.80 +28.67 +13/;8%‘~4,,3/q +29.981~73. 28] ~66.68} ~34..90| ~9.9¢
) 0| & 6 5 5 £ g | @ 6§ | 6 8 L 6 N
) 10 7 E . 9 ‘; 7 SR T 12 | 10 13 » 11 e 7 7 7
Elos gt bl 1 a2 e 21 2 T 4 s s y
10 g 7 6 ) 6 12 11 5 1% 8 2 2 f o 2
|0 53 ; i 12 8 2 2 9 6 LI 15, $ .13 13

O} BU1230 £53. 28 K698 6218 £67.60 £62.081 5. 68 162, 6] £52. 68 \#60. 1810698 |65 . 42| 57 48

1 9 4 1 oE 1 1 1 IR AT ' 1

' ] . ! 2

Cowpea; R, = Rice; .G = Groundnut NP (Without Fertilizer; . F = With fertilizer

o 1585 £200.005 L5 Esoo.s  KABs & SIS f |
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LPPENDIX T.BLE 15 PER ..CRE MONTHLY L.BOUR RESUIREMANTS OF CROP ENTWRE
DINU~.30R _:iRiA

Month
Enterprise | JAN FED MR APR. HaAY  JUNE | JULY  AUG
Cassava 6 6 2 8 11 1 y) 9
Maize 6 5 2 2 3 L Jol 5
Cowpea 6 6 6 Jo i) 9 -~ £ 15
Groundmut g 6 6 10 8 4 8 12
Tobacco - # g 5 ] L9 5 17
Cassava/liaize Jo} 7 8 8 8 5 2 L
Cassava/Cowpea : g 7 8 8 10 0 5 9
Cassave/Naize/Cowpea i) 6 10 5 7 76 2 5
Cassave/Maize/Groundnut | 7 6 6 8 2 5 6
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! ..CRi MONTHLY L.BOUR REJUIREMENTS OF CROP ENTGRPRISES
DENU=..30R :iRuA

PeD MR APR HAY JUNE JULY LUG. SEPT oCT NOV DEC TOT:.L
6 2 8 11 1 J) 9 7} i J) 10 53
5 2 2 3 L o 5 Jo £ yi 4 27
6 6 yo g 9 /] 15 g # 4 g 42
6 6 10 8 p 8 12 Ji i 7 i 50
g 5 ) L9 5 17 15 J g g 55
7 3 8 8 5 2 L 9 B 2 7 60
7 6 8 10 0 5° 9 4 ¢ // 8 57
6 10 5 7 76 2 . 5 7 I/ ¥ 7 55
7 6 6 g8 2 5¢ 6 L J # 6 50
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APPENNIY. TARLE 16 ORIGINAL PROBLEM MATRIX/SINPLEX TABLEAU
(For Optimur Enterprise Mix Denu-Abor Aree)
Enterprise Resource DISPOSAL ACTIVITIES | REAT
of Enterprise | P1 | P2 | P3| Pk | F5 | P6 iP7 | P8 { DP9 P10} Pi1 | P12
Non Zero Level Feb, {Mar. {iprd Moy {lug. }Sept.| . § . . oo P
Tevel T I ; L g L T i gVHx 3 N CA M % Cco g G
PR EE A I A IV AN R R
Z -G g g 18 a g S0 b m97.0 | 16,28 1 -88.05 {674
~ P ! = :
JETE e _.,,_,.,_ "i’"'“' : ; o _,_f.,. .},_._,,,,. E‘“-‘M’, ' § . ; pao— '[ i i x{;,,,.. P —
Feb. L 120 MDS 1 g 181 3 leg {8 §£5 g6 5 1 6 | 6
o~ <o o om SE. SR SO ' : " WS _.A‘.,, PU—
March L 432 ™ g 11 (8618 |dg 186 18 ' ¢ 2 2 6 6
I ‘ . b
April L 132 " g 146 Vi g 186 |8 I8 % 8 2 J 5
May L 126 " e (2 1811 18 |8 £ g1 11 3 g 5
fugust L 126 " g g8 18| 8 |1 |8 |4 4} 9 5 15 8
September L 132 " g {8 (81 8 |F 11 If o} 4 g 4 12
e S - PSSRSO NI S e ——
VK £400.00 g |8 |81 6 18 18 |1 g R.uB| 37.88| 56.35| 71.8
Land 11.6 Zcres ! Z 4} [ [} [} Jof B 1 1 1 | 4
1 )
KEY: - .
CA = Ceassava G = Groundnut
1 = Maize T0 = Tobacco
C0 = Cowpea = Working Capital
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PROBLEM MATRIX/SINPLEX TABLEAU

mm Enterprise Mix Denu-Abor Area)

STIVITIES | REAL ACTIVITIES ,‘
D5 | P6 {P7 | P8 | P9 P10 | Pt § P12 | PI3 ) Py P15 | P16 PV
.[;._152‘, Se t,-‘ : = _ 1 3 R t o -
PPl b foca 1 o | co | e | 10 I Ca/k | Ca/co CA/M/CO | Cau/G
S S - S— — . . 3
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