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~U1U;JARY

Therela t.ive pos i.t.ion of cowpea in farmers I pr-o gremraes in the Navr-ongo-«

Bawkuand Denu-Ab.or areas in the Upper Region and Volta Region of Ghana

respectively ha.s been investigated.

I'.bst farmers in :the· Navrortgo-Bawkuarea engage _ in arable as well as'

livestock production in a comp'Li.raente.ry relationship while' in the Dehu-i\.bor

area livestock production is relatively uninportant. Several crops are pro-

duced in both areas and tho system of intercropping which prevails has made

it possible for several enterprises to occur. The following enterprises

however stand out as the Dost COmDonor popular in the two areas:- Navrongo-

Banku area - millet; rice; groundnut (as pure crops); millet/cowpea; Cowpea/

groundnut; Llillet/ sor ghuo/ cowpea and mille t/ groundnut/ cowpea (as mixed

enterprises). In the Denu-Abor area, cassava; maize; cowpea; groundnut,

tobacco (as pure crops) cassava/naize; cassava/cowpea; cassava/naize/cowpea

and cassava/maize/troundnut are the nost CODDonenterprises.

According to the f'ar-ne r s I own ratings, cowpea is ,their 4th and ;3rd raost

Lraporvtarrt crops in the Navrongo-Bawku and Denu-e.bo.r area respectively.

However, in terms of its contribution to farners total annual output froLi

crop production cowpea was found to rank 5th in the Navrongo-Bawkuand 3rd in

the Denu-Abor- area while in terns of cash receipts or farmers I cash Lncomcs

from crop production, cowpeaIs contribution was found to be the 3rd largest

in both survey areas.

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

cul ti vate cowpea

for good yields.

and they would produce ncr-s cowpea if there wer-e assurances

In the present circumstances of the farmers, cowpea as 11



pure crop is not a profitable errcer-pr-Lse in the Navr-origo-Bawku area although
t-c"'lsh tMQ

when produced as an intercrop Ylith millet and sorghum, the three s!if; l!!. the

optimum enterprise (among the popular ones) for investment.

In the Denu-bbor area cowpea (pure crop) is the ~ optiillULlenterprise

for investment by the f'ar-ner-s however where lci.ugust l::::.cur. is seriously

lirni tie d, cassava (pure crop) should take precedence. over CC\-il~ct,.



CP.•~ER I

INTRODUCTION

1. Probletl;

Ghana produces about 30,500 netr-Lc tonnes of cowpea annue.Lly (10).

However as a result pr-LnoLpaLly of insect danage , 20-30 percent of this

becones unava.il.abLe for hunan eonsuraptLon, In addition to toto.l donestd,c

production an estiDo.ted 1000 Detric tonnes of the produce enter the

country every yenr froD·the neighbouring countries especially Togo o.nd

Upper VoLta , It is therefore eati natied t.hat about 6.0 - 6.8 Lbs , or

13-15kg of corrpoc is potentially available for' consuript i.on per capi ta per

annun in Gho.nnfor those aged one yenr and above. This cOL1pD.res\lith the

FAa es tiI.1ated consuuptii.on rate of 4-0gDper day per person for Africa

South of Sahara (2)'

It is the opinion of nany people that cowpea should assune nor-e

Lrapor-tance in the diets of large sections of the popula tion in Dany 10'\7

incoDe countries. ·This opinion is based largely upo~ the fact of low or

inadequate protein intake by the Dajori~ of the peoples in these

countries and the existence in these countries of the potentio.ls for

increased production of the crop. In the case of Ghana the very frequent

pressures on the supplies of the preferred pr'o t.etirr-eour-ces neat and fish -

eDpmsise the need to exploit other sources. COHpeais high in

digestible protein (~) and is one protein source which is already well

known to a large section of the popula tion and wh.i.ch can be produced

locally, chec.p.ly and at ver<J short intervals. However any canpa.ign to

prcno te increased consunpt.Lon of cowpea would nost certainly raise the

econoni,c status of the crop vis-a-vis the others. Such a canpai.gn should

be based on a sound kriow.Led ge of the present production and ccnsunptd.on

trends; the potentials for, and the bottleneck of increased outl~t.

In addition
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farmers I a+b i tudas -[;OI'I'Cl1""lstho crop should also be well known.

2. 0llict~ ve s :

It has bcon observed. in a reconnaissance study of cowpea production

and barketing .i~..,
.l._l. ('li2.11athat although th~ crop is cultivated throu;:;hout

the country i' is cuLt i.vat.ed aImost entirely as a subsidiary crop (.!9).

This however, docs Eat rive 2 pr-cci so definition of it3 relationship wi th

other crops. L'~}O )l'c:~cnt study is therefore aimed at f'ind i ng the r-eLat i.vo

inportance of CO;'1:)(;:", 'L:1 the pr-ogr-ammeof farmers. N:ore specifically the

study would a sse S::;:';'-'8 cc.npe t i.tive position of cowpea in f'arrne r-s I overall

crop production ~)ro r.::-,~Tv::;. Other objectives of the study are t >-

i. To irlentify tho bottlenecks in cowpea production;

ii. To assess f'ar-ro r-s I rio't.Lvzrt Lon (if any) for increased

production of the crop and

iii. To evolve an optimum enterprise nix including cowpea

(if poss ible) Ilhich wouLd enable

f£,rr,ers to maxi.mdse their returns.

3. Methodolo..G:i:

Since it ..:a~)a,ecided to carry out an in-depth study of the subject:

only hiO areas in Ghana wer-e selected f'orv t.he study. The selection of

these areas was bcsed 0,"- total annual output of the crop, for oxanpLo the

Navr-origo=Bawku ar-cr.s \';~S chosen for the study becausc it is the most noted

area for cowpea production in the Upper Region whf.ch rprcduce s tho largest

tonnage of cowpea in G~l:.'na (s8e Appendix Table r), Volta Region is the

third largest producer' of cowpea af't.er Upper and Northern Regions.D csi.dos

it is believed that t~10 lr:.re::est number of cowpea var-Lot.Les is Crmtn in this
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Rec;ion Vol to. Reeion "as therefore chosen a s the second

He~;ion wi t.h the survey beLn conducted in Denu-I-~;)our8.re[, because it is

'(;he foremost area in the B,e"ion for cowpeas (A:_~)pendix'I'ab I e 1.). 'I'he

.ai.Les or 801 Sq. l(L1. and thcy ar-e shov.n by :':Ic:'lls2:~ and 2Dv:hi18 !:lap 1

LD.icates their position in Ghana,

o

:J!'iolcl surveys in the U!~)perRo~ion ',;er8 C[>:~:ciodout f'r-on "l.uGust to

~TovG~1ber197L~ uhile those in the Volt.:1 Re~;iol1'"err,) sto.rted in Late

SepteDber and ended in Latc l-oveubcr , 'In the l"av.con,:;0-3a\iku area (Hap::/j

o..cotal of 18~';'illaGos ,/o:;:'er-andonIy sel ected over tl18,;hole area ,!hiIe

every villac;o in the Denu-cibour ar-ea (Llap S vas vi si tcu. To obtac n a

Sc..iipLe of fc..rDers, every ville.:;e divided :into blocks of houS8s \.;ith every

t.hir-d house \,'ithin a block bei.n; selected f'oz' a visit. One farner,'

ovner=-oper-ator of a hol di n, Hithin tho house ..c.s then chosen for ari

.i.rrcer-vi.ei, u si.n., a set of ques+i.one.i.r-e, In addition -[;(J the questionnaire

'cne fa-l'ms of ten per cent of the f'ar-mcr-s thus selected ,,fere visited to

assess cr-op a,creQi;es and plant P?pul,,;tion and to obser-ve the execution of'
f'a,'Y'M.:Ll;' ,...

$Of»e. at' Li.e~perntions. On t.hc whoLe 253 arid 50 f'ar-ner-s wer-e stkdie..cl in•...
the Denu-cibor- .ind Navr-on.jo-Bauku ar-e.rs r-e.spcct.i.vcIy, ~'io\-/everthis report

is b ,;,sed on the ana.ly si s of the responses i~iven by :190 and L~7 farmers

from the Denu-Ab or- and No,vron,:;o-Dmikuareas respectively.

5. Defini tions:
~~,""",""''''' ...,."....•-...",_.;r_~;.-"",,-_

FarnGr s in Navron;,;o-13udru ar-ea had very .ood Ldca about the extent,

ext.erisa.on vor'ker s , 'I'hi.s ';:::'..3 however- not tho ~,)cner2.l si tua.t.Lon Hith

f::'..rmers in the Denu-cibor' area. Fnrners in 'che latter CTca measured the

_A"_rca._.....".,,.,~..;:.~~::- __·~,:.-:<::&-~., ••"::•..':.:=-u- ••......•..••!~.~ .••,=~"t'"~: •••. "'::O' •• .L..~__':;•.~,;~, "':JIt.~_=-=.""'"""'"~ .• ~..-.:---=-=--
1 F0.::"3~JIJ..J... Co; ·:·7~-:,:!..c.,:·..tio.1l .,i-~:::. ·C:l.(] ~\~:;L;_U·'~:. "\"C Di.t.1I8C'C::;:~:'

",(4'
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The same observation Has made by :Ste9kJ~_J~ __1&.. ) in the~.., ..-.-" "", -_.... . ~

Avatime area. Each household pos..~_eBs..egj:ts.!inJn-r.-op.e-~....--'rheae

ropes were measured ~y -t.he armts length arid therefore varied
\,-: . '

slightly from household to: household. The ropes encountered

varied from 5 to 8 yards <4.6 - 7;], metres}

yards (5.4 metres). The square of 5 - 8 of

and 'aver-aged 6'
lJut .

theselnormally 6

( lengths. square) were t.aken.ias one acre by the' farmers:'" although

that in. actual fact· worked out to be 0.7 acre. This has been

taken into account t.hr oughout the report C,il2. conversion

made where necessary .

..-- .."' --.-., .•....~-, - ~. -_ ..,- .....•.... __ ._ ...•.. '- ....

- -"..- ..--"" --------",,_.,,_ .._. .,-_.__ .......• ".:- " .
, .. .. .:.~ "";

1. ". 'i .. ,,; ". ;. \ .'" "......--" -.-_ ,,---_ + _ _-_ - .." . .... _'"" 1 " . ""j"'"

,
. f

........"1 -··
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CHAPTER II
FACTOR RESOURCES FOR FARMING

1. Available Land Resources
Land as .« factor-of pr-oduc t ion, has O.f'tenbeen b l.amed

for being a large contributqrto the low 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 theexte.nt of land available to the farmers
studied and to investigate the nature of the constraints, if
any, imposed by land on their farming operations. TRble 1
gives the data on the land possessed by the farmers.

TABLE 1 LAND AVAILABILITY TO & UTILIZATION BY FARMERS - 1974

Land Utilised per farmer
% of total available
land/farmer
Average Annual Rent/Acrel
Hectare of land

Navrongo-Bawku Area
Acre s (He ct ar-c s)

3-60 (1.2-L~.3)

Denu-Abor Area
Acres (Hectares)

Range of land available
to the farmers

1-100 (0.4-40.5)

Average available Land/
Fa.rmer 16.7 (6.8) 11 .6 (4.7)

12.2 (4.9) 5.6 (2.3

73% 48%
~

¢10.32 (¢25.50)
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The size of farming land immediately available1 to the

farmers varied quite considerably with the variation being

greater among the farmers in the Havrongo-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 (4. 7 hectares) in the Denu-Abor area (seeTRb Lo 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 hav'Lng 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 tha.n their counterparts in the

Denu-Abor area. For example farmers in the Navrongo-Bawku

area 'Here estimated to have used 73 percent of the land imrne-

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 1974

season was estimated at 12.2 and 5.6 acres (4.9 and 2.3 hectares)

per farmer in the Navrongo-Bawku and Denu-Aqor areas respec-

tively2. The rest of the available land in both areas was

under fallow.

1 Land which the farmers 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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'I'ho data in 'I'r.bLe 1, suggo s t that subject to some other

factors .thanli:md, farmers in the Havrongo-Bo.wku and Dcnu-z.b or

o.reas CQuld have expended thoir crop holdings by 0. totR.l of

27 and 52 porcont respoctively if they adopted settled farminG

rm d its c.oncom itan t practices, HO\-JOverin the pr-e sorrt circum-

stancos where tho farmers in tho two areas, especially those

in the Denu-tbor area, oporato the land rotation system, it cnn ••

not be said th~t the farmers have adequato land becouse they

utilized only 48 uercent of what is availnThlo to them. This is

becauso assuming the same sco.le of oper~tion every yenr,the

un-utilizqd land in 1974 would bo cultivnted in 1975 cmd again

in 1977 allowing only ono yoar fallow period. Without tho
applicntionof f'o rt.L'lLzer- :)rmnnur o this l<..ndwr:J)ul0.·certainly

not have rega Lne d its fertility and since short faLLow periods

ar-e known to be ro sponsible f:w very 10"'[ yieldS of crops under

Land rotation systems (..11 ) 9 it con bo said that there is

some amount of land shortuge at least in the Denu-Ab or 'nrea

and that this is n contributory factor to the low yields of

crops .in the ar-e a ,

is savanna gr~ss which is ensily cleared even by burining;
bu LLo ck ploughing is common while the popu Lar' crops of
millet <..ndsorghum usuCllly encourn.ge the cultivation of lnrge
ncrenges of land. The situn.tion in the Denu=Ab or- ar ea is'
very different, The vegetation is savarmn wo odLandrcf'nr-mcn.s
clear the Lnrid v-riththe hoe nrid cut Lass wh i Le cnssnvn , the
most pr-e dorn inan t crop in the nro[',is relatively more difficult
to hnndle hence fn.rmers' inability to cultivate larger
acreages.
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T,'l Y'I" Tonur G

Regarding land tenuro9 all the farmors studied in tho

Navrongo-Bawku area opora ted freehold fam:i.lylands. Howe vo r

two farmers operated rented land in addition to the family lands.

In one of the two cases tho rent was settled my means of kind-

payment of ono bag of paddy rice? 180 lbs. (82 kg) per annum

for, all the 14 acres (5.7 hectaros) acquired. In tho other case

thore was a cash paymont of t20.00 per annum for 11 acres (4.5
hectares). Acquisition of land for farming by the farmers

appoared fairly easy as most of them indicated that they could

obtain additional land whon necessary although they did not

consider the issue a pressing one at the time of the survoy.

In tho Denu-Abor area the story was slightly different. Out of

the 190 farmers in the sample, 161 or 85 percent operatod on

freehold while the ~emaining 29 farmers rented land. The tenancy

for 10 of those was the share cropping of the, Abusa type - the

land owner taking a third of the output from tho land. The

remaining 19 farmers paid annual cash rents ranging from t5.00
" -

to t17.00 per acre and averaging ¢10.32 per acro or t25.50 per

hectare. The impression obtained wa s that land acquisition in

the Denu-Abor area was more difficult than it was in the

Navrongo-Bawlru area.

2. Labour'
a

Apart from land, labour can also imposeLserious constraint

on production expansion in traditional agriculture. It is often
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ar guod that in tracii t ional (l'ural) 0conomi ca dis guisod un-

empLoymonf oxists and that; Lat-our is often avai Lab Le provided

there is tho purchasing p01--TOr to pay -for the ser-vi ce e , The

fact is howovor that within the contoxt of a village whoro evory

individual is potontially not lallcile88 and Hhero agricultural

activities tond to oxhibit groat poriodicity, labour' could he a
us ad ho.th fani1y and h.i.ccd Labouaz although tho incicloncG of :farner's
serious constraint. In the two survey ar-ca s , most farmers' L
relying solely on family Lao our- wa s lossor in tho Donu-Abor ar oa

than in the Navr orrgo=Bawku ar ca . The absolute amounts of labour

requiremont by tho various crop ontorpris08 aro discus sod lator

in chaptor VI of this pap~r.

3. Capital

In a strict s oria o !J capital ;:'efOUl'COSunc d in agricultural

production includo fapm implomonts/oquipmont:- hoos,cutlassos,

baskots, farm machLnor y (JL:o t.r-a ot.or F; ot c.) and tho stock of

seods and animals (ospon::,ally >-';;103ekept asol'ooding stock).

Table 2 givos tho ito~s of capital oquipment possessod by tho

farmors studied in the Navr ongo=Bawku ar-o a , Corresponding data

wero not obtainod frlil.J ~'armers i~l .'~:lU :Conu-AlJor- to oriab Lo any

comparisons. Howover tho hoc s , eutlao8es and baskots ar-c widoly

usod in both aroas. The most i~torostins thing howoveris the

use of bullocks for land pr-oparac f.on i).~7 lfl~"-nyof tho farmors in

the Navr ong o-Bawku aroa. It was octLmat:;d that overy farm

family possossod an averago of two L~J,lock~ tho rango boing from

o to 10 bullocks per ful'm family (soo Table 2).
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The size of working capital available to the farmers for their

farming operations could not be assessed. How-ever it must be

mentionod that none of tho farmers studied in both areas had
although

an access toa source of institutional credit!,. :Dt was common

for thoD to use the proceeds from other entorprisos (e.g.

poultry &. livestock) to f'Lnarrc'o their cropping activities and

vice versa.

TABLE 2 CAPITAL EQUIPMEIJTPOSSESSED BY PARNERS - NAVRONGO-
BA1\TKUAREA

Total
Name Av. No. Average Original Current

Per Farmer Age Value ¢ Value ¢

Hoe 9 11 months 9.00 3.00
11

.,.

Cutlass 4 13 4.00 2.00
Axes .. :0 - - -
Baskets 12 12 " 19.00 . 0.00
Bullocks 2 12 " 400.00: 400.00 ,

-
Tractors - - - -

f'j. ..... ,
"

Knives 10 - 4.00 Ii'. Qg
_. . ~.,

: ' .

Total - - 436 418.00
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CHAPTER III
FAR1.fINGENTERPRISES

1. Animal Production
The Upper Region of Ghana espocially the Bawku-Navrongo

(tho area of the survey) is noted for livestock production.
Dnta obtained from the 1970 Agricultural Census of Ghana indicated
that about 54 percent of the total cattle population of Ghana
occurred in the Upper Region Hith tho Navrongo-Bawku area alono

. - (soo .App~n~ix._.~.able2)
pr oduc.Lng D. go.od-21.% (Jr- this (54~)((~)) [Ffesul ts of tho same
census also showed that 69 porcont of farm holders in the

. ~..- .

Navrongo-Bawku area wor-e owners of cattle and that the average
sizo of a herd in the Bawku sub-district was about 7 animals

,
Shoep, goats and poultry were also revealed to be

. .'~- ... -" ..

important in the;D.rea (12 ). This shows that animal, espe-
I

cially livestock: production, is an importaJ;t enterprise of the
people. Host farmers in tho Navrongo-B8.vrku survey area W0re

\ \

found to combine arable farming with livestock production for
I

the mutual benefit of both enterprises. 'I'he system of livestock
production W'QS tho extensive one with boys between the ages of

~~.- •.... ~.---
10-13 yearo-s-1Y6ingleft fo--a tte~d-t-o-th; her:d-~-~hilo the adu Lts
concentrated on c;rop pr oduc t Lon,__.__Tho._.lill.cs'tock--was..-uauaLky

._. _ ow. ~ ,'. - - • " ••••••

kraaled amd their droppings used as manure for the farm lands
(particularly the compound farms). The aninals in turn fed on
the crop residues - the stalks of the sorghum and millet, and
the vines of the groundnuts and cOHpeas after harvesting.
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Table.3 gives ~hQ stock position' of the far~ers studied in

the sample - in the Navr-ongo/Bawku var ca at the t ime of the survey.

TABLE 3 STOCKOF ANINALSANDSALES PER FARMER
IN THE NAVRONGO!BAI-lKUAREA

..
Av. No. Av. No. of Gross income

Nnmo No. of % of tho Possossed Animals derived from
Far~1ers s amp Lo by F'ar-mo r Sold/Year ,1mimals/yoar

, '

Cattle 21 70 7 0.76 j1106.00

Shoe},) 14 46 6 0.57 9.00
G02tS 14 46 8 2.00 14.00

Poultry 18 60 30 . .___.Q • .0a . '.. ...•

5·40' .-.-~~-.'.. ~..-' .. -
... .._ ..--.-

.... -. ~.. '

--....--_ ... . .....•....- "" .' ,. '-1'
i I

In 2:11 21-or--j70 'percorit',~-~~,-th'e- farmers in i:the sarnp,lQ posse~sod,' ....
j I i \

herds of cattle. The aver-ago sizo of herd was 7 ah~I~,a;ts,J$9~ .
•..---- .....

Table J} ~- ThHfmO'fLns'thnt" herd sizes
I
t
; \

detectable change since 1970 (~ ) .
hrrd pot undergone ant

• I ,
i '

It w~s estimated from tho
i .! ;

c~tt'le in \five 'yoa~ssurvey that farmers sold an Average of 4
;

{ i
(Table 3) deriving about ¢1'06.00 in gross r:evenuQ ner annum: from"

\ .. ~_.._..._.....i-.--'--'." ..t." ",
f ; .. .....• - ;" ...

the s c Los . It~ ..w:as....net--rrosS"iblo'fo 'place a value on the herds of

animals possessed by the farmers, be cause of the ,:difficuJ;~y .Ln.
, - _.,_ •..-...•......... -.- ....

ohtaining tho age structure Hithin tho individual hords. , Data

,"
were thereforo not obtained to support nor dispute tho frequent

allegation thnt most livestock owners in northorn Ghapa like to
,

ke cp their animals as status'symbols (.12. ). Table 3 also shows

that cattle rearing is mor~ important 'in the Navrongo-Bawku area

in terms of the cash"retilrns 'derived than the r-ear Lng of sheep
'\" ".'

and goats although 'the latter is also a fCirly pOI?ular enterprise.



In the Denu/Abor area however, it was found that cattle rearing

is not as popular as the keeping of poultry and goats. About

32% and 23% of the farmers studied kept poultry and goats res-

pe ctively with each I'ar-me r possessing an average -o-f22 birds and

8 goats respectively (see Table 4). Only 2 or 1% of the farmers

, . '

animals were kept under the extensive

only 1 6% of,them. All tho
and ' "

system L "it 'Has e sti.ma ted
reared cattle while shee~ was kept by

that a farmer sold 4 chickens and 2 goats a year and derived

¢14.30 and ¢32.22 respectively from the sales. (seo Table 4).

TABLE 4 STOCK OF ANIMALS & ~ALES PER FARMER IN TBE.DENU-ABORAHEA

Average No. Average No. Gross Incom
Animals No. of (% of Possessed per Animal derived fro.

Farmers Sample) Fnr mc r sold/year Animal/year

Cattle 2 (1) 22 2.5 .0250.00
Sheep 31 ( 1 6) 8 2.3 5;3.96
Goats 44 (23 ) 8 2.2 32.27
Poultry 60 (32) 23 4.6 14.31

o
m

2. Crop Production

r,~ODS Cultivated
, ,

Several factors determine the crops producod in a given Proal

These factors include physical conditions ,such as the soil and

the ciimate; social factors like the eating habits of the peoplej

economic factors such as the level of demand for the various
"

crops and therefore the market expectations or relative economic, '

gains from the production of existing crops. Sometimes too
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-' _., -- :...-....- .. ,'".

poli ticnlfactors such as tho dire ction of gover-nment ._policy ...on
_. . f

certnl:hcrops' or tho provision by government of ~auxilliary or
~; <

facil1,tatingservices also influence' tho ch;i'~~ -:of crops by

t'ar-mens..
: .' ..-1- . ,

A total of 9 cr-onstwer-o produced by the farmers studied

in the Navr ongo-Bawku ar oa . Those cr-ops wor-e millet (late and

early varieties) ~ sorghum, cowpca s , groundnuts, rice, maize,

kenaf, cotton, and barib ar-n bcaris (se0 Table 5A). •In the Dcntr-Abo r

area of the Volta Region, the 11 crops encountered included maize,

cassava, cowpea s , gr-oundnut.e , :tobacco, sugarcane, tomatoes, okro,

pepper and oil palm. ~Soe table 5B)

3. Farmers' Ratings of Crops by Thetr Relative Importance

Within th~ dictates of the factors mentioned above, tho

final choico of crop or crop combinations by tho farmer largely

deponds upon his ob joct,i ve f~nction vrhich unay i.or- may not+conr onm

to economic realism. To obtain the relative Lmportance the_f_armers

~l_~~?_d.~~:_<:J~??-()-ftb.ecrops -;thB'Y' pr-odu ce d,: the f~Frne.~_~·__-JJ.ereasJrod

to r-ankvt.he so cr-ops . The crops wor-e then s cpr-cd according to the
; ;.

order in which they appeared. Points .ranging from 5 to 1 were

awarded to the crops which occurred from tho rirst to fifth

positions respectivoly in tho farmers ranking. Tablos 5A and 5B

give the results for the Navr ongo-Bnwku and Denu-Abor areas~ ,

respectively. Tho inclusion of livestock and poultry in tho

tables enables a comparison to be rradc bo twocn them and the crops

in terms of their importance to the farmers .. Millet and sorghum

(in that order) wore considered by tho farmers in the Navrongo-

Bawku area to be their two nost important crops. They obtained

the highest scoros of 168, and 115 rosp~ctively (Table 5A).



TABLE 5A
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THE RELATIVE IMPORTANCE OF CROPS, LIVESTOCK
AND POULTRY TO FARNERS IN THE NAVRONGO-BAWKU
AREA OF THE UPPER REGION

Crop/Livestock FARNERS ;-NO. OF Total
Poultry Scores

- , 1st 2nd 3rd 4th 5th
Millet . 30 4 0 1 0 168

:

Sorghum 1 21 5 5 5 115
Groundnuts 0 5 13 6 2 73

-,

Cowpeas 0 1 11 11 6 65
Rice 3 2 3 3 5 43

, -.

Livestock 3 2 1 2 2 32 ,

Poultry 0 0 3 1 0 11

I1aize 0 10 1 0 0
,,- ,.,- ]

~ - ... .-~... .. " .
..~. ' -Cotton a 1 0 a 1 5

Bambn.ra Beans 0 a a ,0 2 2
Kenaf a a a a a a

TABLE 5B THE RELATIVE IMPORTANCE aF CRaps J LIVESTOCK &.
POULTRY Ta FARMERS IN THE DENU -,hBORAREA - VOLTA REGIbN

Cassava 94 83 3 1 1 814
Maiz'f\ 9a 70 4 a 0 742
Poultry 1 1 21 1a 6 :98
Cowpeas 1 7 18 8 1 88

6 .C,ivestock .' 3 1 1a 12 79
}roundnuts 2 a 18 5 2 46
Poba c co a 2 9 a 1 37

-,

3weet Potatoes a 1 1 1 a 9
3ugar Cane a 1 1 a a 7
)il Palm a 1 a 1 a 6
)kro a a 1 1 1 6
?epper 0 1 a a 1 5
~hallot 0 a a 2 2 4
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The popularity of millet and sorghum stems from the fact that

they are the peop Le is most favoured staples which also find uses

in the brewing _of p,it.Q.,a hous eho Ld bevera-ge;Gr oundnut Has the
I . __.

farmers' third moa t, important crop while cowpea- occupied the

fourth position fol;Lo-iiJedby rice, livestodk and poultry. Bamba ra

beans, Cotton and Keriaf' wer-e relatively less important to the
•• farmers (see Table SA).

In the Denu-Abor area, however, the farmers considered

cassava to be by far:,their most Lmporbarrt crop followed close~l
bY._rnaj,~e(see.~ab--le5B-).· The two constitute the maim staple of

the people(l8p73-4)~ It is interesting to note that poultry

(chicken) appeared as the third most favoured enterprise to the

farmers. CQ1.~tpea'wasthe f'nrmer a! fourth most important enterprise1

and their third p~iority crop (Table 5B). It was followed in the

rank by livestock (principally goats and sheep) and toqacco.

Vegetables - shallot, pepper and okro were of'lesser importance
to the farmer s .-

4. Farm Holdings

The 47. f'ar me r a st.ud i cd in tho Navr-ongo-Bawku area operated

a total of 141 farms or an average of about 3 farms per farmer.

In the Deau-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). Those 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 tHice as large as the one

in the Denu-Abor aroa.
1

poultry beine the 3rd.
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TABLE 6

Navrongo-Bawku Area

190

307

Denu-Abor Area

No. of farmers in
sample 47
Total no. of Farms 141

Average No. of Farms/
Farmer 3.0 1 .6

Average size of farm
. ./Farmer 4.5 (1.8 hectares) 2.7 (1.1 hectares)

5. Occurrence of Crops on Fa.:rqs .

Inter-cropping is widely practised by farmers in both survey

areas. Tn fact it is the system of cropping which dominates

traditional agriculture in Ghana and other \Vest African countries

and which is likely to persist for a very long tim6 to come. rIn

addition to this 'pure cropping is also very common. Norman (.1£ ).
points out several merits and demerits of inter-cropping and

concludes that it has a slight advantage over pure cr-opp Lng r Inter-

cropping enables one particular crop to occur s~veral times in

the farmers' programmes. This is illustrated in Table 7 which

gives the number of f~rmers in the samples producing the various ..

crops and the frequency with Which these crops occ.ur on their
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TABLE 7

...

DISTRIBUTION OF CROPS ;SYFARMERS. & NO. OF FARMS
, ,

NAVRONGO-B.l\.HKUAREA DENU-ABOR l'lREA...
. . ,~ '.

Crops No. No. (% of No. (% No~ (%
of (% of of farMs Total' of of ' of of
Farmers So.mple) no. 0•• Crops Far- sam- f'C..r;:.lS tot

fa:t)od mers pLe ) No.'
fa.rn

r1illet 47 (100) 78 (55) Cassava 180 (95) 222 (72
." .'

Sorghum 42 (89) 43 (30) Haize 167 (88) 191 (62
Groundnuts 37 , (79) 39 (28) G1nuts 18- (10) 20 ..(6.

Cowpeas 46 (99) 68 (48) Cowpeas 37 (20) 51 (16.
Rice 22 (47) 25 (18) Tobacco 15 (8) 13 (4.2

. ,

Others 9 (19) 15 (9) Others 33 (1 7) -

al
of'
s)

)

)

5)
6)
)

Table 7 also shows cassava, maize cowpo as 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 I farns, as indicated in the table also supports the
order of priority presented in Tnble 5B. The same could be said
about millet, sorghum, cowpeas and groundnuts from Tables 7 and5l'l

6.· Existine En~prises

Dam - ~'...bor ~.rcn

The essence of inter-cropping is to enable a farmer to reap
more than one crop on a given f'ar-ns , The system therefore gives
rise to several crop comb LnrrtLons or farm enterpr Lses1 in any

types and
particulnr farming ares. Table 8 provides data on thEinumber of
farm enterprises (pure as well as mixed) with acreages operated
by the farmers in the Denu-Abor area.
1a faro- of crop/s is here referred to as a farm enterprise



TABLE 8 CROP CONBINATION BY Ii'ARHERS IN THE DENU-ABOR AREA
.. . --.'~-'- _ . _ .... --

Crop Enterprise No. of (% of Totnl (Ho c.tnr-e.a)- d of --/0-,
A ••• ~ __ • -, 'Parms ,- Total' --A-cr03~gG Total_ ..- ..... ..... -_........ --_ .._.,

.- ;:'nrms AcreaBG
.-' . -v' -. - -' .. ' .-. ,"-'

-.'. -.... -, -. -- ...... -_ ........ ~-.-.-. ,- .. ........ -," .... - - .
Pure-Crclp (38 .1 ) (1 63) ,

33.4117 , 402
I, ;

Two-cro~- 160 (52.1 ) 630 (255) , 52.2),.
Three-Crop 25 , (8.2) 60 (60 ) -1-2-.- 3 -.-'

,- ..:. . .. ~
.-. -- - - •••••• _~ •••• H -' ,
Pour or Horo Crop ; 5 (1 .6) ,26 (10) 2.1,,

;

Total 307 {100.0 I} 1206 (488) 100.0
) ,

;

The table, shows th~t hJo-crop enterprises wer-e by f:-<·.rthe most
popular in the Denu-Abor fl.rea. They Qccounted for 52 per.cont of,

'- Qbd about tSe snme percentnde of t~the total numbe r of f'ar-ris ,

total land- area cr-opped"by 'the'I'ar-mcr s studio'd.· Pure-crop enter-
. ~. - " .. -

pr-Lsea Here the so corid most Lmpor tant 0 They conpr-Lscd 38 percent
of the f.J.r['s and obcupied 33 percent of the total acreage cropped
by the farmers. It is important to note from tho table hOlIever,
that inter-croppinG w i t.h rnor-o than two crops H~,S r-o Int Lve Ly uncommon
in the Denu-Abor area. This contrasts Hith the situation in the
Nnvr ongo-Bm ku area where three or more crop mixtures Here very
common (see 'I'rib Le 10). No ted among the pure crops, in;th:e De nu-Abor-

area were cassav:1, mu.izo, COHpeD.S and tobacco 1-Thichoccupied 42.3,
26.0, 6.0 and 2.7 percent respectively of total area covered by pure
crops. It is also no tewor thy tha t the extent of Land devoted to
the first three of these crops in pure-culture corresponcis to th'3
re lative importance the farmer s at t a ched to the se crops (see table 5B).
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Other crops produced as pure crops were sugarcane, oil palm, yams
and vegetables like groundnuts, shallots, pepper and okro but all
these were relatively J,.esssignificant in terms of frequency of
occurrence and total acreage occupied - (see Appendix Table 3).

The combination of cassava ~nc maizG was the most common
single enterprise in the Denu-Ab.or area. It occurred on 125 or4e% of

and occupied 35.6% of the total
cropped land. Table 9 gives other two-crop enterprisQs operated
by the farmers in the sample.

TABLE 9 C0r1POSITION OF TWO-CROP ENTERPRISES - DENU-ABOR AREA

No. of (% of Total
Crop - Components Farms (%) , Acreage (Hectare) Acreage)

Cassava/Maize 125 (78.2) 429 (194) (68 .1)
Cassava/Cowpea 21 (13.1) 83 (34) (13. 2)

........ .. _.' ,.

Cas sava/Groundnut s 4 (2.5 ) 18 (7) (2.9)
.- . . - .

...... '. (1'..8) ,(29) (11.2 )I·fuizeCb'Wpea 3 71
Others 7 (4:.4) 30 '(12) (4.6)

,
..(255) .. '"

._.- -".-,TotaR ••• 0
..... ... ,1;60" . (100.0) 630 (100.0)......

!
,

Tho table: shows cassa'va/cowpe~ to be the focorid most popular
entrer-prLae appearing on 13 pe ri cerrt of the;' f'artis

"and occupyinG
\

13 percent of the land devoted to two-crop enterprises. Other
: . ..

;. .

t~.o-c:ropenterprises cnc ount.er-ed werecassa:vti! gr-oundnut.s'a~d' maize';
cowpea. 1,rHthregard to three":crop enterprises,wtiichtogotho'r" .
for~ed only 12.2% of the cultivated land, cassa~a/mQi~o/cowpea and
cassava/maize/ groundnuts we ro pr-edomfnarrt, Togeth~r ,tho fwo



comb~nations c?vered 90 acres. Appendix Table 3 provides a list

of all the var t ous 'cr-op enterprises or combinations found in the

Denu:"Abor area'. 'Th~' trabLe also provides information on the

frequerlyY,of,their o ccur en ce as well as their n cr-e.age s ,
Navroneo - Ba~ku Area

. v r r , Crop 'co~bindtions in the Navrongo-Bnwku area diff'ered slightly

t· !'

from those in the Dcnu-Abcr area. Pure cropp Lng appeared to be as
•.

popular as inter cropping in the Navrongo-Bnwku area. Thirty-four

percent of the f'arris fere pure-cropped while the same percen-

tage'tias, occupied. by ~t,h'ree.-~rQP·enterprises. ..:In t-er-ms of cr-op-

acrea-ge's';--h(fiWEiVer', 'purecrops oecup Iod 'theIarg6'st per-cent age .

(33%) of thG total land area cropped in the sea~on followed by
....!....._.... ... ... . '.... '\" ... '>-" ,'•• _." •••.•• ~, .••. ~. •..•••••••• ". '.-' .- ~.• r- ...- ..•. ~ .•.- ••.

three:-cr?p enterprises which covered 20.3% of the land (see T8.ble 10).

TABLE10 dROP ENTERPRISES (COMBINATION)IN TH~ NAVRONGO-
, Bitt/KIT AREA

, ,

Type of' No. of (% of (% of
Crop:E~terp~iso/ )i'rt'Tl'lS Toto.l ;No.,of' Total (Hectare) Total
.Comb.Lna.tdona ..._.____. , .. .Fa.rcis .-Acre-a-ge Acr-e-tl'ge-_.- ...•. -, .- ........ ., . . '.-- ..- . ..-, - ••• ~ - •••• __ A •••• - ••• ' ••• _,.
Pur-e~..c.r_QP_._.L....••...• '" ... 48.· . -~. -- .. (-4-3 .•;1) .... - 252.·0· .... :-(15'7) ... ... ' ." f }8-;1--)

Two-crop 39 (.27,.7) ,211 .5 ( 1,34) '(32.6)
:

Three-crop 49 ( 34.7) ,130.5 ( 83) (a-0~3'

Four, or more· :"r

Crop 5 ( 3.5) 58.0 ( 37) (9.0
""" --:

Total 141 ( 100.00) 652.5 (411 ) (100.0
'." ., .'

•

Rice Has by f~.r .rno s t important of the pure crop enterprises. . It· ..

accounted for ,24%-:of tho ,pure· cr op.vf'ar-ms and occupied 198 a cne s
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(80 he ct ar-e s) or 79% of the land devoted to pure crops. It was
followed by groundnut wh Lch wa s produced on 12 pure crop farms

, .

covering 27 [lcres (16 hectares) (see Appendix Table 4). The
importance of ricey and groundnut in thisnrea can be explained
in terms of farmersl positive response to the Government's

.' .' . . . .' .' "1 ..
Operat"ion Feed Yourself Programme (OFY) . It should benotea.

. pure-croP ...' . . . .'
tha t 'only oneL cowpea' farm as wa s encountered in the Navr ongo-Bawku
(see Appendex Table 4) area as opposed to eleven _ £arus in the
Denu-Abor area. ;.s ,1 l")orcentl:1[;o" of tho totc..l nunbcz- of f'ar-ns -thoso .ror-e

equiv.:llent to 0.7 0.ncl 3c5 in
, .

Navr ongo Dilv!ku'· and

Denu-Abor area respectively. This indicates thnt even in the two
areas, cowpea is produced largely as n subsidiary crop or in con-
.junction "\'vith other crops on tho same - 6.rn and as
a pure crop.

Regarding three-crop enterprises, the comb Lna t Lons of millet/
sorghum/cowpeas and millet/groundnut/cQl,\rpeas were the most popu Lar .

They occurred 38 and 7 times and occupied 108 (68 hectares) and
14 acres (8 hectares) respectively. Of the thirty-nin~ two-crop
enterprises encountered millet/cowpeas was the most popular Hhile
gr oundnu t./ cowpe as ; millet/sorghum; Sorghum! cowpea and groundnut/
bambara were also fairly common. All the other crop combinations
produced by the farmers in the Nuvrongo-BaHku area are shOHn in

.. Appendix Table 4. In conclusion Table 11 .g i.ve.athe crop enterprises
or f'arras

Lin the two survey ar-e as wh'ich sOlocted for dctc..ilod study.

The enterprises have been selected because they were
the most common or popular to the farmers in the two areas.
1 Under this programme farmers are encouraged to increase the pro-

duction of these crops especially rice, through the provision of
extent ion services, credit and murketing facilities including

guaranteed prices.
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TABLE 11 MOST POPULAR CROP ENTLRPRISi:;S IN THE T;IO SURV£Y jLrtEAS

Denu-esbon Are:a .Navrongo-Bavku Area

Pure Crop Enterprises

Cassava Millet

Maize

Cowpea
J'

Coy/pea

Groundnut Rice

Tobacco Groundnut

Tuo-Crop Enterprises

Ca s sava/rliai ze CO~ipea/Hillet

Ca ssavaz Cowpea COYT})ea/Groundnut

Three-Crop Enterprises

Cassava/Maize/Cowpea liIilIe t/Sorgh\lEl/ Cowpea

Cassava/Maize/Groundnu t ~tillet/Groundnut/Cowpea

1. Pure Crop Cowpea Has not a common enterprise in the area but

it is studied in subsequent chapters to provide Q compar-Ls on with

the other enterprises.
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CHJ\PTER IV

THE ECONOMICS O~R1-\.TmG THE VARIOUS ENTERPRISES

This chapter discusses briefly the technology employed in farming

and outlines the operation costs and returns derived from the most common

farm enterprises of the farmers studied in the two survey areas. The

enterprises discussed under tho Navrongo-Bawku area are: rice, millet and

groundnut (as pure crops) and tho following as mixed or composite

enterprise s: millet/ cowpoa; cowpoa/ groundnut; millet/sorghum! cowpea; and

millet/groundnut/cowpea. Under the Denu-Abor area, cassava, maize,

cowpea and groundnut aro discussed as pure crop enterprises wr.ile cassava/

maize; cassava/cowpea; cassnva/maize/cowpea and cassava/maize/groundnut

are treated as mixed enterprises.

•.

A. NAVRONGO-BAWKU .(L1lliA

Farming Technology

1. Thetechnology of farming employed by many of the farmers in the

area is fairly advanced. The use of tractor service:s and bullock ploughs

for land preparation and the application of fertilizer were very common

among the farmers. Perh~ps. the nat ure of the .land-t:opography, the

vegetation and soil typo has made the situation pose.i.bLe and even Lmper-a-

tive. For example thu relatively flat savanna land is very amenable to

mechanized l2.nd clearing. In addition the grass ve~tation is easily

cleared even by burning and what is left "p'Ioughed=unde'r'""the ""l:rbiT by

means of tractor or bullock ploughs, whi Le the relatively poor soil makes

fertilizer use imperative-in most parts of the survey 2.rea. 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 area to apply animal dung especially cow

dung on their farms be f'or'o pIarrt i.ng,

Table 12 gives the percentage of f'arrne rs operating the various

enterprises who applied fertilizers arid those who used tractor or anin~l

power for 'land pr'opa r-ati on, The average dose of fertilizer used in the

enterprises 'is also ;'iven in the ·Table. The Table indicates that

inspite of the 8,bove the use of the hoe (or muscle power) for land
+ .

preparation is still very important while inorganic fertilizers are stiil
; "

not used by the majority of the farmers. It can bo seen from the Table'

however that fertilizer 8.ppllcation and the use of tractor or bullock
. .

ploughs are closely identifiable with rice and groundnut cultivation.

Mention must also bo m8.deof the fact that the extent of land preparation

by the farmers gener-eLly depended upon the crop to be planted andv aLso

upon the availability of mechanized services or animal power. ::.Eor:' .

example ridging or the meki.ng of mounds was found to be more commonIy

associated Viith groundnut than any other crop while rice, sorghu:n and

millet were normally planted on the flat land although soil Y/aS

gathered around the base during under-cultivation. None-;of' the farmers

a-pplied fertilizer in pure crop cowpea and pure crop millet f'arrns (see

Table 12).

2. Operation of Rice Enterprise

Labour Inputs

The most commonvar-iety in the area was C4.•.63. It was usually

cultivated as a pure crop and acreage varied from 0.5 to 120 with mode

clustering around 13 acres or 4.6 hectares.
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Table 12

ERTIgZER iIl'JD TRACTOR! jI,NIMJ\L POWER USE BY f OF F,iLl1/CS1{S
OPERATING VfiliI OUS ENTERPRI SES

(NAVRONGO-BAV?KU AREA)

~. of Farmers l\v. Dose (n.). of' (jw. ))OS6 of Farmers Using
Enterprise using Fertilizer Fertilizer Tractor/

Fertilizer per Acre Kg/He ctare) Bullock

Millet 0 - - 33
Cowpea 0 - - 30
Rice. 47 158 177 71
Cowpea/Mil.let 20 112 126 2b
Groundnut 4D 158 177 53
Cowpea/Groundnut 50 - - 75
Millet/Sorghum! Cowpea 33 336 377 30
Mille t/GrQundnut/Cowpea 38 228 256 . 38,..-. "

-

•

~
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Planting was usually by hand with 3 or 5 seeds being placed per hole at

very close spacin~ or by broadcasting. It was estimated that an average

total of 34 mandays of labour working between 6 &nd 9 hours a day were

used to operate one acre: of rice farm applying 158lbs (72kg of fertilizer).

This was equivalent to 84 mandays per hectare Qnd included 10 mandays

per acre (~bout 25 mo.ndaysper hectare) for harvo st.tng (cutting and

threshing the grain) D.nd16 mandays per acre (40 mandays per hectare) for

two times of weeuin[ (under-cultivation) before harvesting. It must be

mentioned that mechanical harvesting with combine harvestors cost t1.50
1per bag of 180J,bs' (82kc;) of paddy.

Production Cost:

The cost 'of operating one acre of pure crop rice was estinated at

t69.00 or t170.50 per hectare using 158lbs (72kg) of fertilizer

(see Appendix, 'I'ab Ie 5). This cornpr i sed 41% of non-labour cost and was

equivalent ,to pr-oduc inr, a bag (1801bs or 82kg) of paddy at t9 •.00.

Farmers who.did not use any fertilizers incurred t57;60 per acre

(t142.33 per hectare) production cost, equivalent to producing 180lbs

(82kg) of paddy at the cost of t14.40.

Yields & Returns

Yields of paddy varied from tHO bags to 11.5 bags and averaged seven ..

bagn (1260Ibs) per- acre or 1.4 metric tons per hectare for those using

fertilizers.

1 This was cheaper than hcrvc std.ng by hand but the risk of fire and the
difficulty of get-Ging the combines at the right times forced most
farmers especially the small scale ones to use manpower.
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The farmers Fho diu not use any fertilizers obtained yields ranging f'rom-

1.5 to 8 bags averaging 4 bags (720 Ibs) per acre:or about 808kg per

hectare (soe J"ppendix Table 7) •

Users of I'or-t i.Li.ze r-a- obtained' an average gross margin of t57.00

per acre (t140.85 pe~ hectare) VlhJ:lethose who did not use<t.he input

obtainod only 159.60per acre' (t26. 72 per=he ct.are ) (see Appendix Table 8).

3. Operation of Groundnut, Millet and CowpeaEnterprises

Labour Inputs and Production Costs:
1

'l~pendix Table S gives the labour inputs and the production costs of

these enterprises. Groundnut vrith fertilizers (158 Ibs/8,cre) 'required an

estimated 33 mcridaye of labo~ per acre or 82 .mandays per hectare and cost

1,67.80 per acre or t167.53 per hectare 'to operate •. '7ithout fertilizer,

the ente rpriso ro quired g,!laverage . .of- 30m~n.d.ays..of'. Japou;r;:.andco st

tGG.OO per acre t.o operate. These are equivalent to 74 mandays and

t148.26 per hect.ar-e respectively. In terms of produc t i.on cost per unit

of output; it YTC:.sestimatedthat it costs f'ar-me r-s Hho 'did not use any

fertilizers t20.00 to produce one bag (1801bor 82kg) of dried unshelled

mrt awha Io their counterparts using 1581bs of fert:i:lizersper acre

(177 kg/hectare) incurred onlj t13.56 on the same quantity of' groundnut.

The average" tote,l labour inputs fOF minet and cowpea farms (both

w i.thout, fertilizer) wer'e estimated 'at 24 and 26 mandays per aCr(; or 59

and 64 mand.ayspor hectare respeotively, whiLe·'their production cosb s

were t41.30 and t53.20 pcr acre or t1D2 .•05 and t131.45 per hect.are .. __. '..__

respectively (see Appendix rable 5).
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Yields and Returns

Farmers obtained yiAlds of .about 9501bs per acre (1 metric tonne

per hectare) for millet while cowpea yielded only 3101bs per acre (348kg

1
per hectare). Users of fertilizer for groundnut obtained an average

yield. of -j metric tqnne per hectare (9001bs per acre) of dried urisheLled

nuts while non-users of fertilizer obtained lower average yield of 580ks per

hectare (5201bs per acre).

Millet gave a relatively high gross margin of 1,66.70 per acre

(1,164.82 ner hectare) while cov~ea gave a meagre t3.05 per acre (t7.54

per hectare). Both groundnut ,lith fertilizer and without fertilizer gave
2

net losses of 1,7.80 and 1,30.00 per acre or t19.27 and t74.13 per hectare

respectively (see Appendix Table 8).

4. ~eration of the Mixed (Composite) Enterprises

Labout Input and Operation yosts:

The operation costs and labour inpu~s for the mixed enterprises are~\

presented in Appendix Table 6. Total labour inputs for these errte rpr t see

varied from 28 mandays per acre (69'mandays per hectare) ~or cov.0ea/ground-

nut and millet/groundnut!COIipea (both vvithout fertilizer) to 37 qIltndc:ys

per acre (91 mand.aysper hectare) for cowpea/mi Ll.et but oper-at i.on cost

varied from t45.80 per acre (1,113.17 per hectare) for cowperv'rni.Ll.e'tto

millet/ gr-ouridnuti/' cowpea (with fertilizer) whose operation cost wc'.sestimo.ted

at 1,65.00 per ccre or 1,160.62 per hectare.

1 This yield of cowpea can be considered very low. It wetS about hr.Lf the
averc:.ge ;yields obtained by farmers in the Denu-Abor- are a (see Appendix
'I'abIe 11). It must also be mentioned that yields of 10001bs [Cnrl20001bs
per c:.cre (or 112 & 225ks per hectare) have been obtained under controlled
coniitions c:.tKpong.(l)

2
The enterprises would give net gains if family labour and other inputs
supplied freely by the household were avvarded zero opportunity cost.
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Yields nnd Roturns

Tho yiolcls of the various crops within the mixed enterprises seemed

rather in'ceresting (see Appendix Tabl~ 7). Some crops within the . ~nux cur-es

appearod to be more responsive to fertilizer appLic c'ti on t.hcn othe r s ,

For example, in the millet/sorghum/cov.'Pea enterprises, only millot appear-e d

to respond positively to fertilizer o.pplication; cov~ea did not. On the

other hand evidence of cowpea's positive response to fertilizer appLi.cat.Lon

is ahown in tho yield figures obtained for cowpea/lgr-oundrnrt enterprises.

The two results seem inconsistent. In the millet/groundnut /cov~en

enterprise", 0.11 the component crops seemed to respond v;ell to fertilizer

troatment cl.though the response by groundnut vms relatively less pronounced.

Millot/sorghum/covvpea with fertilizer and without fertilizer were

the two most profitnble mixed enterprises. They gave c:.vorrlgogross mo.rgins

of t73.20 and t66.60 per 2.cre (t180.88 and t164.57 per hecto.re) respectively

(see ~ppendix Table 8). It cnn be concluded from Apvendix T~ble 8 thnt

crop mixtures or the mixed enterprises in the Navrorigo-Bawku ar-e a do

generally cive higher gross margins than the pure crop enterprises. This

finding ve.lido.tes one mnde by Norman (1971) in Zaria, Northern Nigeria,

although it is inconsistent with the findings in th~ Denu-Abor area of the

of the Volte. Region of Ghana as reported later in the chapter.
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-.B. DENU-JJ30R JlBj?'A

1. ]'ho TYRo of Labour and Technology Used

T'me of Labour:
" L

Farmers used both family and hired labour for their faruing

operations although their reliance on hired labour was more pronouneed.

Only three farmers in the sample of 190 relied on family labour only.

Three types of hired labour could be distinguished in the area. The first

tJ~e is tho daily-rated labour and the most commonly used. In this case,

the Labour-e r usually works between 6 and 9 hours a (layand is pa i.d a daily

wage of t1.00 excluding two meals provided by the farmers. Tue second

type of labour is engaged on piece-rate basis-where the farmer and the

labourer bargain over the charge for a specified job to be dono , The

final typo of labour is employed for harvesting. This type usually

involve women who offer their services for kind payment of one-third of

the to-ealharvest.

For the purposes of this study all labour inputs estimated are based

on the daily rated with the prevailing nate rate of t1.30, t.ho 30 pesewas

being the estimated cost of the two meals provided for the labourer.

Family labour has also been charged ¢1.30 per manday against the farmer

while the values of other inputs supplied freely by the household have

similarly been assessed according to their market '!2-1ue at the time of

use.
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~ec}111010gyUsed ;

The farm implements used by all the farmers in the sample were

cutlasses and hoes. Fertilizer application and tractor services for land

pr-epar ct i on wore employed onIy in tobacco production.. No farmer using

insocticide borore harvesting was enccunfe re d whi.Le the local var-Le't ie s of

maize, C2.S aava and cowpea were pLarrt cd by all farme r-s ,

j,p~)(mdix 'I'ab.Io 9 give s the labour inputs and the per ac re operation

costs ·of pure crop enterprises operated by the farmers v.hiLe Appcndix

Table 10 Gives the same data for the mixed crop enterprises~ The yields

from thy var-ious farms (enterprises) arc given in Appendix Table 11 while

Appondix Table 12 presents a sUITLTl1aryof per acre ':peration costs and roturns

from all the various enterprises.

2. Ooerc:.tion of lYiaize (Zea Hays) Enterprisy

L<::.bour:

Maize produced as a pure9rop was found to use 'the Loast labour among

all tho farm enterprises dealt with (see Appendix Table 9). The range of

labour used was 20 to' 40 mandays per acre or 49 to 99 mandays per hectare.

The average wc:s 27 mandays per acre or 67 mandays per hectare rri t.h a

percentage var-Lat i.on of 9. The relatively Low total: labour input for

l'!laize (pure crop) can be explained by fact that under-cultivation (vveeding)

of the farms was done only once before harvesting whcr-ca s this operation

was usua.l.Ly repeated in the case of the other enterprises.

Production Cost:

Total production cost of pure 'crop ~aize averaged t37.80 per acre or

t93.40 per hectare.



- Y+ -

The r8.nc;oHas t28.00 to t50.90 per acre or ¢69.20 to ¢125.77 per hectare.

Com~aredto the other enterprises ono acre of maize cost the least to

pr-oduce with labour cost accounting for 93 percent of th9 total production
Appendix

cost, (sof'LTable o.), , 'I'hevpr-oduc'tLon cost of t37.80 per acre compares

f'a.i.r-Ly' well ,lith the avorage of t41.00 incured by f'armo z-s in the Gomoaarea

in the Central Region of Ghana (11 p.7).

Yields:

Maize yields obtained by the farmers in the. area can be considered

low aLbhough they are not significantly different from yields ob'tr.Lned

Hithout 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 aver-ag.i ng 720lbs per acre or 808kg per hectare of the shelled dried·

grains (see Append ix Table 11) •. Th~seyields are very close t~_.the yields

of 880 nnd 660 lbs per acre obtained by f'ar-me r-s in the Ejura and 1J'Tenchi area

in l!..shanti and Brong-i'Jl1lfo respectively C. ~t.;)and slightly Lower- than the

[lVorc,geyields of 1035 lbs -per- acre of' 1.2 metric tons per hectare obtained

by f'arrne r-s in the Gomoa area of the Central Region (:1.1). ALl those yields

can hovzeve r be said to be very low considering that Q yield of 2540 lbs

per acre or 2.8 metric tons per hectare has beenjobt.a Lned with Lmpr-oved

seeds and fertilizers near Ho a distance of only about 60 miles or 1,56 Km,

from the survey area (,g ).

Returns:

Using the mode of prevailing farm gate prices at harvestine time it·

Yl1lS estimated that a farmer obtained t54.00 per acre or t133.43 per hectare

gross revenue from pure crop maize.
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His gross mar-gin YlQS similarly estimated to be only ti 6.20 per acre or

t4D.03 per hectare whi.Le the return to one mand ay of labour expended in the

enterprise was calculated to be t1.30 (see Appendix 'I'ab Lo 12:). Cornpar-Lng

these tHO vvitb the returns from other enterprises it can be seen -thaf maize

(pure crop) was the lea-st profitable enterprise undertaken by the farmers.

Kuranchio (1971) made sif'1ilar findings about maize in the Ejurn c.nd Fenchi

ar-e as of Gh,mD..(2 ) He found mo.ize production Under tro.d.itional

conditions (the use of 10Co.l seed stock yri thout fertilizers) to be the

least profitable of the existing arable farming errte r-pr-Lse s in tho tvw

ar-e r.s

3. 012or::!tionof Tobacco (NicotinaLEnt~rprise

'I'oba cc o is the most popular industrial crop in. the survey ar-e a , The

procluction c.nelmarketing of this crop is administered by a central bcdy c-

The G-hrc.nD.Tobacco Companywith its district headquarters rrt AkatsL (see Map2~.

Tho company insists on the use of tractor service s for Land prepnrD.tion and

on fertilizer application. 'I'hc two inputs are therefore supplied nt

subs i.di.scd pricGSnnd on credit to tho farmers by the oornpany , It must be

mcrrtioncd thlct the farmers who uaed fertilizers and ~rc.ctor services in the

Dcmu-AborSample Here all tobacco f'cr-ne r-s and they dld not apply the

fertilizers on other crops than tobc.cco.

Lc.bour Inrut and Production Cost:

Total labour inputs for tobacco production aver-aged 55 mandays per

acre or i 36 mandays per hectare with the most labour being errr'loyed in

hurve sting.



Harvesting cLone r-equi.r-ed about 27 mandays per acre or 67 manday s per

hectare. Po at.-harve sting t.r-e at.mcrrt of the tobacoo required. very little

labour ~nd consisted of hanging the leaves in the open space for the air to

cure them. In torms of cost, tobacco was by far tho nost costly enterprise
cost

~o operate. Total productio~was estimated at t114.90 per ncre or 0283.92
per hectare with the total non-labour costs (cost of tractor sorvices,

fertilizer and seedlings) accounting for 40 percent

( so e Appendix Table 12).

Roturns:

Tobacco gave an ostiBated t202.00 per acre or t499.14 por hectare

gross revenue, t88.00 per acre or t217.45 per hectare gross JT1arginwhile the

r-etur-n to one marid.ay of labour from this enterprise w?s or.Lcu Lat.ed to be

t2.84 (soe Appendix 'I'abLe 12). It can be seen f'rora the Table 'thrrt c.s en

enterprise tobacco r-anked third after cassava (pure crop) and cowpc a (puro

crop) in terms of high profitability per acre/hoctD.re •

4. .0 ')"eu)

Lr-bour-Input and Production Cost:

It must be mentioned that crop enterprises vdth cnss ava either as 11

pure crop or in m.i.xe d crop generally required ner-o Lcbour por aoroZhecte.r-o

than tho non-cassava enterprises. This is because c~ssnv~ f~rms were

no~n.lly weeded three times before harvesting while tho other fo.rE1s~ere ..
usually Heoded once or tw i oe only. Consequently the non-ens suva farms

enteqrises (except tobacco) tended to be more expensive to oper-ate ,
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Labour- input per ac re of pure crcp cas.sava farm v{o.s.e.atrirnahed .at 53

r:12.11_c12.Ysper acr-e or 131 mandays per 'hecttLre srhi Ie toto.l pro duct i.on cost was

t72.40 per acre or i178.90 per hectare (see Appendix Table 9).

Cowpo a utilized an ave r-age of only 42 mandays of labour per acre or

104 mandays per hectare. The range was 34 to 58 mandays per acre. v,reedIng

(uncler~cultivdion) 1I7&Sdona only once biJfore harvesting whi Ie harvesting

which r-oquIr-ed tho most labour took an average of 15 mandays per acre or 37

nandays pcr- hectare. It cost the farmers i58.35 to open~,to ono ac re to f

COV7pec.(pure crop) ort144.18 per hectare (see 1:.ppendiXTable 9). This VIas

e qu.ivaIerrt to pr6d.u2'ing t kg of the dried shelled beans ct 5.5 pe sewas -.-.

(see l~~endix T2.ble 11).

Groundnut cost t71.00 per a~re or t175.44 per hectare to operate and

.' '-\

required 50 m2.ndciYsof labour per acre or 124 nanddysper hectare.

Returns:

Cassava (pure' crop) gave the highest gross marg~n of i97.60 per acre

or i241.17 PG~ hectnre while cowpea appeared as the aeccnd most prtifitable

entGryi-;fse·g1:ving 'g;oss' margin of t88.05 per acre ori217.57 per hectare

(seoApl-)endix Tabie'12). In terns of rewards to labour however cowpea was

found tD-give the highest returns among ~ll the ente~~ise~ (both pure or

composite) ~ It gave a reward of l3.40 per manday while cassava gave i3.10

wIth maize (pu~e-'cro p) giving the least rewards ~f i1.30 per manday (see

, Lppendix Table 12). The implication of this is that when labour is' the most
. .

constraining'factor of production it is more rational to inVest scarce

labour resource in the production of co~~ea than any of the other crops.
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5. Operation of Mixed Enterprises

Labour Inputs and Operation Costs:

Appen<;1ixTable 10 gives the labour inputs and the prod.uction cO\3ts',

of the nixed enterprises in the Denu-Abor aren. In the oain the labour

require0ents of these enterprises did not differ ~ignificantly because

they all had ca ssava as a constituent crop. Cassava/ cowpea used 57
o~ndays per ncre (141 oandnys per hectare) while cassava/naize/cowpea

utilised 55 onndays per acre (136 oandays per hectare).

Avr:rar:,etotal operation cost per acre rar.'-ged:froo ¢70.30 per acre

(t173.71 per hoctare) for cassnva/oaize/groundnut to t81.50 per acre

¢201.4D per hectare) for cassavn/oaize. Cassava/ ?owpen was estinf!.tedto'

cost ¢77.18 per acre (t190.7} per hectare) to op~rate whi.Le the production

cost for cassava/oaize/.coHpea was estioated to average ¢75.00 per acre or

¢185.00 per hectare (see Appendix Table 10).

Yields:

Sooe interesting observntions oay be oade about the yields of the

various crops Ln the nixed enterprises' (see Appendix Table, .11). Firstly

none of the crops understandably yielded as ouch as it did whep produced

as a pure crop. This nay be explained by the lower plant popuiation of

t~e individual crops in the crop oixtur'es as well as by the effect of

coope t.i.tLonbetween. the crops within the n.i.xtur-es for nutrients and sun-

light. For exaople the dwarfing of groundnut and cowp~a plants by cassnva

and oaize could adversely affect the yieldS of the two crops.

Perhaps the differences between the yields. of cassava and naize within

the cnssava/naize/cowpea and cassava/naize/groundnat enterprises deserve

spec in.L connerrt,
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nor-e than trlice as high 3) it was in the cassava/oaize/groundnut enterprises.

In the latter enterprise however, nai.ze yields were about three tines higher

than in cassava/naize/ groundnut. Since cowpea and groundnut are harvested

about the sane tine as oD.ize, cassava is the crop nost likely to benefit

fron any nitrogen fixed by cowpea and groundnut in the oixture s , Assuoing

the SaLlGplant population for cassava in the two nixed enterprises (cassava/

naize/ cowpea and cassava/oaize/ groundnut 0,8 indicated by Appendix 'I'ab l,e 10),

it may bo conjuntured that the very high yields of cassava in the cassava/

mnize/ corrpea enterprise s are the re sponsibili ty of the nitrogen fixed by

1cowpea, If this wcr-o true, the .irap'Li.cat i.on wouLd be thb.t' ootrpea f'Lxo s nero

nitrogen than c;roundnut and therefore it is nore rewarding to inter crop

cassava and na.i.z e with cowpea than wi th groundnut.

Returns:

Cassava/nhize/cov~ea was found to be the nost profitable of the nixed

enterprises. It gave D.gross nar-g i.n of ¢62.90 per a,cre (,e155.4-3 per hectare)
\

and a return of ¢2.4-4- per nanday of' Labour- usud (see Appendic Table 12).

The least r-ewar-d.i.ng of .the nixed ent er-pz-Lsee ;v.:lsc.:lssava/cowpea which gave

an average of ¢39.84- per acr-e (¢98.4-4- per hectare) gross 'nargin and a reward

of only ¢2 per nanday of labour expended. It nay be seen fron Appendix

Table 12 th.:lt in gener.:ll the pure crop enterprises in the areo, gave higher

returns 'than the nixed enterprises - quite unlike the situation in the

N.:lvrongo-Bawkuarea. Perh.:lps whether a pure crop gives higher returns th.:ln

a nixed crop or not depends upon the individual crops - their relative narkot

value .:lndtheir effects on each other when they are Lotpr~ppcL - the

l.:ltter influences the yields.

1 This needs exani.na't i.on by agr-orion.i.s t s s.
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CHl.pTER V

THE 2BLATIVE CONTRIBUTION OF V.ARIOUS CROPS
TO F.f\.Rl\f;ERS' TOT.AIJ OUTPUT

\
This chnpter discusses vel~ briefly the individual crops in terms of

their relative contribution to the farmGrs' gross annual output Qnd inco~es.

The fircures discussed are based on 1973 crop yields and sales. It must be

mentioned however that gross proceeds are dealt ,vith since estimates of

pro~uction costs for 1973 TIere not obtained. In spite of this difficiency
', .

it is deemed that the relc:.tive contribution of the individual crops to the

gross f'anriIy output or incomes would give an idea about the importance of

each crop to the farmer.

A. NLVRONGO-BilV.1Jill l'll.EA

Tablo 13 gives the distribution of the gross potentinl returns

1
(output) and the gross ~turns f'rorn,the marketed sur-pLus by crop per f'arrner-

in the sample. The Table indicates that if all the produce harvested had

been soLd, a farner would have realised an average of t780.0Q gross revenue

per year from crop production. Out of this, millet would have,mad~ the

hishest contribution of t300.00 or 39}C Cowpeawould have pulled at the

rear with gross revenue of t80.00:;( 10%) after rice, groundnut and sorghum

(see Table 13). This means that in ter~$ of its contributien to the gross

output of the farmer, cowpea is of lesser importance than millet, sorghum,

rice and groundnut.

The baLanco between the gross potential output and tho gros? r-etunns

f'r ommar-kete d surp Lus is made up of the value of output corrsumcdby the

househoLd and the·..crop Hastes incurred or more precisely the value of that

1 This r-ef'ers to the gross proceeds that would have" accrued to the
farmer if he had sold all his ha~est.



portion of the totil harvest which did not enter the m.qrke-cin,;stream.
yet

'I'ab Le 13 shows that 'althour,h a:.~~t .of millet and sorghum was producea!.very

little of it, 3'f'.· and 1of~respeCtively, 'VlaS marketed .i.nd i.c a't i.ng that the

Dajorpart of it went into householcl c?nsumption. It mU3t be mentionecl here

thc.t Billet end sor-ghumzir-c the 'two ria i.n staple s of the peo~le. This

expLa i na why only a smoI'L proportion of the output entered the market. A

fairly sirri Lru- story could be tolcl about cowpea , Tho t.abIo shows thClt only

161 of th,e [;ross output of corrpea passed D.Sthe mar-ketc d surplus. The rest

Vlent into. household consuBption D.ndprobD.bly Vl'lJ.ste.

In terms of cash receipts, 'I'abIo 13 Lnd i.crrt.e s t.hc.t f£'.rrners rcalised

the gTYc:'.testproportion of their cash incoBes from groundnuts and rice.

Grouncnut and rice contributed about 36% IJ.nd3~ respectively to the farBers

grosscc~S~i ro"CGlpts frOB croppradu~ti~rt. Cowpeawas the t.hi rd highest

contributor to the farBers' gross receipts while millet c.nd sorghum

Gontriiltmted'the least. Comparing Table 13 with 'I'ab Lo 5A, it would appear

that f4rners consider Billet an¢L~orgh]Jmas their most important crops
: '.•.. '. '" "~,~. , " ,. .~' .. ,', ., . .

t
becauad they are their s+ap.Le food. On the other hand grounclnuts and rice

are iBportantprincipally because they constitute the cash crops for the

peop'Lo wzhi Le cowpea is Impor-t.arrt both D.Sa source or: food for the farm

family c.nd a source of cash incot:le.
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TiJ3LE 13 THE CONTRIDUTION1m'= THE--YJ.dl.IOUS CROPS TO F Am,lliRS' TOTAL OUTPUT - Nil.VRONGO-Ibv1KU .I'JlliA

- "
."

= -
Total (%) Millet (%) Rice (%) Ground- (%) Sorghum (%) Cowpea (%) Others %nu t s ~~~-

Grossi
Potential t780 ( 100) .i300 (39) t140 ( 18) t130 ( 1710) t120 ( is) t8a ( 1a) t8a (1)
Output (A)

~
Gross
Returns froo t180 ( 100) ¢8 (4) t 54 (30) t 63 35%) t 12 (7) t13 ( 7) ¢30 ( 17)
Marketed
Surplus (B)

-... ~-~

(D) as % of 23 3 39 48 10 16 -(L)

1 This refers to the gross proceeds that would have accrued to the
f,'.rDerif he had sold all his harvest.



- 43 -

'{

B. DENU-l.BOR !illE~

Table 14 gives the relative contribution of various crops to

the f'ar-ner s,gross output as weLl, as their contribution to farner's

gross oarketed surplus.· The table shoHs that cassava is the hic;hest

contributor to the farners' gross output accounting for 6410of the

total output for the 1973 soason. Maize contributes the second largest

anount and accounts for 2~ of the total gross output. Co\~ea cones

third with a neagre contribution of only 4 percent.

In terns· of cash vr-cce.i.pt s - or the value of nar-ke t ed surplus

cassava is still the DO~~ .~PQrt~t ,crop accounting for as high 66

percent of the total of.t'arners' 'receipts fron crop sales vzhi.Lena.i.z.e

and cowpea take the second and third pLace s re spectiveIy •

•Conparing Tables 13 and 5B it would appear that farners in the

Denu-Abor area consider "cassava and'naize· as their two nost ioportant

crops not only because the two crops constitute their chief staples

but also because they are their largest sou~ce of cash incones.

CO\7pea is also ioportant to farners in the area for sinilar reasons

although its relative contribution to farners' gross output and/or

cash incooes is insignificant.
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1JillLE 14 THE CONTRIBUTION OF ~'lli.i? ViillIOUS CROPS TO FLRMERSt TOTAL OUTPUT
12f1P-Id2.,OTIAREA

-

C%) (%) (%)
lit

Total Maize Cassava Cowpea (%) Groundnut (?~) Others (%)
- - ~ - ~

Gross
Potential .%470 (100 ) %130 (28) %290 ( 62) %20 (4) . %5.00 (1) %25 (5)
Output (A)

-

Gross Returns
froo Marketed %350 (100) % 90 C26) %230 ( 66) %15 (4) %4.00 (1) %11 (3)
Su!';plus (B) .

1 ~.

(B) 1.S % of
(A) 74 96 79 75 80 44

~
;:. Tobacco, PCIJ1;cr, su gar-cane , shallot s tooatoes, etc.

I .~
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CHAPTER VI

FARMERS I IiVlPR.C;SSIONS j,BOUT COViPEi\. LS A CROP

As a crop, cowpea is weLl-sknownto all the f'arraer-s studied in both

survey areas. 1.l1 the farners had produced the crop before although not

all of then cultivated it in the 1974 season. For exnnplo whiJ-e nearly

99% of th(3 famers studied in the Navrongo-I3awkuarea cultivated the crop

in tho 1974 see.son only 20% of those studied in tho Denu-':.bor area

cultivated it in the saaG ye2r (see Table 7). It can be seen fronTables

13 and 14 thnt cowpea features pr-oni.nentiLy .as a source of food and Lncone

for faroers in both survey areas especially those in the Nnvrongo-Bnwku

area. In terns of profitnbility, l'..ppendix Table 12 indicates t.ha.t cowpea

is second only to cassava in the Denu-Abor-area while in the Navr-ongo-Bawku

area covrJ?en(-rvithout fertilizers) r-anks eighth anong 13 enterprises in terns

of profitability (see Appendix Ta"ble 8). The pertinent questions to ask

are (i) why cowpea is very inportant in the Navr-ongo-Bawkuar-eu inspite of

its relatively low profitability; (ii) why f'arraer-s in the Denu-e.bor-area

do not procluce nor-e cowpea ,

1... . ~NU-iillOR

1. Conplaints by Farners

One hundred and two (70%) of the f'arner s studied in the area

considered cowpea ,a highly.:risky crop. These f'az-ner-sbelieve that to

produce cowpea successfully, planting needs accurate tining. Failure to:

do this nay lead to a total loss of the crop (the fruits nay not set at all

or the pods nay be enpty}, However the f'arrier-s do not seen to be sure

about the correct tine for plnnting.



The few f'arner-s who try -bo brave the -s.i turrt i.on "are"usiia'l.Ly afraid to invest

heavily in the crop. They prefer to hedge in other crops. Manyfarners

also conpLai.ned of low yields which they attributed to poor' rzeathcr- and

poor soil. Fifteen t'arner s ' in the ar-ea conp.La.iriedthatthoir soil was not

good for co\~ea. ~s such they Viouldrather cultivate cassava for use as

food for the household than to gro'il cO\1peawhich wouLd not yield enough to

sustain then for the year. 'Five f'armer-s spoke about the difficulty of

harvesting cowpea.(including the sheLli.ng of the beans). They cLadrae d these

activitios were tedious and required too nuch labour while only two f'ar-ner-s

in the sanpLe talked about storage pr-ob Lens of the crop.

2. "Motivation of Farners

Thirty-seven f'ar-ner-s in the sanpl,e produced cowpea every yeo..rbecause

they considered the crop both pro"fi table and highly nutri tious. However-

these farners also held the view that cov~)eais a tricky crop.

It nay be concluded that alnost all the faroers studied in the

saDple would warrt to produce cowpea or increase their production of the

crop if they would be told each year the right tine to plant it. A higher

yielding variety wouLd a.Lso ir,1I)e1l:selyhelp the si tua t.ion whd.Le L1.nj integrated

plan for increased cowpea production in the area should also consi.der- the

type and dosage of fertilizer necessary. Such a plan should also anticipate

the difficulty of shelling the beans fron the "pod.

B. l~'",."VRONGO-BAi;IKU .2JlEA

Cov~ea can be considered a household crop in the area although as

a crop it is usually intercropped-chiefly w.i th nillet and sor-ghum,

r
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In fact it is tho coneon practise.G-f~th\3:..farnerst,o ni'X-·-tne seeds of

cowpca, nillGt and sorghun together durin~ plnnting_· The' 6ropis therefore

popular as an Lritier cr-op but not asa pure crop.

1. -Conp.La i.rrt s & Motivation of Farners

'Forty-one (857'0 of tho f'arrrer-s 'in the sanpIe would not opcr-ate pure

crop cowpea farns because they considered the returns very low and unreDune-

r-at.lve , This conpLa.in is justified 'by the size, of. gross Dar{Sinderived f'r-on

this entorprise vis ....a-vis the others (see Apperid.i,x Table 8). The low

returnsfroLl one acre of pure crop cowpedis Dainly a function of low yields.

Ear-ner-s obtained an aver-age yield of 3'80 Lb s of the shelled beans per' acre

or. 348kgn per hectare (see Appendix Table 7). The Clovv'yields ste .ns

apparently f'r-on 10Vl genetic quality of seeds used as Hell as froLlhic;h rate

of insect danage in the field. It has been estil'1atec1'by Kur-anoh.i,e(1974)

that cowpea farners in northern Ghana lose between 20 and 30 percent of

their crop through, insect danage both in the field and during storage ~).

Farners in the Navrongo-Dawkuarea produce cowpea both for household

consunption and for cash and they would produce mor-efor the sane reasons

if they obtained higher yielding varieties and were :introduced to siuple

and econ08ic Qethods of preservation against insect :infestation both in

the field and during storage.
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ClL".PTER VII

OPTDiillH FARM PLANS OR ENl'ERPRISE MIX FOR FiilllvlERS
iN N1~VRONGO-nl.~~KUAND DENU-lillOR AIlliAS

He.ving outlined,th8 cropping patterns in the two survey areas, the

existing arable enterprises ,with their resource r'equdr-enerrts as well as

their returns, it is intended to use the.datatc;> evo Lve the,appropd},1.i:;e•.

enterprise nix which would enabLe f'arraer-s to na.xira.Lz e their net r-e-tur-ns

_,subject to the labour , capital and land constraints facing then.

1. The Technique Used-Linear ProrrnnQing

The techpique enployed to evelve the optinun enterprise nix is

Linear Prograooing which annlysesp~oblens in which the linear function of

a number of var-Lab Le s is to be nzxioised (nininised) when those variables

are subject to a nuober of restraints in the forn of linear inequalities.

The problen can be stated generally in the following oath00atical forn

assuning tn' nunber of variables in the function and that the objective

is to oaxll,ise the preference function:
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n
* fu ::: a.x. + a2x2 + ...... a x ::: a.x.~ a. n n ,~ ~

j ::: 1

where the variables are subject to the

f'o.l.l.ow.irig '!:l'constraints:
[

P11X1 + P12X2 + •••••• P1 X L b1n n -
P21X1 + P22X2 + ......- . P2rfn L b2

•

'",

•
X P .x!:lZ-2 P X L bormn_

or !:lorebriefly

+ ........
n

L P.. x . L b i., 'iZ ~J J
j

= 1, 2, •••••• n

with X.~

II 0
~

X2 71
)

0 ) . "" .. '. ,

• )

X • ~
n

~71 0

KEY
U ::: Preference function (Maxinun Net Returns)

ai :::Gross nargi~acre or bectare of ith enterprise

xi :::0 Acreage or No. of hectares of ith enterprise

P1 :::Level of b1 required by a unit of ith enterprise

X1 :::Acreage or No. of hectares of ith enterprise

b1 ::: Total Resource Supply of the Farner.

. \

"".
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2. Coopeti tion anong Enterpris~
. } _ '" ,.Seasonality ofraii1fall in both survey areas perf'orces strong

conpetition auong existing crop enterprises for f'arnors' resources

particularly labour and ca~ital. For exanple although the land vrithin

the areas nay be suitablo for the production of oany crops, land
the

preparation ani:Plantingof' the crops Dust necessarily be carried 'out within

a particular period for the crops to take--a:clvantageof earlyra:i;n$'.

Sinilarly the har-vosting of' groundnu t, tobacco and cowpea in the Denu-Abor

area and the harvesting of'oillet, sorghun, cowpea and rice in the
. a

Navr-ongc-Bawku area should be c.c::trriedout.vi.thin~ertain period ·to forestall

crop losses. This brings about denand peaks for labour and capital along

the course of the crop season (see Figures 1 and 3) ,. In such tines t4e
". ~...' .,\

farner needs t,uidance as to which enterprises he Dust inves't his scarce
! "..;-

resources for naxinuo returns, hence the need to evolve the optinu~

enterprise oix.

1. ~chnical Co-efficients

Available Harking Capital:

Given an adequate stock of t'arni.ng Lnp.Lenerrt s - hoes, cutiasses et.c,,

working capital can still constrain, the level of faroing activities :.<

, '

because of' the need probably to pay for hired Labour- and tractor servicos
, '

as well as other purchased inputs like seeds and fertilizers. In the

design of the op td.nun enterprise nix (plans) a vvorkinl3capital base of'

%100.00 is usod.'
:... -
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This is then varied up to ,¢1000.00-to deteroine its effect on the O:dGinal

plan. The choice of ,¢100.00 is arbitarily when it is considered tha:t an

estiBated average of ,¢180.00 cash revenue v~s received per farner during

the 1973 scaaon f'r-on his arab.Le f'arru.ng (see Table 13)." It Dust be
~".oentionod however- that most f'ar-mer s in the saople relied mor-e on fa.Dily

labour and other inputs supplied freely by the household then on purcha.sed

or hired inputs (including labour)o -" .This enables faroers to carry out
-'"their faroing operations with relatively SDall working cn:;Jital. Revenue

froo anioal production Day also be used to support crop production.

Available Land Resource:

It has been estiDa.ted in Table I that farners in the saople possessed

an a.vera.g8of 16.7 acres of la.nd of which they utilised 73 percent in the

1974 faroinG season. This 16.7 acres (6.8 hectares) is used in de sLgrri.ng"

the str-a teBie s, .... ,

Available Labour R8sources:

Tl1ble15 Gives the estina.ted nonthly la.bourresourceava{lable to the

farner in the'saoJle. " 1It wa s estiDated that a f'arrier- had abou t 3 Dale and

41 feoale adults within his faoily who provided their services to hiD free

of charge. However unlike in tho fore st ar-eas of Ghana wher-e fenale labour

foaturos,Qorc f.,roqucntlyin a.Lno st all the faro'"uperat-hms,--i'cua:le''le:bour
...

is nor-e C?OLlOnly enpLoye d in har-ve sting and to a I:1inorextent in planting

in the Navr-ongo-Bawku area. Most f'arrier-s Ln the sanpLe worked 5 day s in a

1These a~e the nodes of figures quoted by respondents.
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week while the naxinun nunber of casual labourers engaged by a farner in

an operation was 62• On the basis of these facts it has been estinated
I .

that a farner in the sanple has available to hin an average of 207 nandays

of labour in May, July Ll-ndOctober. This conprises 69 nandLl-Ysof fanily

labour and 138 of hired labour (see Table 15). Sinilarly he is estinated

to have 198 nandays of labour (66 nanday s of fanily labour and 132 hired

labour) in June. Appendix 'I'abLe 13 and Figure 1 show the nonthly
farme:r

distribution of per acre labour r-equ.ir-encrrt s of the enterprise in which ~~heL
invests his resources. The figure indicates that conpetition anong

enterprises for labour is [lost intense in May-June and in October-Novenber.

This is be cause sowi.ng, first unde.r--cu L't Lvat i.on and ~ertilizer app.l.i.catd.on

are carried out in May-June while the s econd under-cultivation and

harvesting are also carried out in Ootober=Noveraber-; Thus.:1s shown by tho.

figure these are the nonths in Hhich the nost labour is needed for the

operation of enterprises.

The labour resources available to.the farner in these L10nths is therefore

used as a technical constraint in designing theoptinun plans.

2This is tc.ken as the nunber of l.:1bourersa farner can conveniently
supervise in a day in addition to the three adult nales and 4 adult
fenales fron his household.
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'FIGURE I: Per i_ere l\;onthly Labour Requirement of Enterprises-

N§;!E££go-Bawku ,Area
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11.VCR.lxGE.MONTHLY LVAlLi.DLE LL".DOUR RESOURCE PER FIIRMER
~. (N,\.VRONGO-IlAViKU lulliA) -= -~-

AvernseTota,l
Month No. of Manday s of I'Ihndaysof .:~va Llcb Le

Dl1yS FaDily Labour- Ili.rCJ.:~Ll1bouri'fIl1D.C.l1Ys of
Ll1bour

..
May 23 69 138 207 .. '

- - _r

June 22 66 , 132 198 ..

July 23 69 138 207 ..

October 23 69 138 207
-;:.. -"'-.

Noveober 22 1101 132 242 .. ,

~ .~ ~--=-=-=o:o

2. Opt:ir:luoFlnns (Enterprise Mix) for Fa,ruers in Navrongo-DaVlku nrea

Plan 1 - Assuoptiors: i ._

The pr-ogr-anrri.ng or the S:ir:lplexTableau 2 for opt:ir:lunP'Lan 1 is shown

in Appendix Table 14.

The plan a ssune s the f'o.Ll.owi.ng ;

(i)

(ii)
a total avail'"able.Land of 16.7 acres (6.8 hectares).

Ifarners Inbour supply of 207 oandays ~aChof May, July, arid
October (see 'Tl1ble15).

(iii) t: wor-k.i.ngcapd ta.L of ,t100.00

(iv) that the farner pays for all the variable inputs - all
labour, seeds, tractor/bullock service s and therefore obta'i.ns
the gross nargins presented in Appendix Table 8 for the
var-Lou s enterprises. '

1This includes 22 oandays of labour fron 4 feoales in the faoily.
2Also referred to as Originnl Problen Matrix.
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The optumum plan or enterpri se from the above assumptions is give n

in 'I'abLe 16. It consists of the operation of 2.1 acre (0.9 hectare) of

the mixed enterprise millet/ sorghum/ cowpea without fertilizer. The plan

yie~dsa net revenue of ¢142.00.

TABLE 16 OPTIMUMPLANONE- NAVRONGO-BAvIKUAREA

Real Activities Acreage z-c
¢

Disposal
Activitie~

Level of
Unused
Resources

z-c
¢

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2.1

0.0

0.0

54.66
72.49

40 ••98

79.01

104.07

117.41

78.83

84.59
··104.59

12.4

0.00

57.40

71.04

P1May L

P2June L

P3JulyL •

0.00

0.00

0.00

0.00

0.00

1.42

0.00

183.0

207.0

P6 Working 0.0
Capital.

Total Net ¢142.OO
Revenue

1. 1.1 = Millet 2. C = Cowpea

4. R(NF) = Rice (without fertilizer)

3. R(F) = Rice (with fertilizer)

5. G = Groundnut
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Implications of OptimumPlan 1:

Table 16 gives a detailed implication of operating Pla~ I. None of

the norrth'Iy supp.Li.e s of .Labour' is depleted from operating the p.la;n. In the

Real Activi ti,e s r-ov , the Z-C column, which, shows the' marginal cost of each

enterprise in the optimum plan, indicate s that, groundnut wit.hou.t fertil:izer

(p13) and cowpea/groundnut wi~houtfertilizer (P16) are the least profitable

enterprises and therefore the ,least favoured, ~o ,enter the op'~imumpLan,

The Z-C column in the Disposal activities r-ow gives the marginal' value

'product per una t r of'v the 'various resources used.' Allthe.0100.;OO wor-kf.ng

capital is exhausted in the plan. The Z-C value for this resource indicates

that an addatii.ona.L .01.00 would yield .¢1.•42 additional net revenue in the

p.Lan, iiork.ing Capital therefore comes out as the most constraining J

resource in the plan.

3. Effects of Raising the Level of Yiorkinp:Capital in Plan I

Net Returns:

The effects of raising the level of' wor-ki.ng .capital wi thouf changing

the original problem matrix are sunmari,sed in Tabl: 17 and by Figure 2.

The figure show's that the total net returns accruing f'r-on the optio.~m

strategy increases f'r om.0142.00 to .01,220.00 as the size of vror-ki.ng capital
. ..

increases from .0100.00 to .01,000.00 while other resource levels are held

constant.
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TABLE17 EFT.'.l.' ECT OF ','IORKING("~PIm."L SIZ'" a TJ71 ' P r ;0_ =.,;;;.,;;;;;. ~..".,.;;.-,,=~.;.;;;...,.;;:,UL~,=-u=';:;...;;=,;;;..1J~I;.:...~_O~INli.LILN & NETRETURNu

Level of Horking
Capital

t
Optimal Plan/Enterprise

Mix
Net Returns

7
100•.00

150.00

200.00

300.00

500.00

800.00

1;000.00

NF~:1
2.1 m/ s/ c
3.2 a

4.3 l!

6.4 It

10.6 It "

F::'2
15.4+ 1.3 8/ s/ c
o. 3 -I:: 16..1;- ,.

142.00

213.00 .'

284.00

426.01

710.02

1,120.60

1,220.00

~'. 1 millet/ sorghum/cowpea (rri thou t fertilizer).
:;t 2 millet/ sorghun/ cowpea (,-,ith fertilizer).

Table 17 shqi.rs' that f'r-ora7100.00 working capital to 7500.00
./

millet/sorg~uo/co~iTpea (NF) still r-enains the opt.i.munenterprise although

the scal~ of operation increases froD 2.1 to 10.7 acres (0.9 to 4.3 h~ctares).

However when the level of wor-k.i.ngcapital reaches t800.00, 1.3 acres of

Dillet/sarghuo/cm1pea (with fertilizer Pi].) enters the opt.Lmunplan. At·

that stage the optimuD enterprise mix becomes 15.4 and 1.3 acres (6.2 and

0.5 hectares) of Dillet/ sorghun/ cowpea (vrithout fertilizer P18) ~nd m.illet/

sor-ghun/oorrpea (uith fertilizer P
17

) respectively. This n.i.x yields 71,120.00

'net revenue and takes up all the 16.7 acres.

4. Optioun Plan ,lith t1 ,000.00 'ilorking Capital:

The levels of Pi7 and P18 in~tho .OptiGlUDmix changes considerably

when working capital rises to 71,000 without any change in the probleo !:latrix.
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The level of nillet/ sor-ghum/' cowpea wi-t.hfertilizer (P17) ~ncreas~ s to 16.4

acr-es (6.6 hectares) while the level of ciillet/sorghilD/cQ\-ipea--rdthout

fertilizer (P1S) dininishes to 0.3 acre. The total net returns frOB this

nix is ¢1,220.00. At this stage the size of available land becones the

nost crucial constraint. The oarginal value product of one acre of land

at this stage is ¢43.14 while an additional %1.00 to thevwrking capital

wouLd increase the total net revenue by only 50 pesewas, The full results

of the pr-ob.Len natir-Lx with %1,000 wor-ki.ng capital are presented in Table 18.

One point worthy of notice is the dininution of the Z-C value of Rice (P1:0)

froo. %40.98 to ¢20.65 fron ¢100.00 working capital to ¢1,OOO.OO
. ...., .

(see also~ Table 15). This supposes that Rice -Hill be a feasible crop to

enter the ojrtimun;J?laI:_~-~~~n~f?r~~ng.capital is raised soo.ev~~~:r~above

¢1,OOO.OOand o.ore land becoo.8s available. This suggests that rice

production for profit in-the Navr-ongo-Bawkuarea is a: l_ri:.cl'!. ban t s venture.'
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'"TABLE 18 OPTD,VlL PLAN \iHTH l1 ,000.00 WORKING CAPITAL

-- =
Real Activities Acreage Z-C Disposal Activities Level of Unused Z-C

Resources %
.

P M 0.0 59.81 Pi May L 74.5 0.008
<

P9 C 0.0 66.69 P2 June L 81.1 0.00
P ReF) 0.0 20.6510
P R(NF) "0.0 64.75 P3 July L 207.0 0.0011
PG(F) 0.0 84.84- P4- Ootober L 173.6 0.0012
P G(NF) 0.0 103.14 P.5 Novenber L 24-.9 0.0013 .
P 14-C/M 0.0 79.84- P6 Working Capital 0.0 0.50

C/G(F) 0.0 70.14-Pi5
P C/G(NF) 0.0 99.34- I P7 L-:-and 0.0 43.1416 . F
P17M/S/C 16.4- 0.00 ,~

. NFP18 M/S/C 0.3 0.00

..' ,F
P19 M/S/G 0.0 41).75

" NF 61.75 I %1,220.00P20 M/S/G 0.0 Total Net Revenue =
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5. The Conclusions fron Analysis:

The f'o.LLowi.ngconclusions nay be drawn fron a coripar-Lsoriof the

outcone of the optiQUlJplans and the existing situation in the area:-

Mostfaruers in the Navr-origo-Bawkuarea are not getting the

naxiIJunpossible returns their resources endovment can give then. This

is because of over-diversification of crops or crop enterprises

leading ·to ois-application of resources through (a) under-investnent in

the appropriate enterprises and (b) Lnvestnerrt in enterprises wh.ich are

relatively unrenunerative.

The choice of nilletl sorgllur;J/cowpea (nixed) enterprise by nost of

the f'arrier-s in the area is rational in econonic sense but many·faroers

have to increase their investnents in this enterprise to achieve the

opt inun level of r-esour ce utilization.

Groundnut production is relatively an unpr-of'Ltab.Leenterprise.

But the existence of the oil oills at Bawkuoakes ;Lt iIJperative to nake

the enterprise mor-erewn.rding through yield increases.

Rice appears to be,a 'rich naJ;l'::;;crop' in the area. Its

cultivation becones profitable only whenworking capital .i.nvesbiierrt

exceeds t1,000.00. To nake the enterprise r-ewar-d.i.ngto soall-s'cale farners

efforts need to be oade to decrease the oper~tion cost per unit of the

physical output of the crop.
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B. DENU-ABOR AREA

1. Technical Coefficients

Available Working Capital

As in the Navr ong o-Bawku area no meaningful estimates could

be obtained of the size of farmers' working capital at the

beginning of the farming season. Thus ¢100.00 is used as the

base in the model. Later the amount is raised up to ¢1000.00

to investigate what ontimal 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 Navrbngo-Bawku

area. Farmers' family lc.bourresource in the former area was

much more meagre while the supplies on the locc.l labour market

wer-e much lower. A farmer's fs..milylabour resource wa s est Lrna ted

to consist of on~y himself and 2 adult females 1. From .the labour

mnrket a fnrmer in the area.hired a mD-ximum of 4 labourers por

day. F~roers in the area usually worked 5 days in a week r~s-

ting on Fr~days or market days and on Sundays .. Based.6h these

facts the farmers' monthly labour supply levels have been

calculated Qnd presented in Trlblo 19. The table indicntes that

the average fs..rmerwould 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.

1 These are the modos of the Figures quoted by farmers.
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TABLE 19 MO:ITHLY.LABOUR RESOURCE AVftILABLE PER F1I.RJ.':1ER
( DENU -ABOR j\'REA)

No. of Total
Month Horking FamilY2 Hired Total

days Labour Labour

fo'ebru[).ry 20 40 80 120

Hnrch 22 44 88 132

April 22 44 88 132

May 22 44 88 132

August; 21 42 84 126

Sent ember 22 44 88 132

"I-""'l

\
!

Figure 3 nnd ilppendix Ti'ble 15 give the monthly labour

~equirement of one ncre of the various enterprises. It cnn be

seen from the Figure that labour requirement for the enterprises
is highest in-August- when -h-a-r-vc-sti.ng·--ofm0s·t-ofthe crops takes

place and in April and May when planting (~owing) and the first

we0ding.(under ciultivation) are carried out. The demand for

labour is also fairly high in February and March when the farmers

prenare the land. February, March, April, May and August are

therefore used in the model as the months in which labour may

be most cons~raining.

Available Land

It has been estimnted in Table 1 that a farmer in the Denu-

Abor area had at his disposal an average of 11.6 acres (4.7

hectares) of land of which he utilized about 5.6 acros or 2.3

2 Two mandays of female lnbour is taken to be equivalent to 1
man day of male labour.
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hectares in the 1974 farming season. These 11.6 acres nre

considered in the plan.
,

2. Optim~l Pl~ns (Entorprise ~ix) for Farmers
in Donu-Abor Area

Optimal P'Lan 1. .""ssumptions~

Appendix Tnble 16 givos the Simplox Tableau or Problom

Ma tr ix for opt Lma L pLan 1. Tho plan as sumo s the foLl.owing ~

(i) n.t.otaL nva lLab Lc Lan d of '11.6 n cres (4.7 hoctnros)

for tho fo.rmor~"

{ii) avnilnble labour supply of 120, 132, 132, 132 nnd 126

mandays for FObrun.~y,'Mnrch, April, Mn.y and August

rospoctivoly~
.

(iii) a working capital of ¢100;00-

produ~tion find obtains the Qvorrigo gross margins

presentod in Appendix Table 12.'

Results~

Tnble 20 givos the details of optimal Plan 1. The plan is

ma dc up of· onLy 1.8 acres ;(0.7 hectare) of cowpe a (pure crop) nnd

yieldS t157.05 net revenuo.
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Ti\BLE 20- OPTIi'1i-iLPLi~l'J1. DENU-,'\BORAREA

Level of
Renl . •. .••••• _,. __ . ,M"_. Z-c ........ • ___ , __ •••• ___ •• _.~~. "M_ "'. ..•...~UnusQd.. .. z-c
Lctivitie.s Level ··'t-- DispOS4.L Be·so:u~c.e .

Ac t Ivd t Lc s t
P9 GCl

1 0.0 16.10 P (Fob L) 109 0.001
P10 M2 0.0 43.16 P2(Nnrch L) 121 0.00

P11 C03 1 .8 0.00 P3(April L) 132 0.00

P12 Gr4 0.0 44.50 P4(Mny L) 126 0.00

P13 Tab 0.0 93.35 P5 f~ug 99 0.00

P14 CalM 0.0 82.69 P 132 0.006 Sept
P15 Ca/Co 0.0 81 .34 P 71,nc5 0.0 1 .57
P16 Ca/II,1/Co0.0 54.89 F8 LN.? 9.8 0.00
P17 Co/H/Gr 0.0 60.70 riot Revonue .0157.05 .

1 Cassava 2Ho.ize 3Cownell 4Groundnut 51-1prkingCapitnl
6 .Land.

Implicntions of Optimnl Plan 1 .

. P'Lan 1 Lo ave s 9.8 a cr-o s (3.9 he ct ar-e s ) .of nvn ILabLe Land

un-utilized and.« lot of ,1l1bourresources n Lso un-iuae d. H01-J~ver

nLl. the wor-k ing cap LtaL is exhausted (see 'I'ab 10 20). The re su l,ts

indi co.te that an add f.ti ana 1 .01.00 wor k i.ng cao i taL wou Ld enab Le
.•

production expansion nnd bring about Ildditionnl net revenue of

t1.57. It can also be seen from T~le 20 thllt Tobacco should

be the last enterprise to be considered for investment by the

farmers. Its mllrginnl cost ) per acre of .093.35 (.0230.66

per hectare) is tho highest among the excluded enterprises.



3. Effocts of RRisin~ The Levol of VorkingCapitul
In Plan 1

J7igure 4 and 'I'rb 10 21 shou tha t, the net r-evenue derivo d
from tho· optTm8.i·plim lncreclso~:~apiq.).y·88 the amount of wor-k lng

canito..lincreo..sesfrom ~100tot500. The gradieDtoftho curvo

h owcve r- do cr-cascs sLi gh.tLy from ~500 to .0800 of wor k ing cnp ItaL

wh i Lo the curve oLmos t fIn ttens off frOm ~800 to ,01000.00. Uhen

the lovelof-"J'Orkin[; cap i t aL r8[lchos·t500~06~ ~\ugustlabour in

the plan (labour for harvestinG) becomes depleted nnd constrai-

ning. The Har gf.nn L Value nroduct of one mariday of ~\ue;ustlabour

nt this stage is ~1 .57.

Optimal Plan-Enterprise Mix
Tnble 21 depicts the changes which take place within the

optimal pIon or onterprisemix as the size of working capital

increases progressivel~ to .01000.00 withoutnny changes in the

originnlproblem matrix. COHpeo..(Pure ..cr- OR} remains··theoptimum

enterprise for investment non the acreage (~cale of operation)

increases as the sizo of working capital in6ronses to ~500.00.

1"!henworking cap lt aL is ,0500.00 the opt Lmn I plan involves 8 acres

(3.2 hectares) of cowpea and 0.7 acre : .~ 0of ccssava ann glves a net

revonue of t774.14 (Soe Table 21). Prom n working capital of

t500 ..00. the prominence. of COHpe8. as an optimum enterprise

diminishes from 8 acres to only 0.1 ncre at t1000.00 working
..

capital. Thi~ ho.ppens because August lab~ut gets depleted at

.0500 wor k Lng capital. Fr-om thL.1:stago and with mor o money for

investment farmers have to select enterprises 'Itlhichutilize

little or no August labour. This explains tho importance of



cassava (pure crop) in the optimal plans when working capital
rises o..bov~¢500.00. (S06 T~ble 21)

T!l.BLE 21 Ef'FECTS or HORKING Cl'.PITAL SIZE ON OPTD1AL
PLAN AND NET RETURN S

Size of
vlDrkiniS Optim8.l Plan/ Not Returns
Co..pito..l En t cr prLs e Nix-t Acr-e s t

100.00 1 .8 Co1 157.05
150.00 2.7 II 235.58
200.00 3.5 tl 314. 10
300.00 5.3 1/ + 471 .10
500.00 8.0 + 0.7 ·2 77L~.14II Co..

600.00 6.4 II -II- 3.3 JI 889.45
800.06 2.5 t1: 9.1 n 1109.57+

1000.003 0.1 11+11.4 n, 11 30.83

1 C0111Tpea
3 t1 62.49 of this is left unused wh lLo Hay labour

becomos constraining with to.82 m~rginQl value p~oduct.
The conclusion to draw f'r-orathe above analysis is that cowpea is the

opt.lraaL entorprise for Invo stmerrt when working capital is up to t500 and

labour resource level is as es t iraated above. ~lith mor-eAugust labour

cowpea is still the optziraaL enterprise when wcr-k.ing is above t500.00.
Cassava becomes mor-eLrapcr-t.arrtwhere the supply of labour in l~ugust.-is

small. This situation raises a lot of issues of agronooic, economic as

well as political nature.
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CRAPI'ER VIII

C 0 N C L U S ION

1::.. nunber of crops take pre ced.ence ovor cowpea. in f'nz-ner-s'pro grnDL1e.sin

both survey areas. In the ~o.vrongo-B,o.i"Jkuar-oa, the reason is tho.t the

cultivation of cowpea (as 0. pure crop) is relatively un reDtmero.tive •

However coppea is one of ~ crops whi.ch conposo the nos t profi tc'1.b.leand

optinua enterprise -oillet/sorghuql covzpen intercrop - for investuent. by

f'ar'ner-s in tho ar-ea, Ear-ner-s ar-o cvrar-e of +ho high food value of cowpea

and nould produce ncr-e if sinple and econcui.c ncans of i;lproving their

yields ner-e Il".c..eknown and. ava.i.LabLe to the:J, Such noans could CODein

the forD oil 0. pcckagc deal conprising high~r yiolcling Offi;pon -var:l..Gl-ties/i{ypes

o.ccoDpanied by ainple n.ud inexpensive but provml crop protection and storo.~o

Most faroors in the Navrongo-Bcnku cr-oa are not Getting tho naxamr .

possible returns their rosourco ondormnerrt could give then. This is because

of over - diversificntion of crops or crop enterprises leading to ~o.ppli-

~'1.tion of resources through (a) under-investuent in the appropriate enter-

J.?rises and (b) investnent in enterprises r.h.ich are rolD.tively unr-eoune.ratdwo,

The choice of nillet/sorghur.y C017peo.(nixed enterpriso) :by the na jor-i,ty of the

f'ar-ner-e in the area is r'at i.onnL 0 conorri.caLly 0.1t.hough the threshold of invest-

Dent for opt iram returns is rc-roly !"oi.choC.•

In the Denu¥Abor ar-ea cor/pea is accorded the third pIc ce o.:ti:i;orcasacva ,
\Tho

and na.i.ze in tho progro.uDoS of the farDer~cultiv.1.te it, nLtihough if' r atuz aa
nnxi.ui.za.td.on nero the objective' «:.0.:];:00. (puro crop ) should be the bes t enter-

prise for Lnveatoen t , Cassava and tia i.ze take precoJ.ence ovor corrpea becau£b

they are the chief stapl.es and r~ire little attention nhile. fo.rDe.rs o.re.not

(.erwin about; the crop caLander :fi'orcowpea end, are there.fore generally afraid

to invest in the crop.
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APPENDIXTABLEI

REGION
- DISTRICT

OUTPUT
Ivietric
Tonnes

'--~'----'1---'-"
!
I

-~- ....---1- .'-- ...-
I., .

I
!

II:
J
l
!.,
\
I
I

Upper RegiOfl.

Na~rongo/Bolgatanga

Bawku

Otper Districts

1,750

750
It-50

550

Northern Region 550

Brong Mafo 200

Volta Rocion 200

Eastern Region I,
i

TOTALGHh"iJA

100Ashanti Region

Central and Western Regions 20

2,970
--_._---------_. __.__ ._-,--'---

* Compi],od from the Vo.riousfiles at Ministry of

Agr icu ltu re ::ieeiom:l and Districts Offices.



APPENDIX T[illLE 2* 72

NU}'iJ3E!l OF CP!Ill'LE _ IUD 1970 & END1970

REGION OF DISTIUCT

150,000

48,000

L\S L'\.T MID-' 70

Nill'iillER. OF CL\.T'rLE

~S :"''1'm:rrL '70

1G7,000

42,000

20,000

182,OOq.

'50.000'

G1,OOO

71,000

486,000

106,000

'80.000

~

.300,000

903,000

Western R@gion )

Cerrnrc L Region )

i~sho.nti Region )

Eas tcrri region

9000

Vol to. RoGion

79,,000

275,000

Br-orig iiliafo 'Rgion 13,000

Nothern Region 260,000

- ~encli ::90,000

72,000

98,000

446,000

- 'li'anale

- Other ll.rO.J.S

Upper Region

- Navroneo-nolgo.to.ngu 92,000

- Barzku

- Q ther Ivxet: S

926,000

* SOURCE

6,000

Culled f'r-ori - Report on Chana Scmple Census of .il.gr-iculturo 1.970
Vol. 1. 1).57 By Ministry of Agriculture .•



!£pENDIX 3
73

TYPE No i o f
Farms

1. Pure CorE..!.

Cassava
Maize
Cowpea
Tobacco
Yam
Oil Po.lm

41
39
11

"\ .. ..., ".,

~~/~fL~

Ce.asav a/Mad.ze

Co.ssava/Cow4
Cass3 /Groundnut
Maize/Cow
Yam/Cow
Okro/Pepper

Tote.l
'\c1'" . TYPE

2
3

170 (68.8)
105 (42 .0)
~B'.:,l~f1~ • 7, )

q~~~4.4)
13 (5.2)
66 (26.7)

I
! Okro

Sugar Cane
Groundnuj;
Pepper '_./
Shallot

i SweetIPotatoe
i
i
r
II Cas s .ITo b~
I Okr'o/Toma
!Mc:tize/To b
I CassiS 'Pot?
IOilPalm/c.

125 429 ( 173.6)
21,- 83 (53.~6)

4 18 ( 7/3)
3 71 ( 28.7)
1 5 ( 2.0)
1 8 ( 3.2)

3. Three Crop
Mixture

Cas/Maize/Cow
Cas s/Mai ze/Groundnut
Cass/Maize/S'Potatoes

Cass/Cow/G'nt7

Cass/Maize/Okro 111

4.. Four & More
Crop Mixture

Cass/S'Pot/Cow/G'nt. 1
Cas s/Maize/Cow/Mai ze 1
Cass/Maize/Cow/lvlaize 3

q, .'-~ "-'i

, ·-i I ,~ ,

No.of
FaI'I!ls

Total
:Ac.

':-Hec.

".- -

2 2 '. (0 n), .'-'
3 4 ( 1•6).
4' (" '5 (2.0))
"t·

'-5 '--, .•.• 2 (0.8)
1 .3 ( - )
1 .3 ( - )

1
1
1
1
1

1.5
4
4
3
4

(." 6)...
(1 .•6)
( 1.6)
( 1.2)
(-1.6)

52 ( 21.0) Cass/Tob/Cow.:.1 4 ( '1.6)
~·4 ( i7.8) Tomatoo/Okrb/ 1 0.8 (0.3)Pe~ger23 ( 9.3) IGtnu Tob/. 1 2 (0.8)S'Potatoe
12 ( 4.9)

6 ( 2.4) To b/Pepper/
Tomatoe 1 3 (1.2)

t" ;

../ •....• ";'--"

!+ ( 1 .6)
11 ( 4.4)
10 ( ·4.0)

9
6

3

1 Ac. = Acreage 4. Cow = Cowpea
2. Hect. Hectare 5. Tob. = Tobc..cco=
3. CC'.ss = Cassavo. 6 S'Pot. = Sweet Poto.toes

7. G'nt = Groundnut.
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!1EPENDIXbt .: i

TYPE No.
of Farms 'I'o t aI Acr 0 Hect. TYPE No. Total He1 of Earms Acr.1. Pure Crop.

Rice 24 198.0 (80.0) Kenaf 2 7.0 (Groundnut 12 26.0 (10.5) Cotton 2 6.0
~

Millet 6 12. ( 4.8) Cowpea 1 0.6
2.Two-C£0~M~!.
Millet/Cowpea 12 62.0 (25.0) Sorghum/ Cowpea 5 33.0 (1Millet/Sorghum 5 53.0 (21.4) Sorghurn/G Inut 1 6.0 (Millet/Groundnut 2 6.0 ( 2.4~ Sorghum/Rice 1 3.0

fGroundnut/ Bambara "5 12.0 ( 4.9 Groundnut/Rice 1 2.0Groundnu t/ Cowpea, 7, 47.,0 " (19.0)
3." T'hree-Crop.

Mixture"-~""'=--"-
Millet/ Sorghum/ Co-

( 4.3)wpea 38 107 Mill et/ Sorghum/
Okro 1 6 (Millet/Groundnut/

Cowpea 7 12 ( 4.4) Millet/ Maize/
Cowpea 1 1 ( aMillet/Sorghum/

Groundnut 1 3 ( 102) Ric ej Maize/
Kenaf 1 .6 ( 04. Four-:Cr2.l2..!..MiX i ••

Millet/Sorghurn/
Bambaraj Cowpea 3 4.5 ( 1.8)
Millet/ Sorghum/
Groundnut/ Cowpea 2 10~0 ( 4.0)"
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APPENDIX TABLE 5
PllQ.y.v.rif.lQ.F COSTS P~R ;"C~iE OF PYRE_CROP ZJ~RI'R~SES

(Nf\'vRONGD~1!.1KU ~'u1Uf!:)

EI\lTERPRISE

ITEMS/OPEliATIONS Lnput
IvlD(3 )

Cost
¢

Input Cost Input
t HD

Cost
15

- Land ?repnr~tion

9.00
Tr~ctor/Bulloc~L2bour 15.00 15.00

- fertilizer

9.00
7.20

4.20

7.20
- SeeQs

66

- Ap.?licntion 2

- 1st Under Cultiv~tion 8 9.60
9.60 8

8 9.6~
9.60- 2nd Under Cyltivntion 8

- H~rvesting 6 7.20 9

TOTAL 28 57.60 33

1 - F = ~ith fertilizer
3 - MD = Mandays of Labour'

2.- NF = ijhthout Fertilizer

18.00

6

6.00
7.20

4.20

2 2.40
8 9.60
8 9.60

10.80

67.80
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;"CRE OF PURE CROP ZJ'J'ffi...>tPRISES

IA Y.'KU A.11F!l)

t

GROUNDI\,'UTS

Cost Input
t HD

Cost
t

Lnput
ED

15.00 18.00
9.00 6.00
7.20 6 7.20 6

4.20
2 2.40

9.6~ . 8 9.60 8
9.60 8 9.60 8
7.20 9 10.80 8

57.60 33 67.80 30

-~"

COYlPE.A( NF ) MILLET(NF)

J\lF~- -

- .

Cost nput Cost Input Cost
t hID t MD t

~-...,., -

- - - - -
~8.0 - 14.40 2 12.00

6.0 I - 10.00 - .50
4.80 4.80 .7.'2.0 4 4

- - - - -
- - - - -
9.60 7 8.40 I 7 8.40
9&60 7 8.40 7 8.40
9.60 6 7.20 6 7.20

~~
60.00 26 53.20 .24 41.30

.~......,..,.....,.,..-". -
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I 1£MS/OP:ERATI0NS
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J?RQPU..91'lQ1\T COSl'.§ PLR LC]E. oLEgRE CROP :GJ~RPBl§.1I§.

(MAVRONG{)~l2J.\E¥ll. )

Cost
¢

GROUND~,;uTS

Input Cost Input
t MD

Cost
t

Lnpu t
i\m(3)

- Land ~repar~tion

Trc.ctor/!3ullock/Lc~bour

- Seeds

- Sowi.ng

-8"crtilizer

- Ap]licntion

- 1st Under CuLtriv r.t.Lon

- 2nd Under C~ltivntion

- Hl2.rvesting

15.00 15.00

9.00

7.20

9.00
66 7.20

4.20

2

9.60

9.60

88 9.6~

9.6088

610 12.00 7.20

TOTAL 34 69.00 28 57.60 33

18.00

6

6.00

7.20

4.20

2 2.40

8 9.60

9.608

9 10.80

67.80

1 - F = 'ili th fertilizer

2.- NF = Y!ithout Fertilizer
3 - ED = Ec.ndnys of Lc.bour
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IDUCTIONCOSTS P.L:RLC~lli OF HJRE CROP EI'J'lS...TtPRISES
"<=:n' ..•.-=-.,.,.,.~~~~.,.,.~ ~_ ~"~.~.-~~.,.~~

RICE GROUNDI'WTS
R~cojTCT) ~~~~ic~1WT2T~-=~~~~F--~· -~~.-~ -~~GDJ\ffi'-~~----· -~-

Input cost
It

Cost
¢

Cost Input
It MD

Cost
It

In}ut Cost nput
HD ·It un

Cost Input
It r.m

~
15.00 15.00 18.00 18.0 14.40 ' 2 12.00

9.00 9.00 6.00 6.0 I 10.00 .50
7.20 6 7.20 6 7.20 6 7.301 4 4.80 4 4.80 -
4.20 4.20 I
2040 2 2.40
9.60 8 9.60 8 9.60 8 9.60, 7 8.40 7 8.40

9.60 8 9.60 8 9.60 8 9~60 7 8.40 7 8.40

12.00 6 7.20 9 10.80 8 9.60 6 7.20 6 7.20

~""-'~""'--

69.00 28 57.60 33 67.80 30 60.00 26 ' 53.20 24- 41.30
-~--=- .,..,.- ....--~

andays of Labour'
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PRODUC':qON COST PER ACEE OF COMPOSITE 1'NTERI-'RISES
~1'iTavIwngo. -l1D:uku Area)

'__,r_~._,. __"",,,._ . . '--~-~'----'.,.•..- -.--
Enterprise

GowlJea/tv1illet Groundnuts/Covrpe c.
(NF)'1 (F)2 (NF)

.
rtems/Operation.s Input- Cost Input Cost Input Cost

MD t MD t' MD t
--.--..

- Lo.nd Prepo.ro.tion - - - - - -
Tra.ctor/Bullock/t2.bour 1Z 1.4.40 3 15.60 "3 15.60
Seed;:; I- - - - - - -
Millet - .40 - - - -

'.J Sor[,huIT - - - - - -
Cowpe a - 1.00 - 4.00 - 4.00
Groundnut~ - - - 3.00 - 3.00

Sowing 4 4.80 J3 7.20 6 .7.20
'-

Fertilizer - - - 2.80 - ---
Application 2

-,

- - 2.40 - --=- --

- 1st Undercultivation 7 8.40 8 9.60 8 9.60

- 2nd Undercultivc.tion 7 8.40 8 9.60 8 9.60

- Hmrvesting 7 8.l1-0 8 9.60 3- 3.•60
...-.J. ••••.. -~..--....•..•..~•...~--.--

TO T li L 37 45.•80 35 62.60 28 52.60

1 NF = Without Fertilizer 3 MD= Manday

2 F = With Fertilizer.

e,



APPENDrX
TABLE "!,fj Continued:

- 7J -

- ""-----

Millet/Sor[mum/Co1vpen Millet/Groundnut/Cowpee
(F) (NF) (F) (NF)

Input Cost lnput Cost Input Cost Input Cost
MD :t MD t MD ¢ 1v!D t

12.00 12.00

1 13.2'0 i 1 '13.20' 2 2'0.40 2 20.40

50 50 40 40

50 50

1.50 11.50 t.OO 1.00

4.00 4-.00

4 4.80 4 4;80 4 4.80 4 4.80

, 8.40 - 5.60

4- ' 4.80 - Z Z.40 6

"!. 8.40 =7 8.40 7 8.40 7 8.40

7 8.40 7 8.40 7 8.40 7 8.40
,

8 ' 9.60 8 9.60 8 9.:60 8 9.60
"

TOTli 3,1, ; 60.10 27 ,46.90 30 .65.00 28 57.00



'.

CROP

Rice

Groundnut

Conpea

Millet

SorghuD

r - - '_r~ .,.-~ ...,...~---"~~--~~~ ••~~~---~-~--~=~~
I PURE CROP .'

. E:NTERPRISESL Millet/Cov,rpea Cowpea/Gcroundnu,t . 1IIlllet, 3,

1:~::::::~;::;:)1~-~"=- ~'. =~_-~T~It:~)·3,·..~.~.•~.~•.
. - I ~

.3,10(348) ! 70{ 79 )-·I-·1-1D( 1-9-1)

. 950(.1067) 210
i
(236) l. -.

20(22)-

800(899)

.270(303)

'~1F. = Enterprise ylith Fertilizer

*2NF =. Enterprise with No fertiliz!3r



-~ ..•-~~.--.-.~-----~-

1 Covvpen/G-roundnu't . lIIlllet, 30rghuo/Cowpea2-~~·~r~1~~·~--~l~-' 1 .-.-~~~--~-~ 2 =- ! p1
~ -1 F __ ~. __ ~~~ . _ 1~"F ~~. ~.~ _

. I - -1 . - -'..
i 200( 225) 320(35~)
~

)9)" i "1-=fO( 1-9-1) 20(22)" -' 120( 135 120( 135)

,236) ~ -. 800(899) 570(640) 1
I 270(303) 340(382)'

~~~--~--.--~. ~~~.~~-~ ..~.-.--.~- ---,-~~-~". '. -~----~~--.-------. ~ ~.,.

Millet/G:.~oundnu t/ Cowpea

NF
2

600( 674)

170(191)

420(472)

540(607)

70( 79)

250(281)

'r
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iU'PETlID IX *

TABLE 8 OPERATIONS (08':.'S or & Il.B'I'UPJ',T3 FRO:rv;SNT3R.DRISSS PER ACRE

(!I~~ron~~~\:)~ 1\r~

ENTERPRISES

•
.,
.-" 1

Millet-, 'J'TF

Cowpea NF

Rice' .:i-

Rice' NF

Grouhdnut F

Groundhut NF

Co,;pealMille~ NF

Cowpea!Groundnut F

Cowpea/Groundnut NF

liill/Ser/Cov7pea F

LIill/Sor/Cowpea NF

Eill/G' ::'.r,.ut/C:oV7peaF'

Llill/t;. "dnut/Coppea NIl'

]
I:
\

i

Av. I'o'ce>:1Labour-
Used (~~Clndays)

. Av. Totcil Produc t.i.on
Cost t'

B

24

Av. Total Value
of paid Inputs t

Gf.r.

26

34

28

33;

30

37

35
28

31

27
30

28

*cont'd on next pa~

~,tNF Without Fertilizer *Sc ~:; ..•.. So r-ghum ",

':'G'dnut = Groundnut

~l,lill = Millet

*2F With Fertilizer

r



.APPENDIX
TLBLE 8 Continued

..

0'\

Tot.a'L Non-Labour Gro'ss Net Return to one

ENTERPRISES Cost t Output t Returns t Manday
lD E .. F . Labour. ..

E-D=r
....--.•..•.~.,------.....•..•

I
I

Millet NF1
,

12.50 108.00 66.70 3.98

Cowpea, NF 12.00 56.25 3.05 1.70

Rice p2 28•.20 126.00 57.00 2.87

Rice NF 24.00 72.00 9.60 1. 71

Groundnut F 28.20 50.00 7.80 0.69

Groundnut NF 24.00 30.00 -30.00 I 0.20
'"

COv7peaVMillet NF 1.W 32.00 -13.80 0.82
,

Cowpea/Groundnut F 21~80 66.90 4.30 , 1.28
\

COV1pe~Groundnut NF 19.00 22.70 -29.90 0.13

Millet/,Jorrhum/ Cowpea F 22.90 133.30 73.20 3•.56

j./iillet/Sorghum!Cowl'ea NF "14.50 113.50 66.60 3.66

Millet/ Groundriut/ CO;7pea F 29.00 99.90 34.90 1.55
, ...

Millet/Groundnut/CoYlpea. NF 23.40 l66.90 9.90 1~:33

.-.-.... -....~-...-----.- .. - - _._._ ..•---_ ...

il< 1 NF '?i thout Fertilizer
~

*2 F V,1ith Fertilizer.



APPENDIX

TABLE (1
F.ESOURCEINPUT lINDPER AdrcE~PRODUCTION

,COSTS OF PURE CROPENTERPRISES

(Deri.u~bor Area) •
-' ,

Enterprise Cl1SS/AVA MAIZE '-COWPE,A GROUNDNUT TOBACCO

Operation Litb9ur Cost '. , Lc.boul:' Cost Labour COst Labour Cost Labour Cost
MD MD MD }:;D MD- . - . , * ,-

Land f 15,.40
Preparation 12' 15.60 11 14.30 12 15.60 12 15.60 5 _ 6.50

Seed -: 3.50 ...- 2·.70 ' -,- 3.75 - 6.00 - 12..00

Sowing 4 5.?20
'. -

'64 5.20 7.80 10 13.00 8 10.40

(bags) ,
-...

Fertilizer - - - - - - - - 4 16.00· .

FertiJ:izer ..: - -, '- - - - - - 5 6.50
Application ·
1st under

9 11.70 7 9.10- 9 1f.70 8 10.40 5 6.50Cultivation

2nd under · "

Cultivation 9 11.70 - - - - 8 10.40 5 6.50-- , ,- -..

3rd under -- , . .. -,

Cultivation 10 13.70 - - - - - - - -
Har-ve s t i.ng 9 11.70 § 6.50 l? 19.50 12 15.60 -27 35.90

-- --

Tota:J:. 53 72.40 '27 37.80 42 58~35 50 71.00 55 114.90. - _ ..

)
)

*1 MD ~ Manday

~~2 MD - Cost of tractor services - Ploghing, Harrowing
_aridR{dging.



l..PP£"IDIX
TABLE ..w RESOURCE INPUT J\..TiDPER ACRE PRODUCTION

COST OF MIXED CROP ENTERPRISES

(Donu-:-Ab.or,Ar~

Enterprise
Operations

..
i

Land Preparation

r4cdie .
Seeds (ibs)
Sowing
Harvesting

Cassava

Planting
Harvesting

Gowpeas
Seeds. (lbs)
Sowins
Harvesting

Groundnuts
Seeds (lbs)

. Sowing .
"Har.:vesting

1st under Gultivd
2nd
}rd

"
"

Total

13 13

\' ~
l 1.

16. 9~ i 13. I
- I

I

4
2

'.1 ..

16.90'

1.30'
2.60'

6.50'

2.00'

5,.20'

2.60'

2.0'0'
2,. f:iJ
5.20'

~tion 9 11.70' I 8 1·0'.40 I 7 9.tQ I" 7.800

I 9 11.70' 8 W.40 i 7 9.1:0' 6 7.80'

10'.40' I! 9 11.70' 8 7 9.10' 6 7.80'. .
GO' 81.50' 57 77.16 55 73.90' 50' 70'.30'

j
t

- 1.60' 16

·3 3.90' 2

4 2.2'0' 5

- 2.00' -
,- 4 5.20' ,-

6 7.80' -.
...

1'.50' ,--- -
I 4 5.20' .3I . '

6 7.80' ' 4

.

- - 6
_. •..- - 3

- - 10'
.. ,.

,j ,
I,
!

; ~
""j

i -"
"'-"-" {' -

*MD - Manday

1-'.50: .:

.3.90' 4

5.40' I 5
I

I1.5~ ,5
3.90' I 2

1? .• QO I ..~
I.' ; I';

j ~. ,
! -"!-- .-

" 7': "
":,,,.: ~, .-

~

r:

1

:2
, :4-,
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APPENDIX

!!J2~rJ·'!
CROP YIELDS PER .\CPX IN DENU-iJ30R AREA,

~....:(lIU>'''_'''~''''':'''~ __ ~"",~,~~.~,~""",~=-~---= -'''''''

..~.=~~,-~ ~,-..~~=- 'I"'~'~~'~'='~'~""'-'-=-===.- .•~~..~~~•.~~ .•.-..••• ~.-.~.'.'- '~·'~-,~-,"_·•.~M·~ .• ,_._._~,,, __,,~ __ '_'~~~~.~.~~ • ~"_'_~' __ , ..~ .•..••..~ L.""'~._'" __"~ .~~
,

1~;;;I~~S,r.- "~".__.~._...__. Iii.,,-e~~~~~~rp~~. __ •. ~. '.I~~_~' _
~ . .', ~R~SQVQ./ . f CassavCl/ - ~-GClssava/.· . :..: l Cc"~so.va/I lbs (long tonel lta2Ze, : (long J .Cowpea (long.~ ~m:'peal (long: f:!CllZO (long
. . .• lb~. tOl?-) " 'J.bs. .tori) -I t1!:nze It's ton) ; lbs ton)~~~- -.=~~--~~~---~~~~~~~.-"'" .-~'~~~.~.~~..~~~.~.~-..'-~-'''.' -.. ~~~.~~~~~~~- .~.~,-..~.-t~,,~--.,-~_~....._

Cassava h565 ,(3.38), 13275 (1,46)!. 24-92 (1.11):. 4-272 (1.91) I 1780 (0.79)
~ i! I .'
1
720 . (0.32) l 672 (0.30) h - -! 14-4- ~ l~32 (0.19)

~ I ~ I
CDWJSD.B '.,",.j I 4-80 (0.21) j. - - . 200 (0.09) ~ 100 ~

, 'i': , "
" .1 i

Groundnuts i' 600 (0.27) ~ - - - - - I - i 200 (0.09)

/ 1 r : I' , jTobacco Ii 202 (0.09) 1 - ,-. ,I_ =, . ,_ _ _

: j I I I
~-~=--~~·-~~··~,~~·-~~--~-~~-~l~.__~..'.~'.~'"r. - .. ,t•.,.~.~~.... -~~ ..~-~~~=-=-=---=~~~.~,_~..__, ~..~.~~.. ~.L_'_~----=--~

CROPS

I.{aiz8



APPENDIX
TABLE 12 SUTvIM.ARYOF PER ACRE OPERJ~TION COSTS

l,ND RETURNS FROM ENTEI}PRISES

(~;-A.hQr 1J.rea)

Labour Totm:l Labour Total Gross

Enterpris-e3; Require- Operation Cost as Non- - (Output;
ment in. Cosit: % of Labour Revenue
Mandays ~85t.t Cost

l .. t' l-- ---
Ca s aav a 53 72.40 95 3.50 170.00

Maize 27 37.80 93 2.70 54.00

Cowpea 42 58.35 94 3.75 146.40
I : 6.00Groundnuts 50 71.00 91 138.00

Tobacco 55 114.90 60 46.00 202.00

C..assava/Mc.ize 60 8t.50 .96 3.50 126.80,
;

Gas 5'G.va/Cowpec. 57 77.16 96 3.06 117.00

CassavdMe.ize/
I I55 r 75.00 95 3.5.0 137.90

Cowpea . I,
Cass[;.va/Maize/ 50 70.30 92 5.30 120.00

G-roundnut

-r
Gross Return
Margin to

Labour/'
Manday

l l

97.60 3.14

16.20 1.30

88.05 3.40
67.00 2.64
87.1'0 2.84

45.30 2.06

'39.84 2.00

62.90 2.44-

,49.70 2.29



MONTH
ENTERPRISES

iIPPENDIX TABLE 13
-85 -

PER ACRE ~;ONTH1Y LJ\.BOUR RE(:UIP3L':,],TT ,.Q.F
ENTERPRISES - NAVRONGO - B.A--XU AI(EA

.~. o 4 7 0...
7 0

10 3---, ,8 ' 3
2 0

0 0

- Mill~1l~p11

-_ COlrpenNF

RiceF2 --
- -'

Ri'ceNF

G:roundnutF

- GroundnutNF

o
'0_. .-------~~~----,--.~--
''0

o

o---~~.~~--
-0

o

o

o
---

o 10

o 13o o

11

4- 7
--_._-------,-'--- -_._,..

:~1NF = Without Fertilizer

·2F = With Fertilizer.

TOTJ\L

o

3

JAN. FEB MJill.. APRI,L. MAY ,JUIifE ~UTS·. i~UG. SEPT. -rOCT..' NOV-. -- ,DEC.

0 0
•...•
0 0

0 0
-----
0 0
-
0 0

- ~. -
0 0-_.-
0 0

"-"""-"~- --_._,. _ .... _----_.
0 OJ I 0 13 0•...
o 0 ~ 6 0

• _4~'_. ·---o-~ . --6 -"'--1'2 ·0

24

6 8 0o
o 0 7 10

o o 97

7 5 9o o

o 10 6o o

8o o o

o o 13
....._..- . ,__ ~.a.~=__~ _

28o 2

..•.

o
o

o

o

o

o

26
}JL

28
33
30

37

35'

28



May L 207

June L 198

July L 207

Oct L 207

..Nov , L - 242

KEY: M ::: Millet;

LN.::: Land

c ;:: Cowpea ; R: ::: Ri.ce ; . G ::: Grpundnut..:. \.
NF (Wit:



:-'Lr-;-: ;r:-(~NF1-G(F)r~-c~:T~~(!;)l.~~~~prMGC;;-
,: It .. t t.· t I! I Ii I ! .tit It t t !

) I 0 i 41 6 ~ 5 5 ~I IJ ~ 6 I 6 ! 6 : 8 4 ~ 6 1+

l 0 ~ 7 ~ 7 9 7 14 I 12 l 10 -13 ~ 11 7 7 7 7
~ ~ "i ~
; 0: I % ' ':z; 2 2 2 ~ 2 I 7 fl5 ~ IJ fl5 IJ' IJ IJ

. 0 I .0.! 7 6 6 12 11 I 5 I 1.0 II· 8 'I' 2 2 I 2 2

o ,13 6 12 8 2 2 9:.6 1 3 ~ 13 I 13 13 13

. : 0 ; t4-1.3: t53.?$ t691IJIJ ,62~ ,,67.8 "62.4¢~ji~-5.8IJ:"62.61"52.6fl5't60.1IJit46.9IJ/65.,eJ¢ t57.fl5J6

~~ ~,~~_ ~ 1 .. ~ J ~_~L~_ .1 11 1 ~ ._1 _-<--1 _

Cowpea; R" = ~~ce;:G = Grpundnut NF' (Without Fertilizer;,F = With fertilizer

________________________ ~ Jl~~----~--
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P:;R _._CRE HONTHLY L.J30UR RE(}UIREi'.fuHTS OF CROP E.i\lT.i;RF
~. -~ . - -- - -'""""""'-- ..•.~~~......,

Cassuva

.-.~-~~~-=---'~r=T---"--··-~·---"--..~- -~~~~--"~--..,~--.-=-~~.~'"

I JA.t.~ F£D ILR ).PR I.iAY JUNE JULY l~UG

~~--~~-~~~--~~., --t=~-_.-.-~~~.,-=-,~~,~~~~ •.~.~~~~.. - -~-~~~=.- -~~~-~-=~. ~---~. ~~~-~_.- •.,
iI 6 6 2 8 11 1 jJI 6 522 ~ 4 jJ

I ; : : 1~ !; !
I : ~ ~ ! ~; ~
~ J1 7 ~ 8 10 0 5
!! jJ 6 10 5 7 '~6 2 5

I f; 7 6 6 8 2 5;-' 6

..--.~~L~--,~~~-"~~~~~-~.-~.~~-~,,,.~~~,_,==~,==~~~"_ .~,~~,=_~~ ~_,~~==<_.~_~ ~_~~~~

9
5

Month

Enterprise

Maize

15
Groundnut

Tobacco'
12

17
Ca s sava/Ha i.zo

Cassava/ Cor;:;?8c.

Cas sa vc/M.::.izc/ Cowpea
9

Ca s sa VQ/r'ifdze/Groundnu t

..~
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l --9@ li01ITHLY L.~OLJlt HESUlRErilllJT8. gF . gRQIJE~RPI~.P!§.

DEliV -_..DOR -~

F:SD lLR I,'idY JUNE JULY l~UG. s'c:L)iI' OC.T NOV DEC

-••• -4 •• __ .-;>1'" .~..,.... ••• ~. ~~ .-"'----"""..".. ___ -""'--~_ •. ___ ..•. ~ •• .-:-...,..~~_ ~ •• '-...-...~_ •. ."....;-""""'""-:.....--.:-;-,0: ""--.I. -T_-' "- •.•.. ~ .•.• .,. ..••..• '~_I:'c:>o...r __ """"."""""-....:JI.-6-'" -__ ...=-..- •...=--,_~_•...-r__=:·'_;__.ua. -~~-~~~~

6 2 8 11 1 /J 9 ~ /J /J 10 53
5 2 2 ~ 4 /J 5 /J /J /J /J 27
6 6 /; /J 9 /J 15 /J /J /J >6 42
6 6 10 8 /J 8 12 f; /J ¢ /J 50
¢ 5 /J 4 9 5 17 15 /J >6 >6 55

7 3 8 8 5 2. L~ 9 /J 2 7 Go
7 ~ 8 10 ° 5 9 4 >6 >6 8 57
6 10 5

tn.". 6 2 5 7 /J >6 7 557

7 6 6 8 2 5;" 6 4 ¢ /J 6 50
I

~"""".~'oL.''»--,",,-''''''''_''''_''-'~.L'~''''''~--=:or-~~_ ~~. ~..,....~"~. ___'-""""".--=---"'""-*'~.-."""*-""_",- ~~--6- ~.a.~"-*-~"",_"" __,_",_",-""-"",_",,,,,, .. .~"~_"~~J~ .
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0IiIGINAI. PROBLEMM.ATRlx/SIIv:PLE~JJ~BLEP.U

.llir Optimum Enterpj~t.se Mix Denu-Abor Area)

Enterprise
of

Non Zero
Level:

Feb. .u

March L

April L

May L

.AugusotL

September L

V.I}(

132 1I

132 "

126 11

12'6 " 8

12

1'5100.00

KEY:
CA = Cassava G.

TO
VIK =

= Groundnut
Tobacco
Working Capital

IE = Maize

CO = COripea
=



..,

- 83 -
PROBLEM MJ,TRI.xjSIIv:PLEX TABLEAU

nurrr Enter"pjj~~Mix penu-Abor' Area)

• I !;-l-~--I--~-L.:----:--t--;-_·
t ~..

8 17 4 9 5 6
-•...~--. .

12 15 9 4 7 4
'-,,"--- 1------. 1------'<- --- ..••..---- ---- -----1.00 11lt .• 90 81.50 77.16 75.00 70.30
-- I .~

-
1 1 1

- - I -1__

a G = Groundnut LN = Land'
TO = Tobacco 1IIDS = Mand ays
VIK = Working Capital
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