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Hemileia vastalrix

* Preparcd by the UC/AID Medfly Multidisciplinary Stucy Team,
May 1977. (Team members were Wallace C. Mitchell, Chris O.
Andrew, Kenneth S. Hagen, Richard A. Hamilton, Ernest J. Harris,
Kenneth 1. Maehler and Robert H. Rhode)

This report was prepared for the United States Agency for
International Development by the UC/AID Pest Management and
Related Lnvironmental Protection Project at the University of
California, Berkeley, under Contract AID/ta-C-1195.




Coffee Rust, Hemileia vastatrix

When monsoon winds from India blew coffee rust spores into
Ceylon a century ago the results were catastrophic. A thriving
coffee industry involving plantings of over 600,000 acres was
virtually wiped out in a few years. The disease was first dis-
covered in Ceylon in 1867. Between 1879 and 1893, after it had
become well established, exports of coffec dropped to less than
7% of former shipnents. Information on the disease at that time
was minimal and a scientist was hired who established that the
disease was caused by a fungus which produced millions of airborne
spores that infected the coffee leaves on which they came to rest.
Despite efforts to control the disease, it spread like wildfire.
Today Ceylon (Sri Lanka) raises little coffee and virtually all
plantings have long ago been replaced by tea.

In the Philippines in 1891, coffee rust cut the harvest
35Z. In Java, rust practically destroyed the coffee plantations
and the planters turned to hevea rubber as a substitute crop. The
disease appeared in Puerto Rico in 1903, but prorpt and drastic
action, including the destruction of all infected plants, eradi-
cated the disease.

With such a history, is it any wonder Central American
countries are concerned and alarmed with the coffee rust in
Nicaragua?

The first symptoms of the disease are the appearance of
small, yellowish, translucent, oily spots which early show a
powdery coating of spores on the under surface. As the spores
mature, the spots turn orange to red. The aged lesions becone
brown surrounded with a yellow rust band. Defoliation foliows
to the extent that many branches may have only a few leaves which
ordinarily would have 15 or 20 pairs of leaves. Such infected
trees are stunted, cannot produce and eventually die after a feow
vears, )

Spores of the rust are long lived, withstand drying and
may be easily transported on live plants or as an invisible dust
from one country to another. All varietics of C. arabica grown
in the Americas are highly susceptible to most races of Hemileia
rust,

Today, Hemileia vastatrix is found in most coffee growing
regions of Africa, the Near East, India, Asia, the Pacific I¢lands
and more recantly, South and Central America.

The disease was found Nov. 23, 1976, in the state of Carazo,
Nicaragua on the farm of Mr. William Arevalo in an area of 16 manzanas



of coffee, by Ing. James Solorzano, an employee of the National
Bank. It presently covers about 6,000 manzanas and a quarantined
area of 10,000 mz. has been established. A dozen quarantine

check points have been established around the quarantined areca

and all vehicles leaving the area are sprayed with copper fungicide.
At each of these check points, a team of three men applies a

spray to the wheels and underside of the vehicles with a small
power sprayer. There are presently 40 men employed in this interior
quarantine. .

The UC/ATD Medfly team made a point of staying out of the
coffee rust quarantined arca. We did not wish to get sporces on
our clothing or be accused of inadvertently spreading the discase.
We talked with many agriculturists, coffee growers and consultants
and while the conversation began with medfly, it was obvious that
their concern for the medfly was overshadowed by the threat of the
coffee rust. The general opinion often expressed was that it wvas
just a matter of time until coffee in other CAP countries would be
infected. It was stated that they believed the rust came from
Brazil.

We were told that 700 men were working in the quarantined
area applying copper spray, roguing and burning infected plants.
About 17,000 acres are presently involved.

One coffce consultant said that there were about 30 races
of coffee rust and that the one in Nicaragua was Race 2. Tt was
found in Brazil in 1970 and has caused great damage there. Arabica
coffee varieties grown in CAP countries are generally susceptible
to the rust. Experts believe that possibly the only solution may
be to develop resistant strains which may be lower yielding and
poorer in quality.

Nicaraguan officials believe that in spite of the coffce
rust disease, coffee production in the country will eventually
increase by an estimated 35% over current levels. This paradoxical
opinion is based on what seems to be happening in Brazil, where
coffee rust has been a problem for several years. In that country,
it is the large growers with the nccessary technical and financial
resources who are contending successfully with this serious pest.
The application of properly timed chemical and cultural control
measures have resulted in increased coffee yields,

At present, very few growers in Nicaragua are engaged in
the technical cultivation of coffce. A regimen of fertilization
and cultural practices are not generally followed. Tn order to
cope with coffee rust, it is estimated that in the future, growers
will need a yearly investment of about 2,000 cordobas/manzana
($322 US/acre) to meet the cost of spray materials, cquipment,
fertilizer, pruning and shade adjustment.



In all likelihood, the small farmer with his limited incor
will not be able to afford the necessary costs of controlling th.
coffee rust, nor will he want to become involved in the financia;
intricacies of acquiring a loan and making the required interest
payments. In this situation, the small farmer with his deficient
technical and financial means will constitute a threat to the
large grower who does make an attempt to control the disease. F.
with the constant danger of nearby sources of infection the inev:
table demand of the large growar will be for the destruction or
control of these uncared-for plots.

It is reported that of Nicaragua's 17,000 coffee growvers,
16,600 have holdings of less than 17 acres. This fact brings
forth the obvious questions: What will be the fate of the small
farmer? Can he be induced to Brow crops other than
the traditional coffee? If so, what crops and who will provide
him with needed technical guidance? No action or inept decisions
on the part of responsible authorities to solve the future plight
of the small grower conceivably could lead to serious social and
economic disruption.

George Berg, FAO/UNDP Project Manager, stated that he had
received $162,000 to be spent on coffee rust, but the tvpe of
program was not identified. The cost of the interior quarantine
presumably is borne by the country involved. The treating of
vehicles crossing national boundaries with fungicide is at least
partially defrayed by charging the driver the equivalent of US $1.

In some countries, including the French Cameroon, Kenya an.
Tanzania, the state of Mysore and the Coorg District of the Nilgi-
Hills in southern India, grovers control the disease by two or
three annual spray applications of Bordeaux mixture. The sprays
are applied just before the heavy monsoon rains begin and again
in the dry spell before the light monsoon rains. Sometimes a thi:
spray is applied after the light rains. Few rust spores are
produced during the dry season. Likewise, little new leaf surface
is developed by the coffee. When the rains begin hoth coffee and
rust begin to grow. Planters keep about 707 of their coffee
foliage from being infected with rust by careful, well-timed
spraying. Where the dry season is not as well defined, as in
Ceylon, Java, Malaya and the Philippines, weekly or monthly
Sprays are nceded to control rust., Such treatments obviously
increase production costs considerably.

In some countries, coffee plantings have been moved to
higher elevations where cooler temperatures reduce production of
the coffee, but allow it to grow with less damage {rom rust.

In many airports and offices visited, posters and notices
to be on watch for coffee rust were observed. Presently in CAP
countries, the malor concern is coffee rust with medfly clearly
a low priority problem.



It has been known for more than 75 years that coffec
cultivars have limited resistance to some races of Hemileia rust.
Some have been brought to the afflicted areas in S.E. Asia. At
first they were grown with success, but later succumbed to rust.
This phenomenon was studied over 50 years ago in India. Rusts
‘develop biological races, which attack new coffee varieties
selected for resistance to old rust strains. The races arc the
result of mutations and no alternate host relationship has been
found in producing new races of rusts.

Coffee breeders have been able to secure Arabian coffee
cultivars with sufficient resistance sc¢ they will grow well in
the presence of some, but not all, races of rust. Seeds {rom
rust resistant varieties have been obtained for growing in the
Americas. After careful disinfection and other prophylactic
measures to assure freedem from all diseases and insects, limited
amounts of some of these new coffees are being tested in the
Western Hemisphere,

In general, it scems that if the worst situation wcre to
result from the rust, implications concerning citrus and other
export crops could be significant. That is, if the ruct created
the same long-term impact in Central America as in Sri Lan'a, then
the CAP countries would need to expand ecxports such as citrus
where the medfly could have an impact. In that event these countric
might become quite concerned with various problens, including the
medfly, that presently limit production and cxports of citrus. This
would be a long run impact, however, and would require careful con-
sideration of many alternatives concerning medfly control and U.S.
programs to treat fruit bound for quarantine concerned countries.
If the rust simply cuts production and improved varietics are able
to cope with the problem, the short run implications are that coffc
producers will rcmain better off simply because the rust provides
a supply control mechanism to raise prices. In the longer runm,
with improved varieties production probably would increase to nove
the coffee production-~distribution system back to some degree of
normality.,

Of particular interest is the attached annual report for 197C
from the Ministerio de Agricultura y Ganaderia, Departamento de
Sanidad Vegetal, which details the actions that have been taken to
contain the coffee rust in Nicaragua.



Translated from the Wiczraguen Department of Plant Sanitation's
Annual Report for 1976, "Ministerio de Agricultura y Ganaderia,
Direccidn General de Agricultiura, Departamento de Sanidad Vegetal,
Informe Anual del Departamento de SAVE Correspondiente al afio 1976."

An event of grave consequence for our country occurred
this year in the state of Carazo, nanely the appearance of the
disease called "coffec rust,”" Hemileia vastatrix, and specifically
in the farm of Mr. William Arevalo and over an expanse of some
16 manzanas o7 coffee. This disease was found for the first
time on Lovember 23rd of this year by Ing. James Solorzano,
employce of the National Bank.

The presence of such a destructive discase in the country
has brought as o consequence a considerable paralyzation in
agricultural cxporis with consequent losses to the countryts
economy as well as a large monetary donation from the goverrment
of the Republic to the plan for eradication of this disease.

The Department of Plant Sanitation, in accordance with
the law which created it and on the basis of Article No. 9,
established an internal querantine and has been responsivle
for providirg the legal basis for carrying out all the work
in the campaign against this pest, not only in the quarantine
aspects but 2lso in that relative to the legal entry of the
"scout" technicians who are in charge of roguing and defoliation.

Quarantine
xuarantine

On November 28th, the order for installing a quarantine
station against "coffee rust" was received. This was immediately
eccomplished with the installation of nine control stations with
the principael or control station being the entrance to Peneficio
Santiago, vhich lies on the dinotepe Highway, San Marcos.

Taking advantage of the network of roads in the zone and
taking into account that the discovered outbreaks did not excecd
an area greater than 56 manzanas, the control stations for
vehicles and pedestrian traffic were located as follows:



Station No. 1 - Entrade Beneficio Sentiago
" " 2 - La Providencia
" " 3 - El Tanque
i - Las Brefias
5- Entrada por lado Norte Beneficio Sentiago
- Ofir
- Los Rieles
Las Brefias Carreteras
~ Camino Santa Rosa

O o1 O

This area encompessed an extension of epproximately some 5,000
manzanas which were shown to be well controlled from the initial
date until December 16th when it becanre necessary to expand the
quarantined area because of the appearance of a&n outbreak on the
Santa Cecilia farm in Diriamba. This induced us to move the
quarantine toward La Reforma, El Zomporal road, Santa Cecilia
and Dolores; with this the quarentined area reuached an arcua of
3,000 manzanas.

This sanitary perimeter, as it was called, gave us hope
of maintaining a better contrel - up to January Sth there haed
becn no outbreaks outside of the quarantined arvea - to the oxtont

1

vere treated daily.

Because of unforesecen circumstances, it wac notl possitle
to establish a complete or .absolute guerantine, but it is enpha-
sized that the quarantine is attaining the objective that had
been provosed for it.

On January 8th, by direct order, the sanitary perinoter
established to date with great success was susponded and an
external querantine was established which enconmpussed the block
of Carazo, Jinotepe and San llarcos; in this block an area of
9,000 manzanas is found.

On the 9th, initiation date for the new quarantine
measures that comprised lower pressure for the coffee farmors
and the general public, the 13 total stations were placed thus:

~ Carretera Jinotepe/llandayme

-~ E1 Barrio

~ Gancho Caminc

- Las Breilas

- Los Rieles

- El proveni - Todo en carretera, Jinotepe/San larcos
Carretera Sen Marcos/lMasatepe

—~ Camino La Concha

-~ Camino Las liubes

- Las Carolineas

- Motel Olimpo

—- Las Esquinas

- La Pollera - Todo carretcra San Marcos/Las Fsquinas
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With this modification and with the change in polities,
the roguing of coffeec shrubs within the quarantined area was
re-established; for this purpose, the Department of Plant
Sanitation named 26 new inspectors as watchdogs over the
roguing; the latter had the job of not permitting the traffic
of persons within the infested areas and/or were in the process
of applying this treatment (Sicaron -+ Copper ..gral and Detergent
or Copper Agral and Detergent) in protected areas.

In the Las Esquinas, Jinotepe, Las Carolinas, La Concha
and El Barrio Stations, teams of inspectors,. in groups of 6,
were established in 12 hour shifts around the clock with the
order to stop and treat every vehicle, as well as the people,
which were in transit itraveling out of the quarantined zones,
remaining in effect to this date.

The roguing teams as well as the dessicating and
quarantine teams have been working as an unit with the hope
of eradicating the "coffee rust'.



B L L " A S I R TR S vr\l\U'\L)CI"\l/'\
'DIRECCION GENERAL DE AGRICUL.TURA P - C ] f
y Liw &7 %o

Departamento de Sanidad Vegetal

3 - Ml\R ]Sl)

INFCRME ANUAL DEL DEPART .MENTO DL SAVE
CORTES-CNDIENTE AL ARO
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. En“el presente afio ;acontecié Un hecho de grave consccuencio pares -
nuestro pals como fué la aparicitn .en =l Departamento de Carozo, -
o enfermed:d denominada "La Roya del Cafeto", (Hemileio Vastoteriy
y especificomente en finca del schior Guillermo Arevalo y ¢n una e
tensidn de unss 16 manzenss de cofé, ests enfermedod fué¢ encontroc
' por primgre vez por el Ing. Jaime Solorzoeno, empleado del Bonco i

cional, el dlo 23 de Noviem're del presentc oiic que we infermo,

La presencio de tan desvastadors enfermedsd en elaals hs troldo.ce
mo consecuencia la parelizascién en gran parte de exportacién de oy
récter agrfcols con |as consiquientes péroidas e |g economle del -
pafs, osl como & la fuerte erogacién econdmica que el Gobierno de~
la Repdblica ha hecho en el plan de erredicacisn contrs 1g enferme

dgd. ! T .
. [ "'::\

&l Departamento de Sanidad Vegetsl, de scucrdo g su Ley creodora y
en base sl Art, No, 8 establecid una cusrentena interna y hg sidow
.el que ha dedo lo base legol pors llevir o cobo todg I's lobor de -
la.campafia contra ests plags tento en ls porte cusrentenaria cemow
es tembien lo relativo 6 penctraoctibilidad por parte de los técniw
cos restreadores como los hombres encargsdos de resepar y defolicr,
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El d7a'28 del mes de Noviembre se ecibié lo orden de Instoalar une
puests de Cusrenteno contre Lo Roys del Csfeto, lsben que fué reo-
lizada de inmedisto con ls instslcidn de nueve puestos de control-
teniendo como puesto principal o de control la entrada sl Benefi--
cio Sentiego, que gueds en lo Carreters Jinotepe, San Marcos,
Aprovechonda o red de cominos de la zono y {omsndo en cuents qQu e
Fos brotes encontrados no exedis do uns ores no msyor o lss 56 man

" zenos, se ubicaron los pucstos de control de vehlculos Y personas,
fué. ast ’

Puesto No,

Entrado Beneficio Sentiago
n .

]
2 Lo Providencin
" 3 El Tenque
" 4 Las Brciiss
w S5 Entreda por |sdo Norte
Beneficio Sentiago
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. Puesto No., 6 Ofir
Loom 7 Los Rieles
" 8 Las Brefias Cyrreterss
" 9 Cemino Snta Rosa,

Esta aree abarcsba uny extensidn de sproximsdimente unss 5000 manzg.
nos les que mostrarcn estsr bien centrciada por motive de que desde.
le fecha de inicio hasty ol dfs |6 de Dicicmbre que hubo necesided

de ampliar lo cusrentona por la aparicién de un brote en fincs Sant.

CGC”_Eﬂ de Dir‘f-;‘:".‘nb.j, o Que nos l'ndujo 3 Tavaae 'rj cuar=nten, hai‘l'a .
La R_fcrms, cemine Ei Zompepal, Sznta Cecilio y Delores, con esto e
area cusrentensds llegshs o un arco de 5600 manzanas,

Este corden sonitiric como se le nombré, hests ¢l & de Enero no hge.
bron sparecido brotes fuers del areg cuareniensdo, lo que nos 4dig e:
Peranzas =a mantener un mejor control ol .xtremo de qQue en un silo p:
to ¢!l nimerc |, sc fumigaba hzsts 50,000 Fersonas disrias y unecs 357
vehfeulos,

Por motivos de fuerzg mayer no fué posible estlablecer une cuarentenc
completo o sbsoluis pero se repite que lo cuarentens esta Ienands ¢
cobolidsd le meto que se habrle impuesto,

Por ordencs superiores el dIs 8 de Enero, se suspendié¢ el cordon sg-
‘nitzrio‘establecido & la fecho con gran suceso y s¢procedio o estp-
blecer ls cusrentens externe, que abircs el bloque de Carazo, Jincte
Fc, San Marcos en este tlogue se encuentro un ares de 9 mil manzcnes,
CEl-dra 9 fecho dcinstslocién de les nuevas medides cusrentenarias o
"comprendian une bajo presién hacis los caficultores y publico en gens
‘ral, .se colocaron los puestos 13 en total asl - : o

12 Carreters Jinotepe Nandeyme

20 El Barrio

3°  Gsncho Comino

40 Las Brefas

50 Los Riecles ]

6°  Ei proveni - Tudo en correters, Jinotepe

Son Marcos, o

7° Carrcicra Sen Marces Masstepe

8°  Cumino La Conchsy

Qo Camino Los Nubes
"10°  Las Carolinas
1o Matel Climpo
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[2°  Las Esguinas
13° " Lo Pollera ~ Todo carreters San Marcos
' . .Los Esquinas,

Con esta modificacién tambien se establecis de nuevo con el combjo-
de polTtica o germitir el corte del café dentro del sreco cuercnten.
.do, motivo por el usl €! Departamento de Sanidid Vegetal, nombré .
:26.nueyp§ Irspectores como vigilantes de cortes |os que tenfan |3 -
funcidn de no permitir el tr§fico de ‘perscnas derntro de |os ereas -
infestadas y/0 ques estubieran en proceso de eplicecibn yo fuere cs-
.ta curativa (Siceron + Cobre - Agrsl y Detergente o Cobre - agral «
Detergente) en creas de proteccién,

En los puestos de |ss Esqyuinss, Jinotepe, Las Corclinas, Lo Concha-
y el Barrio, se establecieron grupos de Inspecteres en numeros de 6
'pbr5+urnos de |2 horas hasto cubrir las 24 hores disrias con lo or-
.den de parar, fumiger tedo vehfculo en +rédnsito hacia fuera de los-
‘zonss cuarentencdss asT come & las personas, permanecicndo asl g lg
ffCChao‘ ' ' A

Tento el Rastro como recepo Desecanies y Carenteno hoan estsdo trabe
jendo en grupo unido con lg esperonza de erradicer Le Roya del Caf
tu,

fo o

L ASPECTO GINERAL SO8RE CUARENTENA |NTERNACICNAL

Con.la ‘epsricién de Lo Royo del Cofeto, en Nicsragua, se procédit -
“de inmcdizto a reforzar las medidas restrictivas sobre lg Importa-=
‘cién’ de -productos Vegetsles provinientes de cusliqiier pals con el =
ebjeto de eviter la intrcduccidn de otras ploscs o enfermedades que
afcectan. lzs economfas en los ~3fsss on donde se 2ncuentron estoblew
cidus, como es el caso-dz |s brocs del cefé lo cual cxiste en Guatce
mals desde el afic de 1971, en que el Gobierno de esc pals ecepi6. ic
neh~dicha;p|aga en sus cafetsles, ' o '
, .

- ‘. '

‘Actualmznte Nicerague hs establecido para evitar lo: introduccién de
ls Brece del Csfeto (Hypothencmus Hampei) que todo producte prove--
nicnts de Guatemala, ses fumijgade cntes de entrar al pols incluycaco
vehTculos y es de. hacer notar que 3 ls fechs en los dos reconccimier
tos gencroles hechos cn elpals este insecto no se hs reportedo su -

presencia,
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sOfraS*p]éQdé“éxisfedfenfes Yo en los psises vecines a-pesar, de !
berse réqufpdb'su presencia desde hece mis de 6 ofics ‘no hen s1-
'rdpcrfgdaﬂsh'présencia como en el Nemstodo Dorado (Heteroders R.
tichiensis) el cusl S¢ encuenira en Costg Ring y Pepoms, sin en
“bergo nuestro pois ha tcmado medidas que propenden & proteger ¢!
pals dc'laiin¥¢oduccién de esta plaga, lc contrario de .| heche
lc:"res%gn?eé.pcfses signatarios de’ O1RSA, que en g presen..
ic de La Royo del Cafeto, precfiéamenfe,hsn:ccrrodo lo Frontipg
ios productos agrfcolos o no agricolas proce.entes de licerggy
riendo en contra de |os preceptos bosicos de Sanidsd Veso-
c! cudl esteblece que la cusrentens no debe usarse como- madi.
dos'punifiyss.olque conlleven restricciones péliticas o ecdnonmic,
En rasumen el -Departamento de Sanidad Vegetal, centinug sicapre ¢
;vigilanc?e,consfanfe contra las plagass y enfermedadesfque pueden’
Feneirap afnUesfpb territorio Naciongl - '
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