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- N AN INTRODUCTORY NOTE FROM THE AUTHOR

| o This document presents base line information and a brief
discussion on'crop production, yield, income and related
aemographio profile of SAFGRAD member countries., The dis-
cussion on Upper Volta and the sample regions in Upper Volta,
is in greater detail. The data presented in this document
have been drawn from several sources, and the author is
deeply grateful to all of them.

" Data from Farming Systems Research Unit's study regions
were collected by survey methods, and the major focus of
the document is on the sample regions. However, the author .
regrets that for lack of time and computer facilities no
analytical work involving regression or programing could
_ be underteken. The data on vields and transactions etc.
- are still.being completed by field staff in the seven sample
- villages. At this stage, therefore, only a rather descrip-..- — -
tive view of the farming systems and_househola_eooio-economic
characteristics is preéen‘ted° In the next phase, the author
will be conducting econometric and programing analyses of
data  with major focus on production economics, farm resource
allocation and efficiency, constraints on small farms, and
" their reletance to farming.systems research and development
policies, '

The author wishes to exorese his sincere thanks to
Annie Bruyer, Dramane Konaté, Sawadogo Kimseyinga, Sawadogo
Sibiri fornthelr help and assistance in the conduct of
survey’ and analy31s of data. Dramane Konaté's partlclpatlon
in data tabulation and processing deserves special mention.
Thanks are due to the field inﬁestigators : Bara Marou and

pr———

Bonkoungou Larba, Dianou Kiri, Quédraogo Seydou,; Fofana
Boureima, Dipama Etienne and Bouena Salifou. '
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The author records ﬁith a deep sense of appreciation'
the sincere and cooperative support given to him’ and other
team staff by farmers in the seven villages, especially by
those in the sample. Data collection and other activities
of the team could have been impossible without thelr coo-
peration ?nd support. Information was supplied by fafmers
and their fami;ies with full confidence and appreciation.
The author is indeed proﬁd to have the privilege of
farmers! affection, friendship and their sincere colla-
boration atall stages of nis work in the sample villages.

For typing and secretariat work, the author thanks

Félicité Sawadogo'who put in extra efforts to éomplete
typing of the manuscript on time. '

Ram D. Singh

Ouagadougou

February 16, 1981



MAJOR CFREAL CROPPING PATTERNS, YIELD.
1 COUNTRIES

AND PRODUCTION IN SAFGRAD

In most of the SAFGRAD member countries, farmers operate
small holdings and produce, under low yield conditions, sub-
sistance crops to satisfy family needs. Considering the present
25 SAFGRAD member countries (Table 1), per capita cropped land
ranges from 0.1 hectare (Cape .Verde) to 3.2 hectares (Niger),
although the majority (60 %) of these countries have less
than one hectare of cropped land area per person. Countries
with less than half a hectare per person are Senegél,‘Nigeria,
Ghana, Sudan, Mauritania, Tanzania, Cape Verde, and Somalia.
Those with 0.5 to 1.0 hectare of cropped land per person are
Guinea, Benin, Gambia, Guinea Bissau, Ethiopia and Upper Volta,
The remaining 10 countries (or 40 % ) i.e., Ivory Coast,
Zambia, Botswana, Cameroun, Togo, Céntral African Republic,
Slierra Leone, Niger, Chad and Mali have on an average a per .
capita cropped land of one hectare and above..Overall, however,
the average size of operational holdings per household is small,
and in majority of the cases ﬁérms are nolt economically viable,

The main bereals produced. in the 23 ouf of ﬁhe’25 SAFGRAD
countries éthist of sorghum, millet and cornzwith the exception
of Guinea and Gambia where.the principal cereal is rice with
57 bercent to 60-percent'of the total éefeal area under this:
“crop (Table 2). In terms of the relative impoftance‘of the '
three major cereal crbps in the total cereal cropping systems,
corn occupies the first position in Benin (79 %), Kenya (73 %)
and Chana (56.5 %), while the second position in Cameroun
(49 %), Tanzania (44 %), Guinea (28 %) and'Ethiopig (25 %).

Semi-arid Foodgrain Research and Development created under .
OAU/STRC Joint Project 31 and approved by heags of state

of the Cs&U member countries. The participating .institutions

in the SAFGR:D effort are Purdue University (USA) with

Farming Systems Research, IIT4 (Nigeriz) with Faize-Cowpea
research and ICRIZAT with sorghum (and soil fertility).
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TABLE 1

) g o g Loy ~ -

la~ g B e RS | & @ -

SAFGRAD So {ag (L 31Fg8Es (78 (5 (&

_countries 22 (RS i .merdY (3T o {8
(Africa) RQo 13 o {8 Flo" 8 Ba B0l Hn13 T
EEI8E &8 u e P ake [0 150 | &
G« jA~ + 10 0 mAaR kAl O0o- tan love | &
Tvory Coast - 650 7.7 - . 2.9 8 1.3 - = 28
Zambia .. . . 450 5.6 .- 3.0 69 1.0° 43 1.8 -
Senegal . . . . 410 5.5 34 2,6 76 0.5 10 6.9 22
Nigeria ......- 400 _75.0- -~ 3.2 56 0.4 , = ' - -
Botswatia . % . ..390 0.7 - 3% 8 1,9 - - 38
Ghena . 370 - 110 61 . 3.1 53 0.3 - 7.8 3
Cameroun .. 310+ &3 37 2.3 82 1.1 - - o8
Sudan . " 270° 18.0- '~ 2.7 79 0.4 - - - 33
Togo - .. 270. 25 - 3,0 70 1.0 - - -
Kenya | .. 250 15,0° - 5.8 79 0.2 30. 4.8 40

Mauritania' . .250. .1.6 .- " 2.8 84 0.8 - = A7 - 157
mmwmmmpwww“ - mpom Hm.pw - 2.3 B89 33 .- el 48

Guinéa 7 210 4D - 2.5 -8 0.9 = - 20
Sierra Leone =~ 190 . 3.7 ~—- ‘2.6. 67 1.3 - - 29
Benin' -~ . 180 3.5  ~ -3,0-° 47 0.9 ' = - 23
Gambia~ - 180 - 0.6 - _ 24 79 0.5 = - 22
Tanzania ° 180 17.0 .23 . 3.0 8% 0.4 " - ' 1.5 28
Niger L. 150 5.1 .22 2,9 90 - %2 - 3.6 14
Cap Verde' - .. 140° 0.3 -~ ~1.8. 58 0.1 "~ = .46
Guinea Bissau - 140° 0.6 ~~ 1.8 . 84 0.6 . -~ - = 10
Chad, ! S 1200 W4 T 2,3 86 1.7 7 1.6 20
Somalia - 110° 3.5 - . 2.8 82 - 0.3 - - 19
Ethiopia . 100 32.0. 31 2.5 81+ 0.5 7 0.6 17
Upper Volta ' = . 100, 6.7 28 26 .85 .0.,9 "5 1.6 17
Meli 100 . 6.5 12, 2.7 88 1.7 10 1.2, 15

Source : World Wmswn-wwo‘ odmwmmmw Um<mHQﬁsmdd Council (U.K) and

N
|

Government publications

'PQLI = Physiésl Quality.of Life Index
provisional . . .
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Millet is the most dominant crop in Mauritania (91 %),
Chad (91 %), Senegal (81 %), Mali (70 %), Niger (65 %),
Tanzania (57 %) and Cameroun (little on 49 %). Sorghum
occupies the first position in Sudan (70 %), Upper Volta
(59 %) and Botswana (43 %), Taking sorghum and millet

-together however, 10 (40 %) out of the 25 SAFGRAD countries
for which data was available have relatively greater land

area ‘devoted to these crops than the others.

It is also clear from ﬁhé data (Table.3) that the main

. .cereals used for consumption in the majority of the SAFGRAD

qountries are- sorghum, millet and corn. Per capita annual
consumption of cereals (1975-77) ranges from as low.as 57 kg

. in Central African Republic and 73 kg in Ghana to 271 in

Niger and 223 kg in Guinea Bissau. The relatively low income
countries show higher level of consumption of food grains

“.as compared to high income countries.

Cereal yields (Tabie 3) per unit of land area under

- cultivation are extremely low, among the lowest in the world.

Except for one or two countries, all the twanty five SAFGRAD
countries are net. 1mporters of cereals in one form or the
other, Data on productlon, per hectare yield and imports as
presented in Table 3 amply demonstrate that one of the major
problems facing agriculture in the semi-arid zone is how to
increase crop yields on small farms from the present levels
of. 300 to 500 kg of grains per. hectare. Low farm productivitvy
in these countrles is not the résult of any 51n91e factor.

Tt reflects a combined effect of phjSlcalrftechnolog;cal

~human and institutional factors.

Poor solls and unfavorable and often unpredictable

-¢élimatic conditions in the semi-arid parts of the world make

farming risky arnd uncertain. Most of the technoclogical
innovations and investments in agricultural research made so
far 1n the less developed countries have been confined to

_crops grown under conditions of gssured water supply, and
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TABLE 2

IMPORTANT AGRICULTURAL ECONOMIC INDICATORS
IN SAFGRAD. COUNTRIES (AFRICA)"

SAFCRAD ’c%,_m, N Efg. gé’ 'h?‘ | % .al"-ea under
- countries- . % N ST = A
- URSIIE I LT T & 5 P P
- (Africa) G o L3k S - & B -9 "o &
TOlEL EIEERIELELE L 505 8 | &
<d H | O 0o 0 0 = = T
Ivory: Coast - 0.7 - - - - - -
Zambia 667 1.3 7 11.9 - - - - .
Senegal - 11,77 1.4 4 - 5.0 . = .81.2 13.8 -
Nigeria S 3.0 50.1" 16,5 -42.8 34,3 16,4 -
Botswana - - 0.2 . - - - .o -
Ghana -~ - b4 0.8 ° 88,5 56.5 19.6 . 14.3. 9.6 -
Cameroun - 14,2 0./87. 12.6 49,17 = 45,1 1.8 - -
Sudan 2.8 4,1 - 53.6° 0.6 T70.4 17.9 - 11.0
Togo - 0.3 L. - - - - -
Kenya 2.7 1.7 111.3 73i5 - 1645 1.6 6.8
Mauritsnia 1.0 © 0.2 6.7 9.1 - 90,9 % -
Centr. Afr: @ _ .o, - " o _ -
Republic W . ;
Guinea . --... 16.9' 1,0. 24.77 ‘7.7 - 12,2 60.1 -
Sierra Leone -~ . 0.k - T - .- - - -
Benin - 0.4 -0 79,1 17.8 ¢ 3.4 - -
Gambia - - 0.1 . - T~ - 42,9 - '5%7.1 -
Tanzania .ﬁ1,8 2,0 7.5 " 33,3 - 57;0 9.2 0.
Niger 11.8" . 2.9 18.61 0.3 © 28.7 - 65.4 5.6 -
Cap Verde, _ - * - - - - -
Guinea Bissau - _ 0.1 .o - - - o -
Chad 5.4 1.1 13,0. 1.2 -  91.b 6.4 1.0
Somalia M6 0.4 545 - - - - -
Ethiopia 10.6 5.1 - 45.5  25.1 17.6 %.0 s 16.5
Upper Volta 19,4 2.2 41.9 . 7.1 58.6 30.8 3.3 &
Mali 9.4 1,5 12.6' 6.9 - ° 69.8 23.3 -
Source :'World Bank, FAO Overseas ‘Development Counc1l (U.K) and -
- Government publlcatlons . . . '
1

#* TLess than 0.1

Includes permanent croigs
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TABLE 3

) TMPORTANT AGRICULTURAL ECONOMIC INDICATORS
IN SAFGRAD COUNTRIES (AFRICA) _

@ 22 | .2 ; . NS

saRGRAD |3 58148 lvS e (du. l58ed

Countries e e 1%g ~i SRR NN RS o = & Caa

H o &~ o &~ Od I~|H B o & P DR

(Africa) § 2 b 188 AFER A 8 ¥ o D > Bl 8s oy

8 86 {30 GlLEw R mmw f R e EEaS

O~ + OE - %wﬁdiF 0 - H W e H+ b
Ivory Coast 0.9 0.7 119 5 0.3 20
Zambia 0.9 1.2 252 13 0.8 10
Senegal 0.6 0.7 210 16 0.2 28
Nigeria 0,6 8.4 145 5 0.3 10
Botswana 0.6 0.1. 186 2 1.4 32
Ghana 0.7 0.6 73 8 1.2 21
Cameroun . 0.9 0.8 128 2 * 8
Sudan 0.6 2.6 145 14 1.2 2
Togo 0.8 0.3 131 1 0.1 &
- Kenya 1.3 2.2 160 25 .8 E
Mauritania 0.3 * 135 1 n.a. 69
| eputiic 0.5 0.1 57 . % * 10
Guinea . ._ 0.7 0.7 177 | * - 7
Sierra Leone 1.4 0.6 206 . L 0.1 6
Benin 0.7 0.3 . 110 1 o# 11
Gambia 0.8 0.1 198 10 . . 0.3 28
Tanzania 0.5 1:5 113 5 1.2 13
Niger C.4 1.2 271 ®% | ® 3
Cap Verde 0.5 CE 13 4 0.8 90
Guinea Bissau 1.0 0.1 223 1o * 25
Chad .5 0.6 145 1 * 3
Somalia 0.6 0.2 110 n.a: . 1.2 34
Ethiopia 1.0 4.9 174 2 - 0.3 1
Upper Volta 0.5 1.1 186 E # 2
Mali 0.7 1.1 203 1 G.1 6

-

Source : World Bank, FA0, o<mﬂmmmmuwﬁmwovamzﬁ.ooﬂﬁowwu (U.K) and

. . Government publications U S

* Les than 0,1 *¥*-Less tham075 m/a. i not available
E : net exporter .



on better qpali%y-soils,‘Rain-fed.érops have lagged
behind in the game of growth and development in science
and technology, and whatever new technology is considered
to be available and perhaps can be transferred to farmers,
its adoption has been slow and almost nonsignificant. In
some ‘cases the relative performance of new technology

' yis-a-vis the ex1st1ng technology. followed espe01ally by
“better—off farmers has raised questions and doubts about
:the former. Perhaps, we do not know enough about the
ex1st1ng or traditional productlon systems that we want to
modlfy. Also, we need to study and -evaluate the socio-
economic feasibilities of - 1mproved or newv technologlcal
fpackage or paukage ;. Ttheir anproprlateness, and implications
for physical reqeﬂrch, uevelopm@nt and public policies.
Similarly sources of adoption gaps need to be identified.
This would indicate the need for carefully. designed pre-
extension studies and testings under real farming condi- F
tlons, and ¢ollow-up uuud es in homogenious agro- -climatic
zZones.

Low ylelds from agrlcultuﬂe would by gna large account
for low rurel income levels. As revealed by the data in
Table ﬁg rural income per person in most of these countriés
varies from US $ 50 to 3 aOO hajf the ngtional averages.
At such low income‘lﬁyels we know that the marginal pro-
pensity to consume is high, and consequently, saving
margins are low. Investment in land or in anything else
that is conducive to ‘increase in productivity is low.. ’
Additionally, with distortiohs in input and output markets,

inadequate infrastructures,and serious imperfections
in the flcw of prcductidﬁ reilated informations, the incen-
tive .system in several of these countries is extremely
weak .and often counter-prcductive. Compare'thé average
fertilizer consumption (NPK) per hectare in the countries
listed in Table 3. In the majority of the cases it is
1 to 5 kg per hectare ! Of course, besides distortions in

»
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the-incentive-systems, there are other obstacles to the

use of chemical fertilizers and other'improved'pfactiCeé”
that invelve investment Ey farmers. Physical and. climatic
constraints are hard to tackle through public policy inter-
ventions, but those related to incentive structures are
definitely amenable to policy manupulation.

The use of dapital, new technology, improved seeds,
chemical fertilizers and pesticides etc are closely linked
with the khowledge and skill of fermers. In a dynamic agri-
culture, the need and incentive for acquiring knowledge and
skill will increase because of higher returns to investmeﬁt
under changing conditions of production technology. Public
policy will have an important role to play in the process.

In addition to improvemenf in production technology
and infrastructures, another important factor that will need
to be upgraded to achieve higher production better income
prospects is the human factor -the skill and knowledge
embodied in this factor. The key to any sustained.improvement
in production systems on small farms will uitimately lie
in our ability to improve the skill and capability of human
factor. This is-often not realized.* T am tempted at this
point to quote Prof. T. W. Schultz who while delivering his
nobel Prize lecture (1979) said : "¥hat we have learned in
recent deczdes about the economics'pf agriculture is that
agriculture in many low income countries has the potential
economic capacity to produce enough food... The decisive
factor in improving the welfare of poor-people are not
space, energy and cfopland, the decisive factqr is the im-
provement in population quality®. '

It may be pertinent to draw atten@ionxthedata.péﬁmining
to literdcy and physical quality of life index as nresented
in Table 1. In countries like Upper Volta, Chad and Ethiopia,
for example, not more than 5 to 7 percent of the total adult
population is literate ! Based on the availability of basic



needs, 1nfant mortallty and llteracy, the Phy51ca1
Quality of Life Index (PQLI) as worked out by the British
-Qverseas Development Council is much lower in seml—arld
countrles, esp901ally in northern and western parts of
Afrlca, than in.other parts of the LDC'S It is as low as
.10 for Guinea Bissau, 15 for Mali and 17 for Upper Volta,
to take a few examples (T.:ble 1.
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'RECENT DEVELOPMENT IN CROP IMPROVEMENT EFFORTS
' IN SAFGRAD COUNTRIES

Of late efforts both-at the national and the
Ti¢nternatlona1 levels.are belng made to alleviate Tfood
deflclts in these ‘countries throuvh technological inno-
'vatlons. An 1mportant part of such efforﬁslhas been the
investment made in research in cereal crops like sorghum, -
millet, maize and cowpea by regional and international
institutions such as ICRISAT, IiTA TRAT, and SAFGRAD1

It 1s gradually being recognlzed that research and deve-
1opment efforts aimed at flndlng ways and means to ’
increase. productlon and product1v1ty on- small farms will
"not succeed w1thout understanding the BXlStlng farming
syetems, and the constraints under which” farmers in these-
regions operate. Varietal tmprovement program must integrate

':'wﬁﬁdiw,me of the charactristics of the better local crop

varieties already gfown by farmers.. Similéfly, a research
in improved agronomic practices, 1nsect dlsease and weed
control measures can benefit from some of the local prac-
tices already followed by better farmers. This implies that
along with our search .for better agrlcultural technology,
the scientific communz.ty will need to acguire J.nformatlon
related~to productlon systems as followed by farmers, and
the constraints they face in regard to the adoption of new
techmology. Understanding the traditional farming systems
both from socio-economic and agronomic points of view, and
identifying the factors that either 1limit or promote
pfoduction.will indeed be vital to -our efforts in the

see footnote 1, page 1. Also see Table 1 for list of
member countries up to date.
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development and transfer of technology; appropriate to
the needs and resources of small producers in the semi-
arid regions. ‘

vl . L 1

- Farming Systems Research

Lately, there has been a .growing interest in farming
systéms research in several developing countries. In fact,
the term farming systems has become a catch word for many
agricultural scientists whether agronomists, soil scientists,
. plant. breeders, irrigation engineers, economists, soclo-
Jogists and anthropologists. The concept has been used and
defined differeuntly by different people depending upon
their 4lsciplines: If. one weré to review some of the works
and writings, one will find a plethora of definitions and
notions used to explain farming system. This ranges from
a single crop approach to a complete farm and household . _
approach. However, the purpose. here is not to go into any .-
‘review of such works but to provide a ffame of reference
in regard to the concept and meaning of'fafming systems in
‘the SAFGRAD context. "

‘Farming System approach provides a framework that
integrates farm production systems with consumption and
other socip-economic components of'tﬁe household for
- studying the interrelationships among various components,
A single crop or any other economic'activity is only a
part of the.farm operated by the household Likewise "the
farm in a wholistic-'sense ig only a-part of the overall
'household economic structure. |

‘Tt therefore becomes necessary to understand the system
as a whole so as to be able to study the individual parts.,
Anything that influences one ‘component of the production
system is bound to lnfluence the system as a whole.
Household's overall resource constralnts, be it land or
labor or capital, may put serious. limitations on switching
‘to & new crop variety even though the new crop variety has

1 I
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hlgher yleld potentlal as compared to the traditional
variety. The same may hold for any other kind of change or
modification introduced «¢r suggzested in the existing cropping
”system. The nature and extent of such interactions among
Hquéehold and farm production systems, and their implications
'neéd:tq be understood and analysed.

The cost-benefit calculations of new production techno-.
logy clene v“ 11 not go far unless these are related to the
existing farming and household economic system as a whole.
Similarly, it would be important to know which attributes
or characteristics of the existing systems can be advanta—
"geously useéd by scientists in developlng yleld 1ncre351ng
technologies. There has got to be a two-way traffic in this
process-information must flow from farmers to scientists,
and from scientists to farmer$; Farming Systems Research
can and must provide an important source of linkage in such
a two-way flow of information.

Fafming,&ystems Research under SAFGRAD

FParming Systems Research Unit created under the

" SAFGRAD scheme is intended to provide a vital linkage between
farmers and agricultural scientists. Its major role has been
defined to cover the follewing objectives or functions :

a) analysis of small farm.conditions and the appli-
cation of new.technologies to these conditions,
In doing this; we not only hope to develop a
research methodology appropriate to the study of
farming systems, but to create a list of criteria
for the description and classification of farming
é&stem domainé in Semi-Arid Africa. '

b) formulation of strategies for the development and
implementation of small farm technology.

c) developing recommendations regarding physical
research priorities.
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d) the design, organization .and analysis of farmer .
~ o v 'ifield trials and studies. . -

‘.';e) tr 1n1ng host country profe551onals in farmlng

i systems research

Belng located in Upper Volta with other SAFGRAD
'reseerchers, the’ Fermlng Systems Reseerch was started
during 1979 in three reglons of the country. This research
-1nvolved a mult1d1501p11nary approach with' three major
dlSClpllneS ie. anthropology,'economlcs and agronomy. The

" major focus of this’ ‘effort is on understanding of traditional _

:productlon systems as practlsed by farmers ; eValuatlng the
’7performance of some of the 1mproved technologles by conduc-
‘tlng agro economlc trials in farmers fields j providing
the necessary feed-back between farmers and scientists ; g
" and 1dent1fy1ng meaor~constralnts and their relevance to’

a) physical research priorities, and B) policy implications.

-
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. SAMPLING PROCEDURES ' FOLLOWED BY
. FARMING .SYSTEMS RESFARCH UNIT
_FOR AGRO-ECONOMIC AND ANTHROPOLOGICAL STUDIES -

A three stage select1on procedure was followed
to chose the villages for socio—economic-and agronomic
studies and fields trials. This comprised of 1) the region

ﬁ;w1th1n the ORD, 2) the villages. within the region, and
”f;j) the ferm households within’ the villaege(s). The three
'”‘reglons selected for study ere-Ouahlgouya in-Yatenga ORD

(rainfall, 500-600 mm per amnum), Quagadougou in the
Ouagadougou ORD (rainfallg 800-850 mm), and Zorgho in
Koupela ORD (rainfall, 800-900 mm). The selection of the
regions was based upon three principal criteria : rainfall,

" soil type, cropping patterns, and relative potential for

yvield increasing techhology. A brief description of the
study regions is provided in the next section.

‘Sampling of viilages within the selected regions was

made purposive. However, broedy three major considérations

determined their selection : size of the villege in terms
_of-noussholds and population, cropping patterns, levels
of production technology, and the extent of farmers!
cooperation'and responsixenees. Preliminary visits to the
villages were planned with the loéal ORDS, village chiefs

and rural schools with a view to acquiring on—the—spot

understandlng of loczl conditions and characteristics
pertalnlng to the broad crlterla laid down for. selectlng
the v111ages, Extremely large or extremely small v111ages
were deliberately left out of the sample for the purpose
of our study,

In all, seven villages® (Table 4) were selected from
the three regions (see map). Their locations and population
size are presented in Table 4, '
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TABLE 4

HOUSEHOLD AND POPULATION IN SAMPLE VILTAGES*

|

Regions . ‘Villdges --
-2 (ORD)." .

A

-

"of house-

b :
! L

Total popula-

tion

Present popu-
lation as on
enumeration

(1979)
't Persons Jliving

the date: of
outside )

T

holds (menages)

' i\To.

na

Q

0]
-5
0

un

\n
-
-
.

Ou-agadjoug-ou-. ' Nedogor :'_263

Ouahigouya, Sodini? oo - o 983 357 - 334
. Aorema

. -
o W
WO
-

o 9 1.020 208 228
Tougou - .. 141 913 . 284 1 197

B M

Zorgho'vi,r.uﬁDigre;+tBissiga.l151 . 1.0 - 351 1 1365

Gt Tanghin .0 ¢ 214 .. 1809 - 413 : 2 222 .-

- Gandaogo .0 «200.0 -1 184 . 454 1. 638

* Of -the seven-villages {which are "administrative® units) = :-
only two;viilages (Nedogo and Digre) were enumerated- .

:completely {ies all -the hamlets,. (quarters)were included),
. while 'in. the five villages, somé of the hamlets were left
out: for sake of'conveniéncezu S L L

. . v i . .
-~ e . - . . - . - e PPN
] o ' . 4 e '
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The <erm villoge is used as per the administrative
définition, and.includes several hamlets or- quarters
scattered ~round the main or centrzl villoge where the
village chief resides. The quartiers have their own
individual nomes with their sub-=chiefs, How closely or
loosely the quartiers are reélated to,and integrated with
the main village depéends in most cases‘upon the socio-
political status and economic power of the chief, The
chief or as locally called "Nabha'", is the udmlnlstratlve
head of the village under his jurisdiction, and normclly
provides the link between the local administration and
the people he représents. ' '

The third stage of sampling, selecting households
was preceded by a carefully drawn plan of introductory -
"work by theteam's field staff in the villages. After the
necessary formzlities were completed to seek the approval
of the village chief snd farmers through several visits
and meétings with them, the project'’ - Tield staff was
‘stationed in the villages. Field investigators and super-
" visors, all mooré (local language) speaking, spent a
couple of months in the assigned villages, meeting and

" talking to farmers about the Farming. Systems research
projects,'the kinds of data that would be collected; their
“purposeé and relevance to improvement-in farm production,
agronomlc field trials etc. This person—to-person visit
in the v111uge provided the field staff a close and-good
_understundlng of farmers, and farmers got opportunltles
to know about the proaect ond its 1nvest1gutors. '

During this‘ﬁeriod, the investigators aud supervisors
enumerated all the households (menageé) covéring broad
demographic and crop information. All the houses were
individually visited. This provided a complete list of
'households'fop drawing the. sample. Thus the final stage
was ‘set in to select farwers, and_ffom cach village a
sample of 15 farmers households was drawn,
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"superv1sor and the rural school- teacher in thesaolnt

o
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‘jgtjﬂmxnﬁmrnfpbiniw%OWﬁéteninsihis”samplingwpnccedure-

~--was~the full participation of the village chiefs and:a

select’ group of “villagers .in:drawing-the ‘szmple.-Villagers’
“werrted.to.know why only a small number of households was

béihg chosen for socio-economice -and.others studies, and’.
,hnw»%and why) the fifteen were to be selected. This was

“-explslned Ain. simple . understandable language:by the: survey )

T A

'lmeetlngs held 1nreach—v1llage before draWLng.the.semple.
Once understood,-farmers. provided fill cooperation and

“'participation in the entire-sampling"proceedings;mSample‘?”

.~zthus.baving been drawn, the selected.fiftsen heeds of
households ‘came.-forward and- promiged full- support in front
-ﬂpf the ‘Chief and other féllow farmers., It was a rare
T-experience 6f working and developing contacts with the mossi
-£armers Ain Upper Volta. The methods- adopted by ‘the Farmlng
Systems Unit has come to be highly commended among the -
Vall gers who no longer-took-us..as strangers, and who :
" since- volunteered to work with field staff without reser-
J§ations. Except for -five to seven cases, all the sample
“Hoiuiseholds-have -stayed over for the entire investigation

-nperlod The households which were dropped from the sample.-

were those -which had’ very elderly and phySlcally weak
_shlefs-who were not in a position to respond to questions.
’ : : : .
}10 were finally selected for detailed intensive 1nvest1ga-
~tion. Each household was .visited once a week for the purpose
-.0f 1nterv1ews.through structured questionnaires, Such
. personal visits and interviews were csrried out continuously
“for the entire production period covering the 1980 agricul-
tural year.. The major components of the questlonnalre
compriséd of farm production systems, household 30010—
economic structures; labor time .allocation, 1npqt use,. and .
transactions. Interviews were conducted either close to
farmers' cémpqunds, or their crop fields.

.~ Each.investigator was assigned 15 farmers, éut of which:

" il
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Selection of farmers for carryiné agronomic field
trials followed more or less the same methodblogy ie. an
intensive pre-suryey'or'pre—trial.contact and confidence
building work by field staff befdre initiating the actual
trial work. The group of farmers selected for trials in
their fields consisted of both the sample farmers chosen
for socios-economic investigation and others outside the
. sample. |

Agronomic trials in farmers fields consisted. of three
major components : 1) productivity of soil's piant nutrient
minerals-use of rock phosphate to maximize farmers resource
productivity ; 2) planting date for sorghum and millet as
related to crop associations (coﬁpea association in parti-
culgr} ; énd 3) patterns. of fallowing for different'soil
typés to examine»where the current agronomic techniques
may change falloﬁing practices.

SOURCES OF DATA

Data fof'the Farming Systems reséarch have been
collected from two sources. First, and the most important
is the primary source through survey method, and field
trials which enabled to gather information directly from
sample farms.

Besides the primary source ie. the sample households
in the selected villages, secondary sources were also used
for obtaining the required data on population, production,
consumption, income levels, and, prices etc. The latter
included such sources as the FAOQ, World Bank, International
Fertilizer Development Centre (IFDC), Directorate of
tgricultural Services in Upper Volta,; and other government
publications of the countries concerned.
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ANALYTTICAL TOOLS AND®METHODS OF ESTIMATES

. oA

L -

1 ¢

The datd will be anélyzed and presented through a number
of methods. This.will include simple tabular énd‘graphic
presentation of data, correlation and regression analysis,
and farm modeling. In the pfesent paper, however, the
summary data has been presented and discussed in tabular
forms. The data could not be subjected to rigorous econome-
tric and- programming: analyses for lack of computer facilities
in Upper Volta,;-besides time constraint. The-data for the
1980 crop year were stlll in the collection process. The

results presented in thls paper are provisional. and in

certain cases not complete.

ORCANIZATION OF WORK

The .work in the remclnlng sectlon of thlS paper will

cover broadly four areas: :

a)

b)

c)

a descrlptlve v1ew of crop productlon system in
Upper Volta, hlghllghtlng current cereal cropping
systems, levels of vproductioén, yield, supply and
demand conditions ;. ' ’

some salient. 3001o—economlc features of FSU's sample '

regions 1nclud1ng inferences relevunt to farmlng
systems 3 ‘

some of the preliminary results of socio-économic

surveys covering cropping patterns; input use,
estimates of labor supply and critical labor demand .

‘across the major agricultural operations during

the crop production cycle.
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AGRICULTURE IN UPPER VOLTA : AN OVERVIEW OF MAJOR
CHARACTERISTICS AND THIIR  RELEVANCE TO
FARMING SYSTINS RESESRCH

Upper Volta -one of the 25 SAFGRAD countrics in
Africa- is located botween 6° W and 2°E longitude and
10° and 15° N latitude. It is landlocked by Mali on the
North and West ;'Ivory Coast, Ghana, -end Togo on the South g
and Benin and Niger on the East. The hand area is 274.200 :km2
(106.500 mlz) with an estimated population of 6.7 million .
(1979). Agrlculture accounts fér 83 percent of the country's
total population. The latest population growth rate is
cstimnted at 2.6, percent por ennum,

Most of‘Upper Volfa’lies:in the .Sudan vegetative zone.
Annual rainfall varies from 500mm (northeast) to 1 500 mm
(southwest). More than 100 mm of rainfall per month occurs
in 4-5 months of the year with maximum occuring in August.
Most of fhe soiis are classified as ferruginous tropical.
Sands covered by laterite crustsarc oxtensive in the
”Rortheast, southwest, and central retions. Soils of southern
and eastern Upper Volta were de vbloped from granltg, gneisses,
and schists. Soil are gbnerqlly Vel'Yy poor in fertlllty, and
in scanty rainfall. aruas ery hard to plough:

Upper Volta is among thp poorest of the low 1ncomo
countrics with a per capita income of $ 100 per annum
(Table 1). Among tho SAFGRAD countrics, this country, clong
with Mcli, Ethiopia, Somalia -and Chad, stands at the bottom
in terms of per capita income. which ranges between 100 and
120 US dollars, and literacy rate which is not more: than
5 to 10 percent of the total adult populotion. By most
major cconomic and agficultural indicators (Tablé 2 anq 3)5
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the country can be rated as the least déveloped and'Chro—
nically .food deficit among the low income countries.

Acoordlng to the 1975-1977 data, Upper -Volta has-

2.2 million hectares of land under cereals whlch occounts

. for about 42 percent of the country's total arable land.
Arable land, however, is only 19.4 percent'of the total'
available land. In terms of per capita oropped ldnd, it is
0.9 hectare (Table 1)

The maJor cereol orops produced 1n Upper Volta are
"sorghum, ‘millet and maize. The oercentage area devoted to
major cereal and other cCrops per farm’, estimated by “the
Directorate of Agricultural Services (Upper Volta," 1974=1975)
is as follows : sorghum 36 percent ; millet 29 tercent s
ﬁaiZe“S percent ; rice 3 percemt ;. cowpea 3 percent ; peanut
7 percent ; and cotton 7 percent. '

Cereal vields average not ‘more than 500 kg per hectare.
On an average, per capita, availability of cereals . for con-
sumption.varies for 170 to 186 kg per annum. Of the .total
- .cereal consumption, food imports accounted for 2 percent of
country's total consumption during 1975-1977 (this was 7
percent during 1973-1974). It is estimated that the country
would need to 1mport about 100,000 metric tons of food gralns
this: year (1981) to feed the population at its current level
. of consumptlon This is mainly because the last’ yeQr drough .
coﬁditiopEiin the northern part of the country. o |

The oountry S stﬂtus on the food front is- better
explained by the available 1nformatlon on levels. of cereal
productlon_and per hectare yields, (Table 5) : consumption
(Table 6 and 7) ; and the extent of overall food deficits
to be met by imports and/or grain relief aid (Table 8).
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TABLE 5

PRODUCTION LEVELS AND THENDS IN UPPER. VCLTA
' ' (in 1 000 m. toms)

Poddy Covipea Peanut

Years Sorghum Millet Maize rice (dry) (shell)
1961-65 - 514 300 - 100 34 71 58
1970 563 . 378 55 34 . 65 68
1971 493 27 T 66 37 - 60 66
1972 512 266 59 30 60 60
1973 481 . 253 58 32 50 63
1974 4oo [ 220 50 25 55 . 40O
1976 534 . 347 60 - 36 NA 72

1977 634« 354 73 37 NA 57

L A . -
-3ource ¢ Mini%;ry Rural Development, Government of Upper Volta

.

TABLE 6

 ESTMATED LEVELS OR CEREAL CONSUMPTION IN UPPER VOLTA
. Lo (kg/capita/year) ] ~

Crop 1970 - 1980 .+, 1985 ° 1990

..Millet/Sorghumﬁ ' 130 . ‘ 13{ s 131-:_' L 130
. Maize - .. - 11 . 11 B Y- 12

" Rice 4 4.5 5 ;

. Wheat ' 4 ; ‘s ) . -

«nCDW'peas . 50 . 21 | 54 .5__. 2

Peenut 6 6 6 6.

1Estimation for 1970 are based on actual consumption and otfers

upon-FsC nrojections cconcidering elisticity of demend. Taken from
International Fertilizer Development Center (IFDC), Vol. IV, -

UpgeruVolta=' . : o
Note : Range of per capita supply for 1970-79 - 148 kg-181 kg.

" Average for the period = 167 kg/person. When adjusted
for milling and other losses, the average supply will )
be 150 kg/person.
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TABLE 7

'ESTIMATED FOOD REQUIREMENTS IN. UPPER VOLTA -
- e .- : - -(1 000 m, tons)

19700 1980 1985 1990

_ Crop Low - High ILow - High Low - High ~Low - High

Millet/Sorghum 699 - 786 893 - 902  1019-1026  1166-1168

Maize 58 - 65 74 - 78. 85- 91 .97- 106
Rice : 22 - 25 28 - - 31 32- 37 37— L4
Wheat . 23 ~'26. 29 - 33 33- 41 . 38- 50
Cowpea 109 - 123 139 - 145 159~ 168  182- 196

Peanut © 34 . B4 . LO-—: 4T 45= 47 . 52— 55

1 For 1970, estimation based on actual consumption. "Low"'is

! based upon per capita consumption at -estimated level of 1970
and "High" based upon elasticity of demand (as per FAO projec-
tions;. Taken from International Fertilizer Development Center
(IFDC), Volume IV, Upper Volta. . ) e

TABLE 8

'CEREBAL-TMPORTS T UPPER VOLTA . . . .
. . : (1 000 m. tons)

Crop . | 1960-65 - 197071~ 1972 . 1973 - 1974
Wheat o 8 22 3L 14 21
.. Rice SRR S-S -
Maize E o 6 . 22 - 24
Other | 2 - ' 1. - 22 30
Grain relief Aid - - - 50 95
Total o 25 41 108 - 170

_ $our6e .. Government of Upper Volta (Ministry of Rural Development)
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The data presented in Tables 5 through 7 demonstrate
the gap between supply and demand. The question is how to
augment supply so as to meet the growing demand for food by
an increasing number of pebple. With the current average
yield level of 500 kg per hectare under cereal crops, the
task at hand is undoubtedly difficult. That how to increa-
production levels raises a whole set of questionsi—For exam-
ple, whether it'can and should be expanded by extensive far-
. ming, if additional land is available for cereal production ;
or by intensive cultivation practices, if the necessary
inputs are, or can be made available to farmers 7 There is
no easy answer to these questions. However, it appears that
combination of the two methods may provide some kind of a
via-media for increasing production.'

In the final analysis however it will come to the
farmer -the principal actor in the production~ consumption
process, It is true he is influenced by a number of exo-
geneous factors over which he has no control, and which
may constrain his production effo}ts. The primary concern
for policy intervention is not with such exogeneous factors,
but with the endogeneous factors which could be influenced B
by several policy measures. An important variable that is
of .crucial concern of Farming Systems research is that of
appropriate technological innovation that raises productivity
per unit of farmers resocurces, and the diffusion of such an
innovation. This inuovation could take several forms : im-
proved seeds which are diseése resistant and high yielding ;
use of fertilizers, insecticides and pesticides.; introduc-
tion of better management practices under existing produc-~
tion systems ; and substitution of capital equipment, ma-
chinery, and animal traction for labor, for exemple.

Without going into any detailed discussion about the
importance of the individual innovation, it may be useful to
quote some statistics pertaining to one compohent'of techno-
logical package, ie.. .the use of chemical fertilizer. The
Internationdl Fertilizer Development Centerﬂ(IFDC).made an
estimate about three years ago in regard to the
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potentialities for fertilizer use in Volteic agriculture.
Basing its estimates on FAO's projections for production,
cdnsumption and population growth (and with the underlying
;Buantlons), the IFDC came out with a very attractive pPro-
position showing a big saving in foreign exchange if the
country imported fertilizers instead of food grains. The
arithmatics .of the estimates were as follows. Average
cereal demand wes prpjected to increase annually by 25 00C m.
tons between 1975 and 1980, and 27 000 m. tons between 1985
and 1990 (urban demand will account for 25 percent).
domestic production is not increaséd,,potential cereal
déficits could reach 425 000 m. tons in 1980 to 270 000 m.-
tons in 1985. Assuning a'grain : yield responsé of 10 kg
of grain per kg of nutrient (but nbt withdut change in
cultural practices) Upper Volta can save 4,3 CFA in forelgn
exchange for 1 CF# spent for fertilizer. The estimated
c.i.f.cost of imported sorghum at Ouagadougou was 43 000 CFA/mt,
or 12,5 billion CFA for 250 000 mt, whereas the post,of
27 000 mt nutrient (101,000 CFA/mt) required to obtain the
290 000 mt of grains will be only 2. 9 billion CFA, indeed
a big saving (12.5 billion versus 2 9 billion CFA 1) and
a very attractive proposition. .’ .
éhere'oould be some other equallﬁ attractive propo-
sitions, say with regard to new crop varieties. ICRISBAT's
new sorghum variety, E-35- 1 has an yleld potential of
3.5 to 4.0 m. tons of grains per hectare, maize (IRAT .
100 and BDS III) 3.0 tons per hectare, and cowpea (KN1),
1.5 m. tons of grains per hectare on expefimental plots i\
(see Tables 11 and 12). Even if one were to reduce these
yield levels to 50 to 60 percent, realizable under farmer
conditions, one may expect big shifts in production levels,
and conéequently in farming systems.

The propositions stafed sbove are not that easy to S
realize however, Questions can and will be raised by
several people including agronomists, economists, and policy
. makers with reqpécf to technological relationships and -
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assumptions, -economic fensibilities snd implicotions in-

cluding the distributional systems to-frmmslate the various

yield into Tealities under real form conditions ond conse
troints. The intemtionis not 4o enter any lenghty-discussion

of these aspects, at least . in this paper.

Two specific conclusions will however emerge from the
date presented above., First, Upper Volta cannot in the
absence of all=round concerted efforts, produce enough

food %o’meetﬁits growing demond. Second,‘agricultural

scientists ‘have a challenging task to evolve technologies
that raise. productlon and product1v1ty on small farmb,

‘and such technologles fit well in the system.

Evidence suggests that there is scope for varietal
improvements, more efficient'agronomic practices,’ changing
farming methods from hand tool to animal tractlon, and '
upgrading the skill of. farmers in the use of modern far-
wing practices. That whether we find an appropriate tech-
nology that can modify existing farming“systems and thereby
increase farm productlon for the majority of small producers

- will, although not easy in semi-arid regions, determine

whether.or not we will succeed in improving the lot of the
poorer among the poor farmers in the third world.

'
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THE SAMPLE REGIONS

The three areas, Ouagadougou, Ouahigouya and Zorgho
Selected for study in the first phase of the Farming Systems
Résearch during 1979 and 1980, are in the Central region -

_bf the country. In terms of agricultural potential, the
Ouagadougou and Zorgho fegiohs have been;oategorized as

: "poor“ while the QOuahigouya as tvery poorﬁ regionl/, The
three study areas in the central region have much higher
population dengity in the countryg/, the pressure of po-
pulation on cultivable land is accordingly the highest
(Table 9), '

TABLE 9
AREAS AND POPULATION OF THREE SAMPLE REGION, UPPER VOLTA

' . Total Total popu- . 2
Study Region/ORD area kme lation (1000) Dens;ty km
Ouagadougou 24,179 ¢ 847.6,  35.1
Zorgho/Koupela - 9,039 = - 272.6 . 30.2
Ouahigouya/Yatenga 12,239 531.5 - 43,2
National average - - 17.9°

- Bource Ministfy of Planning and Rural Development

l[There are in all 11 ORD's (Regional Development Organizations)
which are geographic units covering the country. These are
autonomous organizations responsible for extension services,
credit, marketing and rural infrastructures. The ORDs in the
Western Regioun {Bobo, Banfora and Diébougou and Dédougou)
are "Good! (Dédougou is "Fair") and have IBRD sponsored de-
velopment projects. In Eastern region, Fada N'Gourma 1s
"Mediocre?, and it has an USAID sponsored development project
(and also UNDP). :

g/Population density in other regibns is :'Koudougéu 27.9 3
Diébougou 20.6 ; Banfora 9.8 ;3 Bobe 11.5 ; Dédougou 16.2 ;
Kaya 27.8 3 Fada 6. - -
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The data in Table 10 reveal that.cereal crops
occupy the major land aree under cultivation in all
the regions, although in the lower rainfall regions,
the relative area under cereals is larger than the high-

rainfall areas. For example, cereals occupy 92 to 93

percent of cultivated land in Dori and Yatengas regions
as compared to 70 percent in the Western regions of
Bobo, Diébougou and Banfora,., Similarly, in the Central
regions of Ouageadougou, Yatenga and Koﬁpéla sorghum and

~millets are comparately more important in cropping

patterns than the Western and the Eastern regions. In

the latter, maize, peanut and cotton occupj more impor-
tant place than in the former. The distribution of crops
across the major régions.of the cduntry does indicate

the relative potentialities of different crops for future
expansion in productioﬁi While sorghum and millet are
grown universally all over the country, a crop like

maize will have bettef prospects for increasing pro-
duction in areas_l%ke Bobo, Diébougou and Fada where

per farm area under maize is between 0.30 to 0.42 hectare
as compared to 0,005 to 0.13 hectare in the ORDs of the
Central Yegion: ' - '

The.data presented in Table 10 provide a cdmpara— _
tive}viéw of tne cropping systems and levels of pfoduc— -
tivity in the three study regions vis-a-vis some of the
countryisgselecfed ORD's; ' '

The data'on per hectare yields of cereal crops
(Table 10) reveal significant differences in productivity
levels among the regions. Per hectare yield of sorghum

is as low as 148 kg in Dori, 368 kg in Ouashigouya (Yatenga),

495 kg in Ouagadougou region as compared to 844 kg in
Bobo and 848 kg in Fada.
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'TABLE 10

LAND USE, CROPPING SYSTEMS ..ND YIELD LEVELS IN THE THREE SAMPLE REGTONS
' VIS-A-VIS SOME SELECTED-REGIONS OF UPPER VOLTA.

.

bAreé/Prod/ Sample Regions/ORDS ;| . Other selected Regions
Rainfall . - lOuaga Yatenga %fuPe’--Bbbo'bgiggu Banfora Fada Dori

Total cultiva- .. oL T
ted land area 490 220 130 150 200 90  190- 140
1977 (1000 h ) : co |

‘ Area under cé-
reels (ha)

(5000 1) . 390 .205 . 100 105 140 70 . 155 130
Cotton (1000 ) "~ &', = - T 20 4 - - .
Legumes (1000 k) 15 -~ 9 .18 , 11 16 8 17 -
Cultivated - .- . e, :

' ‘surface per . 0,96 0,80 1.0 1.02_1.10 - 1,02 0.74

active person

Per PFarm area

under _ . _ ; .
Sorghum (h) 3,64 1,80 . 2.7 2,46 1.80 -~ - 2,95 2,30
Millet {h) 3,64 1.20 ~ 2.7  1.26 1.90 - 1.48 2.30

" Maize (W) . =~  0.005 0.13 ° 0,30 0.30 - .42 -

_"EeanutwLHJm-"TL;0*15LNWO~15;wwgigﬁ;géﬂevﬁQ’"O:hB"”w:“T-mm6:§%' -
Cowpea (n) -  0.20 0.15  0.24 0.65° - ' - 0,077~
Cotton (h)  0.09 0.03 0.03 0.72 0.11° = * 0.30. =

Per hectare

yields (1977~

1978) : . ~ . EEE Co .
Sorghum (kg) ~ 495 368 - 650- . .844 545  560. - 848 148
Millet (kg) 408 - 300 360 690 434 520 - 618 229
Maize (kg) 263 ° 206 350 1045 651 850 1230 -
Peanut (kg) 315 . 313 500 620 402 = 780 718 250
Cotton (kg) ' 365 .201-. 229 866 249 140 . 700 200
Average . 750 600 700 1100 1100 1200 700 400

Rainfall mm 1000 700 1000 ° 1200 1200 1400 1000 700

-

_v Soﬁ}pe : Ministry of Rural Development, Government of Upper Volta
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As evident from the data in Table 1@, per hectare willet
* yield is 229 kg in Lori, 300 kg to 408 Lg in the ﬂ‘en‘tral region,
and 4)4 kg to 690 kg in the wWestern region.

'For maize, yield differentials are equally marked. In the
‘Central region'of Ouaga and Zorgho, per hectare yield of maize
1s 263 kg't0.350 kg as compared to 1. 04) kg in Bobo, 850 Kg in
" Banfora,. and 1 2;0 kg_in Fada.' 7

Dxfferences in yleld refleo% emoﬁ other thlngs conditions
of rainfall, soil fertlllty, and manabement practlces, and the
"~ overall resource endowments of the various regions. Equally im-
portant, they indicate future p0551b;11§}es and prospects for
productivity—increasing efforts through %echnologicel changes,
and developmental polloles w1th regard to infrastructures, credit
and fertilizer distribution, and farmers tralnlng and skill for-
mation programs.

It is interesting “to compare at. this stage the existing

yield levels with thosé- realized at the experiment stations, re-
_search managed trlals, and model. farms (Table 11). Take the case

of sorghum and maize for whloh data are available. The ICRISAT's
- sorghum v:riety E-35-1 has the potentlal for givipg an average
yield of 3.5 m. .tons to 4 m, tons o even more per hectare with
the recommended fertilizer appllcatlons and management practices.
Such yield levels .can of course be reallzed under 1dea11y controlled

conditions, which would be dlfficult uo 1nsure under farmer's
:oondltlons

The FSUfSAFGRAﬁ research managed :idrmer fieldtrials have
yielded 1.8 m. tons of rains per hectare of E-35-1 and 1.3 m. tons
of SV 35 (Table 1£). If the farmers were to manage their crops, the
yield levels would be less. It is clear that evidence under more
varied conditions than at present need to be collected in regard
to these varieties. . '
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On' TRAT!'s experimental°plot5'and SARTA model'farms,
the average per hectare yield of sorghum ranges between
2-to 2,5 metric tons of grains., The model farm technology

" owas’ highly controlled and, subs1dlzed .The recepients of thls

technology were the employees of the institute diffusing
teohnology The spread-over effect under real ferm oondltlons
-Lwas‘negllglble, if any.

: " Maize yields reported by malze agronomlsts and breeders
_(IITA IRAT) vary from over’ 2 metric . tons to over 3 metric
_tons per hectare.’ Suoh v1eld leveéls are reloted to dlfferent
‘.1evels of fertilizer. app11Cetlons, management practlceSt

. and, verletﬁl changes under West Afrloan farmlng condltlons
(Table 11). : '

Two points need to be emphasized while eomﬁerinc “the

- _exzstlng crop yields and those realized under modlfled

'farmlng conditions (varletal change, or. 1mproved management
g praotloes 1nclud1ng use of fertilizers -etc. ) Flrst it is

. . not p0551ble under- farmer s condltlons to reallze the ideal

. or. potentlﬁl yield levels 0of 3.5 to 4 m. tons of grelns per
heotere bartﬂrsorghum or maize. To be rcallstlc, perhaps
1.2 to 2.0 m. tons of ylelds can be.realized in farmers'
m'fflelds, provmded the reoommended practlces are followed by
farmers. ° ' o '

It is also true that there could be identified areas
and farmers that would.have conditions conducive: to
réalizing higher yields than 1 to 2 m. tons per. Hectare.
This brings us.to another question. If we consider the,
‘national. average yield statistics for. cereals, it is
about 500 kg.per hectare. This average however hides some
very important facts about yield potentialities in the
regional and sobregional contexts,:For'ekample; as shown
by the data in Table 10, the average yield for sorghum
ranges from as low as 148 kg in Dori region and 368 kg in
Yatenga region to as high as 844 kg in Bobo region and
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ﬂand~848~kgﬂin“Fada.region.:Likeﬁise for. maize, itTfanges
from 206 kg in.Yatenga to 1 230 kg_in Fada and 1 O45 kg
in Bobo (Table 10). For AVV farms, it is over 1 000 kg per
hectare. For other crops alsoc almost the same’ pattern of
yleld dlfferentlals holds.

-~
~

Suchjprcauctivity differences in the existing.farming
systemsfthat we observe in the country would give us some
useful guidelines for comparing the experiment station's
experimental plots yields with the'existing yields already
rezlized by farmers in different regions,  especially by
those who are already obtaining -yields around 1 m. ton or
more per- hectare In one of the FSU's seven villages (ie.
”'Nedogo), mean yleld of E-35-1 (sorghum) on 4 farmers plots
(4 paired observatlors) wes estimated At 1 120 kg as com-
pared with the local sorghum yield of. 1 090 kg per hectare.
_Two other observations of E-35-1 in the same area with no
"+ local checks' showed and average yield of 1 ?20 kg per

" hectare. The two . verletles were planted on relatlvely high
quality v111ﬂge fields. . ‘

|

{

_.f Therefore, for velld comperlimns and meanlngful ex=

1tra olaclons, the macro level average vields will not
'rep esent a true picture. It is necessary that
sc entlsts, pollcy makers and deVelopment agencies compares
~yilelds in the reglonal and subreglonal context This will
ﬁelp 1n_1dent1fylng regions with different potentialities
}n respect of dlfferent.cropping systeme and crop impro-
vement programs. In countries like Upper Volta, if the
pbaectlve 18 to realize maximum results in cereal preoduc-
t}on in as short period as possible, scarce reseerch and
/developmentel resources will need to be z2lloczted on a
Iselectlve basis with relatlvely higher priorities to areas
which have greater potentlalltaes for yleld increasing
technologles and higher economic returns ‘to, investment.

The same will hold in the regional and: sﬁbregicnﬂlks
| cantext. Priorities need to be asslgned W1th1n the region -
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elther for allocating resources for mgrlcultural research

and. development or for 1ncrea51ng farm prodUCtlon through

the- prov151on of credit, input supplles and -building up
lnfrastructures. Within the major areas, an important
*questlon to ask is as to how to place the relative emphases

on 1nd1v1dual crops and/or regions while making declsions

about 1nvestment in agrlcultural researchy irrespective of

the source or sources of funding for such research. Shouid.
"not the relative economlc return per dollar spent be a key o
factor -to determine the order of prlorltles for investment “\\\\\\%
in research and development efforts ? ‘ - o » ~

TABLE 11 S . -““\:K\

PER’ HECTARE YIELDS OF SORGHUM AND MAIZE REALI?FD AT

EXPERIMENT ST:TIONS AND NODEL FARMS, UPPER VOLTA

Average yleld

Variety in ke/hec Observations
Sorghum 3 500 to 4 000 Reported by scientists of
' Ee%5=1 ’ : ~ ICRISAT on the basis of expe- )

-rlmental results.
Red Sorghum '
F\§£?Ig03§L. B 2 551 ~ IRAT's model farm in QARIA (HV)
T 1960- 7Z o _ . with . 4 hectares of ‘cropland
S since 1969, with 6 persons (3
. aotive), was phased to bring 1
hectare a year under improved
“technology . Yield figures &ar-
“rived in flfth year.

CIRAT P & K. o975 © .0 level

Experiments . 1, 806 "50 kg of P205/H (16.6'kg gre in/
-for sorghum a kg of P205)
1964 & 1974 . 1958 ¢ 100 kg P205/h (3 kg grain/kg) N
1 228 0 level ' .
1-679 "~ 50 %g K20/h (9 kg of grain/kg
_ K20 v
1:848‘ o 100 kg KZO/h (3.4 /kg) ™
Maize . R . Mean yield based on IITA's trials
TRAT 100 3 023 in Upper. Volta, Sene al, Mali,
oo ' j Ivery Coast & Benin 1979)
B D \S III 2 970" A | it ;L .on s
Jaune de Fo 2 328 .
Massayomba | 2 286
Cowpea KN 1 500 3 years average based on IITA -
] el ve

SAFGRAD trieals

k.

Source ¢ ICRISAT, IITA/SAFGRAD and IRAT, ﬂeports.
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TABLE 12

PER HECTARE YIELDS OF NEW SORGHUM: AND COWPEA VARIETIES
ON FSU/SAFGRAD RESEARCH MANAGED FIELDS

IN SAMPLE VILLAGES, UV 1980

- Crop variety

Yield in kg -

Observations

E-35-1
(Sorghum)

SVP 35

Sorghum)

1 800
1 500

750

. 150,

1. 300

600

_ Willage fields with preplan-
ting cultivation and 100 kg-
~ RP + 20 kg Urea per hectare

1880 research-mehaged trial

Village fields without pre-
planting cultivation : -f
fertilizer. 1980.reséarch-
nanaged trial

~ Bush fields with preplantin, .
cultivation and 100 kg RP +.

207kg Urea per hectare. 1980
research managed trial

Bush fields without preplan-

ting cultivetion ; no ferti-

- lizer, 1980 research managed
 trial :

Sandy valley soils Quahi-
gouya 1980 with preplanting

" cultivation and 100 kg rock

phosphorous and 20 kg Urea
per hectare research-managed
trial .

sandy valley soils Ouahi-

gouya 1980 without preplan-
ting cultivation, no -ferti-
lizer research-managed trial

Source : FSU Field Trials in Sample Villages, 1979-1980,
- (Paul Christensen's Report)
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SAMPLE FARMS IN THE THREE REGIONS OF UPPER VOLTA
' STUDY. OF HOUSEHOLD AND PRODUCTION -SYSTEHM

tLand and Labor_are'twb'most imﬁortant ressurces that
small farm households in African agriculture command. Land
distribution has generally been governed by local +tribal
customs and traditions. Individual rlghts and ownerships
do not follow'any legally defined system as is the case
in the Western legal system, or in several other anglophone_ .
countries of third world. Land distribution system
will not be dlscussed in this paper because it is compli-
cated, and this subJect was not covered in the objectives
of the study. Therefore distributional aspects although
important will not appear in the present discussion.

Small farmers' capital consists in most parts of small
hand tools and implements used for planting and weeding
operations. Animal traction is not universal. In Upper Volta, -
-its use is limited.

;Human Resources in the Sample Households

A household in m0531 V1llages_aenerally consists of
the chlef or head of ‘the household his wife or wives, and
thelr young children. Sometimes married sons and other
relatives also stay in the household. The data presented
Iln Table 15 shows the 31ze distribution of sample households
by age:- .and sex. Since 1abox supply comes malnly from the
houschold dld Iurm production is carried out mostly by
family labor, it is important to consider household's
manpower” resource in both its quantitative and qualitative
dimensions. This is important because of two things. First,
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farm produétion is heavily dependant upon labor supply

. because most of the production activities are carried out

by hand. Second, under changing production technology and
diseguilibrium conditions the quality aspect of population
becomes critical. Some qualitative change in the human
agent of production must occur to cope up with the changing
economic and technological rélationship Se

TABLE 13

MEAN NUMBER OF PERSONS PZR SAMPLE HOUSEHOLD*
BY AGE fND SEX -~ THREE REGIONS, UPPER VOLTA

Age Ouaga Zorgho o | Ouahigouys
(Years) MNedogg . Digrg aanghinF ﬁorem; " MSodinF
0-6 1.5 1.4 1.1 1.6 1.0 1.4 1.8 1.6 1.2 1.8
7 -9 1.3 0.4 0.4 '0.7 1.0 0.7 0.4 0.6 0.8 0.7

.10 - 14 . 0.9 1.0 0.4 0.5 0.8 0.3 0,6 0.3 0.9 1.0
15 - 18 . 0.5 0.8 0.1 0.4 0.6 0.4 0.7 0.8 0.5 0.7
19 - 21 0.6 0.6 0.2 0.2 0.3 0.2 0.1 1.0 0.5 0.5
22 - 55 2.4 2.5 2.1 2.4 1.9 2.0 1.7 2.2 2.5 2.7
56 - 59 0.2 0,1 -~ - 0.1 - - 0.1 - 0.4

60 - 64 0.1.0.2 0.2 - - 04 0.2 0.3 0.1 0.1

65 -69 0.1 0.1 0.1 - 0.1 - 0.3 < 0.2 -
70 + 0.2

0,3 - 0,1 0,2 =~ 0.4 0.3 0.6 -

Source : FSU sample survey, 1979~ 1980

* Includes all nembers present-and-absent..

b
]

Male

]
i

Female - .
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'On an average there are in all the sample over 10-
pefsons'present per household. If however one were to
‘include also the absent members, this will come to over
13 persons. per household. The sample villages iti- the'
'Ouahlgouya region-have relatlvely ‘large sized households
than the’ “other two regions. The average size of sample
" households estimated on the basis of the present members
in the household is as presented in Table 14. -

 TABLE 14
NUMBER OF PERSONS (PRESENT) PER SAMPLE HOUSLHOLD

Village - f . No, .of persons
"MNédogo {Ouagadougou) o 1.3
Sodin (Ouahigouya) - S 12,7
Aorema (Ouahigouya) ' : c 11,2
Digre (Zorgho) . ‘ - 8.6

Tanghin - {Zorgho) . . ' " 8.0

_ Data on llteracy and eduoatlon among the sample heads
of households show that except for one household head in -
k Wedogo all the heads of sample households are illiterate.
In- the two v111ages of Zorgho, the ‘illiteracy rate among
‘the heads of households is one hundred percent. The same
is true in the case of the sample households.in the
Ouahigouya region: Thls indeed speaks of tbe low quality
of population‘in terms of literacy and education,

Migration in Sample Population

Migrant members constitute an important part of
household's socio-economi¢ structure in mossi~villages
where out-migration is probably of the highest order in



'In the present case, the gain to households from migrant

-y

T

the country. This is- because of. acute ponulatlon pressure
on land, and lack of alternatlve economic opportunities
in the reglon. '

As evident from the data in Table 15,. elghty one

ipercent of all the sample households had migrant members

living outside the V111age permanently, but with links with their
families, On an average, there were 3 persons or-one 33
percent of household total population who live outside.

"'Thé sample villaggs'in‘ZOPgho'region have relatively higher

out-migration (335dpersons per: household) than.the Ouaga~

, dqugpu-village_(Z,jﬂpersons).:The majority of the migrants,

about' 70 percent of.all, wentto Ivory Coast {Tible 16).
Ouagadougou the'capital'bity of Upper Volta accounts for .
about 24 percent of 211 the migrants ; of the rest 6

percent, 5 percent migrated to Bobo and P8 regions, and about’
1 percent to Ghana,

.The major contribution of migrants.to village farm
households is through-remittances of money, and gifts in
kind that they bring with them which augment household's
economic resource base. Of course, to the extent adult
members of households léeave for outside .employment, there
is reduction in households labor force. .But, the guestion
is that of the relative gain and/or loss from such migration.
Economic theory would suggest that labor moves out from a
given region for better earnings and highetr living standar@s..

members earning outside is estimated to range from 2 000 CFa o

to 5 00C CF4 of money income per annﬁm, besides gifts in -

kind (Table 17). Considering the low level of income, this

is a substantial gontribution.
In addition to the tangible income contribution, the

migrant members provide useful sources -of information to

~ households about the outside world, and sometimes can prove

-
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to be important vehlcle of qualitative changes in house-
hold's human resource base through investment in education
and tralnlng., or in production systems. Contacts with
urban industrial centers through migrants widen household's
outlook and attitudes towards teehnological changes and
their adoption. ’

TABLE 15

DISTRIBUTION OF SAMPLE HOUSEHOLDS BY NUMBER OF P4&NMNEVT MIGRANTS
IN ZORGHO AND QUAGADOUGOU VILLAGES UNDER STUDY

PERCENTAGE OF SAMPLE HOUSEHOLDS

Number_of

~Duagadougou 701 L
: gho region
migrants regLon :
Nedogo ) Digre | - Tanghin
1 28.7 ' 23.1 25.0.
2 28.7 ’ 231 . 25.0
3 14,3 "15.3 ' 8.3 "
LJ' LP.B . 707 16.07
5 4.5 7.7 -
g 4.8 7.7 -
7 _" . ' . - - ’
8 - - -
9 - 7.7 -
10 4.8 7.7 -
12 ’ - . - -
13 B . - -
Total 100.0 100.0 © 100.0.
Average number .
of migrants per
household with 3.0 5.8 b7
migrants _
Avel"age fOI‘ the ! ) 2 . /I ’ i | 3 . 3" T . 3 e“8 .

whole sample

source : FSU sample survey, 1579-1980 o
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TABLE 16

PERCENTAGE DISTRIBUTION OF MIGRANTS BY DESTINATIONS

¥

Destination ' Nedbgo - Digre Tanghin
Ouagadougou 15.5 22.9 33.3
Zorgho , - - _ 3.5
Ouahigouya - o - ' -
Bobo - 1.7 - -
Leo Co- - -

Po 8.6 - : -
Suntanga! 1.7 - : -
Dori - - -
Moapa - - 1.7
Ghana 1,7 2.0 . =
Ivory Coast 70.6 75.0 L 61 .4

Totel - ' 100.0 100.0 . .100.0

Source : IFSU sample survey, 1979-1980



. TABLE 17

MONETARY AND NON-MONETARY BENEFITS OF MIGRATION

Type of Benefit . Nedogo Digre Tanghin

Money. Remittance

% of households receiving 33 67 53

% of migrants remitting - 23 31 21

Average amount received

per receiving household . & 600 7 800 6 312

(CFA) _

Average amount received . .

per sample household 2 000 5 200 3 367

(CFa) :

Non-monetary (Kind gifts)

% of households receiving 33 40 20

% of migrants sending 18 20 14

% of households receiving

clothes/dresses _ . 30 27 20

% of migrents sending -

clothes/dresses 16 18 14

% of households receiving

foodgrains (millet, rice ~ 13 A

and sorghum) .

% of migrants sending - 8 7
- % of households receiving

bicycles 7 13.3 -
% of migrants sending

bicycles 1.6 4

Source : FSU sample survey, 1979-1980
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Role of wives in household and production systems

b

Wives play a crucial role in the mossi family's socio-

economic structure. Normally, the chief of a household

nas more than one wife, and #s he rises in the socio-

economic status in 1life cycle, the number of women he

marries tends to ircrease. Women provide a very important

‘source of lebor, first by their own work, and second by

producing children who,iatéf'augment household labor supply.

Tﬁe data in Table 18 indicate that on an average there

are two wives per chief of household in the sample. There

are however inter-village differences in the number of

wives per household. Nedogo has reletive greater percentage

of households with three and more wives than the villages

in_ the Zorgho region.

TABLE 18

_PERCENTAGE DISTRIBUTION OF SHMPLE HOUSEHOLDS BY NUMB®R OF WIVES
PER HEAD OF HOUSEHOLD : SMALL FARMS IN TWO REGIONS, UPPER VOLT4 (1980)

Number . Ouaga region Zorgho fegion ' Total A11 total
of : )
wives Nedogo Digré @dhghin Zorgho |Zorgho & Ouaga
( 25.9 20 . 33.4 31.9 29.6
2 37.1 73.4 - 26.7 40.9 39.4
3 25.9 6.6 6.6 6.8 14
4 7.4 ' 0 26.7 18.2 4
5 0 0 6.6 2.2 1.5
6 2.7 0 0 0 1.5
7 »O G 0 Q- 0]
7 0 .0, 0 Q 0
Total 100.0 100.0 100.0 100.0 100.0
Average per " _ - '
head 2.3 . 1.9 2.5 2.2 2.2
_Source : FSU sample survey, 1979-1980
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Fertility and Mortality Rates

The data on the number of children born and dead among
sample households (Table 19) show interesting and the same
time disturbing trends.. As one would expect the number of
children born per household increases with number of wives.
But so d~es . the number of deaths among young children
(O-4 years). The average number of children born per house-
hold is estimated at 12 (6.4 male + 5.6 female) ; of these
four, or 33 percent of the’total die while young. Six
chiidren are born per wife, énd,of these about one-third
do not survive. A mortality rate of 33 percent is indeed
very high, and this would reflect among other things thé
health and nutritional status of women among poor small farm
households, and medicare facilities in rurel areas.

A hiéh fertility-mortality rate may seem a puzzle, but
it is not. The households under study are poor households
operating small farms all with the help of family'labor.
Under the present production.technblogy, labor is a major
input in production ; more hands generally would mean more
-land under cultivation, more fields to farm (Table 20),
more timely seeding and weeding operations, and also , .
freeing the chief of the household for other off-ferm
activities. Therefore, there is greater tendency among
household chiefs to have more wives, and with more wives
there would be greater tendency to produce more children,
other thiﬁgs'contant. But, with more children. born, under
the present health and nutritional standards, the chances
oi-mortalitj‘alsd,increase, and then follows a peculiar bu't
unfortunate vicious. circle.

Women's Role ‘in Crop Production Systems

It needs however to be recognized that wives and
- children provide dominant sources of labor to poor farm
households and hence their economic¢ value to households

AN
L
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"TABLE 19

CHILD MORTALITY RATES iN PERCENTAGE AMONG SAMPLE FARM HOUSEHOLDS

N ¢ Percentage of death among children
0. O -
| wivesﬁﬂﬂéf | Male children: Female children A1l
é‘ OQuaga Zorgho Total.} Ouaga . Zorgho  Total children
. 1 25.0 .38.1 33,3 . 40.0- 26.2. 30.6 32,0
3 2 50.6  37.5 . ..29.6.:.36.5 . 34,1  35.0 32,0
3 27.3 42,3 U 32.1 30.8 28.0 29.9 31.0
! t‘:#“  46,2 31.2 34.9 29.2 38.0 36.3 35.6
| 5 - . - 23,5 23.5 37.5 .. 33.3  33.3 . 27.6
3 6 33.3 - 33,3 - - 37.5 . 35.3
1 7 + ~ - ) .o - P - -
| Average (%) 31.4 3514 31.7  34.1 33.3 33.7 32.6
Average No. . - . .
of children- 6.4, - 6.5 6.4 6.1 5.3 - 5.6 12.0
born/household '
Average No.
of children - '
who died 2.0 ..2.1 2.0 2.1 1.8 1.9 4.0
while young/ : . .
ho~chold
Average No.
of children 2.8 3.0 3.0 2.6 2.4 2.5 5.8
born/wife
Average No.
of children 1.0 ~ 1.0 1.0 0.9 0.8 . 0.8 1.8
died/wife J
Source : FSU sample survey, 19?9:1985
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in low income countries. in the Voltaic context this is

even more so. Besides social status, wives and children
provide important scources of economic power to tradition
bound farm households. Data on number of fields operated

by households, number of wives per household chief; and
numbér of children in the. households (Table 20) shows

" positive association between the number of wives and children
and the number of fields operated by households.

An interesting characteristic of the crop production
system on small farms is the role of women in managing
crop fields. For crops like peanut, earthbean (pois de terre),
okra and roselle (bitto), the major production and sales
responsibilities lie with women in the household, mainly
chief{s_wife or wives (Table 21). Except in Digré village
(Zorgho), in all other sample villages all the earthbean
fields were o?erated by women. Eighty four to one hundred

percent of okra fields, one hundred percent of roselle fields, -

and 48 to 76 percent of peanut fields”were the resﬁonsibili-

ties of women in the households. For cereal crops. also, women!

fields accounted for 23 to 36 percént of all the household
fields under millet, and 12 to 40 percent of all fields
under. sorghum. It is true the size of these fields is rela-
tively very small. ' “

Land use and cropping system on smmple farms

Tables 22 and 23 present the Summary data on. cropping
systems followed on small farms in the three areas of
Upper Volta. The two tables have more or less the same set
of data. However, Table 22 gives a detailed account of all,
possible crop combinations practised by small farms, while
Table 23 provides a summary with four major breakdowns of
crop associations.

Ais shown by the data in Tables 22 and 23, millet is the
most dominant constituent in.the cropbing system practised
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TABLE 20

DISTRIBUTION OF S:AMPLE HOUSEHOLDS.BY NUMBER OF FIELDS,
WIVES AND CHILDREN, -SMALL FARMS, THREE REGIONS, UPPER VOLTA

o 1 A _No. Average No., Average No.
iverage No. Percentage tverage ;
- of other of all chil-
of fields of house~ . "TVES P papried . dren in the
: . . ) women in the
ggidhouse— hol@s chlgf ; hougehold household
Nedogo (Cuagadougou) |
G.0 (30.0) 1 12 5.3
10,0 (27.0) 2 1,0 8.0
14,0 (27.0) 3 2.0 16.6
20.5 (13.0) 4 1.2 15.0:
25.0 (03.0) 6 5.0 22.0
Digre (Zorgho)
16.0° (20.0) S 3.3 c b3
19.8 (73.4) 2 c.9 : 8.6
35.0 (06.6) 3 5.0 22,0
Tanghin (Zorgho)
1.4 (33.3) 1 0.2 ' 5.2 .
1.7 - {26.8) 2 0.75 8.5 -
19.0 (06.6) 3 4.0 - 17.0
16.5 (26.7) L 2.5 20.5
18.0 (06.6) 5 1.0 - 21.0

Source : FSU sample survey, 1975-1980
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TABLE 21

DISTRIBUTION OF CROPfFIELDS BY HOUSEHOLDS MEMBERS
IN THREE REGIONS OF UPPER VOLTA (1980)

% of crop fields under each crob

Chief's sons and

' : fChief's wives and
Crops Chief of household other male members

other females members

Nedogo Aorema Digre [Nedogo Aorema Digre,Nedogo Aorema Digre

Millet - 49 62 71 36 .23 24 . 15 15 5
Red sor- ’ SRR . '

ghum 79 - 40 12 o 40 9 - 20
White : '

sorghum 75 60 81 20 30 11 5 10 8
Maize 98 89 © 80 - - 7 2 11 13
Peanut 24 19 %9 .68 76 48 8 5 13
Okra 3 8 - 97 84 100 - 8 -
Farthbean - - 36 100 100, 59 ~ - 5°
Roselle - - - 100 - 100 - - -
Rice o )
(paddy) 100 - 25 = - - - - 75
Cotton . - - - - - - - - -
Cowpea,

earthbean - - 100 - - - - - -
Other crop =~ - - - - - - . - -
Red pepper - -~ 100 - ~ - - - -

Source : FSU sample survey, 1979-1980
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by'small'ferﬁefexih:fhe.sample. The next important cereal
crop grown is sorghum, followed by peanut and maize. In
addition te"these major cereédls, the other crops that
are commonly grown by farwers include earthpea, roselle
(bitto), okra (gombo) and redpepper.

j;llgi : Millet f151defeccount for 30 percent to 37.5
percent all the fields operated by households-in the
three sample villages in Nedogo, Aorema and Digre, for
whlch fleld data has been computed up to date. There are
as many as 10 dlfferent Crop combinations ranging from
one to three associated™ croos grown with millet as the
prlnCLpal crop. As 1nd1cated by the data in tables 22 and
.23, the associated croﬁs include cowpea, . sorghum,
roselle (bitto), earthbean, and”te'aiVerleimited extent
cotton

Hewever~:the most common association ie with cewpea
in as much as 64 percent of all the millet fields in '
Nedogo, 69 percent in Aorema, and as high as 91 percent
in Digre had millet cowpea association (Table 23). Millet-
‘cerezl association was in 5 to 7 percent of all millet
fields. |

Millet as a single crop is more common in Nedogo
than in the other villages. About 7 percent of all
millet fields had single millet crop as compared to none
in Aorema (Ouahigouya) and 5.4 percent in Digre (Zorgho).

Sorghum : Fermers in two out of the three villages grow
both the red and white varieties of sorghum. These are
Digré (Zorgho) and Nedogo (Quagadougou) which have had
regpectively 95 percent and 68 percent of all their sorghum
fields under red sorghum. The sample farmers 1n Aorema
(Cuahigouya) region did not grow any red varlety at all.
Preference for red sorghum in the two Vlllages is explai-
ned by the fact that there is greater demand for red
sorghum for local beer making in these regions; while in
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Aorema where sorghum is used mostly as a food grain.

As with millet, the most common associated crop with
sorghum whether red or white was cowpea coasistently in
all the study areas. However, as shown by the data in
Table 217, there were eight to nine kinds of crop combi-
nation grown by sample farmers along with sorghum as the -
principal croo. ‘ ;

Fields with a single crop of sorghum formed 27.3 _
percent of all red sorghum fields, and 10 percent of all
white sorghum fields in Nedogo. In Digre, this was 4.3
percent and 50 ﬁerceﬁt respectively. In Acorema none.of
the sample farmers gfw sorghum (white) as a single crop ;
all of them had white soréhum in association with cbwpea
in one way or éhofher.

Maize : Maize is grown by every farmer ‘with an aﬁerage of
one to two fiéldslper:household. In terms of its relative
share in- household's total cropped land it is_very_smallé
In Nedogo village, for example, for a subsample of 10 |
households maize.area_ﬂas estimated at 3.5 percent of total
cropped 1énd.“For the céuntry's average -it ranges from
5 to 7-percent of the total cropped land. In terms of num-
ber of fields, maize fields account for about 12 percent of
all fields in Nedogo, 8 percent in Aorema and 5.4 percent
in Digre. ﬁ ' ‘ ’

Lorema {Ouehigouya) has relatively much higher ééfCen—
tage of fields updef single maize crop (22 percent), as
compared to Nedogo (9.2 percent), as well as Digre (7.7
percent). . ; '

In most of the sample maize fields the associéteé crops -
were red or white sorghum.'Percentage-wise, about 85 percent
of all maize fields in Digre, 50 percent in horema and 37-
percent in Nedogo-had red or white sorghum as the main crop
association. N ' )
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It needs to be pointed out that in £he three study
regions maize "is-grown on land closest to the compound
(champs des cases). Fields close” to the compound are
generally of better quallty in terms of so0il fertility.
Farmers have. over time taken care of such fields by sup-
plying these flelds with household, wastes and other forms
of organlcnmnurial materials which have augmented the
fertility status’ of soils,

In most cases'.two méjor cereal crops compete for
such fertilé-soils, sorghum and maize. However, maize has
not taken the larger shére of such lands, sorghum on the
other hand has, and farmers generally allocate relatively
greater percentage of oultivated land to sorghum than maize. .
This cen be explained by two factors primarily. First,
sorghum is a staple food for the majority of farmers in
the region, and hence a relatively much greater demand for
this crop for domestic consumptioﬁf”Second,.ma;ze is:re—t
latively a more sensitive crop and farmers run greater '
risks of loosing the crop when there is drought. As a
rainfed crop sorghum has relatively greater probability
of survival under drought conditions than the maize. crop
has, other things constant.

- The relative cost-benefit perspective of the two-;
crops can be altered by technological changes, such as
by introducing drought resistant high yielding seed va-
riety, or by modifying the'éxisting management practiges.
If farmers find maize relatively more profitable; the
chances for their allocating more land under this crop’
will increase. Profitability may be realized through. redu-
cing per'unit cost of production, or increasing per hectare
yvield with the sameé input cost. Since maize occupieg a

‘relatively much smaller fraction of total cultivated land

under the existing farmlng system, one would expect a re-~

¥ 1atively higher. elastlclty of substition for this orop

than sorghum, the main competltor of maize, which occupies

relatively a much larger land area. Therefore, an important
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TABLE 22

CROP COMBINATIONS 4ND DISTRIBUTION OF FIELDS ON .
SMALL FARMS IN THREE REGIONS, UPPER-VOLTA (1980)

, . % distribution of all
Crops & their combinations - | £fields operated by households

S Nedogo fiorema - Digre

"Millet mono
Millet &
Millet +
Millet + red sorghum
Milliet -+ earthbean
© Millet + cowpea + bitto
+
+
+
o+
a

nN -3

2
8
6.

] = & & =

~} O © NFEhE

Millet bitto + cotton -

Miliet red sorghum + cowpea
Millet white sorghum + roselle
Millet cowpea + rice

Millet and other

!
5 L
Q L I S ) [ON® N\ ES

o
OOOCOCOOO-=2UWwWwy

QWO W OO OO

1.7

‘Red sorghum mono
Red sorghum + maize
Red: sorghum + white sorghum ]
Red sorghum + white sorghum + roselle
Red sorghum +:cowpea
Red sorghum + cowpea + roselle

+

+

a

Red sorghum cowpea + sesame
Red sorghum roselle
Red sorghum and others

=OoON=2>2CO0oM

| o« = & & »

O\WA OV O\
L S T I
|

i
=

White sorghum mono

White sorghum + cowpea .
White sorghum + cowpea + millet +ro-
-gelle :

Maize mono

Maize + red:sorghum

" "Maize + white sorghum
laize + roselle

Msize arnl ther

Peanut mono.
Peanut + roselle -
Peanut and other-

~N= O
RN

. Okra mono - ‘ 1
Okra and other
Rice mono '
Earthbean morno
Earthbean & roselle
Earthbean and other
Others crops -.

O UINOOO OVE 92202 O OO0
W OCEOONO WOO OWW®DO W 00
—_—

OON £

NN =\ OF 0o O OO0
oMoy N ONO OF NE

Total 100,0. - 100.0

-
O
O

Source @ FSUAéample survey, 1979-1980



TABLE 23

- CROPPING PATTERNS @ | PPRCENThGE DIQTRIBUTION OF FIELDS
BY CROPS IN TQREE REGIONS UPPER VOLTA

-

, Nedogo : u ., Aorema s Digre
L (Ouagadougou) E(Quahigouya) (Zorgho)
. { Main. . All, ﬂ Main ° A1l | Main- . All
L o fields ° flelds flelds fields fields fields
 Millet mono 3.3 5.0 9.2 .2.7. 1.0 0.4
| . Millet Gereal 6.6° 2.5 = = - 5.4 1.8
- Millet -cowpea 63.9 24.0 7 69.% - 20.0 o1.4 29,5
Millet others 16.2 6.0 = 21.5 6.2 2.2 0.7
Red sorghum mono 27.3 2.5 - - 4.3 1.0
Red sorghum cerezl 15.2 . 1.7 - - . 2.9 0.7
Red sorghum cowpea 33.3 2.8 - - 84.1 20,3
Red sorghum-oghers 24,2 2.2 - - CB.T " 2.0
White sorghum mono - 10.0 0.6 - - 50.0 0.7
White sorghum cereal 5.0 0.3 - - - -
White sorghum cowpea 85.0 4.7 . 190.,0 13.0 ..25.0 0.4
White sorghum others - - - -~ 25.0 C.4
| Maize momo . . 9.3 . 1.0  22.2 .. 1.8  -7.7 . 0.4
Maize cereals 37.2° L, 4 50.0 4,0 84,6 4.6
Maize cowpea = T o= - 7.7 O
Maize others ;. . h2.5 . 6.3 27.8 2.2 . - -
Peanut mono .- - - 460 - 8.0 48.3 0 12.4 50,0 9.5
Peanut ceresl . .- - - - - -
Peanut cowpea ' ° - - - - . 5.6 1.0
Peanut others 54,0 9.4 52.7 13.3 + b4, 4 8.4
' Okra 95.0 10.2 41,7 2.2 85.7 = 4.2
Okra others 5.0 0.5 48.3 3.2 14.3 0.6
l Earthpea 28.0 2.0  57.1  10.7  45.5 3.5
Earthpea and others 72.0 5.0 42,9 8.0 54,5 4.2
l Roselle and’ otherq - - _ - - C.7
Rice (paddy) -« - - 0.8 " - - - 1.4
COWpea . . - - - - - -- - 0.4
Cowpea + otThers - - - - - -
Other crops ' - 0.3 - - - 2.8

Red pepper -

_I Source : FSU sample survey, '1979-198(‘)
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'~”area .of. 1nvest1gat10n in thls regard will be to find out,

1under reel farm conditions, the relative yield potentlal .
for malze in comparlson To its competlng crop(s) ‘vis-a-vis
the resource requlrements -and constralnts of small’ farm
households. ‘

It is true that mailze productlon oannot be- eXpanded
all over the country. Con31der1ncr the agro cllmatlc requi-
rements -of this .crop, certain areas like the southwest and
‘Fada regions will have higher potentialities.foroproduotion
' increase-than the central and nofthern-regions because. of
their comparative advantages in terms of soils, rainfall

. and other favorable resource endowments, Pompare the .ave-

" rage maize Vlelds in the selected regions of the. country

_as presented in Table 10. Therefore, relatively more concer-
:ted efforts need to be. made in such areas of oomparatlve

- advantages to promote yield increasing teohnology on a
priority basis. This does not mean that other area should
or could be ignored. The fact is that given scarce invest-
ment resources, economic rationality will suggest that one

- would allooate such resources where the comparative returns
. are hlgh ‘

. Cowpea : As stated earlier cowpea is grown unlversally as
an asseciated orop with millet ‘and sorghum, and to a -
limited extent with peanut. Cowpea as a single crop was

- found in only .one field among ell the sample households in
Digre village (Table_22 and 23). Since oowpea production
as a single crop is not common, it seems difficult to
promote at this stage the idea of a single cowpea crop in
the regions urider study.

There is yet another important factor that need to
be stressed. Cowpea will compete for land and other inputs
with peanut if farwers were to plant it as a single crop.
The improved cowpea.variety KN1 will perform much better
if grown as a single crop for that will allow for perfor—
ming the necessary operations, particularly spraylng which
is a key element in influencing yield.,

| 373
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] . hs indicated in Table 11, the yield potential for the
cowpea variety KN1 is at least 1 500 kg per hectare with
three to four sprayings of insecticides. ¥ven if one assumes

©

that in farmers field, the per hectare yiéld_will be around
1 000 kg, this is much higher than the preséht yield levels
of 200 to 250 kg ‘per hectare: A rough and guick cost bene-
fit’calculation will yield the following figures.

Cost Item/hectare Amount (CFA) Observations

. on Cost side : .Labor. cost ‘ 11 600 . For 290 hrs
(per hectare) ‘ . o . o of work re-

- . .o : - - quired per

hectare for

- - T : B plowing,
l " o . planting,
: - weeding &
I .-harvesting.
) . cost on seed 3 200 30 kg of seeds
' Fertilizer 3 000
: spraying 14 000 ' Includes both
l C the variable
"costs and
I depreciation
cost
l Total 31 800 CFA
I On Revenu side : . '
Total yield (assumed) " 1 000 kg/ha
I Additional yield © 1000 kg - 250 kg
| = 750 kg ,
l Total revenue 750 x 60 CFA = 45 000 CFA
- Net revenue - 45 000 CFA - 31 800 CFA =
I 13 200 CFA/hectare
l To realize this net revenue, the farmer will have *o
mara an initial investment of approximately 24 000 CFA
I (15 000 CF4 for the sprayer at a subsidized price plus the
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.costs~on”eprayywbatterie5wetc)._There-are two -questions
before the farmer. Firstis how to get 24 000 CFA to un-
dertake the initial investment. The next question will

be : if he gets the money, is it more advantageous for him 3
'to invest this money on tbe sprayer, or he may invest this
money elswhere, may be to buy a "hoemanga'.

There are other questions as well. Will cowpea yield
higher revenue per hectare of land than its comretitor,
other things being equal ? We don't know 1f this is so.

" Marketing and pricing of cowpea are other issues that will
raise their head in the second generation of problem.

" Equally important will be the question regarding the ihf.
frastructures needed to promote cowpea production. "

Farmers' knowledge and capabilities are essentlal
elements in the whole process of spreading the new cowpea
technology on small farms, knowledge about the use of
sprayers to make them economlcal, money to buy the equip~
ment, repair facilities and the like.

Therefora the questions that need to be investigated -

[

are as follows :

1. Relative profitability or returns from cowpea vis~
a-vis its competitors,

2. Extent of competition for land and other resources
between cowpea and peanut,

3. Economic returns to sprayings ; estimates of yield

" in relation to the timing and number of sprayings ;

and alternate uses of sprayers to make investment
remunerative,

4, Relative economlcs of cowpea productlon as a single
versus as associated crops.

'USE OF MODERN INPUTS ON SMALL FARMS

The-use ‘6f modern inputs such as chemical fertilizers
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is_negligibiéll$he data 'in Téble éh"showlone farmer out of
20 in Nedogo and 2 out of 10 in Aorema used phosphate.

This fertilizer was however made available at ‘cost price

by the Farming Systems Research Unit as a part of its
fieldé trials activities. Farmers allocated this fertilizer
to millet, sorghum and peanut. O?erall, thé Quantity used
at the farm level is hardly of any significance on an
average for the whole sample, 180 CFA worth of phosphate
per farm was used in Nedogo, for forema it was 600 CFh per

farm,

Organic fertilizer however was used by relatively
larger percentage of farmers in the sample. The percentage
of sample farmers applying .orgenic fertilizer to'ﬁillet
fields was 25 for MNedogo (Ouagadougou region), 50 for
forema {Ouahigouya), and 3% for Digre (Zorgho). None of
the sample farmers in Nedogo apﬁlied .-organic fertilizers
to sorghum, althouéh in Aorema ahd Digre 20 percent of
them gave some ézofganic manures to this crop. In case of
maize fields, 20 percent of farmers used these manﬁresl
whereas in the other two villages none of the farmers re-
ported to have used such manures. In terms of value per
sample farm, it is 324 CFZ in Nedogo, 1 350 CF4i in Lorema,
no estimate was available for Digre farmers. ' '

A small proportion of farmers reported to have used
such chemicals as insecticides, fongicides and pesticides. .
Use of insecticide was confined to only one farmer (or 5
percent) in Nedogo for millet crop in one field, none else.
is reported to used it in “he other villages. Fungicide
was -applied by 30|ﬁercent'of~the sample farmers in Nedogo,
mostly for millet cfop, and 10"percent each for sorghum -
and peanut crops in.Aorema village. The value of such pur-
chased inputs per farm in the sample was very small and

non-significant,

Despite the small overall value of purchased inputs
used on farms, it is however clear that there is awareness
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TABLE 24

USE OF MODERN INPUTS AMONG THE SAMPLE FARMS,
THREE REGIONS, UPPER VOLTA

Nedogo“

Aorema

Zorgho (Digre)

-
A

Inputs  worriT=

ghum le

A
t Maize

Péé—
nut

Sbr— Mii—

— DPea-
-Maize €

nut

oor- Mil-

chum let Maize

Pea-
nut

- Improved _ _
Beeds

Phosphate

No. of
farmers
No. of
fields .
Val/CFA

1
no
Q0
O
]

Urea

No. of .

farmers

No. of

fields - 7 =
Val/CFA - -

Cotton
Fertilizer

No. of
farmers
No. of
fields

Val/CFA - -

Qrpganic
Manures

No. of
farmers
No. of
fields
Val /CFA -

Insecticide
No. of _ 4
farmers

No. of fields 1
Val/CFA -

Fungicide

No., of

farmers 1 5
NOo Of . 2 . 14

fields
Val/CFA 120 1685

Pesticide

No. of farmers -
No. of fields -
Val/CFA -

NA

ghum let

o2 -
3 4
3525 2555

2 5 2

2. 8 2
~»CNA 5000 8040

-~ 1050 -

NA -

N1 — =2

0525 -

Source @

FSU sample survey, 1979-1980

Cle
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among some farmers about the usefulness of the application
of some of the modern inputs in production system. Identi-

"fying such farmers willbe avery fruitful effort from the

standpoint of extension of modern farming practices,

USE OF ..NIM,L TRACTION ON SAMPLE FARMS

it

Data in Table 25 shows the use of animal traction on
small farms by crop and operation. Among the three sample
villages; the village in the Zorgho region use much less
of animal traction than those in Ouagadougou and Cuahigouya
regions. This is evident from the fact that in village Digre
of Zorgho region only 10 percent of sample farmers used
animal traction for weeding of millet and sorghum fields
as compared to 53 to 63 percent in Nedogo (Ouagadougou)
and 20 vercent in Aorema (Ouahigouya). The use of animal
traction by crop and operations shows certain interesting

‘patterns.

Land Preparation

In both Nedogo and Digre villages of the four major
crops, millet; sorghum, peanut and maize considered for
animal traction, farmers did not use animal traction for
land preparation of sorghum fields. In Lorema village, on
the other hand, 40 percent of the sample farwers used ani-
mal traction for 27 percent of all their sorghum fields.
severty percent of the sample farmers ploughed their fields
before planting in Aorema, while none in the two other
villages used animal traction for such operations.

For maize and peanut fields, both in Nedogo and Lorema
villages farmers used animalltraction for land preparation.
In lMedogoe 32 percent of samble farmers used animal traction
for 38 percent of their maize fields ; for Aorema
it wes 44 and 39 percent respectively. For no other ope-
rations farmers made use of animal traction in the two vil-
lages. '
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For peanut fields, the percentage of farmers using
animal traction for land preparation ranged from 33 percent
in Nedogo to 60 percent in norema, accounting for 17 percent

" of all the peanut fields in Nedogo and 50 percent in Aorema. - -

In Digre farmers who had animal traction did not use it

. for » ny .operations for maize and peanut fields,

4
|

The use, of animal traction for planting is rather rare
among farmers. In the entire sample, only one farmer (5 percent)

" in Nedogo used animaLtracpion for planting operation for

peanut, while another in Aorema used it Tor planting: of

millet, The entire planting is thus ‘done by hand with the’ e
help of small tools, pioche (koutoaga)-énd calebasse
(gvlnbga)Z/It is time consuming and tedious. :

Weeding

Animal traction was not used’ for weeding of- maize- crop
in any of the villages. The utilization of animal traction
for weeding is in more use for millet and sorghum; the two
major crops grown by small farms inthe study regions. Sorghum and
millet .fields are also .generally much. bigger in size than
other crop fields. In Nedogo, 63 percent of the sample
farmers used animal traction for 24 percent of their millet
fields. For Aorema, 20 percent of sample farmers used

* animal traction covering only 5 percent of all millet fields,

in Digré it was 10 percent of sapple farmers and 10 percent
of all millet fields that used animal traction. In the
latter villages, the use of animal traction for sorghum
fields alsemis much lower than the Nedogo village. Fifty"
three perceht of fhe sample farmers in Nedogo used animal
traction for 46 percent of their sorghum fields as against
16 percent and 10 percent farmers and 5 percent and 10
percent serghum fields respectively in Aorema (Ouahigouya)
and Digre (Zorghoj. .

1/1n Bnglish, pick, 2/ In English, Calabash , The words in
parenthese are 'more' dquivalents, ) .
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Summary

It is clear from the data on animal -traction that :

1. Overall animal traction is not used on the majority of
farms. _

. 2. It's not used by all farms owning animal traction for

L all farming operations. h

%, Even for operatiéons for which it is used, its usé‘is 6h
a rather limited scale for whatever constraints, maf be
the physical capacity of the animal which is mbstl& donkey,
‘the soil type, wheather conditions, or even ?he'traditfoﬁal
.pattern of perf&rming agficulturai operations bf human

hand.

TABLE 25

—-————...-.-.————__—-—nu--—_————--.---—.———————-——_————--——-——

.-.——————-—-———-.—-..——————:u—m.-“a——

: % % of Farmers and Fields
Cropsf b e .
i Nedogo { Aorema i Digre
operations ., : : s ——
! Farmers Fields ; Farmers Fields | Farmers I'ields

Millet | -

Land preparation T - 70 25 - -

Planting - - 10 2 - -

Weeding . . 63 24 20 5 10 10
Sorghum ' '

Land preparation - -~ 40 27 10 3

Planting - - - - = -

Weeding 53 46 - - 0 3
Maize '

Land preparation z2 38 L4 39 - -

Planting - ', - . A - - K

Weeding - - - - - #
Peanut _ ‘ ;

Land preparation 33 17 &0 50 - -

Planting 6 2 - - - _ - w

Weeding 16 5 - - - -

Source : FSU sample survey, 1579-1980 iy
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LABOR DEMAND PERIODS, AVATLABLE LABOR SUPPLY
AND LABOR TIME USE ON SAMPLE F/ARMS

Labor demand periods

Under rain—fed-farming systems the distribution of
rainfall both over time and space plays a crucial role in
determining production. Farmers in most of the time con-
front a niggardly and uncértain nature and find it hard to
‘make the necessary adjustements to counter nature's moves.
Howevef,_farmers in such harsh and uhpredictable conditions
have learnt through experience how best to respond to
naturé's fluctuating behavior. One form of such a response
hesbeen through farmers' decisions about planting stra-
tegies, Given the quantity and timing of rainfall, farmers
‘try to plant their crops in such ways that they maximize
their returns by planting different crops as quickly as
they can; In a predominantly hand tool agriculture, labor
becomes a major constraint. It is the timing and amount
of rainfeil that determine when and what to plant, but it
is the quantity of labor available to households that
determines how much of land can be planted within the given
range of time with the required moisture conditions favo-
rable to planting. The most limiting factor under existing
farming practices with limited use of capital and animal
traction then is household labor supply.

' Critical labor demand periods by crops and operations
are shown by farm survey data on labor time spent on major
crop fields of small farms, These are presented in Table
26 through Table 28. Since land preparation is not very
common, there is no peak period for labor time for this
operation. Generally, land preparation activities such as
cleaning, burning, and to a limited extent ploughing fields
before planting, start in April and continue through May,
June, and even some parts of July. For crops like maize and
peanut, land preparation and planting were cone on the
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same days during the week. For example; in Nedogo, land
preparation and planting for thesé crops were performed
between the second and the fourth week of June during which
80-90 percent of the fields were planted (Table 26). For

_sorghum and millet fields, land preparation continued during
¢ April gﬁd May at more or less constant rates in' terms of

pfopofﬁign“of_fields for land pfepafation was done by
féfméfs; The last week of May and the first week ¢f June

" were the bu51est weeks for which planting of both m1llet and

sorghum in this, v111age (for detalls, see' Swanson).

The ggme pattern emerged in other V111ages, except
for dlfferences with regard to ‘the time periods which
were’ determlned by the patiern of ‘rainfall in the regions
concerned. Land preparation in Aorema was done mostly in

.the months of June and July ; for maize and peanut, the i

major part of land preparation_and planting was completed

. during the first and.third week of July, For millet and

sorghum these were the first and the last weeks of June
(Tableé 27). Some planting also continued during July. The

seritiéal Jabor demand periods for. Dlgre (Table 28) are com-

parable to those of Aorema.

From &Il -the data presented in Tables 26 through 29,
it is clear thaf the most busy Derlods for farm labor o
fall in the months of June and July during which one would
expect labor- shortages faced by small farmers. It is :
during these months that the three important operations,
land preparafion, planting. and weeding overlap in terms df
their demand for household labor. Timely planting, and
timely and adequate weeding operations are key variables
in determining production, other things constant.

Lh
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. ' TABLE 26
CRITICAL LABOR DEMAND PERICDS BY CROPS AND OPERATIONS -~ SMALL FARKS, AOREMA (OUAHIGOUYA)

Mohths o ok Land Preparation 1st Planting 2nd Planting . 15t Weeding 2nd Weeding .
on = A —
SR ML MZ PN | SR ML MZ PN SR ML MZ PN SR ML MZ PN SR ML MZ PN
1 x _ ) B T e ’
. 2 - 3 ‘
“fpril 3
- A
5 X .
— 1 X
] 2 X
May 3 X
' 4 x
- 5 XX X
1 X XX XK KAX X
3 2 X X X x X X X X X
JPne 3 X X X X X X X
_ 4 x X X X XX X X
1 X X XXX X X X XXX X % X X )
2 X X b4 X X X X X X X X X X X
Junly 3 X XX XXXX X XX XXXX X b'e X
' b ox X X X X X X X X X . b4
5 X p 4 X
1 x X XX X XX ,
‘ 2 X X XXX X X X
August 3 X X b XX X X X X
4 X x X
5 _ X X -
' 1 X X X X
: 2 p'd X pe
Sept. 3 'x X x
' 4

-

Source FSU sample survey 1979-1980

SR = Sorghum j; ML = Millet ; MZ, = Maize ; PN = Peanut ; x = 20 % or less ; xx = 20-40 % 3 xxx=40-60 %

' - o : ® xxxx = 60-80 %
These percentages are in relation to total number of fields under different crops of sample households.
One field may be counted more than once if the concarned, operation was done nore than once different

| ca@lt Ta3rd Y o That Tlel” -
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- . 'TABLE 27
CRITICAL LABOR DEMAND PZRIODS BY CROPS AND OPERATIONS-SMALL.FARMS, NEDOGO' (OQUAGADOUGOU), UPPER VOLTA, 1980

y o

.Land Prepantioni Seedihg I - Seeding II Weeding I ._Wééding I1 Harvesting
SR ML. MZ PN| SR ML MZ PN SR ML MZ PN|SR ML Mg PN SR ML MZ PN |SR ML MZ PN

" Month [WeeX

1 X . -
2 X -
April 3 X b'4 H
4 x X ;
5 X LI — e emimt oo
1 X X - -
2 X X X _ L o
May 3 X X X ' -
: L x  x X X
-5 v xX XX XX - - e
1 X . XXX XXX XX X :
J 2 XXX X X XXX X X X XX
wee oz ¥ XXX XX X X XXX Xx | X XX @ X-
o 4 S e XXX X oo XXX- XX - - . .. XXX XXX. .
\ 1 X X : _ o XX X X
. 2 X - ) X . ©OXXX X
Juiy 3 ' X - : XX X X :
‘ 4 . X oL - XX X . X X
L 5 . ‘ N : - : . . X X X X }
' 1 X X
2 XX XX X
Augpst 3 XX XX XX
b X XX
-5 . X XX -
T . ) ;
. 1 X . v X
Sept. % b4 x. X N
S -4 - X

dource @ FSU sample survey, 1979-1980
SR = Sorghum ; ML = Millet ; MZ = Maize ; PN = Peanut ; x = 20 % or less ; xx = 20-40 % ; xxx = 40-60.

These percentagés are.in relstionto total number of fields under different crops of sample households.
" One field may be counted morethan once if the concerned' operation was done more than once different
1 ! od: y -t f i, '
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TABLE 28
CRITICAL LAROR DEMAND PERIODS BY CRO®S 4ND OPERATIONS - SMALLFARMS, DIGRE (Zorgho), UPPER VOLTA, 1980

and Prewration | Tsr Pl.nfzﬁg | 2nd Plaﬁ%lng | 1st Weeding | 2nd Weeding { Harvesting

Month WeekP ¢ i
ISR ML Nz DPN| SR ML MZ PN|SR ML MZ PN| SR ML MZ PN|SR ML MZ PN|[SR ML MZ PN

g bid x
. 2 X
Lpril
P 3 X X
4 X X
1 b d X
2 XX X X
M
ay 3 X XX XX X X
4 X X X
1 X X XK XXX
2 bld X X ple X XX X . X
June 3 X X X X XX X X X X x
4 X X X X XX X X X XXX X
1 X X XX XX X X X X XXX X
2 . X X X X X X X
July 3 x X oKX XX XX XX OX XX XX XX X X X
4 b4 XX XX X X X b X
5 X X X X b X X
1 X XX X X X X XX X
2 X X ¥ X XX
August 3 X X X XX XX
4 X X XX X X
__ 5 XX XX
1 X L XX XX XX x X
2 XX X XX X X X
3 X X X X X X
4 X X X KKK
Source : F3U sample survey, 1979-1980
SR = Sorghim ; ML = Millet ; MZ = Maize ; PN = Peanut
. . ' . . .
x = 20 % or.less ; XX = 20-40 % ; xxx= 40-60 % ; xxxx = 60-80 % .
. " » Fl
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Available Labor Supply

, Household labor supply avallable for farm and non farm
act1v1tles has, been estlmated on the basis of the number
of adult male and female members between 15 years and 65
years of age, and : rchildren 10- n years olds present in the
household during the production period (Table 29). Mlgrant
members are not included in the estimated labor force.

A11 labor was converted into labor units on the assumption
that one male labor equals 1 labor unit, one femele labor
equals 0.75 labor unit, and one child (10-14 years olds)
equals 0,5 labor unit. Tbe term avallable labor supoly
indicates the quantity of labor“force that households
command and can be available .for work. It does not however
mean that all houdehold members included in the estimate
actually offer them for work. ’

As shown in the Table 29, labor force consists of 5.5
labor units per household in Nedogo (Ouagadougou region),
4,2 in Digre and 3.6 in Tanghin (Zorgho)i'and 5.3 in N
horema (Ouahigouya). Labor force thus estimated constitutes
49 percent of total household_bopulatioﬁ in Nedogo, 47
percent in Digre, and L percent in Aorema.

Of the total available labor supply, female 1abof'
forﬁs 51 percent in Nedogo, 46 percent in the two samplé
villages in Zorgho, and 4% percent in the two sample
villages in Ouahigouya. Children as'a source of labor
‘form 8 to 16 percent of the total labor force., Adult male

members constitute 33 to 52 percent of the total aVailablej

labor force in the sample.

To what extent tbe available labor supply actually
matches with demand for labor on the farm, or the extent
of the utilization of the available labor forqé will be
examined in the production section. .
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TABLE 29

ESTIMATE OF. AVAIL.LBLE LABOR FORCEl/ IN SMALL FAR!1 HOUSEHOLDS
THREE REGION3, UPPER VOLTA

.

Nedogo Digre .| Tanghin |4orema” | Sodin

Category by age/sex

(=08

No. % No. 9% No. No. % No. o

G

Male adult (per

hoteehold) 1.8 33 1.7 41 1.5 42 1.8 41 3.2 52
ggﬁiiﬁoigﬁlt (per 5,8 51 2.0 48 1.6 L4 2.2 51 2.2 35
ﬁiﬁgeggiﬁﬁ_(Per 0.4 7-0.20 5 0.40 11 0.30 7 0.35 6
£§$§§§0§3§1d per 0.5 9 0.25 6 0.10 3 0.05 1 0.45 7

Total male and
female child 0.9 16 0.45 11 0.50 14 0.35 8 0.80 13
(per household) , ,

411 labor force 5.5 %60 A

(per household) 2 100 3.6 100 4,4 100 6.2 100
fAverage silze ' - I
of household 11.3 11.0 11.0 13.4 15.2

Source : FSU sample survey, 19?9-1980

A/ This estimate is based on the following convertison ratios :

1 labor unit
0.75 labor unit
0.50- labor unit .

1 man labor

1 female labor
1 thild labor

(10-14 years)

i

P

This excludes absentee members of households
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Labor Time Allocation on Small Farms : Labor hours used

per hectare of major crops

Labor is the most important input used in production

~on sﬁall'farms. Since most‘of'agricultural operations are .’
carried out by hénd, the amount bf’lénd.a household can

farm, and the extent to whichiit-éan ﬁerform on time and
" adequately important operations are a direct function of-
households labor supply. It is therefore important to

know labor input used, or required per hectare of major

crops grown on small farms. ; T .

The estimated per hectare utilization of labor input
for major operatiouns and crops‘ére presented in T?blg'BO.
These estimates are based upon the actual number of man
hours spent on varioushoperations by differenfnmembérs ’
of-households..Labor davs and/or hours have_been ésfi;
mated in the same way as of Table 29 (one adult male. ..

. labor = 1 unit 3 one_adult female labor =_Oy75iﬁﬁif.;
and one child 10-14 years old = 0.50 umit. - .0

. TABLE 30 K ) ,
PER HECTARE LABOR TIME USE ON SMALL FARMS &7
SAMPLE HOUSEHOLDS, NEDOGO, OUAGADOUGOU REGICR B

Millet  Sorghum Maize . Peanut

a1 Mati~ T TEn - Man-
\ ~Hours daYSHoursdaYSHours days Hoursdays-
Land Preparation by . e B :
hand .- 3 19 .. . 18 197 , 95¢
Land Preparation with LRI
animal traction i - 183 s :‘1?2! ;
‘ Blanting by hand U 408/ 352/ 92 73
Weeding by hand 179 180 211 215
veeding with animal S
traction 159 142 3

Source : FSU sample survey, 1979-1980

1/ computed from a subsample of 10 households in village Nedogo
“for 10 fields under each crop. The estimates are provisional .
to be used more for illustrative purposes.

2/ These figures seem to be on the low side. Planting time es-
timated with the help of stop watches for a select number of
fields indicated per hectare labor hours for millet and
sorghum in the range of 55 to 60 hours.. : .
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The data presented in Table 27 gives some idea about
labor demand per unit of land by the four major crops grown
on small farms. Labor time estimated in this way will also
help in estimating the input-output coefficient for labor
required for programing model.

Labor Time Use for Land Preparation

As evident from the data (Table 30), maize and peanut
crops for which ploughing and cleaning of land were nor-
mally done before planting, labor hours per hectare of
land preparation are much higher - than millet and sorghum,
Fér the latter crops, it is mostly cleaning by cutting
the bushes in the fields that normally farmers do before
planting.

The difference in terms of labor time allocation
between land preparation by hand and land preparation done
with the help of animal traction shows a saving of 21
percent of labor as a result of the use of animal “raction
for maize. For peanut however the'difference does not seem
significant. '

Labor Time -Use for Planting

Invariably in all cases planting was done manually
by hand, and hence labor becomes a key factor to deter-
mine the area planted by bouseholds during the critical
periods which'are governed by the pattern of rainfall.
The most critibal pianting periods for millet and sorghum
~the two dominant crops on small farms- were (for the crop
year 1980) from the last week of May to the third and
fourth week of June. This may however vary with rainfell.
For maize and peanut planting is delayed for July. Mean-
while, there are a number of other small minor crops
including associated crops like cowpea which are planted
during the critical periods (May end till July end).
Weeding operations also start during June-July for crops
planted in early periods (May end to Middle of June).
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Households want to plan quickly to cover as much
land area as possible to get maximum advantage K of mois-
ture conditidns follo%ing rainféll Sometimes this period '
lasts for, 3 to &4 days after the rains after which there may mn
a spell of dry condltlons Plantlng under uncertain and
erratic rainfall conditions indeed becomes the most cri-
tical operation which demands Judicious resource allocation
by farmers. e ’

That how much labor time is required for planting
.assumes special significance. On an average, farmers spent
- 35 labor hours to 40 labor hours for planting one hectare
of millet and sorghum.according to the informaticn obtai-
_ned from farmers,.while it.is' 55 labor hours to 60 labor
hours according to the estimates made by investigators
with the help of stop watches used for measuring labor
time by actually observing farmers time spent in some
of their selected fields (Table 27). The latter:estimate
appears more reasonable and will Be useéd-as bases for
estimating the per hectare labor utilization and -requi-
rement for these crops. |

Maize and peanut take much more labor time for plan-
ting operatiouns than the other crops. It was 73 hours
of labor per hectare for peanut and $2 hours of labor per
heéctare for maize. However, there might have been some
overestimation of labor time reported by farmers for these
crops. More evidence 1is belng collected to verlfy these
results.

Labor Time Use for Weeding

Labor time spent for weeding varied from 180 hogis -
per hectare of millet and sorghum to 211-215% hours pgf
hectare of maize and peanut. The difference in lébof’time'
between hand weeding and weeding with the help of anlmal
traction is worth notlng For example, an hectare. of '
millet crop wheén weeded with animal traction toock 159 hours
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as compared to 179 hours of handweeding ; fbr sorghum it
was 142 hours as compared to 180 hours of handweeding.
This implies that the use of animal traction can result
in saving labor by 27 percent to 29 percent over hand-
weeding. This also means that households with animal
traction could weed fields faster, and hence perform
weeding operatiéns more adegquately than those without
animal traction. This in turn would have positive effect

on yields.
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