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Mote detail on the two areas can be found elsewhere (Baker, 1987; ATIP,
1986a; ATIP, 1986b; Norman, Simmons and Hays, 1982).

Farmer aspirations and coastraints

There is a certain universality in the aspirations of farming families. In
economic terms, farming familics try to maximize wtility (satisfaction) which
increases with real income, but decreases with higher levels of effort and
fisk.  Attempts lo maximisc this utility take place within 8 set of
constraints. As a result, it gencrally is mot differences in aspirations but
differences in the coastraints which lead to the most important differcnces
in farming systems. Such differences can be grouped in a oumber of ways.
One classification is as follows (Norman, 1982):

o natural conditions (¢.g., climate, soi, etc);

o factor (resource) endowmenis and peices; and

o market or support systems for inputs and outputs.

The farming systems used by rural people arc determined by all of the
above. The natural eavironment determines the nccessary coaditions for the
presence of a farming system while the sodocconomic circumstances provide
the sufficent conditions for the presencc of a farming system. Thus,
differences in sorghum-based farming systems between northern Nigeria and
Botswana result from a combination of the matural enviroument and socio-
cconomic circumstances.

Harshness of the natural covitonment

In both arcas, the most severe farming problems genenlly stem from
limitatioas imposcd by a lack of water. The scasonality of rainfall and its
low annual level impose serious constraints on growing crops, and result in
major variations in the demand for labour. In this scnse, Botswana farmers
ope:ueundaamuchhu;hadimﬂicregimethanminmnhcm
Nigeria.

Alo in both areas, soils are generally of poor quality, suffering from
phosphorus deficiencics and low levels of organic malter. Particularly in
Botswana, soils tend to have a Jow =ater-bolding capacity aud are subject o
crusting following beavy ruins Soil esosion is a major problem in both
mbutispcrhpsmommeinmmwbcrcwyﬁddshvebun
continuously cultivated for several decades.

Botswana farmers facc Iwo temperalure peoblems which are not as
important in northern Nigeria. First, the moaths when most planting is
concentrated, because there usually is the greatest rainfall, arc also the
hottest months. Soil temperatures often exceed the cardinal lewel for

sorghum scedling viability. The sccond problem is the onset of cool nights
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at the end of the season. If there are even short drought peri i

! periods, during
which sorghum stops growing, late January and Febs i

bave eaough time to mature. iy plasing may o

Yarishilityin § {
A_sgummuizcdin‘l‘nblc 1, farmers in northern Nigeria and Botswana ha
ng,mlml!y' different factor eadowments. Fumgg families tead to ;:
maﬂ:rm‘BoumA. The size of the effective cropping labour force is even
less relative to morthern Nigeris than is suggested by family sizes. In
Bou:wua:lwo-lhirdxollhcu:inmnlpopuhﬁonuemcndlngldwﬁ
tending livestock, or engaged in off-farm wage employmeal. In coatrast,
Botsvana farmcrs geocnally bave more land, livestock, and fixed capital,
FumsmBoq“mmlﬂyrugeﬁomlO-ZObauu.notbduding
Nigeria. - Moceoves, Botswans farns oot of onc or tme soniguo bocks

Morcover, cousist of coe or two i blocks
of land while those in Nigesia often ase composed of scatiered plots.

Most farmers in Botswana own coc or more moulkdboard ploughs and many
own doakey carts.  Becausc of a national equipment subsidy programrre,
fmgmmpamo((hccounuymakohvcpwchmdmvphmusud
cultivalors. In addition, Botswana farmers bave a comparable racge of band
lool;ud.rccepudcsulhacwnedbymguhnhxmm

mwneﬁumuwmww the ability of farm
w.?nxhsund p@mmmmzhwlmu&ipw&:
ability to deal with crop failures because of their control of cattle asscts.
m:emyymmx?mdoMMQn&mthHuelbkm

against inventorics in the face of 3
m“wy. o o sdverse crcumstiances,

Na'ponl.ruource cadowments can slso affe farmers, as recent
cxpcncnqumbo(hN'xz:thmdBouwmhvcdcmmuucd During the
1970s, oil revenues in Nigeria were used to fund pumerous agricultural
programmes. Such programmes have beea severely affected by the fall in oil
prices.  In Botswana, government has used revenves from anle and
dumoud_sexpo:uwwbddiuh:minglmiﬁu-wbumhﬂymhigaﬁnglhe
most serious effects of the oogoing six-year drought.

Markets for inputs aod outputs
!nwthcmNigcrh,uinmudaolAfria.Lbaeucbo(hlotmdmd
go“neml markets for inputs and outputs. Informal trade occurs among

bolds and in periodic markets. The periodic markets facilitate inter-
ﬁmcboldummdprowdcnchnnd[umamingmpluspwduaim
cmmn!tou:banan&rc& Food items are available oo an irregular basis
and there is substantial scasonal price variation. There is mited trade in
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production inputs.
N Following a pattern established during the colonial period, the
Table 1. Seloccs mpocs of farming pystems: Malalapye wres, - Government of Nigeria bas intervened enensively in agricultural markets
Zaria, Nigerin (1976). (Norman, Simmons, and Hays, 1982). Many approaches have Leen tried for
g N b : fertiliser distribution, but all bave met with little success. Organized seed
Mahalapye ares cara § distribution was Limited to cotton until the 19705, resubting in Emited use of
i ! improved varicties of most aops. Marketling boards exist for most
%(”/m) o 110 commodities, but there have beea many problems with the marketing board
Raisfall > PET (monthe) e 56 system.
Length of growing scasca (moathe) & : In Botswana, Jocal trade bistorically his been dominated by informal
SIS ) 51 2 } exchanges between bouscholds.  Informal trades arc made for labour,
Towal (1) 17 a4 § traction, gathered items, and bouschold progucts on both a cash and barter
Asyimpical g Yo ; basis. Interbouschold exchanges significantly increase the sccess of poor
;&W } farming families to required productios resources.
Heligon Christian Nosken . Complementing housebold exchanges, in Botswana there is a nctwork of
Residences w"‘“""".‘,‘-,mm L privately owned general traders which exiends to essentially all villages.
ﬁ‘;;’,’.‘.“‘ + sources Livessoct, off-Larm Crops, off {arm The geacral traders distribule imported agicultural commodities and other
Beer brewing, remittances smalisiock | bousehold goods to rural arcas. Mot of tht items sold are cither processed
i Milict, sorghum i or manufactured, and are of ncarly standardised quality. Prices are subject
Nisjor crops s""h“:'.;:"f' o ‘ to a price control system based oa wholesale priices and transport costs.
Mean sorghum yield (kg/ha) M L - A recent study of the trading network in the Central Agriculiural Region
Setf-sullicical i cereas No 1 (Baker, 1987) showed thal the trading network is making s major
sakm Animal Hand coatribution to food security due to the provision of food commoditics and,
Land preparstion Plat "‘;‘: 10 a lesser extent, agricultura) implemeats and fencing materials, Input
Plstiog pyciem s Miced availability is a problem in smaller villages, particularly for major
f\,ﬁw op 1 3 implements, but reasonably priced transport i avadable. The ility and
Fertilizer Lirtke Manure sod faoegeaic low prices of imported, milled food gra'ns dlearly affect farmers' incentives
Lissiock ey Sales, drupt Traneport .o invest in sorghum production. Thus, food tecurity is increased through the
) oy transpoct, markeling system, but (be inceative to nchieve food self-sufficiency is
Family. Adult males U] n decreased.

Adult femaics b H Seed for sorghum and olber crops is available the Botswana
iy Cre 1 1 o Agricultural Marketing Board (BAMB) depots Jocated in the larger villages.
Pet Weeding MAMB also announces guaranteed producer prices before the beginning of
Main peak Weading i cach season.

Secondary peak
Percent oa: Family furm /s 19 ‘; Farming sysiems management

Lbesiock 5 ™ Farmers in both areas bave developed intricate farming systems that permit
Toulbown 1034 un family lbour utilization throughout the year mnd provide ways o profitably

#1983 Pig6. “Manalapye percentages based on bours; Zaria besed oo day
Sourves: ATIP (1986}, Normaa, Simmons and Hays (1982)

invest capital. However, there are some significant cootrasis in farming
systems management betweea the two arcas.
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In Bolswana, rural people traditionally have been pastoralists while in
porthern Nigeria the ermphasis has long beea on crop cultivaticn. In addition
to cultivating rainfed land, Nigerian farmers have also cultivated .umll
amounts of land mear rivers and streams that can be irrigated with simple
irrigation systems. These traditional oricntations coatinuc to distinguish the
areas.

lnpoﬂhcrnN‘nguin,uopsﬁiIlconﬂitu!enmoreimpoﬂmlwmpoocm.ol
farm and bouschold income than in Botswana. Income from crop production
accounts for more than 8 two-thirds of the toial income of most houscholds
(Malton, 1977). Off-farm occupations, primarily within the village, arc an
important labour activity, but accoust for oaly s quarter of bouschold
income.

In Botswana, crop productios is the third or fourth most important source
of income for moet bouscholds—-following livestock tending (and sals),
wage employment, and beer brewing Kemittances from familics members
working outside the village a0 tend to be a morc important source of
inmelhua'opptodudionulcmforpoorbouubolds.l?uringlhc
ongoing drought, even transfers from the goverament have provided more
real incoms for many bouseholds than has crop production

Despiletheimpoﬂnnccdﬁvwockinnwwmmcretcnd;wbek.u
complementarity between lLivestock and aop eaterprises than in Nigeria.
Animals y are kept in a scparate arca from where crops are gown.
Thaus, the role of Evestock as a provides of manure in Botswans is minimal.
In porthern Nigeria, such complemeataritics are mainiained through
pastoralists corralling their cattle on the ficlds of crop cultivators. .

While out-of-village wage employmeat is very important in Botswars, in-
village off-farm income opportunitics mpoodydcvelopcd,mmpued_lo
northern Nigeria. For example, traditiocal marketing systems whdlpfowdc
many employment opportunitics in West Africa are virtually noocxiszent in
Botswana. The reasons for this are not clear. One major facter may be
that there has been mo ‘engine of growth® in Botswana to foster its
development, in the form of crops produced for disposal. Participation in
the Soutkern African Customs Unioa has also restricted opportunities for the
development of rural small-scale indvstries.

Sorghum prodution peactices .
Farmers in both arcas want (o increase total production from their cropping
eaterprise, but are using different strategies for attaining . Somc of the
key differences are as follows:

[ hmthnudhm:wdhndmhivuedpahmﬂy
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member imply a land extensification (labour saving) farming systems
management strategy. ln porthern Nigeria, farmers bave more of a
land inteasification (yicld-increasing) strategy.

o Io Botswana, the prevalence of cattle led to the introduction of animal
traction more than cight years ago. In contrast, in nortbern Nigeria
most crop cultivation is doac by hand, requiring more labour per unit
asea. Reflecting the tillage methods, ridging and hill planting systems
arc prominent in porthern Nigeria, while in Botswana most crops arc
gown oa the flat. Farmers simply broadcast the seed and plough it in.

o Fewer cops are (or can be) grown in the harsher climatic
cavironment of Botswana. Thus, in northern Nigeria, farmers often
grow different cocps fo- sale than those that they comsume. In
Botswana, sorghum serves as the main food crop and cash crop.
Relatively few farmers grow special crope just for sale. This means
that sorghum plays a relatively more important role for farmers in
Botswana than for those in northern Nigeria.

o Reflecting their inteasification strategy, farmers in porthern Nigeria
use more chemical fertiliser, apply greater quantities of organic
manure, and weed two to three times. In Botswana, farmers
broadcast plant and plough as large an arca as possible after each
rain. Post-planting operatioas gecerally are confined to one wecding
and bird scaring.

o The gender division of labour is substantially different between the
two areas. In Botswana, adult females provide most of the labour for
sorghum production, as well as for bouschold maintcnance adtivitics.
Males traditionally bave been responsible for tending cattle.  Animal
traction ploughing, a task oot commoaly found in vorthern Nigeria, is
the oaly arablc farming activity which is dominated by men in
Botswana. In cootrast, males account for more than three-quarters
of the Labour for crop productior: in northern Nigeria.

As a result of the respeaive management systems, traditional sorghum
yiclds are much lower in Botswana than in northern Nigeria. It should be
cmphasised that the management systems in both arcas represent scasonable
responses (o the realities of the maturai eaviroaments and sociocconomin
circumitances.

Food
lnlighl.dthenbovelrumpuiwu,i(tbouldwbcmrprkingm(
{armers in the two arcas have significantly different food sccurity si-ulegics.
Farmers in northern Nigeria depend on achieving a high degree of food
sellsufficency,  Staple food grain supplics cannot be relisbly obtained
through market purchases. The limited amount of cash geoerated through
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szles of crops such as cotton, or from off-farm within-villege employment, is
largely oeeded for monfood bouschold requirements.  Nigerian farmers can
tod do produce more of their food than Botswana fermers, but are quire
sueceptble to food shortfalls.  Therelore, thers is a great incentive to
incressz imeciments i oop production if the investments provide a
reasomable and relizbie return A major issue {acing northern Nigerian
farmers i the balance in invedtment between sorghum and other cops.

o coulrext, ferming families io Botiwana bave systematically tried to
mirimirs the lpkegs betweeo food production sud foud sccurity. While the
mein objeoive of powing sorghum is to mest household food grain
requiremenis (Bakes, 1987), ro bouscholds actually rely on food self-
sufficiency. Instead, most food is purchased using cash from a combination
of several sources. thcninsmgoodmdlsufﬁdwqmﬁryof
sorghum is produced, i is & welcome event. The moncy which would have
becn:pemonloodbccomcs&vnihblcforotheritcm Tbe food security
strategy of Botswana farmers implics that czpital or labour investments in
sorghum production usually are not a top bousebold priority. This poses a
major challenge to technology development rescarchers.

CHANGES IN RESEARCH APPROACHES

There are two complementary approaches to increasing the produdtivity of
farming families and improving their food security situation.

© Develop and disseminate relevant improved technologics, which coable
bouscholds to use resources previously underutilized an/or increase
the productivity of resources already being utilized.

o Develop relevant policies (e.g., pricing systems) and support systems
(e.g, extension, credit, improved input distribution programmes on the
input side, and markets for the products produced). The development
of relevant policies and support systems can entail a combination of
macro- and micro-level rescarch,

Botb components are needed to facilitate increased  agriculture
predectivity and improved food sccurity. Which is relatively more important
is location and time specific. In this section we characterise the rescarch
which has been conducted in order to facilitate the development of sorghum-
based farming systems and discuss the need for o micro-macro balance in
future rescarch.

Overvicw
Throughout Africa, there has been an cvolution in the approaches used to
address the needs of farming families over the last 20 (0 30 years. This

¢ n A s Mt oy .
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evolution is described below. Until- now, the later compooents listed
gencrally bave not replaced the emlier ones. Ratber, the additional
mmmmhmmdmhehmmlomivedmkm
L Prior to the 1960 Muxmmmlhrmulolechnology
development research. Both prictarily focused oa boosting the output
of expest erops. Oac strategy cmphasised crop-variety improvement,
with the objectives of increasing vields and inset and discase
rezistance, There was 2 limited amount of agrocomic research (o
develop recommendations om pliat spacing, fertilisation, and other
busbandry practices for the mew varieties.

interaction with statico-based technical scieatists, . Social science
mch(fomsedonimpmvin;fnmiqsyﬂmudfoodwiq)m

still lacking in Botswana,
3. Mid-1970s and early-1980s. The popularisation of farming systems
work took place with its phasis oa the diagnosis of existing farming
design, testing, and dissemination of

invo!vinghnnmulaivepmidpnuintbeprmd(kvdoping
rdcvmimprmdlcchnologiu.ﬂtcemphsis:hiﬁed&mcoﬂeding
quuﬁwivedsutoqualiuﬁvemdm!mding. Towards the end of the
extcasion and policy makers.

4. Mid-1980s. Coocunm!oodseuuityismuisludinqlom
inausin;empbnisonpdicyinuuwdmwoemklwysk

Dwmglhepan?ﬂycm,trmndqnpropmhuheamadeinthewy
mmhmhmprodndivityndfoodleaniyinnuibein'mnduaed.

our the determinants of food security has
in almost incooceiviole that inter.
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that differences in technical efficiency often stem less from managerial
ability than from compromises made to deal with inadequale income
and resources. For example, in northern Nigeria the urgeat nced for
food and cash make it necessary for members of low income familics
to work at off-farm occupations, thereby forcing farmers to delay
planting sorghum and millet and delay the first weeding (Mallon ct al,
1979). As a result, poorer houschold are disproportionally represcoted
amongst the least technically effickent producers.

Comparable compromises are observed in Botswana. Nearly balf the
bouscholds rely oa other bousebolds for traction resources. In order
to gain sccess, dependeat houscholds bave to provide cash or labour
for ploughing the traction owner's ficld. In order to obtain cash for
food as well as ploughing, some family members emigratc for wage
employment. Therefore, whether paying in labour or cash, draught
dependent bouscholds cousistently end up ploughing later and ofica
bave less people available for weeding The result is a significant
inverse relationship between levels of sorghum production (duc to
yiclds and arca ploughbed) and houschold resources (Baker, 1967).

o Relevance of technical solutions. Water shortages is the over-riding
constraint for most farmers in Botswana and for many farmers in
nocthern Nigeria. There arc alternative tillage and planting practices
which address water shortages. Whether they can be implemented
depends, 10 a great extent, on the resources farmers have at their
disposal. For example, in Botswana it is critically important to ensure
ploughing is donc as soon as possible after rains, in order to make
sure water is available for germination and plant gromb (although
some farmers do take the chance that germination will result from a
post-planting rain).  Obviously, timely ploughing is casicr for a
tractor-owning farmer than for a farmer who has to hire donkeys.
The challenge is to develop relevant guidelines for poor farmers as
avell as for farmers having access to greater kevels of resources.

Increasing returns to the Emiting factor
Farmers clearly take into account the impact of interventions oo their most
limiting resources. Onc of the main kessons from farming systems wok is
that technology development rescarch must also pay aftention to wiich
factors are most limiting for which farmers. Whether land or labour will be
the more Emiting factor will tend to be locatina specific. However, ratios of

land and labour can be very crudely simplified into three possible situations:
o In.areas of low population deasity, the peak demand period for labour
is likely to be ‘be major coastraining factor oo expanded output.

W
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o Io areas of transition to high population deasitics, it is possible that
both labour and land constraints will emerge. The peak demand period
for labour will be s coastraining influcoce and land will emerge as a
problem because soil fertility will decline under pepulation pressure.
The possible dual pature of these coastraints will be exacerbated by
the increasing oeed, in order (o sustein A satisfactory level of living,
for farm familics to spend more time in activitics that sequire year
around commitmeats~including off-farm income caming activitics, as
well as caring for livestock owned by tae family. As land becomes
more of s constraint, the value of .Jwestock in cootributing to
maintaining soil fertility will become greater. However, the problem
of fecding livestock will also become greater; and quite likely will
involve a change to more labour intensive methods.

o In arcas ol very high population density, where labour becomes

surplus, land is likely to be the most constraining factor.

The rclative factor ratios given above suggest two basic prioritics in
cfforts to introduce relevant technologies; first, improving the productivity
of labour at bottleneck periods, and sccondly, improving the strategics--
such as introducing mechanisation to solve the problem of scasoaal Labour
bottlenscks and bio-cliemical technology to increase land productivity-are
too simplistic,

There are three key issucs which must be coasidered when determining a
strategy to address farmers’ limiting factors.

First, interventions designed to increase the return to the most limiting
factor indirectly affect the use and/or productivity of other factors. For
example, labour-saving technologics such as herbicddes or inter-row
mechanical cultivation—if used to peak labour periods—can improve yiclds
duc (o more timely ficld operations. Yicld-increasing techaologies (c.g.,
mproved sced; fertiliser; pest, discase, and weed coalrol; improved cultural
practices; etc) will-if there is no change in the power basc-usually
increase labour demands. Depeading oo the degree o which yiclds are
increased, this cz. have citber a positive or oegative impact oo libour
prcductivity.

Second, multiple binding constraints can be present in a single area,
?Amw!:ul!ifruourmucincquiublydiaribuud. However, it is pot casy
1 semi-arid arcas to design technologies that result in an increase in both
land and labour productivity. For example, in a number of improved crop
}uhnologypadxguenminedinNmbunNipﬁa.th&odymM
increased the productivity of both land and labour in a spectacular way was

hhxmlwhwhdmnmueptoblcmida&fyingpuhguwﬁch
relatc to Lund and labour coostraints. Ome pousible technology is double-
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ploughing, the first one of which is undertaken in order to permit more
water lo eater the profile and be available at planting on the second
ploughing operation. Our rescarch over five years bas shown that farmers
fndngnhndconsunimunobuinﬂ%hiy:eryiddsmdinauwd&m
profits by double ploughing. Returns to ploughing labour also tead to be
higher with double ploughing.  However, the data suppordng double
ploughing for farmers who face oaly a ploughing or weeding labour
consxnim,no(ahndwnstnim,ueleucouvindng_
Third.lvuyobviousrcqui:cmenlislhemixydfnﬁngluhnologiu
together with the complementary support systems. For example, in northern
igeri i meationed above could oaly be adopted by

than they would be otherwise,

Limiting factors can be addressed either through breaking constraints or by
exploiting flexibility that exists in current farming systems. For cxample, in
northern Nigeria planting labour is o limiting factor. Farmers avoid the
limitation by planting cottm sfter food cops have been planted. Alibough
lowryiddsueobuinedduelohlcphnﬁng.(hcdinuﬁcenﬁronmcm
pcrmiummemumfromhlcmsonhbwrmdhndlhumldam
be underutilised.

In Botswana farming systems there are many fewer opportunitics for
exploiting flexivility, For example, because of low yields, it was peeessary
lobrnknphminghbourconmninlbyruminglomimaltruﬁon. The
area cultivated increased and now farmers are faced with a weeding labour
constraint. The timing of weeding cansot be greatly shifted because carly
weeding interferes with ploughing and necessitates a second weeding, while
htcmdingwnfﬁmwilbbi:dmﬁngmdwlybming, A good
alternative for overcoming the limitation is to introduce row planting and
mechanical inter-row cultivation.  This would be what we term “breaking
the constraint* rather than exploiting flexibility,

In general, breaking constrains ean lead to substantial improvements.
However, investments required for breaking constraints gencrally are much
yululhanlbucmcdinhpbiﬁngﬂm‘biﬁty. Also, therc arc oftca
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ncgative equity implications associated with a “breaking constraints® strategy.
Therefore, it is desirable (0 pursue a balancrd approach, even if the
opportunitics for exploiting flexibility appear to be limited.

We have made some progress following this tirategy in Botswana. For
eample, we have tricd to break the water limtation through mew tillage
syncms,lllolwhichmuirccoumlofu.dionraonmu. At the same
time, we have taken advantage of the fact that in many bouscholds female
mnwammmmmmwwma
nmmmdaﬁmwumuwbuﬁmefupoaﬂlﬂkhmmnm
management (thinning and hand gap filling), A more cven plant population
makes better use of limited amounts of soil moisture.

Ihugrawinguopsinminurugavcumomdcpcnhbkmm This is oot
nhogctbumrpﬁdngdnxdiﬁmuopshwtﬁﬂmywinqucg
diﬂcringdemmd;onwﬂnwi:m;diﬂ’mmﬁnghbhgmddiﬂm

" L . al

Weu:notproposinglhugwwingu'opinmiuurukdvny:lhebw
Strategy. 1In fadl, there is some evidence to the coatrary in Botswana
beuuusccouduyaopsmchnmpenleadtauﬂmpuem;hmrof
the Limited water. Hmm.flmeureeophclhkndlcadtophm
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The nced for optioas and gui

The more unpredictable the rainfall is, the more likely farmers will adjust
their cropping siratcgies depending on how the year develops. In such
cnvironments (if not all environments), it is unlikely that a single strategy
will work every year. Therefore, technical scientists need o think in terms
of a number of options that can be suggested to farmers.

A dclosely related issuc is the nced for guidelines (auxiliary information).
As Byerlee (1986) has argued, technical scientists have tended to concentrate
on deweloping recommendations (prescriptive information). They ofico have
not given guidelines oa fallback stralegies if the recommendation is pot
applicd according to specifications, or exira information that can belp
extension staff and farmers adapt the recommendations to their own
dreumstances. Such auxiliary information is very important and peeds to be
incorporated in recommeadations.

Minimize the requirements for purchased inputs

As indicated carlier, farmers in harsh climatic environment buffer their
farming systems through off-farm enterprises and livestock activities. Thus,
any proposed intervention must be evaluated in terms of whether the
resources used for implementing that intervention could be better and morc
reliably invested in activilies other than arable agriculture. For example, in
Botswana, few farmers arc willing to invest cash in crop production since
relatively few perceive crop production 2s a reliable way i0 produce a farm
income.

Unless governmeais are willing and able to subsidize agricultural
production, agronomist may be best occupied in the development of practices
that require relatively low levels of extra inputs. Similarly, plant breeders
should concentrate rclatively more oo modifying the plant to fit the
eavironment rather than expecting the cavironment to be modified to fit the
phnl.lnxucgthnwusospeaxuhxlywaxss!ulinlhcym
revolution.

Techaology ladder and [zrmer subsidics

Conventional wisdom is that there is a technology ladder, initially involving
the usc of divisible inputs such as improved sced and fertiliser, followed by
pesticides ad berbicides, and thea later by lumpizr more indivisible inputs
such as mechanisation. In arcas of high population deasity where ibe
land/labour ration is low, such strategics often are feasible; but in arcas
with high land/labour ratios, the first step up the technology ladder is likely
to be labour-saving cquipment. This is the case in Botswana where
ﬁmdineuolopctnionismimponul.mdlhcfunucpfmmmyhmina
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familics is obiaining access to draught animals and a plough.

It is appareat in the very harsh eavironment of Botswana that, without
draught animals and related equipment, there is relatively little that can be
done to belp farmers more reliably produce their food grain requircments.
Therefore, improving access to draught power through the judicious use of
pricing policy and support systems management can belp the more
disadvantaged farmers meet the precooditions to improved productivity.

Thcwmmixmemnms.m‘yonlhcpanollhcgamnm:nlinpmviding
lumpy inputs is relatively greater than providing divisible inputs. Thercfore,
lhcissucdmbsidicsloru:aionndcquipmcnlismimponm!uuwbae
thaemdslobcdmcmdimi«nbamnluhninlldcnﬁsumdpollcy
analysts. When designing farmer assistance mes, an important issue
isemmingequdmsbymakmdlcmdcfmmhwchw
discussed in this paper, but is quite important in Botswana.

Asbummndmimdpopuluiominausc,prmumcuthcrdnivdyfngik
land base also increase. Soil comservation is important in sustaining the
However, unfortunately the closer farming
familics ave to subsistence levels of lLiviog, the morc short-run their
articulated needs inevitably become.  Consequently, fee soil coaservation
strategies to work, there must be a coovergence between the short-run
private interests of farmers and loog-run socictal interests.  ln certain
situations, trees used as fodder and fuel can provide this coavergeace, but
ing:ncn!.mchconscmdouunaﬂybeimpkmmzdlh:ou@wbsumm
Levels of subsidisation and/or coasiderable political will.

In Botswana, a npational coaservation strategy is currently being
developed. mmu:giubcinglu.@uwdwiﬂcaxmidcnbhnmuol
moncy.Ako,lheauci:liuucdconuomngmlkmonlbemmum
grazing arcas still remains uarcsolved. Cattle ownership is very skewed in
Botswana and some of the individuals respoasible for changing policy are
the oocs who stand to Jose most from such controlied access.  Thus,
afecting the balance between private sad socictal interests.

'As.dmmd;bov:.hmcninmhanmpxiamdnwmcnpgeinu
::MB“bo‘(::ps,ﬁveﬂuk.Moﬂ-hm‘dmk& Until pow, we
ve addressed ion, with an emphasit oo stapk food grain
(srghum) prodocs production, phasis pke 4
Despite the focus of this paper co sorghum production, we belicve it is
seceusary for policy asalysts to have & wider perspective than simply the
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adoption of technologies. Policy analysis and support systems improvement
need to address the whole farming system. Off-farm employment is a great
generator of employment and income. More explicit atteation is nceded oa
the part of many governmeats to employment in the informal sector in rural
arcas.

CONCLUSIONS

By belping sorghum-producing families, who coosgtitute the majority of
familics in Cotswana and northern Nigeria, to produce more sorghum and
engage in other income-carning activities, we can contribute significantly to
their attaining food security.

Reflecting on the past two decades of rescarch, &t is apparent that many
errors have beea made in our attempts to belp small farmers attain food
sccurity,. But there has ako been some progress im deweloping an
understanding of research priorities.

From our experiences we arc comvineed that, in order to design and
develop technologics that farmers are kikely to adopt, & is mocessary to put
ourseives closer to the natural and sococcooomic cnviroament in which they
operated. This has perbaps been the greatest strength and coatribution of
farming systems work. Stemming from farming systems work, there bas
been & move away from monolithic technology packages and toward the
increased targeting of practices.

Moch progress is still required, particularly ia developing relevant policies
and support systems that complement the rolke of relevant technologics in
improving the productivity and food security of farming families oa 8
sustainable basis. Appropriate policics and support systems can widea the
passible applicability of technologics developed to address beterogeneity in
the natural and sodocconomic cavironment. Thus miso-level farming
systems work and maco policy analysis are important complements in
cfforts to attain food security,
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