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PREFACF-

The present report id the resuIt of a oooperation between CIMYTtS 

E)3teml Afi- .. BoUOLnO&n frogozme ancl Uyole Agrioultiral. Oeztre, Ua 

Department of Agricultural Economics and Rural Sociology, Research* 

This is the first comprehensive study at UAC which aims at designing a 

ooncrete experimental prograime for a specifi.ed group of farmers. The 

suggested experiments are the outcome of diagaostio suvey work of the 

faning system and farmers circumstances in Ufipta, The emphasis is on 

maize as an expanding crop and a future major resource user and thus a 

good vehicle in achieving a significant impact on the fcaing system as 

a whole*
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INTRODUCTION 

Traditional commodity or resource oriented agricultural research h as ignored 
the fact that farmers produce several commodities $ by the management of 
several resources, in an integrated farming system, Almost inevitably, 

because the small farmer has limited labour and capital, and in some areas 

limited land, the allocation of resources to one commodity implies a
 

compromise in the management of other commodities and other resources, 

Such compromises allow farmers to satisfy their priorities despite resource 

Limitations. Technically ideal production and conservation methods fail 

to accomodate management compromises which may be important to farmers 

in achieving their objectives, and farmers in raturn consider such methods 

as irrelevant to their needs and circumstances. Farming System Researh 

conducted by an economist in collaboratinn with technical scientists1 

identifies unagement compromises and allovis the planning of experiments 

which complement farmars' priorities . Recommendations based on the results 
from ox-ui-nt; planned in this way are likely to be ravpiday absorbed 

because they do not conflict with facets of existing management practice 

which are important to farmers. This report describes the Farming System 

of the Ufipa plateau, assesses the compromises in resource allocation 
and enterprise management made by Ufipa farmers, and sets out a maize 

research progra-me designed to be compatible with their prioroties and 

resource endowments, 

VIE UFIPA FARIUM SYSTEM 

A good deal of farm economic survey work has been done on the Ufipa 
plateau, This report draws on the Southern Highlands Socio-Eoononic Surlvy 

(Uyole 1971) and the Ufipa survey (Uyole 1976). Fieldwork carried out 

in Ufipa in 1977 supplemented the information already available from 

these sources, 

Products and end uses
 

The present farming system is based on finger millet and maize as main 

starch staples, beans supplemented by groundnuts as the main relish 

crops$ and livestock. Sweet potatoes and cassava act as supplementary 
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starch sources. Beans, maize and finger millet surpluses are sold for 

cash supplemented by ;- .- of animals by livestock owners. Average an3z. 

cash incones are about Tsh lp200 each and resource allocation is still 

dominated by subsistence objectives; the need for adequate food for the 

family, day in day out. Table 1. shows the calenders of plantings and 

harvests of the three major crops occupying over 90% of the total area 

cultivated (Uyole 1976). The calender is a O;.,.. to the oonmitment of 

land and labour by Ufipa fners. There were 265 plantings of finger 

millet, 228 of beans and 192 of maize on the 119 farms studied in 1977. 

The 1976 Uyole survey showed finger mil-let occupying about 50% of the 

3*59 hectares cultitubed by the average household0 

Table 1. 	 Time of planting and harvesting of the rajor crops in % 

Plan- Haz.. 
crop ting vest Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Finger- + 8 30 50 ll 

millet + 2 1 5 76 13 4 

Beans 	 Early 1 26 18 6 

Late 4 3 35 2 

Leaf 2 21 25 31. 14 25 4 

Seed 4 21 21 6 2 39 6 

Maize 	 ist 27 24 8 2 2
 

2nd+ 
3rd 1 7 16 "'W. 4 

+ 	 1 1 19 63 9 5 

Two thirds of farmers preferred finger millet as a base for uga-iU one 

third preferred -a.ze, F.iger mi.llet is used extensively in brewing and 

is valued for its storing qualities0 Poor storing is one of the major 

problems seen with maize, Bean leaves and seeds are eaten as the main dish 

with ugali. On the staroh side of food production maize plantings begin 

immediately after the rainst 75% of planting is conplet- ,.j .the "end of 

December, some planting continues into February, Finger millet plantings 

also begin in Norember but the majority are made after December, 61%9 

In general priority is given to maize from which green '.;bx can be taken 

relatively early to provide a chage of diet and, where stores are exhausted, 

a new soirce of staroh Normally two crops of beans are planted and the 

oalender shows up the complementarity in the availability of bean leaves 
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and bozi= seeds, The June harvest of the second bean planting and the use 

of new leaves in December from the first planting mini-mises the storage
 
period between seasons, none farzners store bean leaves v.b .well to oeeds,
 
Sweet potatoes, harvested largely in 
 .Tunel are a oonvonlonoc food used
 
during the period when the women are in the field all the 
day harvesting
 
the finger millet, Cassava is a famine crop 
eaten whenever the niin starch 
sources are exhausted, tdiis tends to be towards the new harvest period in
 
the first half of the ,.-a:nda= year, Sales of '0C-ops2 usually surpluses 
but
 
sometimes enforced a
by need for cashf are de from April onwards as the
 
new crops are coming to 
harvest 7 but August to November is the dominant 

sales period,
 

The dominant crop of the system remains finger millet, It stores for 
years and is highly valued for rxdd-ng both beer and ugalio Bbize tends to
 
be eaten first after the new harvest to minimise storage losses, and the
 
fin.'er millet is dried and stored,
 

Ufipa farmers will rarely admit to having run out of finger millet t it 
is a slur on their management, Farmers will admit to taking finger nillet 
as payment for casual labour0 Often old ffnger millet is sold out of store 
when it is clear tiat the newt .cr-p.wll.. ofte trud'.. t badwti2s teh-..mount 
of beer being brewed is reduced to eke out supplies for food, The Uyole 
1976 Ufipa survey showed 50% of fa..mers reported using 25% of their 
finger illet crop for beer and 20% reported using 75%, 

Resource =nagement 

land management is critical to the successi of the finger millet crop, 
Table 2, thetaken from Uyole Ufipa survey, 19761shows only one instancep 
out of 64 fields of finger millet studied, of the orop being grown three 
times in succession.
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Mhbe 2 Finger-millet - Land use histories on 64 fields 

Year
 

1 2 3 4 5 6 7 Frequency 

Pm Idle 
 11
 
Fa B Idle 10
 
Fm Pm Idle 
 9
 
B Pm PM Idle 9
 
fm Fm B Idle 7 
B Fm B M B Pm Idle 6 
B Fm Idle 4
 
M B Fm Idle 2
 

B Fm Fm M Idle 2
 
Fa Fm B M Idle 2
 
Fm Fm Pm Idle 1
 
B B Fm Idle .
 

Total 64
 

Fm= Finger-millet; B, = Beans; M= Maize
 

Farmers reported extremely poor yields of finger millet during thirda 
seasone After the 1st year crop) the admixture of maize increased aaid was 
said by some to be dominant in a third year crop, Traditionally, fallow 
land is ?mouldedt in the Febrmry/March, the grass inverted in mounds and 
a late bean crop planted. Tle mounds are spregd after start of the new 
rains in November and finger LilIlet planted on the land, Land use and indeed 
the traditional farming system evolve around the need for new land for 
the finger millet crop and shifting cultivation has been the result, 

Ibour use is strongly differentiated between men and women for a 
number of operations, Weeding is predominantly womens work, as is harvesting 
finger millet and planting groundnuts, Men clear new land, thresh finger 
Millet and herd animals. Domestic work is also shared, with the men 
responsible for firewood and the women for water. The crop calendars in 
table I. show the busy periods as November to January and in June. This 
is borne out both by farmers responses as to the busiest month of the year, 
and the incidence at which they reported hiring supplementary resources. 
These responses are set out in Table 3. 
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.able 3. The incidence of busy periods and resource hire in percent 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Busiest month 9 15 LL 5 2 42 9 4 2 
Labour hirings 9 18 20 '14 10 5 21 8 5 
Ox hirings 4 28 24 8 8 8 12 

Sixty percent of farmers reported hiring labour, 51% of all hirings were 
for land preparation, 27%for harvesting and 22% for weeding threshing 
and other operations, Some 60% of farmers reported owning work oxen and
 
ploughs in the 1977 study, This compares to 4% in the 1971 study and 40% 
in the 1976 study0 Thirty farmers that is 25% hired ox. tLU for land 
preparation, mainly in the October/fP--:a period0 In total., some 85% of 
farmers surveyed used oxen for cultivation. (fipa farmers have two clearpeak labour periods- one in land preparation concentrating in the November/ 
December period and a second in June at the finger millet, maize and 
bean harvests, 

Sixty-nine percent of farmers reported purchasing cash inputs, they spent 
an average Ohs, 203 each about 17% of average income. Seventy-one percent 
of capital :tl). was for resources to supplement family labour at peak 
periods, hired laboui2 and hired oxen, Only 18o of capital spending was 
for fertilisers and insecticides; with an additional 11% for seeds, mainly 
finger millet and beans from traditional sources, 

Evolution of the system and development constraints 

he Ufipa fa.rming system is in a rapid state of evolution precipitated
 
by the increasing of oxen and the official policy of. villagisation 
implemented in 1973. These two factors have had a major and compounded 
impact on the basis of the traditional farming system. 

The traditionai grass moulds the Wafipaof are a green manuring system 
which, togwther with shifting cultivation and long fallow periods, give 
the highly fertile clean weed environment required for good crops of 
finger millet. The moulding practice itself evolved in place of a 
Chitemene system, probably in response to the loss of forests due to
 
the dominance of iron rnldng for which the Wafipa are famous. Ocenisation 
has largely superseded the moulding system and vlJlagisation has raIged 
the local population density to a level which precludes effective fallowing 
by shifting cultivation. Wafipa have been able to maintain finger millet 
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production by cultivating larger areas by ox-plough and by repeated 
cultivation to pre-empt severe weed problems. The Uyole 1976 report noted 
however that finger millet yields and total production were highest in the 
only village without oxen, growing relatively small areas, Villagisation 
has effectively tripled the local population density and reduced the
 
feasible period of fallow from 10 
 to 3 years. Evidence from Research in 
Zambia shows that without high levels of fertilizer and intensive cultivati­
on and vweeding, finger millet yields will be low. Alternative management
 
systems are possible but are 
both capital and labour intensive and there 
are high opportmuity costs on both these resources which presently limit 
the income earning posibilities of Ufipa farmers, Labour productivity, in 
particular, is likely to be low rela'ive to other crops. 

The evolutionary pressures of on-cultivation and villagisation have
 
destroyed the basis of traditional finger millet management. 
 Alternative 
management methods have high costs and, as has happened widely thpoughout 
East and Central Africa, it can be forecast that finger millet. will decline 
in importance in the Ufipa farming system* Added factors hastening its 
demise are the arduous work in grinding the flour at home, and the narrow­
ness of the market for it as a cash crop, in making traditional beer
 
specially in Kilimanjaro. Factors which Tll blld it 
 in tho system are
 
its storing quality it
- can be reliably conserved - and local preferenoes
 
for finger millet beer.
 

As in most areasf and because the olimate of Ufipa is favourabley it
 
is likely to be superseded by maize which has many 
 production advantages;
 
it has a vide market, expanding as the urban areas grow and thus is a good
 
Iduall 
 crop for both cash and food, It is less labour intensive giving a
 
higher return in food 
or cash per unit of labour required for either 
weeding or harvest. Maize is not as vulnerable as finger millet to the
 
effect of manures and fertilizers on weeding requirements, Finally,
 
machine grinding of maize is admirably suited to the village settlement 
pattern now dominant, removing the burden of grinding in the household,
 

It does, of course, have a serious storage problem*
 
Maize has long featured as 
a minor crop in the Ufipa farming system& 

The evidence suggests that its importance has increased at the last ten 
years. Thirty-two percent of farmers now profer maize as a base for ugali 
and 51% of farmers reported it had only been brought into the household
 
as a regular food over 
 alast ten years (47% reported it had been used 
for ten years or longer). Sixty-nine percent of farmers reported they 
were planting more now than five years ago. It is always a key decision 
in assessing development opportunitics in a farming system to decide
 
whether to reinforce or to reverse system trends* If reversing trends is 



to 	be attempted, that is moving. contrc7 to prevaijiig eooriia foroes, 
there needs to be a very strong case for it and very clear means of 
implenentationo In Ufi.pa fuming no strong cade exist for attempting to
 
preserve finger millet. Developuent opportui ties 7­
maize as a 
 substitute staroh with higher productivity to limiting resources 
and better long tera cash eaart.ng oppor-ntleso Resource constraints ­
rapidly degraded lar-dL la.o':r bottleneclm and capital scarcity (as well as 
lack of knowledge. of al.ter .i',m management and technology and poor 
requisite supply)- domiratore the management strateges of Wafipa faraer'o 
Unoertinty of radnfall plays some pvrt n,that of late plantings many
 
fall victim to an early finish to the raize in 
 1 rche any farmers, in m-. 
-cLng late platings, see "his as an 	aceptable risko 7he vulezubility of 
beans to insect pests is another major scource of risko Eoarow capital is
 
utilised to biro o-xcen and labou.r to relieve te labour 
peai!m in tvo
 
periodas November - Janhita when lvnd is 
 prepared and planted to finger
 
millet2 maize and beano, and June - Julyq 
 when the finger millet is
 
harvested and threshed and maize 
 and beca are also being harvestedo 
This second reak is lage7).y caused by the labour intensive method of
 
harvesting finger mille t A 
the crop declines so will the importance of
 
this peak, The decl:ie of fi ex- illet "-,illleave 
 the November Januar 

peak as the dominat cc:traint 	 Lrzescn incomeo Me key issue in the
 
developuent of f.rmuig In Uf.:-t wNill 
 be he management of resources and 
enterprises over th-s .trai-cDo.. should be to seek 
i..vtions in ........ pr e o labo,.r and capitaltake 

oorztttment duzid-g 'hij pe x1.- a, :d rndh t).!,-w prolonged usa of the land
 
area 
unde_ rzeri .ntol,, ,.c,,oi1. r.z'.nuon-t innovatonz which my con­

a...tribute to +is .:-,r inc.ude: 

lo 	Back end cr vrinter ' to ozeo.J....tjn 	 J.-nd prep-'at1ion pressures 
after the sta. of t2ho r.ow ri.As,, Ibujlding leaves a tradition of 
winter preparation which ould wel1 be davelopedo 

2a The ue of herbicides iii mrii= tillage tecluiiques2 oubject to 
constraints -,ti :':;-r...o QUUA t i clt z ' uses, 

3. 	 Eanting methods with lou labour 'equirements and crop 
arrangement *La the field conducive to weed'%ng by oxen, 

4. 	 The use of mamnre and perhaps artifiol.I *. !2z.'..: to prolong 
the use of oleared land. reduolr ih frequency of labour intensive 
work in opening new land and improving yield lovels0 
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5. Improving storage methods to reduce the influence of the timing of 

food supplies on resource allocation,
 

6. Selection and promotion of varieties of unizel beans, finger millet 

and groundnuts with maturity periods of greater complementarity,
 

allowing a better spread of resource use in land preparation,
 

planting and weeding,
 

Accepting the prognostication that maize will replace finger millet ae
 

the basic starch staple in the area implies that it will become the major
 
resource user, It is thus a good vehicle for manipulating the whole system
 
to improve prod1ictivity, The rest of ro -cuse, anthe on Elx'nning 
adaptive experimental programme for maizel with some --. ''on othor crops, 

which given positive r,':onses7 will provide recommendations to give 
higher labour productivity and improved incomes to Ufipa farmers.
 

PRESENT AND FUTURE MAIZE MANAGEMENT IN THE -UTIPA F.1LR4NG SYSTEDT 

Although only 32% of farmers reported a preference for ugali made of maize,
 
al. farmers reported eating maize as ugali at one time of the year or 
another. The Uyole 1976 survey (field work during 1975) gives maize 16% of 
the cropped area, an average of 
,565 ha per farm, the 1971 survey showed
 
a rather higher proportion, In addition maize was found as a second crop,
 

often at low levels of density, in most finger millet fieldso Seventy five
 
percent of farmers reported a cash income from maize sales averaging shs 338,
 
Even now it is the most important cash source to Ufipa households oontribu­

ting 26% of total reported cash income; compared to 24% from sales of
 
finger millet, Husbandry details arn for the observations made on pure
 
maize fields or maize intercropped with groundnuts, the most relevant to
 

future maize research,
 

Zooation and place in the rotation
 

Mhe rotation of the Wafipa system still revolves around the need for newly
 

oleared, fertile and weed free land for producing finger millet. Maize is
 
usually planted with the finger millet, at low density in the first year on
 
new land but increasing in density and sometimes described as dominant on
 
land being used for the third time for finger millet, Pamers often choose
 

low lying land for pure maize plantings to give the crop the chance of
 

residual moisture,
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Land preparation 

Most of the maize fields are prepared by ox-plough. Of 97 plantings of 
maize studied in more detail mainly in pure stands but some mixed with 
groundnutsy 83% were prepared by ox-plouehs into a 
flat seedbeds 10% were
 
ridged by hand and 3% prepared flat, by hand hoes, Only one pass with
 

oxen and plougCh is normL Ily made, Where maize is interplanted with finger 
millet, again ox-ploughed flat planted seed beds predominate but two or 
three passes with the ox-plough are common to aid wood control and give 
a fine seed bed, Land preparation by oxen for pure planted maize is largely 
done at the start of the rains, Part of tae land planted by finger millet 
in December/January, with maize as interc,.op is cultivated at the backend 
of the previous season, in March , April or May, with a final ploughing once 
the new rains have started 

Varieties and seed
 

The pro-survey identified three local varieties of maize
 

a, Mofat: With large flat grains and only 1 cob per plant, it tukes about 

4 months to mature and is preferred by farmers, 

be Kalimwa: Is a short plant w.Lth sral cobs and grains it also has a short 
maturity period nid is preferrud r........ : eating fresh, It is 
the shortest term variety hnovn by local farmers) when asked what 
variety they would plant if delayed until Februa-ry over 805 n ned 

Kalimzwa, 

a, Namesa: ILas a mixed colouer of grains, red and bltck as well as white, 
Farmers feel it to be more resistant to weevils in store. 

9hese rtzre known by many uf the survey farmers mo.jft of whom also reported 
experience of improved seeds, However on3rf 11% of the surveyed farmers 
reported purchasing seeds in the 1977/78 season, n selecting their own 
seed farmers mentioned several criteria as being particularly valueds 

White grains 104 Damage free 84 

Large cobs 93 large grains 46 
Early maturing 90 

Planting 

One hundred and seventeen farmerS, 985 of those surveyed1 hnd planted maize1 

64% of these made more than one planiting of the total of 192 aize plantings 
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32 reported % were puro stands and 41% in ixed. Thjpr compared to 60% 
ni.xed stands in 1970. I'aizo plantings were sproad over the period
 
September to 
Februacy with November 32%, Decerber 39% and January 10% 
predominant.
 
Row planting (45'%) and lroadcasting 
 (52%) were the dominant methods of 

planting maize. No neasuremnts of spacing or population density were
 
made in the field, Those planting, in rows commonly placed two seeds
 
pn h'ole.
 

Thinnn and weed
 

Fourteen percent of farmers reported thinning their crop to ono(iO%) or
 
two 
(4%) plants per hole. ].7% of farners did not report weeding3 39%
 
reported one weeding and 43% reported two, Of those reporting weeding

4% reported ist weeding onei week after plantingg 17% two weeks1 
35% three
 
weeks and 41% four weookc or uoro 

Use of fortii-ers and insecticides
 

A minority of far:ero used cow lanu re (24%) and fertililers (25%). The
 
artificial f£rtili-or wat, :.2inly Nitro-enj 
 only 3%used a basal dressing. 
Those fTaers purchao!u.,'j fcrtili"er spent an average of Shs° 90.00 each.
 
No inforintion Vw:h; obtitined on the leels of fertili-xer use 02 the
 
tining of applic-tionj, Uirty 
one f:,.nwrje (261) used ....tLicide for the
 
protection of LY'izo 
 ill storo Only 3 fuarirs repo rted havinZG used inseotl­
cide in the field, 

Storaae 

Farmers indicated that maize stored very badly conpared to finger mi.Uet*
 
Weevils were 
 ucen ns the most i.portant local pest governriont varietios 
wore reportd no particulrly proi.o to ,tor-go dtungo, Seventy five peroont

-f faners thout,)it it fu:,1 b]o 
to kIcjp Liizo in store between 5 and G 
monthrj, 

This owUIU'iof:isjs the,, av7!'Id.].o :I.ituo]L.tioun on the present uin.gonont of 
maizo on the Ufipa Il1oituti. 0 ,next :oetion ovalurtos how the priorities 
of Ufipa flu-i".cri txtr rz;6u.co ].lita tiui.ju id thlway they handle 
hnznrdit igtr.I JU('1u1clu1y) .. tuiicf .lrAu.'xinty, lo,-iuti f:ur1 iiu otfi and un ruq..,
ble ruta.].L ijupply) .i..'luiioo Uloul. I IvL'U-'geo it prlactices on i'x1 ~r ­

1rw(11it 
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The uncertainty of a reliable, cheap supply of sta.rch through the iarket) 
due to the underdevelopuent of tio infrastructure and distributivo 
services$ creates a priority for subsistence production c n Ufipa frmnso 

-- , existing facets of food supply nmanageent influence resource allo­

cation decisions on m.ize0 

Should the supply of dry finger millet to be held over for brewing 

be lows the seasons rr.ize plantings, with green cobs available a 
month before the millet harvest, become an inp-rtant supplement to eke 
out supplies of dry milleto 1_esh millet is not a good base for beer
 

and dry millet is carried over from one season to the next to allow 

brewing to continue,
 

29 Famers who anticipate a shortage of starch grains will plant Laize on
 
danbo edges in Septezaber or October, utilising the high water table
 
resulting faom residual noisture to produce a very oarly maize crop.
 

3* 	Wen the f'.ger millet harvest is complete the dry maize is picked and
 
consumption switch.s to maize to minimise its period of storage and
 
exposure to wev.ls Millet is eaten again when the dry naize is finished, 

As has been described Noveuber to Janu.ry is a period cf labour scarcity 
in Ufipa farning. Fv'ars spend cash to hire both labour mnd plougdhs to 
increase their cultivated area ,.t thiis tineo Manageriont of maize over 
this period reflects the acaroity of fa.n.er regources, 

le 	Ox-plou-tng can only begin after the rain has softened the groundo 

Ir- plantimg stretcheo from November into February, Twenty five
 
percent of p.lantings are rln.do after: the end of Decembero
 

2g Planting techniques - broadcas-ing (51/) and dropping the seeds into 
the plough furrows (4154) - require very little labour, Planting is 
done rapid.ly consistent with the pressure on labour at this period, 

3. 	 With the establisment of fingor i-llet becoaming an increasing priority 

.in ito December and early Jnay low levels of weeding are found on 
the maize '.antings. Fifty one percent of plantings were wooded either 
once or not at all and 76% of first wvedings were done more than three 

weeks after planting,
 

Those are comprordsos r-nde in the mnagement of mrizo due to the scarcity 
of ;capit-VJ rud labour during, thi perlod0 All these fctors reduce maize 
yield potentiral, ,nd the rsponoe to the use of manuro and fertili.sor, 
Twenty four ptrcent of farmers are uning cow rianurep out of 71/ owning 
otttlo and 61./ koepijdmng their cattle in the aoea l1tstoricaUly, born 
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4aur L i r '.Aoa.. mthod of in.ai..... i though.. t i.. c.ent.ive 

for manure utilination are lilcly to inoreaso now when traditional 
,. shiti ad moulding praotoes ae. beakinC down. Twenty fivo peroent 

-* of faznezs reported purchasing fertilinez's, largely -top-drosuing- for -their 
mIkzes lurcha~sed Inputs mist onpote with the hirq of labour and oxowp3ouahn 
for the 2lit2tod oapital available to farmer 

Antioipating maize as a future mnjor crop in a systen baed on the 
use of oxen for draught offers a mjor extonsion opportunity, Th Wbipa, 
ore prosenrly exploring maine av a crop of ino!oaing mipOrtOJ20p and, 
simlarl y exploring oxen as substitute for hoes in land proprationq 2hV 
arc at a stage when relevant guidenoe oould wke a major :Vanpot on the 
farming of the area., The present oorpromises in the nanagemon' of nise 
could become more aoute as larger areas are oul,&.ited Ymproved mise 

* naagonent will be feasible .Lf the system is manipulated to roduoo the jxaa. 
Ot of the November -nury present harvestiMn bottenwobottleneck* Tho 
is J0=e and JU.y is caused by the intensive requiremants for pioikig and 
threshing finger millet, As finger aillot fades and mise inoreaseg ite 
lower harvesting labour requirement wdll, reduce the importnnoo o.: the Ama. 
atly labour peak and the November Jam-y7 peac will become Wrs oruoial 

4. to expansion of the systeme Some approcaer to alleiating the Xov~or ­

'Iazmwx bottleneck were outlinod on page 6. These are now elaborated with 
maize as the taget orop to do.vo a progra= of adaptive experimcnt 
designed to allow expansion of the Waf.,la system and iLnoreased income for 
Ufipa farnaera 

iPon experience elsewhera w.t.h raLze it oan bo expeoted that more t*maly 
planting, nothoda of planting whioh give a good stand and more uzZ 14m2y
weedirg will givre hLgber yields and the more profitable uwo of purohamed
fertalisers, An exper.nent.l p wo=azme for uize wiL ..Mtowards these 
go ls while maldna compromises in the light of the oirounstoaso of Wipa 

AN A TIVf REMACH PROGRIM OR UPIP EL 

An appropriate adaptive researoh progwmze with emphasis on impmrvnma AU 
m=nmnt on Ufipa, farms has three major thrusts Vcjiy of the u-roa. 
mmos outlined assume that livostooc wifll Play a major =oIe am a so=*o 
of power and a neans of fertility maintenance, Xt in important to Awu'3 that the aim is to improve on prosont mranaomntj thus contro3ls in Mgat
of the experimentcLI work should A , present practiceo in order 'b 

14 ~obsoz'y the response to troatoots boina tested, , 
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•.-A& 3asing the labour bottleneck;_ November. Janu.x!y 

Mt Important to the long -. term development of the Ufipa farming system 

is an adaptive research programe designed to ease the labour bottleneck 

during crop establishment ove:c the November to January period. Easing 

this bottleneck will reduce the compromises farmers are obliged to 

make in times of pla:ting, method of planting and the timing and 

frequency of weeding, It will have an indirect effect of reducing cash 

oonmitments to th- hire of labour, freeing cash for the purchase of 

. and :' a to improve yieldso Three sub-programes are 

out 2. I% 

1.9 	 Testing crop arrangeuent and spacing alternatives in maize to allow 

effective ox-wzedin.. and nininising "Lnureased labou." requirements 

while improving yields , As well as conventional row treatments
 

experience in- Zambia? where rnny faming system are in a similar 

stage of evolution as the Ufipa system; suggests Icheck rowsl approach^
 

With oheck rows 3 or 4 seeds are planted :in holes at the corner
 

of 90 ou squares allowing access by ox-wecd*., Jin both directionso
 

2, Testing of nloughing. hi.d anmd herbicif ,,,.edinp combinations for 

their effects on rxiLe yi.elds and cn the level axnd timing of cash 

and labour requ.remen'.-s,. a important component in these trials 

will be winte ploueiiing zt the back end of the rains in March7 

April and perhaps early -May,Th. long and very dry season in Ufipa 

from LMy to OctoLer c?n :r.-ura a good weed iCL. from timely winter 

ploughing a.loving tLueAy p2 at~iing %'-the start of 4e rains in 

November, One :.oqurite for w~itc. plougbin i's an area of 

fallow land available to fa.ners as crops are stil2. standing in thd 

fields a-" this rine, Win"-r plou hing seens a loGi.cal successor to 

the moulding system fomner2y doninar.'- in the area, It is particularily 

valuable with the Pheck row : ",c.' of planting as only one hoe 

mark is needed as a planting hole by such a method, 

3, 	Variety selection to improve the Complementamity in labour require­

nent for establisteont and weeding, gaize plantings are being 

spread over a two month period from mid Noverzber to raid ./anuaryo 

Pinger millet varieties are of a maturity period which requires 

establishment in late December,, Better overaJ. performance nay be 

possible from vu=-oties better adapted to the maturity period 

available, if these are feasible at this latitudc and altitude,,
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a* 	 Compare improved maize varieties of different maturity periods over 

a range of planting times. Early planting gives some 160 - 170 days of 

Moisture (including an estimated 20 days of residual mdistu-re), late 

planting gives some 120 - 330 days of moisture, Selections of maize 

varieties should be compared to find the yield cross over points with 

later and later planting times as basis for r tou -rnnding diffortnt 

varieties for early and late planting, If vazieties have widely different 

growth habits atand density should be included as an experimental 

variable in the oomparisono 

be Select a short-ten (95 - 110 day) flagon' nillot for planting in the 

second half of Jnuary0 Selection should be against local preferred 

vwxieties Naneka1 Kawulunge and the short term variety Katila, Supple­

mentary criteria vrJl be easy germination and rcllstancr to head blhpte 

Comparison should be made under local management practice and cover 

December and late planting dates. 

B, 	 ertility maintenance trials to prolona the use of cleared land 

Cleared land in Ufipa is rapidly depTaded2 though the rate of degration 

is likely to be slower under maize0 Farmers have access to limited amounts 

of manure and have small amounts of cash to spend on a-rtificial ferti­

3Aizeruo Long term and short term progranes are important* 

a Over tho long tsr ' proc eo0 sould eanine tho vy nanure, most 

farmers will have only 3-5 tons per year available, and levels of 

artificial fertilizoz . to a value of about she 150 - 200 per year 

can best be used to maintain soil fertility. 

be Over the irmediate short-term two items should be researched. 

i, 	 Economic levels of fertil .7er application on maize under present 

management practicesy particularly the range of planting times 

being followed, the methods of planting being followed and the 

levels of weeding being achievedo 

.~io 	 The best use of 5-5 tons of cattle manure and of ahs 150-200 of 

fertijz-ir in terms of the years under cultivation since the 

land was opened. 
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Os To improve the reliability of maize storage 

If the storage of maize oan be made more reliable it will be more 

acceptable as a substitute for finger millet, The two research aspects 

outlined below could usefully be supplemented by the planned introduction 

of hammermils in local villages, to encourage the easy processing 

of home produced maize.
 

a. Supplementary selection criteria for programe A3a would be hardness 

in the kernel and good husk cover to mininise the infection of cobs 

in the field, 

be Traditional storage should be examined in detail with a view t,, 

making simple improvements designed to enhance the effectiveness of 

the use of insecticides in controlling storage pests. 

This concludes the objective of the study the design of an adaptive 

research programe aimed at improving Ufipa farmers incomes and based on 

a diagnosis of their existing ciroumstances, The enp.asis is on experiments 

on maize as an expanding crop and a future major resource user in the 

system, Given other analyses the survey data could provide a similar 

perspective on beans as crop which is likely to remain important in the 

system, Me diagnpsis indicates that detailed work on finger millet 

is not justfied as the crop h a limited future in the system, 


