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and Ministries of Agriculture can improve research potential to some
degree

Not only was the lack of research scicntists mentioned but also the lack
of extension officers and the communication gap between them which was
considered of great importance and one of the reasons why 1mproved
technology has not reached the farmer

Besides the imitations in personnel the level of traming theavailability
and exchange of scientific information were considered inadequate Better
access to literature and casier dissemination of information are needed
Research support at the experiment station 1s generally insufficient
Existing language barniers in Eastern Afnica also limit free exchange of
scientific information

Research Achievements

Despite the small size of programs much has been achieved over the past
years Production methodologies have been developed to overcome some
of the constraints mentioned new varnietal introductions indrvidual plant
selections or progenies from hybridiz1tion programs have been released
but have recerved varying degrees of ad option by farmers Unavailability of
seed and commercial unacceptability may have contributed to the lack of
adoption Despite such and other achievements much more will be needed
to mcrease bean production in this region

Conclusions

FAO estimates of bean production in Africa indicate that over the last 10
years bean production increased 1in Africa but this was due only to arca
increases [nmost cases this increase in area under production was partially
offsct by a productivity decrease of over 2% per year in some countries
Only 1n few countnies likc Tanzania were area increases accompanied by
productivity increases Part of the reason for reduced productivity 1s the
replacement of beans by other less risky crops like cassava and plantain —
as reported for Uganda — which provide less protein to humans In these
cases bean production often was displaced to more marginal areas To
Insure a growing population with a steady supply of adequate affordable
protern rapid solutions must be found to overcome the bean production
constraints outhined in this report
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Agronomy

The panel discussed the wide area covered by agronomy whichincludes
regional yield traais of promising matenals plantdensity cropping systems
research fertihzation weed control crop physiology and stress studies
irrigation and mechanization of the small producer Out of this wide range
of activities the following list of priority rescarch arcas was proposed

Regional yield trials To be carried out on a permanent multilc cational
basis with new releases from breeding programs By deleting, poor
performers and adding new releases such systematic regional trials should
result in recommendations to firmers and to the seed industry of superior
new genetic materials Such tnals should be conducted under the princtpal
cropping systems and input levels used by the farmers Asa result dafferent
varieties can be recommended for mono and associated cropping systems
and for different ecological zones Cropping practices of small farmers
should reccive adequate attention

Farm survey The panel assigned hugh prionty to conducting detailed
farm surveys to obtain knowledge on major production systems and
production constraints The survey should also include storage practices
and losses during storage as well as sales of surplus production

Weed control Most bean plantings suffer severe losses from weed
competition and weed control costs reduce profitabihity of bean
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production Thus studies on weed competition should be conducted to
gtve weed control recommendations to farmers Depending on availability
and cost of labor and the possible ennichment of soils by incorporation of
weeds herbicidal recommendations should be formulated

Plant nutrition Prionty research should be directed to the use of
Rhuizobium for Nj fixation abilty of cultivars to fix nmitrogen and
inoculation techniques

Cultivars should be tested for tolerance to low soil phosphorus an
important hmiting factor while the use of cheap phosphorous sources like
rock phosphates should be studied The use of farm manure and other
organic matter and their long term effect on soil fertility texture and bean
yields need to be studied Profitabihty and nisk of fertilizer applications
should precede recommendations

Cropping systems Associated cropping patterns should be studied to
improve bean yields since these are usually produced under such cropping
patterns Relative planting dates plant populations fertilizer and pesticide
recommendations should be developed for such systems

Plant population Farmers usually plant at low densities 1n hill plots thus
saving seed and labor Research is needed on the effect of plant type or
growth habit on yield and varying densities in order to develop the plant
type acceptable to farmers

Low prionty research areas include crop physiology (most national
programs are too small to have this type of scientific expertise available)
stress studies (acichty drought wrngation) and mechanization The last
two concern large estates Studies on small scale production mechaniza
tion like the use of oxen for land preparation planting and cultivation
could result in high pay off in certain areas

Breeding and Selection

Each country delegate presented information regarding the present
production situation in their countries information which appears indetail
in the preceding country reports they also described existing breeding
programs and their capabilities facilities for exchange of genetic matenal
technical assistance needs and future plans mention was made of the
cxperiment station and other publications in each country and their
avatlabiiity to other scientists 1n the region
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The mawmn points extracted from the panel discussions were

Generally genetic improvement programs are actively involved
mostly in breeding for multiple disease resistance genetic improve
ment 1s needed 1n both bush and climbing types often resistance
sources are not available further training of research scientists 1s
needed preferred seed types are generally large to medium sized
seed of red red mottled or brown mottled types

CIAT agreed to send free of charge for one ycar lterature abstract
cards to all participants

Universities 1n the Eastern Africa region should be encouraged to
compile and publish research findings from undergraduate research
projects

Routine practices of RAuzobwm inoculation in screenmg trials was
supported

Screening of disease reaction should be preceded by a thorough
identification of all races of the pathogen

A newsletter containing review articles and short notes should be
produced and circulated regularly to Eastern Africa scicntists

The possibility was discussed for arranging annual mectings of bean
researchers 1n the region

Plant Protection

Partcipants discussed the range of bean diseases and inscct pests
reported to occur in Eastern Africa The major diseises included
anthracnose halo and common bactenial blight rust and angular leaf
spot Other diseases (munor or in restricted areas) included scab web
blight powdery mildew floury leaf spot Ascochyta leaf spot bactenal
brown spot and viruses (BCMYV)

Bean fly and storage insects are considered to be very serious in many
areas Little mention was made of nematodes which probably reflects lack
of trained personnel Little mention was made of the presence of bactenal
wilt even though his disease occurs 1n varous regions according to Dr
CLA Leakey
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Various countries have conducted some type of disease survey however
it appears that lttle effort has been directed towards obtaming more
specfic disease incidence and seventy data required to firmly establish
priotities Various countnes have conducted specific studies on pathogenic
vanability of pathogens such as those causing anthracnose rust and
angular leaf spot

Table 1 5 mmary of p onty d seases a d pests of [ Id beans n Eastern Afrca

Country BCMV H 1 GBB Anthrac ALS' Rust Root Asc hyta Bean  Bean

bl ght nose rots fly beetle

Buud x X X x

Kenya X X x X X
Mal w x

Rw da X x X X X
Ta ama 3 X x x

Uganda X X X X
Zamba X X x

BCMY=Be mm m CBBE Cmm b t |Iblight ALS g1 leaf pt

The panel of participants then discussed research prionity needs for
Eastern Africa and recommendations for CIAT's assistance The major
potnts covered include the following

Traiming of national program personnel by CIAT i1s the most
important and urgent need in Eastern Africa Regional workshops
should also be planned on a regular basis every 2 3 years

The participants strongly urged CIAT to develop differential vanieties
to screen local populations of pathogens to identify effective sources
of resistance to monitor pathogens over time and to help 1dentify
diseases actually present These varieties would be an important tool
to supplement needed country surveys of weeds diseases insects and
nematodes affecting bean production

The International Bean Rust Nursery (IBRN) and a sumilar nursery
under development for anthracnose resistance may satisfy this
request

The participants strongly urged CIAT to develop standard scales for
measuring disease and insect damage as well as for evaluating disease
resistance
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Disease inoculation and evaluation procedures should be standar
dized to facilitate exchange of results and germplasm throughout

Eastern Africa

High quality discase free seed production was considercd to be vital
and should receive much attention and support within every local
program and country However many people felt that the farmers
should be encouraged and trained to produce and maintamn high
qualty seed on their own farms Most seed production programs arc
oriented towards the European system which may not be able to
handle the demand and distribution problems

Additional studies are required on other discase/pest control
measures epidemiology biology inhentance of resistance storage
pests and effect of different cropping systems The latter topic did not
receive support from all participants

Priorities dentified may be summarized as follows

Immediate prionties

Identsfication of pests diseases and weeds and thar uconomic
mportance (see also Summary of Country Reports)

study of vanability of pathogens

use of IBRN recommended for Eastern Africa

germplasm and evaluation standardization of screening methods
and keys for pests and diseases screemng for resistance to pests and
diseases genetics of resistance in collaboration with breeders
Promotion of production and distribution of disease frec seed
studies on storage pests and their control

Long term priorities

Studies on the biology and ecology of pests and discase cpidemuology
studies on effects of mixed cropping on pests and discases
regional and international cooperation in development of bean
protection practices

General priorities

Regional and international cooperation tn development of bean

protection practices
rcgional meetings every two years
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Seed Production and Marketing

The seed production and marketing schemes of the following countries
were briefly presented Kenya Uganda Malaw: Tanzania Rwanda and
Zambia They seemed to fall into somewhat different categories In Kenya
a commercial seed company Hortiseeds is responsible for seed production
of beans and other vegetables for which it makes some profit which goes to
the organization and to the contract growers Tanzama and recently
Malaw:1 were using a scheme whereby a national company produces seed
on 1ts own farms first and later on contract with large growers In these
cases the seed cost to the farmers 1s heavily subsidised 1n order to reacha
‘;(l‘)lie ll:vel abov:oor very close to the ware pnce In Tanzama for example

g bags cost 10 shvs 5 7 sh ware price
(e e p in Malawi pricesare 20t/kg and

In Malawi the subsidy 15 paid by the

government marketing organiza
tion ADMARC the price of production and treatment of the seed was
reported to be about 75 t/kg Contract growers are paid a price high
enough to be economically worthwhile

Zambia has a farmers cooperative crop seed association which produces
seed during the early stages of multiplication onits own farms lateron itis
contracted with suitably tramned growers

Seed certification schemes exist 1n all countries and are managed by
governmental or semu governmental orgamzations Obviously the crops
are inspected by the producing organization to ensure that they meet
government certification standards

Both a seeds act and plant breeders rights exist in Zambia However no
production of certified bean seed has taken place due to recent political
changes in the country

In Uganda and Rwanda seed was produced entirely by the government
mainly on their farms and sometimes under contract with growers In
Uganda the seed was sold by the Uganda Central Cooperative Union
However ﬂafler a l;::ﬂOd of success the seed scheme broke down due to
serious inflation which caused the market ware price to rise ma
above the price pawd for seed P  fimes

In Rwanda the seeds were produced entirely in central and regional
government farms and plots The seed was sold at the same price as the
warc crop Rwanda has no sced certification schemes but has the

I h=12I12US 11006k | k-0B2 US
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lollowing quality requirements for their seed crop Genetic purity
(mummum) 99 599 9% seed transmissible disease {maximum) 0 1-0 5%
diseased sced except for Corynebacterium with 0 tolerance level

In some cases government pathologists assist with disease quality checks
of the crop It was generally agreed that production of disease free seed 15
the most serious problem in all countries breeding for increased disease
resistance 1s seen as a long term objective However isolation from other
bean crops 1s generally used to try to reduce the spread of discase and
possible outcrossing A comment was made that excessive inspection for
genetic purity which \nvolved much handling of plants could greatly
expedite the spread of disease Isolation was also considered very dfficult
to obtain 1n the denscly populated countries such as Uganda Rwanda
Burundi and Malawi

There was considerable discusston on whether marketing of the seed
should be subsidised It was said that there 1§ demand for seed by both
countries giving and not giving su buidies However thereissuch a shortage
of quality seed 1n all countries that demand always exceeds supply so there
was no conclusion to this discussion It was generally agreed that financial
assistance would be needed 1n the earlier stages of multiphcation to cnsure
enough quantities of basic or foundation seed

The size of the secd package sold to the farmer varied considerably
ranging from 100 g to about 10 kg the latter a more common size It was
suggested that the large packages may be too expensive for the farmer who
wants to try a small amount Small ones obwviously have higher production

costs

In Kenya Hortiseed uses a sced bag with detailed agronomic
instructions printed on the back with pictures and text which was found to
be very promising for the use of quality bean sced It was considered that
the use of quality seed accounts for less than half of the yield improvement
of a good agronomic package In Malaw a package consisting of credit for
improved seed and fertilizer 1s available

The most striking need 1n ail countries 1s for more guality seed When
small amounts of disease free seed are introduced the crop 1s easily
infected by surrounding ummproved crops Possibly efforts could be
made to concentrate the imted efforts available in certain arcas providing

them with an adequate supply of seed

Most countries need more storage faciities 1f more sced 15 to be
produced
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A good extension system to explain the benefits of simproved seed and
how to grow 1t was considered to be vital it was also suggested that farmers
be taught the best ways to save their own seed this could become & major
practice The situation must be avoided whereby a farmer s converted over
1o use improved seed only to find that there 18 not enough sced forhimto
buy the following year putting many farmers off Publicity should be
geared tothe amount of seed available !t was hoped that the smallfarmers
success with hybrid maize lead them to try improved beanseed A note of
caution was sounded on the widespread use of improved seed in that this
could lead to the takeover of the crop by a single variety with the usual risks
associated with it This situation has becn frequently observed 1n many
other crops Also 1n bean production varietal muxes are often used with
good success but these are not produced by the seed industry Genetic
purity may be therefore much less important than genetic identity

Obviously seed compantes find it easier to produce a stngle vaniety rather
than several

Insummary one of the major constraints in bean production within the
region 1s the non availab:lity of high yielding disease and pest resistant
clean seed at reasonable prices in the areas of production Therefore the
panel concluded that the main needs are

Production and storage of larger amounts of good quality seed
extension information to farmers on the use of this seed

rehable and regular supply of qualty seed located in convenient
production centres

morte ¢mphasts on production of seed for the smallfarmer as opposed
to large farmers as well as teaching farmers how to produce and store
high quality sced

Trammng and Extension

Introductory remarks on training Closc examination of the informa
tion presented in the country reports shows that traiming of manpower in
the various fields of agriculture 1s of crucial importance For instance the
Malawi report indicates that there has not been a permanent breeder for
grain legumes and that the program is currently without the services of an
entomologist The research assistants employed are high
school graduates without agrnicultural tramning hence requiring close
supervision to obtain reliable research results Also noted is the lack of
tramned persoanct devoted to extension in beans On the other hand
lanzama had 25 officers in 1975 who were eXxpected to cope with bean
oxtension 1n I3 regions of Tanzania The story 1s similar in the other
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countries where in some 1nstances expatriate v:]orkcrs a‘,lrsedr;i::{:;gsooa}
leave gaps in the varno
short contracts and when they e e
cts are abandoned altogether
agriculture dre created or proje ore
sgmc of the constraints to ymprovement programs in grain legu
production tn Eastern Africa

Training needs They can be broken down as {ollows

High level manpower research scientists bothl it unmiversitics and
ministrics

techmcal staff bascd at both universities and miMstrics

extension workers

farmer education

High level research scientists It was recommended ll;latt c?rlljcllill;::; s::\:::l
am with atleast one welitra
to establish a grain legume progr ! ghleve
libre orits equivalent with exper
research scientist of at least MSca A Kperience o
mber must preferibly be 1s5¢ p
lead the program This staff me . por persor
ferably a breeder to be supp y
onsible for grain legumes pre
;esrl:)nomlst a plant pathologist an agricultural cntomoi}gglsl r::;
eEtens:on worker an cconomist and a rural soctologist 0 fono X
constraints and lack of personnel require that programs attend all legume

and not beans alone

Technical staff 1t was noted that this kind of staff shou}id ble rclcrun::i ;:;
tter Technical staff at this level mu
high shool graduate level or be s L nvios
dance to short relresh an
couraged and rewarded by atten
f::a\lnlnggcourses and other incentives to pave their way for promotion

beside improving their performance

Extenston workers Figures like those quoted above whercbytzs ?:::fe;;
toagreatex
king regions hamper production
are spread over 13wor o BT s
for training of more ©
h circumstances the need
:I:tenswn work 15 demanding and important Thus the cxtcnsnonlwtorl:;:
ust be of a high cahiber He 1s under the obligatton to trans ;1 e
:;scarch findings and to beable to disseminate these findings to the arm::e
{o ens
hat scientists be involved 1n courses
Therefore 1t 15 wnportant t . s L0 ensure
dated on modern technig
he extension officers are up
tm::mxtlture and the research sctentists arc informed of shortcomings l1]n
agw technology Besides 1n order to assist the extenston worker the
Ec?lenhﬂc staff must participate in prepiration of extension bulle 1ns that
help extension workers make good recommendations
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Farmer education The best way to train a farmer 1s to do so 1n his land
However when manpower resources are imited 1t 13 advisable to have a
training center for selected farmers who will later be expected to share the
knowledge they have acquired with their neighbor farmers It 1s
recommended that research workers spend some of their time at the farms
collaborating with the extension staff in their demonstrations Thus
transiation of findings can be done and a two way communication 15
achieved

The role of extension It was emphasized that the extension agent at the
grass roots Jevel performs a dual role he (or she) communicates improved
methods to the farmer identifies farmers problems and communicates
them to the research worker In order to do this effectively the extension
agent must know and understand the farmer s situation in order to relay
problems to the research staff and he (or she) must have confidence in and
respect for the research staff so that their recommendations are delivered
with confidence

Deficiencies were noted in each of these relationships Thus 1t was
recommended that contacts and commumgcation between research and
extension workers be improved in order to make research more relevant
and easter to communicate to farmers and vice versa Each country will
have a hierarchy of extension personnel but the grass roots personnel
must be informed of farmers problems and communicate them to the
research workers An extension research liason unit at research stations
was considered one of the possible ways to bridge such a communication
gap

In summary the researcher ¢xtenston worker and the farmer should be
integrated at all phases of bean production wn order to eliminate
unnecessary delays and the waste of resources 1n the development and
release of vaneties and their economic production packages

Defined targets Different packages are required for small and
commercial farmers The latter have greater access to higher level
extension personnel and reseatch workers The extension service should
serve both types but should concentrate on the small farmer who 1s often
neglected and who makes an important contribution to increased
agricultural production that contribution should be recognized and
encouraged Theimportance of production for the domestic market should
also be emphasized

Cropping or farming systems Extcnsion workers should know the
various farming systems identify the most lnuting factors and
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communicate them to the research staff Small and large farmers have
different constraints the extension agent should be able to understand

Methodology Demonstrations 1n farmers fields after vanety trals

should be done n vanous locations throughout the country A long
discussion ensued as to whether field demonstrations are the responsibility

of the research worker or the extension worker as to whether successful

farmers fields should be chosen (with possible 1ncrease in income

inequality) or average farmers fields and the advantages and disadvan
tages of each After a long discussion the following alternatives werc

suggested

The extension agent supphes inputs at cost to farmers who provide
labor and follow instructions the farmer gets crop in return
the extension agent provides inputs and hires labor using a farmers

field crop pays for labor |
a given farmer volunteers to plant the new variety 1n some centra

location providing wnputs and labor an example 15 the National

Marketing Board in Zambia
the Ministry puts the demonstration plot 1n neutral ground hiring

labor and doing ils own supervision
demonstration plots must be supported by visual aids hiterature etc
extension workers may need further aids ncluding radio forums field

days etc

Personnel A general discussion followed concerning the number of
farmers the grass roots extension agent1s expected to visit with madecl;uate
logistic support Both the quality and quantity of extension personne 1l:my
be mmadequate also they may be alienated from rescarch wor c:)s
supervisors and farmers some are inadequately motivated and may not be

respected by the farmers
Several suggestions were made regarding this topic

Influential persons 1n the community could be utilized
individuals from each willage could be selected as hiaison persons
between extension workers and farmers and demonstrate the new
packages they could or could no recetve pay ment for their services
different persons could be selected periodically
Morale could be improved by more contacts with research workersat
rkshops ficld days efic
gptf:ll::i‘::te:s:)ﬁ workers ge encouraged to have their own farms?
Alilenation may stem from poor pay lack of transport poor
?g:;‘gse(:&?cn:zn workers could gain experience from contacts with
expenenced farmers and older extension workers



