UYOLE AGRICULTURAL CENTRE
L5 \ MBEYA, TANZANIA

PLANNING AN ADAPTIVE
EXPERIMENTAL PROGRAMME
ON MAIZE FOR FARMERS
OF THE UFIPA PLATEAU

M.P Collinson,S.I. Croon,G.l. Mkindi

Research report no. 27
November 1980



PREFPACE—

The present report 18 the result of a ocooperation between CIMMYT!S
. Bnstern Afrioan Foanonies Progrerme. and Uyole Agrioultural Centre, the
Department of Agriculturcl Econonics ond Rural Sociology, Researchs

This is the first comprehensive study at UAC which oims at designing a
ooncrete experinental programme for a specifiaed group of farmers, The
suggested experinents are the outcone of diagnostlc swvey work of the
forning systen and farmers circunstonces in Ufipn. The enphasis is on
nnize as en expanding crop and a future major resource user and thus a
good vehicle in achieving a significant impaot on the forming systen as
o whole'.
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INTRODUCTION

Traditional commodity or resource oriented agricultural research hds ignored
the faot that farmers produce several oommodities, 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 1o one commodity dmplies a
oompronise in the management of cther comrnodities and other resources,
Suoh compromises allow farmers to satisfy their priorities despite resouroce
Limdtations, Technically ideal production and conservation methods fail

to aoccomodate management comprorises which may be important to farmers

in achieving their objectives, and farmers in raturn consider such methods
a8 irrelevant to their nceds and ciroumstances, Farming System Research,
conduoted by an economist in collaboration with techniceal scientists,
identifies management compromises and allows the planning of experinments
which complement farmers! priorities, Reoommendations based on the resulis
fromaxprwinents plammed in this way are likely to be ropidly absorbed
because they do not conflict with facets of existing management practice
which ere important to farmers, This report describes the Farming System
of the Ufipa plateau, assesses the oompromlses in resource allocation

end enterprise menagenent made by Ufipa furmers, and sets out a maize
research programme designed to be compatible with their prioroties and
resource ondownents,

THE UFIPA FARMING SYSTEM

A good deal of farm economic survey work hag been done on the Ufipa
plateau, This report draws on the Southern Highlands Socio~Econoric Suxvdy
(Uyole 1971) and the Ufipa survey (Uyole 1976). Fieldwork carried out

in Ufipa in 1977 supplemented the information already available from

thegs sources,

Products and end uses

The present farming systen is based on finger millet and mnize as main
starch staples, beans supplenented by groundmits as the main relish
orops, ond livestock, Sweet potatoes and cassava aot as supplenentary



starch sources, Beans, ralze and finger millet surpluses are sold for
cash supplemented by ~~ .-  of animals by livestock owners. Average annual,
cash incomes are about Ish 1,200 each-and resource ollocation is still
doninated by subsistence ob:jeofives; the need for adequate food for the
ferily, day in day aut, Table 1, shows the calenders of plantings and
harvests of the three nnjor crops occupying over 90% of the total area
oultivated (Uyole 1976), The colender is o mu.d +o the cormitment of
land and labour by Ufipa farmers, There were 265 plantings of finger
millet, 228 of beans and 192 of naize on the 119 ferns studied in 1977,
The 1976 Uyole survey showed finger millet occupying about 50% of the
3459 heotares cultitmbed by the average household,

Table 1. Time of planting and harvesting of the najor crops in 7

Plan~ Har
Crop  ting vest Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Finger - + 8 30 50 11
millet + 2 1 5 7 13 4
Beans Early 1 2 18 6
Iate 4 8 3 2
Ieef 2 212 25 11 14 25 4
Seed 4 20 22 6 2 39 6
Maize 1st 27124 8 2 2
2nd+
3rd 1 T16 11 4

+ 1 1 19 63 9 5

Two thirds of fermers preferred finger ixillet as a base for uzcld, one
third preferred —aime, Finger millet is used extensively in brewing and
is valued for its storing qualities, Poor storing is one of the mnjor
problens seen with naize, Bean lcaves arnd seeds are eaten as the nain dish
with ugall, On the starch side of food production naize plantings begin
irmediately after the rains, 75% of planting is conpletet .7 thc ‘end of
Decenber, some planting continues into February, Finger millet plantings
also begin in November but the majority are made after December, 61%,
In general priority is given io moige rrom which green .5 can be taken
relativelylearly to provide a chonge of diet and, where stores are exhausted,
a new aource of staroh, Normally two crops of beans are plented and the
calender shows up the complementarity in the avallability of bean leaves
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and vozi seeds, The June harvest of the second bean plenting and the use

of new leaves in Decenbor fron the first planting ninirdses the storage
period between seasons, ione farmers store bean leawes” o well ro oedds,
Sweet potetoes, harvested largely in ‘une, are a oonveénicnce food used
during the period when the wonen are in the field all the day harvesting
the finger millet, Cassava is a farine crop eaten whenever the mnin starch
gources are exhausted, this tends to be towards the new horvest period in
the first half of the «al~ndar year, Sales of ©10pRyusually surpluses but
sometines enforced by a need for cashy are made fron April onwerds as the
new crops are coming to harvest, but August to Novenber is the dominsnt
sales period,

The donminant crop of the systen remains finger nillet, It stores for
years and is hdghly valued for naldng both beer and ugali, Mize tends to
be eoten first after the new harvest to ninimise storage losses, and the
Pinger millet iz dried and stored'.

Ufipae farmers will rarely adnit to having run out of finger nillet, it
is a slur on their managenent, Farmers will admit to taking finger nillet
as paynent for casual labour, Often old finger nillet is sold out of store
vhen it is clear that fhe new.ertp.will.odhe throush,-it bodetdmes thersmmount
of beer being brewed is reduced to eke out supplies for food, The Uyole
1976 Ufipa survey showed 505 of fa.mers reported using 25% of their
finger nillet crop for beer and 20% reported using T5%

Resource nanegenent

Iend noncgenent is critical to the success of the finger nillet crop,
Table 2, taken from the Uyole Ufipa survey, 1976y8hows only one instance,
out of 64 fields of finger millet studied, of the orop being grown three
tiaes in succession,



Pahle 2, Finger-millet ~ Iand use histories on 64 fields

Year
1 2 3 4 5 6 7 Frequency
Mm IJdle 11
Fm B Idde 10
Fm Fn Idle 9
B Fm Fm Idle 9
Fm TFn Idde 7
B Fm B M B Fm Idle 6
B Fm Idle 4
M B Fm Idle 2
B Fm Fn M JTdle 2
fm Fn B M Idle 2
Fm Fm Fn Idle 1
B B Fm Idle 1
Total €4

Pm = Finger-millet; B.= Beans; M = Maize

Farmers reported extremely poor yields of finger millet during a third
seasone After the 1st year crop, the admixture of maize increased aud was
gald by some to be dominant in a third year crop, Traditionally, fullow
land is 'moulded! in the February/Nerch, the grass inverted in mounds and
a late bean crop planted, The mounds are spregd after start of the new
rains in November and finger millet planted on the land, Iand use and indeed
the traditionel farming system evolve around the need for new land for
the finger millet crop and shifting oultivation has been the result,

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



Table 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 g 15 11 5 2 42 9 4 2
Iabour hirings 9 18 10 ‘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 study, Thirty farmers that is 25 hired oxexs all for land
preparation, mainly in the Octoberfr-1 period., In total. some 85% of

farmers surveyed used oxen for cultivation, Ufipa farmers have two clear
peak labour periods.one in land preparation concentrating in the Novenmber/

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 Bhs, 203 each; about 17% of average income, Seventy-one percent
of capital 31~ was for resources to supplement fanily labour at peak
periods, hired labowr and hired oxen, Only 18% 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 systenm and development constraints

The Ufipa farming 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 & ma Jjor and compounded
impact on the basis of the traditional farming systen,

The traditionol grass moulds of the Wafipa are a green mamuring syshem
which, together 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 systemy probably in response to the loss of forests due to
the dominnrice of iron mlcing for which the Wafipa are famous, Oxenisation
has largely superseded the moulding systen and villagisation hom roilgded
the local population donsity to « level which precludes effective fallowing
by shifting cultivation, Wafipa have been able to maintain finger millet



production by cultivating larger areas by ox~plough and by repeated
cultivation 1o pre-empt severe weed problems, The Uyole 1976 report noted
however that finger millet yields and totul 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 end veeding, finger millet yields will be low, Alternative management
Bystems are possible but are both capital and labour intensive and there
ere high opportunity costs on both these resources which presently limit
the income earning posibilities of Ufipa farmers, Labour productivity, in
particular, is likely to be low relaive to other crops,

The evolutionary pressures of om=cultivation and villagisation have
destroyed the basis of traditional finger millet management, Alternative
management methods have high costs and, as has happened widely throughout
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 Lome, and the narrTOwWe
ness of the market for it as a cash cropy in raking traditional beer
specially in Kilimanjaro, Factors which Will bhnld it in the systom are
1ts storing quality - it can be reliably conserved - and local preferences
for finger millet beer,

As in most areas, and because the olimate of Ufipa is favourable, 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
'dual! crop for hoth cash and foode It is less labour intensive glving 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 euited to the village settlement
pattern now dominant, removing the burden of grinding in the household,

It doesy of course, have a serious storage problem,

Maize has long featured as a minor orop in the Ufipa farming system,

The evidence suggests that its importance has increased at the last ten
years. Thirty-two percent of farmers now prefer maize as a base for ugali
and 51% of farmers reported it had only been brought into the household

a8 a regular food over '“2last 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 apoe 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
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5¢ Improving storage methods to reduce the influence of the timing of
food supplies on resource allocation,

6+ Seleotion and promotion of varieties of mnize, beans, finger millet
and groundnuts with maturity periods of greater complementarity,
allowing a better spread of resource use in land preparation,
planting and weeding,

Aooepting the prognostication that maize will replace finger millet as
the basic starch staple in the area implies that it will become the ma jor
resource user, It is thus a good vehicle for manipulating the whole system
to improve productivity, The rest of the r~u~v" facugses on plenning an -
adaptive experimental programme for maize, with some ~~—"-‘aon othor cropa,
which given positiver-<ponses, will provide recommendations to give
higher labour productivity and improved incomes to Ufipe farmers,

PRESENT AND FUTURE MAIZE MANAGEMENT IN THE UFIPA FARMING SYSTEM

Although only 32% of farmers reported a preference for ugali mede of maize,
al. farmers »eported eating maize as ugali ot onc 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 fields, 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 contribue
ting 26% of total reported cash income, compared to 24% from sales of
finger millet, Husbandry details are for the observations made on pure
maize fields or maize intercropped with groundnuts, the most relevant to

future maize research,

Iooation and place in the rotation

The rotation of the Wafipa system still revolves around the need for newly
oleared, fertile and weed frce 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 describod ns dominant on
land being used for the third time for finger millet, Farmers often choose
low lying land for pure maize plantings to givo the crop the chance of
residual moisture,
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Iand preparation

Most of the maizc fields are prepared by oxp-plloug,h. Of 97 plantings of
maize studied in more detail mainly in pure stands but some mixed with
groundnuts, 83% were preparcd by ox-ploughs into a flat secdbed, 10% were
ridged by hand and 3% prepared flat, by hand hoes, Only one pass with

oxen and plough is norm:lly made, Where maize is interplanted with finger
millet, again ox-ploughed flat planted sced beds predominate but two or
three passes with the ox~plough are common to aid weed control and glve

a fine seed bed, Lond preparation by oxen for pure planted maize is largely
done at the start of the rains, Part of tac land planted by finger millet
in December/January, with muize as intercrop is cultivated at the backend
of the previous season, in March, April or May, with a final ploughing once

the new rains have storted

Varieties and seed

The pre-survey identified three local varieties of maize

8y 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 e short plant with small cobs and pgraingy it also has a short
maturity period and is preferred ™ fro--os fons cating fresh, It is
the shortest term varicety lmown by local farmers, when csked what
variety they would plant if delayed until February over 80% named
Kalirwa,

Ce Hamesa: Has a mixed colour of grains, red ond black as well as white,

Farmers feel it to be more resistant to weevils in astore,

These vre known by uwany uf the survey farmers most of whom also rcported
experience of improved secds, However onl s 11% of tho surveyed farmers
reported purchasing seeds in the 1977/78 scason, In gsclecting their own
sged farmers mentioned several criteria as being partdeuwlarly veluecds

White grains 104 Domnge frec 84
Iarge cobs 93 Iarge grains 46
Barly maturing 90

Flanting

Ono hundred and scventeon farmors, 98% of thoso ourveyud, hod planted mnizo,
64% of theoe made more than ono planting of the total of 192 mnizo plantings
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roported "3% were pure stands and 41% in mixede Thisr conpared to 60%
oixed stands in 1970, Mnize plentings werce syread over the period
Septenber to Februory with November 32%, Decenber 39% and January 18%
predoninant,

Row planting (45%) and Droadeasting (52%) were the doninant nothods of
planting rnize, No neasurcuents of spacing or population density were
nade in the ficld, Those plonting - in rows commionly placed twe seads
pe™ holo,

Thinnins and weeding

Fourteon percent of farners reported thinning their crop to one(lO%) or
two (4#) plants per hole, 174 of forners did not report weeding, 39%
reported one weeding and 43% reported two, Of those reporting weeding

4% reported 1st wecding ono week after planting, 17% two weeks, 35% three
woeks and 41% four wecks or morg,

Use of fertili~crs and insecticides

4 ninority of ferers used oow uanure (24%) and fertili<ers (25%)¢ The
artificial fertili~or was rninly Nitrogen, only 3% used e basal dressing,
Thooe raruers purchas’ng rertiliver spent an average of Shs, 90,00 cach,
No inforuntion was obtnined on the levels of fertili-er use o tho

tining of applications, Duirty one formiers (26‘,5) used v ticide for thoe
protection of unizo in store. Only 3 ferters reported having used inscotl=-
cide in the rield,

Stomgo

Faruers indicnted that maize stored vory badly compared to finger nillet,
Weovilo were soen as tho nost lnportant loecal peat, governnent vardoetdlos
wore rceported as particularly prouo to ctor-ge dunga, Soventy Live poroaont
~f farers thought 4t fenniblo to keep mize in store between 5 and 8
nontha,

This oswuivrinos the avedlable dntom Lition on the prosent nanngonont of
naizo on tho Ufipn Plutoau, "he noxt soction ovalur tes how tho prioritics
of Ufipn fnruers, thelr rosdurco 1initations d the way thoy hindloe
hnznrdn (J.nclud.in/c roingiedl, uncertulnty, losseo fron inpootd nnd un rulio-

blo rotail uupply) Influence tholr jroesont reay Letiont preoticos on nnden .
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The uncertcinty of a relicble, checp supply of storch through the market,
due to the underdeveloprient of the infrastructure and digtributive
services, crentes o priority for subsistence production ( n Ufipa forns,

I 2 exdsfing focets of food supply nonagenent influence resource alloe

cation decisions op nnize,

1, Should the supply of dry finger millet to be held over for brewing
be low, the scasons nrize plontings, with green cobs aveilable a
nonth before the millet horvest, becone on inmp.rtent supplenent to eke
out supplics of dry millet, Iwesh nmillet is not a good base for beer
and dry nillet is corried over fron one seagson to the next to allow
brewing to continue,

2, Farners who anticipate a shortoge of storch grains will plant naize on
danbo edges in Septeuber or October, utilising the high water table
resul ting fron residucl noisture to produce a very oorly nolze orop,

3¢ When the £ nger millet hervest is conmplete the dry noize is picked and
consunption gwitchcs to nrize to mininise its period of storage and
exposure to weevils, Millet is caten agnin when the dry mnize is”finished,
As hns been described Novenmber to Janucry is a period of labour scaxcity
in Ufipa farming, FPermers spend cash to hire both labour and ploughs to
increase their cultivetod area ot this tine, Managernient of mnize over

this period reflocts the pearcity of former resources,

1, Ox-ploughing can only begin after the rain has softenod the ground ¢
7 ~dr> plenting g'reiches from Novenmber into Februnry, Twenty five

percent of plentingg are nnde after the end of Decenber,

2. Planting techniquos —~ broadeesiing (51%) and dropping the secds into
the plough furrows (44%) - require very little labour, Planting is

done rapidly consistent with the pressure on labour at this period,

3¢ With the establishnient of fingor milled becouing an increcsing priority

in late Decenber ond ecrly Janunry low levels of wouding are found on
tho maize Y .antings, Fifty one percent of plantings were weeded either
once or not at all and 76% of first weedings were dono more thon three

weeks after planting,

These are conpronilses nnde in the nanagenent of mizo duce to the ocoareity
of icapltnl and labour dwring thio perlod, Ali theoo Lrotors reduce nnize
yield potentind, wnd the response to the use of nanuro and fertiliser,
Twonty four pdrcent of farners are using cow nanurey ont of Tl owning
cattlo and 61% keoplng thoir cattle in the nrea, Historically, bomn
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~Ae Basing the lobour bottlencck; Noverber -~ CaIuAry

Most inportant tc the long -- term developument of the Ufipa farming systea
is an adaptive resenrch progrorme designed to ease the labour bottlemeck
during ocrop establishnent over the November to Jamuary period, Easing
this bottleneck will reduce the conpronises farmers are obliged to

noke in tines of planting, netlhiod of planting and the tining and

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

cormitments to th- hire ol labour, freeing cash for the purchase o

Tis.-ond 3 3to inprove yields, Three sub-prograrmes are

oubi'r. 1,

1, Testing orop arrangenent and spacing alternatives in mnize to allow
effective ox-wceding and nininising increased labour requirenents
while inproving yields, As well as conventional row treatnents
experience in Zambia, where nany farning systen are in o sinilar
stage of evolution as the Ufipa system, suggestus !check rows! approacha
With check rows 3 or 4 seeds are planted in holes at the cornmer

of 90 on squares allowing access by oxewecd: « in both directions,

2, Testing of nloughing. hand and herbicige wreding conbinations for
their effects on noize yields ard cn the level awnd tindng of ccsh
and labour requirenen:s. fin inportant conponsxnt in these trials
will be winter ploughing ot the back end of the rains in Iarch,
April and petrhaps earvly Moy, Tho Jong and very dry season in Ufipa
fron llay o Octoler oun creurs a good weed kK1l fron timely winter
ploughing allowing ilraly plauting ot the stort o %e rains in
Novenber, One »r  mauilnite for winter ploughing 1s an area of
fallow lond ovailable to farmers as crops are stilil stonding in thd
fields at this dine, Vinser ploughing seens a logical successor to
the nowlding systen formerly dorinert in the earea, It is particularily
valuable with the eheck »ow @ '™¢fl of plenting as only one hoe
nark is needed a&s a planting hole by such a nethod,

3, Variety selcctioun to inprove the complementarity in lobour require-
nent for establis'rient and weeding, thize plortings are being
spread over a two nonth period fion mid Noverber vo rdd January,
Pinger nillet vorieties are of a naturity period which requires
establishnent in late December. Better overall performance nay be
possible fron verieties better adapted to the neturity period
avoilable, if these are fecsible at this latitude and altitude,
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Oonpare improved nnize varieties of different mnturity periods over

a range of plonting tines, Early planting gives some 160 ~ 170 days of
molsture (including en estinated 20 days of residual mbisture). Iate
planting gives soms 120 - 130 days of nwoisture, Selections of nnize
varieties should be conpared to find the yield cross over points with
later and later planting tines as basis for r:cc 7onding differdnt.
varieties for early and loye planting, If varieties have widely different
growth habits atond density should be included as an experinentol
variable in the conparison,

Select o short-ten (95 - 110 day) Pimg~=w millch for planting in the
second half of Jamary, Selection should be against local preferred
verieties Nanekn, Xawulunge and the short term voriety Kotila, Supple~
nentary oriterde vill be easy germination and reristanc> to head blagt.
Conparison should be nade under local nanagement practice and cover

Decenber and late planting dates,

Fertility nmaintenance triols to prolong the use of cleared land

Cleared land in Ufipa is rapidly degraded, though the rate of degration
is likely to be slower under nnize, Farmers have access to linited anounts
of manure and have snall anounts of cash to spend on artificial ferti-

ddzers, Iong term and short term prograrmes are inportant,

8q Over tho long %exrn &' prograrke oljould excriine tho way normure, most
farmers will have only 3-5 tons per year available, and levels of
artificial fertilizex~ to a value of about shs 150 «~ 200 per year
can best be used to maintain soil fertility.

be Over the irmediate short-term two iteris should be researched,

1. Eoonomic levels of fertilvzer application on maize under present
nanngenent procticesy; partdcularly the range of planting times
being followed, the methods of planting being followed and the
levels of weeding being achieved,

4d, The best use of 3-5 tons of cattle mamure and of shs 150~200 of
fertiliz~m dn terms of the years under oultivation since the

land wag opened,
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0 To improve the reliability of nnize storage

If the storage of maize oan be nnde nore reliable it will be nore
acceptable as a substitute for finger nmillet, The two research aspects
outlined below could usefully be supplenented by the plamned introduction
of hammernills in local villages, to encourage the easy processing

of hone produced naize,

ne Supplementary selection oriteria for programme 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 to
neking sinple improvenents deslgned to enhance the effectiveness of
the use of insectdcides in controlling storage pests,

This concludes the objective of the study the design of an adaptlve
research prograrme ained at improving Ufipa farmers incomes and based on
a disgnosis of their existing ciroumstonces, The emphasis 1s on experinments
on naize as an expanding crop and a future major resource user in the
systen, Given other analyses the survey data could provide a similar
pexrspective on beans as crop which is likely to remain inportant in the
systen, The diagnpsis indicates thot detailed work on finger nmillet
is not justfied as the crop hos o linited future in the systen;



