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FOREWORD .

The Coffec Research Foundation (CRF), Ruiru and the Inter-African Phytosamtary Council (IAPSC)
of the Organization of African'Unity (OAU) jointly organized a meeting to constitute a network on
research on the control of the Coffee Anthracnosc, commonly known as Coffee Berry Disease (CBD).

The meeting was recommended by a joint Permanent Secretariat set up by resolutions CM/RES 1173

(xlviii) and CM/RES 1238 (1) of the OAU Council of Ministers in their 48th and 58th Ordinary
Sessions. Participants in the meeting were expected to come from about ten African countries which
grow arabica coffee and which are affected by CBD; namely Kenya, Burundi, Rwanda, Uganda,
Zimbabwe, Tanzania, Ethiopia, Malawi and Zambia; as well as rcpresentatives of the General
Secretariat and the Scientific, Technical and Research Commission of the OAU. The meeting was
held at Hotel 680, Nairobi between 26 and 28 May 1993.

We are all aware that Agriculture is the mainstay of the economy of most African countries. It is also
a way of life for the majority of the peoples, providing employment to a high percent of the
population. For many of the African countries, coffee is one of the principal export commodities.
Coffee was contributing, on average, 26% of the total domestic export value of Kenya until 1988/89,
when this per cent started to drop as a result of the low world prices experienced after the collapse of
the price support mechanism of the International Coffee Agreement (ICA). There has also been a
decline. in overall production of coffee linked to the now unstable and depressed market situation
resulting in"low prices already alluded to-above. The low prices led to poor husbandry practices and
generally low morale on the part of the farmers.

- The current cost of producing coffee in Kenya is about K£ 2,700 per metric tonne which is considered
high. Control of the diseases alone contributes 30% of this total cost. Coffee berry disease (CBD)
caused by a fungus Colletotrichum kahawae Waller & Bridge, is the most severe disease of coffee in
Kenya and other African countries which grow Arabica coffee. The disease attacks berries in all stages
of growth but the most susceptible stages are the green expanding berries (6-16 weeks after flowering)
and ripe berries, and especially when lhesc stages coincide with wet weather conditions.

On green berries, symptoms first appear as small dark, sunken patches (anlhracnose) Wthh spread
rapidly and may cover the whole berry. Usually the fungus penetrates the interior and destroys the
beans. Eventually, the whole berry dries out and takes the appearance of black mummified bodies

resembling ‘buni’. Infected berries may also be shed off as soon as lesions develop.

-Coffee berry disease was first detected in 1922 in Western Kenya, but has since spread to all coffee
growing areas in Kenya. It has also been reported in many other African countries, namely, Uganda,
Tanzania, Rwanda, Burundi, Zaire, Angola, Ethiopia, Cameroon, Zimbabwe, Zambia and Malawi.
The disease has not been reported outside the African continent.

Rainfall is the most important facet of weather which influences CBD, because the causal agent of
CBD requires water for dispersal of its spores, subsequent germination and penetration of healthy
berries, leading to development of lesions. The fungus is also favoured by cool temperatures in the
range of 15 to 25°C. These two weather requirements, coupled with the almost continuous flowering
of coffee trees, make the high altitude coffee more vulnerable to CBD than the coffee from mcdxum
and low altitude zones.

The Coffee Research Foundation, Kenya, has made a lot of progress in developing efficient chemical
control measures to CBD. These include spraying with a number of recommended fungicides to
protect the developing crop during the rainy seasons. Copper-based fungicides were used in Kenya
until 1969 when captafol and later other organic fungicides, became available. The small-scale farmers
in Kenya have continued using copper mainly because of its relatively low cost, and also because
copper controls other major coffee diseases, namely coffee leaf rust , and in some areas, bacterial
bliih of coff c. In the estates sector,. however, tank mixtures at half the normal rates, and
coj ~-based ungicides at a reduced rate, are now widely used. Thc tank mixtures give effective
cor.  of CBD and result in good y:eld? They are less costly than the organic fungicides used by
ther . s, because of the reduced ratés and the inclusion of the much ‘cheaper copper fungicides. In

)
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FOREWORD

addition, the tank mixtures’ control coffee leaf . rust and bactcnal blight of coffee- (lwo other. serious
discase of coffee) on the same spray programme

With the present downward trend in coffee prices and increase in production costs, there is already a
drastic decline in the profitability to the producers from coffec. The small-scale farmers lack capital
and are not able to carry out in full, or at all, the recommended spray programmes. Coffee berry
discase is therefore a constant threat to this major source of income. . .o

The CRF realized as far back :as 1967, that developing disease- resistant varicties would be the
long—tcrm answer to the present problcms A breeding programme has been in progress.at the CRF
sincc 1971. Apart from CBD resistance,' the programme has incorporated rust resistance - rmproxcd
’yu.ld quality and _compact growth in the new variety. The product of the CRF breeding programme is
Ruiru 11, which was officially launched in 1985. Ruiru 11 is a-hybrid arabica cultivar, which flowers
-within a year of planting and gives yicld per tree, bean size and cup quality comparable to those of the
cstablished commercial varietics SL 28 and SL 34. The compact growth allows greater planting density
thus increasing yicld per unit arca. To-date some 4,000 hectares of Ruiru 11 have been planted and it
is expected to reduce the cost of production by about 30%. The mass adoption of Ruiru 11 has, in the
past, been hampered by the low production of hybrid secd and seedlings but the CRF is now
producmg more seedlmgs through vegetative propagntron methods, and in. thv., ncar future, through
tissue culture. . . .

ln‘ccrtain circumstances, the ‘usc of fungicides on coffee has been. associated with increased. coffee
discascs, particularly CBD, in Kenya. Fungicides have also been reported to have ‘tonic’ effect on
coffce, which increases -growth and:productivity above that expected-from straight discase control.
There is now some evidence that these effects might be mediated through changes in the microflora of
the coffce surfaces. A recent study carried out at the CRF has established that specific types of
microflora occur on coffec surfaces and these are affccted quantitatively and qualitatively by changes
in seasons, growth stages as well as fungicide regimes. The commonly occurring components of these
microflora were shown to antagonize the CBD pathogen: Th¢ CRF hopes to:pursue the possibility of
using these natural surface microflora as a biocontrol method which can be integrated in the chemical
control of CBD . -

It is well known that rcsearch on CBD and other aspects ol' coffece is going on in respecme African
countries, perhaps more in some than others. However, since we have a common crop, coffee, with the
same or similar problems, it would be to our mutual bencfit to.join our cfforts and sharc our

" experiences.’ The network on CBD which has becn constituted in Nairobi is intended to facilitate
co-operative research in the effective and economical control of CBD in African countries. It is hoped
‘that the network will solicit and co-ordinate funding for research programmes, bring together
scientists to exchange expericnces regarding the problem, as well as document and disseminate
scientific literature within African. We therefore welcome the OAU’s recommendation of con’stitutiris
the network, thank the Inter-African Phwosamtary Council for sponsoring it, and Kenya for agreeing
to host this rmporlant meeting. .

Wilson R QOpilé . . o
Director of Research .o . , I
Coffee Research Foundation

)



WELCOME ADDRESS :BY HON. SIMEON NYACHAE, EGH, M.P.
MINISTER FOR AGRICULTURE, LIVESTOCK DEVELOPMENT
AND MARKETING '

-

Mr Chairman Distinguished Delegates, Ladies and Gentlemen,

On behalf of the Government of the Republic of Kenya, thc Ministry of Agriculture, Livestock
Development and Marketing, the Organizing Committee of the Constitutive Network meeting on the |
Coffee Anthracnose and myself, I would like to extend our warm welcome to Kenya to those that have .
come from other countries, and to you all the participants of this meeting. I hope your stay here will -
be pleasant and worthwhile. It gives me, my Ministry and the Coffee Research Foundation (CRF) ?
great pleasure to host this very special mceting organized on coffee matters in Africa. We have been |
informed that the me :ting was recommended by a joint Permanent Secretary set up by two resolutions

(CM/RES 1173 (XL [IT) and CM/RES 1238 (E) of the OAU Council of Ministries in thcnr 48th and ‘

58th ordinary sessxons

Mr Chairman, it is common knowlt:dgc to us all that agriculture is the backbone of the economy of -
most African countrics. Agriculture is also a way of life for the majority of our peoples, besides
providing employment for a big percentage of our working population. For Kenya, this percent is 80%. .
For many of us, coffee is one of thc principal agricultural export commoditics. Until 1988/89, coffee
was contnbutmg on average 26% of the total domcstic export, but its contribution has since dropped
‘10 18% in 1990/91 as a result of the low prices experienced after the collapsc of the price support
mechamsm of the Internauonal Coffee Agrcement (ICA), ; .

Thc lmport:mcc of coﬂ'ee to the national cconomy of Kcnya convmced the Govcrnmcnt at tbc very
* early ‘stage, of the need to have a centralized statutory organization which could implement the
production and marketing policies in accordance with an Act of Parliament which was enacted in
"1933. The Coffee Board of Kenya (CBK) is responsible for the running of the coffee industry broadly
with respect to’ productiou rescarch, marketing, warehousing and advisory services to farmers and
overseas promotion. The CBK has in turn delegated the rescarch rcsponsnblhlles to the CRF Wthh is !
‘an oﬂ' cml orgamzatxon ﬁnanced by the coffce farmcra through the CBK. |

Although coﬂ'ee is an unportzmt commodity in our countries, we know that it has several problems
lack of propeér know-how, especially at the small farmers’ level who are the main producers; lack of
adequate infrastructures like roads- and warehouses, the rising costs of farm inputs like machmcry and
agricultural chemicals, drought or excess of rains now and then; pests and dxseases, and in the recent;
past, low world market prices. These major constraints systematically require different and scientific
approaches for their solutions. For many of these problems, strengthened research. programmes and
regxonal cooperatlon will be of vital importance. Coffee Berry:Disease (CBD), the subject of tbxs’
meeting, is a major problem in the African countries which produce ‘arabica coffee; especially in
Kenya, Tanzania and Ethiopia. As you may all know, CBD was first reported in Kenya in 1922 but has'
since slowly spread to Uganda, Zaire, Angola, Cameroon, Tanzania, Rwanda, Burundl, Ethiopia and
more recently, to Malaw:, Zambia and Zimbabwe, CBD has not been reported outside Africa and
therefore,” still remains solely an African problem. The losses due to the disease are enormous and
despite successes in establishing and using fungicide control regimes, there are cases where crop
losses of 20 - 30% are cxpencnccd during cxc.,ssnely wet weather conditions. Chemical control of the'
disease is expensive and imposes a continuing economic burden to the farmer. In Kenya, it is'
estimated that dxsease control contributes about 30% of the total cost of producuon of coffee. l

|

Mr Chaxrman, w:th the present downward trend in coffce prices and increase in productlon costs,
there is already a drastic decline in profitability to the producers from coffee. The majority of our
smallscale farmers lack capital and are unable to carry out in full, if at all, the recommended spray
‘programmes. An alternative long-term to the CBD problem is developing dxscasc resistant varieties.
Resistance to CBD is known to occur in some coffee varieties and has been used in Rwanda (Jackson’ -
Hybrid), Zaire. (Bronzc-tipped tyres), "and Cameroon (Java. variety). In Ethiopia, selection and
multlphcauon of CBD resistant varicties from semi-natural coffec populations was. made possxblc
because it is the centre of genetic dxvcrsxty of arabrca coffcc oo . :



WELCOME ADDRESS

In Kenya, the CRF opted to combine resistance to CBD and coffee rust with hlgh yiclds and the good
quality typical of Kenya coffce in a well-planned.long-term breeding programme. The programme
- which started in 1971, has produccd a hybrid cultivar, Ruiru 11, which has been planted by Kcnyan
farmers since its official launching in 1985. This ‘has bcen a mllestoue in the rescarch on CBD in
Kenya. Ruiru 11 is expected to cut down the cost of production by about 30%. The mass adoption of
Ruiru 11 has, howcver, been hampcred by the low productlon of hybrid sced and seedlings, and the
high cost of establishment of the varicty at close spacing. It is likely that screening of the wide varicty
of germplasm available in most of the African countries will lcad to the eventual relcase of more CBD
resistant cultivars. This is a long-term process requiring regional collaboration in germplasm exchange
and selection for local adaptation.

i
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It is wcll known that research on CBD and other aspects of coffee is going on in our respective
countries, perhaps more in some than in others. However, since we have a common crop, coffce, with
the same or similar problems, it would be to our mutual benefit to join our efforts at least at a regional
level and share our experiences. We are all aware that there are few opportunities available to African
scientists to meet and exchange technical findings, and information on our common problcms even the
circulation and distribution of scientific literature within Africa is so, hmnted that very little is known of
what is being done in ncighbouring countries on similar problems.

In the area of CBD, however, thcre was a first regional workshop brganized in Addis Ababa, Ethiopia,
in July 1982. The workshop was orgamzcd by the Association for the Advancement of Agricultural
Sciences in Africa (AAASA) in conjunctlon with the Ministry of Coffee and Tca Development and
-the Institute of Agricultural .Research in Ethiopia and financed by the Europcan Economic
Commission (EEC). The workshop brought together delegates from many countries of the Eastern
part of Africa and other emincnt scientists from international organizations and institutions outside
the continent. The procecdings for the workshop were published with the help of EEC and sent to
individual participants. Amongst the resolutions and recommendations of this workshop was the nced
for exchange of information among African countries as well as the initiation of joint research
programmes in ncighbouring countrics or those countries with similar ecological zones. The workshop
—was thought-of-as the beginning of an on-going regxonal CBD control development programme.
Unfortunately, there has not been any follow-up meetings (over ten years now) and there is no way we
can evaluate the progress made by individual countries regarding the technical resolutions and
recommendations made. It is my hopc that this Nairobi meeting is going to perform this oncrous task.

More recently, the Inter-African Coffee Orgamzauon (IACO) has felt the need for improved rescarch
to increase the productivity and quality of coffee in Africa. The IACO has since formulated and
constituted an African Coffce Research Network (ACRN also known as RECA in French), which is
currently operative under the IACO Secretariat in Abidjan, Cote D'Ivoire. Keaya has been fortunate
cnough to have the Director of Research, CRF, elected as the first Chairman of the Network. The
Network on CBD, which this meeting will constitute, shall, therefore, act as a specialist branch of the
umbrella Network, ACRN, In this meeting, you are going to discuss in depth the current situation of
CBD in our countries, the related rescarch programmes, the results obtained, and their application at
farm level. I hope at the end of your deliberations, you will come up with a stronger basis for the
network and concrete plans for its future programmes.

Finally, may I take this opportunity to thank the General Sccretariat, the Scientific, Technical and
Rescarch Commission and the Inter-African Phytosanitary Council of the OAU for having taken the
initiative of organizing and sponsoring the meeting, and the CRF, in conjunction with my Ministry, for
coordinating and hosting it,

Having said this, it is my pleasurc and privilege to declare the meeting open and to wish you success in
your deliberations.

. Thank you!

- (viD)



STATEMENT BY DR: N. NKOUKA, AG. SCIENTIFIC SECRETARY
OF THE INTER-AFRICAN PHYTOSANITARY COUNCIL OF THE
ORGANIZATION OF AFRICAN UNITY (OAU)

Your Excellency, the Minister for Agriculture, Livestock Development and Marketing, the Director of
the Coffee Research Foundalron Honourable Delerzates Ladics and Gentlemen L

The subject matter which is uniting us here today in this beautiful country, Kenya, concerns a severe
disease on Colfec (Anthracnose) in Africa. Dr Salim Ahmed Salim, Sccretary General of the OAU
attaches great importance on questions linked with food and agriculture, and in this context, I am
highly honoured to represent him in this mceting. I also take this opportunity'to transmit to you, the
fecling of great importance which he''is resemng to the outcome of this meeting of scientists,
" particularly, reinforced by various national experiences acquired in the ficld. -

I do not want to hesitate in taking this opportunity, on behalf of His Excellency, the Sccretary General
of the OAU, to thank the Political Authoritics of Kenya who dld not spare a single minute to accept
to host this important mecting here in Nmrobr

"The high standard work already produced by the Coﬂ'ee Research Foundatrori naturally wenghed on
this choice and the Director of Rescarch, CRF, should kindly allow me to express here, on behalf of
the OAU, my sincerc thanks for therr avarlabrhly and the Afrrc:m warm welcome accorded to the

i partrcrpants ~ -

Research screnus(s from various countrres should transmit in a better way their e'(pencnces in order to
avoid duplication, save more timc and sct up a more coherent African Scientific space. This is one of
the goals of the Network on Coffec Anthracnose which we have” _]US( crcated in Nairobi. To create is
one step but to ensure the care for breedmg this baby which is Just born will be thrilling and it is at
that time that we shall need (he experience of one another in order to make it comc ‘to our
:expectauon ’ ‘

Your Exccllcnéy, Ladics and Gentlemen,

"1 know that (he task awaiting us is more lmpor(ant than this word of mtroductxon and while renewing

" the firm conviction of the QAU to givea helping hand to member countries to express their ambition
for advancmg rcsearch I wish total success to the First Consutuuve Network on Coffee Berry Dlsease
(An(hracnose) :

. Long live the OAU, Long, live the Intcr- Afrxcan Re:.earch'

I th.ml\ you.

(viii)



CONSTITUTION OF THE NETWORK -~ .

~ The objectivcs of the thwork'arc:-

RESOLUTIONS AND RECOMMENDATIONS

The participants of the First Constitutive Network Meeting on Coffee Anthracnose wish to express
their sincere appreciation and gratitude to the Organization of African Unity (OAU) in general and to
the Inter-African Phytosanitary Council (IAPSC) in particular, for. having. conceived,and sponsorcd
this mecting, . The idca of forming an Inter African research Network on the coffce anthracnose is
indeed a profound positive step towards ensuring survival of the coffee industry, the back-bone of the
economics of many OAU member states. The network shall pool together and utilise its own
manpower resources, which have hitherto been working in isolation. To us participants, this meeting
has been very educative and has given us the hope that the CBD problem can be overcome at a- Iower
cost.

The participants cxpress their utmost apprccia(ion to the Government of the Republic of Ke'nya for
hosting the meeting in Nairobi, and for the inspiring opening address by his Excellency, the Minister
of Agriculture, Livestock Development:and Marketing. They further acknowlcdge with gratitude the
brotherly and warm welcome that was accorded to them during their stay in Kenya.

Participants would like to thank the Direcior of Coffce Rescarch Foundaiibn (CRF) fi')r"cébrdir;mting
the meceting and also for the informative tour of the Coffee Rescarch Station, Ruiru, which was
condicted on the 28 May 1993. They learnt some valuable information Wthh mll help mprow their

..own coffee programmes back home.

HERTH o P

" It was agreed that-the ability to directly sponsor national programmes on the coffee anthracnose is

now limited because of the financial constraints individual countries arc expericncing, and especially at
a time when coffee as a commodity, is fetching very low returns. Funding organizations are -also
tending to sponsor joint or regional programmes as opposed to national programmes.

Since the Organization of African Unity (OAU) had offcred to play a liaison role between member
countries and financing Institutions, it was recommendcd that the formation of the Network on Coffee
Anthracnosc was esscntial. Participants were aware that the same OAU members through their
membership to the Inter-African Coffee Organization (IACO) had recently formed the African Coffee
Rescarch Network (ACRN) which will deal with all rescarch aspects on coffee. It was further
explained that OAU through the Inter-African Phytosanitary Council, would play a liaison role
between the proposed Network on Coffee Anthracnose and the ACRN to cnsure that the two work in
harmony.

[

NAME OF NETWORK

The participants then resolved to form the network on the coffee anthracnose. The official name of
"Coffee Anthracnosc Rcscarch Network in Africa® (CARNA), was adoptcd

OBJ ECTIVES

¥

?
LI
3

1. To initiate and encourage formulanon of ]onnt research projects on the coffee anthracnosc to
mcmber states -
2 .. To documcnt and disseminate information on coffee anthracnose within member states

()



RESOLUTIONS AND RECOMMENDATIONS .

3. To facilitate the exchange of research expericnces between *member ‘countries through
organizing scientific meetings, attachments, training, etc for researchers working on the
Coffee Anthracnose.

M'EMBE'RS};;P OF NETWORK

It was resolved that membership be open to all African states (including Malagasy), where coffee is
grown, m'cspccuvc of whether or 'not thc coffee anthracnosc is a problem. .

HOME BASE

It was resolved that Kenya, due to its more advanced rescarch on the coffee anthracnose, become the
home basc of thec Network. It was however, noted that the home base for CARNA could be moved to
another member country in case of unforseen problems. -

.o

COORDINATOR

The participants of the 1st Constitutive . Network meeting on Coffcc Anthracnose in Africa,
unanimously elected Dr (Mrs) Dinah M Masaba (Kenya), as Coordmator and Dr Joscph Bakala
(Camc.roon) as Deputy Coordinator of CARNA. ,

'FUNDING FOR NETWORK "

T

The Scientific Sceretary (OAU) assured participants that the initial funding of CARNA will be
‘undcrtaken by the Inter-Phytosanitary Council of OAU It was-hoped that later programmes could be
_ maintaincd throus:h external donor funding.

RECOMMENDATIONS

After deliberating on the contents of the country reports and the discussions made during the
different sessions of the mecting, the following recommendations were resolved.

CO-O'PERATIYE RESEARCH PROGRAMMES

4

The participants noted that individual countrics were at different levels of ‘rescarch ‘on the coffce
anthracaose, and as such rescarch prioritics differ, It was, however, agreed that each country prepare
sub-project proposals on arcas of prioritv The sub-projects were to be sent to the Coordinator who
will draw out joint proposals representing the global nceds on the coffee anthracnose. -The joint
proposals will be sent to the potential donors who will be identified by the Scicntific Secretary (OAU).
The proposal formats may vary depending on the donors. It was ax:rced that such formats as would be
identified by the Scientific Secretary (OAU) should be sent to the.Coordinator within the next three
months aftcr the meeting. It was also propos:.d that the Scicntific SLcrctarv (OAU) prov:dc small
" grants' to membets'to €nable them prepare project proposals, ! .

(xi)



RESOLUTIONS AND RECOMMENDATIONS

EXCHANGE OF INFORMATION MATERIALS AND PERSONVEL

NI . . oro.

It was noted that there were few opportunities, if any, -available 'to African scientists to meet and
exchange technical findings and information on. common problems. Even the circulation and
distribution of scientific literature within Africa is so limited that very little is known of what is being
done in neighbouring countries on similar problems. Most countries were found to have a shortage of
man-power and equipment for use on research on the coffec anthracnose, whilst there were hardly any
exchanges in matenals such as germplasm between countries. It was proposed that:’

1. Each country start putting together all pubhshed mformatton on coffeec anthracnose; and
individual lists be sent to the Coordinator. for proper documentation and future dissemination
within countries. . .

2. Each country gives an updated list of equipments and personnel working on the coffee
anthracnose, giving details of academic qualifications, areas of specialization and deployment
The purpose of this excrcise is to enable the network identify areas which require
strengthening; organize training and research attachments/visits for scientists within member
states; and identify expertise which can be used within the region. ,

3. Each country makes a list ot' av:nlable coflfee germplasm to be sent to Coordmator for the
-purposes of future germplasm exchange programmes.

. The ‘above information in 1, 2 and 3 should be received by the CARNA Coordmator by the end of
~ August 1993.

INTERNATIONAL EXPOSURE

The participants, also noted that African Scientists will need exposure to International Scientific fora
such as Conferences, Workshops, Svmposxa, etc which bear direct relationship to Plant Pathology in
general, and to anthracnose diseases in particular, to enable them keep abreast with new technologxcs
It was recommended that CARNA undertakes to sponsor selected candidates to such meetings in
future. In addition, CARNA will undertake to organize scientific meetings within member states,
where scientists working on the Coffee Anthracnose will present and discuss their reséarch findings.

~ RESEARCH ACTIVITIES

From the dlscusswns on the country situations of CBD, the followmg research activities were
’ tdentxﬁedasneedmg priority attention:- : .

1. _Most countries expressed the dcstre to screen germplasm for resistance to coffee anthracnose.
‘The research' would entail developmcnt and/or refinement of screemng methodology. It was
" also.noted that some countries, such as Kenya, were well advanced in breeding for resistance
-and the screening methods they use could be adopted and refined for use by the others.
There was a feelmg that the screening methods be standardized and the possibility of settmg
up joint screenmg facilities be explored

Participants alsa identified a need l'or identification and documentatlon of pathogen variation
(races) within ‘member countries. The possibility of developing coffee varieties which would
be used as differentials in race testing was suggested. It was also noted that there are other -
technologies such as the use of Restriction Fragment Length Polymorphxsm (RFLP) which
could be explored for the same purposc.

.!"

3. "Majonty of countries were observed to-be controlling the coffee anthracnose using fung:cxdes
’ Whnle it was agreed that mdmdual countnes ‘carry out thexr own bio-cfficacy evaluation, it

(at) .



RESOLUTIONS AND RECOMMENDATIONS

was felt that facilitics for monitoring residual effects of pesticidés (pesticide residue analysis)
could be centralised to cut down on costs, especially because similar fungicides appear to be
in usc or under evaluation. |
. | DTS IR N PSS TR
4. A report on the potential to control CBD using biocontrol was prescnted at the meeting.
Participants recommended that research into new control measures such as biocontrol with
* surface mluoﬂora or using plant extracts need to be actively supported and later
mcorporatu Hoan mtegratcd control approach’to thc colfee anthracnose.
i
S, It was observed that the distribution. of CBD was not documented in some countries.
" " “Partidipants’ récommended that the’ spread of CBD in individual countries be rionitored and
"~ documented:; The spread of the colfee anthracnose to other Afncan countrics whcrc it has
not been reported, should be monitored and documented by CARNA

~ i3 ’ . . . . 1 .
Lt e s, hr-: . T I DU L
RROCEEDINGS L
RN FTT AR R sl .. Y

The Scientific Sccretary (OAU) offered to publish the proceedings of the 1st Constitutive Network
mecting on Coffée Anthracnose in Africa, in a special issue with assistancc from the Coordinator.

CARNA MEETING ..., -,

It was resolved that in view of the urgency of the many activities which will nced to be attended to
within the star(mg period of CARNA, the next meeting of CARNA be held in one year’s time i.e May
1994. The mecting will. be held in Cameroon. The Scientific Secretary (OAU) is expected to invite
potential donors to attend this mecting, where it is hoped that concrete project proposals will be
presented and discussed.

FYEERY |

i St st ey e v . : :
Otherwise, members had agreed that CARNA ‘should meet at least once every two years. .
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Coffee is a very important product in Kenyan agriculture, curreatly Fanking t!urd amongst the major

sources of foreign exchange earnings. Up until 1988/89, the value of coffee represented 30%

of the

total domestic export, but the value has since dropped to 18% of the total domestic export in 1989/90
as a result of the low world market prices experienced after the suspension of the price support
mechanism of the International Coffee Agreement (ICA) in 1989, Kenya coffee is produced by two
Agricultural sectors, namely, the Plantation (Estates) and the Co-operative (Small-holders). The total
area under coffee has increased over the years to the current figure of about 159,000 hectares. Total

_production has also generally increased over the years to a peak of about 129,000 tonnes clean coffee
during 1987/88, but has since dropped to 87,000 metric tonnes in 1990/91 (Table 1).
) ' '

Central Bureau of Statistics, Kenya

Table 1:  Coffee area production and export.value in Kenya
1
Year Arca under mature Production of Production Value of coffee
coffee x 1000 ha clean coffee! ‘,' per hain tonnes
' metric tonnes clean coffee Mecan  Total % of
x 1000 - price export  total -
: per value - domestic
Small-  Estates Total ~ Smalle  Estates Total Small-  Estates tonne- Kfx10° export
holders holders holders ' ) < R
1962/63 148 283 421 .89 253 42 06 - 09 4 1 25
1963/64 . 25.7 283 - 540 154 285 439 0.6 11 as0 . 154 3 .-
1964/65 25.7 283" - 830 148 224 3727 06 .08 33 ‘143 3 -
1965/66 366 . 320 68.6 256 25.7 513 © .07 08’ 327 1188 R
1966/67 367 319 686 276 253 529° 07 08 291 18.7 .29
1967/68 .- 499 - 312 81.1 206 133 339 04 04 320 128 28
1968/69 523 30.7 83.0 233 223 456 05 0.7 308 168 32
196970 541 299 810 263 265 528 05 09 3n 23 X
1970/71 ~ 55.6 295 8s.1 273 296 569 . 05 10 314 195 32
197172 - 557 287 844 294° 319 613 . 05 1.1 375 248 27
1972/73 553 295 848 36.0 40.0 76.0 06 13 463- 334 28
1973774 55.6 29.1 84.7 40.6 327 - B3 - 07 1.1 . 510 384 24
1974775 578 28.6 84 . 355 30.6 66.1 0.6 10 a7 s2 21
1975176 573 286 84 365 38.1 .6 0.6 -1.3 - 1066 84.4 36
1976/77 . 566 278 844 377 49.7 974 08.- 18 214 202.7 42
1977778 65.0 30.6 89.2 42.6 37 813 0.7 11 1553 129.6 3
1978779 70.0 30.0 920 46.7 276 743 0.7 0.9 1234 973 29
1979/80 80.0 30.0 1000 520 397 91.7 0.7 1.2 1360 118.7 22
1980/81 84.7 329 117.6 640 . 347 9.7 0.7 1.0 1176 1109 30
. 1981782 55 336 1311 525 M4 874 05 10 1337 1446 7
- 1982/83 101.0 336 134.6 525 33.0 86.1 05 1.0 1767 1601 .25
1983/84 1142 357 150.0 747 543 129.6 0.7 “15 2070 - 2036 27
1984/85 1163 - 357 1520 67.7 289 .1 05 08 2196 230.6 29
1985786 . 117.7 38.6 156.3 684 455 1139 0.6 12 2377 3885 41
198687 1160 ° 385 145 67.9 364 104.9 0.6 1.0 2226 1946 258
1987/88 1164 36.7 153.0 844 45 129.0 0.7 12 - 2638 2445 26.6
1988789 . 1161 396 185.7 783 386 1176 0.7 10 2348 2038 204
1989/99 1175 381 1855 695 344 1045 0.6 09 . 1906 210 179
1990491 1215 380 1593 514 352 872 04.. . 09 243 - -
Figures from. 1. Coffee Board of Kenya Annual Reports
2
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The decline coincided with the unstable and depressed market situation resulting in low prices already
alluded to above. This led to poor husbandry practices and gencrally low morale on the part of the
farmers. The Smallholders contribute 64% while the Estates contribute 36% of the total production. ,

Kenya produccs the mild Arabica coffee that is renown the world over for its fine quality. Coffee in
Kenya is grown in areas between 1200 m and 2100 m above sea level. These areas lié on the broad
‘gentle slopes of Mount Kenya and eastern Aberdare Range in the Central Province area, on the
slopes of Mount Elgon, bordering Uganda, parts of the Great Rift Valley and some smal] holdmgs in
- the Taita Hills, a short distance from Tanzania (Fig 1)
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Figure 1: Main coffee producing areas in Kenya
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The production cost per tonne of clean coﬂ'ec in Keriya is about K€ 2,700, whlch is considered hxg,h
- About 30% of this total cost goes mto the control of coffee dxseases, the most important bcmg col'fec
berry dxsease (CBD) :

' COFFEE BERRY DISEASE

. Coffcc Bcrry Discase (CBD) attacks coffee berries in all ‘stages of growth and occasnonally evén -
flowers and leaves. However, the most susccptlblc stages are during rapid berry expansion (6-16 weeks
after ﬂowcnng) and when the berry is ripening (Mulinge, 1970). On gieen berries, symptoms first'
appear as small dark, sunken patchcs which spread rapndly and may cover the “hole berry (Fig 2a)

Under - wet. conditions, pinkish mass-of spores develop on the lcsnon surface.- Usually, the “fungus
. penetrates ‘the interior and destroys the beans. Eventually, the whole berry dries out and takes the
appearance of black mummified bodies loca]ly known as mbum (Fig 2b) Infected bcmcs may also be .
shcd off as soon as Jesions develop. -

Loy T L ) oAt T "‘\ .

Figure 2a,b & & Symptoms of CBD *
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~ A second type of lesion is normally formed under adverse weather conditions. This type of lesion is
" normally called ‘scab’ lesion (Fig 2c). Recently, it has been observed that some of ‘the scabs are

- formed, especially on resistant coffee varieties even under weather conditions favourable to the

~ diseasc and there is evidence that these scabs may be an indication of a defence reaction (Masaba and
- -Van der Vossen, 1982).

HISTORY AND 'SPREAD -

"The history and spread of CBD in Kcnya has been documcntcd in dctaxl in Masaba et al (1984).

Coffee berry disease was first reported in Kcnya in 1922 (McDonald, 1926), on the slopes of Mt
‘Elgon, but has since sprcad to all coffee growing areas. The disease is prcdommant in coffee growing
areas above .1608 m in altitude, but occasxonally becomes very severe in the lower altitudes. For
example, during '1986/87, the discase was observed to be very high in the middle and low altitudes
(Thika, Kilimambogo, Makuyu and Ruiru), prompting the CRF to carry out a survey 1o establish the
possible reasons for the anomaly. It was observed that adoptlon of intensive irrigation practices had
resulted into overlapping crops which may have led to the increase in CBD inoculum and the
susceptible berry stages constantly being available on the trees, leading to cnhanccd CBD incidence
(Mukunya er al, 1987).

Figure 3: The spread of Coffee Berry Disease across Africa
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Thc spread of CBD lo othcr African countries (Fig 3) ‘has also beéd documented by Masaba and
Waller (1992) The same authors observed that the spread of CBD is slow compared with the more
rap:d spread of the air-borne coffcc rust. CBD sporcs arc only released and dispersed by rain. Thcy
may, however, travel long distances on overtly_ dxscascd or lalcntly infected plant matcnal or passive
vectors such as birds, man and machinery.

R

"THE PATHOGEN ~

The confused situation on the. nomenclature of the Colletotrichum specics on "Arabica -coffee was
discussed in detail at the First chional Workshop on CBD in Addis Ababa, Ethiopia, in 1982. The
workshop recommended a critical review of the nomenclature of the CBD pathogen. The CBD
pathogen had been given the name Colletotrichum ca/j‘eanum Noack (1901) which belonged to a
saprophytic Colletotrichum “species isolated on coffee from Brazl, 'where CBD does not occur.
Subsequently, the International Mvcolog,lcal Institute (IMI) has carried out a detailed study aimed at
distinguishing the CBD pathogen from other Colletoirichum species hvmg on coffee and other crops.

The CBD pathogen habitually colonizes the maturing back of coffee shoots in close association with
several other Colletotrichum species. However, only a small portion of the Colletotrichum spores
produced from this source are pathogenic. Diseased berrics are by far the major source of CBD
inoculum (Gibbs, 1969). Fresh CBD Colletotrichum isolates can easily be distinguished from
saprophync Colletotrichum species by their distinct greenish grey cottony mycelia on malt extract agar
in addition to their pathogenicity on grcen berries (McDonald, 1926; Rayner, 1952; Gibbs, 1969; .
Hindorf, 1970). However, after several subculturings or storage in culture, CBD isolates tend to revert
to a white form indistinguishable from saprophytic Colletotrichum isolates (Waller, 1984). More recent
investigations at thé International Mycological Institute (IMI) have established a biochemical
distinction between the coffee pathogen, C gloeosporioides and’ C acutatum which are the main
saprophytic species on coffee (Waller, et al, 1993). CBD isolates cannot metabolize tartrate, or citrate
as'sole carbon sources, whercas the non- pathogcnic Colletotrichum isolates from coffee, and also from
other tropical woody hosts such as mangocs and citrus, can readily metabolize taxlralc, cxlralc or both
as solc carbon sources (Table ") :

-

* Table 2: Features of CoIIetotnchum kahawae cnabhng it to bc dxstmgmshed from C. glocospono:dcs

isolates fram coffee

-

(1) Colony characlcristics (fresh single-conidial isolates on 2% MEA):
Colletotrichum kahawae L C Colletotrichum gléeo'sporioides
Slow-growing (2-4 mmd! 25%; profuse- ) - - Faster growing (3-6 mmd"! at 25° ) white to pale -
olivaccous 10 greenish dark grey. - S . grev mycelium; sporulation fmm acenvuli or simple
_mycelium; no acervular conidiomata hyphac ‘

produced; sporulation occurs from
simple hyphae. . .

* Cannot utilize citrate or tantrate - - Can uuhze tanrate, citrate or both as sole
as sole carbon sources. | ‘ Ll carbon sources.
(3) - Pathogenicity
Pathogenic 1o young expa}\ding green . s Not pathogenic to young expanding coffee berries
berries and developing seedling or seedling hypocotyls.
hypocotyls of Coffea arabica v

SL 28 and other susceptible cultivars,
causing dark sunken anthracnose lesions.
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The results from the biochemical tests coupled with colonly characteristics of fresh cultures on malt
., extract agar and pathogenicity tests on expanding berries and seedling hypocotyls have formed a basis
for recogmzmg the CBD pathogen as a distinct species named Colletotrichum kahawae Sp. Nov. The
species name was derived from the Swahili and Arabic name for coffee, as CBD is sull solely an
" African problem. The standard isolate used for descnpuon was from I\cnya.

Recently, it has been reported that the Malawian isolates may vary in pathogenicity from the Kenyan
isolates (Rodrigues et al, 1992) implying that there may exist physiological races of the pathogen.

EPIDEMIOLOGY

Extensne résearch work was done on the CBD pathogen and disease in the late 1960s and 1970s and
this has been reviewed by Firman and Waller (1977) and updalcd by Masaba et al (1984). It is
partlcularly important to appreciate the central' role . of rain in spore production, dispersal,
germmauon and infection by-the pathogen and also in regulatmg the flowering, and conscqucnlly
cropping pattern’of the coffee trees.”  ~

The coffee berry takes about nine months from flowering, which occurs shortlv after the end of the dry
season, to maturity (harvest). Durmg the first four weeks, the berry does not incréase in size,
- remaining at the *pinhead’ stage which is normally resistant to CBD. The expanding berry (4-16 weeks
“after flowering) is the most susceplxble stage, while fully expanded green berries are resistant. The
berncs become suscepuble agam when 1hcy start to ripen (Mulmge, 1970)

Typically, in countries close to the equalor there tends to be two rainv seasons in a year. In'Kenya,
these are the long rains (March - June) and the short rains (October - No&embcr) The coffee growth
paticrn i$ thus characterized by two flowerings, one at the bcgmmnn of each rainy scason, giving rise
to two crops (th carly short rains and late lonﬂ rains crop) in each year (Fig 4).

7T T el o i ® S G o = * X e
3 . K S

O T .

a il
{1

‘#\- h»ﬁ—aum“’\; RS -\ - w—t

-
-
. ad o T S ¥ .
S . T “ N
v R RN P P
B s ok e S, bttt 1w e ot )

" .;’,p I,

-



COUNTRY REPORT: KENYA -

The crops thus overlap and hence provide a constant source of inoculum, which necessitates the
application of funglcides throughout much of the year to protect the $usccpt'blc berry stages from
infection. The croppmg pattern is further complicated by fluctuations_in the rainfall pattern and
aberrant rainfall in the normally dry six months of the year. Irrigation durmg the dry scason causes
additional oul-of-scason flowerings whxch further cxaocrbatc thc overlapping of susccpublc crop
‘stages. o

Some other factors mﬂuencc the CBD epidemics. Among these are the frequent outbrcaks of insect
pests which attack the berry and increase its susceptibility to the disease. These include -the berry
borer (H)polhenemu: hampeii Ferrari) and the berry moth (Prophantis smaragdina Butler). Even
where CBD is not present, the dead berries resulting from insect attack are often mistaken for
symptoms of CBD by farmers

CHEMICAL CONTROL

. The development of a successful fungicide control regime for CBD in Kenya has been exhaustively
described in Masaba ef al/ (1984). Spraying to protect the developing crop during the rainy scasons is
necessary to achieve good control of CBD (Griffiths et al, 1971). Copper-based fungicides were used
in Kenya until 1969 when Captafol and later Benomyl became available. The small-scale farmers in
Kenya have continued using copper, mainly because of its relatively low cost, and also because copper
gives effective control of other major coffee diseases namely coffee leaf rust caused by Hemileia
vastatrix and in some areas, bacterial blight of coffee caused by Pscudomonas syringae pv garcae. In the
estate sector, however, copper was almost wholly replaced by the more effective but expensive organic
fungicides; captafol, chlorothalonil, dithianon, benomyl and carbendazim. After a few years of
intensive use in Kenya, the pathogen developed resistance to carbendazim.and benomyl and had to be
withdrawn from the recommendations.

The fungicide-resistant strains are very stable and even without the selection pressure of the fungicide,
they are still casily detected and have been found to interfere with control of CBD by contact
fungicides (Masaba et al, 1990). The change from copper to organic fungicides also coincided with an
upsurge of incidence of bacterial blight in high altitude areas within the Rift Valley (Okioga, 1978) as
- the bactericidal properties of copper are not shared by most organic fung:cxdcs and captafol
exacerbated the disease (Kairu et al, 1984) )

Table 3: Comparauvc chemical costs and yield bcncﬁts between control with straight fungicides and
" tank mixtures in Kenya

Chemical Rate % Clean coffee Yield benefit Cost of chemical  Cost benefit
. formulated yicld (kg/ha) (kg/ha) per hectare ratio**

product L . , (KSh)
Captafol 80% WP 04 1169 735 6209 1473
Captafol + : 02) .

+) 1163 - 179 5567 1:5.24
Cupric hydroxide 05) ‘ :
Chiorothalonit 04 741 7 .. 920 1:155
Chlorothalonil + 02) .

+) 839 - 455 6209 1:2.93
Cupric hydroxide 05)
Anilazine 0.4 852 : 418 5632 : 1:297
Anilazine + 2) . -

+) 1011 577 . 523 . . 4
Cuprous oxide : 0.5)
Unsprayed - 434 - -

* Market prices for 1988;
** Based on assumption that market price for coffee was K£2000:tonne bux excluded labour costs.

Modified from Masaba ef al (1990)



_D.M. MASABA, P. N. KING'ORI AND C..0. AGWANDA

It was shown.in Kenya that the use tank mixtures of orgamc fungicides at half the nonnal rates, and
coppcr-based fungxcxdc ata rcduccd rate of 5 kg/hectare, i unproves the cost/beneﬁt ratio (Tablc 3).1n.
addition, the tank mixtures are able.to control coffee leaf rust on the same programme, and bacterial
blight with a few addmona] copper. sprays -(Kairu, 1983). The tank ‘mixtures are now widély used,
especially on estates in Kenya. Tank mixtures constitute such a significant practice that some cbemxcal
manufacturers have formulated the components into a single mixture. However, these seem to be
inferior to tank mixtures as thcy are only cffecuvc at higher doses (Masaba and Opilo, 1990).

Since its_ rccommendauon in 1969 captafol, and later i its tank mixtures with copper, ‘have consxstently
been the most. effective fungicides giving comparatively hxgher yields than any other fungicide or’
fungicide combinations. Much of the captafol’s yield benefit comes from its ‘tonic’ effect on coffée and
persistence during the rainy season. However, captafol was recently banned from use due. to its
possible mutagenic effects. The removal of captafol greatly limits the options for fungicidal control of
CBD. The current fungicides and fungxcxdc combmanons used for the control of CBD in Kenya are
shown in Tablc 4. : o

N

[l

"Table 4: Tested and recommended fungicides for CBD control . : o
el L e e - R
Common Names ... - _ Proprictary Names. . ’ Formulation Rate
) "7 . (Trade Names) ° L ot (Kgha)
1L . Chlorothalonil . ' - - - Daconil 2787-W75 - 75 WP .44
e . : Clortocaffaro . . 5% WP T .44
) Clortocaffaro 500 Flow .. 80%SC . 44
Jupital 720 Flow S - MBSC -+ . .-35] “
Griffinil T S0%WP 44
Dithianon . . - _Delan . . . 75% W P 33
_ Anilazine ) . Dyrene : BS%WP -, 44
o “' Dyrened80SC . 48%SC - - 60
4, " Anilazine/Copper =~ * . Dyrene C47° . 1730w P 9.0 A .
5. . . Chiorothalonil/Copper .Dacobre 500 - . -’powp o170 LY
_6. Prochloraz-Mn - . . Ocave : - S0% WP S22, .
7.7 -~ 50% Copper formulations: - : Coe . S ' ;
- (a) Cuprous Oxide N () B Copper Nordox L. S0%CuWP .. 17
(Red Copper) Coe (i) Copper Sandoz MZ * ! o
) : ‘(i) - Copcel S : .
. . ()  Cupric Chloride () .. Cobox - © 50% CuWP .
.7 " (CopperOxych- . ‘(ii) - Recop . *
-loride or Green . (i) - Microp-50 . "
Copper) - ST () Funguran *
I -+ ()~ Cuprocal - .o
- , (W) - Copsap ' Dt
<5 (vii)© Cupravit - .
: (viii)  Vitigram Conc .
;7 (ix) :. Cuprado : .
‘' (x).. Cuprocaffaro .

(d)  Vericuivre

. - (di)s Kopox : 110
.. («ii) Perecopper -° . 110 -
C - - (dv) Blitex o 7.7
LR T G %
o, (xvii) .Cupmsol . S e
“(e) Cupnchydm- " @) - Kocide IOI ST JE
.. xide (Blue 1 B (@)~ Parasol T . e e A
4 ) Copper) * . ° ..(iif)) Champion L T S
8 . 'Coppcr Sulphate .« S . e - I
Lime (Pmpnetary . ... . Frocida Bordeaux , - ) o '
--Prc-ml.x) - - - "Mixture .- . C2S%WP_ - - 110

B -, x LR N
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BREEDIN G FOR RESISTAN CE

N T
P

The. nccd to reducc the cost of producuon of coffcc and parhcularly the cost of controlling coffee
discases, led to the initiation of a breeding programme in 1971, The programme aimed to combine
resistance to CBD and coffee rust with high yields and the good quality typical of Kénya coffee (Van
der Vossen and Walyaro, 1981). This was carried out in three stages:-

1. Selection within accessible variety collections followed by single crosses between disease
resistant varieties and the best local cultivars (Table 5)

2. Multiple crosses to assemble in dne plant the dcsircd traits from several varictics

3. Backcrosses of selected planls from multiple crosscs to the bcst loca] culuvars to unprovc
_quahty (Van der Vosscn and Walyaro, 1981)

Table §:  Yield and discasc resistance for parent varxcucs and smglc crosses m Stage 1of lhc
Kenyan coffce brccdmg, programmes’ - i :

Yield . Resistance
(first growth Svle) - in the field
B} clean coffee - -

rcnnes ha . . Cnb Rust
Parent varietles
SL28 10.9 S S
Caturra - B . 86 . T s S . S
Padang’ ’ n? . : ) MR S.
Rume Sudan . L8 . - R . . MS
Hibrido de Timor : ‘30 R "R
Single crosses L s
SL28 x Cawurra . 114 Progeny
SL238 Rume Sudan ’ 8.3 screeaed for
S128 x Hibrido de Timor 128 application of
Caturra x Hibrido de Timor 1035 . : * funrther sclection
Caturra x Rume Sudan 9.7 ) cntena
Padarz x Rume Sudan 124

] - T

faw

“The selection for resistance to’ CBD was. grcallv enhanced by thc dwclopmcnt of a reliable

pre-sclection test performed on six-week old sezdlings (Van der Vossen er al, 1976), which enabled
large quantities of material to be screened under oplnmal laboratory_conditions. The test was also used
to identify the genes conditioning resistance in important progenitors. Rume Sudan (2 genes on 'the R-
and K- loci) and Hibrido de Timor (1 gene on the T- loci), (Van der Vossen.and Walvaro, 1980). The
programme was then refined to ensure that all threé genes were present in the new material. However,
histological evidencs suggests that:the resistance mechanism is bascd largely on the formation of cork
barriers, a type of resistance which is usvally race non-specific {Masaba and Van der Voossen, 1982).
Van der Graff (1931) showed that CBD-resistance in the Ethiopian selecticns was quantitative and
probably polyzenic, characteristics which also apply to resistant cultivars used in other countries. This
irformation together with the lack of evideace for differeatial pathogenicity of CBD isolates and the
continuing effectivencss of resistant varieties, provide some basis for expecting that the rcsxs(anc“ may
be durablc

¥
N

-

In an’ cxchzmzc of gcrmplasm in 19:5 and 1977, the. Kenya' programme reccived some F3 and Fy
selfings of Caturra x Hibrido de Timor (Catimor) from South America. The semi-dwarf Catimor
hybrids have resistance to all races of coffee rust. Tae cross'of Catimor with the selections of the main
breeding programme resulted in the procuction ef Ruiru 11 (Van der Vossen and Walvaro, 1981).
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Ruiru 11 is a composite population of genetically heterogenous hybrids, though the plants show a high
degree of phenotypic uniformity because of the dominance of the compact growth character derived
from Catimor, and they all possess resistance to CBD and rust. Ruiru 11 flowers within a year of
planting and gives yield per tree, bean size and cup quality comparable to those of the established
commercial varietics SL 28, SL 34 and K7 (Owuor 1988). The compact growth habit allows greater
planting density thus i mcreasmg yield per unit area. To date, some 4337 hectares of close-spaced Ruiru
11 have been planted in Kenya. This represents approximately 6% of the national Arabica coffee tree
population. .

In order to develop varieties which possess all the three known resistant genes to CBD, a series of
back-crosses and selfings are made annually. The resulting back-crosses or selfed seeds are resclected
and planted out on preliminary trial fields for assessment of bean and liquor qualities as well as
vigour. Concurrently, test-crosses are made on such genotypes in order to determinc the number of
CBD genes operating in them as well as their levels of homozygosnty “The policy of the breeding
programme at this stage is to retain only genotypes which have a minimum of two CBD resistant genes
in homozygous condition. '

Some 55 lines are currently being evaluated using the above criteria. Once the desired genotypes are (
identificd, they will form the second generation of pollen supply parents (usually referred to as the
male clones) in our hybrid secd productnon programme by 1995.

‘In order to completely restore the quality background of traditional Kenyan coffee varieties, a
back-cross programme involving Catimor (currcntly used as the mother tree in the hybrid seed |
programme) and SL 28/K7 varieties was initiated in 1992. This programme is cvpcctcd to introgress
the desired compact growth of Catimor governed by the Ct-gene and the T-gene of rcsmancc to CBD
in this variety mlo SL 28 and K7 cultwars

The search for more genes for resistance is also con(inuing in the CRS coffee gene banks, A number
of introductions from Ethiopia are already being evaluated in a dialled cross in order to determine the
number of genes controlling CBD resistance in this population. It is expected that stabiiity of X
resistance to CBD will be greatly enhanced as more genes controlling resistance to this disease are
identified and incorporated into future breeding lines.

BIOLOGICAL CONTROL

In certain circumstances, use of chemicals on coffee has been associated with increased severity of
coffee discases in Kenya, particularly CBD (Furtado, 1969); Griffiths, 1972; Gibbs, 1972). Fungicides
also have a ‘tonic’ effect on coffee, which increases growth and production above that expected from
straight disease control. There is cvidence that these effects might be mediated through changes in the
microflora of coffee surfaces. The role of these surface microflora in the development of CBD in the
" field -havebeen studied by Masaba (1991). Commonly occurring components of the microflora were
tested in culture on detached berries and seedling hypocotyls for their effcct on the pathogen. Several,
" components were found to inhibit mycelial growth, spore germination and appressorial formation of
the CBD pathogen (Masaba, 1991). It may now be possible to manipulate aspects of chemical control
.such as ‘type of fungicide .and application- reglme to favour the increase of populauons of lhe
: antagomsuc ‘elements of the mncroﬂora o -

. 4 hoav,

CONCLUSI ON

Despite earlier successes in establishing a fungicidal control regime for coffes berry disease, the
"disease continues to be a major constraint 1o coffce production in Kenva. Chemical control is
expensive and imposes a continuing economic burden: furthermore its efficiency is frcqucntly reduced.
by fluctuations in ramfall and cropping pauerns .

- van

10 o
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The eventual replacement of Kenva coffee farms with the new disease resistant cultivar, Ruiru 11 is
expected to have a considcrable impact on the coffee industry, and the national economy as a whole.
There will be a considerable reduction on production costs and improvement .on- cash incomes,
especially for smalltholders when they grow Ruiru 11. Ruiru 11 will also save the nation valuable
foreign exchange spent on fungicides, fuel and spray machinery. Furthermore, the doubling in yicld
per unit area through close spacing of the compact Ruiru 11 variety will gradually release thousands of
hectares. of high polcntial ‘land to food production It is likely that screening the wider variety of
germplasm available in most of the African countries will lead to thc eventual release of more CBD
resistant varieties and that is why regional collaboration is advocated. -

The potential for biocontrol of CBD offers the development of integrated control packages in which
an, element of natural biocontrol is incorporated, though this "area” requ:res ‘much more detailed ~
rescarch beforc it can become a rcahly

Itis important to stress that for efficient and economic control of CBD continuous research, coupled
with collaboration in the form of exchange of information as well as materials, need to be
strengthened. The CRF, therefore, fully supports the formation of a network on CBD in Africa.

REFERENCES

FIRMAN, I. D. AND WALLER, J. M. (1977). Coffze berry disease and other Colletotrichum diseases
of coffee. Phytopathological Paper No. 20, Commonwealth .\hcolomc.xl Institute,

FURTADO, 1. (1969). Effects of copper fungicides on the occurrénce of the palhogcmc form of
Colletotrichum ‘coffeanum. Transaction of British Mvcological Society 53:325-328. .

GIBBS, J. N. (1969). Inoculatlon sources for coffec berry diseasc. Annals of Applxed onlogv
64:515-522 :

GIBBS, J. N. (1972). Effects of fungicides on the population of Collctotrichurm and otber funm on the
bark of coffec. Annals of Applied Biology 70:35-47. 3

GRIFFITHS, E. (1972). ‘Negative’ effects of fungicides in coffee. Tropical Science 14: 79-89

GRIFFITHS, E., GIBBS, J. N. AND WALLER, J. M. (1971) Control of coffee bcrry dxscasc Annals
of Applicd Blologv 67:15-74. . .

HINDOREF, H. (1970). Colletotrichum specics isolated from Coffea arabica in Kenya. Zeitshrift fur
Pflanzenkrankheiten Pflanzen Patholgxe und P’Z.m:cnsc]xut.. 77:328-331.

KAIRU, G. M. (1983). Int;mnlcd control bac'enal blxg-\l of coffcc and coff JJ bc'n dxscasc I\erna
Coffee 48: 103-109

KAIRU, G. M, NYANGENA, C. M. S,, JAVED, Z. U, R. AND CROSSE, J. E. (1984) Tatrogenic
effects of captafol on bacterial blight of coffc- Plant Pathologx 33: 131 132.

I

MASABA, D. M. (1991). The role of saprophytic surfaces m)coﬂora in the dcvclopmcnt of coffec
berry dxscasc (Colletotrichum coffeanur). PhD Thesis. University of Reading. .

MASABA, D. M. AND OPILO, V. L. (1990). The performance of formulated mixtures of copper and
“organic fungicides against coffec besry discase Colletotrichum coffeanum .in Keaya. Kenva Coj]'ce
8§25-831. :

MASABA, D. M., KING'ORI, P. N. AND MUTHANGYA, P. M. (1990). Control of coffee berry

disease (CoI.ctotnchum coffeanumy, usmg tank mixtures of copp-’r and organic. fungxcxdcs Kenya
Coffee 55: 949-936. - . . . .

11



D. M. MASABA, P. N. KING'ORI AND C. 0. AGWANDA

MASABA, D.'M., WALYARO; D. J. AND NJAGI, S. B. C. (1984) Proc Ist, ch WorkstOp "Coﬁle
beny d:sea:c Addls Ababa 19- ,.3 July 1992 Pg 125-130. - - -

MASABA -D. M A\ID WALLER J. M (1992) Cochc bcrry dlscase The current status. ln
’ "CoIIelotnchum BzoIogy, pathoIogy and controI EdsJ A Bailey and MJ chcr Pg 237-249

MUKUNYA D M ONDIEK! J J OPILE W R AND KAIRU G. M. (1988) The currcnl status
of Coffce bcrry dnscase (CBD) occurrence and control in Kenya and factors associated with its
increased severity. Coffee berry disease Consultancy Report, CRF. : .-

MULINGE, 8. K. (1970). Development of Coffee Berry Diseasc in rclauon to the stages of growth of
the berry. Annals of Applied Biology 65: 269-76." : . RS

NOACK, F. (1901). Die krankhellen das’ kaffecbaumes in Brasnhcn Zeu:clxnft fur Pﬂamenkrankhuten
ll 202,

OK]OGA, D. M. (1978). The role of copper fungicides in the control of the berry dis;casc. Kenya
Coffee 43: 221-230 '

OWUOR, J. B. O. (1988). An assessment of cup quahtv of the new discase resistant Coj]’ea arabica
cultivar Ruiru 11 in Kenya. Kenva Coffee 53 (619): 333-336.

RAYNER R. W. (1952). Coflee berry discase: A survey of i xnvcstxgauons carried out up to 1950, East
African Agricultural Journal 17: 130-138. . ; :

‘RODRIGUES, C. J,, VARZEA V.'M. AND MEDEIROS, EMILIA F. (1992). Evidence for the
existence of physiological races of C. coffeanum Noack Sensu Hindorf. Kenya Coffee 57:1417-1420.

WALLER, J. M. (1984). Some mycological aspects of the coffce berry disease pathogen. Proc Ist R..'g
Workshop “Coffee berry disease”, Addis Ababa 19-22 July 1982 Pp 125-130.

) DISCUSSION

:. E. Derso (Ethxopla)

: jl) . What is the probnblc course of scab lesions?
. 2) Arc there any races of C. kalxawae
. 3) Is captafol still rccommendcd for the control of CBD in Kenya”

D. M. Masaba

'i) v *Scab lesions on susceptible coffce.varietics have been associated with unfavourable conditions
’ for disease development.: HGwever, scab lesions have.also been linked with host resistance
7 (Masaba and Van der Vossen, 1982).

2) Captafol is no longer recbmfnendcd for use ‘against CBD in Kenya.due to its alleged health

-hazard
1o . . . . .
F. S. I\gulu (Tamama) Can you claborale on thc bxocon[rol and how it is achctcd by use of
fungicides?

D. M. Masaba. This was a wide project which established the possible role of saprophytic microflora
__ to reduce CBD. ‘Work concentrated on isolation and identification of the saprophytic microflora from
-~ coffee surfaces. The effect of fungicides used to control CBD on the microflora was only studied in



COUNTRY REPORT: KENYA

ficld. We intend to study this intcraction in vitro to establish specific cffects' of fungicides on
ividual microflora componcnls

akala (Cameroon) Why do’s you ‘prefer use of fungicide mixtures to conlrol CBD" ‘
M. Masaba. Mixtures of copper and orgamc fungicides have bcen shown to bc consistent in the
trol of CBD; cheaper at the rates used in the combinations; and can also control other coffee
ases such as H. vastatrix and Pseudomonas garcae on the same spray programme.
Sibomana (Rwanda). If Ruiru 11 is not stable, is it its propagation a problem?..

D. Agwanda. Ruiru 11 is a hybrid with two selected parents. We u:t five mother parents and up to

c male parents and that is why we say it is unstable. Otherwise its yield, quality, resistance to CBD
| leaf rust, and its compacl growth characteristics are very stable. :
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RESEARCH SYSTEM ON COFFEE BERRY DISEASE AND ITS
CONTROL IN TANZANIA

F.S.NGULU

Lyamungu Research Institute, Moshi
ABSTRACT

Colfee is the major forcign exchange earner in Tanzania; Arabica coffee accounts for over twc
of the total coffec output. Coffee Berry Discase (Colletotrichum kahawae, Waller & Bridge) sp
all major coffée producing areas within 14 years since it was first reported in the country in 19¢
of economic importance on farms situated 1300 m.a.s.l. CBD control rescarch programme con
inoculating and assessing breeders’ material for resistance as well as testing the efficacy of fun
against the diseasc under ficld conditions. Regional/International cooperation would cons
research efforts through germplasm exchange, standardizing rescarch techniques, monitoring r
cffects of long term fungicide use and sharing research findings through exchange of reports, m
and ficld visits.

INTRODUCTION

Coffee is currently the leading forcign currency earner in Tanzania. Annual coffee produc
approximately 55000 MT of which ¥3 is Arabica and the remainder is Robusta -coffec. The
Arabica coffee producing arcas are Arusha and Kilimanjaro in the North-East and Ruvur
Mbeya regions in the Southern highlands. Robusta coffec is grown mainly in Kagera region
Western shores of Lake Victoria, '

Production of coffee is mainly by small holders, owning between 0.5 - 2.0 hectares and they :
for 95¢% of the total output. On small holdings coffce trees are mostly capped; cither as si
multiple stem, interplanted with bananas & occasionally with shade “trees such as .
maranguensis and Grevillea robusta. '

Current commercial varieties of Arabica coffee were derived from Bourbon and Kent sclection
are high viclding varicties with good liquoring quality but are susceptible to the two major
discascs; i.e. Coffee Berry Discase (Colletotrichum kahawae Waller & Bridge) and Coffec Le
(Hemileia vastatrix Berk & Br.).

Coffee Berry Disease (CBD) was recorded for the first time in Tanzania in Tarime district,
1963 and Bujulu, 1974), an isolated coffee growing area in North Western arca of the country (
1) First CBD incidences in the main arabica coffece producing areas in Kilimanjaro/Arusha :
Southern highlands were reported in 1966 and 1977 respectively (Bujulu, 1974 and Kibani, 1¢
other words, geographical isolation not withstanding CBD spread to all major coffee growing a
years after it was first reported.

The discase is of economic importance in coffee farms situated above 1300 metres a.s.l. whe
losses on individual farms range from 30 - 605z depending on weather conditions particularly ra
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COFFEE RESEARCH PROGRAM\IE

.The programme consists of five dnscxphncs, viz, - Plant Breedmg, Plant Nutrition, Agr
"Entomology and Pathology. Like the other crop research [programmes coffee rescarch is un
Ministry of Agnculturc, "Livestock and Cooperatives. It is headed by a National coffee r
: coordinatar who is appointed by the Mxmstry Under the Coordinator is a téam of rescarche
‘are required to draw up rescarch project proposals in their respective fields of specializatic
"proposals are submitted to a technical committce which mects once per year. Research find
_approved projects-have to be presented to the same committce for ratification. Subscq
approved rescarch findings arc communicated to the Extension services and agricultural
institutes in the form of Annual rcporIS' seminars and field days. The programme has a specific
training wing. S '

T
.

Projects on C BD control fall under two categories viz. screcning breeder’s material for resistar
testing the efficacy of candidate fungicides against the diseasc under ficld conditions. - )
Initially, screening of breeder’s material was limited to the hypocotyl preselection test ¢
"described by Van der Vossen et al (1976). However, lately, this exercise has been expanded 'to
assessments on individual bearing trees in the ficld. In the latter case, a branch with suitabl
rcount at the most susceptible stage (soft-green) is enclosed in pol,ﬂhcnc sleeve and spray
sinoculum’ in a manner similar to the h\pocoul test. The level of resistance of the individt
“relative to that 'of a suscepiible control is determined by expressing the infected berry tou
percentage of the total count. To assess the level of resistance of hypocotyls, an infection scale
- (see appendix 1) instead of 1 - 12 as described by Vossen et al (1976) is uscd.

"Testing the efficacy of candidate fungicides against CBD is carricd out under ficld conditions

. set of candidate products is usually tested for 3 crop seasons in 2 - 3 different sites. Manual Kn:
" sprayers are used to apply the treatments. Gross plot size commonly used is 25 trees (5 x 5) wil
. plot of 3 x 3 trees. On cach tree in the net plot, single branches at top, medium and low elevati
. marked prior to CBD on sct. These branches are subsequently assessed monthly for natur:
mfcumn. “The number of infected berries is expressed as a percentage of total berry count.

‘1t is wdrthy noting at this stage that all fungicidcs' tested to-date for CBD control arc ess
“protectants” and recommendations issued to coffec growers require them to apply the fur
“repeatedly at specified intervals throughout the period ‘when a large proportion of their -
vulnerable to infection. The major snag with the above recommended package is that in vears o

., rainfall where 150 - 200 mm ten-day rainfail total is annually recorded, it becomes diffic:
uansxw to sustain fungicide. dmnsu on-coffee bu>hu and the efficiency of discase co
dxsrupu.d

LIMITATIONS AND NEEDS |

Inadequate funding particularly forcign currency to replenish consumable laboratory items
parts for laboratory equipment and plocurcmcnt of relevant journals,

An isolated working environment. There exists no formal forum uhc.re coifee scieatists can shas
expericnce with their counterparts outside the country, - -

Unsatisfactory level of manpower strength and continuity. Coffee being a perennial crop reqy

assured continuity of the services of qualified scicntists so that cost-effective packages for com
adoption can be realised in the shortest possible time period.

17



F S NGULU

-

yIONAIJINTERNATIONAL COOPERATION

»nal/International cooperatlon ‘would be highly desrrable particularly with regard to germ-plasm '
inge, standardmng research techniques, exchanging research information and field visits wnh the
to minimize chances of work dupllcatlon on common research problems

LIOGRAPHY e | Lo

)NYMOUS (1963). Cojfee Census up to December 1963 North Mara

ULU J (1974) Hxstoncal background of Coﬁ"ee Beny Dtsea.se in Tam.ama Lyamungu progress
t.

ANI, T. (1980) Mzscellaneous reporr on Cojfee Berry Dzsease, Lyamungu
| DER VOSSEN, H M. COOK, R. T. A. and MURAKARU G. M. W (1976) Breedmg for

ance to Coffee Berry Dlsease causod by Colletotrichum cojj‘eanum m Cojj‘ea arablca Euphyrxca
33 - 745. : _ :

CUSSION

kala (Cameroon) Could you give more inforrnation on hypocotyl inoculation?

. Ngulu. The method ‘was developed in Kenya (Van der Vossen et al, 1976) but’ we have just
lﬁed the scale of recordmg We use five mstead of the ongmal 12 mean grades

nkala At what age do you moculate your bernes" "
‘Ngulu. At 14 weeks. after ﬂowermg, whxch is stlll in the susceptlble expandmg stage.

1. Masaba (Kenya) How.do you control the weather factor during fi eld mocﬂlatlons when you
d of the: weather at Lyamungu not bemg favourable for CBD development" :

Ngulu We usually moculate in Aprll May when the weather is ideal.’
1. Masaba How about usmg the hypocotyl techmque for your' res:stance screenmg"

Ngulu We noted susceptlblhty in some lmes which were passed as resnstaut by hypocotyl ‘
mque . .

A Mwang ombe (Kenya) You have reduced the’ scaJe to 1 5 how do you rate" s

Ngulu 4- 5 very susceptlble 1 3 ‘the matena] goes strzught mto the ﬁeld

H
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- APPENDIX I:
HYPOCOTYL INFECTION: ASSESSMENT SCALE1-5
Seedling appearance " Scale Symptom descript'ion
1 + No visible disease symptor
2 Fewto ;évcra] brownish le
Tiny to enlarging but non :
7
3 Small sunken dark lesions.
Starting to expand lateralls
, vertically.
4 Large coalescing or indivic
sunken lesions.
Scedling not shrivelled.
A
0
5 Large and sunken.
Seedling completely girdle
shrivelled and dead.
“ I\ }.




F.S. NGULU
ENDIX II:
»OCOTYL INFECTION:  * ASSESSMENT SCALE1.-12

e

.No . Smal)
visible scab

or
tiny
.brown
lesions

" symptoms | . .

Scab & .. . Narrow Black
brown " black .lesions
lesions lesions becoming
&afew |’ some wider &.
{ " small >1lem starting
il black long" 10 ;
lesions : coalescion

MR

C o als el
- y.u e
Large .-~ Mostof . Whole
coalescing . coalescing the stem stem |
* -+ black . - . black _ affected alfected
" fesions. |7 T lesions “>13 and )
bur not ‘complete ostem . * - shrivelled |
o oyet o ‘girdling - * shrivelled |- scedling
complete .of stem - seedlding " dead

, girdling - dead’
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~

‘REVIEW OF THE CURRENT STATUS OF COFFEE BERRY
DISEASE (CBD) RESEARCH AND DEVELOPMENT IN ETHIO

e -y

'ESHETU DERSO

]

Institute of Agricultural Research Jima Research Centre, P..O. Bax 2003, ADDIS ABEBA, Ethiopi

In -Ethiopia, Coffea arabica L. grows in almost all regions with conditions ranging fr
“semi-savannah climate of the Gambella plain (1500 m altitude as.l) to the continuously we
.zone of the south-west and in gardens and back yards (1500 - 2600 m' altitude a.s.l.). The so
from sandy loam to heavy clay while the general soil types which are acidic (pH 4.2 -'6.8) art
reddish-brown lateritic loams or clay loams of volcanic origin. The annual rainfall varies fron
2400 mm (Sylvain, 1958; Fernie, 1966). -

"From a genetic point of view, arabica coffee is the most important crop of the nation. Aln
entire genetic diversity is found mainly in the south-western rain forest area where almost und1
patches.of forest with coffee as undcrgrowth can still be found.

Coffce grows as shrub or small trec and as a semi-wild crop in "the moist Montane fores!
commercial crop it is cultivated under ranges of shade conditions and where grown under irrig
dry areas, it is grown without shade. As a garden plant, it is oftcn mtxed with ‘ensate fruit tr
herbs in the backyard (Tcwolde and Gebre 1990). :

The area occupied by coffee varies from 500,000 to 550,000 ha and the bulk of the producc
from poorly managed forest coffee. Coffee is the major cash crop in Ethiopia. It contributes 5¢
GDP, 12% of the Agricultural sector output, 70% of the foreign exchange earnings, 10% of t
government revenue and employs 25% of the workforce of the country (Mesfin, 1989).

A major research eﬂ'ort was began by the National Coffee Research Centre (NCRC) whrch i
the Institute of Agricultural Research (IAR). The Centre was established in 1966 to form
National Coffee Rescarch Policy and conduct and coordinate research in the Country;

The NCRC conducts its coffee research activities at Melko, the main research centre an
sub-centres namely Agaro, Gera, Metu, Tepi, Anfilo, Wonago and Mcchara’whrch are’ locate:
different coffee growing regxons of the country. .

The Institute of Agriculture Research has set a national coffee commodity team composcd
members from the national centre, cooperating members from IAR and Non-IAR research
and invited scientists or subject matter specialists from user orgamzatrons The team revi
relevance and scientific quality of new proposals and monitors the on-gding programmes. Tt
+ also has the mandate to accept or reject new proposals on scientific grounds.

Coffee research priorities are always determined by scientists in close cooperatlon between
the Ministry of State Farms Coffee and Tea (MSFCT) and the Coffee research team and th
thereafter approved by the Institute of Agricultural Research (IAR). Experiments are also col
in the sub-centres under the supervision of the Jima National Coffee Research Centre. To
adapt or develop and transfer improved coffee production technologies, the National Coffce R
_Centre plays a leadmg role. Coffee research goals are defined clearly by NCRC in light of the
MSFCT, which is-the only responsible organ for the promotton of our number one foreign-c
" earner crop (Mesﬁn, 1989).
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Coffee Pathology Section consists of 15 personnel among which two are rescarch officers,- one
tant rescarch officér, one Junior research officer, two laboratory technicians, four technrcal
ants and four support staft'

ratoxy work wrth dtsease causmg orgamsms need metrculous handhng of the. pathogens and the
exempliars and this is, of course; subject to the facilities. available in-the laboratory-and the
ty of technical knowledge available. Obviously, the dearth for the above mentioned infrastructure
s becomes a limiting factor to the dissemination of new technologies to users. Currently, the
n is equipped with seed germinators, most: chambers, oven, centnfuges, meubators, desiccators
fngerators (wrth alternatxng temperature) SRR : o

c moment, even though the documentatron system of the Institute of Agncultural Research is
1 on ¢lectronic data processing technology, the section lacks computer data base system and also

adequate well trained and experienced personnel.: The “section is still confined to the
=ntional system of filing and computing where cach data is coded in a file and placed in a filing
et. - ’ R y T, - . Je PR e T Lyt e
ern computer data handling - facilities are essential for the Pathology Section for efficient and
tive integration of information and data collection from all relevant sources and disciplines.

- of the coffee research activities are resource demanding and are too costly to be handled.
nal support will therefore be needed, especially for new areas or those that represent expansion
1-going activities based on pertinent ‘national policy. Such support should be sought through
borative links with regional and international institutions working in the ficld. In this regard, an
ment has been reached between JAR and the European Economic Commission {EEC) to
oy an intcrnationally competent high calibre Plant Pathologist and two scientists in other fields,
iree years, who would ass:st and gtnde coﬂ'ee rmearehers thh their researeh actmttes

r as tramxng of the Coft'ee Pathology section staff is eoneerned our conviction is that every one
field assistant to research officers need training and that the training of every one is of equal
rtance. Training is a success and very vital for all involved in research activities and must be a
NUOUS Process, it can never be static. To-our dismay, trmmng in the NCRC remained a bread and
r issue which has got no remedy. Therefore, the. assistance of ‘international institutions-in the
d is of paramount unportanee.

nplasm distribution and exchange :sperformed by the crop protectxon and regulatory department
e Ministry of Agriculture (MOA) which issues plant tmportatxon permits to relevant. applicants.
department checks for diseases and pests on the incoming material. Material which is dispatched
ad is also certified. The IAR quarantine Officer, on behalf of the IAR staff is responsible for
ning the permit for material importation and exportation.

B S

RRENT STATUS OF CBD IN THE COUNTRY e

 is an anthracnose of the green and npenmgbenwsandeausesveryheavyeroplossesmarabxa
¢ if not controlled. Yieldlosscs musedbythxsdtsease remain amongthe major eonstramtsto

n CBD was first identified in Ethiopia in 1971, it rapidly spread throughout the ctountry and
=d a great concera in coffee production. Currently according to five years mean result (1987 ~
) at Gera, the loss due to this disease exceeds 40%. However, the overall natnonnl loss in the
try is estimated to be between 25 - 30% (Eshetu and Girma, 1992).

> the first appearance of this disease in Ethiopia, measures have been taken to keep the discase
ity below the level at which it may become economically important. Accordingly screening of
icides against the disease was considered as a short term control measure, while the development
BD resistant coffee types was taken as a long term control measure.

2
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' CHEMICAL CONTROL-AGAINST CBD' -

In any agricultural system, chemical means of control should be considered as a last resort an
an -alternative to the .other principles of plant disease control. However, if this control me:
planned, it must be borne in niind that 1t should be camed out sensibly, takmg into account e«
and ecolognml constderatxons ' : M

Col'fee cultivars grown by the State Farms in Ethropxa are all CBD resistant and also there
hundreds of hectares of peasant holdings - planted with the resistant varieties. These farms, h
constitute a very small proportion of the total area cultivated under coffec. On the contrary,
the total production in the country comes from the peasant sector which consists of rnam]y gar
semi-forest coffee, with variable degree of susceptibility,-Hence, it goes without saying that c
protectron agamst CBD in our time is mdnspensable : e -

Besldes, chexmcal control is well suxted to coffee bemuse the value of col'fee allows the cos

economical. Other methods of control which rely on changing crop varieties, crop rotat

cultivation' have not been used to -any great extent. However, the effect of certain pestmrde P
" on the organoleptic qualities of coffee need another consideration, - -

As a short term means of control, fungxcnde screening for the control of CBD in Ethiopia st
early ‘as 1972. Since then attcmpts have been made to select. different fungicides. Curren
considered important to continuously screen fungicides against CBD in order to prov:de grow
arnple cho:ce of funglcxdes that are effectrve, safe and cheap (Eshetu 1990)/

Among the various fungu:ldes whlch, from time to ttme, have been subjected to ex'penmen‘
ag:nnst CBD at Gerai(Table 1), some have. shown good results both in controlling the diseas

yield increase. Therefore, their use in the country against CBD has been encouraged.

Table 1: Tested and recommended fungicides against CBD in t-:tltiopia o

e . Ly BT

Common Names . Trade Names® - - - Formulations - .. Rate s |
’ . ’ : . . x&/ha |
L/ha _
* Chlorothalonit Daconil 28T =~ 5% WP 44 .
Prochloraz Octave . 50% W P 20 . 4
Chlorothalonil Griffinit 75% W P 44 ‘
Cuprous Oxide . Nordox ©o L rS0%WP Lot (T i
Prochloraz Copper
Oxychloride (Propn'etary ' -
Pm mn)‘ gl RO VRN ‘.,Oc!ave .Su‘”t-' DRSNS SO%WPH e . e 65 - )
CUProuSOnde et E e AN T e e
(Tank-mix) Daconil + Nordox :-27S% WP + SOBWPr = 0 700 -1, .

4 e Sy .. B T o .o, o . . . i
Vo e bt s 0 ,.it-" et ke e ot ;" LR s y VT DV, ol w; . AN
e . vyt o L 0 .t . od -

[ [ SR

Apart from these, there were some fungicides which have earlier.been used in the country
CRD, but they have been \\nthdrawn from use due to the reported carcmogemc effects, obsole
-phytotoxxcrty v T C o



. ESHETUDERSO . . - "
ELOPMENT OF CBD RESISTANT COFFEE TYPES -

fiversity of Cojj"ea arabrca L. can be considered as a corner stone for selection of resistant coffee
and this has given the country the chance to-have a competmve advantage to develop genotypcs
ant to CBD and which can best adapt to part:cular regions. L

‘the out-break of CBD, s:gmf cant achievement.has becn made in selecting resistant cultivars to )
and by the end of the fifth year-of research, over 15 selections were identified possessing. ‘high
, of resistance to CBD.-From these sclections, millions of seceds were released for planting and
vel of resistance of their progcmcs under plantations were found to be as stable as their parents
fin and Bayeta, 1982). . ) , = . .

t from the major selection programme for CBD resnstant col'fee types in 1973 a-number of .
tion and collection programmes.have been conducted in the eastern, southern and south-western
e growing regions of the country. These new selections are planted in progeny plots at different
ties under conditions of heavy CBD infection so that they can-be evaluated under different
onmental conditions which prevaxl in the areas of potential use of the selections and collections
eir resistance to CBD, agronomic performances and other essential characters. Moreover, these *
tions were also being jnvestigated in the laboratory at the NCRC for their level of resistance to
isease using inoculation of detached berries. The main purpose of widening the scope of selection
ollection programmes is to*avoid adaptation problems and the threat of losing potentially useful .
rypes which might be realized if the heterogenous forest coﬂ'ee is replaced by few resnstant coffee
typcs selected from speclﬁc localltres or regxons ’
but not lcast thcre are some pomts of emphasxs regardmg CBD rcsearch in Etblopla and thcse
s are . :

Control of CBD should be dxrected towards an Integrated Pest Management (IPM) strategy
. .A strategy which entails the simultancous-or sequential use of several methods of control.
- Biological control as a component of IPM is of particular importance. To fulfil this objective
regional and international  cooperation should be sought to consolndate CBD programmes
ﬁnancxally and with skxlled and adequate manpower ‘

. " P .. ' - b
‘ The sxgml' icance of Ethropla .as a source of. lmportant dwersxty in Arablca coffee can be

illustrated by the germplasm flow inand out of the country since historical times. But at the .

moment, international exchange of seeds and propagatlon materials to and from Ethiopia
needs special consideration since it. may pose a serious problem of pest introduction' and

., dissemination risk as the quarantine . semce in the country lacks essential elements that wouId )
enable it to apply appropriate measures. ' . . x

Interactlons between and amongst scxentlsts are crucial to the generation of new ideas and to
the best possible exploitation of existing knowledge Every effort should be'made to foster
mutual understandmg and trust between scientists in different disciplines in Africa. . :
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mscussxo& -

D. M. Masaba (Kenya) You talked of coffee grown in gardens and forests, can you explam this
E Derso. Small scale farmers usually have coﬂ'ec which i is still undcr forest (serm-forcst) or i
gardens. Under this situation, farmers are not allowed to interfere with the habitat, but t
allowed to use fungicides to eontrol CBD. - : : S

C. O. Agwanda (Kenya). How come small scale farmers grow susceptible coffec and gove
estates grow ‘resistant hnes . -

E. Derso. Resxstant lmes are selected from thc semx-forest coffee and passed on to government
to grow . . .

" C. O. Agwanda. To protect the forest eoffec, the small scalc farmers should be supportcd to
them conserve the gcrmplasm, especxally in the hght of the low coffee pnces

. E Derso. 'l'hls is alrcady being done o ' : Coe o

P. Zvoutete (mebabwe) Is there any work that has been camed out to :dennfy races of th
pathogen?

E. Derso. None ) ) . )

N. Nkouka (OAU) How are the plant quaranune regulations in Ethlopxa" ‘

E. Derso. At the moment not clear regarding coffee.

A. W. Mwangombe (Kenya). What technique do you use to scrceo coffee lines for resistence to

E. Derso. We use detached berry test in the laboratory and attached berry test in the f eld. Hy
screening test was not found to be consxstcnt in Ethnopxa .

D. M. Masaba (Kenya). This is contrary to the results and experiences in Kenya as w
consistently found ' the hypocotyl tcchmque to be more correlated to attached berry test, :
detached berry test to be very inconsistent in infection results. :
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COFFEE BERRY DISEASE IN ZIMBABWE

P. ZVOUTETE

Plant Protection Research Institute, P. O. Box 8100, CAUSEWAY, Harare

CBD OUTLOOK

Coffee Berry Disease was first reported in Zimbabwe in 1985 and has now been confirmed o
of the thirty coffee farms in Mashonaland, West Province in Northern Zimbabwe. The mai
growing arcas in the Eastern Highlands which account for 90% of the country’s coffce produ.
at the moment free from the disease. The main colfee varicty grown, cv SL 28, is susceptible
The other varieties cvs Caturra and Catimor, are moderately resistant. The disease was rec:
not being serious during the last two growing seasons (1991/92) because of the drought the
experienced. Yield losses vary from year to year and from plantation to plantation dependin
age of the crop, management, varicty grown and prevailing climatic conditions. Yield lossc
CBD vary from less than 10% to more than 60% in some plantations. .

The strain of the causal fungus, Colletotrichum kahawae in Zimbabwe appears to be identic
one elsewhere in Africa according to tests carried out by IML

There are a few fungicides commonly used by farmers to control CBD in Zimbabwe and these

anilazine (Dyrene), Captafol, Copper Oxychloride and Chlorothalonil. Within the country, qu
measures are in place to regulate coffee movement from the CBD infested areas.

NATIONAL COFFEE RESEARCH PROGRAMMES

Colffee research is carried out at Chipinge Research Station in Chipinge and on some privat
farms. Plant protection aspects are researched on by Plant Protection Rescarch Institute
There are also some agro-chemical companies who screen pesticides for control of coffee p
diseases. Chipinge Rescarch Institute carries out physiological and agronomic research. Th
Growers Association (CGA) also supports research on coffee.

Current general coffee research programmes include the following:
A, Agronomy/Physiology Programmes

1 Irrigation trials

‘2. ' Planting depth trials

3. Variety trials

4, Row orientation trial -

5. Plant growtﬁ regulators (PP-333)
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Plant Protection Progrﬁmmes

1 Chemical control of Antestia bugs

2 Leafmmer mscctxcxdc tnaln Pt
3 . -Lcaf rust fungxcxdc scrccmng trials o , s -
4 , CBD fung:cxdc screemng lrlal T i '-.J'l

- 5. . Study of the effect of Acanopy on_ CBD.dcvclopmént and d}épgréal

‘

PR v L T .,
T f "

SONNEL WORKINGONCBD . - "« " . = 0

 is a Senior Research Officer working on CBD but he is currently on study leave. Other
logists at PPRI assist in CBD rescarch. There are two Rescarch Technicians worlunn. on CBD. A
: pathologist was recently engaged and will be' bascd at Chipinge Rescarch  Station. She is
ted to takc up all responsibility for coffee disease including CBD. There are crop protcctionists
agro-chemical companics screening [ungicides against the disease.

l . L - .

RASTRUC'TURE L S

ties at PPRI used for pathologxcal research on other crops are also available for CBD work.
of the work is carried out on private farms in the CBD quarantine arca and the land is usually
ed with assistancc of CGA. The work is financed principally through a government vote to PPRI
ant disease rescarch. CGA periodically supports some projects in coffee.

EARCH STATIONS - -+ - .« v S -
ulk of coffee research is donc at Chlpmge Rcscarch Insmute in Chlpmne in Eastern Zlmbabwc
wver, there is no CBD rescarch at CRI becausc the discase has not been reported in this rchon

work on CBD is carried out mainly at Magunje Sub-station while laboratory work is at PPRI in
re. : :

"UMENTATION FACILITIES

[ pcrsonnel have easy access to university and other libraries but these institutions do not have
sive literature.on coffee. CGA also provxdcs information bulletins to PPRI on request. PPRI has
with IMI in UK; CIFC in Portugal and Coffee Rcscarch Station in Kcnya

ENTIFIC EXCHANGE © - vooe e o

e .are neghg:blc reglonnl scxenuﬁc cxchanges, plant mntenal exchangcs and any other form of
eration with PPRI. There are some plant material exchange betwcen CRI ‘and coffee research
ns in the region.
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TRANSFER OF SCIENTIFIC RESULTS ~ * R

Scientific data generated by-PPRI and indeed by the whole Departmént of Research and S
Services (DR&SS) is transferred to the user communities principally through an agricultural e
department the Departmcnt of Agricultural and Technical Extension (AGRITEX) There ar
committees comprising the two departments which meet periodically to review agricultural

programmes. PPRI researchers conduct trammg courses for AGRITEX staff to update them
pests and diseases. The different. institutes -under DR&SS produce annual reports wi
distributed to AGRITEX’s regronal offices and any other interested bodies. Plant pr
information is also disseminated thiolgh PPRI sub-stations which are located in some of the p
growing coffee. There are also periodic meetings with commodity based associations such as C

Although the structures exist for dxssemmauon of data, in! prachce the coordmatron is co
weak and the impact is lherefore less than can be achieved.

CONSTRAINTS AND NEEDS IN cBo;REsxl:'ARCH.

Agncultural research in Zimbabwe is bedeviled at present with many Limitations. The major c
in CBD Tresearch is limited finance leading to transport problems, inadequate research mate;
“equipment and reduced scientific exchanges. Until recently, there was no pathologis
. responsible for coffee research in Zimbabwe. The officer carrying this responsibility also h:
major crops to research on resulting in inadequate attention being accorded to coffee. There
for an equipped mini-laboratory to handle- CBD rescarch in the quarantine area to rec
hkehhood of spreadmg the disease and to, allevmte the acute transport problcms

NEED FOR REGIONAL AND INTERNATIONAL COOPERATION

Zimbabwe fecls that there is a strong case of regional collaboration as CBD is'a common prt
Africa. The collaboration could take the form of germplasm exchange and evaluation, field
and epidemiological behaviour of the diseasc in the region. Collaboration may also enable in
m CBD research by the 1nternatronal commumty to be spread across a range of beneﬁcrary co

DISCUSSION

Responding to participants’ reaction to the report, the country’s’ representative, Mr. P..Z
- commented that:

IS e - V- A . - P . .

—" Both coffee berry disease and coffee eaf rust attained economic threshold levels under fa
weather conditions,’ Use of furigicides “was justified as a short term solution to the |
However, long term control depends on breeding for resistance.

- Trials on gromh regulators were aiming at establishing effect of the substances on yield.:
. — Traditionally, chemical firms in. Zimbabwe have been conducting screening and demor

" trials~of their pesticides" on" several ‘crops, colfce inclusive.* However, the government
_ checks the results obtamed by the: chemical companies.
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COFFEE BERRY DISEASE IN MALAWI

NOAH ANTHONY PHIRI

Bvumbwe Research Station, P. O. Bax 5748, LIMBE, Malawi

INTRODUCTION .

After tobacco, tea and sugar, coffee ranks forth among important export crops in Malay
contribution towards agricultural export earnings is currently estimated at approximately 5.6%.

In Malawi, the total area under coffec is approximately 5,000 hectares, out of which 1,800 ha is
the smallholder subsector mainly in the Northern Region whereas the remaining 3,200 is under ¢
mostly in Mulanje and Thyolo Districts (see Fig 1). Total production of green coffee is about
MT.

COFFEE MANAGEMENT SYSTEMS AND DISEASE LIMITATIONS TO
COFFEE YIELD IN MALAWI

Coffee in Malawi is grown under two main management systems:

@) The low input low output management systems which is mainly practised by the smalll
coffee farmers. Under this system, the farmers apply limited amounts of inputs su
pesticides and fertilizers. Under such a management system, diseases are usually endem

(ii) The high input high output management system which is mainly practised in the ¢
subsector. Under this system, a lot of pesticides are applied resulting in good diseas
insect pest control. However, from 1992, the estate subsector has been trying to move
from this kind of management system because of low coffee prices on the world market.

Coffee Leaf Rust (CLR) and Coffee Berry Disecase (CBD) are currently the two main disea
economic importance. CLR has been the major disease in the south where most coffee is grown
high input high output management system. The major control method has been through the
prcvcntative and/or curative fungicide sprays. On the other hand, CBD has been the major d
problem in the north. As indicated earlier, inadequate application of fungnmdcs by the latter gre
farmers appear to be the main reason for the high disease problem. It is lmponam therefore
cheaper control measures are found for the smallholder sector.

COFFEE BERRY DISEASE DISTRIBUTION IN MALAWI

CBD in Malawi was fifst confirmed in the Norther Region (Kishyombe and Mainjeni, 1986)
smallholder coffee sector. Since then, it has spread to most smallholder coffee areas namely, M
Hills, Viphya .North and Nkhatabay Highlands (Fig 1). Until 1991,. CBD.was confined.:
smallholder coffee plots in Northern Malawi. The occurrence of the CBD on coffee at Mban
Estate, Thyolo District (Fig 1) in 1991 marked the first threat to the coffee industry in Sot
region, particularly under estates management. Recently, CBD has also been observed on an
estate. Of late, more and more estates have been affected. In a rccent survey (Phiri and Mai
unpublished), three more estates have been identified to be affected in the south. The disease is
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wreat to the coffee industry in-Malawi. The reduction in inputs by most large coffee farmers brought
ut by the low world coffee prices is a very unhealthy state as this may lead to unchecked spread of

disease. This implies that the CBD is now in both smallholder (North) and estate (South) coffee
tors.
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yure 1: - Map of Malawi showing coffec growing areas
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RESEARCH ON COFFEE BERRY DISEASE DISEASE CONTROL
STRATEGIES '

-t

The rescarch programmc on CBD is fairly young because the dlscasc has not bccn in the countr
long time. . :

The main research prioritics are (not in order of fmportance):

M

. (i)
N

Cqiy

(v) - -

r

‘Screening fungicides for efficacy against CBD in Ma}a’wi

This is mainly to test the fungicides recommended in other countries for their effect
under Malawi conditions. New fungicides on the market are also included for evaluat
addition, work on fungicide spray frequencies is also being conducted in order to det.
optimum numbcr of sprays per scason.

Laboratory and field screening of varietles/lines and individual -coffee plants for

) resistance to CBD

. This area includes work on field sclcctlon (selection of individual trees which show rest

in coffee gardcns and their progeny are subjccted to preselection tests for confirmation

~work is starting this season - secd collection is in process.

Study of epidemiology o.f Colleiorric(tum kahawae in Malawi

In this cxpcrxment we intend. 10 look at the dcvclopmcnt of CBD in relation to the pre
weather condmons in Malawi. This is in view of the difference in climatic condxuons be

" Malawi and countries where such studies havc been conducted before.

Breqding for resistance to CBD .

© This is one of the research areas where the pathologlst, breedér and the ‘agrononnsf
 together. The-coffce ;pathologist will-be screening lines, varicties .and progeny from c

while the breedér will actually bc brccdmg the vanctlcs, and’ lhc agronomnst w:ll bc !

them for agronomxc traus.

Otber rescarch actgvxtlos related to CBD contr‘ol arc:

. “
-
PR - P M - Ve,

) Fungigidg spray tgchno‘fogy o

. - This’ tesearch va'i:t.iirity' is for testing different fungicide .-f.prn_ving< eciuipm’cx

.. - manually operated Knapsack sprayer (commonly used by- smallholder
ce farmcrs), ULV, and motonsed (lngh volume) spraycrs This work is not o
. pnon(y .

; (li) . Cultural control - ’

" In this aspect, we.intend to monitor the development of CBD in a prumng s
- (mcludmg free growth) and population (spacing) experiment. The -aim is to ic
-. pruning systems which do not create favourable condmons for the developm
- and spread of CBD :
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ED FOR COLLABORATION IN CONTROL OF COFFEE BERRY DISEASE

AR

. . : ]
laboration in CBD is extremely essential to avoid duplication of work, and for propcr use of scarce
urces. Collaboration is already effective in Africa such as in research on Root and Tubers,
ghum, Quarantine analysis and in Red Locust control just to mention a few research areas. -

gested areas of collaboration could include the following:

Exchange visits ,

Workshops A
Exchange of plant matenal/tcchnology mcludmg reports
Training - short term particularly for technical staff

)INCLUSION
conclude, this report indicates that the occurrence of CBD in Malawi both on the smallholder and

ites sub-sectors, pose a new threat to the whole coffee industry in the region. In the short term,
nly due to escalating cost of chemicals and the general reservation on the use of chemicals
ldwide, evaluation of fungicides for the control of CBD appears to be the immediate solution to
problem. However, in the long term, the aim should be to develop disease resistant varieties like
ru 11 which was developed in Kcnya Limited work on these lines has just started in Malawi but
expertise is not adequate. This is where a joint effort through a research network to combat -
ases of economic importance, would be very beneficial to the Coffee Industry in Malawi.

»

SCUSSION

> report was given after the meeting because the representative for Malawi did not attend.
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SYSTEM OF RESEARCH TO CONTROL THE COFFEE BERRY
DISEASE (ANTHRACNOSE) IN RWANDA

-~

~ ANDRE SIBOMANA -

" Gffices des café.é; B.P. 104 Republiaae Rwandaise

1.

‘GENERAL INTRODUCTION

“Presently, Rwanda has 117000000 coﬂ'cc plants and 700000 coﬂ'cc farmers This rep

an average of 167 coffee plants per farmer. The whole coffcc cultlvatlon of the cot
practised in pnvatc famlly estates. - :

The export of coffee conu'ibutes for more than 70% of the national export eaniin' ;
Xp! XP gs.

;.Thc country produces an annual avcragc of 35 000 tonnes of arablca coffce for exp(
. only 600 tonnes of robusta .

L4 - . . .o

Coﬂ'ee Bcrry stcase (Anthmcnosc) has bccn in Rwanda for a long tlmc and is fo
. many rchons of the country but more significant damages are found in the coastal reg
. important rivers of the country. These are zones where the humndlty is very lngh especi

sanders where fog often covers the hills.up to about 10a. m. .

The fundamcntal research on coffee has not experienced much progress at.the level
Research Institute (fSAR) due to lack of adequate staff (Researchers and Technicia:
their instability. Similarly, financial 'and material means have been insufficient. Few a
have been carricd out concerning screening tests fertilization, farming methods a

- phytoprotection against .coffce * bugs. (Antestiopsis lineaticolis). The- document a

research orientations of the National Pilot Coffee Research Plan (1990 - 2000).

The Cbl'fcg: Board startcd a massive campaign in 1989 to ﬁéht this disease through the

" of copper oxychloride. Also a rescarch-development. programme.was undertaken to t

2.1.

o 2.1.1

different fungicides capable of -eradicating this discase. This concerns ‘mainly
oxychloride, Dacobrc, Topain, Kocide and Daconil. -

, NATIONAL RESEARCH PROGRAM\/IE ON COFFEE IN GEVERAI

AND ON- ANTHRACNOSE IN PARTICULAR

Constraints

. Pests-and Disease§ .

- the coﬂ'cc bug is the most destructive pest (Antesuopszs Imeancolu)

- leaf rust (Hem:leza vastatm)

B - thracnosc (Colletotnclxum kahawae)

L= | dlc-back on old plantations on poor ‘soils
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2 Farming Practices

—. lack of mulch matcrial; .
— bad pruning o
- poor soil fertility-

= veiy'{pq:c_;r'"cr_ép density especially in aged plantations ..

3 Post-harvési Technology

— Bad condmons of pulp rcmoval and drymg whlch havc a h:gh mﬂucncc on tbc quality of
- coffee for export. - ' .

. Objectives of 'th'e”Re'sea.rch

Since coffee rcprésents the main export crop of the country, efforts in research and cnens:dn. ’
work must always be undertaken to find solutions to the different production constraints. For
the period 1990 - 2000 research must be centred on the following objectives:

— getting early high-yielding varieties; .

et - TSI
—  obtaining resistant varieties or tolerant to the major pests and disease;
- — acquisition of varieties adapted to the different coffee producing areas;
— obtaining varieties whose organoleptic characteristics comply with world market norms;

—~ implementation of farming methods aa;af)ic& 16 é_é,'r:o—éédlo‘gi.cal conditions of the main
production areas: density, prumng, soil shadmg, fertilization and otber appropriate
cultivation systcms, e . :

BTAFITIEIN

— the use of mcthods to control the main coffee pests and d}senscé;

— obtaining post-harvest technologies to improve the quality coffee.

Research Activities ’

.1 Screening and varietal improvement '

R S L
““Germplasm v T T )
2 4 DG T, g ' ". ‘; y e, t . . R

= Mam'tcnancc and cnnchmcnt of thc collection at the Instltutc of Agncultural Sciences in
Rw:mda (lSAR)

:‘ e f.. e

Screenlng -

— Screening of resistant or tolerant varieties to rust and anthracnose.

— Screening of early high-yielding varieties adapted to large producing areas.
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- Farming Methods

- rescarch on the type of mulch and the optxmal mode of apphcatlon with respect to
producmg areas and taking into account the local availability of so:l covenng mater

- carrymg on with rcscarch on lmng mulch;
- ‘mrrymg -on with rcsea:ch on a better population dcnsxty accordmg to thc ty

varicties (normal habit, reduced habit) and the agro-ecological productxon zones;

- :arrymg out with rescarch for the increase of the dcnsny of old coffcc plé

+ interplanting young coffcc plants;

.- ‘comparmg the prunmg tcchmqucs used in Rwanda and elséwhere (East Africa);

- makmg a synthcs:s of avmlablc data on coffec plants fertilization in the count

233

234

evaluating the yield on production; )
— research on methods adapted to the regeneration of old coffe¢ plants

Crop Protection .

— cpidemiological studies;
— determination of the effect of incidence on produchon,

- avmlab:hty of tolerant or resistant varietics

" .—~ experimenting new control and prevention possibilitics and evaluation of their ef

Post -Ha_rve_st“Tgcl;nology of CofTee

— Improvement of pos;t-harvcst tccﬁniqucs and assessment of their economic impact.

Y

Production of Basic Seeds

~ Dissemination of new varieties by OCIR

RESEARCH STAFF IN COFFEE PROGRAMME IN GENERAL

— Researchers: No specific researchers are attached to thc research on coffee anthr:

~ - Presently, two researchers work in the programme. Two addmonal rescarchers wc
" assigned to the programme as scheduled. - : oo

~ Specialists in the following fields would be called in on full or bart-timc basis:

- Phytotechnology

- Screening | . . ¢ D e
— Entomology »

~ Phytopathology

~ Technology
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—" Part-time researchers ar¢ available for entomology and phytopathology. -
- Techniclans: Presently the coffee programme has two technicians.

— The number of technicians would ‘double that of permanent. rescarchers making 8
technicians.

J

INFRASTRUCTURES

The Research Institute (ISAR) has a certain number of well-equipped laboratories to carry
out its functions conveniently. These are support units to the different programmes including
that of coffee. This includes mainly the laboratories of: General Agricultural chemistry, Soil
Chemistry and Physics, Phytoprotection, Microbiology, Food Technology, in vitro Cultivation,
Biometry, Climatology Service and Documentation Service.

ISAR has enough land on its stations to carry out tests.

The programme is financed by the Government of Rwanda and the French Dévelopment
Fund.

RESEARCH STATIONS.
ISAR has four stations (Rubona, Tamira, Rwere and Karama) but the-activitics of the coffee
" programme are carried out only at' Rubona South of the country. Meanwhile, tests on the
different themes are carried out also in other sites of the country namély: Mayaga (South),

Banks of Lake Kivu (West of the country), Mutara (North East) and Bugcscra
(Centre-South).

AVAILABILITY OF DOCUMENTATION

Research documents are kept at the Rubona centre and at the l'ib;ary of the National
University, Rwanda. Furthermore, the Institute (ISAR) subscribes to international reviews
. and periodicals on coffee rescarch. .

CE e L4 . .. Loy
- .

. te . . . - '

SCIENTIFIC EXCHANGES g
: Thcsc cxchanges are fau'ly intensive: trmmng, refrcsher courses -and seminars in different
countries especially the USA, France (IRCC), Kenya, Portugal. Exchange of plant materials is

also advantageous and ISAR has in its collection, plant material from Portugal, Burundn,
Brazil, Ethiopia and Kenya. e

’ Co-opcraﬁbn'is done with IRAZ and National Réscarch In_st.itutes of the CEPGL ‘countrics.
TRANSFER OF TECHNOLOGIES AND THEIR IMPACT ON THE FIELD

The transfer of technologxes is ensured by extension human resources of the Ministry of
Agriculture: transfer of senior staff to operational units assisted by specialized technicians in
_ coffee (belonging to the Coffee Board). . . o

The general assxgnmcnt of extension senior stalf is as foilows: ‘



a)

b)

)

d)
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— Identification of regional potcntials and constraints in agricultural development.
— Drawing up sub-sectorial policies compatible with regional regulations.
— Establishing realistic regional agricultural development programmes.

.r

— Management of communal services.

In addition to these planning and programming activities of regional agricultural
extension service staff are responsible for the following technical activities: |

— * Organizing research-development activities (analysis of farming techniques as w
* study of mouvatmg farmers tcchmcally and economically); - : :

Undertakmg the training of communa] staff

— Supervising activities. R a

Rcspons:bdltncs during the process of devclopmcnt and transfer of technologic
follows

Dlagnostxc phase

* This phase concerns collaboration between the Research Institute, extension strucl
farmers. This diagnostic is integrated within a precise framework which must be

from the onset. Once farming exploitation systems and their constraints are knc

. possible to formulate solutions to these constraints. Some solutions shall be_ four

from new developmcnts already in use and only the. verification of adaptanon fac

. suffice. Other constraints will be dealt with through specxl' c rescarch in research stat

Tests in stations

These tests, given the scientific rigour rcqu:rcd to carry them out, must be u
rcsponsxbxlxty of research,

“a

Multilocal tests -

~These tests are carried out to take account of the different environmental conditions

to ensure the success of innovations to disseminate. In order to attain this object;
tests are conducted at the local level, on permanent multilocal sites or with farme:
for this purpose.

Presently, these tests are under research but proposals have been made to improvc
by making the extension resources take part in the tests which shall be established at

-of official units. ... . ‘ R L

Adziptntioo teéts

,-These are control tests of acceptability which are carried.out to verify the pertinen

innovation according to the conditions of the different exploitation technologies, o

~ scale thh a ngorous but s:mplc protocol wh:ch must bc drawn up ]omtly wuh resear

g
AT “ 4‘1-c-»

The l'u'st responsxbxhty of these tcsts come undcr the cxtcns:on structure. .

Demonstration and l'ollow-up of themes :

L T - . PEPPRERCAES N . 4
This phase is done through a demonstration tr:unmg activity céntred on ldcntlf’ ed thc
is the -responsibility of the cxtcnsnon structurc It wxll cnable one to adopt «
recommended solutions. !
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i

For this last case, a feed-back of research is mdrspensable, hence it is equally mecessary that
the protocol of demonstrations be submitted for rescarch approval also s

CONSTRAINTS

— The research staff is still msufﬂcrent and unstable It su[ﬂces to undertake a career in
research. :

— * All researchers must benefit from the 3rd cycle university trammg

— The financing of research is not consistent. The coffee sector must support the research
programmes relatmg to coffee in order to ease the grantmg of all necessary material
means. - : o

DISCUSSIONS

A. Sibomana (Rn:'anda) In Africa there are m'ariy regional organizations for- instince in
March 1993, a network on coffee was established in London by IACO. Then we have the
OAU How are the two going to work together" 7

N. Nkouka (OAU) We shall look at this observauon under collaborauon

D. M. Masaba (Kenya). T have heard of this culuvar called Jackson five, How is 1ts spread in
Rwanda?

A.'Sibomana, Jackson two and three other cultivars are widely grown but Jackson five is not
yet recommended to the'farrners One of the four cultivars is highly susceptible to CBD

C. 0. Agwanda (Kenya). Some of the cultivars in Rwanda are highly suscepuble to CBD Are
you trying any other coffee materials from Kenya, Tanzama etc?

A. Sibomana. Yes, but still under evaluation.



COUNTRY REPORT: CAMEROON

PRESENTATION ON ARABICA COFFEE BERRY DISEASE
(ANTHRACNOSE) IN CAMEROON

J. BAKALA

IRA/CRA de Nkolbisson, B. P. 2067, Yaounde, Cameroon

~ GENERAL SITUATION

Arabica coffee is cultivated in family plantations in Cameroon in altitudes ranging from 1,200
m in the high plateaux of the West and North-West Provinces. This crop covers an area of 16
_ with a yield of about 20,000 tonnes of coffee every year for export. ‘
The Coffee Berry Dlscase (Anthracnose) caused by Colletotrichum kahawae Waller & Brid
-most serious disease which attacks this crop. s

Known in Camefoon since 1958, this disease is very serious in areas above 1,500 m in altitudt
with a favourable chmatc, it destroys about 60,000 ha of coffee plants and causes a loss in pr
of 80%. . :

This loss is so high because the plantations in high altitudes are almost exclusivcly made.u
Jamaican variety which is very susceptible to this disease.

Damages which the disease causes in lower altitude (1,200 - 1,500 m) regions are of minor im
because it occurs in an uneven manner being more serious in micro-climate regions with
humid mountainous climate.

Associated food and garden crops now 'yielding much more money than coffee constitute

major handicap to this crop. -

RESEARCH PROGRAMME ON ARABICA COFFEE

The objective is to improve the quantity and quality of Arabica coffee production. In order tc
these goals, work has been under way since almost twenty years now in the following areas:

Genetics - Screening (Varietal tests, hybrid tests, interspecific hybridization, etc ...)

Screening criteria include: vigour, early maturity, productivity, anthracnose and rust tolerance,
resistance and the quality of coffee for export.

Agronomy

Tests for the improvement of cultural techniques, density tests, pruning tes-ts, soil protection
mulching or cover crops and fertilization.
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tosanitary protectlon.

mical control of antestia, coloborrhis and defoliatory caterpillars. Study of the scnsntmty of plant
erial vis-a-vis anthracnose and rusts, chemical control of these diseases.

ixnology-BIochemistry .

dy of the "stinky bean". The production of @ffee quality maps.
ATION - INFRASTRUCTURE, EQUIPMENT AND FINANCING
earch o:; antiuacnose is carried out in two research stations and one research unit;

The Nic_olbis;oh Agricultural Research Station, situatéd_ in Yaounde at about 300 km from the
arabica area;

The Foumbot Agricultural Rescarch Station situated in the arabica area at an altitude of 1,200 m;

The Santa Research Unit s’it;xated in the arabica area at an altitude of 1,900 m and at about 50 km
from the Foumbot Station.

creas the Santa Unit harbours only collections and test fields, the. Foumbot Station has a field
oratory and basic necessary equipment for a phytopathologist. .

. Nkolbisson station has a well equipped laboratory where a variety of research. work in
topathology can be performed.

to 1987, the working budget of the Coffee Programme in gcneral, and research on anthracnose in
ticular, was supported by the Cameroon Government but with the economic crisis now plaguing
country, this budget does not exist any more. However, a lot of work has been shelved awaiting
cution except fungicide tests intended for chemical coatrol which are financed from time to time by
ticide firms or. pesticide distributors. It is through this megular ﬂnancmg that few l' eld operations
¢ been undertaken. Do .

AFF WORKING ON ANTHRACNOSE

 have two phytopathologxsts, two technicians and about 10 field workers working on anlhracnose in
- different research structures.

YCUMENTATION -

ere is a well cquxppcd and cnsnly accessible library at the Nkolbisson Agncultural Research Station
ich, of recent, was recemng numerous scxentlf 1c joumals from countries-where research on arabica
fee is undertaken. But since we started éxperiencing the economic, «crisis, .only some rare journals

.being received, The purchasc of :most of these pcnodlcals requnres funds whxch ‘we do:not have
7 more. .
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CO-OPERATION‘- EXCHANGE AND TRAINING

~ Concerning research on arabica coffee, the Institute of Agricultural Research maintains sol
close co-operation ties with' CIRAD - ICP which has always placed expatriate researchers
disposal to achieve certain research work,

We carry out exchange of plant material with all countries producing arabica coffee in the world

Besides CIRAD, we cooperate with the university of Yaounde within'the framework .
Biotechnology Centre where presently, studies on early anthracnose tests are underway. Twc
research projects on this same disease are in prepa:at:on wnh the cooperatlon of ORSTOI
Portugal (CIFC, OIERAS Portugal) respectively.

Junior staff in thc laboratory and thosc who carry out field observations receive in-service trainir
1

Our researchers and technicians are trained in national or foreign universities through CIRAD

Schools of Agriculture in the country respectively. Refresher and short term training courses

levels are scarce.

DISSEMINATION OF RESEARCH FINDINGS ON ARABICA COFFEE

Counselling to arabica coffee farmers is ensured by two powerful cooperatives and the trad
extension ‘sefvices of the Ministry- of Agriculture with which the researchers maintain clo
through visits and training for the transfer of research findings to the beneficiarics.- Phytos
. chemicals purchased every year are rccommcndcd after rcsearch tests have been camed out joi
all the parties concerned.” - : :

CONSTRAINTS RESEARCH NEEDS ON ANTHRACNOSE - COMMENTS
AND RECOMMENDATIONS -

One single constraint has shelved research on anthracnose in Cameroon. This constr:
economical. The sharp drop in the price of coffee and other basic products of our country is
responsible for the economic crisis which is hitting us. This economic disorder does not n
poss'blc either to our Government or to financing bodies to mvest on rcscarch on thc basic pr
in general and on arabica coffee in particular. . , :

The price of coffee in the world market must therefore be increased because this is the one an
condition which may enable the rehabilitation of the arabica crop in general and 'look for fur
research on anthracnose which is our major constraint in the production of arabica coffee. '

For the past years, the African International Scientific Community is bccommg more and more
that Unity is strength and it is finally necessary to unite and co-operate in order to:find soluti
the problems of our agriculture which is the pillar of our.economies.

‘Promsmg lmuanves havc been lakcn and many tcchmcal networks have been set up. Unfortu
many of these networks are ot exlstmg due to lack of funds to° revive ther and espeially to-
" their rcscarchers work., This"is why we think that as far as the process of. Scientific C Z>-operal
Affrica is concerned, we $hould not only create networks but we should also look for /unding ag

to kecp them alive.
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SCUSSIONS -

Bakala indicated that farmers preferred organics such as-Chlorothalonil over copper based
mulations due to less labour rcquircments by the former during fungicide application in the field.

e reduced number. of sprays of the organic fungicides rclalwc to coppcr formulatnons dnd not seem
ead to higher disease incidence.’ : :



GENERAL DISCUSSIONS ON ALL REPORTS

The participants noted the need to observe information emanating from FAO/WHO conc
banned pesticides. They also shared a common view that installation of a data base system
facilitate easy communication between scientists and subsequently help in the standardxzat
research techniques on common problems.

P. Zvoutete (Z:mbabwe). mebabwe has strict quarantine measures within the country. No coffe
zones with CBD is allowed to move to zones with no CBD record.

N. Nkouka (OAU). How many countries have quarantine stations?

— Kenya - Muguga
— Zimbabwe - Harare
— Tanzania - TPRI- Arusha
— Ethiopia - . Addis Ababa

D. M. Masaba (Kenya). CBD was reported to be more serious along the coastal area in Cam
what may be contributing to this?

J. Bakala (Cameroon). It is probably the high relative humidity coupled with relativel
temperatures 20 - 24°C.
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